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I. IToacHuTEeNBHAS 3alMCKa

Pabouas nmporpamma 1o xumumu miist 10-11 kmacca cocraBiieHa B COOTBETCTBUM C:

— TpeboBaHMSIMM  (elepasibHOTO TOCYJapCTBEHHOTO 0Opa3oBaTeIbHOrO  CTaHAapTa
cpenHero obiiero oopasosanus (PI'OC COO);

— TpebOBaHMSIMM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM 0OOpa30BaTeSbHOM ITPOTPaMMbI
(IMYHOCTHBIM, METANPeIMETHBIM, ITPEIMETHBIM);

— OCHOBHBIMM TOIXOAAMM K pasBUTUIO U (DOpPMMUPOBAHMIO YHMBEPCATbHBIX YUE€OHBIX
IEeVICTBUIA [IJIs1 cpefqHero obliero o6pa3oBaHus;

— aBTopckom mporpammon «Xwumwusi. [IpumepHbie paboume mporpammbl. I[IpemmeTHas
muanst  yue6HmkoB O.C.I'abpuensna, C.A. CmagkoBa 10-11 kmaccer» O.C.I'abpuesnsiH,
C.A.Cnagkos, usmarenbcTtBo «IIpocBerienne», 2020 r;

— OCHOBHOJ 00pa3oBaTeIbHOM MPOrpaMMoii cpemHero obuiero ob6pasoBanus MKOY
«boponunackas COLL»;

— yuebHsiM mwiaHom OOIT COO MKOY «bopoautckass COLL».

Pabouast mporpamma paspaboTaHa Ha OCHOBE aBTOPCKOM MPOrpaMMbl « XUMMSL.
[Tpumepuble paboume mporpammbl. [IpemmerHas JsmHUST yuyebHukoB O.C.I'abpuensHa,
N.T".OctpoymoBa, C.A. Cnagkosa 10-11 knaccei» O.C.I'a6puensn, C.A.Cnaakos, U31aTesIbCTBO
«IIpocBemienne», 2020 r

B nporpamme oTpaskeHbl OCHOBHBIE MI€M ¥ TEMbI 0OpPa30BaTEILHOIO CTaHAAPTa IO XUMUM.

[Tporpamma nmpenmera «Xumus. 10-11» paccunrana Ha 2 roma. OOliiee KOJMUECTBO YaCOB
cocraJsieT 136 4acoB €O CJIeIYIOIIMM paclipeesieHnem 1o kinaccam: 10-i1 kimacc — 68 vacos, 11-
1 Ki1acc — 68 yacos.

IIporpamma coorBercTBYyeT yuebHMKaM «Xumus» miast 10,11 xmaccoB o6pasoBaTe/TbHBIX
yupexxneaui, O.C.I'abpuensn, U.I'.Octpoymos, C.A.CnagkoB: Mocksa, ITpocserienne, 2020r.,
KOTOpbIe BXOIAT B (elepajbHblii IepeueHb YyUueOHMKOB, PEKOMEHIOBaHHbIX MMHMUCTEPCTBOM
npocseitienust Poccuiickoin @emepaiiviu K UCHOIb30BaHUIO B 0O0Pa30BaTeIbHOM IIpoLiecce.

OcCHOBHBI€ 1Ie/IN ¥ 3aJa4UM

Nsyuenne xuvum B 10-11 Kjaccax BHOCUT 3HAUUTEJIbHbBIM BKJIAMA B JOCTVDKEHME TJIABHBIX
11eJ1eli OCHOBHOTO 0O6pa30BaHMsl, CIIOCOOCTBYSI:

- TOHMMAaHMIO 3HAUMMOCTM XMMMUYECKMX 3HaHMI IJI KasKIOro WieHa COLMyMa; yMeHue
OLIEHMBAThb pas3jauMuHble (akTbl ¥ IBJIEHMUS, CBSI3aHHbIE C XUMMMUYECKMMM OOBEKTaMU U
mpoleccamMy, Ha OCHOBE OOBEKTMBHBIX KPUTEPUEB U OIPENeJIEHHOM CUCTEMbI I[€HHOCTE,
dbopmympoBaTh 1 060CHOBBIBATh COOCTBEHHOE MHEHIE;

- TOHMMAaHMIO POJIM XUMUM B COBPEMEHHO}M eCTeCTBEHHO-HAay4YHOM KapTUHEe Mupa Mu
MCIIOJIb30BaHME XMMMYECKMX 3HAHUI IJI51 OOBSICHEHUST OOBEKTOB UM IPOILIECCOB OKPYsKAroIen
IeCTBUTEJIbHOCTU — MPUPOIHON, COLUATBHOM, KYJIbTYPHOM, TEXHUUYECKONM CpPeIbl;

- (opMupOBaHMIO Yy CTapIIEKJIACCHUKOB TPU WM3YUYEHUM XUMWUM OIbITA ITO3HAHUS U
CaMOITO3HaHMsI C TIOMOIIbIO KJIIOUEBbIX KOMIIETEHTHOCTEN (KJIOUEeBbIX HABBIKOB), KOTOpbIE
MMEIOT YHUBEpCAJIbHOE 3HaUeHMe [JIsS pa3IMYHbIX BUAOB AESITeIbHOCTY, — IIOMCKa, aHa/In3a U
06paboTKM MH(POPMALMM, U3TOTOBJEHUS MH(POPMAUMOHHOIO MPOAYKTA M €ro Ipe3eHTaluMu,
TIPUHSITUST PellleHni, KOMMYHMKAaTUBHBIX HABBIKOB, G€30MacHOTO OOpallleHusI C BEIeCTBaAMMU U
MaTepuasiaMi B ITOBCETHEBHOM XMU3HU U ITPODECCHOHATBHOM eI TeIbHOCTH.

I1. IInanupyembie pe3yabTaThI

O6yueHne XumMuM B CpelHel IIKOJe Ha 6a30BOM YpOBHE IO AaHHOMY KYypCYy CIIOCOOCTBYET
OOCTVDKEHUIO 0OYYaIoIMMUCS CEAYIOIIMX JIUYHOCINMHBIX Pe3ybmamoa:

1) uyBCTBO TOPAOCTM 3a POCCHMICKYIO XUMMUYECKYIO HayKy ¥ OCO3HaHME POCCUICKOM
I'PKIAHCKOM UOEHTUYHOCTM — B IIEHHOCTHO-OPMEHTALMIOHHOM cdepe;

2) 0co3HaHMe HeoOXOAMMOCTM CBOe) IO3HABATe/bHOW [eSTeIbHOCTM M YMeHMe YIIPaBJISTh
€10, TOTOBHOCTb ¥ CIIOCOOHOCTb K CaMOOOPa30BaHMIO Ha MPOTSKEHUM BCEM JKU3HU; TTOHMMaHMe



BOXKHOCTM HENpPepbIBHOTO 00pa3oBaHMsl Kak (akTopa YCHeNHOoM MpodecCHOHaIbHON U
0011IeCTBEHHO JesITeJIbHOCTY — B MO3HABATEJIbHOM (KOTHUTUBHOM, MHTEJIJIEKTYaIbHOM) cdepe;
3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JaJIbHeMIe 0O6pa3oBaTeIbHOM TPaeKTopuu min chepbl
npodecCUOHAILHOM AeSITeTbHOCTY — B TPYAOBOI cdepe;

4) HenpusITHE BPeOHbIX MIPUBbIYEK (KYPEHMSI, YIIOTPeOJIeHNS aJIKOTOJISI M HAPKOTUKOB) Ha OCHOBE
3HaHUM O TOKCMUYECKOM ¥ HapKOTMYECKOM JIe/ICTBUM BellleCTB — B cdepe 3M0poBbecHepeskeHms
1 6e30macHOro 06pasa sKU3HN.

MemanpedmemHusimu pe3yavbimamamu OCBOEHMSI BBITYCKHUKAMM CpeIHEN IIIKOJIbI Kypca XUMUN
SIBJISTFOTCSI:

1) ucronb3oBaHME YMEHWUI M HABBIKOB Pa3IMUHBIX BUIOB IO3HABATEIbHON AESITETBbHOCTH,
MpMMeHeHVe OCHOBHBIX METOHOB MO3HaHMS (CUCTeMHOMH(OPMAIMOHHbIN aHaIN3, HAab/IIoeHe,
uU3MepeHne, MpOoBeleHNe 3KCIEePUMEHTa, MOAEJIMPOBaHME, MCCIeN0BaTeNbCKasT AeSITeTbHOCTD)
IJIST U3YYEeHMST Pas3/IMUYHbIX CTOPOH OKPY3KAIOIIEN AeMCTBUTETbHOCTH;

2) BJIafieHMe OCHOBHBIMM MHTEJIJIEKTYaIbHBIMU OriepauusiMu (hopMyJIMpOBKa IUITOTE3, aHAIU3 U
CUHTE3, CpaBHEHME ¥ CUCTeMaTu3alus, 0000IIeHe ¥ KOHKPeTH3alysl, BbISIBJIEHME TTPUUYMHHO-
CJIe[ICTBEHHBIX CBSI3€M U MIOMCK aHAJIOTOB);

3) rno3HaHMe 06BEKTOB OKPYIKAIOIIEr0 MMpa OT OOIero yepe3 0oCOOeHHOE K eIMHUYHOMY;

4) yMeHMe BbIABUTATDb UAEN U ONPENENSITh CPeCTBA, HEOOXOAMMbIE IJIs1 X pean3alini;

5) ymeHue ompenenaTh LM U 3afaun AesITeIbHOCTM, BbIOMPATh CPeCTBa peaans3alnn Heau u
MIPUMEHSTb UX Ha MPAKTUKE;

6) WCIIOJb30BaHME PA3IMYHBIX VCTOYHMKOB JJISI TIOJYYEHUSI XMMMUYECKOM WHbOopMaLmm,
MMOHMMAaHMe 3aBUCUMOCTM ConepskaHust ¥ (opMbl TpeAcTaBiaeHUsT MHGOPMAIUY OT LieJien
KOMMYHMKAIIMA U afipecara;

7) yMeHMe TIPOOYKTMBHO OOIIATbCS ¥ B3aMMOMENCTBOBaTbH B IPOIECCE COBMECTHOM
IeaTeJbHOCTY, YUYMUTBIBaTb MO3ULIIMM [OPYIUMX YYAaCTHUKOB JeATEeJbHOCTH, 3(PDEKTUBHO
pasperaTb KOHQIVKTHI;

8) TrOTOBHOCTb ¥ CIOCOOHOCTb K CaMOCTOSTEJbHOM WH(OPMAIMOHHONO3HABATETbHOM
IesITeJTbHOCTY, BKJIIOUYasi YMEeHMe OPUEHTMPOBATbCS B Pa3/IMUHBIX MCTOYHMKAX MHGOpMALVMA,
KPUTUYECKM OLIEHMBATh ¥ WHTEPIIPETUPOBATh MHOOPMALMIO, IOJYYaeMYIO0 M3 Pa3IUUHbIX
MCTOYHUKOB;

9) yMeHmMe MCIOIb30BaThb CPeACTBA MH(POPMAIMOHHBIX ¥ KOMMYHMKALMOHHBIX TEXHOJIOTUIA

(mamee — UKT) B pellleHMM KOTHUTUBHBIX, KOMMYHMKATUBHBIX M OPraHM3alMOHHBIX 3a7ay C
COOII0IeHEM TpeboBaHMt SPrOHOMMUKH, TeXHUKU 6e30MacHOCTH, TUTUEHBI,
pecypcocbepeskeHus, MPaBOBbIX U TUYECKMUX HOPM, HOpM MH(POPMAIIMOHHOM 6€301MacHOCTH;

10) BnameHue S3bIKOBBIMM CpeICTBaMM, B TOM UMCJIEe U SI3bIKOM XUMMM, — YyMeHMe SICHO,
JIOTMYHO ¥ TOYHO M3jI1araTh CBOKO TOUKY 3PEHMs], MCIIOIb30BaTh aJleKBAaTHbIE SI3bIKOBbIE CPE/ICTBA,
B TOM UMCJIe ¥ CUMBOJIbHbBIE (XMMUYECKNE 3HAKM, QOPMYJIbI U YpaBHEHNS).

Ilpedmemusimu pesynsmamamu usyueHus Xumuu Ha 6a3060M ypoeéHe HA cmyneHU cpedHezo
o0uiezo 06paszoeaHus A6a10MCA caedyloujue pe3yibmamet:

I B no3nasamenwHoli cdepe:

1) 3HaHme (TMOHMMaHME) TEPMMHOB, OCHOBHBIX 3aKOHOB M BasKHEMIIMX TEOPUI Kypca
OPraHMYeCcKOi ¥ OBIIEN XUMMUH;

2) yMeHMe HaOMIOATh, OMUCHIBATh, (MKCUPOBAThb pe3yJIbTaThl M AejaTb BbIBOIAbI Ha
OCHOBE JIEMOHCTPAIIMOHHBIX ¥ CaMOCTOSITEJIbHO MPOBENEHHBIX SKCIIEPUMEHTOB, UCIIOIb3YS AJIS
3TOTO POAHON (PYCCKUI MUJTV MHOW) S3BbIK U SI3bIK XUMUM;

3) yMmeHMe KIacCUMPUUMPOBATH XUMMUYECKME  3JIEMEHTbI, TIPOCTble  BellleCTBa,
HeOopraHMJyecKye M OpraHnvecKme COeIMHEHMs, XUMIYECKIEe ITPOIIEeCChI;

4) ymeHMe XapaKTepu3oBaTb OOIIMe CBOJVCTBA, IMOJyYeHUEe U TpUMeHeHUe M3yYeHHBIX
KJIACCOB HEOPTaHMYECKMX Y OPTaHMYECKMX BEIIECTB U MX BAXKHENIINX MPeICTaBUTeIel;

5) ymeHue oOmnmmchIBaTh KOHKPETHbIE XMMMUYECKME Peakiuy, YCJAOBUS UX MPOBEIEHMs U
yIIpaBJIeHNUST XMMUYECKMMH TTPOIIeCCaMu;




6) yMeHMe CaMOCTOSITEJIbHO TIPOBOAMUTb XUMMUYECKUIM SKCIIEPUMEHT U HaOJIIOAaTh
IEeMOHCTPALVIOHHBIN 3KCIIEPUMEHT, GUKCUPOBATh Pe3yJIbTAThl U JeJIaTh BbIBOIbI U 3aKIIOUEHUS
10 pe3yJbTaram;

7) yMeHMe TTPOrHO3MPOBaTh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO aHAJIOTUM CO CBOMCTBAMM
M3yYEeHHBIX Ha OCHOBE 3HAHUST XMMUYECKMX 3aKOHOMEPHOCTE;

8) ymeHue ompenessiTb MCTOUHMKY XMMMUUYECKOV MHGOPMAaIyy, MoJydaTh €€, TPOBOIUTH
aHaJIN3, M3TOTaBJIMBATh MHGOPMAIIMOHHBIN MPOAYKT U MPECTaBIISITh €ro;

9) ymeHMe TOJIb30BaThCSI OOSI3aTEIbHBIMM CITPABOUYHBIMM MaTepyuasiaMu (MepuoauuecKomn
cucTeMoyi xummueckux oyementoB [JI. WM. MeHpgeneeBa, Tabauieli pacTBOPUMMOCTMH,
3JIEKTPOXMMMUUECKUM PSIIOM HAMPSIKEHMI META/UIOB, DPSIIOM 3JIEKTPOOTPUIIATEIbHOCTM) [IJIST
XapaKTepPUCTUKM CTPOEHMSI, COCTaBa ¥ CBOMCTB aTOMOB XMMMWYECKMX 3jeMeHToB [—IV
MepMoIOB ¥ 06pa30BaHHBIX MMM MTPOCTHIX U CJIOKHBIX BEIIIECTB;

10) ymeHme ycCTaHaBIMBAaTh 3aBUCUMOCTb CBOWMCTB M TIpMMEHEHMUS BasKHEMIIMX
OpraHMYeCKMX COEOVMHEHMII OT MX XMMMUUYECKOTO CTPOEHMs, B TOM UMcCJie U OOYCIOBJIEHHBIX
XapaKTepOM 3TOTO CTpoeHMUs (TIpeeTbHbIM WM HENTPeAEeTbHbIM) U HaMuneM (QyHKIVMOHATbHbBIX
TpYyII;

11) ymenme MmogenmpoBaTh MOJIEKYJIbl HEOPTaHMUYECKUX Y OPTraHMUECKUX BeIleCTB;

12) moHmMmaHMe XMMMUECKOM KapTMHBI MMpa KaK HEOTHEMJIEMOM YaCTM IeJIOCTHO
Hay4HOM KapTMHBI MUpa.

I. B yennocmno-opuenmauuonHoli cgpepe: GopMupoBaHe COOCTBEHHONM MO3ULIANA TP
OIleHKe T[IOCJIEACTBUIM [IJIT OKPY)KAIOIIel Ccpenbl OesATeJIbHOCTY YejlOBeKa, CBSI3aHHOM C
MIPOV3BOACTBOM U MepepaboTKON XMMUUECKNUX MPOTYKTOB.

III. B mpydoeoii cpepe: npoBeneHne XUMUUYECKOIO IKCIIEPUMEHTAa, pasBUTHE HABBIKOB
y4eOHOM, IPOEKTHO-UCC/IeNOBATEIbCKOM ¥ TBOPYECKOV [AESITeJbHOCTM TIPU BbIOJHEHUU
VHIUBUIYAJTbHOTO MTPOEKTA 0 XUMUM.

IV. B c¢epe 300poeozo ob6pasza »cusHu: cOOTIOIEeHME TTPaBMJI 6e30I1acHOro obpalleHns C
BellleCTBaMM, MaTepuajaMy; OKasaHye MepBOM MMOMOIIM IPY OTPaBJIEHUSIX, OXKOrax M TpaBMax,
MOJIYyUYEHHBIX B pe3y/ibTaTe HapyIIeHWs TpaBWI TeXHUKM Oe30MacHOCTH Tpu pabore ¢
BellleCTBaMM ¥ JIaOOpaTOPHBIM 0O0PYIOBaHMEM.

[Tnanupyemble TpeaMeTHbIE Pe3yJIbTaTbl M3YUEHUs] YUeOHOTrO MpeaMeTa <«XUMUSI»
chopMyIMpoBaHbl Ha BECh YPOBEHb CpPeIHEro 06IIero o6pa3oBaHms.

[Tnanupyemblie pe3ysabTaTbl, XapaKTepPU3YIOIIME CUCTEMY YYEOHBIX [ECTBUII B
OTHOIILIEHM OTIOPHOTO Y4eOHOTro MaTtepuasia, pasMelleHbl B pyOpuKke « YueHMK HayuuTcs». OHu
MOKAa3bIBAIOT, KaKO} YpOBEHb OCBOEHMS OIMOPHOrO Y4eOHOro Marepuasa OXUAAeTCS OT
BBIITYCKHMKA M  TIOJIHOCTHIO  COOTBETCTBYIOT  TpeOOBaHMSIM  IPUMEPHOM  OCHOBHOM
006pa3oBaTeIbHOM MPOrpaMMbl. DTU Pe3yJIbTaThl MOTEHIMAIBHO NOCTUTAeMbl OOJIBIIVMHCTBOM
YYaIyxcsl ¥ BBIHOCSITCS HA UTOTOBYIO OIEHKY KakK 3afjaHust 6a30BOro ypPOBHS (MCIIOJHUTETbCKAST
KOMIIETEHTHOCTb) W/IM 3aJaHus TIOBBIIIEHHOTO YPOBHS (30HA OJIMsKAMIIIero pasBUTHS).
[TnaHuMpyemMbie pe3ysbTaTbhl, XapaKTepPU3YIOIMe CUCTEMY Y4eOHbIX AEMCTBUM B OTHOIIEHUU
3HAHMIA, YMEHUI, HaBBIKOB, PAaCIIMUPSIONINX U YTIYOISIOMMX OMOPHYIO CUCTEMY, pa3sMelleHbl B
pyopuke «YYeHUK TMOJYYUT BO3MOKHOCTb HAYUUTHCSI». OTU Pe3YyJabTaThbl JOCTUTAIOTCS
OTAOEeJIbHBIMM MOTUBUPOBAHHBIMU U CHOCO6HbIMI/I YUYallIMMMCsI, OHU He OTpa6aTbIBaIOTC9[ CcO
BCEMU I'PYIIIaMM yYaluxcsl B TIOBCEIHEBHOM MPAKTUKE.

BoinycKHUK Ha 62a30BOM YpPOBHE HAYUMTCSI:

— IOHMMAaTh XMMMUUYECKYIO KapTUMHY MMpa KaK COCTaBHYIO YaCTb II€JIOCTHOV HAyYHOV KapTUHBI
MMpa; — PacKpbIBaTh POJIb XUMUU Y XMMUYECKOTO ITPOU3BOJICTBA KaK ITPOU3BOAUTEIHBHON CUJTbI
COBPEMEHHOTO OOIIIeCTBa;

— (opmynupoBaTh 3HaUEHME XUMUYU U €€ JOCTUKEHNI B TIOBCEIHEBHOM KM3HM UeJIOBEKa;

— YCTaHaB/IMBATh B3aMMOCBSI3Y MEXIY XUMMEN U APYTYMU eCTECTBEHHbIMU HAayKaM;



— dopmMy/MpoBaTh OCHOBHbBIE ITOJIOKEHUSI TEOPUM XUMMUUECKOTO CTPOEHMSI OPraHMYecKuX
CoeIVIHEHMI ¥ VJUTIOCTPMPOBATDh UX MIPUMepPaMy M3 OPraHMUYeCKO ¥ HeOPraHM4YeCKOM XUMUM;

— apryMeHTHPOBaTb YHUBEPCAJIbHBIM XapaKTep XMMUUYECKUX IOHSITUI, 3aKOHOB U TEOPU IJIst
OpraHNYecKOoy 1 HeOPraHMUeCKO XUMUN;

— dopmynmpoBaTh nepuoandeckuii 3akoH JI. . MeHgeneeBa 1 3aKOHOMEPHOCTY M3MEHEHMIT B
CTPOEHMM U CBOMCTBAX XMMMYECKMUX 3JIEMEHTOB ¥ OOpa3sOBaHHBIX MMM BeIECTB Ha OCHOBE
MepUOAMNYECKOM CUCTEMbI KaK rpadnieckoro OTOOpaskeHus ePUOINIECKOrO 3aKOHa;

— XapaKTepu3oBaThb S- M P-3JI€MEHTbhI, a TaKKe JKeJe30 MO UX IOJIOXKEHUIO B MepUOINYeCKON
cucreme [I. 1. MenperneeBa;

—  KJIaccupUUMPOBATh XUMMUUECKME CBSI3M M KPUCTAUIMYECKME PEeIIETKM, OObSICHSTD
MeXaHu3Mbl UX O0Opa3oBaHMSI ¥ [IOKa3blBaThb €OMHYIO TMPUPOAY XUMMUUECKUX CBSI3eN
(KOBaJIGHTHOM, MIOHHOM, METaJUIMYEeCKOM, BOJOPOTHO );

— OOBSICHITH TIPUUMHBI MHOTOOOpasusl BEILeCTB, VCIIOIb3Ysl SIBJIEHUSI M30MepuM, TOMOJIOTUMA,
aJUIOTPOITNN;

— KJIaccudUIMpPoOBaTh XMMMUYECKME Peaklyy B HEOPraHMUYECKOVW M OPraHMYEeCKOW XUMMUU TIO
pasIMUYHBIM OCHOBAHMSIM ¥ YCTaHABIMBATh CIIELU(GUKY TUIIOB peakluil OT OOIlIero uepes
0COOeHHOe K eqVHUYHOMY;

— XapaKTepu3oBaTh I'MAPOJIM3 KaK CIielUIHbI OOMEHHbIN IPOLIECC ¥ PaCKpbIBaTh €ro poJib B
SKMBOJ ¥ HESKMBOJ MIPUPOJIE;

—  XapakTepusoBaTh 3JIEKTPOJIM3 KaK CHeluUUHbI OKUCIUTETbHOBOCCTAHOBUTEIbHbIN
TIPOIIECC U OTpeNessiTh ero MPaKTUYeCcKoe 3HaUeHNE;

— XapakTepyus3oBaThb KOPPO3UIO META/IJIOB KaK OKMCIUTEIbHO-BOCCTAHOBUTE/IbHBINA MPOIECC U
rpeJjiaraTb CIIOCOOBI 3aIIUTHI OT HEE;

— KJIaccuuIMpoBaTh HEOPraHMYECKe M OpraHMYeCcKye BelleCcTBa;

— XapaKTepu3oBaTb OOIIMe XMMUYECKMe CBOVCTBA BAKHEMIIMX KJIACCOB HEOPTaHUYECKUX U
OpraHMYeCcKuX COeOVMHEeHMN B IVIaHe OT OOIIEro uepe3 0COOeHHOe K eIVHUYHOMY);

— JCIIO/Tb30BaTh 3HAKOBYIOD CUCTEMY XMMMYECKOTO SI3bIKa [JII OTOOpa’keHMsI COCTaBa
(xummueckue hoOpMyJIbl) ¥ CBOMCTB (XMMMUUECKME YPAaBHEHMST) BEIlIeCTB;

— JCIIOJIb30BaThb TpaBMIa M HOPMbI MEXIYHAPOOHOM HOMEHKJIATYPhl IJISI COCTaBJIEHUS
HasBaHMI BellecTB 10 (QopMyjaaM 1, HAOOOPOT, [JiT COCTABJEHMS MOJIEKY/ISIPHBIX WU
CTPYKTYPHBIX GOPMYJT COEAMHEHNN 10 UX Ha3BaHUSIM;

— 3HAThb TPUBMAJIbHbIE HAa3BaHMUSI BaKHENIINMX B OBITOBOM OTHOIIEHMM HEOPraHMUeCKUX WU
OPTraHNYEeCKNX BEIIECTB;

— XapaKTepu3oBaTh CBOJCTBa, IIOJIyUYeHME U IIpMMEHEeHMe Ba’KHeMIIMX IIpeacTaBuUTe e
KJIACCOB OPTaHMYECKUX COeAVHEHM (aJIKaHOB, aJIKEHOB, aJIKMHOB, aJIKaAMeHOB, apOMaTUUECKIX
YIJIEBOAOPOOOB, CIMPTOB, (EHOJIOB, aJbAETUAO0B, IMpeae/bHbIX OJHOOCHOBHBIX KapOOHOBBIX
KVCJIOT, CJIOXKHBIX 3(MPOB U JKMUPOB, YTJIEBOIOB, aMIMHOB, aMUHOKMCJIOT);

— YCTaHaBJAMBATh 3aBUCUMOCTb 3KOHOMMKMU CTpaHbl OT AOObIUM, TPAHCIOPTUPOBKU WU
repepaboTKM YTA€BOAOPOIHOTO ChIpbs (HEMTM U MPUPOITHOTO rasa);

— 9KCIepUMEHTATbHO TMOATBEPXKIATh COCTAB U CBOWCTBA BaKHEMIIINX TIPeNCTaBUTeJIei
M3YUYEHHBIX KJIACCOB HEOPraHMUYeCKUX U OPraHMYeCKMX BEIeCTB C COOJIIOJEHMEM IpaBUII
TeXHUKM Oe30MacHOCTM TIpu paboTe C XUMMUUECKMMM BellecTBaMu U JIabopaTOPHBIM
060pyIOBaHNEM;

— XapaKTepu3oBaTb CKOPOCTb XMMMYECKOM peakiMu U €€ 3aBUCUMOCTb OT Ppa3IN4HBbIX
(akTopoB;

— XapaKTepu3oBaThb XMMUYECKOe pPaBHOBECHE U €ro CMellleHMe B 3aBUCUMOCTHU OT pPa3INYHbIX
(akTopoB;

— TpPOM3BOAMUTL PACUETHI MO XUMMYECKUMM ¢GOpMyJiaM ¥ ypaBHEHMSIM Ha OCHOBe
KOJIMYECTBEHHbBIX OTHOIIIEHUI MEKIY YYaCTHMKAMMU XMMUUECKUX PeaKIvii;

— co0OI01aTh MpaBWIa 9KOJIOTMUYECKON 6e30MTacHOCTY BO B3aMMOOTHOIIEHMSIX C OKPY>Kalollei
cpemoii mpu obpallleHny C XMMUYECKMMI BellleCTBaMy, MaTepuajaMi U IPOLieCCaMu.
BoInycKHMK Ha 6a30BOM YPOBHE MOJTYYUT BO3MOXKHOCTb HAYUUTHCS:



— JWCIOJIb30BaTh METOAbl HAyYHOTO TIO3HAHMS IIPU BBINOJHEHMM IIPOEKTOB U y4yeOHO-
MCCJIeIOBATENIbCKUX 33124 XMMUUECKOM TEMATUKY;
— TMPOTHO3MPOBATh CTPOEHME M CBOVCTBA HE3HAKOMBIX HEOPraHMYEeCKMX M OPTaHUYECKUX
Bell[eCTB Ha OCHOBE aHAJIOTUU;
— TIPOrHO3MPOBAThb TeUeHMEe XUMUUECKUX IIPOIEeCCOB B 3aBUCUMOCTM OT YCIOBUIA UX
MPOTEeKaHMs U MpeAJiaraTb CIIOCOOBI YIIPaBAeHNST STUMM ITPOLIeCCaMI;
— yCTaHaABAMBAThb B3aMMOCBSI3M XMMMM C TpeAMEeTaMM T'yMaHUTApPHOTO LMK/ (SI3bIKOM,
JIUTEPATypPOi1, MUPOBOM XYIOKE€CTBEHHOM KYJIbTYPOI);
— PpacKpbIBaTh POJIb XMMUUYECKUX 3HAHUN B OyAYILEN MPaKTUIECKON JAesITeIbHOCTH;
—  PpacKpbIiBaTb pPOJb XMMMUYECKMX 3HaHMI B  (QOPMUPOBAHMU  WHAMBUAYATBHOMN
06pa3oBaTeIbHON TPAEKTOPUN;
— TIPOTHO3MPOBAThb CIIOCOOHOCTb HEOPTaHMYECKUX ¥ OPraHUMYeCKUX BEIIECTB IMPOSIBIISITh
OKUCJIUTEbHbIE W/  BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTEleHeM OKMCIEeHUS
3JIEMEHTOB, X 0O6Pa3YIOIIMX;
— apryMeHTMpPOBAaTb €AVHCTBO MMPA BEIIECTB YCTAHOBJIEHMEM T'€HETMUECKON CBSI3U MEXIY
HEOPraHMYECKMMY ¥ OPTaHNYECKUMU BeIeCTBaAMM;
— BJIAJIETh XMMUUECKUM SI3bIKOM [IJIS1 OG0T aIlleHNsT CJIOBAPHOTO 3araca M pa3BUTHSI peun;
— XapaKTepu3OoBaTh CTAHOBJIEHVE HAYyYHOV TEOPUM Ha TPUMeEpe OTKPBbITUSI MEePUOANIECKOTO
3aKOHA ¥ TEOPUM XMMMUYECKOTO CTPOEHMSI OPTaHNYECKMX BEIlleCTB;
— KPUTUYECKM OTHOCUTBCS K TICEBJOHAYUHOM XMMMUECKOV MHGOOpMAIM, MOTyYyaeMoOn U3
pasHbIX MCTOYHMKOB;
— TIOHMMaTh TIJ06ajabHble MPOGJEMbBI, CTOSIINME Iepel YeJIOBEeUueCTBOM (9KOJIOTMYECKUeE,
SHEpreTUUeCcKNe, ChIpbeBbIE), U MpenjaraTb IyTU UX peIlleHus, B TOM YKCJIe ¥ C IOMOIIbIO
XUMUMN.

II1. ConepskaHue yueGHOro Kypca

XM 10 KITACC

IIpeamet opraunueckoy xummuu. Teopust CTPOEHMS OPraHUUECKUX COeTUHEHMI

OpraHnueckye BellleCcTBa: MPUPOIHbIE, MUCKYCCTBEHHbIE U CUHTeTHYecKre. OCO6eHHOCTH
COCTaBa M CTPOEHMSI OPraHMYEeCKMX BellecTB. Burtanmsm u ero kpax.

[Tonsite 06 yrieBomoponax. OCHOBHbIE TOJIOKEHMSI TEOPUM XMMUYECKOTO CTPOEHMS.
BanentHocts. CTpyKkTypHble OpMYJibl — IIOJHbIE M COKpallléHHble. ITpocThie (omuHapHbIE) U
KpaTHble (IBOVHbIE U TPONHBIE) CBs3U. 3oMepnl 1 M3oMepus. BsavMHoe BiIMsIHME aTOMOB B
MOJIEKYJIe.

Hemonctpauym. [InaBnenne, o6yryiMBaHue ¥ TOPeHNe OPraHMUeCKUX BeIleCTB.

Mopenu (11apoctepskHeBble M OOBEMHBIE) MOJIEKYJI OPTaHMUYECKUX COeIMHEHUI PasHbIX
kiaccoB. OmnpenesneHne 31eMEeHTHOTO COCTaBa OPraHNMYeCKMUX COeAVHEHU.

JlabopaTopHbie OnbIThI. MI3roTOB/IeHMEe MO/Ie/iel OpraHMYeCcKX COeaiHeHMIA.

VriaeBogopoabl ¥ MX IPUPOTHBIE UCTOUHUKHA

IlIpedenvHble yzneeodopodsl. Ankanei. ['omosiormueckuin psg u obmias Gopmysa
ankaHoB. CTpyKTypHasi u3omepusi (M3omepusi yriepogHou tenu). Llyknoankanbl. AJKUIbHbBIE
paaukanbl. HomenknaTypa ankaHoB. Dusmueckue M XMMUYECKME CBOVICTBA aJKaHOB: TOpPEHMe,
peakiuyu 3amellieHus: (raJOreHVpPOBaHMe), peakluy MU30MepU3aluy, peaklys pas3IosKeHUs
MeTaHa, peakiys JeruaprpoBaHus STaHa.

Henpedenvusie yzneeo0opodwl. AnkeHwvl. ['oMOJOrMYECKUiA P aJKEHOB. OTUJIEH.
Homenknarypa. CTpyKTypHas ¥  HIPOCTpaHCTBEeHHas  (TeoMeTpuyecKkas)  M30Mepus.
[IpoMbllIJIEHHOE TOJIyUYeHMEe aIKeHOB: KPEeKMHT M OeruapupoBaHue ajkaHoB. JlaboparopHoe
MoJyYeHre STWwieHa — peaknusl JAeruaparanyy 3TaHosa. Peakuuy mpucoenyHeHMs:
rUaparanys, TUOPOraJiIoreHNMpPOBaHMe,  TrajJoreHuMpoBaHMe,  mnojumepusanus.  [IpaBuiio



MapkoBuukoBa. OkucieHue askeHOB. KavecTBeHHble peakiMM Ha  HelpeaesibHbIe
YIJIEBOIOPObI.

Ankaduenst. Kayuyku. Conpspk€éHHble —ajKaaueHbl: OyTrammeH-1,3, M3OIMpeH.
Homenknarypa. Cnocobbl  mosyyeHust — ankagueHoB. Peakumst  JleGemeBa.  Peakiunm
npucoenVHeHus ankaaueHoB. Kaydyku: HaTypanabHbIM, CUHTeTHMYecKue (OyTaaueHOBBIN,
M30MPeHOBbIN). Bynkanusanus kayuyka. Pe3uHa. D60HUT.

Anxkunel. T'omonormueckmii psin. Homenknatrypa u  usomepus. Ilosyuenue u
MpMMeHeHMe alleTu/ieHa. XMMUYEeCKMe CBOMCTBA alleTUJIeHa: TOpeHue, peakyuy MpUCcoOeIMHEeHMsT
—  IuJporajoreHupoBaHMe, rajoreHupoBaHue, ruapataumsi  (peakius  Kyueposa).
Bunmnnaxnopua, nomMBUHUIXIOPUI,.

Apenbl. beH3osn: ero crpoeHmue, HeKOTOpble (u3MUeckue M XUMUYECKNME CBOVCTBA
(ropeHne, peakuyuy 3aMelleHMss — TrajJOreHVpOoBaHMe, HUTPOBAHME), ITOJyUYeHe U IpUMeHEeHMe.
OKCTpaKLMSIL.

ITpupoodnetii 2za3. CocTaB IpUMPOIHOro rasa, ero HaxoxaeHue B npupoge. [IpeumyiiecTsa
MPUPOMHOTO Tra3a Kak TOIUIMBA. XMMMYEcCKas IepepaboTKa IPUMPOMHOrO rasa: KOHBepCHus,
muposu3. CUHTe3-Ta3 U ero UCIoab30BaHue.

Hegmo u cnocobst e€ nepepa6omku. IlonyTHbiii HeTSIHOI ras, ero cocTaB U (ppakiym
(razoBbIN OeH3MH, ITponaH-O0yTaHoBas, cyxou ras). Hedrb, e€ cocraB 1 nmepepaboTka (IleperoHka,
KpekuHr, pudopmuHr). Hedrenpomyktbl. OKTaHOBOE 4MC/IO GEH3MHA.

Kamenmnwiii y2one u ezo nepepa6omrka. VIcKomaeMmblii yroJjib: aHTPAIMT, KaMeHHbI,
6ypbiii. KokcoBanne kameHHoOro yriiss. KokcoBbiMi ras, aMmmayHas BOJa, KaMEHHOYTOJIbHAs
cMosIa, KOKC. ["asudukanys 1 KaTaauTUIeCKoe TMIPUPOBaH/e KaMEHHOT'O YIJIs.

Hemoncmpauuu:

['openne meraHa, 5TaHa, alleTUIEHa.

e OrTHoOIIEeHMe MeTaHa, STWIEeHa, alleTwieHa M OeH307a K pacTBOpaM IepMaHTaHaTa
KaJivs ¥ GPOMHOI BOZE.

o TlosyueHue 3TUIEHA peakLMel OeruapaTalyy 3TaHOJA M aleTUIeHa TUIPOIU30M
Kapb6uIa KaJbliys.

e PaszyiokeHme KayuyyKa IIpM HarpeBaHUM, MCIIbITaHME IIPOAYKTOB pasjIOKeHUs Ha
HeIpeae/bHOCTb.

Konnexkyuu: «Hedtp m HedTempomykTbi», «KamMeHHBII Yroab U MPOIYKThI €ro
nmepepaboTkn», «Kayuykm».

JlabopamopHuwlie onbimel:

o (OO6HapysKeHMe IIPOIYKTOB FOPEHMSI CBEY.

e lccnenmoBaHue CBOMCTB Kay4yKOB.

Kuciopon- u asorcoaepskaliye opraHnyecKue CoeaHeHns

Oodnoamomnele cnupmot. OyHKIMOHAbHAS TMAPOKCUIIbHAS Tpynma. ['oMonornueckmia
psim  TpefeNbHbIX  OJHOATOMHBIX  cIMpTOB. Homenknatypa. M3somepuss  MmoOJIOKeHUS
dyHkIMOHANBbHOM TpyIIbl. BomoponHasi cBsi3b. XMMUUYeCKe CBOVMCTBA CIIUPTOB. AJbIerumHast
rpynmna. Peakums stepuduranyy, ciaoxkHbie 3¢upbl. [IpumeHenme crmprtoB. [leicTBue
METUJIOBOTO U 3TUJIOBOTO CIIMPTOB HAa OPraHU3M uesioBeKa.

MHnozoamommsie cnupmel. DTUIEHTJIMKOJb KaK MPEACTaBUTENb ABYXaTOMHBIX CIIMPTOB
M TJMIEPUH KaK TpeAcTaBUTe/Ib TPEXATOMHbIX CHUMPTOB. KauecTBeHHass peakius Ha
MHOTOAaTOMHBIE CITUPTHI, UX CBOMCTBA, ITOJTyUeHue U mpuMmeHeHne. [Tousitue 06 aHTudpusax.

Denon. CrpoeHne, TMosyyeHue, CBOWCTBA M MpumeHeHue deHosa. KauecTBeHHbIe
peakiyy Ha peHos. B3aumHoe BiMsiHME aTOMOB B MoJieKkyJie dheHoJa.

Anvdezudsl u kemonsl. Dopmanboerug ¥ aueTaIbIerug KaK IIpeaCcTaBUTeN
aJbAETUIOB, COCTaB MX MOJyieKya. DyHKIMOHaIbHAs KapOoHWIbHas rpymma. KauecTBeHHbIe
peakiuu Ha anbaerunabl. CBoNMCTBa, TOJNyuyeHMe U TpuUMeHeHMe dopManabaeruaa u



anerasibaernaa. Peakiyy mnonamMkoHaeHcauuyu s dopmanbaernaa. [loHsiTMe O KeTOHaX Ha
NpUMepe aileToHa.

Kapé6ouoesie xkucaomwi. I'oMosiornueckuii psp, — NpeneabHbIX  OJHOOCHOZBHBIX
KapOOHOBBIX KUCIOT. XMMMUYECKMEe CBOMCTBA KapOOHOBBIX KUC/IOT. [lomyueHne u mpumeHeHMe
MYpPaBbMHOM U YKCYCHOM KUCJIOT.

Cnoscnote 3¢pupsl. Xupst. CriocoObl TONyYEeHNSI M XMMUYECKME CBOMCTBA CJIOSKHBIX
acdupos. Ctpoenne kupoB. KMCIOTHBIN U 1IEJIOYHONM TUApoyn3 KupoB. Mbuta. ['mapupoBanne
SKUPOB.

Yzneeo0wi. MoHocaxapuapbl. ['1i0ko3a Kak anpaerumocnupt. Copout. MoJIOUHOKMCIOE U
cnuproBoe  OposkeHue. DorocuHTe3. Caxapo3a KaK MpeNCTaBUTeNb  JMCaXapuioB.
[Tonmcaxapuabl: Kpaxmall, IeJ/UTF0JI03a.

AmuHel. AMyHOrpyIimna. AMUHBI TIpee/bHble M apoMaTudeckue. AHMIMH. [Tomydenne
aMnHOB. Peakiiust 3uHMHA. XMMUYeCKye CBOMCTBA U ITpUMeHeHe aMIHOB.

AMuHoKuca10mMol. AMMHOKUCIOTBI, COCTaB UX MOJIEKYJ M CBOMCTBA Kak aM(OTEepHBIX
OpPraHMYecKMX COeAVMHeHMI. [JMIMH Kak T[peacTaBUTeIb aMMHOKMUCIOT. IlomyueHne
MOJIUTIETUIOB peakiiuel moJmkoHaeHcauyu. [ToHsiTue o nenTuaHOM CBsA3u. 16

Benku. CtpoeHne MoJieKys OeJIKOB: NMEpPBUYHAS], BTOPMUYHAS M TPETUYHAS] CTPYKTYPHI.
KauectBeHHble peakuuy Ha 6enku. ['maponus u geHarypaius 6eKkoB. buonornveckme byHKIMU
6eJIKOB.

I'enemuueckas cea3v medxcdy kaaccamu HeopzaHuueckux coedunenuil Iloustue o
TeHEeTMYECKOM CBS3M MEXKIY KjaccaMyu YIJIEBOJOPOJOB, KUCJIOPOAYM a30TCOAEpKaIx
coenyHeHmit. WmtocTpauysi reHeTMYecKOM CBSI3M Ha IIpUMMepe OpraHMuUecKuMX COeqMHEeHUN
PasJIMYHBIX KJIACCOB, COAEpsKalllMX ABA aTOMa yIrjaepoa.

demoncmpauuu:

e TlosyueHne anbaeruoB OKMCIEHNEM CIIUPTOB.

e KauecTBeHHas peakiysi HA MHOTOAaTOMHbBIE CITUPTHI.

e 3aBUCUMMOCTb PAaCTBOPUMOCTH (peHosIa B BOZIE OT TeMIlepaTyphbl.

e BsaumopenictBue ¢ O6pomHOM Bomou u xjopuzaom skenesda(lll) kak KauecTBeHHbIe
peakiyy Ha (peHoII.

e Peakiuu cepeGpsiHOrO 3epKajia U CO CBeRemnoyryueHHbIM ruaporeuaom menu(Il) mpu
HarpeBaHUM KaK KauyeCTBEHHbIE PeaKIMy Ha aTbJAEeTU/Ibl.

e (OO6pasubl MypaBbMHOM, YKCYCHOM, HaJbMMTMHOBOM M CTEAPMHOBOM KUCJIOT U UX
pacTBOPMMOCTD B BOJE.

e (CBoJiCTBA TJIIOKO3bl KaK aJbJeruaa M KaK MHOTOATOMHOTO CIIMPTa B peakIusX C
rugpokcugom menau(Il).

o Nnentuduramys kpaxmania.

e KauecTBeHHbIE peaKIyy Ha GEJIKM.

JlabopamopHuwlie onbimeoi:

CpaBHeHMe CKOPOCTU MCITapeHust BOAbI U 3TaHOJIA.

PacTBOpUMOCTD rauiiepmHa B BOAE.

Xummyeckye CBOMCTBA YKCYCHOM KUCJIOTHI.

OrpeneneHne HempeneJIbHOCTY PACTUTEBHOT'O Maca.
Nnentudukanms Kpaxmasaa B HEKOTOPbIX MPOAYKTAX MUTAHMSI.
NsroroBieHne KpaxMaJIbHOTO KJIeicTepa.

UsrorosyieHne Mopenei MOJIEKYJT aMUHOB.

NsroroBieHne Momean MOJIEKYJIbI TJIUIIMHA.

INpakmuueckasa pa6oma. inentuduxaiys opraHMIecKnx COeIMHEHNN.

Oprannyeckast XMMHUSI ¥ 00IIECTBO



Buomexnonozua. [IpeBHeillMe ¥ COBpeMeHHble OMOTEXHOJIOrMKU. BakHeime
HampaB/ieHMsT  OMOTEXHOJOTMM: TeHHast (reHeTuyeckas) WM  KJETOYHas  MHKeHepus.
Knouuposaune.

IHonumepsr. Knaccuduxanysa moammepoB. VcKycCTBeHHbIE TIOJVMEPBI: LIeJUTYJIOU]T,
alleTaTHbIN IIEJIK, BUCKO3a, Ieyutodan. [Inactmacchl. BookHa.

Cunmemuueckue noaumepst. Ilomumepusauyst ¥ TMOJMKOHAEHCAIMS KaK CIIOCOOBI
nonydeHus: nosmmepoB. CuHTeTnveckue Kayuyku. [lomuctupor, TehoH ¥ MOMMBUHWIXIOPUI
Kak IMpeacraBuTey rmiactMacc. CMHTeTMUYeCcKye BOJIOKHA: KallpPOH, HEJIOH, KeBJiap, 1aBCaH.

emoncmpauuu:

e Kostekuym KayuyyKoB, IJIACTMACC, CUHTETUYECKMX BOJIOKOH U U3IEJINIA U3 HUX.

e  (depMeHTATMBHOE pa3JIOKEHME IIepOKCHIa BOAOPOAA C TIOMOIIBIO KaTajaasbl
CBEXXEHATEPTHIX MOPKOBU WJIM KapTodeJis.

JlabopamopHbie onbimel:

O3sHakoMIeHME C KOJIEKIVSIMY Kay4UyKOB, IJIACTMACC ¥ BOJIOKOH.

INpakmuueckas paboma. Pacrio3HaBaHue IIJIACTMACC ¥ BOJIOKOH.

B aBTOpCKYIO IIpOrpaMmMy BHECEHbI CJIeAYIOIIie M3MeHEeHUSsI:

ABTOpCKas mporpamMmMa 6a3oBoro ypoBHs B 10 ki1 paccunTaHa Ha 1 yac B HeZesIl0 B TeUeHue
yuebHOro roma. Ilo yue6HOMY IUIaHy IIKOJIbI, 3@ CYET 4YacCTH, (popMMUpYyeMOJi yduyaCTHUKaAMMU
00pa3oBaTe/IbHbIX OTHOIIEHWUI, C YUYeTOM MHEHMSI poauTesiel (3aKOHHBIX IpeCTaBUTENeN) U
obyyaronmxcs Ha usydeHun xumuu B 10 kiacce orBoauTcs 2 yaca B Hegeso (68 yacoB B rom).
[To cpaBHeHMIO C aBTOPCKOM IPOrpaMMONM YBEJIMUYEHO KOJIMYECTBO YacoB Ha Temy N°2
«¥YrneBogoponbl», Temy N23 «Kuciopon - 1 a3oTcomepskallye opraHnyeckie BellecTBa» u TeMy
N°4 « Opranmueckas XuMusi M OOIIECTBO». ODTM Yachl OTBOISTCS Ha BbIPAOOTKY YMEHMIA
00YyYaIoIIMXCs OJIS1 PellleHus 3afad MPaKTUUYeCKOlM HaIllpaBJIEHHOCTH, a TakKe 6oJjiee TJIyGOKOro
ycBoeHMs1 ydebHOro martepuasa mo «OpraHmvyeckoy XMMMM» U TOATOTOBKM OOYYAIOIIMXCS K
'MA.

XNMMUA 11 KJITACC

CTpoenne BeniecTs

OcHogHble céedeHuss 0 cmpoeHuu amoma. CTpoeHMe aToMa: COCTaB siApa (HyKJIOHBI) U
/1eKTpoHHast obosouka. [loHsTMe 006 u3ortomax. [loHSATME O XMMMUYECKOM 3JjieMeHTe Kak
COBOKYTTHOCTM aTOMOB C OJMHAKOBBIM 3apsiIOM SIpa.

ITepuoduueckas cucmema XumuuecKux 3jeMeHIN08 U yueHUe O CMpoeHUU amoma.
®usmuueckuit cMbICa MpuHATON B Tabymuie . V. MengeneeBa CMMBOJIMKIA: ITOPSIIKOBOrO HOMepa
JJleMeHTa, HOMepa Iepuoma M Homepa rpymmbl. [loHATME O BaJIeHTHBIX 3JI€KTPOHAX.
OTtobpaskeHye CTpOeHMsI JIEKTPOHHBIX 000JI0UeK aTOMOB XMMMUECKUX 3JIEMEHTOB C MOMOILbIO
9JIEKTPOHHBIX U 3JIEKTPOHHO-Tpadmuecknx Gopmys. 3aKOHOMEpHble W3MEeHEeHUS! CBOMCTB
9JIEMEHTOB B IepuoAax U Tpymrnax MNepuoANYeckor CUCTEeMbI KaK CJIelICTBUE UX 3JIEeKTPOHHOTO
CTpOEeHMs. DJIEKTPOHHbIE CEMENCTBA XMMUYECKUX JJIEMEHTOB.

CmaHoséneHue u passumue nepuooduyeckozo 3AKOHA U mMeopuu Xumu4yecKozo
cmpoenus. [1peamnocbUTKY OTKPBITHUS IEPUOIMUECKOTO 3aKOHA U TEOPUM XMMUUECKOTO CTPOEHMST
OpraHMuyecKux coeauHeHui. Poap JAMYHOCTM B MUCTOPUM XUMUM. 3HAUeHMe TIPAKTUKU B
CTAHOBJIEHUM U Pa3BUTUYN XMMUIECKOI TEOPUM.

Honnasa xumuueckas ceésa3b U UOHHAs Kpucmaniuyeckas pewémka. KaTuoHbl u
aHynoHsbl. [loHaTre 06 MOHHOI XUMMYecKou CBs3u. DusnuecKkyue CBOMCTBA BEIECTB, MMEIOIIMX
MOHHYIO KPUCTA/UIMYECKYIO PELIETKY.

Kosanenmnas  xumuueckass  ceésa3v.  IloHATME O  KOBQJIEHTHOM  CBSI3U.
OnexkTpooTpuliaTesbHOCTb. HemomnsipHass ¥ mosisipHasi KOBaJIeHTHasl CBsi3b. KpaTHOCTb
KOBaJIeHTHOM CBsi31. MexaHu3mMbl 00pa3oBaHMsI KOBaJIEHTHBIX 18 cBsi3eii: OOMEHHbBIN U JOHOPHO-
akuenTopHbl. [loMSIpHOCTD MOJEeKysbl Kak CJAeACTBME TMOJSIPHOCTM CBS3M U TeOMeTpuu



MOJIeKyJibl. Dusuyeckue CBOJCTBA BEIIECTB, MMEIOIIMX ATOMHYIO WM MOJIEKYJIIPHYIO
KPUCTA/UIMYECKYIO PEIIETKY.

Memannuueckana xumuueckaa cea3b. IloHATVME O MeTA/UIMUYECKOM CBI3UM WU
MeTaJUIMYeCKOM KPUCTAJIMUECKON pelréTke. Dus3nyecknue CBOMCTBA METAUIOB, 00YC/IOBJIEHHbIE
UX KPUCTAJIMUECKUM CTpoeHMueM. IIpumenHeHue mertayuioB. YépHble U IIBETHbIE METaJUIbI.
CrutaBbl.

Bodopoonas xumuueckasa ceéa3b. MeXMOJIEKYJIIpHAsE WM BHYTPUMOJIEKYJISIPHAS
BOJOPO/IHAS CBSI3b. 3HaUEHNe BOAOPOIHBIX CBSI3€l B IIPUPOIE.

IHonumepeoi. TlonyueHne moMMepoOB peakIMsSIMU TTOJIMMEPU3aLUY M TIOJIMKOHIEH AL,
Baskneritie mpencraBUTeNM IIACTMAcC M BOJIOKOH, UX IOJy4YeHMe, CBOMCTBA U IMpUMEHEeHMe.
[ToHsaTHe O HeOpraHMYECKUX IMOJIMMepax U UX MpeacTtaBuTeu. JlucnepcHbie cucremMbl. IToHgTe
0 IOMCrepcHou (ase M OMUCIEPCUMOHHONM cpeme. ArperaTHoe COCTOSIHME M pasMep 4acTull ¢asbl
KaK OCHOBa [JjIs1 KIacCUbUKaUMM [OUCIEPCHBIX CUCTeM. ['pyboaucrepcHble CUCTEMbI —

SMYJIBCUM, CYCIIEH3UM M a3pO30JIM, UX MPeaCcTaBUTe/ M. TOHKOAMCIIEPCHbIE CUCTEMbI — 30JIM U
rejiv, ux nmpeacraBuTen. ITIoHATHS O cuHepe3lce U KoaryJ I,
Hemoncmpayuu
o [lepmommueckast cucrema xummueckux dsjemeHToB . V. MennmeneeBa B pasIMuHbIX
(opmax.

e Mopeab MOHHOM KPUCTA/JIMYECKON PEIIETKY Ha IpuMepe XJIOpUaa HaTpus.

e  MuHepasbl C MIOHHOV KPUCTA/UTMYECKOM PEIIETKON: KaIbIUT, TaJIAT.

. Mopenyu MOJeKYISIPHOM KPUCTAJIMUECKON PELIETKM Ha MPUMMepe «CyXOro JibJia» VN
MOJia ¥ aTOMHOM KPUCTA/IIMUECKOM PEIIETKY Ha IpuMepe ajiMasa, rpaduTta Uiy KBapiia.

e Mopenb MOJISIpHOTO OOBEMA rasa.

e Mopgenu KpUCTA/UIMIECKUX PEIIETOK HEKOTOPBIX METAJIJIOB.

o Kosekuuy 06pasioB pa3JIMyHbIX AVCIIEPCHBIX CUCTEM.

o CuHepesnc 1 KOaryJsiysl.

JlabopamopHueie onbimet

o  KoHCcTpyupoBaHMe MOAEIN META/UIMUECKOM XUMUUECKONM CBSI3U.

o JlomydeHre KOJUIOMIHOIO pacTBOpa KypuHOro OeJika, MCCIedOBaHME €ro CBOVICTB C
TTOMOIIIBIO JIA3€PHOM YKA3KU U IIPOBEJIEHNE €r0 JeHaTypallyi.

e [lomyyenne sMyabCUM pacTUTEIHLHOTO Macjia ¥ HabTIOIeHNe 3a €€ pacCIOeHMEM.

e [lomyyeHue cycrieH3Mu U3BECTKOBOTO MOJIOKA M HAOJIIO/IEHNE 3a €€ CeIIMEHTaIeN.

XuMmuueckue peaknnumn

Knaccugpuxkauyua xumuueckux peakyuii. Vlsomepusaiusi Kak peaxiiys, IMPOTEKArOIIast
6e3 M3MeHeHUs] CcocTaBa BelllecTBa. AJUtoTponus U e€ rnpuumHbl. Kimaccubukaims peakiyi 1o
PasIMYHBIM OCHOBAHMSM: TIO YMCJTY ¥ COCTaBY PeareHTOB U MPOIYKTOB, MO TEIVIOBOMY 3P GheKTYy.
TepMmoxuMmueckme ypaBHeHMsT peaKInid.

Cxopocme xumuueckux peakyuii. DakTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XUMMUECKMX  peaklui: TpUpojJa  pearMpylolMx BelllecTB, TeMmIleparypa, IUIOLIaIb
COTNPUKOCHOBEHMS pearnpyoluX BeIecTB, MX KOHIIEHTpallus, HaJmune Kataausatopa. [loHstme
o karanmmsze. DepMeHTbI Kak OMoOsOrMYeckue KaTtajmsaTopbl. VHrMOUTOpBI peakiuii U UX
3HAYEHMe.

Oo6pamumocms xumuueckux peakuyuii. Xumuueckoe pagéHogecue U ChocoObl €20
cmeweHus. [loHsiTMe 06 0OOPaTMMBIX peakUMSIX M XUMUYECKOM paBHoBecyun. [IpuHimm Jle
[ITaTesbe U crIOCOOBI CMeEIeHNsT XMMUUYECKOro paBHoOBecust. OOIas xapaKTepuCTHKa peakinn
CMHTE3a aMMMaKka M paCCMOTpPEHMEe YCJIOBMII CMEIEHUSI PABHOBECUS 3TOV peakuuMu Ha
npousBoacTse. ['maponn3. O6paTuUMbIN 1 HEOOPATUMBbIN TUAPOJINS.

TI'udponus coneii u e2zo munet. IToHsiTie 06 sHepreTMYecKoM OOMeHe B KJIETKE M POJIU
TUIPON3a B HEM.



OxucaumenvHo-eoccmanHogumenvHvle peakuuu. CreneHb OKUCAEHUS U €€
ompezesieHue Mo (GopMyJiaM OpraHMUeCKMX UM HeopraHuMueckux BellecTB. OKUCIUTENU WU
BoccTaHOBUTeNM. [loHSITME O mpoleccax OKMUCAeHus U BoccTaHoBjieHus. (CocTaieHue
ypaBHEHUI XMMUYECKMX peaklyii Ha OCHOBE MeTOo/ia 3JIEKTPOHHOIO GajiaHca.

Inexmponu3 pacnnaeéosé u pacmeopos. IIpakmuueckoe npumeHeHue 31€KmpoJiusd.
XapaKkTepucTuka 9JIEKTPO/IM3a  KaK  OKUC/IUTEIbHO-BOCCTAHOBUTEIBHOTO mpoliecca.
Oco6eHHOCTHM 3JIEKTPOJIN3A, MPOTEKAIOIIETO B pACTBOPaX 3JIEKTPOIUTOB. [ToTyueHne rajoreHos,
BOJIOPO/Ia, KMUCJIOPOJA, IIEJIOYHbIX METa/IJIOB M IIEeJIouei, a Takke aJIOMUHMS 3JIeKTPOJIM30M
pacIulaBOB 1 PacTBOPOB COEOMHEHUI 3TUX 3JjieMeHTOB. [loHSITMEe O TraJibBaHOIJIACTUKE,
raJbBaHOCTErny, papMHUPOBAHUY IIBETHBIX METAJJIOB.

emoncmpauuu:

e PacrBOpeHme cepHON KUCJIOTHI M aMMMAYHOM CEeIUTPbl U (UKCAIMS TEIUIOBBIX
SIBJIGHUIA [IJISI 9TUX IIPOLIECCOB.

e BsaumopeiicTBue COJISTHOM, CEPHOM M YKCYCHOM KMCJIOT OJMHAKOBOV KOHIIEHTPAIUA C
ONVHAKOBBIMM KyCcOuKamy (IpaHy/iaMyu) LMHKA M B3aMMOIENCTBME OIMHAKOBBIX KYCOYKOB
pasHbIX MeTa/uIoB (Marums, uuH- 20 Ka, skejie3a) ¢ COMSTHOM KMUCJIOTOM KaK MPUMEpP 3aBUCUMOCTU
CKOPOCTY XMMMUYECKONM peaklyy OT IPUPOIbl pearupyolmx BellecTB.

e BzaumopelcTBuMe pacTBOpPOB THOCY/JbdaTa HATPUsS PA3HOM KOHIEHTpaluu U
TEMITIEPATYPbI C PACTBOPOM CEPHOM KUCIOTHI. # MomenpoBaHye «KUTISIIIETO CIOS».

e lcrnonb3oBaHMe HEOpraHMYECKMX KaTaam3aTOpoB (cCoJieii kejesa, MOOMUOA Kalius) U
MIPUPOOHBIX OOBEKTOB, COAEpsKallMX Karajasy (CbIpoe MsICO, KapTodesb), IJiS pasIOsKeHMs
MepoKCHa BOJOPOa.

e BsaumopeiicTBue LMHKA C COJITHOM KUCJIOTOM M COJITHOM KUCJAOTBI C HUTPATOM
cepebpa Kak IpyMepbl OKUCIUTETbHO-BOCCTAHOBUTEIBHOM PeakLyy U peakiyy ooMeHa.

e KoHcTpyupoBaHue MO 3JIEKTPOIM3EDA.

e BumeodparmMeHT O MPOMBIIIJIEHHOM YCTAHOBKE IS TTOJTYUE€HMS aJTFOMUHMS.

JlabopamopHuwlie onbimel:

e lumocrtpauusg mpaBuiaa beprosie Ha TIpakTMKe: IIpOBeIeHME peakluii C
o6pa3oBaHMeM 0CaiKa, rasa ¥ BOJIBI.

e TleTeporeHHbIii KaTaJu3 Ha IIpUMeEpe pasjioKeHus1 IIepoKCuAa BOAOpoda B
MIPUCYTCTBUM OVOKCHIA MapraHiia.

e Cwmerenne paBHoBecus B cucteme Fe3+ + 3CNS- Fe(CNS)3.

e lcnbITaHue MHOMKATOPAMM Cpelibl pACTBOPOB COJIEH Pas3JIMUHbIX TUIIOB.

e OKUCINTETLHO-BOCCTAHOBUTEIbHAS peaklysg U peakuuss obMeHa Ha IpuMepe
B3aMMOIENCTBUSI pacTBOPOB cyJibdara menu(Il) ¢ skese3om 1 pacCTBOPOM ILIEJTOUM.

Ilpakmuueckas paboma. Pelllenne sKCIepUMEHTA/IbHBIX 3a7ayu II0 TeMe «XUMuUJecKast
peaxums».

BewurecTBa 1 ux cBOMCTBa

Memannwsi. @usmueckue CBOVCTBA META/UVIOB KakK (QYHKIMS MX CTpoeHus. [leyieHue
MeTa/VIOB Ha TPYIIIbI B TeXHUKe. XUMMUUECKMEe CBOVCTBA META/VIOB U 3JIEKTPOXUMUUYECKUN DS,
HanpspkeHui. [ToHaTre 0 MeTa/utoTepMuy (TIOMUHOTEPMMS, MarHUETEPMUST U IIp.).

Hememannei. Hemerannbl Kak okuciauTenu. Hemera/uibl Kak BOCCTaHOBUTeNM. Psip
3JIEKTPOOTPUIATETBHOCTHA.

Heopzanuueckue u opzanuueckue kucaomst. Kuciotsl B cBeTe aTOMHOMOJIEKYJISIPHOTO
yueHusi. Kuciotel B cBeTe TeOpum 3JEKTPOJUTUUYECKOM aucconmanmu. KucioTel B cBeTe
MpoTOHHOM Teopun. ObIIIMe XMMUUYECKIe CBOMCTBA KUCIIOT.

Heopzanuueckue u opzanuueckue ocHoeéaHuss. OCHOBaHMSI B CBeTe AaTOMHO-
MOJIeKYJIIpHOTO ydeHus. OCHOBaHMSI B CBET€ TEOpPUM 3JIEKTPOJUTUUYECKON ITUCCOLMAINN.
OcHOBaHMsST B CBeTe TMIPOTOHHOM Teopuu. XMMMUUECKMEe CBOMCTBA OpPraHMYECKUX U
HEOpraHM4YeCcKUX OCHOBAHMIA.



Heopzanuueckue u opzaHuueckue amgomepHvle coeduHenus. Heopranmueckue
aMmdoTepHbie coeqyHeHusT (OKCUObI M TMAPOKCUIBI), MX CBONCTBA U moyiyyeHue. AMdoTepHbie
OpraHnyYecKye CoeIMHeHMs Ha ITpuMepe aMMHOKUCIIOT. [lenmuapl u menTugHast CBSI3b.

Conu. Knaccuduxkarmst conent. JKEcTkocTb BoAbl U crocobbl eé ycTpaHeHus. Ilepexon
KapboHaTa B IrapoKapboHaT u obpatHo. OOIMe XMMUIECKe CBOCTBA COJIEN.

demoncmpauyuu:

o KoJsiekus MeTajlyioB.

e Kotekuyst HeMeTalJIOB.

e BsauMopelicTBMe KOHIIEHTPYMPOBAHHOM a30THOM KMUCJIOTHI C MeIbIO.

e Bcrblllika TEPMUTHOM CMECH.

e Bcmbiiika 4€pHOro mopoxa.

e BrhITecHeHMe TaJIOT€HOB U3 X PAaCTBOPOB APYTMMM rajloreHaMuI.

e BsaumopelicTBuMe MapoB KOHIIEHTPMPOBAHHBIX PAaCTBOPOB COJITHOM KUCJIOTBI U
aMMmaka («IpIiM 6e3 OrHsI»).

o TlosyueHne aMmmaka 1 U3y4eHMe ero CBOMCTB.

e PazmmuHble ciyvyay B3aMMOZIEMCTBUSI pACTBOPOB COJIeN aIOMUHMS CO IIIEJIOYbIO.

o TlosyueHne sKkECTKOM BOIbI ¥ YCTPaHEHME €€ SKECTKOCTH.

Jla6opamophbsle onbimel:

e TlosryueHne HEPACTBOPUMOTO I'MIAPOKCH/IA U €T0 B3aMMOJENCTBME C KMUCIOTOI.

e lccnemoBaHme KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM ¥ YKCYCHOM KUCJIOT
KareJbHbIM METOJIOM IpU UX pa3baBIeHMM BOMION.

o Tlonyuenne ampOTEPHOrO I'MAPOKCHUIA U U3YUEHME €TI0 CBOVICTB.

e TIpoBemeHne Ka4eCTBEHHBIX PEAKIINIA 1O OMPEAEIEHNIO COCTaBa COJIMN.

IIpakmuueckaa paboma. Pemenne sKCIIepMMEHTAIbHBIX 3a1au M0 TeMe «BemecTtBa u
UX CBOMCTBAa».

X¥UMHUS ¥ COBPeMEHHOe 00II[eCTBO

Xumuueckaa mexHonozusa. IlpousBogcTBo ammmaka M MeTaHoja. IloHsSITME O
XMMUUYECKOM TeXHOJIOTUM. XMMUUECKMe peaKklyy, Jieskalle B OCHOBe IIPOMU3BOICTBA aMMMaKa U
MeTtaHosa. OOIIas KiacCcu@UKaAIMOHHAS XapaKTePUCTUKA peaklyli CUMHTEe3a B IPOU3BOJICTBE
3TUX MPOAYKTOB. HayuHble MPUHIUIIBI, JIEXKAIlYie B OCHOBE MTPOM3BOICTBA aMMMaKa M MeTaHoJIa.
CpaBHeHME 3TUX ITPOU3BOJICTB.

Xumuueckasa zpamomHocms KAk KOMNOHeHm o0well KyJabmypsl uesoéeKd.
MapkupoBKa YIaKOBOYHBIX MAaTEPUAJIOB, 3JIEKTPOHMKM U OBITOBOM TEXHUKM, IIPOIYKTOB
MMATAaHUSI, STUKETOK I10 YXOY 3a OJeKIO0M.

Hdemoncmpauyuu

e Mopesb MPOMBIIIJIEHHOM YCTAHOBKM ITOJTyYEHMST CEPHOM KUCJIOTBI.

e Mojgeb KOJIOHHbBI CMHTe3a aMMMaKa.

e BupgeodparmeHTs! U c1aiIbl O CTEIIeHM SKOJIOIMUeCKONM YMCTOThI TOBapa.

JlabopamopHueie onbimot

e l3yueHrue MapKUMPOBOK Pas3IMUHBIX BUIOB ITPOMBIIUIEHHBIX M HPOJOBOJIbCTBEHHBIX
TOBapOB.

B aBTOpCKYIO IpOrpaMmMy BHECEHbI CIEAYIOIIEe M3MEHEeHUSI:

ABTopckas nporpaMmma 6a3oBoro ypoBHs B 11 ki1 paccuurtaHa Ha 1 yac B HeZleJllI0 B TeUYeHMe
yuebHOro roma. Ilo yueOGHOMY IUIaHy IIIKOJIBI, 3a CYET 4YacTu, (popMMpyeMOii ydyaCTHUKAMU
06pa3oBaTe/IbHbIX OTHOIIIEHWUN, C YUYeTOM MHEHMSI poauTesel (3aKOHHbBIX IpeCTaBUTeseNn) U
obyuaronmxcst Ha usydyeHun xumun B 11 Kimacce otBoguTcs 2 vaca B Hefesmo (68 yacoB B rom).
[To cpaBHEHMIO C aBTOPCKOM IPOrpaMMOM YBEJIMYEHO KOJMUYECTBO YAaCOB HA BCE TEMbI. OTU
yacbl OTBOASTCS Ha BbIPAaOOTKY YMEHMI OOYYaroOlIMXCS [JI pelleHus 3amay IpaKTUYecKOou



HaIpaBJIeHHOCTH, a Takke OoJiee TTyOOKOrO yCBOEHMSI YueOHOro marepuasna 1Mo « XUMUU» U
MOAroTOBKM obyuarommxcs K 'MA.

IV. TemaTnuecKkoe IiaHupoBaHue
Pabouas mporpamma B 10-11 kyaccax paccumTaHa Ha M3y4yeHMe XMMUM TI0 2 Yacy B HeAeso, 1o
68 yaca B KayKIOM KJiacce.

N¢ Tema (10 kmacc) KomuectBo | [Ipaktuyeckue | KoHTposbHbIe
YacoB paboThI paboThI
1 [Ipeqmer opranmMuyeckom Xumuu. Teopus 24
CTPOEHMsI OpPraHMYeCKuX coenuHenmii A. M.
byrtneposa
YT1eBOIOPOIbI U UX IPUPOSHbIE UCTOYHUKNA 25y N¢1
3 Kucnopop- "u asoTcoepsKallye 284 N°1 N°2
OpraHMyecKye COeAVTHEHNS
4 Opraumnueckast XuMusi ¥ 0OILIECTBO 8u N22 N23
Pe3epBHOe Bpems 4y
68 u 2 3
N¢ Tema (11 iacc) KomuectBo | [Ipaktuyeckue | KoHTpobHbIe
YacoB paboThI paboThI
1 CrpoeHue BeliecTB 19y Ne1
2 XuMudeckue peakiyumn 204 Ne1 Ne2
3 Bemiecrsa 1 1x cBoicTBa 184 N°2 N°3
4 XuMus u coBpeMeHHoOe 00ILeCTBO T4 N°4
5 PesepBHoe Bpems 4y
68 u 2 4

,Z[J'[S[ MOBbIIIEHUA WMHTEepeCa K 3aHATUAM MCIIOJb3YIOTCA TaKue (l)OprI opraHnmsanumn
OesdaTeJIbHOCTU KaK:

Mpo6JIEMHOE 0OYYEHHE;
MIPOEKTHOE OOYUEHNE;
UCIIOJIb30BaHMe  3JIEMEHTOB

3aHMMaTeJIbHOCTH,

VHTEPAaKTUBHBIX

TECTOB,

HeTpaauIMOHHbIe (OPMbI TTPOBEAEHMSI YPOKOB (YPOKU-ITYTEIIeCTBUS, TTpe3eHTalnH,
JleJIOBbIE UT'PbI, POJIEBbIE UTPBI, PecTUBaIN, KOHKYPCHI);

MEeTO[, SBPUCTUUECKOI becembl;

TBOpueckue paboThl. Iy TOro 4To6hl pebeHOK MOT peajbHO OLEHUTh pe3ysbTaT
CBOei1 paboThI U CPaBHUTD €r0 C JPYTUMMU paboTaMy JieTelt, OpraHMU3YIOTCSI BBICTaBKI
TBOPYECKUX PaboT yJalmxcs.



Hanuume Ha KakgoOM 3aHATUM JOIOJHUTEIbHBIX U IUdGepeHIMPOBAaHHbIX 3aJaHMUA
MTO3BOJISIET OCYILECTB/ISITh MHAVBUIYAIBHO - IMYHOCTHBIN MOAXOM K O0yYEeHMIO.

Mertop, TpOeKTOB 3aHMMAaeT 0CO60e MECTO Ha YPOKaX XUMUN.

[TpoekTbl MpemoOCTaBSIOT BO3MOXXHOCTb HE TOJIbKO MepenaBaTh YYeHMKaM CyMMY
ompeneneHHbIX  3HaHMM. OHM  TakKe  IIO3BOJISIIOT yYalMMCSl  mpuoOpeTaTth  3HAHUS
CaMOCTOSIT€JIbHO,  IOJIb30BATbCS MIPMOOPETEHHbIMM ~ 3HAHMUSIMM ~ IJIST  pellleHuss  HOBBIX
MO3HABAaTe/JIbHbIX U MPAaKTMUECKUX 3amad. B mpollecce paboThl Hag MPOEKTOM IIPOUCXOOUT He
MPOCTO HAaKOIUIEHMEe 3HaHWuM, HO M WMX TBOPUYECKOE OCMBbICIMBaHME. YYacTue B IIPOEKTe
MTO3BOJISIET TIPMOOPECTY YHUKATBHBIN OIbIT, HEBO3MOKHBIN TIPU APYTUX hopMax 0O6yueHms!.

B pesynbrare peanmsaiiy IPOEKTHOV OESITENbHOCTY OOy4YalOllMecs] MOBBIIIAIOT YPOBEHb
IyXOBHO-HPABCTBEHHOM KYJIbTYpPbl, OBJIAIEBAIOT CJAEAYIOUIMMY COIMAIbHBIMY YMEHUSIMU U
HaBbIKAMM:

® (CaMOCTOSTE/NbHO [OObIBATh 3HAHMS UM IIOJb30BAaThbCSd MMM [JIS PeIleHUS HOBbBIX
MTO3HABaTeJIbHBIX U MMPAKTUUECKUX 3a7ayY;

e paboTaThb B TpYIIAaxX, MCIOJHSS pasHble COIMabHbIEe poyu (JIMaepa, VCIOJTHUTES,
MocpenHnKa u T.11.);

® yCTaHaBJIMBATh IIMPOKME YeJIOBEUYEeCK)e KOHTaKThl, 3HAKOMCTBA C Pa3sHbIMM KYJIbTYpaMu,
Pas3sHbIMM TOUYKAaMM 3peHMs Ha OJIHY IpobJiemy;

® T0/Ib30BaThCd  MHGOPMAIMOHHO-MCC/IEIOBATE/IbCKMMM  MeTOoAaMu:  cobupatb U
06pabaTbiBaTh HEOOXOMMMYIO MH(pOpMaIMio, GaKThl; YMETb UX aHAIM3MPOBATh C PA3HbIX TOUEK
3peHMs1, BbIABUTaTh TUIIOTE3bI, IeJIaTh BHIBOIbI M 3aK/IIOUEHMS.

Yuye6HO-MeTOoaMYecKoe obecreueHne Kypca XuMumn
OCHOBHOM 00111€00pPa30BaTeIbHOM IIKOJIbI

VYyeOGHO-METOIMUECKUI KOMIUIEKT Iyisi m3yueHuss Kypca xumuum B 10—11 xmaccax
6a30BOrO ypOBHS, CO3[JaHHBIM aBTOPCKUM KOJJIeKTUBOM mog, pykoBoactBom O. C. 'abpuensHa,
COZIEPSKUT, KpOMe yUeOHBIX MTOCOOUN, yueOHO-MeTOAMYeCKMe U TUIaKTUUeCKMe TOCoOmsT

VMK «Xumus. 10 kiracc. ba3oBblit ypoBeHb»
1. Xumma. 10 kmacc: yueb. mast obmieo6pasosar. opranmsaumii / O. C. I'abpuensu, . T.
OcrpoymoB, C. A. CmagkoB. Xumms. 10 xmacc. basoBbii ypoBeHb. YueOGHMK. — M.:
IIpoceerenne, 2020
2. O. C. I'abpuensan, U. I'. Ocmpoymos, U. B. Akcénosa, Xummusi. 10 ximacc. ba3oBblii ypoBeHb.
Mertoanueckoe nocobue.
3. O. C. I'abpuensan, U. B. Tpuzyb6uax. Xumus. 10 kmacc. 3amaqyamk
4. DnekTpoHHas1 popma yuebGHMKa.

VMK «Xumus. 11 kinacc. Ba3oBbiit ypoBeHb»
1. Xumusa. 11 knacc: yueb. misti ob6iieobpasosar. opraumsaumini / O. C. I'abpuensH, U. T.
OcrpoymoB, C. A. CnagkoB. Xumwms. 10 xmacc. basoBbiit ypoBeHb. YueOGHMK. — M.:
IIpocsemienne, 2019
2. O. C. I'abpuenst u dp. Xumusi. 11 knacc. basoBbiit ypoBeHb. MeToamueckoe nocobue.
3. O. C. I'abpuenan, U. B. Tpuzybuak. Xumus. 11 knacc. ba3oBblii ypoBeHb.
4. DnekTpoHHas1 popma yueGHMKa.

NudopmanmoHHbie cpecTBa
Hnmepuem-pecypcol Ha pyccKom fA3biKe



1. http://www.alhimik.ru ITpencraBneHbl ciiemytoliye pyopuKu: COBETbI aOUTYPUEHTY, YUUTEITIO
XVMUU, CIIPAaBOYHUK (OUeHb OOJIbIIAsT MOJO0O0pKa TAabJIMIL M CIIPAaBOYHBIX MaTepuasioB), Becesast
XUMMSI, HOBOCTH, OJIMMITMA/Ibl, KyHCTKaMepa (Macca MHTEePECHbIX MCTOPUYECKUX CBEIEHNIA)

2. http://www.hij.ru/ JKypHan «Xumusi 1 KM3Hb» TOHSITHO M 3aHMMAaTeJIbHO paccKasbiBaeT 060
BCEM MHTEPECHOM, UTO ITPOMCXOINUT B HAYKe U B MUPE, B KOTOPOM MbI KMBEM.

3. http://chemistry-chemists.com/index.html SjeKTpoHHBIN XypHaA «XUMMKU UM XuMusi». B
SKypHajie TpPeICTaBI€HO MHOXXECTBO OIBITOB IO XUMMM, COAEPKUTCS MHOTO 3aHMMATeTbHOMN
mHdopMaI, TO3BOJISIIONIEN YBJIeUb YYEHNKOB 3KCIIEPYMEHTAIbHOM YacThIO MTpeMeTa.

4. http://c-books.narod.ru JIntepatypa 1o xummmn.

5. http://1september.ru/. XXypHan «IlepBoe CeHTSIOps» OJig yuUTesell M He TOJbKO. B HEM
Mpe/CTaBlIeHO OO0JIbLIOe KOJINYECTBO pPaboOT yUYEeHMKOB, B TOM UMCJIe U UCCIeNOBaTeIbCKOTO
xXapakTepa.

6. http://schoolbase.ru/articles/items/ximiyva Bcepoccuickuit 1IKOJIbHBIN MOPTAJT CO CChUIKAMM
Ha 06pa3oBaTeJibHbIE CAITHI 10 XVUMUM.

7. www.periodictable.ru COOpHUK cTaTeli O XMMMUUYECKUX 3JEMEHTaX, WLIIOCTPUPOBAHHbIN
9KCIIepYMEHTaMM.

HumepHnem-pecypc Ha aHznuiicKom s3biKe
http://webelementes.com. Comep>KUT UCTOPUIO OTKPBITUSI M OIMCAHME CBOMCTB BCEX
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Marepua/IbHO-TeXHMYECKoe o0eciieueHne KabuHeTa XMMum
HarypanbHbie 00bEKTBI

HatypanbHble 06bekTbI, ucrojbdyembie B 10-11 kijmaccax mnpu oOOyYeHUM XUMUM,
BKJTIOUAIOT B Ce0S KOJUIEKLIIMY MWHEPAJIOB M TOPHBIX TOPOI, META/JIOB M CIJIABOB, OKCUJIOB,
KICJIOT, OCHOBaHMM, COJIEM, B TOM UMCJ€ M MUHEpaJIbHBIX YOOOpEHMIi, a TaKKe KOJUIEKIUU
OpraHMYecKux BellecTB M MaTepuayioB, npegycMmorpeHHbix @PI'OC («HedTb M HpoOAyKThbI €€
nepepaboTku», «KaMeHHBII Yrojsib ¥ TPOAYKTbI KOKCOXMMMUYECKOTO ITPOM3BOMICTBAY,
«Bonokna», «ITnactmaccei» u T. 1. O3HaKOMJIEHME C 06pa3[aMM UCXOAHBIX BEIIeCTB U TOTOBBIX
U3IeNNIA TIO3BOJISIET TMOJYUYUTDh HaTJIIOHbIE MpeNCcTaBaeHusi 06 3TUX MaTepuasax, UX BHEIIHEM
BUJIE, @ TaK’Ke O HEKOTOPBIX (PM3NMYECKMX CBOMCTBAX. SHAUMTEJbHbIE YUeOHO-TIO3HABATEIbHbIE
BO3MOSKHOCTM MMEIOT KOJUIEKIMM, M3TOTOBJIEHHbIE CaMUMM oOydatommmucs. IIpeagMerst st
TaKMX KOJUIEKLIMI COOMPAIOTCS BO BPEMST SKCKYPCUI M IPYTUX BHEYPOUHBIX 3aHSITUIA.

Kosnekium ncnosib3yoT TOJIbKO JJIS1 O3HAKOMJIEHUST 00yYaroIIMXCsl ¢ BHEIITHUM BUIOM U
(usnyeckMMM CBOVICTBAMM Pa3/IMUHBIX BEILECTB M MaTepuasioB. [IJisT TIPOBeIeHUsS XUMUUECKUX
OIBITOB KOJIJIEKIVY UCIIOIb30BaTh HEJb3s.

XuMuyecKye peaKTUBbI Y MaTePUaTIbI

OG6pariieHre coO MHOTMMM BellleCTBaMyM TpeOyeT CTPOroro CoOJIIOIeHMs MPaBUI TEXHUKA
6e30MMacHOCTM, OCOOEHHO TpM BBIMTOJHEHMM OIBITOB caMuMM oOydvarommmucs. Bce
HeOOXOAVMble MepPbl MPEJOCTOPOKHOCTM YKa3aHbl B COOTBETCTBYIOLIMX HOOKYMEHTax U
MHCTPYKIMSX, a TAK)Ke B TIOCOOMSIX [IJIST YUUTEJIeN XUMUM.

Bce peakTuBBI ¥ Marepuasbl, HY)XHbIe IJISI IIPOBEIEHMS ITEMOHCTPAIMOHHOTO U
YYEeHMYEeCKOTO  3KCIIepMMEHTa, TIOCTaBJSIOTCS B 00lIeobpa3oBaTesibHbIe  OpPraHU3aLUU
IIEHTPAJIM30BAaHHO B BUJEe 3apaHee YKOMILJIEKTOBAaHHbIX Habopos. Ilpum HeobxommmocTu
npuobOpeTeHnsT JOTOJHUTETbHbIX PpEaKTMBOB ¥ MaTepuaJioB cCJiefyeT oOpamarbcs B
CrienaM3MpOBaHHbIe MarasuHbl.
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XumMmaecKkast J1abopaTopHasi IoCyAa, ammapaThl ¥ MPpUoopbI

Xumuyeckas TMoCyAa IMOApasfesiseTcsi Ha [Be TPYNIbl: [JJs BBITOJHEHUS OIIbITOB
00YYaIOIIMMICS U AJIS1 JEMOHCTPAIMOHHBIX OIIbITOB.

[TpnGopsl, anmapaThl ¥ YCTaHOBKM, MCIIOJb3yeMble Ha ypoKax xumuu B 10-11 kiaccax,
KJIaCCUUIIMPYIOT Ha OCHOBE IPOTEKAMOIINX B HUX (GU3UMUYECKUX U XUMUUYECKUX ITPOIIECCOB C
y4yacTueM BelleCTB, HaXOISIIMXCS B Pa3HbIX arperaTHbIX COCTOSIHUSIX:

1) mpubops! myis paboThl C razamMm — IOJTyYeHue, coOMpaHue, OUMCTKA, CYIIKA, MOTJIOIIeHe
rasoB; peaklUMyM MeKIy MOTOKaMM ra3oB; peaklyy MeXKIy ra3amMmyu B 3JIeKTPUUYECKOM paspsife;
peaxIy MeKIY ra3amy Py MOBIIIIEHHOM JaBJIeHNN;

2) anmapaTbl M IPUOOPBI JJIS1 OMbBITOB C KUAKMMM M TBEPIBIMM BellleCTBaMM — IleperoHkKa,
bunbTpOBaHMe, KpUCTALIM3AIMS; IIPOBENEHNME peakIuii MeXAY TBEPAbIM BEIIeCTBOM U
SKUIIKOCTBIO, SKUIKOCTBIO U XXUAKOCTbIO, TBEPIbIMM BeIl|eCTBAMM.

3) matuukyu pH, 2/1eKTpOITPOBOIHOCTH, TeMIIepaTypPhl U JIp.

Bue aTon inaccubukauuy HaxOAUTCs yueOHas ammaparypa, MpeJHasHaueHHas [Jis
M3YUYEHUSI TEOPETUUYECKUX BOMPOCOB XUMUM: [JISI JTEMOHCTpPalMM 3JIEKTPOIIPOBOTHOCTU
pPacTBOPOB U ABMKEHUSI MOHOB B 3JIEKTPUUECKOM TIOJie, IJIsl U3YUeHMS] CKOPOCTU XUMUYECKOM
peaxkIy 1 XMMUIECKOTO PaBHOBECHSI, 3JIEKTPOJIN3a, ITIePErOHKM HedTH U T. .

Bcrnomorare/ibHYI0 pOJib  UTPAalOT M3MepUTesJbHble M HarpeBarejibHble IPUOODBI,
pasJIMYHbIE MTPUCIIOCOOIEHNS [IJIST BBITIOJIHEHMST OITBITOB.

Mogem

O6beKkTaMy MOJENMPOBAHUSI B XUMMM SIBJISIOTCS aTOMbI, MOJIEKYJIbI, KPUCTAJLIBI,
3aBOACKME amrmapaThbl, a Takyke XMMMUecKkue IMmpolecchl. B mpenogaBaHuu XUMMUM UCIOJIb3YIOT
MOJIe/IM KPUCTAIIMUECKUX PEeIIETOK ajsiMasa, rpadurta, cepbl, ¢ocdopa, okcuaa yriepomga(lV),
mopa, keaes3a, Meix, MarHusi, MOAEIY KPUCTA/UIMUECKMUX PELIETOK BaXKHEMIINX MpeCcTaBuTesen
KJIaCCOB OPraHMYeCKMUX COeIVHEeHMIA.

BrimyckaioTcsi Habopbl Mofesiel aTOMOB ISl COCTaBJe€HMSI 11apOCTepPKHEBBIX Mozesen
MOJIEKYJI, B IEPBYIO OUYEPEIb, OPTaHNUYECKUX COEAVHEHNA.

VyeOHbIe IT0Co0MST Ha IIeYATHOM OCHOBE

B mporecce 06ydeHMSI XUMMUM MCIIOJB3YIOT CJAEAYIOIMEe TabauIbl TOCTOSHHOTO
aKkcnoHupoBauus: «Ilepuonnueckast cucrema xummueckux sjiemeHtoB [I. M. MeHpgeneeBa»,
«Tabnmuiia pacTBOPUMOCTM KUCJIOT, OCHOBAHMUI U COJIEN», «DJIEKTPOXUMUUECKUNA Psif
HanpspKeHU MeTaioB», «BasieHTHble cocTosiHMSI aToma yriiepopaa», «IIpocTpaHCTBeHHOe U
3JIEKTPOHHOE CTPOEHME MOJIEKYJI OPTaHNYECKUX COeIMHEHUII» U IP.

Ins opraHmsaiuyu CaMOCTOSITeJTbHOM PAOOThI OOYYAIOIIMXCS Ha YPOKax MCIOJIb3YIOT
pasHoOOpasHble AUAAKTUYECKME MaTepuasbl: TeTpaay Ha IeYaTHOW OCHOBE WJIM OTAEbHbIE
paboune JUCTbI — WHCTPYKIUM, KAPTOUYKM C 3aJaHUSIMM PaA3HOM CTeleHU TPYOHOCTU MAJIst
M3yYeHNsI HOBOT'O MaTepuaja, CaMOIIPOBEPKY ¥ KOHTPOJIST 3HAHUI.

DKPaHHO-3BYKOBbBIE CPEICTBA 00yYeHsT

K 3KpaHHO-3BYKOBBIM Cpe[CTBaM OOyYEeHMsS] OTHOCSIT TaKue I0COOMs, KOTOpble MOTYT
ObITb BOCIIPMHSITBI C TIOMOIIBIO 3peHUsS U CayXa. OTO KUHOPWIbMBI, KMHO(pPArMeHTbI,
IvaduIbMbl, AMATIO3UTUBLI (CJIAlAbI), eIMHNYHBIE TPAHCIAPaHThI IJis rpadorpoekTopa. Cepun
TPaAHCIIAPAHTOB TMO3BOJISIIOT VMMUTUPOBATh IBVDKEHME ITYTEM IOCAEAOBATENbHOIO HAaIOXKEHUS
OIHOTO TpaHCIIapaHTa Ha APYTo.

Texanueckue cpeactBa ooyuenus: (TCO)

BoONbIIMHCTBO TeXHMYECKMX CpeNCTB OOyueHMs] He pa3pabaThIBajOCh CIEIMATbHO [IJIs
IIIKOJIbI, & M3HAYaJbHO CJIYKWJIO /ISl Tiepemaus M oOpaboTKM MHGOpMaIuu: 3TO PasJIUUYHOIO
polla TMPOEKTOPhI, TEJEBU30PbI, KOMITbIOTEPHI U T. 1. B yueGHO-BOCIIMTATEILHOM IIPOLIECCe
KOMIIBIOTEP MOXKET MCITOIb30BaThCS [IJISI pellieHusl 3a[jau HayYHOM OpraHu3aluuy Tpyaa yIuTess.

[Tpu ncrnonb30BaHMM TEXHUUYECKUX CPEICTB OOYUYEHMS] CJIeLyeT YYUThIBATh BPEeMEHHblEe
orpaHnyeHus, Hajaraemble CaHutapHbiMMu TpaBwiamyu u HopMmamu (CanlluH). HemnpepoiBHas
MPOJOJKUTENIBHOCTh I€MOHCTpalM BUAEOMaTepuaaoB Ha TeJeBU3MOHHOM SKpaHe U Ha
6OJIBIIIOM 3KpaHe C MUCIOJIb30BaHUEM MYJIbTUMEOUIHOTO MTPOEKTOpa He IOJIKHA ITPEBBIIIATD JIJIs



obyuatonuxcst B X - XI kimaccax Ha ypoke 30 muH Takoe ke orpaHmnueHne pacipoCcTpaHsIeTcs Ha
HeIpepbIBHOE UCITO/Ib30BaHMe MHTEPAKTUBHOM JOCKM M Ha HEMIPEPBIBHYIO pabOTy 06YUaIOIIMXCS
Ha MMepCOHAJIbHOM KOMITbIOTEpE.

Oo6opyaoBaHMe KaOMHeTa XUMMUU

Kabuner xumum nosskeH 6bITh 060PYIOBaH CIIEIMATbHBIM IEMOHCTPAIIMOHHBIM CTOJIOM.
IOns  obecrieueHust  JIy4yliel BUAMMOCTM  JT€MOHCTPAIMOHHBI  CTOJ  PEKOMEHIYeTCs
YCTaHaBIMBATh Ha MTOANYM.

B kabuHeTax XMMuM yCTaHABIMBAIOT ABYXMECTHbIE YUEHMUECKNE JIAOOPATOPHBIE CTOJIbI
C TIOABOJKON 3JIEKTPOIHEPTUM. Y UeHMYECKMEe CTOJIbI JOJDKHBI MMETh MOKPBITHE, YCTOMUMBOE K
IEeMCTBUIO arpecCUBHBIX XMMMUUYECKMX BEIEeCTB, M 3allMTHbIe GOPTUMKM IO HAapy>KHOMY Kpalo.
KabunHeTbl XvMum o60PYAYIOT BBITSKHBIMM IIKadaMy, paclioiOXKEeHHbBIMM Y HAPY>KHOM CTEHbI
BO3JIe CTOJIa yuuTess. s mpoBefeHMsl 1abOpaTOPHBIX OIMBITOB MCIIOJIb3YIOT TOJIBKO MMHM-
CIIMPTOBKM.

VYyebGHble [OCKM [O/DKHBI OBITb M3TOTOBJIEHBI M3 MaTEPUAJIOB, MMEIOLINX BBICOKYIO
afresyio C MaTepuasamu, MCIOIb3yeMbIMM [JISI TIMCbMa, XOPOIIIO OUYMIIATLCS BIAXKHOM T'yOKOI,
ObITh M3HOCOCTOMKMMM, MMETh TEMHO-3€JIEHBI IIBET M AHTUOJMKOBOE IIOKpBITME. YueOHbIE
IOCKY 000pYyIyIoT coduTamy, KOTOpble MOJDKHBI MPUKPEIUISITbCSI K creHe Ha 0,3 M BbIle
BEpPXHEro Kpast AOCKM U BbICTYIATh BIepen Ha paccTossHue 0,6 M.

TeneBu3opsl yCTaHABAMBAIOT HAa CHEIMAJbHBIX TyMOax Ha BbicoTe 1,0—1,3 M ot mosa.
[Tpu mpocmoTpe Tesernepenay 3pUTEIbCKME MECTa JO/DKHBI PacIoJiaraTbCsl Ha PacCTOSTHUM He
MeHee 2 M OT 3KpaHa A0 TrJ1a3 00yJyarommxcs.

Ins MakCMMaJIbHOTO MCIIOJIb30BaHMSI JTHEBHOTO CBETAa M PAaBHOMEPHOTO OCBEIleHMS
YUYeOHBIX TTOMEIEeHNI He CJIeyeT pa3MellaTh Ha MOJOKOHHMKAX IIMVMPOKOJIVMCTHbIE PACTEHMS,
CHIDKAIOIME YPOBEHb €CTEeCTBEHHOI'O OCBellleHNsl. BbicoTa pacTeHmii He JOJKHA IMpeBbIiaTh15
cM (OT TOMOKOHHMKA). PacTreHmst 1enecoob6pasHO pasMelaTb B IEPEHOCHBIX ILBETOYHMUIIAX
BbICOTO 65— 70 CM OT IM0JIa M/ TOABECHBIX KAIIIITO B IIPOCTEHKAX MEXKIY OKHAMIA.

Inst otmenkyu ydeOHBIX TMOMEIIEHMI MCIIOJMb3YIOT MaTepuaabl M KpacKu, CO3MIalollie
MaTOBYIO TIOBEPXHOCTh. [IJiT CTeH yueOHBbIX IMOMEIEeHMIA CJIEAyeT MCIO/Ib30BaTh CBETJIbIE TOHA
SKEJITOro, OGesKeBOro, pPO30BOr0O, 3eJEHOT0, TOJIyOOTO IIBETOB; IJIS1 ABEpeil, OKOHHBIX paM —
OeJIbli 11BeT.

Kabuner xuMum OOJIKEH OBbITH OCHAIIEH XOJOMHBIM M TOPSIYMM BOJOCHAOKEHUEM WU
KaHam3almen.



