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MosAcHMTeNnbHasa 3annckKa

Pa6bouas nporpamma no xumum ans 10 knacca cocTaBfeHa Ha OCHoBe edepanbHOr0 KOMMOHEHTa
rocyfapCTBEHHOro CTaHfapTa OCHOBHOro obuiero 06pa3oBaHUs, YTBEPXKAEHHOr0  NPUKa3oM
MwuHuctepcTBa obpasoBaHms P® Nel089 ot 05.03.2004, npumepHO MporpamMmmbl OCHOBHOFO 06Lero
00pa3oBaHMs MO XUMWK AN OCHOBHOW LWIKOMbl, aBTOpcKoi nporpammbl O C. labpuensHa. U
opuveHTMpoBaHa Ha paboTy no y4yebHMKY  Xumusa. 10 knacc. Y4yebHUK. ba3oBbll  ypOBEHb.
O.C.lMabpuensH - M.: Opoda, 2014

2. HopmaTuvBHble JOKYMEHTbI AN151 COCTaB/EHUSA NPOrpaMmbi:

defepanbHOro 3akoHa ot 29.12.2012 r. Ne 273-93 «0O6 o6pa3oBaHmmn B Poccuiickoii deaepaunm»;
rocygapcTBeHHass nporpamma Poccuiickoin degepaumn «Pa3sutne obpasoaHus» Ha 2013-2020 roapl;

YctaB BOY rumHasum Ne 66 Mpumopckoro paiioHa CaHkT-MeTepbypra (HoBas pedakuus), cornacosaH [naBoii
aagMuHucTpaumm TNpumopckoro paiioHa CaHkT-NMeTtepbypra 27.03.2015 r., YTBEPXAEH pPacCropsHKEHNEM
KomuteTa no o6pasosaHmto ot 20.04.2015 r. Ne 1891-p;

O6pasoBartenibHass nporpaMmma OCHOBHOro ob6uwero o6pasoBaHua (®PKFOC) [BOY ruMmHasmm  Neo 66
Mpumopckoro parioHa CM6 (HoBas pefakuus), NpuHATas Ha 3acefaHun Meparormyeckoro Coseta 25.05.2018,
npotokon Ne 6, yTBepxaeHHON ampekTopom 30.05.2018, npukas Ne 322;

O6pasoBatenbHasa nporpamma cpegHero ob6uiero obpasoanHmsa (PKFrOC) r6OY rumHasum Ne 66 Mprmopckoro
paiioHa ClM6 (HoBas pepdakuwus), NPUHATas Ha 3acegaHuun Meparormuyeckoro Coseta 25.05.2018, npotokon Ne
6, yTBep>KaeHHoW gmpekTtopom 30.05.2018, npuka3 Ne 322;
O6pa3oBatenbHas nporpaMmma OCHOBHOro o6uero obpasoarHusa (®rocC) rbOY rumHasum Ne 66 MNMprmopckoro
paiioHa Cl6 (HoBad pegdakuwus), NpUHATas Ha 3acegaHuun Meparormuyeckoro Coseta 25.05.2018, npotokon Ne
6, yTBepxaeHHoin anpektopom 30.05.2018, npuka3 Ne 322;

MepeyeHb OpraHM3auuin, OCYLLECTBAAIOWMX BbIGOP Y4yebHbIX MOCOBMIA, KOTOpble AOMycKalTca K
MCMONb30BaHUIO NpWY  peanu3aumm ob6pasoBatesibHbIX MporpamMM HayajbHOro, OCHOBHOrO o6wero wu
OCHOBHOIO CpefHero obpasoBaHus, yTBEPXAEHHbIX Npukasom MuHuctepctea P® ot 09.06.2016 roga, nprkas
Ne 699;

depepanbHblii NepeyeHb yY4eOHNKOB, PEKOMEHAOBAHHbLIX (4ONYLIEHHbIX) MUHUCTEPCTBOM 06pa3oBaHUs K
MCNOJb30BaHMI0 B 06pa3oBaTesibHbIX YUpexAeHUsx, peannsyrowmx obpasoBarte/ibHble nporpaMmMbl 06LLEero
o6pa3oBaHusa Ha 2016-17 yuebHbIin rof, yTBePXAEHHbI npmkazoMm MO n Haykn P® Ne 253 ot 31.03.2014 r,;

YuebHblit nnaH TEOY rumHasmm Ne 66 Ha 2018-2019 y4eOGHbIA rof, MPUHAT Ha 3aceJaHWn Neaarornyeckoro
coseta 20.04.2018, npoTtokon Ned, ytBepxaeH ampektopom 27.04.2018, npukas Ne 262.

O6wan xapaKTepmucTMKa yuebHoro npegmeTra

OcCo6eHHOCTM coaepXXaHUsl 00YYEeHUs XUMUKU B cpefHei (MONHOW) WKone 06YCNOBMeHbl CMNeUntnKor
XUMUWN KaK HayKM W NOCTaBfieHHbIMW 3agadamu. OCHOBHbIMK Npo6/ieMamn XUMUW SBASIOTCA U3y4veHue
cocTaBa ¥ CTPOEHUS BELLEeCTB, 3aBUCUMOCTM MX CBOMCTB OT CTPOEHUS, NOMyYeHMe BEWECTB C 3afaHHbIMM
CBOMCTBaMMU, UccnefoBaHne 3aKOHOMEPHOCTENM XUMUYECKMUX peakLuuil U NyTein ynpaBneHnus UMn B Lenax
nofyyYeHns He0OXOANMbBIX Ye/IOBEKY BELLEeCTB, MaTepnanos, aHeprun. Moatomy B paboyein nporpamMmme no
XUMUW HaLIW OTPaXKeHWEe OCHOBHbIe COAepXKaTeflbHble IMHUK:

- «BelLecTBO» - 3HaHME O cocTaBe WM CTPOEHWW BeLEeCTB, WX CBOWCTBAX U 6OGUOMOrMYECKOM
fNelicTBuu;

- «XUMUYECKas peakuums» - 3HaHWE O MPEBPaALLEHMAX OfHUX BELWEeCTB B ApYyrue, YCI0BUAX
NPOTEKaHMA TaKMX NpeBpaLeHnii n cnocobax ynpasieHUs peakyuamu;

- «MPUMEHEHNWE BELLECTB» - 3HAHME N OMbIT NPAKTUYECKON [LeATeNIbHOCTM C BELLeCTBaMU, KOTOPbIe
Hanbonee 4acTo ynotpebasoTCa B NOBCEAHEBHOM XU3HU, WWPOKO MUCMONb3YIOTCA B NMPOMbILIIEHHOCTH,
CeNIbCKOM XO03AMCTBE, Ha TPaAHCMOopTe;



- «A3bIK XMMWW» - OMNEpUpoBaHMe CUCTEMOM BaXKHEWLWNX XUMUYECKUX MOHATUIA, 3HaHUe
XMMWYECKON HOMEHKNATYpPbI, a TaKXe BnageHne XMMUYeCKOn CUMBOMNKOIA.
MecTo npegmeTa B y4e6HOM MnaHe
B cooTBeTcTBUM C hedepanibHbIM 0Oa3nCHbIM Y4YeObHbIM NAaHOM [78 OCHOBHOrO 06Llero 06pa3oBaHus
Ha n3ydeHume xmumuun B 10 Knacce oteoanTca 1 u4ac B Hefento. Eule 1 4yac gobaBneH 3a cYeT LWKOAbHOIO
KOMMOHeHTa. Takum 06pa3om, B COOTBETCTBUM C y4eOHbIM naaHoM FBOY rumHasum Ne 66 nporpamma
paccuMTaHa Ha npenojaBaHue Kypca xumun B 10 Knacce B 06beMe 68 4acos, T.e. 2 yaca B HeflenNto.
B npouecce ocBOeHMA NporpamMmbl Kypca XUMUWN NS CPefHEel LWKOMbl yyalinecs 0BafeBardT YMeHUAMN
CTaBMTb BOMPOCLI, HabnAaTb, 06BLACHATb, KnaccuUpuLMpoBaTtb, CpaBHMBaTb, MPOBOAUTL 3KCNEPUMEHTHI
W MHTEPNpPeTMpoBaTb BbIBOAbI Ha WX OCHOBE, ONpeAensaTb WCTOYHUKM XUMUYECKOW WH(popmauun,
nonyyatb M aHanM3upoBaTb ee, a TakXe FOTOBUTb Ha 3TOW OCHOBE COGCTBEHHbIN MH(OPMaLMOHHbIN
NPOAYKT, MPEe3eHTOBaTb ero 1 BECTU AUCKYCCUIO.
Llenn nsyyeHnsa y4yebHoro npegmera
N3yueHne Xxmmmm Ha 06a30BOM YpPOBHe B cpefaHeil (MOMHOW) LIKOMe HanpaBfeHO Ha [A0CTUXKEHUE
cneayrowmx uenei:
- (hopmupoBaHMe y 0byvaloWMXca YMEHUA BUAETb M MOHWMATb LEHHOCTb 00pa3oBaHUs, 3HAYMMOCTb
XUMMNYECKOT0 3HAHMA AN KaXKA0r0 YenoBeka, He3aBMCMMO OT ero NpojeccMoHanbHOW feATeNbHOCTH;
- (hopmumpoBaHue Yy o0bOy4aloLlmnXcs YMEHWIA pa3ninyatb (akTbl W OLEHKW, CpaBHMBAaTb OLLEHOYHbIE
BbIBOAbl, BUAETb WX CBA3b C KPUTEPUAMWU OLLEHOK W CBSA3b KPUTEPUEB C ONpefesieHHOW Ccuctemoi
LLleHHOCTEW, hopMynmpoBaTh N 060CHOBbLIBaTb COOCTBEHHY MO3ULINIO;
- (hopmupoBaHMe y 06y4valrOLLMXCA LEeNOCTHOrO NpeAcTaBNeHUS O MUPe U POAM XUMUWU B CO3LaHUU
COBPEMEHHOW eCTECTBEHHOHAY4YHOW KapTWHbl MUPa; YMEHUS O0OBACHATb 00BEKTbI M MPOLECCHI
OKpy>Katollen AeACcTBUTENbHOCTM - MNPUPOAHON COLMaNnbHOM, KYNbTYPHOW, TEXHUYECKON cpeasbl,
NCNO/b3yAa AN 3TOr0 XMMUYECKUNE 3HaHUS;
- npuobpeTeHne obyyalOWMMUCA ONbiTa paszHOOOpasHON [eATeNIbHOCTW, OMblTa MO3HaHWA U
CaMOMO3HaHWA; K/OYEBbIX HABbIKOB, WMEKLWMX YHUBEPCaNbHOE 3HaYeHWe AN4 pasINYHbIX BULOB
feATeNlbHOCTU (HaBbIKOB peleHns npo6seM, NPUHATUA pPeLleHnin, noucka, aHanmsa u 06paboTku
NH(pOPMaLUKN, KOMMYHUKaTUBHbIX HaBblKOB, HaBbIKOB M3MEPEHWI, HaBbIKOB COTPYAHUYECTBA, HaBbIKOB
6e30nacHOro obpalieHuns ¢ BeLeCTBaMmn B MOBCEAHEBHOW XWN3HN).
[aHHasa paboyas nporpamma MOXKeT OblTb peann3oBaHa Mpu UCMNOJb30BAHUN TPAAULNOHHON TEXHOMOTM UK
00y4yeHMs, a TakXe 3/IEMEHTOB COBPEMEHHbIX 06pa3oBaTesibHbIX TEXHOMOrUi, nepeaoBbiX (GoOpM u
METOAOB O0O0Yy4YeHUsi, TaKMX Kak MNpo6MeMHbIA METOA, pasBuBarollee 00y4vyeHWe, KOMMbHOTEPHbIE
TEXHO/IOTUKN, TECTOBbI KOHTPO/Ab 3HaHWUA W Ap. B 3aBUCUMOCTM OT CKIOHHOCTeil, notpebHoCTen,
BO3MOXHOCTEN 1 CMOCOOHOCTEN KaXXA0r0 KOHKPETHOIrO Knacca B napanfenmu.
Pe3ynbTaTbl M3y4YeHUs npegmeTa
N3ydyeHne xuMun npepcTaBnsieT YYeHUKY BO3MOXHOCTb Ha CTyneHu cpegHero (nNosHOro) obuiero
06pa3oBaHMA HayUNTbCA:
1) knaccuuumpoBatb U3YYEHHbIE 06BEKTHI U ABMIEHUS;
2) penaTb BbIBOAbI M YMO3aK/OUYEHNA U3 HAONOAEHWNIA, N3YYEHHbIX XUMUYECKUX 3aKOHOMEPHOCTEW,
NMPOrHO3MpoBaTh CBOMCTBA HEM3YUYEHHbIX BeLLeCTB MO aHa/lornm co CBONCTBAMMW U3YYEHHbIX;
3) CTPYKTYypupoBaTb U3YUYeHHbI MaTepuarn;
4) WHTepNpeTUpPOBaTb XMMUYECKYI UH(HOPMALUIO, MONYYEHHYIO U3 APYTUX UCTOYHUKOB;
5) aHanu3upoBaTb W OUEHWBATb MOCNEACTBMA A1 OKpyXawuleld cpedbl  6bITOBOA
NPON3BOACTBEHHON [eATENbHOCTM YeN0BeKa, CBSA3aHHOI C NepepaboTKO BELLECTB;
6) NpPOBOAUTL XMMMUYECKUI IKCNEPUMEHT;
7) 06BACHATb CTPOEHME U CBOMCTBA M3YUYEHHbIX K/1acCOB HEOPraHMYeCKMUX 1 OpraHnYyecknx BeLLecTs,
nccneaoBaTb MX CBOMCTBA;
8) 00BACHATL 3aKOHOMEPHOCTU MPOTEKAHUA XMMUYECKUX peakuuid, MPOrHO3MpoBaTb BO3MOXHOCTb
NX NpOTeKaHus;
9) 06bACHATbL CTPOEHWEe aTOMOB 3/IeMeHTOB 1 - 4-ro MepuMojoB C MCMO/b30BaHNEM 3NEKTPOHHbIX
KOH(hMrypaumnin aTomoB;
10) Npomn3BOAMTbL pacyeTbl MO XUMUYECKUM (POPMYaM 1 ypaBHEHUSAM.
OCHOBHOE cofiepXXaHue y4yebHOro Kypca
BeegeHune (1uac)
MeToAbl Hay4yHOro no3HaHus. HabnwogeHne, npeanonoXxeHue, runotesa. Monck 3akOHOMEPHOCTEN,
Hay4HbIl aKCnepuMeHT. BbiBog,.



Tema 1. Teopnsa CTPOEHUSA OpraHNYecKnX coegnHeHuni (4 yaca)

dopmMmpoBaHmMe OpraHNYeckKom Xummy Kak Haykn. OpraHuyeckume ellectea. OpraHuyeckas XMMus.
Teopus CTPOEHUS OpraHMYecknx coefuHeHunin A. M. byTnepoBa. Y repofHbIil CKeneT. BafeHTHOCTb.
Xumuyeckoe cTpoeHune. 1somepus, N3oMepsbl.

Tema 2.¥YrneBofopoabl U UX NPUPOAHbIE UCTOYHUKKM (17 4)

AnKaHbl. MpUpOoAHbI ras, ero coctaB U NPUMEHEHNE KaK UCTOYHMKA IHEPTUN Y XMMUYECKOTO CbIpPbS.
.Fomonornyecknin pag ankaHos. HomeHknaTtypa n nsomepus. ®usnyeckme u XMMmn4yeckme cBOMNCTBa
ankaHoB. Peakuus 3amelieHns. IonyyeHne n NnpUMeHeHne anKaHoB.

AnKeHbl. Tomonorunyecknin pag. HomeHknatypa. M3omepusa: yrnepogHou Lenu, NoaoXKeHNs KpaTHOM
CBA3W, LMC-, TPaHC-n3omepus. XMMnyeckne CBOMCTBA: peakLummn OKUCIEHNS, NPUCOEAUHEH WS,
nonumepunsaunu. NMpasnno MapkosHuKoBa. MNMonyvyeHne n NnpUMeHeHNe anKeHoB.

AnkaaueHbl. CTpoeHne. CBONCTBa, MPUMeEHEHME. HaTypanbHbIA U CUHTETUYECKUIA KayuyK. PesnHa.
ANKWHbI. ToMonoru n n3omepbl. HomeHknatypa. dusnyeckme n XuMmyeckme cBOMCTBa. Peakunn
npucoeanHeHna 1 3amelleHuna. MNonyyveHue. NMpumeHeHne.

ApeHbl. INEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHME 6eH30Ma. PU3MUYECKME N XMMUYECKUE CBOICTBA
6eH3ona. Fomonorn 6eHsona. OCO6EHHOCTU XMMUYECKMX CBOIMCTB FOMOMOroB 6eH30M1a Ha NpuMepe
Tonyona. leHeTMyeckas CBA3b apOMaTUYeCKUX YIrNeBOAOPOL0B C APYTMMM KaccaMmu yrinesoL0pooB.
HedTb 1 cnocobbl ee nepepaboTkn. CoctaB HethT. Cnocobbl NepepaboTkn HedhTU. [NeperoHka.
KpeKUHT TepMUYECKUA 1 KaTaNTnTUYECKMIA.

Tema 3 . Kucnopogcogepxalme opraHnveckume coegmHeHuns (14 y)

CnupTbl. OfHOaTOMHbIE NpefenbHble cnupTbl. CTpoeHUe MONeKyn, PyHKLMOHANbHAA rpynmna.
BopopoaHas cBA3b. M3omepus n HOMeHKnaTypa. CBoOiCTBa MeTaHOMa (3TaHOMa), NONYyYeHUe n
npuMeHeHne. PU3N0ONOrNYeCcKoe AeiCTBME CNMPTOB Ha OPraHM3Mm YesioBeKa. MeHeTMYecKas CBs3b
O0LHOATOMHbIX MpefesbHbIX CNUPTOB C yrnesogopogamn. MHOroaToMHble CNUPTbl. STUNEHTIMKOSb,
rnnuepuH. CBOINCTBA, NPUMEHEHMe.

®eHon. CTpoeHMe MOJEKY /bl (heHoNa. B3anMHoe BIMAHWE aTOMOB B MOJIEKY/IE HA NPUMEPE MOEKY bl
(beHona. CeoiicTBa (peHoNa. TOKCUYHOCTbL (heHONa W ero coegnmHeHunii. MpumMmeHeHne eHona. MonyyvexHne
(heHona U3 KameHHOoro yrns. KaMeHHbI yronb U ero ncnosib3oBaHme. KokcoBaHve KaMmeHHOro yrns.
Anbperngbl. Anbgerngbl. CTpoeHne Mosiekynbl hopManbiernfa. PyHKUMoHanbHasa rpynna. Misomepus u
HOMeHKnaTypa. CBOCTBa anbAerngos. ®opmanbaern v auetanbierug: noayyeHne n npyMeHeHue.
deHonoopmanbaermHbole nnactMaccol. AUeTOH — NpeacTaBuTe/lb KETOHOB. CTpPOeHUe MOJIEKY/bI.
MpumeHeHue.

Kap6oHoBble KncnoT. OLHOOCHOBHbIE NpefefibHble KAPOOHOBbLIE KACNOTbI. CTPOEHME MONEKY/I.
dyHKUMOHanbHasA rpynna. Mizomepumsa n HomeHknatypa. CBolicTBa KapboHOBbIX KMCNOT. Peakuuns
aTepudukanmn. NMonyyeHne KkapboOHOBLIX KUCNOT U NpuMeHeHne. KpaTkue cBefleHUa 0 HenpeaeibHbIX
Kapb6OHOBbIX KUCMOTaX.

eHeTMYecKas cBA3b KAPOOHOBLIX KUCNOT C APYTMMUN Knaccamu OpraHUYeckKux COoefuHEHMA.

Cno>kHble atpupbl. XXupbl. CnoXHbie agmpbl: CBONCTBaA, NOMyYeHUe, NpuMeHeHne. XXupbl. CTpoeHue
XXnpoB. Xupsl B npupoge. Ceolictea. MpumMmeHeHne. Motouine cpeactea. MNMpaBuna 6e30nacHoOro
obpalleHmns co cpeacTBaMu GbITOBO XMMUN.

Yrnesodbl. MoHATKMe 06 yrneeogax. noko3a. CTpoeHne monekybl. CBOWCTBA INOKO3bl. [TpUMeEHEHNE.
Caxaposa. CTpoeHue monekynbl. CBONCTBA, NpuUMeHeHue. Kpaxman v Lennno3a — npescraBuTen
NPUPOAHbIX NONMMepPOB. PuU3NYeCcKMe N XMMUYeCKMe CBOMCTBA. HaxoxaeHne B npupoge. MNpumeHeHue.
AueTaTHOe BOJIOKHO.

Tema 4. AzoTcogepxau,me opraHmyeckmne coegnHeHns (12 4)

AMuHbI. CTpoeHue Moniekyn. AMuUHOrpynna. ®u3nyeckne n XuMmnyeckme ceoinctea. CTpoeHne MoneKysbl
aHunMHa. B3anmHoe BMAHWE aTOMOB B MOJIEKY/iIe HA NpuMepe MOMeKy/bl aHuAnHa. CBOMCTBa aHWIUHA.
MprMeHeHWe, NoyyeHue.

AMUHOKMCNOTbI. M30Mepusi n HoMeHknatypa. CBolicTBa. AMUHOKUCAOTbI KaK aM(OTepHble
opraHuyeckue coefiHeHus. NMpumeHeHune. M'eHeTUYeCcKas CBA3b AaMUHOKUCNOT C APYTMMU Kiaccamu
OpraHMYecKnx coefuHeHWUN.

Benkn. benkun kak nonunentuabl. CocTasB 1 CTPOeHNe. PU3NYECKME N XMMUYECKNE CBOWCTBA.
MpeBpalyeHne 6eN1KOB B OpraHu3me.

HyknenHoBble KUCNOTbI. HyKNenHoBble KUCMOTbl KaK NofInHyKneotuabl. CTpoeHne Hykneotnga. PHK n
OHK B cpaBHeHMW. VX ponb B XpaHEHUM 1 nepefaye HaCNeACTBEHHON MH(OPMaLMN.



eHeTuMYecKas CBA3b MeXKAY KnaccamMun OpraHnyecknx coefunHeHnin. MoHATME O reHeTUYeCKOM CBA3N 1
reHeTMYecKux pagax.

Tema 5. XuuMunsa n xu3Hb (10 4)

MnacTmacche! 1 BONOKHA. [Monnmepusanns n NoANKoHAeHcaumus. MoyyeHne NCKYCCTBEHHbIX
BbICOKOMO/IEKYNSIPHbIX COoeMHeHNA. CTpoeHne nonnmepos. MNoHATHE 0 naacTmaccax.
TepmoniacTUYHbIE U TEPMOPEAKTUBHbBIE NMOAMMepbl. OTAeNbHbIE NPeAcTaBUTeNIN NONMNMEPOB. MNMoHATHE
06 MCKYCCTBEHHbIX BOJIOKHax. HaTypanbHble, CUHTETUYECKNE U UCKYCCTBEHHbIE BOSIOKHA.
Knaccuukaums n otaenbHble NpegcTaBUTENN XMMUYECKUX BOTOKOH.

depMeHTbI. PepMeHTbl Kak 6uoiornyeckne Katanmnsatopbl 6e1KoBoin npupoabl. OCO6EHHOCTM CTPOEHUA
1N CBONCTB (PEPMEHTOB MO CPaBHEHMUIO C HEOPraHMYEeCKUMM KaTannsatopamu. Posib (DepMEHTOB B
XU3He[eATeNIbHOCTN XXUBbIX OPraHU3MOB 1 NPON3BOACTBE.

BuTamuHbl. MoHATME 0 BUTaMUHaX. Buabl BATAaMUHHON HefocTaTouHOCTU. Knaccugpmkauns BUTaMmMHOB.
ButamuHbl C n A.

FOpMOHbI. TTOHATME O TOPMOHAX Kak GMONOrMYecKn aKTUBHbLIX BellecTBax. BaxHelwmne cBONCTBa
ropmMoHoB. OTAe/IbHble MPeACTaBUTENN TOPMOHOB: UHCY/IUH N afpeHasvH.

NekapcTBa. JlekapCTBeHHass XMMUS. AHTUONOTMKM N AncbakTepmnos. HapkoTMUecKne BellecTBa.
HapkomaHus, 60pbba ¢ Heil n npodunakTuka.

PeweHne 3a4ay No opraHnyeckor xumun. PelweHne 3afay Ha BbIBOA (hOPMY/ibl OPraHNYecKnX BeLLecTB.

ABTopckasa nporpamma O.C.[MabpuensHa:

Tembl Kypca KonnyecTBo 4acos

BBegeHue. 1
Tema 1.Teopua CTPOEHUS OpraHNYecKmnx 4
COeNHEHNI

Tema 2. ¥Yrnesofopoabl U UX NpUpPoLHbIe 17
NCTOYHUNKMN

Tema 3. Kucnopojcofepxatine opraHuyeckue 14
coefiHeHns

Tema 4. A3oTcofepkalyne opraHuveckue 12
coegnHeHuns

Tema 5. XuMuUA U XU3Hb 10
Pe3epBHOe Bpems 10
WToro 68

B nporpammy O.C.l'abpvensHa BHeCeHbl OMNpefAefieHHble W3MEHEHUs, KOTOpble, Ha MOW B3rnsg,
obecrneynBaloT 60NbLIYIO 3DPEKTUBHOCTbL N Pe3YNbTaTUBHOCTL 06yUeHUS.

3a cyeT pe3epBa YBe/IMYEHO KONMYECTBO YaCOB Ha M3yyeHue TeMbl 1 «Teopus CTPOEHNSA OpraHnyecknx
BellecTB» U TeMbl 3 «Kucnopoacogepalime opraHnyeckne coefuHeHuns». 3710 CBA3AHO C TEM, YTO B
Temy 1 BBefieHbl HEKOTOPbIE 06LLME TEOPeTUYECKNE BOMPOCHI, TaKMe Kak Knaccupukawums,
HOMEHKNAaTypa, N30Meprsa OpraHnYecKnX BELLECTB, a TaKXe pelleHune 3ajay Ha BbIBO MOEKYAPHOWA
(hopmynbl BewwecTB. JaHHbIA TUN 3a4a4y 415 Y4Yalluxca HOBbI, a B MporpaMmme He OTBOAMTCS BPEMEHU
Ans nx pasbopa. YBennMyeHne KOMYecTBa YacoB Ha U3y4yeHue TeMbl 3 CBS3aHO C TEM, YTO B Heil
BCTPeYarTCA AOCTATOYHO C/IOXKHbIE NMOHATUA U ABNeHUA. UTO6bI X N3yYeHne He Bbifo POpManbHbIM,
NMPUXOANTCH TPATUTb HECKO/IbKO 60/blie BpemeHW. OcTalibHble N3MEHEHUS, BHECEHHbIE B aBTOPCKYHO
nporpammy O.C.IabpuensHa, ABNATCA HE3HAYNTENLHBIMMN.

Pabouas nporpamma:

TeMmbl Kypca KonnyecTBo yacos
BBepeHue 1
Tema 1. Teopusa CTPOEHUA OpraHNUYECcKnx 9
BELLEeCTB
Tema 2. ¥Yrnesogopobl U nx NpuUpoaHbIe 17
NCTOUYHUNKMN
Tema3. Kucnopogcogepxatime opraHu4eckme 17

CoeAiHeHNs



Tema 4. A3oTcogepkalme opraHnyeckune
coefuHeHns

Tema 5. XUMUSA M XKU3Hb

Pe3epBHoe Bpems

NToro

Tembl Kypca

BBeneHue

Tema 1. Teopusa CTPOEHUA OpPraHNYECcKnx
BellecTB

Tema 2. ¥Yrnesogopoabl Y UX NpUpoaHbIe
NCTOYHUKM

Tema3. Knucnopogcogepxatime
opraHuyeckue coeguHeHus

Tema 4. A3oTcofepalyne opraHuyeckue
coefMHeHuns

Tema 5. XuMUA U XKU3Hb

WToro

MpakTnyeckue
paboThl

1
98

68

NabopatopHble KOHTPONLHBI
paboThl e
paboThl



Nen/n

HassaHue pasgena, Tembl

YPOKOB
Twn ypoka

BeegeHue (lyac)

1

MeToAbl Hay4yHOro
Nno3HaHua

KoM6UHMPOBaHHbIA YPOK

MOYPOYHOE MMTAHNPOBAHWE

OCHOBHbI€ 3/1eMEHTbI COAiePXKaHNs

Ha6ntogeHue, nNpeanonoxeHue,

runoresa. NMouck 3aKOHOMepHOCTeVI.

HayuHblii akcnepumeHT. BbIBOS.

Tema 1. Teopust CTPOEHNSA OpraHNYecKnX BeLlecTs (9 YacoB)

2

MpeaMeT OpraHUYecKoit
XUMUW

YPpOK U3yyeHns HOBOro
mMaTepuana

Teopwusa cTpoeHuA
OpraHnyecKmnx BeLLEeCTB

YPpOK U3y4eHUsi HOBOTO
maTepuana, ypok
NPUMEHEHMUS 3HAHWA 1
YMeHUI

Knaccugukaums
OpraHnYecKux coegunHe-
HWM

YPOK 1U3yyeHns HOBOro
mMaTepuana

OCHOBbI HOMEHKaTypbl
OpraHnYecKux coegunHe-
HWi

MpeAMET OpraHNYecKol XuMun.
CTaHOBNIEHME OPraHUYECKOW XUMUK
KaK HayKu. BUTannam u ero Kpax.

Knaccugukauua opr.coeMHeHWiA:
a) NO CTPOEHWNIO YrNIEPOAHOI0
ckeneta; 6) N0 PyHKUNOHANbHbLIM
rpynnam.

MpaBuna HOMeHKNaTypbl
opr.coegmHeHnii MIOTAK.
OnpepaeneHne Ha3BaHWi

JeMoHcTpauuu,
nabopaTopHble K1
npakTuyeckme paboTl,
ncnonb3osaHne KT

KoHTponb

MpeseHTaUNS.

[. Konnekuusa npupogHbIX,
NCKYCCTBEHHBIX U
CUHTETUYECKMNX
OpraHMYecKnX CoeANHEHWIA,
MaTepunanoB v n3aenwnii u3
HUX.

MpeseHTaUNS.

http//school-collection.edu.ru
MpeseHTaUKS.

MpeseHTaUKS.

MnaHupyemble pe3ynbTaThl MnaHupyemble
06yyeHus CpoKU
npoBefeHns

3HaTb OCHOBHbIE METOAbI
Hay4HOro no3HaHuA.

YMeTb pasfinmyath npegmeThl
OpraHnMyYecKoi n HeopraHM4ecKol
XVIMUW, MUHEPA/bHBIE U
OpraHunyecKune BelecTBa.
Knaccuguunposats opr.
BELLeCTBa M0 UX MPOUCXOXKAEHNIO
Ha NPUPOAHbIE, NCKYCCTBEHHbIE W
CUHTETUYECKNE.

3HaTb NOHATUS «BAIEHTHOCTb>,
«N30MEPUS», «U30MEPbI»,
«FOMOIOTUS», «FOMOMIOTN»; 3HATb
OCHOBHbIE MOJIOXEHUS TEOPUM
CTPOEHUS OPraHNYeCcKNX BeLeCcTB
A.M. byTnepoBsa ee 3Ha4eHue.
YMeTb COCTaBNATb CTPYKTYPHbIE
(hopMYy bl OpraHUYecKnx
BELLLECTB.

YMeTb pasnnyatb OCHOBHbIE
KJ/1acCbl Opr.BELLECTB.

YMeTb HasblBaTb U3yvaeMble
BELL,eCTBA N0 HOMeHKNaType
NIOMAK.


http://school-collection.edu.ru/

9, 10

YPOK M3y4eHns HOBOro
MaTepuana

30Mepuns B OpraHnYecKoii
XUMUU 1 ee BUAbI

YPOK N3yUYeHns HOBOIO
martepuana

PelleHve 3a4a4 Ha BbIBOA
MOIEKYNAPHOW (hopMy bl
BeLLecTB

YPOK U3yyeHns HoBOro
marepuana, ypok
NPUMEHEHMNSI 3HAHWIA 1
YMeHUI

Opr.COeAVHEHMNIA Ha OCHOBAHUM NX
CTPYKTYPHbIX hopMmy.

CTPpYKTypHas M30Mepusi 1 ee BUABI.
MpoCTpaHCTBEHHAS N30MEpUs.

PelleHne 3aaa4 Ha BbIBOA

MOJIEKYNSAPHON (hopMy/ibl BELLeCTBa:

a) N0 MaccoBbIM A0/SM 3/1eMEHTOB;
6) No NpoAyKTam CropaHus.

Tema 2. ¥rnesogopoabl N NX NPUPOAHbIE UCTOHYHUKMK (17 YacoB)

11,
12

13,
14,

MpefencHble
YrneBogoposbl. AfiKaHsbl.

KomM61HMpOBaHHbI YPOK,
YPOK M3y4eHUsi HOBOTO
martepuana

OTUNEHOBbLIE
YIrNeBoAopoabl Nnu
A/IKEHbI

KoM6UHMPOBaHHbIA YPOK,
YPOK M3y4eHNst HOBOrO
maTepvana

COMONIOrMYECKIIA PSf aIKaHOB:
CTPOEHMe, HOMEHKNATypa,
n3omepusi, GrU3nYecKne CBOMCTBA.
MonyyeHmne ankaHoB. XUMUYECKME
cBoiicTBa. MprMeHeHMe anKaHOB.

FoMonorMyecknii pag ankeHos:
CTpPOeHMe, HOMEHKaTypa,
n3omMepus, PU3nYecKne CBOMCTBA.
MonyyeHmne ankeHoB. XUMUYECKME
CBOMCTBa. KauecTBeHHbIe peakLmm
Ha KpaTHy cBA3b. [1puMeHeHue
aJTKEHOB.

[. Mogenb Moneky bl
MeTaHa.

http//www .proshkolu.ru/
club/chemistry/blog/1944
http//school-collection.edu.ru
MpeseHTaLMA

[. Mogenb Monekynbl
aTuseHa.

["opeHune 3TunNeHa,
obecLBeYnBaHue pacTeopa
nepmaHraHaTa Kaims u
6pomMHOi1 BoAbl. MonyueHne
3Tu/eHa 13 sTaHona.

http://school-
collection.edu.ru,
npeseHTaUns

TekyLnii
KOHTPO/b

TekyLuii
KOHTPO/1b

3HaTb BU/bl CTPYKTYPHOI 1
MPOCTPAHCTBEHHOI U30MepUN.
YMeTb cOCTaBNsATb HOPMY/bl
30MepoB.

YMeTb pellatb 3aZa4u Ha BbIBOL
hopmMyn opraHMyecKmx
COEMHEHNIA.

3HaTb 06LLYyH0 (hOopMYy ankaHoB,
th13nyecKne CBOMCTBA ankaHoOB,
€nocobbl MONYYEHUSA aNTKaHOB.
YMeTb Ha3blBaTb askaHbl MO
MeXAyHapOoAHON HOMEHKNaTYpe,
COCTaBNATb (POPMY/bl U30MEPOB.
YMeTb 3anuncbiBaTb YpaBHEHNS
peakLUuii, XxapaKTepunsyoLwmnx
XWM.CBOWCTBA a/IKaHOB.

3HaTb 06LLY0 POpMYny anKeHoB,
BWbl U30MEPUN aNIKEHOB,
CNocobbl NONYyYEHNS a/IKEHOB,
KayeCTBEHHble peakummn Ha
KpaTHYIO CBSA3b. Y METb Ha3bIBaTb
afiKeHbl MO TPMBWA/LHON U
MeXAyHapOoAHON HOMEHKNATYPE;
XapaKTepn3oBaTb CTPOEHMWE U
XUMUYECKNE CBONCTBA a/IKEHOB,
00BACHATbL 3aBUCUMOCTb CBOMCTB
a/IKEHOB OT MX COCTaBa U1
CTPOEHMS.


http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://www.proshkolu.ru/%20club/chemistry/blog/1944
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

16,
17

18,
19

20,
21,
22

[lMeHoBbIE YrNeBOJOPOAbI.

Kayuyku

KoM6GMHMpPOBaHHbI YPOK,
YPOK N3YYEHUSI HOBOIO
martepuana

AueTuneHoBbIe
YIIEBOAOPOLbI NN
ANKUHBI

KomM6GMHMpPOBaHHbIN YPOK,
YPOK N3YYEHUSI HOBOIO
martepuana

ApomaTtunyeckue
YIIEBOAOPOLbI UMW apeHbl

KomM6GMHMpPOBaHHbIN YPOK,
YPOK M3y4eHUsi HOBOTO

ANKafineHbl, UX CTPOEHMe,
HOMeHKNaTypa, usomepus,
(hm3myeckume ceolicTaa. MonyyeHune
anKagnmeHoB. XumMmnyeckue
cBOlCTBa. HaTypanbHbIil 1
CUHTETUYECKUI KayuyK. Pe3nHa.

FoMOofIornyeckunii pag ankuHoB:
CTPOEHUe, HOMEHK/aTypa,
n3omepus, PuU3nYHecKne CBOMCTBA.
MonyyeHne anknMHOB. XUMNYecKune
CBOICTBa. KauecTBeHHbIe peakLumu
Ha KpaTHY!O CBSi3b. [puMeHeHne
a/IKVHOB.

CTpoeHune apeHoB. HoMeHKnaTypa,
n3omepusi, usnyeckne cBOMNCTBa
6eH30/1a 1 ero romosoros.
MonyyeHne apeHOB. XMMMYECKUE
CBOWCTBa apeHoB. MprMeHeHne
6eH30Ma 1 ero romosoros. Tonyon u

O. Mogenb moneky/bl TekyLnii
6yTagneHa-1,3 (UMc- N TpaHC- KOHTPOSb
thopmbl). Konnekumm

«Kayuyku» 1 «PesnHa un

N3aenns U3 Heex.

MpeseHTaLuA

O. Mogenb moneky/ibl TekyLinii
auetuneHa. ropeHune KOHTpPO/1b
aueTuneHa.

Mpe3eHTauu4

. O6bemHas mogenb TekyLnii
MOfIeKy bl 6eH30M1a. FOpeHne  KOHTPOSb

6eH30na. OTHOLLEHNE
6eH30na K 6pOMHOI BoAe U
pacTBOpY MepmaHraHara
Kanums.

3HaTb 0CO6EHHOCTU CTPOEHMS
MOJIEKYN a/TIKafNEHOB;
XapaKTepHble BUAbI N30MepUM;
3aBMCHMOCTb CBOMCTB Kay4yKOB
OT MX MPOCTPAHCTBEHHOIO
CTPOEHMS;

npoLecc BY/IKaHU3aLMMN KayuyKa,;
pasfnuve Mexay HaTypasibHbIM U
CUHTETUYECKMMU KayUyKamu.
YMeTb Ha3blBaTb ankafueHbl,
COCTaB/ATb CTPYKTYPHbIE
(hopMy bl N30MEPOB, 3aMucbiBaTh
YPaBHeEHMUS peakLnm
noiMMmepu3aLnn.

3HaTb CTPOeHWe MONEKYbI
aueTuneHa (Hannume TPOMHOW
cBA3K); hopmyny
FOMOJIOFMYECKOr0 pPsiia aKUHOB;
XapaKTepHble BUAbI N30MepUM;
OCHOBHble CMOCO6bI MONYYEHNS.
YMeTb Ha3blBaTb a/IKUHbI MO
MeXAyHapoAHOW HOMEHKNATYPE;
COCTaB/ATb CTPYKTYPHbIE
thopMy bl N30MEPOB;
XapaKTepn30BaTb CTPOEHMUE U
XMMUYECKMNE CBONCTBA a/IKUHOB;
06BACHATL 3aBUCUMOCTL CBONCTB
aJIKWHOB OT CTPOEHNS YMETb
3anuncbiBaTh ypaBHEHNUS
XUMMWYECKNX peakLnid,
XapaKTepU3yHLLMX CBOCTBA
a/TKUHOB.

3HaTb CTPOEHNe MONEKYbI
6eH30/1a; 06BACHATb 3aBUCUMOCTb
CBOICTB 6eH30/1a 1 ToNyosa OT KX
COCTaBa M CTPOEHUS; CMoCcOo6bl
MoJSTlyYeHnst apeHoB. Y MeTb
XapaKTepn30BaTb XMMUYECKUE



23

24

25

26

27

mMaTepuana
MpPUPOAHLINA ra3 Kak
MCTOYHWK YrNeBOJOPO/OB.

KomM6MHMpOBaHHbI YpOK

HedTb 1 cnocobbl ee
nepepaboTKm

KoM6UHMPOBaHHbIA YPOK

KameHHbI yrosb.
KomM61HMpOBaHHbI YPOK
O606LeHMe 1
cUCTEMaTU3aLNSA 3HAHWNIA
06 yrneesogopoaax

YPpoK 0606LLeHNs 1
cUCTEMATU3aLUN 3HAHWIA

KoHTposnbHas pa6oTta Nel
no Teme «YTrnesofopoabl»

€ro HATPoONpPou3BOAHbIE.

MprpoaHbIiA ras, ero coctas u
Hanpas/ieHUs UCMO0/Ib30BaHUA B
KayecTBe TONMBA U XMMNYECKOTO
cbipbsA. CUHTE3-ra3 1 ero
1CMo/b30BaHMe 418 NoyYeHns
CUHTETUYECKOro GeH3NHa 1
MeTaHosa.

HedTb, ee cocTtas, usmyeckmne
CBOMCTBA U MPOUCXOXKAEHME.
3JKoornyeckre nocneacTsmns
pasnuea HedhTh 1 cnocobbl 60pbObI
C HMMK. Mpouecchbl nepepaboTKu
He(hTW: PeKTU(MKaL S, KPEKUHT,
pUOPMUHT. MPOoAYKTbI
nepepaboTKy HehTU N KX
ncnonb3oBaHue. MNoHaTHE 06
OKTaHOBOM Yuche.

KameHHbIi yronb 1 ero
ncrnons3oBaHue. KokcoBaHue
KaMeHHOro yrns, BaxHenwue
NPOAYKTbl KOKCOXMMUYECKOr 0o
NpPOM3BOACTBA.

Knaccugukauma yrnesoopoos no
CTPOEHMIO YINepOHOro CKeneTa u
HaIMYMIO KPATHbIX CBA3ENA.
B3anmMocBA3b MeXay COCTaBOM,
CTPOEHMEM 1 CBONCTBAMMU
yrneBofopojoB. "eHeTUYecKas
CBA3b MEX/Y Knaccamu
YrNeBOA0POLOB.

KoHTponbHas paboTa

http://school-
collection.edu.ru/
npeseHTaums
npeseHTaums

O. Konnekumsa «HedTb 1
NPOAYKTbI ee nepepaboTKm».
npeseHTaLus

[. Konnekuns «KameHHblIl TekyLnii
Yronb». KOHTPO/b
npeseHTaL s
NTorossbili
KOHTPO/b

cBoiicTBa 6eH30M1a M TONyona.

3HaTb cocTasB MPUPOAHOIo U
NONYyTHOro He(hTAHOr O rasos,
OCHOBHble 061aCTU UX
NPUMEHEHUS U HanpaBfeHns
nepepaboTKu.

YMeTb XapakTepn30BaTb COCTaB U
OCHOBHbIE Harpas/eHus
MCMNONb30BaHNA 1 NepepaboTKu
HedhTL.

YMeTb XapakTepun3oBaThb
NMPOMCXOXAEHNE U OCHOBHbIE
HanpaBfeHMs UCMOb30BaAHNUS ©
nepepaboTKM KaMEHHOIO YIS,

YMeTb KnaccupuLmposaThb
YrNeBogopofbl, ycTaHaBMBaThb
CBA3b MEX[y COCTaBOM,
CTPOEHMEM N CBONCTBAMMU
yrneesofopogoB. OnucbiBaTb
FeHEeTUYECKME CBS3N MeXay
Knaccamu yrneBofopogos ¢
NMOMOLLbHO POLHOTO A3bIKa U
A3bIKa XUMUN.

3HaTb CTPOEeHWMe, (hun3nyeckme u
XMMMWYECKNE CBONCTBA OCHOBHBbIX
rOMO/IOTMYECKNX PSAOB


http://school-collection.edu.ru/
http://school-collection.edu.ru/

Tema 3. Kucnopogcogepxkatime opraHnyeckune coegnuHeHns (17 vacos)

8

14

°%

31,
32

33,
34

YpoK NpoBeEPKU U
KOPPEKLUN 3HaHWI 1
YMeHU

CnupTsbl

YpoK U3yUyeHna HOBOTO
maTepuana,
KOMOWHUPOBAHHbLIA YPOK,
YPOK NPUMEHEHNS 3HAHWIA
N YMEHWIA

deHon

KoM6UHMpPOBaHHbIA YPOK,
YPOK NPUMEHEHNS 3HAHWIA
N YMEHUI

Anbferngpl

YPOK U3y4eHUsi HOBOTO
maTepuana,
KOMOWHUPOBAaHHLIA YPOK

CnupTbl, UX CTPOEHMUE,
Knaccugmkaums, HOMeHKNaTypa,
n3omepus, PrU3nYecKne CBOMCTBA.
MexmonekynsapHas BoLopoaHas
CBA3b. XUMMNUECKME CBOCTBA
cnupToB. OTAeNbHbIE
npeLCTaBUTENN CAIMPTOB U KX
3HauveHue. MonyyeHme un
NPUMEHEHMWe CMPTOB.
KauyecTBeHHbIe peakLumn Ha 0fHO- U

MHOroaTOMHbIe CnNUPTLI. [1oHATUA O
MexXaHu3me BO3,D,€I7ICTBI/IFI 9TaHO/1a Ha

OopraHmM3m 4esioBeKa.

CTpoeHune Moneky bl eHona.
B3aumHoe BAUsHME aTOMOB B
MOneKynax Ha npumepe theHona.
Pur3nyeckne N XMMUYeCKMe
cBoiicTBa dieHona. MonyyeHne
npumeHeHue. HekoTopble
Npon3BOAHbIE (heHoMa U MNX
3Ha4YeHMe B NOBCEAHEBHOM XU3HN.
KauecTBeHHas peakuus Ha heHos.
XNMUYECKOE 3arpsizHeHune
OKpYXXatoLLeii cpefibl 1 ero
nocneacTsus.

CTpoeHue, HOMeHKNaTypa,
n3omepus, Gusnyeckne cBoicTBa
anbaerngos. Cnocobsl NoayveHus.
Peakuns KyuyepoBa. XMunyeckue
CBOWCTBa aNbAernios.

. FopeHune aTaHoNa,
B3aMMOfeicTBMe 3TaHoNa ¢
HaTpueM. KayecTBeHHble
peakuun Ha OAHO- U
MHOr0aTOMHbIE CIUPTbI.
http://school-
collection.edu.ru/
npeseHTaLus

[. KayecTBeHHasa peakuus Ha
theHon.

http://school-
collection.edu.ru/
npeseHTaLus

TekyLnii
KOHTPO/1b

[. KauecTBeHHas peakums Ha  TeKyLymii

anbAernaHyo rpynny.
http://school-
collection.edu.ru,
npeseHTaUns

KOHTPO/b

yrNeBoAopOAO0B, CNOCOGbI UX
MONyYeHUs, BU/bl N30MEPUN.
YMeTb ONUCbIBAaTb FEHETUYECKME
CBA3U MEeX[y Knaccamu
yrNeBoA0PO/OB.

3HaTb Ha Kakue rpynmnbl 1 no
KaKUM npr3HaKam
KNaccupuumpyoT CNUpPThbI; BUAbI
M30MepUU; 0COBEHHOCTY
CTPOEHUS 1 (HN3NYECKNX CBOWCTB,
CrMoco6bl MOTYYEHUS CMPTOB 1
06/1acTV UX NPUMEHEHUSA. Y MeTb
Ha3blBaTb CAMPTbI MO
TPVBMaNbHON N MeXAyHapOoaHOA
HOMEHK/aType; XapaKTepun3oBaTb
XMMUYECKMe CBONCTBA CMPTOB;
BbIMOHATb 3KCMIEPUMEHT MO
pacrnosHaBaHWIO CMUPTOB;
3anuncbiBaTh YpaBHEHNS peaKLuii
MOJSTy4eHWs CIMPTOB.

3HaTb 0COO6EHHOCTU CTPOEHMS
MOJIeKy bl (heHosa; 3aBUCMMOCTb
XWM.CBOWCTB (heHoNa OT ero
CTPOeHMS; 061aCTV NPUMEHEHNS
(heHona. Y MeTb 3anmcbiBaTb
YPaBHEHUS peaKuuii,
XapaKTepU3yHLLNX XM.CBOCTBA
theHona 1 cnocoboB ero
MONTyYEHUS; BbINOHATD
3KCMEPUMEHT MO pacno3HaBaHWO
theHona.

YMeTb Ha3blBaTb abAernibl Mo
TPUBMANBHOMN N MEXAYHapPOAHO
HOMEHKNAType; OnpeaensTh
MPUHAANEXHOCTb BELLECTB K
Knaccy anbfernaos;


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

35 MpakTuyeckas paboTta
«KayecTBeHHble peakLuum
Ha OfHO- N MHOT0aTOMHbIe
CnupTbI, (heHon u
aNbernibl».

YpoK 3aKpenneHns

M3YyYEHHOro MaTepuana
36, Kap6oHOBble KNCNOTHI
37

YPpOK U3yyeHns HOBOro

maTepuana,

KOMOWHUPOBAaHHBI YPOK

38,  CnoxHble agmpbl. XXupbl
39
YpoK U3y4yeHna HOBOIO

KauecTBeHHas peakLus Ha
anbfernaHyto rpynny. MoHATHe 0
KeToHax. Peakuus
NoNMKoHAeHcauumn. Mpon3BoACcTBO U
NCMO0JIb30BaHNE CTPOUTENbHbIX U
OT/AEN0YHbIX MaTepuanoB Ha OCHOBE
MOIMMEPOB U3
theHonopmanbAernaHbIX CMof.

KauecTBeHHble peakL Ha OAHO- 1
MHOT0aTOMHbIE CUPTbI, PEHON W
anbaerunabl.

CTpoeHwue, HOMeHKNaTypa,
n3omepus, usnyecKne CBOMNCTBA
KapboHOBbIX KucnoT. Kap6oHoBbIE
KNC/IOTbI B NPUPOSE 1 ObITy.
MonyyeHne Kap6OHOBbLIX KUCOT, UX
XUMuyeckmne cBolicTea. OTAeNbHble
npeacTaBUTeNN U UX 3HAYEHME.

CocTaB U CTPOEHUE CNIOXKHbIX
3(hmpoB. CnoxHble ampbl B
npupoge n TexHuke. Cocras,

MpakTnyeckas paboTa

[. O6pasubl HEKOTOPbIX
Kap6OHOBbIX KUCNOT.
http://school-
collection.edu.ru/
npeseHTauus

[. CpaBHeHMe MoKOLNX
CBOWCTB PacTBOPOB Mbl/ia U
CTVPanbLHOMO MOPOLLIKA.

TekyLnii
KOHTpPO/b

XapakTepn3oBaTb CTPOEHME U
XUMUYECKNe CBOMCTBA
thopmanbgernga un
auetanbieruaa;

0OBACHATL 3aBUCUMOCTb CBOICTB
anbAernaoB OT cocTaBa U
CTPOEHMS; XapaKTepu3oBaTb
CTPOEHME N XMMUYECKME
CBOWCTBa aNbAeruaos;
BbINOHATL XUMUYECKWNT
3KCNEPMMEHT MO pacrno3HaBaHWIO
anbaern/os.

YMeTb MAeHTUHMUMPOBaTb OAHO-
N MHOr0aTOMHble CNUPTbI, (heHon,
anbaernpl.

YMeTb HasblBaTb KapOOHOBLIE
KUCNOTbI MO MEXAYHapOAHOW 1
TPVBUA/IbHO HOMEHKATYE;
onpeaensTb NPUHaLIEXHOCTb
BELLLECTB K K/1accy KapboHOBbIX
KUC/OT; XapaKTepun3oBaTb
CTPOEeHME KapOOHOBbIX KUC/OT;
06BACHATL 3aBUCUMOCTL CBONCTB
KapbOHOBbLIX KWUCNOT OT COCTaBa
N CTPOEHWUS; XapaKTepn3oBaTh
XMMUYECKME CBOMCTBA
KapOOHOBbIX KUC/OT; BbIMO/HATb
XUMMWYECKNIA 3KCMEPUMEHT MO
pacno3HaBaHMI0 KapbOHOBbIX
KUCOT.

YMeTb Ha3blBaTb C/TOXKHbIE
3(hMpbl N0 TPUBNANBHOW 1
MeXYHapoAHON HOMeHKNaTYpe;


http://school-collection.edu.ru/
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40,
41,
42

43

maTepwuana,
KOMOWHUPOBAHHbLIA YPOK,

Yrnesojbl

YPOK U3yyeHns HoBOro
maTepwuana,
KOMOWHUPOBaHHbI YPOK,
YPOK NPUMEHEHNS 3HaHWIA
N YMEHU

0O606LeHMe 1
cucTemMaTtusauns 3HaHuii o
KNCNOPOACOAEPXKALLNX
OpraHnyecKnx
COeMHEHMNAX

Ypok 0606LLeHNs 1
cUCTeMaTU3aLUN 3HAHWIA

Knaccuukauus, CBOMCTBA,
NPUMeHeHWe U NoMyYeHKe XKMUPOB.
IMoHATME 0 MbllaX. CUHTETUYECKNE
MOOLLMe CpeacTBa U 3KONorus
OKpY>KaloLen cpefbl.

YrneBofpl, HaXoXaeHve B NpUPoae,
KnaccumKkaumsa 1 3HaveHue.
CTpoeHve MOMEKybl TIHOKO3bI.
XUMUYeCKne CBOMCTBA INHOKO3bI.
PacnosHaBaHue rnokKosbl. Caxaposa
- NpeACcTaBUTENb AMcaxapuios.
Monucaxapuapl: Kpaxman,
uenntosiosa. CpaBHeHue nx
CTPOEHUS 1 CBOMCTB. KauecTBeHHas
peakuus Ha Kpaxman.

Knaccngukaums
KUCNOPOACOAEPXKaLLMX
OpraHM4yecKnx CoOeguHeHiA no

Ha UM PYHKLMOHANBHBIX TPyN.
CoctasneHune hopMyn 1 Ha3BaHMUi
KMCNOPOACOAEPXKALLNX
OpraHM4yecKnx COeanHEHUM, nx
romosioros n nsomepoB. CBoIicTBa

http://school-
collection.edu.ru/
npeseHTaums

. B3aumogeicteume rioKosbl
M caxaposbl C TMAPOKCULOM
meaun (). KayecTBeHHas
peakuus Ha Kpaxmarn.
http://school-
collection.edu.ru/
npeseHTaLus

onpeaenaTb NPUHaANEXHOCTb
BELLLECTB K K/1acCy CNOXHbIX
3(hMpoB; XapaKTepun3oBaTb
XMMUYECKUE CBONCTBA CMOXHbIX
3unpoB.. 3HaTb KnaccupumKkauuio
XXMPOB.

YMeTb XapakTepn3oBaTb
CTPOEHME U XMMUYECKUE
CBOWCTBA XXMPOB.

3HaTb Knaccugukalmto
YrneBofoB, 6UOMOMMYECKYIO POSib
YrneBoLOB, 3aBUCUMOCTb
XVMMWYECKNX CBOWCTB FIHOKO3bI
OT CTPOEHUS MOMIEKY b,
0C06EHHOCTM CTPOEHMS Kpaxmana
1 LeNnnnosbl, Ux
61ONOrNYECKYHO POIb.

YMeTb 00BbACHATE XMMUYECKME
ABMEHUS, NpoUCXoasLLne ¢
yrneBofamMu B Npupose,
XapaKTepu3oBaTb XMMUYECKUE
CBOICTBa rNMIOKO3bI KaK
a/TbAernaocnupTa, a Takxe
0coOble CBOICTBA,
XapaKTepn30BaTb CTPOEHME U
XMMUYECKME CBOMCTBA
nosimcaxapvgos,

BbIMOHATD XMMUYECKNIA
3KCMEPUMEHT MO pacno3HaBaHWO
F/IOKO3bl N Kpaxmana.

YMeTb KnaccumumpoBatb
KUCNOPOACOAepKaLLme
Opr.COeUHEHUS, COCTaBNNATb
(hopMy /bl 1 fjaBaTb Ha3BaHWsI.
OnucelBaThb CBOWCTBA
npeacTaBUTENE BXKHEMLLINX
K/1acCOB 3TUX COeLMHEHUN, UX
MoSTlyYeHNe U NPUMEHEHNE.


http://school-collection.edu.ru/
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44  KoHTponbHas pa6oTa rno
Teme
«Kucnopogcoaepxatime
opraHu4eckme
COeIUHEHNS»

YPpoK NpoBepKN n
KOppPeKLUUn 3HaHWi u
YMeHul

< Q

45,  AMWHbI. AHUNVH

46
YpoK U3yuyeHna HOBOIO
marepuana,
KOMOWHNPOBaHHbI YPOK

47 AMUHOKUC/OTHI

npeacTaBuUTENen BaXKHERLINX
K/1aCCOB 3TUX COEAUHEHWIA, UX
nony4YeHne n NPUMeHeHwe.
eHeTMYeCKas CBA3b MeXAY
pas3fiMyHbIMK Knaccamu
KUCNOPOACOAEPXKaLL X
OpraHnyecKmnx coegnHeHnn n
yrneBoOpPOAOB.
KoHTponbHas paboTta

. A3zoTcofepxallune opraHudeckue coefmHeHnsa (11 vacos)

AMUHBbI, X Knaccugukaumsa un
3HauyeHue. CTpoeHne MOneKyn
aMUHOB. PU3NYECKME U XUMUYECKUE
CBOWCTBA aMUHOB. AHU/MWH -
BaXKHEWLLWIA NpeacTaBuTeNb
aMmunHoB. MNMprMeHeHNe aMMHOB.
Peakuns 3nHuHa. CUHTETMYECKMNE
BOJIOKHA Ha OCHOBE NO/IMaMU0B.

CTpoeHwue, HOMeHKNaTypa,

NToroBbIi
KOHTPO/b

. dunsnueckne ceoiicTea
aHunnHa. B3anmopelicTene
aHWMHA C KMUC/I0Tamu,
OGPOMHOI BOAONA.
http://school-
collection.edu.ru/
npeseHTayus

[. AnTeyHble npenapartsl,

YcTaHaBMBaTb reHETUYECKYHO
CBSI3b MEX/Y PasINUHbIMY
Knaccamu KUCMOPOACOAEPXKALLNX
OpraHMYecKmnx CoeIMHEHMIA 1
YrNeBoopPO/OB.

YMeTb Knaccugmumposatb
KUCNOPOACOAepKaLLme
Opr.COeUHEHUS, COCTaBNNATb
(hopmMy /bl N faBaTb Ha3BaHWs.
OnucelBaTh CBOICTBA
npeacTaBUTENE BXKHEMLLINX
KNaccoB 3TUX COEAMHEHUI, NX
NoflyYeHne 1 NPUMEHEHNE.
YcTaHaBNMBaTb FEHETUYECKYHO
CBSAI3b MEXAY Pas/MYHbIMU
K/faccamm KMCNOPOACOoLepXKaLnux
OpraHM4yecKnx COeJMHEHNI 1
YrneBoOpOAOB.

3HaTb 0COBEHHOCTM CTPOEHUS
MONEeKYN aMUHOB; BUfbl
Knaccugmkaumum aMmHoB;
CNocobbl NosyYeHus;
3aBMCMMOCTb CBOMCTB aMWUHOB OT
NX CTPOEHUSA. YMEeTb ONpefensTh
NPUHaANEeXHOCTb BELLECTB K
Knaccy aMUHOB; Ha3blBaTb
amMVHbl; 3anUCbiBaTb YpPaBHEHUSA
peakuuii, XxapakTepuayoLmx
XUMUYECKNE CBONCTBA aMUHOB;
Ha npumepe aHUIMHa 06BACHATD
B3aMIMHOE B/IMSIHME aTOMOB B
MOneKynax.

YMeTb Ha3blBaTb aMUHOKUCNOThI


http://school-collection.edu.ru/
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48,
49

50

51,
52

53

KomM6MHMpOBaHHbI YPOK

benkn

KOMGUHMPOBaHHbIA YPOK

IMOHATME O HYK/IEMHOBbIX
KUCoTax

YPOK U3yyeHunsi HOBOTO
MaTepuia

["eHeTM4ecKas CBA3b
MeXAy Knaccamm
OpraHuyecknx
COEANHEHNI

KomM61HMpOBaHHbI YPOK,

YPOK NPUMEHEHNS 3HAHWIA
N YMeHUi

MpakTuyeckas pabota Nel

n3omepus, Knaccugmkaums
aMWHOKMCAOT, hn3nyeckme
CBOWCTBA 1 CBOIACTBA,
006yCNOBMEHHbIE XUMNYECKO
QBOACTBEHHOCTbH). AMUHOKNCNOTbI
B Npupoge, nx bmuonorunyeckas posnb.
MonvammaHble BOOKHA, KanpoH.

Benkun kak 6mononnmMepbl, nx

CTPOEHME, XMMUNYECKME CBOWCTBA.
KauecTBeHHbIe peakLmun Ha 6enku.
Buonornyeckme hyHKUUM 6NKOB.

OHK 1 PHK kak 6rononmmepsi.
O6uasn cxema CTPOEHMUS
HYK/1eoTuaoB. CpaBHEHME CTPOEHUS,
HaxX0XAeHWS B KNeTKe U PYHKLUNIA
OHK 1 PHK. ¥poBHK opraHusaLmm
CTPYKTYPbl HYK/NEUHOBbIX KMCOT.

MoHATME O reHeTUYECKOl CBA3N 1
reHeTUYECKOM psijie Ha Npumepe
B3aMMOMEePexo0B MeX 1y Knaccamm
YrNeBoJ0POA0B U KUCIIOPOA- 1
a30TCOAEPXKALLUX COeAUHEHNIA.
NnnocTpaums reHeTMYecKoli cBssn
Ha NpUMepe OpraHUYecKmx
COeAVHEHUI Pa3/InyHbIX KNaccos,
CoflepXKalllMx [1Ba aToMa yrneposa.

PelleHne aKkcnepuMeHTaNIbHbIX

cojepkalinue aMMHOKUCAOTHI,
YyNaKoBKMW OT NPOAYKTOB,
cofepXKalMx aMmMHOKNCNOTbI
N UX CONN.

http://school-
collection.edu.ru/
npeseHTaUms

[. OeHaTypauunsa KypuHoro
6enka. LiBeTHble peakuum

6enKos..
npeseHTaUns

O. Mogenb monekynsl AHK.
npeseHTaLus

MpakTnyeckas paboTa

TekyLwuii
KOHTPO/b

TekyLnii
KOHTPO/b

no TPUBNANLHON U
MeXAYHapOAHOW HOMEHKNATYPE;
onpefenaTb NPUHaAIeXHOCTb
BeLLEeCTB K Knaccy
aMWHOKMC/IOT; XapaKTepn3oBaTh
aMUHOKMCOThI Kak
opraHuyeckue amgoTepHble
COeAMHEHMNS XapaKTepn3oBaTh
NPUMeHEHNe Ha OCHOBE
XMMMWYECKNX CBOICTB
aMUHOKUCNOT.

YMeTb XapakTepu3oBaTb
CTPOEHUE U XUMUYECKNE
CBOWCTBa 6€/IKOB;

BbINOHATL XUMUYECKUIA
3KCNEePUMEHT MO pacrno3HaBaHWIO
6enKoB.

3Hatb noHatve AHK n PHK,
MOHATWE O HYKNeoTUae,
NUPUMULNHOBBIX U MYPUHOBBIX
OCHOBaHWAX, NepBUYHan,
BTOPUYHAS U TPETUYHASA
CTpyKTypbl AHK.

YMeTb XapakTepu3oBaTb
6ronornyeckyto ponb AHK n
PHK

YMeTb yCTaHaBIMBaTb
B3aMMOCBSA3b MeX/y COCTaBOM,
CTPOEHMEM 1 CBONCTBAMMU
npeacTaBuUTENEl KNaccoB
YrneBofopoL0B U KUCNOPOS- U
a30TCOAEPXKaLLUX COeAUHEHNIA.
OnucbIBaTh reHeTUYecKre CBA3N
MeXAay Knaccamu yriesofopoLoB
1 KMCNOPOJ- M a30TCOAEPXaLLnX
COEMHEHNIA.

YMeTb MaeHTUDNLMPOBATL OAHO-


http://school-collection.edu.ru/
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«geHTugmnkaums
OpraHnyecKmnx BeLLecTB»

YpoK 3aKpenneHns
M3YYEeHHOro maTepuana

54 0606LLeHMe 1
CUCTEMATU3ALMA 3HAHUIA O
asoTcofepxKatymx
OpraHnYecknx
COefMHEeHNAX

YPpoK 0606LLeHNs 1
cUCTEMATU3aLUN 3HAHWIA

55 KoHTponbHas paboTta no
TeMe «A30TcofepXaLlne
opraHnyeckue
COEAVIHEHUSA»

YpOK NpoBepKUN 1
KOPPEKLUMM 3HAHWIA 1
YMeHUI

Tema 5. XuMus 1 XnsHb (8 vacos)
56, lMnacTmacchl 1 BONOKHA
57
KomM6MHMpOBaHHbI YpOK

3afa4y no UAeHTUMKaLmm
OpraHnMyecKnx coeiMHeHnA.

Knaccunthmkaums a3oTcoaepxaymx
OpraHn4yecKnx CoOeauHeHUiA no

Ha UM PYHKLMOHA/IbHBIX TPYN.
CoctaBneHune hopMyn 1 Ha3BaHWiA
a30TCcofepXKalLlmx OpraHNyecKmx
COeAMHEHWIA, NX TOMO/IOTOB 1
n3omepos. CBolicTBa
npeacTaBUTENE BXKHEMLLINX
KN1acCOB 3TUX COEAMHEHUIA, UX
nonyyeHne 1 NPUMeHeHMe.
eHeTUYecKas CBA3b Mexay
pasIMyYHbIMK Knaccamu K1caopos- u
a30TcofepXKallmx OpraHNyYecKmx
COeAVHEHWIA 1 YTIeBOAOPOLOB.
KoHTponbHas paboTa

Monumepwmsauua n
NOMMKOHAEHCcaLMs Kak crnocobbl
MOYyYEHUSA CUHTETUYECKUNX
BbICOKOMOJIEKYNAPHbIX COeUHEHWA.
CT1poeHue nonvmepos. MNMoHATHE O

NTorosblit
KOHTPO/b

[. Konnekuwnsa
CUHTETUYECKUX K
MCKYCCTBEHHbIX MNONNMEPOB,
nnacTMacc u U3Lenunin 3 Hux.
Konnekums CMHTETUYECKUX 1

1N MHOr0aTOMHbIe CNUPThI, (heHon,
anbferngbl, kKapboHoBbIE
KUCNOTbI, FNIHOKO3Y, Kpaxman,
6enku.

YMeTb Knaccuimumnposatb
asoTcoaepxatme
Opr.COeUHEHUS, COCTaBNATb
(hopMy bl 1 faBaTb Ha3BaHWS.
OnucelBaTh CBOWCTBA
npeacTaBUTENE BXKHEMLLINX
KN1acCOB 3TUX COEAUHEHWIA, NX
MonyyeHne 1 NPUMeHeHMe.
YcTaHaBNMBaTb FEHETUYECKYHO
CBSAI3b MEXAY Pas/MYHbIMM
Knaccamu Kucnopog- u
a3oTcofepXaLnx opraHnYecKnx
COefJMHEHNIA 1 YTNeBOAOPOAOB.

YMeTb Knaccumumposatb
asoTcoaepxatme
Opr.COeUHEHUS, COCTaBNATb
(hopMy bl 1 faBaTb Ha3BaHWS.
OnucelBaTh CBOWCTBA
npeacTaBUTENE BXKHEMLLINX
KN1acCOB 3TUX COEAUHEHWIA, NX
MonyyeHne 1 NPUMeHeHMe.
YcTaHaBNMBaTb FEHETUYECKYHO
CBSAI3b MEXAY Pas/MYHbIMM
Knaccamu Kucnopog- u
a3oTcofepXaLnx opraHnYecKnx
COefJMHEHNIA 1 YTNeBOAOPOAOB.

YMeTb XapakTepu3oBaTtb peakuyuu
noanmMmepunsaunn n
NOMMKOHAEHCAL MU KaK cnoco6bl
nonyyeHnNA CUHTETUYECKNX
BbICOKOMOJTEKYNAPHbIX



58

59

60

61

depmeHThI

KoM6UHMPOBaHHbIA YPOK

ButamuHbl

KomM6MHMpOBaHHbI YpOK

[TOpMOHbI

KoMGUHMPOBaHHbIA YPOK

JNekapcTtBa

KomM61HMpOBaHHbI YPOK

nnacTMaccax. TepmonaacTuyHble U
TEepPMOpPEaKTUBHbIE MOIMMEPBI.
OTpfenbHble NpeacTaBUTENN
CUHTETUYECKNX N UCKYCCTBEHHbIX
nonvmMepos. MNoHATUE O
XUMUYECKNX BOMIOKHAX.
Hatypa/ibHble, CUHTETUYECKME U
NCKYCCTBEHHbIE BOIOKHA.
MoHATME O (hepMeHTax Kak o
6ronornyecknx Karanmsaropax
6enkoBoli npmpoAabl. OCo6eHHOCTY
CTPOEHMS 1 CBOMICTB. 3HaueHne
(hepMeHTOB AN
XWU3HEAEATENIbHOCTU XUBbIX
opraHusmoB. MNMpumeHeHune
(hepMEeHTOB B NPOMBILL/IEHHOCTH.
lMoHATME 0 BUTamMUHaxX. HopMmbl
noTpe6aeHnst BUTaMUHOB N X
(hyHKUuW. MoHATMe 06
aBMTaMMHO3ax, rMNnoBUTaMMHO3aX,
runepBMTamMMHO3ax.
Knaccugukaumns BUTaM1HOB.
ButamuH C kak npefcTaBUTeNb
BOA0PAcTBOPUMbIX BUTAMUHOB U
BUTAMUH A KaK npefcTaBuTesb
XXMPOPacTBOPUMbIX BUTAMUHOB.
[MoHATME 0 rOpMOHaXx Kak
6V0NOrNYECKN aKTUBHbIX
BELLeCTBaX, BbINOHAOLLMX
SHAOKPUHHYIO perynauuio
XWU3HEAEeATeNIbHOCTU OpraHN3MOB.
BaxkHeiiLL e cBOWCTBa rOPMOHOB.
OTpfenbHble NpeacTaBUTeNN
FOPMOHOB: MHCY/INH W afipeHanvH.
JlekapcTBeHHas XUMuUs: 0T
ATPOXUMUM 1 (hapMakoTepanuu Ao
XUMUoTepanmn. AHTUBMOTUKMN U
AncbakTepnos. HapkoTuyeckue

NCKYCCTBEHHbIX BO/IOKOH U
N3LENUIA N3 HUX.
MpeseHTaLmA

[. NekapcTBeHHbIe CpefcTBa,
cofepxatyme pepmMeHThbI.

. O6pasubl BATAMUHHbIX
npenaparos.

http://school-
collection.edu.ru/
npeseHTaUns

http://school-
collection.edu.ru/
npeseHTaUns

http://school-
collection.edu.ru/
npeseHTaUns

coeauHeHuid. OnucbiBaThb
OTAe/bHbIX NpeAcTaBuTeNnei
nnacTMacc 1 BONOKOH, UX
CTPOEHME 1 KnaccumKaumio.

3HaTb NpMMepbl PepMeHTOB,
XapaKTep Ux JeicTBus. YMeTb
XapaKTepn30BaTb 0COGEHHOCTM
CTPOEHMS 1 CBOICTB (hepMEHTOB.

3HaTb NOHATUNA «aBUTAMUHO3»,
«TUMOBUTaMUHO3,
«TUMEePBUTAMIHO3»,
KNnaccuuKaLmo BUTaMUHOB.
YMeTb packpbiBaTb
6MO/IOrMYECKYIO PO/ib BUTAMUHOB
1 UX 3HAYEHWe ANsl COXpPaHEeHMs
3[l0POBbS YeNoBeKa.

3HaTb NOHSTWE TOPMOHOB, YMETb
pacKpbiBaTb 6MO/IOrMYECKYHO
PO/ib FTOPMOHOB Ha OTAENbHbIX
nprumepax.

YMeTb pacKpbIBaTb Po/ib
NeKapcTB.
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62, PelueHne 3agay no
63 OpraHUYecKom Xummm

YPpOoK NpUMEHEHNS 3HAHWIA
N YMEHUi

Pe3epBHOe Bpema 5 yac

BellecTBa. HapkomaHwus, 6opb6a ¢
Held 1 NpodnnakTrKa.

MoBTopeHue 1 0606LLEHNE
mMaTepuana 3a Kypc OpraHM4eckoi
XvMuKn. PelleHre 3agay Ha BbIBOJ
(hopMynbl OPraHNYecKoro BeLLECTBa,
a TaKKe pacyeTbl N0 YpaBHEHUAM
peaKkuuii.

TekyLwnii
KOHTpPO/b

YMeTb paccmaTpuBaTh
XUMUYECKUe peakuuu
KayeCTBEHHO N KOMNYECTBEHHO C
MOMOLLIbIO pacyeToB, peLlaTh
3a/la4m Ha BbIBOL (POPMY bl
Opr.BeLLecTBa, OCYLLEeCTBAATL
pacyeTbl M0 ypaBHEHUAM
peakLuid.



Yy4yebHO-METOANYECKOE M MaTepuanbHO-TeXHMYeckoe o6ecrneyeHne o6pa3oBaTe/IbHOro npouecca

N

Xumuna 10 knacc. YuebHuK. basoBblii ypoBeHb. O.C.[MabpuensH - M.: Opoda, 2013
MeToanyeckoe nocobue 10 knacc. ba3osblil ypoBeHb. O.C.[MabpuensH, A.B.Awykosa
KHura gns yuntens. 10 knacc. ba3oBbliii ypoBeHb. O.C.[MabpuensH, U.I".OcTpoymos,
C.A.Cnagkos. - M.: Apoda, 2012

KOHTpOnbHbIE 1 NPOBEPOYHbIe paboThl. 10 Knacc. ba3oBbiil ypoBeHb. O.C.[MabpuensH,
M.H.Bepe3knH. - M.: Apodga, 2010

OpraHunyeckas XuMus B TecTax, 3agadax, ynpaxHeHumsax. 10 knacc. O.C.[MabpuensH,
N.I".Octpoymos, E.E.OcTpoymoBa. - M.: poda, 2012

FabpuensH O. C., PeweTtos IN. B., OctpoymoB . I'., Hukutiok A. M. FoToBMMCS K eaun-
HOMY rocyfiapCTBeHHOMY 3K3ameHy. — M.: ipopa, 2008

«EgnHaa konnekums Lincposbix ObpasoBaTenbHbiX PecypcoB» (Habop UntpoBbIX
pecypcoB K yuyeb6Hukam O C. MabpuensaHa) (http://school-collection.edu.ru/).
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