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MeTtoanueckue peKOMeHAAUMN
«Oco6eHHOCTH peanu3anms yueoHoro npegmera « XuMmusi» B COOTBETCTBUHA C
o6noBsieHHBIM PT'OC COO»

Cocmaeumens:
Yepsoney O.J1., cmapwuti npenodasgamensv YeHmpa HenpepbléHO20 NOBbIUUEHUS
npogeccuonanbHo20 macmepcmea nedazozuieckux pabomuuxkoe TOUIIKPO

HopMaTuBHBIE JOKYMEHTBI, per/iaMeHTUPYIOIIMe NesATe/IbHOCTD YUUTe s

Ilns obecrieyeHUss KayeCTBEHHOIO OOHOBJIEHMSI M COBEpPLUEHCTBOBAHMS IIperoJaBaHus
yuye6HOro mpegmera «Xumusi» B YCIOBMSX TIlepexoja Ha o6HosieHHele PI'OC COO
0611e06pasoBaTe/ibHbIM  OpraHu3aiusM TOMCKOM 067aCcT¥  pPEKOMEHIYeTCsl OpraHuM3OBaTh
yue6HbIif MPOLECC B COOTBETCTBUM CO CJIeAYIOIIMMM HOPMATMBHBIMM M DPacCHOpSANTEbHbIMU
JOKYMEHTaMMu:

1. ®epepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «0O6 obpasoBanum B Poccuiickon
Degepauun».

2. Vka3 Ilpesupenra Poccuiickont @epepauny ot 21.07.2020 Ne474 «O HaumoHaIbHBIX
uessix pasButus Poccuiickoit @enepauyu Ha nepuop ao 2030 rona».

3. [TacropT HauMoOHanbHOro mnpoekta «O6pa3oBaHyue», yTBepxkaeH npesuguymom Cosera
npu Ipesunente Poccuiickoit Pepepaiym Mo CTpaTerMyeckoMy pPasBUTUMIO M HALMOHA/IbHBIM
npoekTam (ripotokosn Ne 16 ot 24.12.2018).

4. Tpukas Munucrepcrsa npocsewienust Poceuiickoit ®enepauym ot 12.08.2022 r. Ne 132
«O BHeceHMM W3MeHeHMiI B (elepabHblii TOCYLapCTBEHHbI 06pa3oBaTe/IbHbINA CTAHAAPT
cpefiHero obuiero 0o6pasoBaHusi, YTBEpKAEHHBI MpuKasoM MuHucrepcrBa 06pasoBaHus U
Hayku Poccuitckont @epepanyy ot 17 mast 2012 1. Ne 413».

5. [Ipuka3s Munucrepctsa npocsewienusi Poceuiickoit ®enepauum ot 23.11.2022 Ne 1014
«O6 yTBepxkIeHMM (ellepalibHOM  O6GPa3OBATENbHON IIPOTPaMMbl  CPEIHEro  O6LLero
06pa3oBaHUs».

6. Ipuka3 Munucrepctsa npocsewiennst Poceuiickoii ®enepauuu ot 22.03.2021 ropa Ne
115 «O6 vyTBep>KZEHMM TIOpSAKA OpPraHM3auMyM ¥ OCYLIeCTBJIeHMs 06pasoBaTe/bHON
IeSTebHOCTM TI0 OCHOBHBIM 0O6Ie06pasoBaTebHbIM IIpOrpaMMaM - 06pasoBaTesbHbIM
IpOrpaMMaM HayajIbHOTO O6ILero, OCHOBHOTO OBIIEro M CpeJHero obuiero 06pasoBaHus».

7. Tlpuka3s Munucrepcrsa npocsewiennst Poccuitckoit @enepauymu ot 21.09.2022 Ne 858
«06 yTBepIeHuyu (enepasbHOro fnepeyHsi yYeOHMKOB, NOMYIIEHHBIX K MCIOIb30BaHUIO TIpU
peaqM3alMy MMEIOLMX TOCYAApCTBEHHYIO aKKpeOuTauuio 06pasoBaTe/bHbIX —IpOrpamm
HauaJIbHOTO O6ILero, OCHOBHOrO O06Iero, cpefHero o6lero o6pasoBaHMs OpraHuU3aUUIMMU,
OCYLIECTB/ISIOLMMM  00pa3oBaTe/IbHYIO [eATe/IbHOCTb M YCTaHOBJIEHMS IIpeJe/IbHOrO CpoKa
MICTIO/Ib30BaHMS UCK/TIIOUEHHBIX YUeOHUKOB>.

8. Pabouas mporpamMma cpefHero obuiero o6pasoBanusi mo xummu st 10-11 kraccos
o6pa3oBaTebHbIX OpraHusauuit. BasoBblii yposeHb (Ofo6peHa pelleHueM denepasbHOrO
y4e6HO-METOAMYECKOro 0ObeIMHEeHNMs 110 061eMy 06pa3oBaHMIO, POTOKOI 7/22 ot 29.09.2022
).

9. PaGouast mporpamMma cpefHero obiero o6pasoBaHus mo xummu ans 10-11 kmaccos
o6pa3oBaTe/IbHbIX OpraHu3aumii. Yray6/ieHHbl yPOBeHb (0400peHa pelleHueM (depepaibHOrO
y4e6HO-MeTOMYECKOro 06beIMHeHus 110 061eMy 06pasoBaHmIo, IPOTOKON 7/22 ot 29.09.2022
T):

10. Tucemo Munucrepersa nmpocsetenust Poceuitckoit @epepanmy ot 17.11.2022 Ne 03-
1889 «O HampaBneHuu uHboOpmMaumu» (BMecTe ¢ «VH(OPMALMOHHO-Pa3bsICHUTE/IbHBIM
IMCBMOM 06 OCHOBHBIX M3MEHEHMSIX, BHECEHHbIX B (elepalbHblifi TOCYNapCTBEHHbIN



06pa3oBaTeNbHbI CTAHAAPT CpegHero obuiero ob6pa3oBaHMs, M OpraHU3auyuyu paboThl IO ero
BBELIEHUIO»).

11. TlocraHoBnenue I'1aBHOrO rocygapCTBEHHOIO CAaHMTApPHOrO Bpauya Poccuiickoit
®epepaumn ot 28.09.2022 Ne 28 «O6 yrBepkaeHum caHurtapHbix mnpaBwi CIT 2.4.3648-20
"CaHUTapHO-3MUIEMUOJIOTMYECKME TPeOOBaHUS K OpraHM3alMsM BOCIUTAHUS U OOYUYeHMs,
OT/bIXa ¥ O3[OPOBJIEHMUS IETEN U MOJIOIEXU' ».

12. Tlpuka3 MuHMCTEpCTBa TpyAa M couMasbHOM 3ammThl Poccuiickonn Pepepaumm OT
18.10.2013 Ne544n «O6  yrBepkmeHMM TpodecCUOHAJIbHOrO  craHzapra ' llemaror
(memaroruueckasl JeSTeJbHOCTb B cdepe MDOLIKOJbHOTO, Ha4yaJbHOTO OOIIero, OCHOBHOI'O
o611ero, cpegHero obiiero o6pasoBaHmust) (BOCIIUTATEb, YIUTENDb)' ' ».

13. KoHuenuus nperogaBaHus y4yebHoOro npegMera «Xumus» B 0011e06pa3oBaTeIbHbIX
opraumsaumsax Poccuitckoit  @Depepanuy, peanusyIOLMX OCHOBHble 0Opa3oBaTesbHble
nporpammbl (YTBepkaeHa Pemrenuem Kosnermun MunucrepcrBa mpocBelieHus Poccuiickoi
®enepanuy mpotrokosa ot 03.12.2019 Ne [IK - 4 BH).

14. Pacnopsbkenme JlenmapramenTa obulero o6pasoanus Tomckoi obnacty ot 28.09.2018
Ne832-p «O6  yrBepkmeHum KoHuenuum  pasButuss  (QU3MKO-MaTeMaTMYeCKOro U
ecTecTBeHHOHay4HOro o6pasosanusi Tomckoii o6iactu Ha 2019-2025 rr».

Hanpasiienus coBepumeHcTBoBaHus 06HoBIeHHOro ®I'OC COO no npeamery
«XumMusi»

B cootBerctBum ¢ o06HOBAEHHBIM PI'OC COO xumusa SBASETCS 00s13aTe/IbHbIM
npeIMeTOM Ha YPOBHE CpeJHero obliiero o6pa3oBaHys U M3ydaeTcs Ha 6a30BOM U yri1y6/1eHHOM
yposHe (EcTecTBeHHO-Hay4yHbIli Tpoduib). B cooTBeTCTBMM C OOIIMMM LMY U IPUHUMUIIAMU
®rocC COO conepkkanue mpeamera «Xumus» (10-11 xyaccel, 6a30Bblii YPOBEeHb MU3YUYEHUsI)
OpPMEHTUPOBAaHO T[PEUMYILECTBEHHO Ha ~OOLIEKYJbTYPHYIO IOArOTOBKY OOY4YaroLIMXCs,
HeoOXOOUMYIO UM JIJIsi BBIpPAGOTKY MUPOBO33PEHUECKMX OPUEHTUPOB, YCIIELIHOTO BKIIOYEHMs B
XM3Hb COLMYMa, TMPONO/DKeHUs 06pa3oBaHMSI B Das3IM4YHbIX O0O0/1aCTIX, He CBSI3aHHbBIX
HeIOCPEeICTBEHHO C XuMMen. YrirybaeHHOe U3ydeHre XMMUM OCYILECTB/ISEeTCS B COOTBETCTBUU C
yuye6HbIM IUIaHOM Mpobwis C OpueHTauuelr Ha Oyayuiyio chepy HpodeccuOHaIbHON
JIEeSTeTbHOCTA 00YyYaroLIMXCS.

B cBsi3M C yBeJIMUYEHMEM IepeyvHsl 0Osi3aTeIbHbIX NpeameToB (¢ 8 g0 13) u coxpaHeHKeM
IPeeMCTBEHHOCTY CpefHero o6LIero 0o6pa3’oBaHMsI M OCHOBHOIO OOLIero 0o6pasoBaHMs -
IlepeueHb YYeOHBIX TPEJMETOB Ha YPOBHE CTaplleif IIKOJIbl CKOPPeKTMpOBaH. B yueGHbii
npeaMeT «XMMMS» B UEISX YCWIEHUS CONEPXKaHMUS MHTETPUPOBAHO COMep)KaHMe YUYeOHbIX
npenMeToB «ECTeCTBO3HAaHME» U «DKOJIOTHSI», KOTOPbIe GbUIM 3asiBJIeHbl B MPEIbILYLIEN Bepcun
drocC COO.

CocrapnsiolMMM  npeamera «XuMusi» SBISIOTCS 6a3oBble Kypcebl - «OpraHuueckas
xumusi» 1 «O611as M HeopraHuyeckas XMMusi», OCHOBHBIM KOMITOHEHTOM COJEP’KaHMUsI KOTOPbIX
SIBJISIFOTCS] OCHOBBI 6330BOM HAayKU: CUCTEMa 3HaHMM 10 HEOPraHMYeCKOM XMMMM (C BKIIIOUEHVEM
3HAHMI U3 OBLIel XMMMM) M OpraHMueckoit xummu. PopmMMUpoOBaHMe NAHHON CUCTEMbl 3HAHMIA
IIpM U3ydeHMM MpeaMeTa 06ecreumMBaeT BO3MOXXHOCTb PacCMOTDEHMs BCEro MHOroo6pasus
BeLLeCTB Ha OCHOBE OBIIMX MMOHSATHI, 3aKOHOB Y TEOPUIA XUMUA.

CTpyKTypa copepxkaHus KypcoB - «Oprannyeckas xumus» u «OO61as 1 HeopraHuyeckas
xumusi» cOpPMMPOBaHa B NMPOrpaMMe Ha OCHOBE CHMCTEMHOTO MOJXOJa K U3YUeHUIO y4eGHOro
MaTepyuaia OBYC/IOB/IeHa MCTOPMYECKY OOOCHOBAHHBIM Pa3sBUTMEM 3HAHUM Ha OINpeLeN€HHbIX
TeopeTU4YeCcKnX ypoBHsX. Tak, B Kypce OpraHM4eCKOM XMMMUM BeLIeCTBa pacCMaTpPUBAIOTCS Ha
YPOBHE KJIACCMUECKOH TeOpMM CTPOEHMs OpPraHMYecKuMX COeNMHEHMi, a TakKe Ha ypoBHe
CTEepeOXMMUUYECKUX U 3SJIEKTPOHHBIX HpelICTaBHeHMﬁ O CTpO€HMM BeLIeCTB. CBQH,EHVIF[ 06
u3yyaeMbIX B Kypce BeLIeCTBaxX JalOTCS B DasBUTMM - OT YIJIEBOAOPOJOB [0 C/IOXKHBIX
GMOJIOTMYECKM aAKTUBHBIX COeIMHEHMM. B Kypce OpraHmM4yecKoM XMMMUM II0JY4YarOT pasBUTHE
cOpMMpPOBaHHbIE B OCHOBHOJ IIKOJIE TIePBOHAYa/IbHbIe NPEJICTABIeHNs O XMMUYECKON CBSI3N,
KJIACCU(PUKALMOHHBIX MPU3HAKaX BEILECTB, 3aBMCMMOCTY CBOMCTB BEILECTB OT MX CTPOEHMS, O
XUMMUUYECKOMN peaKkLUM.



[Tog HOBBIM YIJIOM 3peHuMst B rnpegMmeTe «XuMusi» 6a30BOrO YPOBHSI pacCMaTpUBAETCH
M3YUYEHHbI B OCHOBHOM IUKOJIE TEOpeTMYeckuil martepuan U (PaKTOJOrMYeCKMe CBelEeHUS O
BellleCTBAaX M XMMMYeCcKoy peakumu. Tak, B yacTHOCTH, B Kypce «O6uiasi ¥ HeopraHmuyeckas
XMMMSI» YYalMMCS TIPeJOCTaBjIsIeTCsl BO3MOXXHOCTb OCO3HAaTb 3HaueHue IepuouyecKoro
3aKOHa C O6IIEeTeOPeTUYECKMX M METOHOJIOTMYECKUX MO3ULIMM, ITy6Ke TMOHATb MCTOPUUYECKOe
u3MeHeHMe (PYHKIMI 3TOro 3aKOHA - OT 06061AoIIeN 1O OOBSICHAIONIEN U ITPOrHO3UPYIOLIE.

Peanusauus MeXIIpe[IMETHbIX CBSI3€/i IIPU U3yUYeHMM OOlLleit M HeOPraHM4eCcKou XUMUM B
11 kacce OCYIIECTB/ISIETCS Yepe3 UCIOIb30BaHMe KaK OOILMX eCTeCTBEeHHO-HaY4HbIX MOHATUN
(aBieHMe, HayuHbli (akT, ruUIOTe3a, Teopus, 3aKOH, aHaIu3, CUHTe3, Kiaccudukaums,
TNIepUMOJNYHOCTb, HabiofeHue, U3MepeHMe, SKCIIepUMEHT, MOJe/b, MOJAEIUPOBAHKE), TAK U
TIOHSITUIA, IPUHATHIX B OTAE/IbHBIX IIPeIMeTax eCTeCTBEHHO-HayUHOro IUKIIa.

dusuka: Mmarepus, MUKPOMMD, MaKpOMMpP, aTOM, 3JIEeKTPOH, NPOTOH, HEWUTPOH, MOH,
M30TOIBI, PaJMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTMUeCKMil ypOBeHb, BEILIeCTBO, TeJO, O6BEM,
arperaTHoe COCTOSIHME BeILeCTBA, MMealbHbI Tras, (u3MUecKue BeIMUUHDI, €IMHULIbI
M3MepeHMsl, CKOPOCTb, SHeprus, Mmacca.

Buosorusi: KJeTka, OpraHusM, B3KOocucTeMa, Ouocdepa, MeTaboiusM, Makpo- WU
MUKpPO3JIeMEHTbI, GEJIKM, KUPbI, YIJI€BOAbI, HYKJIEMHOBbIE KUCJIOTbI, (EepMEHTbI, TOPMOHBI,
KPYTrOBOPOT BELECTB ¥ IIOTOK SHEPruy B IKOCUCTEMAX.

[eorpadusi: MyuHepasibl, TOPHBIE IIOPOIbI, TI0JIe3HbIe UCKOIaeMble, TOIUIMBO, PeCypChl.

EfuHas cucTeMa 3HaHMIA O BaKHEMIIMX BEIECTBAX, MX COCTaBe, CTPOEHUM, CBOMCTBAX U
TIPUMEeHEeHMH, a TaK)Ke O XMMUYECKMX PeaKklMsIX, X CYIIHOCTH ¥ 3aKOHOMEPHOCTSX ITPOTEeKaHUs
noronHsiercst B Kypcax 10 u 11 KIaccoB s/ieMeHTamy COfep)KaHusl, MMEeIOUIMMU TIPUKIIaHON
XapakTep. DTU 3HaHMsI CIIOCOOCTBYIOT MOHMMAaHMIO B3aMMOCBSI3UM XMMMUM C JPYTMMU HayKaMmu,
PacKpbIBAIOT €€ pOJib B [IO3HABaTeJbHOM ¥ MPAKTUYECKON NEesITeSIbHOCTH YeJOBeKa, MOMOraioT
BBIITYCKHYMKY OPMEHTUPOBATBCS B OBLIECTBEHHO ¥ JIMYHOCTHO 3HAUMMBIX NTPO6/IEMAX, CBS3aHHbIX
C XVMMeit, KpUTUYECKM OCMBICIMBATh MH(OPMALMIO M TIPUMEHSTh e€ 1151 OTOHeHUs: 3HaHUH,
peLleHMs] MHTE/UIEKTYaIbHBIX ¥ 3KCIIEPMMEHTa/IbHbIX MCC/IeNoBaTe/IbCKUX 3a/1ay.

B uenom comepkaHue yuebHOro mnpegmera «XuMMsi» JIaHHOTO YPOBHSI M3YyueHMs
OpMEHTMPOBaHO Ha (GOPMMPOBaHME Y YYAIMXCS MUPOBO33PEHYECKON OCHOBBI /IS NIOHMMAHMS
dunocodckux upueit, TaKMX Kak: MaTepuajbHOe eJUHCTBO HEOPraHW4YeCKOro U OpraHnyeckoro
Mupa, OBYCJIOBIEHHOCTb CBOWCTB BeILECTB MX COCTaBOM }M CTpOeHMeM, I03HaBaeMOCTb
IIPUPOMHBIX SBJIEHMI ITyTEM SKCIIEDUMEHTA ¥ PelLleHNs IPOTUBOPEUMi MEXY HOBbIMMU (QaKTamy
M TeOpeTMYEeCKUMM IIPEANOChUIKAMM, OCO3HaHMe DOJM XMMMUM B PpelIeHMM 3KOJIOTUUYECKUX
npo6JieM, a Takke MpobseM cOepekKeHMs] SHePreTMUecKux pecypcoB, ChIpbs, CO3NAHUS HOBBIX
TeXHOJIOTMI ¥ MaTepuajoB.

B ruiaHe pelleHMs 3afay BOCIIMTAaHMs, PasBUTMS M COLMAIM3ALMM OOYYaIOLIMXCS
TIPUHSTbIE POrPaMMO¥ TOAXOAbI K OINpeeeHMIO COLepKaHust M IOCTPOeHUs IpeAmera
[peyCMaTPUBAIOT (GOPMMPOBAHME Y YUALIMXCS YHUBEPCAIbHBIX y4eOHbIX AeMCTBMI, MMEIOIIMX
6a30BOe 3HAUeHMe IS pasIMUHbIX BUIOB JeSTeJbHOCTU: pellieHus mpobsiem, MoMCKa, aHaamsa 1
06paboTku MHpOpMaLMK, HEOBXOAMMBIX [Ji MNPUOOpPETeHust OIbITa MPaKTUYeCKOn W
MCCJIeOBATeIbCKOM NesSTeIbHOCTH, 3aHMMAIOLLel Ba)KHOe MeCTO B MO3HAHUM XUMUM.

OCo6eHHOCTH NpernojaBaHus npeavera «XumMmus» B COOTBETCTBUM C 0OHOBJICHHBIM
droc coo

CorjacHO BCeM BapMaHTaM (elepalbHOrO0 Y4YeGHOro IUIaHa CpefHero ObLero
06pa3oBaHus, YYebHbI IpeameT «XUMMS»  SBJISETCS  4acCTblO npegMeTHON  06s1acTU
«ECTecTBeHHbIE HAyKM» U ero U3yueHue SBJISeTcs 06si3aTe/IbHbIM Ha 6a30BOM Wiy YI/1y6/IeHHOM
YpOBHSIX.  YTyOJeHHbII  yPOBEHb  M3Y4YeHus XMMMM  HanpaeB/leH Ha  pealnsaumio
[IPeeMCTBEHHOCTH C TMOCJIEAYIOLMM STAlloM IMOJTy4YeHMs XUMUYECKOro 06pasoBaHus B pamkax
M3YYeHMs CIelMATbHbIX €eCTeCTBEHHO-HAaYUHbIX M XMMMYECKMX [AMCUMIUIMH B By3aX MU
OpraHM3alMsIX CpefgHero MpopeccHOHaTbHOro 06pa3soBaHMs. VYpoBeHb M3y4YeHUs] XUMUU
ompeziensieTcs IpoduIIeM K1acca, a TakKe 3apocaMy U MpPeAnOYTeHNSIMM 00y JarOLMXCS.




Xumus Ha 6a30BOM ypOBHe M3yuyaeTcs B 06beMe 68 yacoB (2 rozpa ro 1 yacy B Hefeslto),
Ha yriy6JeHHOM YpoBHe - B o6beme 204 yaca (2 roga rno 3 yaca B Hefie/Ii0). DTO MMHMMaJ/IbHOe
KOJIMYECTBO YacOB, KOTOPOE MOJKET ObITh YBEJMUEHO 3a CYET YacOB LIKOJILHOTO KOMIIOHeHTa. B
TeMaTUYeCKOM IUIAHMPOBaHMM YKa3aH pe3epB yyeOHOro BpeMeHM, KOTODbIM DEeKOMEeHAYeTCs
MCIIO/Ib30BaTh [JII OPraHu3alMy XUMMMUUECKOrO 3KCIepMMeHTa (3KCIepMMeHTA/IbHbIX MeTO[OB
M3yUYeHMs) ¥ TIOBTOPUTEIbHO-0000ILAIOIIMX YPOKOB.

PaccmarpuBas comepskaHuMe yduebHOro mnpenmera «XuMusi» Heo6XOOUMO OOpPaTUTD
BHMMaHMe, YTO MpeIMETHbIe Pe3y/bTaThbl YIIyGJeHHOTO YPOBHS BKJIIOY@eT, B COOTBETCTBUU C
tpe6oBanmamu @I'OC COO, Bce pe3ysbTaTbl 6a30BOr0 YPOBHS U IONOIHUTE/IbHO:

- cOpMMPOBAHHOCTb YMEHMs OIpefesisiTb BUJ XMMMYECKOM CBSI3M B OPraHUMYeCKMX
coelVHEeHMsIX (KOBaIEHTHAsl ¥ MOHHAS CBSI3b, O- U TI-CBS3b, BOJOPOJHAs CBS3b);

- chOpMMPOBAaHHOCTb YMEHMsI MOATBEPXKIAaTb HAa KOHKPETHBIX IpMMepax XapakTep
3aBMCHMOCTM PEaKIMOHHOM CIIOCOBHOCTM OpPraHMYeCKUMX COe[MHEHMi OT KPaTHOCTM M THIIA
KOBQJIGHTHO CBsA3M (O- U TI-CBSI3U), B3aMMHOT'O BJIMSTHMSI aTOMOB Y I'DYTINT aTOMOB B MOJIEKYJIaX;

- CchOPMMPOBAHHOCTb YMEHMSI [IPMMEHSTb OCHOBHble OINepalyuy MbICIUTEIbHON
IeITeIbHOCTM - aHaJIM3 M CUHTE3, CpaBHeHMe, 00OO0OILeHMe, CUCTeMaTHU3alMIO, BbIIB/IEHME
IPUUMHHO-CIIEICTBEHHbIX CBSA3eM - /I M3yYeHMsI CBOMCTB BEILIECTB M XMMUYECKMX PEaKLMiL;

- cOPMMPOBAHHOCTb YMEHMI: OCYLIECTBJISTh Ile/IeHalpaB/IeHHbI! MOUCK XUMMUUECKOM
yHpOpPMALMM B DasIMYHbIX MCTOYHMKAX (HayyHash M ydyeGHO-HayyHas JIUTeparypa, CMU,
MHTEpHET M [Ip.), KPUTMUECKM aHaIM3MPOBaTh XMMIUYECKYIO MHHOPMALHMIO, IlepepabaThIBaTh ee 1
MCIIO/Ib30BaTh B COOTBETCTBUM C [TOCTABJIEHHOM yUeOHOM 3aaveit.

Wsyuenne xuvmu B 10 m 11 kiaccax MOCTPOeHO Mo JmHeiHON cxeme. B 10 kmacce
u3JaraeTcsi Matepyan opraamdeckoit xumum. Kypc opranndeckon xumum B 10 kiacce nocrpoeH
TpagMuMoHHO. OH HAauMHAeTCsl C OCHOBHBIX MOHSATMI OPraHMYeCKOW XMMMM, 3aTeM M3/laraercs
CTPYKTYPHasi Teopusi OPraHM4eCKNX COeNMHeHMI, PaCCMATPUBAETCS X 3JIEKTPOHHOE CTPOEHME.
TI0TOM M3Y4YaIOTCS BaKHEHILME KJIACChl OPraHMYeCKUX COeIMHEHMI: YI/IeBOLOPO/IbI, KUCIOPOA-
M asorcomepxaue coefuHeHus. CucreMaTMyeckoe M3JIOXKEHMe CTPOEHMsl WU CBOJCTB
OpraHMYeCKMX COEIMHEHMI I03BOJISIeT NepeiT K OMOIOrMyecKky aKTUBHBIM BelleCTBaM —
YIJIeBOJAM, >KMpaM, OenkaM. 3aKaHuMBaeTCs KypC OpPIaHMYecKOid XMMMM pacckasom O
MoNMMepax ¥ MX WUCIO/Ib30BaHMM B ObITYy M B TexHuke. B 11 kiacce paccMaTpuBarOTCA 2
OCHOBHBIX pasjieJia: TeOpeTUYeCKMe OCHOBbI XMMMM, HEOpPraHuyecKast XMMIsl, XUMMUS U KU3Hb.

Yue6HbIl npeameT «Xumusi» Ha yriy6JeHHOM YpOBHe PEeKOMeHIyeTCsl M3ydaThb B Kjaccax
eCTeCTBEHHO-HayYHOTO MNpO(Wis, HalpyMmep, XMMMUECKMX, XMUMMUKO-OMOJOIMYECKUX U
MeIUIMHCKMX.

OcHOBY cofepxanusi KypcoB «OpraHuyeckas xumusi» u «Ob6iias ¥ HeopraHuyeckas
XMMMSI» COCTaB/ISIeT COBOKYITHOCTb MPEIMETHbIX 3HaHMI M YMEHMI, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3yueHus! TpefMeTa. OTa CUCTeMa 3HaHMi MOayyaeT ONpe/e/IEHHOe TeOpeTUYecKoe
JOTIOJIHEHMe,  TIO3BOJSIONIEe  OCO3HAHHO  OCBOMTb  CYIIECTBEHHO  Gosbwmit  06bEM
(baKkTOoJIOrMYecKoro Marepuana.

10 xnacc 11 knacc
«OpraHuyeckass XuMus» «O01as ¥ HeopraHu4YecKast XuMus»

OCHOBHbBIM KOMIIOHEHTOM COJepKaHMsI KOTOPbIX SABJISIOTCS OCHOBbI 6a30BOM HayKu: CUCTEMa
3HAHMI 1O HEOPraHMYeckoil Xumuu (C BKJIIOYEHMEM 3HaHMH u3 OOLien XUMuM) U
OpraHMYecKoi XMMUMA.

BeuecTBa  paccMaTpMBAalOTCST Ha  ypoBHe | B Kypce yvaummcs IpeloCTaB/seTCs
KJIACCUYECKOM TEOpUM CTPOEHUS] OPraHMYeCKUX | BO3MOXXHOCTD OCO3HaTh 3HaueHue
COGHMHeHMﬁ, CTEPEOXMMMUYECKUX n | rIepnoanvdeckoro 3aKOHa C
3/IEKTPOHHBIX MPENCTaBIEHU)I O CTPOEHMM | OOLLETEOPETHYECKMX M METOMOIOrMYeCcKMX
BemecTs. CpeleHusi 06 M3yyaeMbIX B Kypce | MO3MLMIA, TIy6ske MOHSATb MCTOPUYECKOe
BellecTBaX JAIOTCSI B pPasBUTUMM —  OT | M3MeHeHMe GYHKLUMA ITOTO 3aKOHA - OT
YIJIeBOLOPOJOB JO CJIOXHBIX 6MOIOrMyecKkn oboblaroel OO0  OOBSICHSIOLIEN U
aKTUBHBIX COeIVHEHUIA. PasButie | MpOrHO3uUpyIOLIe.




TIpeICTaB/IeHMs] o XUMUUYECKOM CBSI3U,
3aBMCUMMOCTY CBOMCTB BEIIECTB OT UX CTPOEHMS,
0 XMMMUYECKON peaKiumu.

Ha yriny6/1€éHHOM ypOBHe M3y4eHus NpeameTa obecrieueHa BO3MOXXHOCTb 3HAYMTEIbHOTO
yBe/IMUEHUs] 06bEMa 3HAHMM O XMMMUYECKMX 3JIeMEeHTax M CBOMCTBAX MX COeJUHEHMN Ha
OCHOBE pacCIIMpeHMs U YITyOaeHus peACcTaBIeHui i O CTPOEHMY BellleCTBa, XMMUYECKOM CBSI3U
¥ 3aKOHOMEPHOCTSIX IMMPOTEeKaHMs peakLMit, pacCCMaTpPUBAEMbIX C TOYKM 3PEHUS] XUMMUUYECKOU
KMHEeTUKM U TepMOAMHAMMKHU. VI3yueHue mepmomymueckoro 3akoHa u Ilepuopyuyeckoit cucrembl
XUMUYECKMX 3JIEMEHTOB 6a3smMpyeTcss Ha COBPEMEeHHbIX KBAHTOB MeXaHMYeCKUX Ipe/iCTaBIeHUSIX
O CTPOEeHUM aToM. XMMUUECKasi CBsI3b OOBSICHSETCS C TOYKM 3PEHMS] SHePreTMYeCKMX M3MeHeHM
npy eé o6pa3soBaHUM M Pa3pylIeHMM, @ TakKKe C TOUKM 3PeHMs] MeXaHU3MOB e€ 06pa3OBaHMSI.
M3yueHue  TUIIOB  peakumil  JOMOJHSieTCs  (OPMMpOBaHMEM  IpeACTaBleHMit 06
5JeKTPOXMMMUYECKMX IPOLIeCCcaX M 3JIEKTPOJIM3e pacIuIaBOB M PacTBOPOB BellecTB. B kypce
OpraHMYecKOoy XMMMM [IPU PACCMOTPEHUM PEaKLMOHHOM CIIOCOOHOCTU COEIMHEHMI YIeJISeTcs
ocoboe BHMMaHMe BOMPOCAaM 06 3JeKTPOHHbIX 3(d(deKTax, O B3aMMHOM BJIMSHMM aTOMOB B
MOJIEKYJ/IaX ¥ MeXaHu3MaxX peakLyi.

Ocoboe 3HayeHMe MMeeT TO, YTO Ha COIepyKaHMe KYpPCOB XUMUM YIIyOJEHHOTO YPOBHS
M3yueHus IJis KJIAacCOB OIpefieiéHHOro npoduis (I/1aBHBIM O6pasoM Ha MX CTPYKTYPY M
XapakTep JOIMOJIHEHMI K OBLLel cucTeMe MpeJIMeTHbIX 3HAHMI) OKasbIBAIOT BIMSHNME CMEXXHbIe
npenmeTbl. Il K/1accoB XuMMKO-(usmueckoro npoduas 6o/biloe 3HaueHue OYAyT MMETb
3/1leMeHThbl Y4e6HOro mMarepuana no obuieit xumun. [Ipy usydyeHun npegmera B IaHHOM Clyyae
aKIeHT 6y/eT cJeaH Ha OBLIHOCTb METOLOB [O3HaHMsl, OGLUIHOCTb 3aKOHOB M TEOPUIl B XUMUM
¥ B QU3MKe: aTOMHO-MOJIEKYJISIDHAast Teopust (MOJIEKYJsipHas Teopusi B (GM3MKE), 3aKOHbI
COXpaHeHMsi MacChl M 3HEpruy, 3aKOHbl TePMOAMHAMMKM, 3JIEKTPO/IM3A, IMpPEeCTaBlIeHUs O
CTPOEHMM BeLLEeCTB.

JI/19 KIaCcCOB XMMMKO-0MO0JIOrMYecKoro rnpoduist 60bImil yaelbHbli BeC OyleT uMeTb
opraHuyeckass Xumus. B ITOM CiIy4yae TPeJOCTaB/seTCS BO3MOXHOCTb Mjsi  Goree
OBCTOSITENIBHOTO PACCMOTPEHMSI XMMMUYECKOM OpraHM3alMyu KJIeTKM Kak 6MOJIOrMyecKkon
CUCTEMBI, B COCTaB KOTOPOH BXOHAT TaKue CTPYKTYPHble KOMIIOHEHTbI, KaK JMIUbl, 6esKy,
yIJIeBOJbl, HYK/JIeMHOBble KUCIOTHI M Ap. [IpM 3TOM 3HaHMS O COCTaBe M  CBOWCTBAx
TpeJCTaBUTe/Iell OCHOBHBIX KJIACCOB OPraHMYecKMX BeLIeCTB CIyXKaT OCHOBOM MJIS M3Y4YeHMS
CYILHOCTM IpoLieccoB GOTOCKHTe3a, IbIXaHMs, MMILIEBAPEHNS.

Tabnuya 1

CpaBHeHye cofiepXanus yue6Horo npeamvera «Xumus» 10 Kracc npu 6asoBom u

yIJIy6JIEHHOM YPOBHE 00y4eHMsI

Ba3oBbI1i YpOBeHb VYr1y6/IeHHbIN YPOBEeHb
Pasgen 1. Teopermueckme ocHOBbI | Pasgen 1. Teopermyeckue  OCHOBBI
opraHu4eckoy xummm (3 9) oprannveckou xumuu (7 9)
Tema 1. Ilpemmer opraumueckon xumun. | Tema 1. IlpeameT OpraHMYeCKOl XMUMMUM.
Teopust XMMMUUECKOTO CTPOeHMs: opraHnyeckux | Teopust XMMMUYECKOro CTPOEHMSI OPraHNyeCKuX
coenuHeHM (3 u) coenuuenuu (7 4)
Paspen 2. Yriaesopopopsl (12 ) Paspen 2. YriaeBopopoani (32 1)
Tema 2. [TpenenbHbie yrieBogopoasl (5 u)
Tema 2. [IpefenbHble yriaeBOAOPOAbI (2 u) Tema 3. HenpepenbHbie yriaeBogopoab! (13 v)
Tema 3. HenpezenbHble yryieBogoposl (6 ) Tema 4. Apomatuyeckue yrieBogopoabl (8 u)
Tema 4. Apomaruueckue yriesogoponbl (2 4) | Tema 4 [TpupopHbie UCTOYHUKU
Tema B. [TpuponHbie MICTOYHUKM | YIJIeBOJOPOLOB U UX NepepaboTka (4 1)
yIJIeBOLOPOJOB U UX NepepaboTka (2 u) Tema 6. I'anoreHnpon3BoHbIE
yIJIeBOAOPOJOB (4 9)
Pa3pen 3. Kucnopoacoaepxkauiue | Pasnen 3. Kucnopoacozepsxaiuye
opraumMyeckue coegyHenus (12 9) opraHudyeckue coeayHeHus (38 9)
Tema 6. Ciuptbl. Denon (3 9) Tema 7. Crinptsl. @enosn (10 v)




Tema 7. Anpperuapl. Kap6oHOBbIE KMUCIOTHI.
CnoskHbie 3gupsi (7 4)
Tema 8. YrneBoppl (2 4)

Tema 8. Anbperuppi. KapboHOBbIE KUCJOTHI.
Cnoskubie a¢upsr (20 1)
Tema 9. Yrnesogpi (8 u)

Paspen 4. Asorcopepkaniye opraHudecKkue
coeguHenu (3 4)

Paspen 4. Asorcopepikaiuye OpraHmdeckKye
coemyHeHus (12 9)

|

Tema 9. AMuHbl. AMMHOKUCIOTBL. Besnku (3 )

Tema 10. AMuHbI. AMMHOKUCIOTBI. benku (12 ‘

4)

Paspen 5,
coenuHeHMs (2 1)

BbicOKOMOJ/IEKY/ISIDHbIE

Pasnen 5.
coenyHeHus (6 1)

BbICcOKOMOJIEKYISIpDHDbIE

Tema 10. ITnactmaccel. Kayuyku. BonokHa (2

4)

Tema 11. BbricOKOMOJIEKY/ISIpHbIE COeIVIHEHUS
(6 1)

PaccMOTpyUM CpaBHeHMe cofepskaHusi Ipu 6a30BOoM M yriay6ieHHoM yposHe («Xumus» 10
KJIacC) Ha NpUMepe TeMbl: « AMMHBI. AMMHOKUCIIOTBI. Beskn»

Tabnuya 2

ba3oBbIi ypoBeHb ]

Vr/1y6/IeHHbIN YPOBEeHb

Tema 9 (10). AMuHbBI. AMMHOKMCIOTBI. bestku.

AmuHbl. MeTuIaMMyH ¥ aHUJIMH: COCTaB,
cTpoeHue, GusMyeckue U XUMHUYECKHe
cBoycTBa (ropeHue, B3aMMOJENCTBUE C
BOJION M KUCJIOTaMM).

AMMHOKMQIOTBI  Kak  amdoOTepHble
opraHuyeckue COeIMHeHMsI.
dusmyeckue U XUMMUYECKUE CBOMCTBA
aMMHOKMCJIOT (Ha IpuMepe TLJIMLMHA).

Buonoruueckoe 3HaueHyue

«AsoTcomepKalye OpraHuyecKme CoOeMHEHUS».
aMMHOKMCIIOT. TlernTuabl.

Ne 7 Pewenue sKkcriepMMeHTaIbHbIX 3a7ay 110 Teme
Benku Kak MMPUPOJIHbIE u

«PacriosHaBaHMe OpraHM4eCcKux COeJUHEHUN».
BbICOKOMO/JIEKYJISIPHbIE coenyHeHMs.

Borunciienus
[TepBuuHasi, BTOpMYHAs M TpeTUYHas "

Onpenenenue MOJIEKYJISIPHON bopmyJIbI
CTPYKTypa GeJIKOB. Xumuueckue

4 OpraHMyYecKoro BelLJecTBa I10 MacCOBBIM [OJISM

CBOMCTBa 6eJIKOB: TUPOJIN3,

JeHaTypaums, KayeCTBeHHble DeaKUuu
Ha OeJIKu.

JeMoHCTpauyu

IeHaTtypauus 6eKOB IIpY HarpeBaHUU;
LIBeTHBIE peakLuy GesIKOB.

AHWIVH
apoMaTU4ecKoro
azomcodeprcaujux
COeOUHEeHUsIX.
ocHoeaHusi. Hykneunosble
cmpoeHue u 6uonozuueckas polb.

IdemoHCTpauMu

PactBopeHue 6eKOB B BOJIE.

IpakTUUeckue padboThI

Ne 6 PelueHyue SKCIIepMMEHTAIbHBIX 3374 I10 TeMe

9JIeMEHTOB, BXOISILIMX B ero CoOCTaB, IO Macce
(06bEMyY) TNPONYKTOB CropaHus; IO KOJIUYECTBY
BelecTBa (Macce, 06bEMY) IPOAYKTOB peakumu u/
WIN UCXOOHBIX BELeCTB;

Pelrenne pacuéTHbIX 3aJay Ha OIpeJe/ieHue J0JU
BbIXOJA ITPOAYKTa peakuuu OT TeOopeTU4ecKyu
BO3MOKHOTO.

MpeCcTaBUTelb aMMHOB
psiga. IMonamue 06

2emepoyuKIUYECKUX
IMupumuduHosble U  nNypuHos8ble
Kuciomel: cocmas,

Tabnuya 3

CpaBHeHye cofiepXanus yae6Horo npeamera «Xumus» 11 krace npy 6asoBoM u
yriy6/IeHHOM YPOBHe 00y4YeHus

Ba3oBbIi1 YpOBeHb

VYrny6/1eHHbI YPOBeHb

Pasnen 1. Teoperuueckue OCHOBBI XMMMHU
(12 v)

Pasnen 1. Teoperuueckue OCHOBBI XMMMUM
(36 )

Tema 1. Crpoedme aroma. Ilepuopmdeckuit
3akoH u [lepuognueckas cucTeMa XMMHUYECKUX
anemeHToB [I. 1. MeHeneesa (3 u)

Tema 2. Ctpoenue BeuiecTBa. MHoroobpasue

Tema 1. Crpoenme aroma. [lepuopmueckui
3akoH u [lepuomyyeckasi cucremMa XMMUUECKMX
snemenTtoB . Y. Menpeneesa (8 4)

Tema 2. Crpoenue BeuiectBa. MHoroo6pasue




BellecTB (4 ) BewecTs (10 u)

Tema 3. Xumuyeckue peakuumu (5 ) Tema 3. Xumnueckue peaxkuyu (18 u)

Pa3pen 2. Heopraunyeckas xuvus (16 1) Paspen 2. Heopranuyueckas: xumus (51 u)

Tema 4. Hemetasuibl (8 ) Tema 4. Hemeramibl (30 u)

Tema 5. Merasl (8 u) Tema 5. Metaub! (21 u)

Paspen 3. Xumus u )xusHb (4 1) Paspen 3. Xumus u xusHb (8 1)

Tema 6. Xumus u xxusHb (4 4) Tema 6. MeTogbl MNO3HAHMS B XUMMN.
Xymust v Xu3Hb (8 u)

Usyuenue mnpegmera «XUMMUSI» OPUEHTMPOBAHO IPEMMYILECTBEHHO Ha pacluMpeHue U
yriaybJieHue TeopeTMYecKoi M IIPaKTUUYeCKOM IOATOTOBKM OOyYarolyuXcs, BbIOPaBILIMX
onpenenéHHbl MpoduIb 00yyeHusl, B TOM 4uCie C MepCreKTUBON MOC/IeAYIOLIero MoyyeHus
Xummuyeckoro oobpasoBaHusi. Hapsgy c 3tuMm, Tpeb6oBaHus PI'OC COO Kk mnnaHupyeMbIM
pesysbTaTaM OCBOEHMSI OCHOBHOM 00pa30BaTeJbHOM IIpOrpaMMbl CpefHero o6i1uero
obpa3oBaHMs M3yuyeHUs] IpeaMera «XMMMUSI» OPMEHTMPOBAaHbl TakKe Ha pelleHue 3aaad
BOCIIMTAHMS M COLMAIBHOIO pasBuUTUS oObOyvamommxcs, Ha (@opMupoBaHMEe Yy HUX
OBILEeMHTE/UIEKTYaIbHbIX YMEHUIA, YMEHUM palMOHaIM3aluu yuyebHOro Tpyaa U OOO0OLIEHHBIX
crioco60B [1eATeIbHOCTH, MMEIOILIMX MEKIUCLIUIUIMHADHDIN, HaAIIpeIMeTHbI! XapaKTep.

PekomeHZaIyu 110 COCTaBJIEHUIO Pa60UYMX IIPOrpaMm 110 npeamMeTy « XumMmus»

Pabouas mporpamMma 1o y4ye6HOMY mpegmery «Xumusi» [O/DKHa obecrieunBarb
IOCTUYKEHMe [JIaHUPYEMbIX Pe3yJibTaTOB OCBOeHMs (heiepaIbHOM 06pa30BaTe/IbHOM MPOrPaMMbl
cpeHero ob1ero obpasoBaHus M paspabartbiBaTbcst Ha ocHoBe TpeboBaHui PI'OC COO.

Pabouyio mporpammy IO XMMUM Heo6XomMMo co3naBaTb B «KoOHCTpykTope paboumx
nporpaMM», KOTOpbIi pa3MellleH Ha caite «EnmHoe comepykaHue obuiero o6pasoBaHUs»
(https://edsoo.ru/constructor/). KOHCTpYKTOp pabouux nporpamm 6bu1 OGHOBJIEH B COOTBETCTBUM
¢ ®OOII B uvacTu 1ABGJOHOB YUYeOHBIX IPOrpaMM HENOCPeACTBEHHOrO IPMMEHEHMs, B TOM
yycsIe 1o npeaMeTy « XUMUSI».

i co3maHusi MpOrpaMMbl B KOHCTPYKTOpe HEOOXOAMMO 3aperMcTpupoBaTh HOBYIO
VYeTHYIO 3aMMCh B cucreMe (O6HOBJIEHHAs! BepCUsi KOHCTPYKTOpa pabounx mporpamm tpedyer
HOBOJ perucTpaumy (JIOTMHbI M [IapoJiv OT MpeIbiayliei Bepcuu He paboTaroT). B HOBOI Bepcun
KOHCTPYKTOpa pabouux IporpaMM HeoO6XOAMMO 3aHOBO 3aperMCTpUMpOBaThCs, C/IeAYs TIOHATHBIM
MOJCKa3KaM CUCTEMbI:

1. IepeitTut mo ccopuike: https://edsoo.ru/constructor/;

2. HaskaTb KHOMKY «KOHCTpYKTOp pabounx nporpaMm»;

3. HaskaTb KHOIKY «3aperncTpupoBaThCs»;

4. 3anosHUTb GOPMY permcTpaluuy;

5. ITocraBuThb rasouky B rpade «Coryacue Ha 06pabOTKyY IepCOHaIbHbIX JAaHHbIX»;

6. HaxxaTb KHONKY «3apermcTpupoBarbCsi» (Ha yKa3aHHbIA BaMM aJpec 3/1eKTPOHHOM
TIOYTHI IpUIET MUCbMO ¢ Temou «IToATBepKIeHue perucTpaumy Ha noprajae edsoo.ru» ¢ aapeca
noreply@edsoo.ru);

7. Ilepeitti B MOYTOBBIA AMK. OTKPBITH MUCbMO Y MEPENTH MO CChIIKe JJIsl 3aBepIIeHMs
perucrpauuu. Perucrpaumsi Ha caifTe MNpencTaBisieT cOOON 3amoHeHMe MHpopmauuu 06
yuuTese ¥ 06pasoBaTeIbHOM OPraHu3aluu, B KOTOPOJ OH paboTaeT: afipec 3JIeKTPOHHO! TIOUTHI,
naponb, ®WO, peruoH, paitoH, o6pa3oBaTe/bHas OpraHu3aLus, corjacMe Ha 06paboTKy
[MePCOHATbHBIX JaHHbIX.

B /m4HOM KabuHeTe 6YOYT COXPAHATHCS M OTOOPaXKaTbCsl YePHOBUKM U OTOBbIE paboune
IIPOrpaMMbl, KOTODbIE YUMTENIb COCTaBUT Ha OCHOBE KOHCTPYKTOPA pabounx nporpamm. Kaxmon
paboueii nporpamMme MpUCBauBaeTcss yHUKabHbI Homep (ID), KOTOpBIA CBUOETEILCTBYET O
TOM, UTO IpOrpaMMa CJe/laHa B COOTBETCTBMM C TpeboBaHMsiMM, mpefbsBiaseMbivu OI'OC u
®OOII.

Ilns TOro, 4To6bl BOWTM B HOBYIO BEPCMIO KOHCTPYKTOpa pabouMx MpOrpamm, HY>KHO
BBITIOJIHUTD CJIeyIOllMe TeACTBUS:

1. IepeirTu no ccbuike: https://edsoo.ru/constructor/;




2. HaxxaTtp kHONKy «KOHCTpyKTOp pabouux nmporpaMmm»;

3. HaxkaTb KHONKY «Bowtin»;

4. BBecTu CBOJ JIOTMH Y NapoJib, yKa3aHHbIE IPU PerucTpaLuy;

5. HaxkaTb KHOMKY «Bxom».

HauuHaTth paboTy B KOHCTPYKTOpe CjiefyeT C BblOOpa mpenMera u kjacca. Hampumep,
«Pabouast mporpamma yye6Horo mnpegmera «Xwumus» ajas 10-11 kjgaccoB cpepHero o6uiero
obpa3oBanus. Ba3oBblt ypoBeHb». Ha 3Tame 3amojiHeHMsi TUTYJIBHOTO JIMCTa HeOOXOLMMO
yKa3aTh Ha3BaHMe 06pa30BaTeIbHO} OpraHu3alyuy, BbIOpaTh BapuaHThl 6/0Ka «CormacoBaHue»
(10 COrJIaCOBaHUIO C aiMMHMCTpALMel IIKOJIbI), YKa3aTb Y4eOHbIN IOfi, HACeJIEeHHbIN ITyHKT U
rof, cosfaHus paboueit mporpaMmel. I co3gaHusi paboueyt mporpaMmbl He0O6X0AUMO:

1. BeibpaTb nyHKT «Pabouye nmporpammbi» B MEHIO CJI€Ba;

2. Haxxatp kHOnKy «Co31aTb»;

3. 3aIlOJIHUTh OTKPBIBIIYIOCS (HOpMY CO34aHUS IPOrPaMMBbI;

4. Vcrionb3ys orjasjieHue paboueit MporpaMmbl B JIeBOM 4aCTU 9KpaHa, [10C/1e10BaTeIbHO
3aI10JIHUTh BCE pasesibl paboueit MporpaMMbl;

5. CoxpaHMUTb U3MEHEeHUsI;

6. Haxxatb kHOmKy «IIpeArnpocMoOTp Mporpammbl» [JIsi TOrO, 4TOObI O3HAKOMMTbCS C
CO3JaHHO} BaMy MPOrpaMMOM U YOeIUTbCS B KOPPEKTHOCTY BHECEHHbIX IaHHBIX.

TemaTuueckoe IIAHMPOBaHME IPEACTABJIEHO B Bufae Tabiulpbl, IIe Cpasy 3arpy’keHbl
pasjesibl ¥ TeMbl IOJ KOHKDETHbIM KIacC, B COOTBETCTBMM C 4Yacamu, KOTOpble YKas3aHbl B
paboueit mporpamMme, ¢ yka3aHueM pe3epBHOIO BpeMeHM 1 O6ILEero KoamM4ecTBa 4yacos.

JaTy wu3yuyeHuss TeMbl HeOOXOOMMO BbIOpaTb U3 BbIMAJAIOLIEro KajaeHaaps ¢
BO3MOXXHOCTBIO BbIOOpa nepmona. B ciryuae coBmazieHusi KOHCTPYKTOD BbII@€T IOACKa3sKy AJIS
UCKJIFOYEHMS TEXHUYECKUX OILIMOOK.

[Ipy cos3maHmMyu TMPOrpaMMbl B TOYPOYHOM ILIAHMPOBAHMM €CTb  BO3MOXKHOCTb
peakTMpOBaTb TeMbl, OTBEIEHHble IIOfi pe3epBHOE BpeMs: W3MEHSTb Ha3BaHWe TeMbl,
KOJIMYECTBO YacoB, IepeMellaTh TeMbl OTHOCMTENBHO APYT Apyra, YAansTb ¥ [JO6aBisTb
CTOJIOLIBI.

B O06GHOBJIEHHOM KOHCTPYKTOpe pabouuMx MporpaMMm BO Bce pabouue IpOrpamMmbl B
pasgenbl «TemaTuueckoe ruiaHupoBanue» u «IloypoyHoe IlaHMpOBaHNME» yXKe MHTer pupOBaHbl
DexTpoHHble (1MbpoBbie) 06pa3oBaTe/IbHbIe PeCYPChl, KOTOPbIE EAAror MOXeT UCIO/Ib30BaTh
TIpY M3YYeHMM KOHKPETHOM TeMbI I10 TIPeIMeTy. YUUTeJII0 He TpeGyeTcst JOMOIHUTEIbHO MCKaTh
1MdPOBbIe PeCypchl COOTBETCTBYIOLME TEME YPOKa, T.K. B KOHCTPYKTOp MHTerpuposaH Karasor
LMGPOBOro 06pa3oBaTEIbHOIO KOHTEHTA.

Paspen «Yue6HO-MeTOAMYECKOe obecrieyeHre 06pa3oBaTe/IbHOro Mpolecca» BKAKOYaeT B
cebs obsi3aTebHble YyeOHble MaTepuasbl Uil YUMTENs M JUIS yYeHMKa - 3TO BCe Y4eOHMKH,
KOTOpble Ha [aHHbII MOMEHT BKJIOYeHbl B (elepanbHblii TepeuyeHb. «Meroauyeckue
MaTepuanbl mias yumrens» U «lludposbie obpasoBaTesibHblE DPECypchbl M PeCcypebl CeTu
MHTEpHeT» — 3TO MOJIS [JIs1 CBOGOIHOTO BBOJA, KOTOPbIE YUUTEJIb 3aII0JIHSIET CaMOCTOSATe/IbHO.

Korma rmeparor 3aBepliu/ 3arojiHeHMe paboyeit MporpaMmbl  (3aloOJHWIM  BCe
obsi3aTesbHble IO M pasfesibl IPOrpaMMbl) MPOrpamMMy Heob6xoammo «Omy6amMKoBaTbh» -
HakmMuTe KHOMKY «Omy6/mkoBarb». [locjie 3TOro CTaTyCc HAaHHOM MPOrpaMMbl M3MEHUTCS Ha
«3aBepIueHa» (Bbl BCEra MOKETe BEPHYTHCS K PeJaKTUPOBAHUIO TaKOM [POrpaMMbl).

s omy6/MKOBAHHOM (3aBepIIeHHON) paboueii MporpaMmbl B pexkuMe pelakTUPOBaHUS
nefarory 6yayT OOCTYTIHbI CJIeAYIOLIMe BO3MOXHOCTH:

1. Kuonka «CHATb c my6imkaimm». Ilemaror MosKeT CHSITb pabouyio Mporpammy C
yO/IMKALVK, HaXKaB 3Ty KHOIIKY.

2. Kuonka «Crenepupopars docx». O6ssaTenbHOe aeiCTBME, KOTOpPOe IpelliecTByeT
ckauMBaHMIO (baiiia ¢ paboyeit MporpamMMoit B peakTupyeMom opmare.

3. Kuomnka «CkauaTb docx». Haxkmute KHOMKY «Ckauatb docx», 4To6b! cKauaTh pabouyro
nporpammy B ¢aitn popmare docx. Baxkno! CkauaTb MOXXHO TOJIbKO paHee CreHepupoOBaHHbBIN
daitn. Eciu He reHepupoBaiu daitn docX M BHOCWIM B paGoYyIO NMPOrpamMmy M3MeHEHMs, TO
Heo6X0oaMMO creHepupoBaTh docx, HaskaB KHOIKY (2) «Crenepuposarb docx».




4. Knonka «IIpegnmpocmoTp nporpammbeli». HaxkaB kHomnky «IIpeanpocMoTp mporpammbi»
efaror CMOKET IIOCMOTPETh, Kak 6YIeT BbITJIIAeTb MPpOrpaMMbl B word MM Npy NeyaTiul.

Pa6ouasi mporpaMmMa IO MpeAMETY BK/OYasi TeMaTU4yeckoe U MOYypOYHOe IJIaHMPOBaHMe
COCTaBJISIETC] Ha OCHOBE KOHCTPYKTOpa pabouMx IporpamMm C Omnopoyt Ha MHcTpykuuio
(neyaTHasi MHCTPYKILMS) ¥ BumeouHcTpyKims 1o pa6ote ¢ KOHCTPYKTOPOM paboumx NMporpamm.

CocTaBHOM YacTbi0 pabouey IporpaMMbl IO XUMMM SBJSIETCS TeMaTUdeckoe
IIaHMpoBaHMe. B HeM g KaXOoro kjacca 3a(MKCMPOBAHbI CleAyIOLMe MO3ULMK: Obllee
KOJIMYECTBO YaCOB; PeKOMEHyeMoe KOJIMUeCTBO YacoB [/l OpraHu3alyuy [OBTOPeHMs B Hadasle
M B KOHIIe YUYeOHOro rojia; peKOMeHAyeMoe KOJIMYEeCTBO YacoB JJIsl OpraHu3aLuy U MpoBeeHus
UTOrOBOT'O KOHTPOJISI (KOHTPOJIbHBIE M MPOBEPOYHbIE€ PabOThI, MPaKTUYeCcKue paboTbl, TECTOBbIE
pabotel ¥ gpyrue (GOpMbI KOHTpPOJISI); TeMaTudeckue OJIOKM, TeMbl; OCHOBHOE COZepyKaHMe,
OCHOBHbIE BU/IbI JIeATeIbHOCTY obyyaroumxcsi. Hanbosiee BaXXHOM IJ1s1 yUUTEIIS] XUMUM SBJISI€TCS
py6puka «OCHOBHbIE BUAbI JesTeTbHOCTM Obyuarolyxcsi». VIMEHHO Ha OCHOBe 3TOi pyOpPUKM
yunuTesb GopMyIMpYeT yyeGHbIe 3aauy U NoA6upaeT AMAAKTUYECKUIA MaTepuas IJis YpOKa.

ITpo6emusbie Bonpock! peammsanuy @PI'OC COO no npeamery «Xummus»

Pea/bHbI XMMMUYECKMII SKCIIEPUMEHT SIBJIsieTCsl ob6si3arenbHoi cocrasisiouieit PrOC
COO, ®OOIl COO, paboueit y4yeGHO} ©pOrpaMMbl IO XMMMM Kak 6a30BOro, Tak Wu
yIJIy6/IEHHOrO ypOBHEH. [|@eMOHCTPALMOHHBIM XMMMUUYECKMI SKCIIEPUMEHT, Kak IpaBuJo,
BBITIOJIHST YUUTE/Ib, MOT'YT BBIMIOJIHATL Y 3apaHee MOATOTOBJIEHHble ydeHUKM. JlabopaTopHbie
OINBbITHI M TPAaKTUYECKMe PpabOThbl BBIMOJHSIOTCS YYALIMMUCA MHIOMBUIYaTbHO, NOITyCKaeTCs
BbIMIOJIHeHMe pabor B mapax. Kakpas mpaktuyeckast pa6ora opopmisercs B TeTpagsx [IJis
NpakTUUeCcKux pabot. Vcxonast M3 BO3MOXKHOCTEN MarTepuasbHOM 6a3bl KabMHETOB, YYuTelb
MMeeT TIpaBO KOPPEKTMPOBaTb COAEp)KaHMe XUMMYECKOrO IKCIIEPUMEHTa, 3aMeHSTb
71abopaTOpHbIe OIBITHI, TPAKTUYECKUe Y IKCIIePUMEHTa/IbHble PabOoTbl APYTMMM, CXOLHBIMM IO
colep)KaHMIO, B COOTBETCTBMM C IOCTaBJIEHHbIMM LeJSIMM YBeIMUMBaTb O6BEM LIKOJIBHOTO
9KCIIepUMEHTa.

B yue6HOM 9KCIlepMMEHTe, Kak M B HAyYHOM Mupe, BCKDBIBAIOTCA OOBEKTUBHO
CYILECTBYIOIME OTHOLIEHMS, CBS3M MEXAy BellecTBaMu U siBjeHusMM. B HayyHOM
9KCIIEPMMEHTe 3TM OTHOILLEHMs BBbISICHSIOTCS 4allle BCEro BIIEPBble M PE3yJbTAT OIbITa JMULIb
TpeAosaraeTcsi, OH HeusBecTeH. HayuHblil 9KCIIEPUMEHT He MMeeT CTPOrMX OrpaHM4eHMi BO
BpEMEHM.

B yue6HOM 9KCIIEpMMEHTe pe3yJbTaT OIbITa IpeJoIpefesieH WIM MOXeT JIMILIb
TIpeIoaraTbCsi, HanpuMep, NpPY PaclO3HABaHMM BelIeCTB. YUeOHbI 3KCIEPUMEHT, Kak
NPaBUJIO, JO/KEH IJIUThCS HECKOIbKO MUHYT MM ObITb OrpaHMyYeH paMKaMy ypoka.

[lepBas 3amavya SKCIIEPMMEHTa COCTOMT B TOM, 4YTOObI 06eCreuuTb HarJsiiHoe
O3HAaKOMJIEHMe ¢ u3yuaembiMu BeijecTBamMu. C 3TOM LEJNbIO [NEMOHCTPUPYIOTCS KOJIJIEKUMM,
BbIIAeTCS [/ O3HAKOMJIEHMSI pa3[JaTOUYHbI/ MaTepyuas, CTaBSITCS OIBIThI, XapaKkTepusylolyue
(bu3Myeckye CBOMCTBA BELLEeCTB.

Bropas 3amaya 9KCIIepMMEHTa 3aK/II0YaeTcsl B TOM, YTOObI [I0Ka3aTh XMMUYECKMe peakLun
BelleCTB B H6osiee HarasagHOM Gopme. BHe 3aBMCMMOCTY OT TOTO, MTPOBOJAUTCS I IKCIIEPUMEHT B
BUle WUIIOCTPALMM K CKa3aHHOMY y4YMTeJleM WM, OCHOBBIBAasCb Ha pe3y/bTaraX OIlbITa,
yualyecs IeflaloT BbIBOIBI O CBOJCTBAX BellecTBa. HerocpencTseHHble HAGIIOAEHUS U CJIOBO
yuMTesss JO/DKHbI 3[€Ch B IIOJHOM Mepe COOTBETCTBOBaTb JIpYr Jpyry M B TECHOM
B3aMMOJIENCTBUM 06ecreunBaTh paBuibHOe HOPMUPOBaHYE HAYUHbIX ITOHSTHIA.

TpeTbs 3amaya IKCIIEPMMEHTa - IIOMOYb YUYMTEH0 PacKpbITh Iepel yYallMMUCs MUIe0
pasBUTUSI B OPraHMYECKOM XMMMM: TeHeTUUEeCKYIO CBSI3b BEILECTB, MIepPeXO/ibl MeXJy Kjaccamyu
OpraHUMYecKMUX COeNUHEHUM, CUHTe3bl CJIOXHBIX BeLIeCTB M3 TMPOCThIX, 06YCJIOBJIEHHOCTDb
peaKiMii BHEIIHMMM yCIoBMAMM M T.I. COOTBETCTBYIOLIME MPOLECChI, MMeroliue 60JIbiioe
3HaueHMe M1 (HPOPMMPOBAHMS MMUPOBO33PEHMs, JOJDKHbI IMPENCTaTbh Iepes YYalUMMMUCSA Kak
peaJibHble SIBJIEHUs], 8 He TOJIbKO KaK YpaBHEeHMs Ha JIocke 1 Bymare.

IIpakTMYecKoi COCTaB/sIOLIeN NpeaMeTa «XUMMs» Ha YpOBHe 6a30BOro M3ydeHus
SBJISIOTCS TIPAaKTHYeCKMe paGOThbl, IeMOHCTPALyMy 1 J1abOpaTOPHbIe OMBITbI, BbYMC/IeHNMs. IIpu



YIIy6/IeHHOM M3yyeHMu mpenvera «Xumusi» K 6a30BOM 4acTH HOGABISIOTCS Yachl Ha
NpaKTUYecKue paboTsbl, JIEMOHCTPALMM U J1TaBOPaTOPHbIE OMbITHI.
Ta6bruya 4
PexkoMeH/IiyeMble TeMbI IIPAKTUIECKUX PaboT, 1a60paTOPHBIX ONBITOB, AEMOHCTPALVI 110
yuebHomy npeamery «Xumvusi» B 10 k1. *

Ba3oBbIil YPOBEHb | Yr1y6/1eHHbIN YPOBeHb

Copeprkanue yueoHoro npeamera «Xumusa». 10 Kiaacc

[TpakTuyeckue paboThI:

Ne 1 ITonyyeHue sTU/IeHa U U3y4YeHUE ero
CBOJICTB;

Ne 2 CBoiicTBa pacTBOpa yKCyCHOM
KMUCJIOTBI.

JlabopaTOpHbIE OIbITbI:

- MOJe/IMPOBaHMe MOJIEKYJI
OpraHMYyecKyMx BelleCTs;

- 03HaKOMJIeHMe ¢ 06pasLiaMy I171acTMacc,
Kay4yKOB ¥ pe3MHbI;

- MOJeIMPOBaHKe MOJIeKY/I
YIJIeBOOPOLOB U
raJioreHONpoN3BOJHbIX;

- TOpeHye CIIUPTOB;

OKMcJIeHue 3TaHoaa okeugom meau(lI);
- B3aMMOJENCTBYE T/IMLEepUHa C
ruppokcunom meau(Il);

- OKMCJIEHME ablerI0B aMMMUaYHbIM
pactBopoM okcupa cepebpa(l) u
ruppokcuaom meau(1l);

- B3aMMOJEICTBYE KpaxmaJla C UOIOM.

JeMOHCTpauuu:

- xosutekuyy «HedTb» U «YT0/Ib»;

- 03HaKOMJIEHMe ¢ obpasLamu
OpraHMYecKux BelleCcTB ¥ MaTepuaaaMu
Ha UX OCHOBE;

- OIBITHI IO MPEBPALIEHUIO
OpraHMYeCcKMX BellleCTB MPY HarpeBaHumn
(r1aBjieHMe, O6YT/IMBaHME U TOPEHMe);

- JeHaTypauus 6eKOB [Py HarpeBaHuM;
- [IBETHbIE peakuyy 6ejKOB;

- 03HaKOMJIeHMe ¢ 06pasLamMu
IIPUPOIHBIX ¥ UCKYCCTBEHHbBIX BOJIOKOH,
I71IaCTMaccC, Kay4yyKoB.

[TpakTHMueckue paboThbl:

Ne 1 ITonyueHue meTaHa U U3y4yeHMe ero CBOMCTB;
Ne 3 TTosryuenue aneTuiieHa U U3y4yeHue ero
CBOJICTB;

Ne 4 PelieHue sKCriepMMeHTaIbHBIX 3a1a4 10
teme «CrupThl U PeHOobI»;

Ne 5 PenreHne skcriepMMeHTaIbHbIX 3aay 110
teMe «Kap6oHoBble KMC/IOTbI C105KHbIE 3QUPbI»;
Ne 6 PelreHue skcriepMMeHTaabHbIX 331a4 10
TeMe «A30TcozepsKallye opraHuyeckue
COeIMHEHUS»;

Ne 7 PellleHyue 3KCIepMMEHTaIbHbIX 3a1a4 110
TeMe «Pacrio3HaBaHue OpraHnM4eckmux
COeIMHEHUN»;

Ne 8 PellieHne 3KCriepMMeHTa/IbHbIX 3aay 10
TeMe «Pacro3HaBaHue I1aCTMacc ¥ BOJIOKOH».

JlabopaTOpHBIE OMbIThI:

- MOJIeJTMPOBaHMe MOJIEKYJI aJTIKaHOB U
LIMKJIOA/IKAHOB;

- MOJIe/IMPOBaHMEe MOJIEKYJT HellpeJleJIbHbIX
yTJIEBOIOPOZIOB

- MOJIe/IMPOBaHMe MOJIEKYJI aDEHOB;

JeMoHCcTpauuu:

(bu3MyecKue CBOMCTBA aJIKAHOB (PaCTBOPUMOCTbD);
- KaueCTBEHHbIe peaKUMM Ha HellpeJe/IbHbIe
YIJIEBOLOPOABI Pa3/IMYHBIX KJIACCOB
(obecuBeurBaHMe GPOMHOM MJIM MOTHON BOJbI,
pacTBOpa repMaHraHara Kausi, B3auMOJIeNCTBUe
alleTMsIeHa ¢ r’uaApoKcuaomM auaMmuH cepebpa (I));
- (pm3uUeckue CBOMCTBA YIJIeBOLOPOIOB
(pacTBOPMMOCTb);

- PaCTBOPMMOCTb CIIUPTOB B BOJE;

- B3aMMOJIE/CTBME 3TAHOJIa C HaTpUeM,

- OKMCJIEHUE 3TUJIOBOTO CIMPTa IUXPOMATOM
KaJiusi (BO3MOKHO MCITI0/Ib30BaHUe
BUIEOMAaTEPUAJIOB);

- KaYeCTBEHHbIe peakLMy Ha ajbaeruipl (¢

I'MIPOKCUIOM auaMMuH cepebpa (I) u ¢
ruppokcuaom meau(1l));

- XMMMYeCcKMe CBOMCTBA PacTBOPa YKCYCHOM
KUCJIOTBI.

*30ece npueooumcs npuMmepHbll nepeueHb npakmuueckux pabom, aa6OPAMOPHBIX ONbIMOS,
demoHcmpayuii, npu nod2omoeKke K KOmopblM yuumenb mMoxcem coenams 8bl60p no ce60emy yCMOmMpeHULo
(ckoppekmupoeams, usmeHums, OONOIHUMb) C YUEMOM 8bI6PAHHO20 VMK u umerouwjezocs o6opydosaHrus



[Ipn yriy6ieHHOM M3ydeHuM TpeaMeTa «XMMus» B OPraHMYECKOM XMMMM K 6a30BOM
YacTy T06GaBJISIOTCS Yachl Ha BBIYMCIIEHUSI.

Ba3oBbIil YypOBeHb | VYri1y6/IeHHBIA YPOBEHb ‘

Copepxanue yue6Horo npeamera «Xumus». 10 knacc. Borauciienus |
! -

— [0 YpaBHEHMIO XMMMYECKOM peakUmy | OIpefesieHue MOJIeKY/IIpHON (GOpMYyJIbl |
(maccel, 06b€Ma, KOIMYECTBA MCXOLHOIO | OPraHMYeCKoro BeLIeCTBAa IO MacCOBBIM
BelleCTBa WM MpPOAYKTa peakuuy IO | JOJIIM 3JIeMEHTOB, BXOISLIMX B €ro
M3BEeCTHbIM Macce, OOBEMY, KOJIMUECTBY | COCTaB; Mo Macce (06bEMY) MPOAYKTOB
OOHOTO M3 MCXOOHBIX BeNIeCTB W/IM | CrOpaHMs; IO KOJIUYEeCTBY BellecTBa

MMPOAYKTOB peakLuu); (macce, 06bE€MY) MPOAYKTOB peakuuyu u/
(Macchl, 06bEMa, KOIMYECTBA WMCXOJHOrO | - DelleHMe Ppacye€THbIX 3a7ady  Ha

|
|
— IIO YpPaBHEHMIO XUMMUYECKOMN peaxkumnm MJIN UCXOOHBIX BeIleCTB, ]

BellleCTBAa WIM IIPOAYKTa peakuuy IO | ONpefie/ieHue J[OJM BbIXOHA IPOAYKTa
M3BECTHbBIM Macce, OOBEMY, KOJIMYECTBY | peaKkuyuy OT TeOPeTUYECKM BO3MOKHOIO.
OJHOTO M3  MCXOOHBIX  BelIeCTB  WIN
IIPOAYKTOB peakLum).

B opraHMyeckoi XMMMM M3YYAIOTCS BeLIeCTBAa DasjIMYHBIX KJIACCOB OpraHMYecKux
coenMHeHMt. B CBSI3M C 3TMM B IIKOJBHOM KypCe XMMMUM IIPEICTaB/IEHbl Takue OCHOBHbIe
KJIaCChl COEIMHEHWI, KaK YIJIeBOLOPOMIbI, CIIUPTbI, aJbAeruibl, KUCIOTbI, CJIOXHbIe 3(DUDbI,
YIJIEBOMIbI, HUTPO- ¥ aMMHOCOE[IMHEeHNS], OJIKH.

OpraHuyeckasi XuMusl, SIBJISISICb CAMOCTOSITE/IbHOM BETBbIO XMMMYECKOH HAyKH, U3ydaer
YI/IepOfIOCO/iepyKalllie BellecTBa M Te IpeBpalleHus, KOTopble C HuMM mpoucxonsar. Oxa
OIepupyeT KOJOCCAJIbHbIM MHOrOOGpasueM BellecTB, Npu4yeM B OOJBLIMHCTBE CBOEM OHU
OT/IMYAIOTCS OT BelleCTB HEeOpraHUYecKux O0oJiee CJIOXKHBIMU: COCTaBOM, CTPOEHMEM M
XMMMUYECKMMM CBOMCTBamMM. PaccmaTpuBas BelllecTBa M SBJIGHMS, OpraHudeckas XuMus
fIoMoraeT IIOHMMAaThb IIPOLIECChI, TPOMUCXOASILME B OKPYKalolleM Hac pacTUTEJIbHOM U
YXMBOTHOM MMpe, II03HaBaTh CYILIHOCTb ¥ 3aKOHOMEPHOCTD YXU3HM.

XapakTepHO} YepToif OpraHUYeCcKMX COeNMHEHMI SBJISIeTCS SPKO  BbIpaKeHHas
3aBMCMMOCTb MX XMMMUUECKMX CBOMCTB He TOJIbKO OT KayeCTBEHHOrO ¥ KOJIMYECTBEHHOrO
COCTaBa, HO M OT BHYTPEHHEro CTPOeHus MoJiekyJl. [Io3ToMy ydyeHue O XMMUYECKOM CTPOeHMH,
BKJTIOYAOlee KOHLMUMIO 3JIEKTPOHHBIX CMELIeHM) M CTepeoXMMUYeCcKue acrekTbl, MMeeT B
OpraHMYecKoii XuMuu (yHIaMEeHTaJIbHOe 3HauyeHMe. PaccMOTpeHMe MpPOLECCOB NepepaboTKM
rasa, HeQTM ¥ KAaMEHHOro YISl [aeT MOHsATMEe 06 OCHOBaX TOILIMBHONM MpombluuieHHOCTH. Ha
MpUMepe CUHTe3a STWIOBOTO CIMPTa MM YKCYCHOM KMCJIOTBI Yyyallyecs 3HAKOMATCA C
IIPOMBILIEHHOCTBIO TSDKEJIOTO OPraHMYeckoro cuHresa. OsHakomsieHue C repepaboTKou
KMpPOB, KpaXMaja M APYIMX CeJbCKOXO3SICTBEHHBIX IMPOAYKTOB IO3BOJISIET CHOPMMUPOBATH
NpefCTaBleHMe O TNPUMEHEHMM XMMMM B IIMIIEBOH  MpoMbiuUieHHocTH. M3yuenue
IPOMBIILJIEHHBIX CIIOCOBOB MOTyYeHust KaydyKa, CMOJI, IJIaCTMAcC M BOJIOKOH JaeT IOHATHE O
BaXHEMIIe)i B HaCcTosllee BpeMsi OTPacyi HapOLHOTO XO3SMCTBA - IPOMbILIIEHHOCTH
CUHTETUYECKUX MaTepUasoB.

B npouecce u3ydyeHus BCEX 3TUX IPOM3BOJACTBEHHbBIX BOIPOCOB yyallyecs BCTPeYarTCd
C OCYILIECTBJIEHMEM Ha MpPaKTUKE TaKMX THUIIMYHBIX MPOLECCOB OPraHMYecKoi XMMMM, Kak
BOCCTaHOBJIEHME M OKMUCJIEHMe, TMAPUPOBAHME M JeruapupoBaHMe, TUApaTauust U IUIPOJIU3,
MO/IMMepM3aLyMs U TONMKOHJAEeHcaumst ¥ Ap. 3[ecb Ha HOBBIX MpUMepax O6OorallarTcs U
3aKpeIVIIOTCA 3HAHMs YYaIIMXCs O BAKHEMIIMX MPUHUMIIAX XMMMYECKOro MpOM3BOACTBA -
HelpepbIBHOCTY IPOLIECCOB, MPOTUBOTOKE BeILECTB, Pa3BUTUM UX MOBEPXHOCTH, NMPUMEHEHUM
KaTaJM3aTopPOB, BbIGOPE ONTUMA/IbHBIX YCIOBMIA /IS TPOBENEHMS PeaKLUi U T.IL.

Copep>kaHue Kypca OPraHMYecKO} XMMMM, MPU COOTBETCTBYIOIEM OCBElIeHMU €ro,
CrIOCO6CTBYeT (hOPMMPOBAHMIO Y YUAILMXCsSl HAYYHOTO MMPOBO33peHus. [IpenckasaHye CBOVCTB
BelleCTB 110 YCTaHOBJIHHOM CTPYKTYPe M BO3MOKHOCTb CHHTE3a BEIeCTB Ha OCHOBE YKasaHmii
TEOPUM CTPOeHMs YBeXKHAIOT y4allMXCsl B PeajbHOCTM CYILEeCTBOBaHMsS aTOMOB, MOJIEKYN U B




MUCTMHHOCTM CaMMX HayuyHbIX TeOpuil. 31echb C OOJbLION yb6emuTeSbHOCTbIO PaCKpbIBAETCS
MaTepuaJbHOe €IMHCTBO MMpa (MHOTOYMC/IEHHbIE BellecTBa COCTOSAT U3 OrPAHMUYEHHOro 4Yuc/ia
57IeMEeHTOB), BCeoblasi CBsI3b BELIeCTB ¥ SIBJI€HMI B Npupoje (OOLIHOCTb CBOWCTB BELIECTB B
Tnpejie/iax KJIacca, TeHeTUUYeCKas CBSI3b MEXIY PasIMYHbIMM KJIaCCaMy COeJIMHeHNM), PUIMHHAs
06YCJIOBIEHHOCTD SIBJIEHUN U T.JI.

OpraHuueckass XMMMs [IOMOraeT IIO3HaTb [BWKEHME M pasBUTME B IIpPUpOJE
(rpeBpalLleHus BEILEeCTB, KPYTOBOPOT 3JIEMEHTOB, 06pa3oBaHye CJIOKHBIX BEIECTB 13 MPOCTbIX).
OHa MOABOAUT YYalMXCS K TOHMMAHMIO 3aKOHOB [MAJeKTUYECKOrO DPasBUTUS MPUPOAbI, U
Tpeskze BCero 3aKOHa Iepexofia KOMMYECTBEHHbIX M3MeHeHMUl B KaueCTBeHHbIe, KOTOPbIN 3[eCh
MpOSIB/ISETCS O0COGeHHO HarysigHO. OCHOBHbIE TOJIOKEHMSI TEOPUM XMMMUYECKOIO CTPOeHMs
OpraHMYecKMX BeIIeCTB [OMOTaloT IJIyG)Ke MOHATb 3TOT 3aKOH, TaK KakK IOKasbIBAIOT, KakK
KOJIMUECTBEHHbIe U3MEeHEeHMsI B COCTaBe M CTPYKType MOJIeKyJl BC/IENCTBME B3aMMHOTO BJIMSHUS
aTOMOB BeyT K TMOSBJIEHMIO HOBbIX BellecTB. Tak B OOIIMX YepTax MOXeT ObITb
OXapaKTep130BaHO 06pa30BaTe/IbHOE 3HaYeHMe Kypca OPraHN4YeCKou XMMUM B CPeJIHel LIKOJIe.

HayuHblil M Y4eOHbI XUMMUYECKVI IKCIIEPUMEHT B OOLIeN M HEOPraHN4ecKod XUMMM.
IIpu yray6reHHOM M3yyeHuM mpeamera «Xumus» K 6a30oBOi 4acTu [OOAB/ISIOTCS 4achl Ha
NpaKTUYeCcKue paboThl, JEMOHCTPALMM U JIaBOPAaTOPHbIE OIBITHI.

Ta6bnuya 5
PeKOMeH/[yeMble TeMbI TPAKTUIeCKHUX PaboT, 1a60paTOPHBIX ONBITOB, EMOHCTPALMIA 110
yue6HoMy npeamery «Xumvms» B 11 k1.*

Bas3oBbIil YypOBeHb l Vr/1y6/IeHHBIN YPOBeHb
Copepkanme yue6Horo npeamera «Xumus». 11 kmaacc

[TpakTUyeckue paboThI: [TpakTHYecKkue paboThl:
Ne 1 Bimsuue pasmuusbix dakTopoB Ha | Ne 2 BimsiHue pasimuHbix (DakTOpOB Ha
CKOPOCTb XMMMYECKOM peaKIMu. TI0JIOKEHMEe XMMUUECKOTO paBHOBECHS;
Ne 2 PemeHue sKCriepUMeHTa/IbHbIX 3a7a4 1o | Ne 3 Xumuyeckue peakuyu B PpacTBOpax
teme «HemeTanbi»; 3JIEKTPOJIUTOB;
Ne 3 PemeHne sKCriepyMeHTa/IbHBIX 33/1a4 10 | Ne 4 PelieHne 3KCriepyMMeHTabHbIX 331a4 IO
Teme «MeTasibi». TeMe «['amoreHbl»;

Ne 5 PelreHue 3KcriepMMeHTa/IbHBIX 3a/1ay Mo
teme «Cepa u e€ CoeIMHEHNU»;

Ne 6 PelieHue 3KCriepMMeHTA/IbHBIX 3aay M0
Teme «A30T, hocdhop U UX COeTUHEHUSI»;

Ne 7 PeluieHue 3KCIIepMMEHTaIbHbIX 3a7au 1o
Teme «MeTaJulbl IJIaBHbIX MOATPYIIII»;

Ne 8 PelieHue 3KCrepMMeHTa/IbHbIX 3a/iay IO
Teme «MeTasuTbl TOGOYHbBIX MTOATPYIIT».

JJeMOHCTpauuu:

Mozenu KpUCTALINYECKUX PELIETOK;
PasjiokeHue  Mepokcupa  BOmoposa B
MIPUCYTCTBUK KaTaJmsaropa 06pas1bl
HEMETaJIJIOB;

B3aumopeiicTBue Meny C a30THOM KMUCIIOTOM
pas3/IMYHOM KOHIIeHTpaluu;

Konnexkuus «MeTauibl U CIUIaBbI».

) JleMOHCTpaLIUM:
Jla6oparopHble Da6o',rbl' ) Bsaumopencraue 1LIeJIOYHbIX "
[poBeyieHye peakIiyit MOHHOro 0bmeHa; I1IeJIOYHO3eMe/IbHbIX ~MEeTa/UIOB  C  BOJOM
Omnpenenenue cpelbl pacTBOPOB BELIECTB C (BOSMOSKHO ——
TMOMOLIBIO  YHMBEPCAJIBHOTO  MHJMKATOpA | . EOMATEPUAIOB);

KaueCTBEHHbIe peaklUyy Ha aHMOHbI ¥ KaTUOH
aMMOHMS;

B3aumopeicTBue TUIAPOKCHUAA aATOMMHUS C
pacTBOpaMM KUCJIOT U LIeJIoueit;
KauecTBeHHble  peakUuuMyu Ha  KaTMOHbI
MeTaJ1JIOB.

O6pa3sLibl HeMeTalIOB;
['openne cepsl, docdopa, Kene3a, MarHus B
KUCJIOPOZE.

JlabopaTopHbIE OMBbITHI:

KauecTBeHHbIe peakuuyM Ha HeOpraHU4yecKue
MOHBI ¥ KaTMOH BOAOPOIa;

[TonyueHue u cobupaHue rasoB.

*30ece npusodumcs NpUMepHblil nepeueHb npakmuueckux pabom, 1a6opamopHbIX ONbIMOs,
demoncmpayuii, npu nod20moeKe K KomopbiM yuumens Moxcem coenams 8b6160p NO CB0EMY YCMOMPEHUIO
(ckoppekmupoeamy, usMeHums, JONOIHUMY) C yuémom evi6panHozo YMK u umeiowjezocs obopydosaHus




ITpu yriy6ieHHOM u3ydyeHuu mpeaMera « XMMUS» B OOIIEH M HEOPraHUYeCKOM XUMUK

K 6a30BOM 4acTu II,O6&BJI5IIOTCSI Yacbl Ha BbIUMCJIEHUS.

Ba3oBbli ypoBeHb |

YI1y6/IeHHBIN YPOBEHb

CopeprkaHue yueoHOro npeamera «Xumusa». 11 kinacc. Berancienus

- pacyeTbl C MCIOJIb30BaHUEM
TIOHSI TS «MaccoBas DOJIst
PacTBOPEHHOTO BeleCTBa»;

- pacyéTel 0  YpaBHEHUSIM
XMMMYECKUX PeakLMit, B TOM UUCIIe
TEPMOXUMMUYECKME PACUETHI;

- pacuéTbl MaccChl BeILECTBa WIN
obpéma Tra3oB [0 U3BECTHOMY
KOJIMYECTBY BellleCTBa, Macce WiIn
00bEMY OIHOTO M3 YYaCTBYIOIIMX B
peaKkIuy BeleCTB;

- pacuétel Maccel  (06BEMa,
KOJIMYECTBAa BeILeCTBA) IIPOAYKTOB
peakiuy, eciyM OJHO U3 BeIlecTB
MMeeT IIpuMecy;

- pacuétsl Maccel  (06bBéEMa,
KOJIMYeCTBa BelIecTBa) ITPOAYKTa
peakiuuu, eciu OOHO U3 BelIeCTB
JaHO B BuAe pacTtBopa C
ONpenes€HHOM MacCOBOM  JOJei
pPacTBOPEHHOTO BelleCTBa.

- Macchl BelecTBa Uiy 06beéMa ra3oB 110 U3BECTHOMY
KOJIMYECTBY BellleCTBa, Macce MU 00bEMY OJHOIO U3
YYaCTBYIOLMX B peaKkLy BEeIIeCTB;
-MacCoOBOM [OAM U  MOJISPHOM
BellleCTBa B PacTBODE;

- maccpl (06béMa, KOMMYecTBa BelIeCTBa) MPOAYKTa
peakumy, ecau OJHO M3 BeIIeCTB HaHO B Buje

KOHIIEHTpaLUu |

pacTBOpa C OIpeneNéHHOM  MacCOBOM  HOJIeH |
pPacTBODEHHOr'O  BellleCTBa  TeIIOBOro  sddexra |
peaxkuuu; |

- MacCcChbl BellleCTBa U 06bEMa rasos IO U3BECTHOMY
KOJIM4YeCTBY BellleCTBa, Macce Uin O6’béMy OIOHOro us
Y4YaCTBYIOIIMX B peaKUyU BelleCTB,

- MacCChbI ITPOAYKTOB peakuuy, eCjiM OOHO U3 BelleCTB
UMeeT IIpUMeCH;

- MacCChbl IIPOAYKTA peakuuyu, eCJiM OOJHO U3 BeLIeCTB

[aHO B BMJE DacTBOpa C ONpeJeéHHONM MacCOBOM

IOJielt paCTBOPEHHOTO BellleCTBa;

- JOJV BbIXOJA INPOAYKTA peakUuuyu OT TeOpPeTUUECKM
BO3MO>KHOT'O;

- Macchl MPOAYKTa peakiyy, ecii OJHO U3 BEIIeCTB
JAaHO B BMIE DAcTBOpa C OIpeIe/IéHHOM MacCOBOM
JIoJiell  pacTBOPEHHOTO  BeIeCcTBAa WM  MMeeT
TIpUMecH;

- Macchl IPOAYKTa peakluy, eciM OOHO U3 BeIeCTB
JAaHO B BuUJIe pacTBOpa C OIpeIe/IEHHOW MacCOBOM
JIOJIeM paCTBOPEHHOTO BEIleCTBa;

- IOJU BBIXOJA IMPOAYKTA peaklUMMu OT TeopeTUYeCKu
BO3MOKHOTO.

Xumust - HayKa 9KCIepyMeHTasIbHasl, YTO HE MCK/IIOUaeT MCII0Jb30BaHMe BO3MOKHOCTEN
BUPTYa/JIbHbIX XUMMWYECKMX J1abopaTopmit TIpU U3JIOKEHUM MaTepuasna, 3aKperieHuHu,
ITOBTOPEHMM, OPraHM3alMy CaMOCTOSITEIbHOM pabOThl yyaluMxcs Ha ypoke. MonepHu3aLus
MOLXONOB K IIpelofaBaHuI0 Yy4yeOHOro mpeaMmera «XuMMUSI» HO/DKHA 06eCreynBaThCs
BHe/IpeH)eM COBPEMEHHbIX TeXHOJIOruit obyueHms. Cpeay HUX PEKOMEHIYETCs MCIIOIb30BaTh
TE€XHOJIOTMIO KOMIIbIOTEPHOTO MOJEIMPOBaHUS B IPOLECCe MCC/IeIOBATEIbCKOIO OOYUYeHMs,
TeXHOJIOTUIO, OCHOBaHHYIO Ha MCIIOJIb30BAaHUM KOMITBIOTEPOB, TEXHOJIOTMIO COTPYJHMYECTBA B
o6yueHuu (paboTa B MaJsIbIX IPYIIaxX COTPYIHMYECTBA), HOMOJHEHHON PeaJbHOCTH, IIPOEKTHbIE
M MCC/IefloBaTe/IbCKMe MeTOOMKM (B KayecTBe IIpUMepa MOKHO MCITO/Ib30BaTh OaHK
BupryanbHbix 71a60paTOpHBIX ¥ MPAaKTUYECKUX DPABGOT Ha YI/Iy6JIeHHOM VDOBHE CPEIHEro
obiero obpasoBaHus MO xumuy, paspaboraHHbii OI'BHY «UHCTUTYT cTparermm pasBUTUS
00pa3oBaHMS»).
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