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lMosAcHUTeNbHaA 3anucKa

Pabouas nporpamma Yyyeb6HOro nmnpeameta «XMMUSi» COCTaB/leHa Ha  OCHOBE
(beflepa/ibHOrO  rOCyAAapCTBEHHOro  06pa3oBaTe/IbHOTO  CTaHZapta  CpefHero  obulero
06pa3oBaHus, TPebOBaHUIN K pe3y/ibTaTaM OCBOEHWSi OCHOBHOWM 06pa30oBaTeNlbHON MPOorpaMmb
cpefHero obLero 06pa3oBaHns Mo XMMUK, NPUMEPHOI OCHOBHOM 06pa3oBaTelbHON NPOrpaMmmbl
cpeaHero obuiero obpasoBaHus (0406peHa pelleHeM (edepanbHOro y4ebHO-MeTOANYECKOTO
06beanHEHNA MO 06LeMy 06pa3oBaHUIO, MPOTOKON OT 28 mtoHs 2016 roga Ne 2/16-3), paboyeli
nporpammbl: MabpuensH O. C. Xumus. Paboure nporpaMmbl. MpegMeTHas NMHUSA y4ebHMKoB O.
C. MabpuensiHa, W. I'. Octpoymosa, C. A. Cnagkosa. 10-11 knaccbl. ba3oBblil YpoBEHb : Yu4eb.
nocobue ana obuieobpasosat. opraHmsaunini / O. C. abpuensH, WN. . Octpoymos, C. A.
CnagkoB - M. : lNpoceewieHmne, 2019 r., OCHOBHOW 06pa3oBaTe/lbHON MPOrpaMmbl OCHOBHOIO
o6uero obpaszoBaHns MBOY «COLL No 5» .

MnaHnpyemble pe3y/ibTaTbl OCBOEHUS YHeOHOro npegmeTa
JINYHOCTHbIE pe3y/ibTaTbl:

-4yBCTBa rOPAOCTU 32 POCCUACKYIO XUMMUYECKYHD HayKy W OCO3HaHWe POCCUMICKOM
PaXAaHCKON MAEHTUYHOCTU - B LLIEHHOCTHO-OPUEHTALMOHHON ciepe;

-0C03HaBaTb HEOOXOAMMOCTb CBOE MO3HaBaTe/IbHON AeATeNIbHOCTU U YMeHWe YNpaBisThb
et0, FOTOBHOCTb M CNOCOBHOCTb K CaM006pa30BaHMIO Ha NPOTSHXKEHUW BCEI YXXM3HW; MOHUMaHWe
B&XKHOCTM HenpepbiBHOro 006pa30BaHWA Kak (hakTopy YCMEWHON npogeCCUOHaNIbHON 1
06LLEeCTBEHHOW AeATENIbHOCTW; -B MO3HABATe/IbHOW (KOTHUTUBHOM, MHTENNEKTYa/IbHOM) Cepe;

-FTOTOBHOCTb K OCO3HaHHOMY BbIOOPY AasibHeliLleli 06pa3oBaTe/IbHOW TPAeKTOpUM UK
chepbl NPOthecCUOHaIbHOMN [eATeNbHOCTH - B TPYLOBOWA Cepe;

-HENpUATME BPeAHbIX NPUBLIYEK (KYpPeHWs, yNoTpebneHns aikorons v HapKOTUKOB) Ha
OCHOBE 3HaHWA O TOKCUMYECKOM W HapKOTUYECKOM [elcTBUM BewectB - B cdepe
3[10POBbECOEPEXEHNSA 1 6E30MACHOI0 06pa3a XU3HMU;

MeTanpeiMeTHble pe3ysibTaTbl:

-CNO/b30BaHME OCHOBHbLIX MeTOLOB NO3HaHWsA (onpefeneHne UCTOYHUKOB YYeOHON 1
Hay4YHON MH(OpMaLuK, NonyyveHne 3TOM MHGOpMaLUK, eé aHain3, U YMO3aK/IHOUYeHUS Ha ero
OCHOBE, W3rOTOB/IEHWE W Mpe3eHTauMsi  MHMOPMALMOHHOIO  MPOAYKTa;  MpoBefeHue
3KCMepuMeHTa, B TOM YMC/e U B MPOLECCe UCCNe0BaTeIbCKON AeATENbHOCTU, MOAENMpPOBaHme
M3ydyaemblX OOBLEKTOB, HabMIOAEHME 33 HUMMW, UX M3MepeHue, (nKcauus pesynbTaToB) U KX
MPYMeHeHVe 415 NOHNUMaHWS Pas/IyHbIX CTOPOH OKPYXKatoLLLEen AeCTBUTEIbHOCTY;

-BNafleHre OCHOBHbIMW MHTENNIEKTYa/lbHbIMK OnepaumsmMmmn (aHaIM3 U CUHTE3, CpaBHeHMe
M cucTematmsaumsa, 00600LLEHNe U KOHKpeTu3auus, Kraccu(mkaums v MOWUCK aHaloros,
BbISIB/IEHWE MPUYMHHO-CNEACTBEHHBIX CBA3ei, (HOPMY/IMPOBKa TUMNOTE3, WX MNpoBepka W
(hopMynMpoBKa BbIBOLOB);

-M03HaHMe 00BLEKTOB OKPYXXalOLLEro Mupa B MaHe BOCXOXAEHUS OT abCTpakTHOro K
KOHKPeTHOMY (0T 06LLero Yepes YacTHOE K eAVHUYHOMY);

-CNOCOBGHOCTb  BbIABUraTb MAEN W  HaxXoAUTb CpefcTBa, HeobXoaumble ANnd  UX
[OCTUXEHUS;

-yMeHWe (opMynupoBatb LM M ONpefensTb 3adayvM B CBOE MNO3HaBaTe/IbHOM
[eATeNbHOCTU, ONPeaensTb CPeACTBa ANA AOCTUKEHUA Lieneld 1 peLueHns 3agau;

-onpeaensiTb  pasHOO6pasHble WUCTOYHMKM  MOMYHYEHUS HEOOXOAMMON  XUMUYECKON
WH(OopMaLMK,  YCTaHOB/IEHWE COOTBETCTBUA  COAePXaHWA W (popMbl  NpeAcTaB/eHUs
MH(OPMaLMOHHOI 0 NPOLYKTa ayAnTopuu;

-yMeHMe MpOAYKTMBHO 00LaTbCA M B3aUMOAENCTBOBAaTb B MPOLECCE COBMECTHOM
[eATeNlbHOCTW, YYMTbIBATb NO3ULUW  APYrMX  YYaCTHUKOB  [AeATeNIbHOCTW,  3PQPEKTUBHO
paspeLaTb KOHPINKTBI,

-TOTOBHOCTb K KOMMYHWMKauuu  (MpeAcTaBnsTb  pe3ynbraTbl  COBCTBEHHOM
Nno3HaBaTe/lbHON  [eATeNIbHOCTU, CAblWaTb W ClywaTtb  OMNMOHEHTOB, KOPPeKTUpoBaTb
COGCTBEHHYIO MO3MLMIO);



-yMeHWe 1CNob30BaTh CPeACTBa MH(POPMALMOHHBIX N KOMMYHUKALMOHHBIX TEXHOIOT U
(panee - NKT) B pelleHMN KOTHUTUBHBLIX, KOMMYHUKATMBHbLIX W OpraHu3aumMoHHbIX 33jad C
coboeHNeM TpeboBaHWI 3PrOHOMUKMN, TEXHUKU 6e30nacHoOCTH, TUTVEHBI,
pecypcocbepexxeHuns, NPaBoBbIX U 3TUYECKUX HOPM, HOPM MH(OPMALMOHHOK 6€30MacHOCTY;
-B1afieHne A3bIKOBbIMW CPeACTBaMM, B TOM YMC/IE U A3bIKOM XMMUM - YMEHUE ACHO, IOFMYHO 1 TOYHO
n3naratb CBOK TOUKY 3pEHMS, NCMONb30BaTb afleKBaTHbIE A3bIKOBbIE CPEACTBA, B TOM YMC/IE U
CUMBO/IbHbIE (XMMUYECKME 3HAKK, POPMY/IbI U YPaBHEHUS).

MpegMeTHbIe pe3yibTaThbl:

BbINyCKHVK Ha 6a30BOM YPOBHE Hay4UTCS:

- packpbiBaTb Ha MpvMepax poSib XUMUU B (POPMMPOBAHUM COBPEMEHHON Hay4HOM
KapTVHbI M1pa 1 B NPaKTUYECKOIN [eATeNIbHOCTU Ye/lOBEKE,;

- [eMOHCTpUpPOBaTb Ha MpuMMepax B3aMMOCBA3b MeXAYy XUMUEA W ApYyrumu
eCTeCTBEHHbIMU HayKamu;

- packpblBaTb Ha MpUMepax MOMIOXKEHUS TeopuUn XUMUYECKOro CTpoeHus A.M.
byTneposa;

- NOHUMATb (M3NYecKniAi cMbicn lMepuogmyeckoro 3akoHa [.M. MeHpeneesa 1 Ha ero
OCHOBE OOBACHATb 3aBUCMMOCTb CBOWCTB XMMUYECKUX 3/1IEMEHTOB M 06pa30BaHHbIX UMW
BELL,ECTB OT 3/IEKTPOHHOIO CTPOEHUS aTOMOB;

- 06BACHATL NPUYMHBI MHOr006pa3ns BELLEeCTB Ha OCHOBE 06LLMX NpeAcTaBeHnii 06 nx
COCTaBe 1 CTPOeHMUMU;

- NPUMEHSATH NpaBuIa CUCTEMATUYECKON MEXAYHAPOLHON HOMEHKNATYPb! Kak CpeacTsa
pasnnyeHuns 1 AeHTUPUKaLMM BELLECTB MO UX COCTaBY U CTPOEHUIO;

- COCTaBNATb MOJIEKYNIAPHbIE N CTPYKTYPHble (DOPMY/Ibl OPraHUYecKnX BeLLecTB Kak
HOCUTeNen WHGopMauMnm O CTPOEHUM BeLlecTBa, €ro CBOMCTBAX W MPUHALIEXHOCTU K
onpefeneHHOMY Knaccy COefIMHEHWIA;

- XapaKTepu3oBaTb OpraHM4yeckue BeLLecTBa MO COCTaBy, CTPOEHWIO U CBOKCTBaM,
yCTaHaBNMBaTb NPUUYNHHO-CNELCTBEHHbIE CBA3N MEXAY AaHHbIMU XapaKTepUCTNKaMM BELLECTBa;

- NPUBOANTL NMPUMeEPbl XUMUYECKMX peakuuiA, pacKpbiBatoLWmMX XapaKTepHble CBOWCTBA
TUMUYHBLIX NPeACTaBUTENeN KIacCOB OPraHUYecKMX BELeCTB C UMbl UX MAEHTU(MKALMK U
06bACHEeHMs 061acTN MPUMEHEHUS;

- MPOrHO31POBaTb BO3MOXXHOCTb NMPOTEKAHNUSA XMMUYECKNX PeaKLMii Ha OCHOBE 3HAHWIA O
TUNaxX XMMUYECKOI CBA3M B MOJIEKY/1IaX peareHTOB 1 UX PeakLMOHHOA CNOCOOHOCTY;

- MCNO/b30BaTh 3HaHWS O COCTaBe, CTPOEHUM U XMMUYECKMUX CBOWCTBax BeLLECTB A1
6e30MacHOro NpPUMeHeHUs B NPaKTUYECKON JeATeIbHOCTY;

- MPVBOAUTb NPUMEpPbI NMPAKTUYECKOro MCMosib30BaHWA NMPOAYKTOB NepepaboTKu HeqTy
MW MPUPOAHOIO ras3a, BbICOKOMONEKYNAPHbIX COeAMHEeHWI (MON3TUNIEHa, CUHTETUYECKOrO
Kay4yKa, aLeTaTHOro BO/I0KHa);

- NPOBOAMWTb OMbITbl MO Pacno3HaBaHWMIO OPraHNYeCcKMX BELLECTB: TMLEPUHa, YKCYCHOM
KMCNOTbI, HENpeesbHbIX XNPOB, rN0KO03bl, Kpaxmana, 6eNKoB - B COCTaBe MULLEBbIX NMPOLYKTOB
N KOCMETUYECKNX CPeACTB;

- BMafleTb npasuiamMu v nprvemamy 6e30nacHoim paboTbl C XMMUYECKUMMN BELLECTBaMM W
nabopaTopHbIM 060pYy10BaHNEM;

- yCTaHaBNMBaTb 3aBMCMMOCTb CKOPOCTM XMMUYECKOW peakumMnm u  CMeLLeHUs
XUMUYECKOro paBHOBECUA OT Pas3/iMYHbIX (PaKTOpPOB C LE/bio OnpeseneHns OnTUMaSbHbIX
YCNIOBWI NPOTEKAHWS XMMNYECKNX NMPOLLECCOB;

- NPVBOAUTbL NPUMEPbI TMAPON3A COMEN B NOBCEAHEBHOM XXN3HU Ye/0BeKa;

-MPVBOANTL  MPUMEPbl  OKUCIIUTENBbHO-BOCCTAHOBUTE/NbHBLIX — peakuuii B NpuUpoge,
MPOV3BOACTBEHHbIX MPOLEccax U Xn3HeLesaTeNbHOCTU OpraH/3MOB;

- NPUBOAUTL NPUMEPbI XUMUYECKUX pPeakuMil, pacKpblBaloLmX 06LiMe XMMUYECKUe
CBOMCTBA NPOCTbIX BELLECTB - META/I/IOB U HEMETAJI/IOB,



- MNPOBOAWTbL PacyeTbl Ha HaxXOXAEHMe MOMEKYNSPHOM (opMynbl Yrnesogopoja Mo
NPoAyKTaM CropaHus M Mo ero OTHOCWUTENbHOM NAOTHOCTM M MacCcOBbIM A0NSM 3MEMEHTOB,
BXOJALLMX B €r0 COCTaB,;

- BMageTb NpaBuMnaMm 6e30nacHOro o6palleHns ¢ eaKUMMK, FOPHYMMU U TOKCUYHBIMK
BeLLlecTBaMu, CpeacTBaMmn 6bITOBOM XUMUK;

- OCYLLECTBNATb MOMCK XMMWUYECKOA MH(OpPMaLuM No HasBaHWAM, WAEHTU(MKaTopaM,
CTPYKTYPHbIM (hOpPMY/iam BELLECTB;

- KPWUTUYECKM OUEHMBaTb W  WHTEPNPETMPOBaTb  XMMWUYECKYHD  MH(OpMaLWIo,
COAEPKaLLYHOCS B COOOLLEHNSAX CPeACTB MacCOBOW MH(opMaLmn, pecypcax VIHTepHeTa, Hay4HO-
NONYNSPHbIX CTaTbsIX C TOYKM 3PEHNSA eCTECTBEHHOHAYUYHON KOPPEKTHOCTU B LIENAX BbISBIEHUSA
OLUMBOYHBIX CY)KAEHWNIA N POPMUPOBaHUS COBCTBEHHON MO3NLMU;

- NPeACTaBNATb NYTU pPelleHns rnobanbHbIX NPo6aeM, CTOALWMX Nepes YenoBe4eCcTBOM:
9KONMOIMYECKMX, IHEPreTUYECKNX, CbIPbEBLIX, U POSIb XUMUW B PELLEHUMN 3TUX MPO6IEM.

BbINyCKHMK Ha 6a30BOM YPOBHE MOMTYYNT BO3MOXHOCTb Hay4nTbCS:

- WNNKOCTPUPOBATL Ha NMPUMepax CTaHOB/IEHUE W 3BOJOLMIO OPraHUYECKOW XMMUKN Kak
HayKM Ha Pa3INYHbIX UCTOPUYECKMX 3Tanax ee pasBuTUS;

- MCNONb30BaTb METOAbI HAYYHOrO MO3HAHUS MPU BbINO/HEHUWN MPOEKTOB U Y4YeOHO-
nccnefoBaTeNbCKMX 3afdady Mo M3YYeHUH CBOWCTB, CMOCOOOB MONYYEHUS U pacro3HaBaHMS
OpraHMyecKnx BELLECTB;

- 00BbACHATL NPUPOAY M CNOcobbl 00pa3oBaHUS XMMWYECKON CBSA3WN: KOBaNEHTHOW
(NoNsipHON, HenoNAPHON), WOHHOW, METaNNIMYECKOM, BOAOPOAHON - C LENb OnpeaeneHus
XVIMUYECKOI aKTUBHOCTY BELLECTB;

- yCTaHaB/MBaTb MEHETUYECKYHD CBSA3b MEXJY Knaccamy OpraHuYeckuX BeLLecTB Ans
060CHOBaHMNA  MPUHLMAMANILHOM  BO3MOXHOCTM  MONYYEHUS]  OPraHMYecKUX COeAMHEHWI
3a/laHHOr 0 COCTaBa M CTPOeHMS;

- yCTaHaBNMBaTb B3aMMOCBA3M MeXAy hakTamu U Teopre, NPUYMHON 1 CNeacTBUEM NPU
aHam3e npo6MemMHbIX CUTyauuin 1 060CHOBaHWM MPUHMMAEMbIX PELLUEHUMA Ha OCHOBE
XUMUYECKNX 3HAHWIA.

CopeprxaHume y4ebHOro npegmeTa
10 knacc

Tema 1. Teopusi CTPOEHMSI OpraHNYecKnx coeguHeHuii A. M. byTtnepoBa. MNpeamet
opraHuyeckom xummm (3 yaca) OpraHuyeckue BeLlecTBa: MPUPOAHbIE, UCKYCCTBEHHbIE U
cuHTeTnYeckme. OCOBEHHOCTM COCTaBa U CTPOEHWUA OPraHMYecKMX BellecTs. Butannsm u ero
Kpax. MoHaTMe 06 yrnesogopofgax. OCHOBHbIE MOMOXEHUA TEOPUU XUMUYECKOTO CTPOEHUS
bytneposa. BaneHTHOCTb. CTPYKTYpHble (DOPMY/bl - MOSIHbIE W COKpawéHHble. [pocTble
(oAuHapHbIE) N KpaTHble (A4BOMHbIE W TPOMHbIE) CBA3W. M3oMepbl U M3omepus. B3avMHoe
BNNSHME aTOMOB B MOJeKyne. [leMOHCTpaumn. HekoTopble 06LiMe XUMWUYECKMe CBOMCTBA
OpraHMyeckrx BeLLeCTB: UX FOpeHune, niasneHne 1 obyrameaHve. Mogenu (LiapocTep>KHeBble U
006BEMHbIE) MOJIEKY/T OPraHUYEeCKMX COeLUHEHWI pa3HbIX KnaccoB. OnpeaeneHue 3/1eMeHTHOMO
COCTaBa OpPraHWYeckuUX COeAUHeHWI. JlabopaTopHble OMbITbl. 3roToBNeHMEe MoOAenei
OpraHNYecKnx CoeMHEHNIA.

JlabopaTopHble onbIThbl. V3rotoBneHve Mogeneit opraHnYecKmMX CoeIMHEHWM.

Tema 2. YrNneBoLOPOAbI U X NPUPOLHbIE UCTOUHUKMK(12 YacoB)

MpenenbHble yrnesoaopodbl. AnkaHbl. OnpeaeneHve. FOMONOrMYECKUA paf ankaHoB
1 ero obwas gopmyna. CTpyKTypHas 13omepus yrnepogHoit uenu. Pagukansl. HomeHknaTypa
aJIkKaHOB. XMMMYeCKMe CBOMCTBA &/IKaHOB: rOpeHve, peakunmn 3amelleHuns (raioreHMpoBaHme),
peakLms pasnoXeHus MeTaHa, peakuua fernapupoBaHms ataHa.

HenpegenbHble yrneBofopoabl. AsKeHbl. ITUEH. TOMOMOMMYECKNiA pag aikeHoB.
HomeHknatypa. CTpyKTypHas u3omepus. [pOMbILIEHHOE MOMYyYeHWe anKeHOB: KPEKWUHT U
AerMapupoBaHmne ankaHoB. Peakuusi germapatauyum 3TaHOMa, Kak /1abopaTopHbIA  Cnocob
Nosly4yeHns sTuneHa. Peakummn npucoeavHeHns: rmaparalmns, ruaporaioreHpoBaHme,



rafioreHMpoBaHve, nonumepmsaumun. [pasuno  MapkoBHMKOBa.  OKMUC/IEHWE — &/IKEHOB.
KayecTBeHHbIe peakuumn Ha Henpeae/bHbIe YINeBOA0POLb.

AnkagneHbl. Kayuykun. HomeHknatypa. ConpsXeHHble gneHbl. byTaaneH-1,3, n30onpeH.
Peakuns Jlebenesa. Peakuuy npucoefuHeHWs  ankagueHoB. Kayuyyku:  HaTypasbHbIiA,
CUHTETUYeCKMe (OyTaZMeHOBbIN, N30MNPEHOBLIN). BynkaHn3aums Kaydyka. PesnHa. S60HUT.

AnkuHbl. O6LWas xapakTepucTuka romosiornyeckoro psga. Cnocobbl 06pa3oBaHus
Ha3BaHWA aKMHOB. XUMMYECKMe CBOWCTBA aleTW/eHa: ropeHue, peakumn MnpucoefuHeHUs:
rMApOrasioreHNpPoBaHne, rafioreHnpoBaHve, rmgparaums (peakums Kyyeposa), — ero nonyyeHue
M NpUMeHeHVe. BUHUIXnopua v ero nonmmepusaums B NonXI0pBUHI.

ApeHbl. BeH30/, Kak MnpefcTaBuUTeNb apoOMaTUYeCKUX YrneBofopoAoB. CTpoeHue ero
MOJIEKY/Ibl U CBOWCTBA (IU3NYECKME U XUMUYECKME CBOMCTBA: FOPEHMe, peakummn 3aMeLLeHns —
rajioreHMpoBaHne, HUTPoBaHve. MNonyyeHne N NprMeHeHne 6eH30/a.

MpupoaHbIA 1 MONyTHbIM rasbl. CocTaB MPUPOAHOro rasa. Ero HaxoxpaeHue B
npupoge. [llpeumyllecTea NPUPOLHOrO rasa Kak TornimeBa. XuUMWYeckas nepepaboTka
NMPUPOAHOIO rasa: KoOHBepcus, NUPonn3. CUHTE3-ras u ero nNpYMeHeHMe.

MonyTHble rasbl, UX cocTaB. MepepaboTKa MOMYTHOrO rasa Ha (pakuuu: CyxXOi ras,
nponaH-6yTaHoBasi CMeCb, ra3oBblil 6eH3VH.

HedTb 1 cnocobbl eé nepepaboTkn. CoctaB HehT M eé nepepaboTKa: MeperoHka,
KPEKUHT, puopMUHT. HedTenpodyKTbl U uX nosydeHue. MoHATME 06 OKTaHOBOM 4ucrie.
XvMUyeckme cnocobbl NOBbILLEHNS KavecTBa 6eH3vHa. KaMeHHbIV yronb 1 ero nepepaboTka.
KokcoBaHMe KaMeHHOro yrns W ero npoAyKTbl: KOKCOBbIM ra3, ammuayHas BOfa,
KaMeHHOYro/ibHas CMo/a, KOKC. Masngurkauus KaMeHHOro yrns.

JemoHcTpauun. opeHve npefenbHbIX W HerpegenbHbIX YrieBO4OPOAOB: MeTaHa,
aTaHa, aueTuneHa. KauyecTBeHHble peakuuy Ha HenpeenbHble YreBoLopOoAbl: 06ecLBeyrBaHNe
3TWEHOM W aueTWIEHOM pacTBOPOB MepmaHraHata Kaams v GpoMHON Bofbl. OTHOLUEHWE
GeH3ona K 3tuM okucautenam. J[Jerugparaums astaHona. maponus kKapbupa Kanbuums.
Konnekumun «HedpTb 1 HedTenpodyKTbi», «KaMeHHbIA yrosib U NPoAYKTbl €ro nepepaboTkm»,
«Kay4dykn». KapTta nonesHbix nckonaembix P®.

JabopaTopHble onbITbl. OGHapyXXeHWe MPOAYKTOB ropeHus cBeuun. WccnefgoBaHue
CBOWCTB Kay4yKOB.

Tema 3. Kncnopog n asotcogepykatime opraHnyeckune coegnHeHus (14 vyacos)

OpHoaToMHble cnupTbl. OnpegeneHne. PYHKUMOHaIbHAA TUAPOKCUIbHAA Tpynna.
omMonormyecknini - psg  nNpeaenbHbIX  OAHOATOMHbLIX  CMMPTOB.  3omepus  MOMOXKeHUSs
(hYHKUMOHaNbHOW rpynnbl. BogopoaHas €BA3b. XMMUYECKMe CBOMCTBA CNMPTOB. AfbAernaHas
rpynna. Peakuus aTepugukaumn, CnoXHble 3gupbl. [prvMeHeHne cnvpToB. [eictsue
METW/I0BOIO W 3TUIOBOTO CMMPTOB HA OPraHn3M Ye/l0BEKa.

MHOroatoMHble CAUPTbl. ITWNEHININKOMb, KakK MpeacTaBuTe/lb  ABYXaTOMHbIX W
TMWLEPUH, Kak MpeacTaBuUTeNb  TPEXATOMHbIX  CNMPTOB. KauyecTBeHHas peakuus Ha
MHOr0aTOMHbIe CMUPTbI, UX CBOMCTBA, NONyYeHNe 1 NpUMeHeHNe. MoHATMe 06 aHTUDpK3ax.

®eHon. CTpoeHue, MONy4YeHWe, CBOWCTBA W NpUMeHeHUe (eHona. KavecTBeHHble
peakuun Ha (eHos. B3aMHOe BNnsHWE aTOMOB B MOJIEKY e (beHoNa.

Anbfernibl N KeToHbl. PopMasbierns wn auetanbiernf, Kak MpescraButen
abernaoB, coctaB MX Moniekyn. PyHKUMOHa/IbHas KapboHWbHas rpynna. KayecTBeHHble
peakumn Ha anbgerugbl. CBOWCTBa, MNOMyYeHWe W MPUMeEHeHWe (opmanbaernga wu
auetanbgernga. Peakuum nNOMMKOHAEHCauuMu And qopmManbaernga. MNMoHATME O KeTOHax Ha
npumMepe aueToHa.

Kap6oHoBble  KMUCNOTbI. [[OMOMOrMYeCKMin  psf  NpefeNibHbIX — OLHOOCHOBHbIX
KapOOHOBbLIX KUCNOT. XXMpPHble KapOOHOBbIE KWCOTbl. XUMWUYECKMEe CBOMCTBA KapOGOHOBbLIX
K1cnoT. MonyyeHne N NpUMEHeHNe MypaBbUHOM U YKCYCHOW KUCNOT.

CnoxHble agupbl. XKupbl. Peakuus atepudukaumm. Cnoxhble agupbl. XKupsbl, nx
COCTaB W rnAponn3 (KUCMOTHLIN 1 LenoYHoin). Mbina. MmapvpoBaHve XX1pos.



Yrnesogbl. Yrnesogbl. MoHocaxapuapbl. [/ll0Ko3a Kak anbgerugocnupt. Copbwur.
MonoyHOK1CNOe U CNMPTOBOEe  OpoxkeHwe.  doTocuHTes.  [ucaxapugpl.  Caxaposa.
Monucaxapuibl: Kpaxman, Lenntonosa.

AMUHBbI. AMUHOrpynna. AMUHbI NpeaenbHble U apomMaTuyeckue. AHUNNH. TlonyyeHne
amuHOB. Peakumsi 3uHMHa. XMUYeCKne CBOMCTBA U MPYMEHEHNE aMUHOB.

AMWHOKUNCIOTbI. AMUHOKMC/IOTbI, COCTaB MX MOJIEKY/T U CBOMCTBA, Kak aM(OTEpHbIX
OpraHM4yeckUx COeAVMHeHWIA. T[MUMH, Kak npefcTaBuTeNb  aMMHOKMUCNOT.  TMonyyeHue
NoONNMNEeTUAOB peakuMein NoAMKoHAeHcaUmn. MoHAT1E 0 NeNTUAHON CBA3MN.

Benkn. CTpoeHne mMonekyn GefiKoB: MepBMYHas, BTOPUYHAA M TPeTUYHas CTPYKTYpbI.
KayecTBeHHbIe peakummn Ha 6enkun, X ruaponus, AeHatypaumus u 6uonornyeckme QyHKLMN.

JemoHcTpaunn. MNony4vyeHne anbaernioB OKUCNEHNEM CNUPTOB. KayecTBeHHaa peakuuns
Ha MHOroaTOMHble CNUPTbl. 3aBUCMMOCTb PacTBOPMMOCTW (peHosia B BOZEe OT TemrmepaTtypsbl.
B3avmogelicTere ¢ 6pomHoin Bogon 1 xnopuaom xenesa(lll), Kak Ka4yeCTBEHHblE peakuun Ha
(beHon. Peakummn cepebpsHOro 3epkana M CO CBEXEMNO/yYeHHbIM rugpokcugom megu(ll) npu
HarpeBaHMK, KaK Ka4yeCTBEHHble peakuuu Ha anbgerngbl. Obpasubl MypaBbWUHON, YKCYCHOM,
NasbMUTUHOBOW M CTEapUHOBOM KUCNOT U UX pacTBOPMMOCTb B Bofe. ANbAerniHble CBOMCTBA U
CBOMCTBA MHOrOaTOMHbIX CMMPTOB [/IOKO3bl B peakuuu ¢ rugpokemgom  megu(ll).
NpeHTndrkauma kpaxmana. KayecTBeHHble peakuuy Ha 6enku.

JlabopaTopHble OnbITbl. CpaBHEHWE CKOPOCTM WCNapeHWs BOAbl W 3TaHona.
PacTBOPUMOCTb r/MLEPUHA B Bofe. XMMUYECKMe CBOMCTBA YKCYCHOW KWUCMOTbl. OnpesaeneHme
HernpeaesbHOCTM pPacTUTE/IbHOrO Macna. igeHTnudrkaumsa kpaxmana

B HEKOTOpbIX MNPOAyKTax nuTaHus. 3roToBneHne KpaxmaslbHOro — Kieincrepa.
3roToBneHne Mogeneii MoeKyn aMmMHOB. V13roToBieHe MO MOJIEKYbI FINLMHA.

MpakTunyeckasa paboTta. MigeHTudmnKaLmsa opraHM4ecKnx CoeUHeHNM.

Tema 4. OpraHuyeckas xumms n o6uecTso (5 Hacos)

BuoTtexHonorus. MNepuogpl eé passutuA. TpU HanpasieHUs GUOTEXHONOTUW: TeHHas
(MM TeHeTUYeCKas) WHXXEHepWs; KIETOYHasa WHXeHepusi; OUMOornMyeckas WHXEHepus.
[eHeTMYeCcKM  MoAM(UUMPOBaHHbIe opraHuaMbl  (TMO) ©  TpaHCreHHas  MpoAyKUWMS.
KnoHuposaHue. MIMMO6GUIN30BaHHbIe (DEPMEHTbI U UX NPUMEHEHNE.

Monumepbl. Knaccugukaums nonmmepoB. VICKYCCTBEHHblE MOMMMEpPbI:  Lennynons,
aLeTaTHbIN LWESK, BUCKO3a, Lien1odaH.

CunHTETMYECKME NOMMMepbl. [Monumepmnsaums M MOMKOHAEHCALMS, KaK Cnocobbl
nosly4yeHns nonvmepoB. CUHTETMYECKME KayyYyKWU. [ToMcTupon, TedioH Y MOSIMBUHUIXIOPUL,
Kak npefcrasutenin nnactmacc. CUHTETUYECKME BONIOKHA: KarnpoH, HaifIoH, KeBnap, flaBcaH.

[JemoHcTpauumn. Konnekuum Kay4ykoBs, NiacTMacc, CUHTETUYECKUX BOJIOKOH U U3LeNnii
M3 HUX. PepmeHTATMBHOE pa3NoXeHWe nepokcuga BoJopofa C MNOMOLLbKO  KaTanasbl
CBEXEHATEPTbIX MOPKOBU NN KapTogens.

JabopaTopHble ONbITbl. O3HAKOMEHME C KOJMMEKLMAMU Kay4yyKoB, MjactMacc W
BOJIOKOH.

MNpakTnyeckasn paboTta. Pacno3HaBaHWe niacTMacc ¥ BOJIOKOH.

11 knacc

Tema 1. CtpoeHue BewlecTs (10 yacos)

OcCHOBHbIle cBefleHNA 0 CTpoeHUM aTtoma. CTpoeHMe atoma: cocTas fgpa (HYK/IOHbI) 1
3NIeKTPOHHas o6osioyka. MoHATMe 06 um3oTonax. MNOHATME O XMMWYECKOM 3/1IEMEHTE, Kak
COBOKYIMHOCTM aTOMOB C OZIMHaKOBbLIM 3apaLoM aapa.

MNepuognyeckan cuctema XMMuUYeckKux anemeHtoB [. V. MeHgeneesa B CBeTe
YUYEHNA O CTPOeHUM atoma. PU3NYECKUA CMbICT NPUHATOA B Tabnuue O. V. MeHpaeneesa
CUMBO/IMKW: NOPALKOBOro HOMepa 3/IeMeHTa, HOMepa rnepuoga 1 Homepa rpynnbl. MoHATHe 0
Ba/IEHTHbIX 3/1eKTPOHax. OTOBpaXXeHNe CTPOEHUS 3NEKTPOHHBLIX 060/104EK aTOMOB XMMUYECKNX
3/IEMEHTOB C NMOMOLLbO 3/IEKTPOHHbIX W 3/1EKTPOHHO-TPaPUyecKmnx opmyii.



O6bsACHEHNE 3aKOHOMEPHOCTEN U3MEHEHUS CBOMCTB 3/1EMEHTOB B Mepuojax v rpynnax
Mep1OAMNYECKOI CUCTEMBI, KaK CNeACTBUE UX 3NEKTPOHHOIO CTPOEHUS. DNEKTPOHHbIE CEMENCTBA
XUMUYECKNX 3/IEMEHTOB.

CpaBHeHue [lepuvoOANYECKOro 3aKOHa W TeOpUM XUMMWYECKOr0 CTPOeHUS Ha
(bMI0COPCKON  OCHOBE:  MPEANOCLIIKA  OTKPbITUA  [epuofnMyYeckoro 3akoHa W Teopuwu
XUMWUYECKOTO CTPOEHUSI OPraHWYecKMx COeLUHEHWI; POfib JIMYHOCTU B WUCTOPUU XUMWUMK;
3HaYeHue NPaKTUKK B CTAHOB/IEHUM N Pa3BUTUN XUMUYECKNX TEOPUIA.

MoHHaA XuMmu4yeckasi CBA3b U WOHHbIE KPUCTaUI/IMYECKME PELLETKU. KaTuoHbl ©
aHVOHBI: UX 3apafbl U KraccuguKaums rno coctaBy Ha MpoCTble U CMOXHble. [pescraBuTenu.
MoHATUE 06 MOHHON XUMWYECKOW CBS3W. VIOHHAs KpucTalimyeckas pelléTka u gusnyeckue
CBOICTBa BELLECTB, 06YCNOB/EHHbIE 3TUM CTPOEHUEM.

KoBasileHTHass xmmMun4yeckas CBA3b. ATOMHbIE N MOJIEKY/IAPHbIE KPUCTa/I/InYecKne
PeLLETKW. TOHATNE O KOBASIEHTHOW CBA3W. NMEKTPOOTPULLATEIbHOCTb, HEMOMAPHAA 1 NONSPHas
KOBa/IeHTHble CBSA3W. KpaTHOCTb KOBaJIEHTHOW CBSA3WM. MexaHu3Mbl 06pa3oBaHMsi KOBa/IeHTHbIX
cBA3el: OOMEHHbIi W [OHOPHO-aKLENTOPHbIA. [ONAPHOCTb MONEKY/bl, KakK ClnefcTBue
MONAPHOCTA CBA3N U FeOMeTpun Mosiekysbl. Kpuctanimyeckue pewéTtkn ¢ 3TUM TUMOM CBSA3W:
MONEKYNIiPHblE M aTOMHble. @PU3MYECKMe CBOWCTBa BeLeCTB, 0O6YC/IOBMEHHbIE TUMOM
KPUCTAI/IMYECKUX PELLIETOK.

MeTaniimyeckads CcBs3b. [OHATME O METAIIMYECKON CBA3N U METa/IIMYECKUX
KPUCTaITMYECKMX peLLéTKax. Pr3nyeckme CBOMCTBA MET/I/IOB HA OCHOBE MX KPUCTa/IIMYECKOrO
CTpOeHus. MprMeHeHVe MeTaI/I0B Ha OCHOBE UX CBOWCTB. UEpHbIE 1 LIBETHbIE CM/IaBbl.

BogopoaHana xumuuyeckass CBA3b. MexXMOnekynspHas W BHYTPUMOMEKYNApHas
BOZOPOAHbIE CBA3N. 3HaueHVe MEeXMOEKYNAPHbIX BOAOPOAHLIX CBA3el B MPUPOLE U XKMU3HW
yesioBeka.

Monumepsbl. MNMonyyeHre NONNMEPOB peakUUAMU NONUMEPU3ALLMM N MONNKOHAEHC AL MW,
BaxxHelwwme npeAcTaBATENIN NAACTMACC M BOMOKOH, MX MOJyYeHWe, CBOMCTBA M MPUMEHEHME.
[MOHATME O HEOPraHNYECKUX NOANMepax U UX NPeLCcTaBUTENN.

[OucnepcHble cucTemMbl. [lOHATME O AMCNEPCHOM (hase WM AUCMEPCUMOHHON cpefe.
ArperatHoe COCTOSiHWE pa3Mep 4YacTul, (hasbl, KaK OCHOBAa 415 K/aCCU(IMKALMUM AMUCMEPCHbIX
CUCTEM. IMY/IbCUK, CYCMEH3WMKU, a3po30/IM — [PYNnbl  FPy6OANCNEPCHBIX CUCTEM, WX
npeactasutenn. 30AM U renn — TPYNMbl TOHKOAMCMEPCHbLIX CUCTEM, WX MpPeLCcTaBUTENN.
[MoHATME O CUHEepesunce 1 Koarynaumm.

JemoHcTpauun. Mepnognyeckoin cMcTeMbl XMMUYeCKnX anemeHTos . V. MeHpaeneesa
B pa3/MyHbIX (hopmax. Mogenb WOHHOW KPUCTA/IIMYECKOW PELIETKM Ha MpumMepe Xiopuia
HaTpua. MuHepanbl C 3TUM TUMOM KPUCTA//IMYECKON PELIETKON: KaibuuTt, rannt. Mogenm
MOJIEKYNAPHON KPUCTA/IIMYECKOW PELLETKM Ha NpUMepe «CyXOro fibAa» UM moja 1 aTOMHOM
KPUCTa/IIMYECKOW PeLETKN Ha npumepe asmasa, rpaguta uam keapua. Mogenb MOASPHOro
06bEMa raza. Mogenv KpucTasIMyecKmx peLléTok HeKOTOPbIX MeTanos. Konnekuum obpasLos
pa3NnYHbIX AMcnepcHbIX cucteM. CHepesuc 1 Koarynauus.

JlabopaTopHble OnbITbl. KOHCTPYMpOBaHWE MOAENN METANIMYECKOA XMMUYECKON
cBa3n. onyyeHne KOMNOMAHOIO pacTBopa KypuHOro 6esika, McCnefoBaHWe ero CBOWCTB C
MOMOLLbIO Na3epHOM YKasKM W NpoBefeHVe ero jAeHatypauun. [lonyydeHne aMy/bCum
pacTUTeNbHOro Macna v HabngeHve 3a eé paccnoeHvem. MonyyeHne cycneH3um
«3BECTKOBOI0 MOJIOKa» 1 HabntofeHne 3a eé cejuMeHTaLe.

Tema 2. Xnmunyeckume peakumm (12 yacos)

Knaccumkaumsa XMMUYeCKMX peakuuid. AnnoTponusaums U M3oMepusaums, Kak
peakuun 6e3 M3MeHeHMs COCTaBa BellecTB. AnnoTponus v eé npuynHbl. Knaccugukaums
peakuuii No pasMyHbIM OCHOBAHUAM: MO YNCY U COCTaBY peareHToB ¥ NPOAYKTOB, No (ase, Mo
MCNOMNb30BaHWIO KaTaimsatopa WaM (DepMeHTa, Mo TErnioBoMYy 3(M(eKTy. TepMOXMMUYECKMe
YPaBHEHUSA peakLmia.

CKOpPOCTb  XMMUYECKUX peakunin. ®Paktopbl, OT KOTOPbIX 3aBUCUT CKOPOCTb
XUMUYECKUX peakuuid: nNpupoda pearvmpyrowmx BeLecTs, TemrepaTypa, niaowagb 1x



COMPUKOCHOBEHUA pearvpyroLLmMx BeLecTB, MX KOHLEHTpauusa, NPUCYTCTBME KaTaiu3artopa.
MoHATHE 0 KaTasm3e. PepMeHTbl, KaK BMOMOrMyeckue Kataimsatopbl. IHIMOUTOPBI, Kak
«AHTOHMMbI» KaTa/IN3aTOPOB U UX 3HAYEHWe.

XNUMUYeCKOe paBHOBECKE M CMOCOObI ero cMelleHusA. Knaccugpukaums Xummyeckmx
peakuuii Mo npu3Haky WX HanpaeneHus. ToHATME 06 06paTUMbIX pPeakuusax U XMMUYECKOM
pasHoBecuu. MpuHuun fle-Llatesibe 1 cnocobbl CMELLEHNA XUMUYeCKOro paBHoBecus. ObLas
XapaKTepuUCTNKa peakumin CUHTe30B aMMMaka U okcuga cepbl(VI) n pacCMOTpeHUe YC/oBUMA
CMeLLEeHNA NX paBHOBECUSA Ha NPON3BOLCTBE.

Mmpponuns. O6paTvMblA 1 HeobpaTUMbIA TMAPONU3bLI. TMAPONN3 COMen U ero TUMbl.
MAponn3 OpraHNYecKnX COeLUHEHWIA B XKMBbIX OPraHM3MoB, Kak OCHOBa OOMeHa BELLEeCTB.
MoHATUE 06 3HEepreTMYecKoM 0OMeHe B K/IETKe 1 PO TMAPOoN3a B HEM.

OKUCNUTENbHO-BOCCTAHOBUTENIbHbIE  peakuun. CTeneHb  OKUCMEHMA 1 eé
onpefeneHne Mo opMynaM OpraHUYecKMX W HeOopraHWYyeCcKUX BeLeCTB. J/IEMEHTbI W”
BELLEeCTBa, KakK OKWCAUTENM W BOCCTaHOBUTeNW. [lOHATME O mpoueccax OKWUCNeHUs W
BOCCTaHOB/eHNA. CoCTaB/ieHNe YPaBHEHUI XUMMYECKMX pPeakLMili Ha OCHOBE 3/1eKTPOHHOIO
6anaHca.

ANeKTPO/IN3 pacnaaBoB MU PacTBOPOB 3/1IEKTPO/INTOB. XapaKTepucTrKa 3/1IeKTPOsn3a,
KaK OKWC/IUTeNIbHO-BOCCTAHOBUTE/ILHOTO npoLiecca. OCO6eHHOCTY 3M1eKTPO/IN3A, NMPOTEKAOLWEro
B pacTBOpax 3/1eKTPOMMTOB. [MpaKTNUYeCKoe NMPUMEHEHMWE 3/1EKTPON3a: NOMYyYEHNE raloreHos,
BOZOPOAA, KWUCMOPOAA, LUENOYHbIX METI0B U LUeNoYeld, a Takke allOMUHUA 31EKTPOIM30M
pacnnaBoB W pacTBOPOB COEAMHEHWI 3TUX 3MeMeHTOB. [MOHATME O rasbBaHOMNIACTUKE,
ralbBaHOCTErMK, paUHNPOBAHN LIBETHLIX METa/II0B.

JemoHcTpauumn. PacTBOpeHWe CepHOM KWUCMOTbl U aMMUAYHOM CennTpbl U (hnKcaums
TEN0BbIX SABMIEHWIA A1 3TUX MPOLLECCOB. B3anMogelicTBMS pacTBOPOB COMSHOM, CEPHON W
YKCYCHOW KMC/IOT OAMHAKOBOW KOHLEHTPaUUN C O4NHAKOBLIMIU Kycoukamu (rpaHynamm) LuuHKa
M B3aVMOAENCTBME OAMHAKOBLIX KYCOYKOB pasHbIX MeTaNioB (MarHusi, LMHKA, Xenesa) ¢
pacTBOPOM COMSAHOM KMCMOTbI, Kak MpyvMep 3aBUCMMOCTU CKOPOCTU XMMWYECKUX peakuuin oT
npupogbl BellecTB. B3avMogeicTBMe pacTBOPOB TWOCY/b(aTa HATPUS KOHLUEHTpauun W
TemrepaTypbl C PacTBOPOM CEPHOM  KMC/OTbl.  MofenmpoBaHue — «KUMSALWEro  C/os».
cnonb3oBaHWe HeopraHWYeCcKnx KaTain3aTopoB (COMen »xenesa, noguaa Kanums) u npupoLHbIX
06bEKTOB, COAepXKalmMX KaTanasy (Cblpoe MACO, KapToesnb) AN pasfioKeHWs nepokcmaa
BoZopofa. B3aumopgeiicTBmMe LMHKA C CONSHOM KWC/OTOM HUTPaTOM cepebpa, Kak npumepbl
OKWCNNUTENIbHO-BOCCTAHOBUTENBbHOW peakumii 1 peakuum obmeHa. KOHCTpyvpoBaHvWe Mopenu
aNeKTponn3épa. BuaeoparMeHT ¢ NPOMBbILLIEHHON YCTAHOBKM A5 NOMYYEHUS aTFOMUHNS.

JTabopaTtopHble onbIThl. nawcTpaums npasunna beptonne Ha NpakTUKe — NPoBeAeHne
peakunini ¢ obpa3oBaHMEM O0CafKka, rasa W BOAbl. [eTepOreHHbIi KaTaiM3 Ha npumMepe
pasnoXeHusa nepokcuia BoLOPOAA B MPUCYTCTBMM AMOKCMAa MapraHua. CmeLleHne paBHOBECUS
B cucteme Fe3+ + 3CNS- « Fe(CNS)3. cnbiTaHMe MHAMKATOpaMi Cpeabl pacTBOPOB COfei
pasnyHbIX TUMOB. OKNCNNTENIbHO-BOCCTAHOBUTE/IbHAA PeakLms 1 peakums obmMeHa Ha npumepe
B3avMMogencTaunsa pactsopos cynbhata meaun(ll) ¢ xxene3om 1 pacTBOPOM LLLESOYUN.

MpakTuyeckaa paboTta. PeleHne sKCNepUMEHTa/IbHBIX 3afa4y Mo TeMe «XuMUyeckas
peakLms».

Tema 3. BewectBa 1 1x cBoiicTBa (9 4acoB)

MeTanibl. ®Pu3nYecKre CBONCTBA METN0B, KaK (PYHKUMS UX CTpoeHus. [eneHue
METa/1/I0B  Ha TrpPynnbl B TeXHUKe W XuMUWA. XMMUYECKME CBOMCTBA META/INIOB W
ANEKTPOXUMMWYECKUI  paf,  HanpshkeHWiA. TloHATME O MeTannoTepMun  (UIIOMUHOTEPMUN,
MarHueTepMum n ap.).

HemeTannbl. BnaropogHblie rasbl. HemeTasinbl Kak OKMCAUTENW. HemeTanbl Kak
BOCCTaHOBUTENW. PAf 3NeKTPOOTpMLaTeIbHOCTU. VIHEPTHbIe nin 61aropofHble rasbi.

KucnoTtbl HeopraHu4yeckue u opraHuyeckue. KucnoTbl C TOYKM 3peHUs aTOMHO-
MOJIEKYNAPHOI0 y4eHUs. KUCNOTbI C TOYKM 3PEHNS TEOPUN 3NEKTPOIMTUYECKON AMCCoLmMaLmm.



KWcnoTbl ¢ TOUKM 3peHnst NPOTOHHOW Teopuu. O6LLMe XMMUYECKUe CBOWCTBA KMC/OT.
Knaccudumkanms Kucnor.

OcHoBaHUA HeopraHuyeckme N opraHnyeckme. OCHOBaHUS C TOUYKWN 3peHUS aTOMHO-
MONEKYNIAPHOro  yyeHus. OCHOBaHMA C  TOYKM 3peHMs  Teopuu  3NEKTPOSIUTUYECKOW
anccoumaummn. OCHOBaHMS C TOYKM 3PEHWUA NPOTOHHOM Teopuu. Knaccuimkaums OCHOBaHMWIA.
XVMUYeCKme CBOMCTBA OPraHUYeCKNX N HEOPraHNYeCKMX OCHOBaHWUIA.

AMQoTepHble COeAVUHEHUS HeOpraHM4yeckKue Wu opraHuyeckue. HeopraHuyeckue
amhoTepHble COeAMHEHMNSA: OKCUAbI U TUAPOKCUAbI, — UX CBOMCTBA U NoyyYeHne. AMPOTEpPHbIe
OpraHnyeckre CoeanHeHNa Ha NpUMepe aMMHOKUCNOT. MenTuabl U NenTuaHas CBA3b.

Conun. Knaccudukaums conein. XXECTKOCTb BOAblI M CNOCO6LI €€ ycTpaHeHus. [epexoa
Kap6oHaTa B ruapokapboHaT 1 06paTHo. ObLIme XMMUYECKIE CBOMCTBA COMEN.

JemoHcTpauun. Konnekums metannos. Konnekumsi HemeTannoB. B3aumopgeictsue
KOHLEHTPUPOBAHHON a30THOM KWUCNOTbl C Mefblo. Benbllika TEPMWUTHOM cmecu. Bcnbllka
4yépHOro nopoxa. BbITeCHEHMe TalOreHoB M3 WX PacTBOPOB  APYrMMU  rasioreHamu.
B3avMogelicTBre NapoB KOHLEHTPUPOBAHHbIX PAaCTBOPOB COMAHOM KUC/IOTbl M aMMUaka («AbIv
6e3 OorHsa»). MNony4yeHne ammmaka 1 U3yyeHue ero CBOMCTB. PasnnyHble cnyyan B3aMMOAENCTBUS
pacTBOpPOB COMEN allOMWHUS CO LIENOYbtD. onydeHne >KECTKOW BOAbl M YCTpaHeHMe eé
YKECTKOCTMW.

JlabopaTopHble  OnbITbl.  [MofydyeHMe  HEpacTBOPMMOro  rmapokcuga w  ero
B3aMMOJENCTBME C KUCNOTOW. KccrnefoBaHWe KOHLEHTPUPOBAHHbLIX PacTBOPOB COJISHON U
YKCYCHOW KUCNOT Kare/lbHbIM MeTO4OM Mpu ux pasbasneHny Bogoi. MonyyeHve ampoTepHOro
rMAPOKCMAA U U3yveHne ero cBOMCTB. MpoBefeHMe KaueCTBEHHbIX peakuMil Mo onpeLenieHuno
cocTaBa Co/u.

MpakTnyeckaa paboTa. PelleHre aKCcrnepMMeHTaNIbHbIX 3a84a4y Mo Teme «Bewectsa 1 nx
CBOMCTBa».

Tema 4. XnmMuns 1 coBpeMeHHoe 06LecTBo (3 yaca)

MNpon3BOACTBO amMMuaka W MeTaHona. [MOHATME O XUMWUYECKON TeXHOMOrUW.
XMMUYeCKMe peakuMn B NPOW3BOACTBE aMMmmaka u MeTaHona. Obllad KnaccuprkaumoHHas
XapaKTepUCTMKa peakLMii CMHTe3a B MPOM3BOACTBE 3TWUX MPOAYKTOB. HayuHble MpUHLMMBI,
nexXavlue B OCHOBe NPOM3BOACTBa aMMMaKa U MeTaHos1a. CpaBHeEHWe 3TUX NPOV3BOACTB.

XumMunyeckass rpamMoTHOCTb KaK KOMMOHEHT 06Leii Ky/bTypbl  4esloBeKa.
MapKu1poBKa YNakoBOYHbIX MaTepuasioB, 3/EKTPOHUKN U ObITOBOW TEXHUKWU, 3KOMOMMUYHOIO
TOBapa, NMPOAYKTOB NUTAHUSA, STUKETOK MO YXOAY 3a OL4EX0M.

JemoHcTpauun. Mogens NPOMBbILLIEHHOW YCTaHOBKM MOJyYeHUSi CEPHOW KUC/OTbI.
Mogenb KONIOHHbI CMHTE3a aMmuaka. BuaeodparMeHTbl 1 cnaifbl O CTENEHN 3KONOrMUYeCKOW
4nCTOThI TOBapA.

JlabopaTopHble onbITbl. V3ydyeHne MapKMpPOBOK PasMyHbIX BULOB MPOMBILLIEHHBIX U
MPOAOBO/bCTBEHHBIX TOBAPOB.

TemaTnyeckoe niaHUpoBaHme
10 knacc

Ne Tema KonnyectBo
n/n yacos

Tema 1. Teopusi CTPOEHUS OpraHNYecKnx coeanHeHnii A. M. byTneposa. MNpegmeT
OpraHM4ecKom Xmmmm

1. | MNMpeameT opraHMYecKon XMmmm 1

2. | BxogHaa guarHoctuyeckasi pabota 1

3. | OCHOBHbIE MON0XeHNa TeopUU XUMUYECKOro cTpoeHusa A. M. bytneposa 1
Tema 2. ¥Yrnesogopoabl U UX NPUPOLHbIE UCTOUHUKN

4. | AnKaHbl 1

5. | A/IKaHbl 1




6. | AnKaHbl 1
7. | ANKaHbl 1
8. | AnkaaneHsbl. Kaydykn 1
9. | ANIK/HBI 1
10. | ApeHbl 1
11. | MNpWpOoAHbIA 1 NONYTHbIN rasbl 1
12. | HethTb 1 crnocobbl € nepepaboTku 1
13. | KameHHbIli yronb v ero nepepaboTtka 1
14. | O6006LLeHNe N cucTeMaTm3aumsa 3HaHWI Mo TeMe «YTIeBOA0POAbI U UX 1
NPUPOLHbIE UCTOYHUKM»
15. | KoHTponbHasa paboTta Ne 1 «Teopus CTPOEHUS OPraHNYecKnX 1
coeimHeHnin A.M. byTnepoBa. Y rnesBoLopoabl»
Tema 3. Knucnopog v asotcofepxatlye opraHn4yecKue coeHeHun
16. | OgHOaTOMHbIE CNNPTHI 1
17. | OgHoaTOMHbIEe CINPTLI 1
18. | MHoroaTomHble CUpPTLI 1
19. | ®eHon 1
20. | Anbpernibl N KETOHbI 1
21. | KapboHoBble KUCOThI 1
22. | CnoxHble agompbl. XKupbl 1
23. | Yrnesofbl 1
24. | AMUHbI. 1
25. | AMVHOKXCNOTHI 1
26. | benku 1
27. | MNpaktnyeckas pabota Nel «aeHTUnKaums opraHMYecKnx 1
COeINHEHNN»
28. | O606LeHMe N cucTeMaTm3aumMsa 3HaHUA 0 KMCNOPOL- U a30TCOAepXKaLLmX 1
OpraHMyecKnx coeiMHeHW
29. | KoHTponbHasa pa6oTta Ne2 no Teme «Kuncnopoa- 1 a3otcogepxatime 1
opraHuM4yecKue BelLlecTBa»
Tema 4. OpraHnyeckas XmuMmns 1 06LLecTBO
30. | buotexHonorus 1
31. | NMonnmepbl. CUHTETUYECKIME MONNMEPDI 1
32. | MNpaktnyeckas paboTta Ne2 «Pacro3HaBaHWe N1acTMace Y BOJIOKOH» 1
33. | lNpomexkyTo4yHasa aTtTectaymsa 1
34. | NoBTopeHne 1 0606LLeHNE Kypca. [NogBefieHne NTOroB y4ebHOro roga. 1
11 knacc
Ne Tema KonnyecTtBo
n/n 4yacoB
Tema 1. CTpoeHMe BeLLEeCTB
1. | OCHOBHbIe CBEAEeHNA 0 CTPOEHUM aToMa 1
2. | BxogHaa gnarHoctuyeckas KOHTpo/ibHas paboTa 1
3. | MNepuognyeckasa cuctema XMMNYECKUX 3/1IEMEHTOB 1
A. V. MeHpeneesa B CBETE Y4eHNA O CTPOEHUN aToMa
4. | CpaBHeHue Nepnoanyeckoro 3akoHa u Teopun XMMMYECKOro CTPOeHNS 1
Ha (mnocothckor 0CHOBE
5. | VloHHaa xummnyeckas cBa3b U MOHHbIE KPUCTIINYECKNE PELLETKN 1
6. | KoBasleHTHad XuMMuYeckasd CBA3b. ATOMHble U MOJMEKYNAPHbIE 1

KpUCTaI/IMYECKME PELLETKM




7. | MeTannuyeckas XMMuyeckas CBs3b 1

8. | BogopoaHaa XxMMnyeckas CBA3b 1

9. | Monnmepsl 1

10. | AncnepcHble cUCTeMbl 1

Tema 2. XMn4yeckue peakunm

11. | Knaccudmkayms XMMMYeCKuX peakLmii 1

12. | Knaccugmkayms XMMMYecKuX peakumm 1

13. | CKOpOCTb XMMUYECKMX peaKLuii 1

14. | O6paTMMOCTb XMMUYECKNX peakLmil. XMMMUYECKOe paBHOBECKE U 1
CMocobbl ero CMeLLeHmns

15. | I'mgponus 1

16. | I'mgponus 1

17. | OKncnuTenbHO-BOCCTaHOBUTE/IbHbIE peakLm 1

18. | SneKTponns pacnsiaBoB M PacTBOPOB. NpaKTMYeCcKoe NPUMEHEHWE 1
3M1eKTpONn3a

19. | SneKTponns pacnsiaBoB M PacTBOPOB. [paKTMYeCKoe NPUMEHEHWE 1
3M1EKTpONn3a

20. | MNpaktnyeckas pabota Ne 1. PelleHune aKcrnepyMeHTa/IbHbIX 3a4a4 no 1
Teme «XrMUYecKas peakumsa»

21. | MNMoBTopeHue 1 0606LeHMe No TeMe «CTpoeHUe BeLecTBa. XUMMUYecKas 1
peakuus»

22. | KoHTponbHas pa6ota Ne 1 «CTpoeHue BelecTBa. XMMUYECKas peakumns» 1

Tema 3. BewectBa 1 1x cBoiicTea (9 4acos)

23. | MeTannbl 1

24. | HemeTtannbl. bnaropofHbie rasbi 1

25. | Kncnotbl HeopraHn4yeckmne 1 opraHuyeckme 1

26. | OcHOBaHMA HeopraHMyeckune N opraHNYecKme 1

27. | AM(hoTepHble COeiMHEHNA HEOPraHMYeCKMe 1 OpraHnyecKme 1

28. | Conu 1

29. | MNpaktnyeckas pabota Ne 2. PeLleHune aKCrnepyMeHTa/IbHbIX 3a4a4 no 1
Teme «BelecTsa 1 X CBOMNCTBa»

30. | MoBTOpeHue 1 0606LLeHME TEMbI «BeLLecTBa 1 X CBOMCTBax» 1

31. | KoHTponbHas paboTa Ne 2 «BeLuecTBa 1 UX CBOMCTBa» 1

Tema 4. XmMus 1 coBpeMeHHoe 0611ecTBo (3 yaca)

32. | Xrmnyeckasa TexHonoruns 1

33. | Xumunyeckas rpaMOTHOCTb Kak KOMMOHEHT 06LLeld KyNbTypbl Ye/I0BEKa 1

34. | NoBTopeHne 1 0606LLeHNE Kypca. [NogBefeHne NTOroB y4ebHOro roga. 1
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