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10 XUMHUH

ypOBEHB 00I11er0 00pa3oBaHUs CpeiHee 00Iee

kiacc: 11

KOJIMYECTBO YacoB 34

nporpamma paspaboTaHa Ha OCHOBE. IIporpamMmbl Kypca XMMUM JUIsS
— 11 xmaccoB 0011e00pa3oBaTenbHbIX vupexkaeHui. OcHOBHAsl IIKOJIA.

Cpenuss (mosHas) mkodia. ba3zoseii ypoBeHw/aBTop O.C. ['abpuesnsH.-M.:
«poday, 2013r.




1.IlosicHUTEIBLHASA 3aNUCKA

HopMatuBHBIE aKThl M y4eOHO-METOJWYECKHE JOKYMEHTBI, Ha OCHOBAaHHMH KOTOPBIX
paspaboTaHa pabogast mporpaMma:

1. ®enepanpubiii 3akoH oT 29.12.2012 1. No 273 «OO6 oOpazoBanuu B Poccuiickoii
Denepanuny.

2. ®denepanbHBIN TOCYIAPCTBEHHBI 00pa30BaTeIbHBIN CTAaHIAPT OOIIEro 00pa3oBaHMS;

3. Ilporpamma paspabotana Ha ocHoBe. [Iporpammsl kypca xumuu mains 8 — 11 kmaccoB
obmieo0pa3oBaTeNbHBIX yupexaeHuit. OcHoBHas mkona. CpenHss (moiaHas) mkoja. ba3zoBsrit
ypoBenb/aBTop O.C. I'abpuensn.-M.: «/[podax, 2013r.

OOmiee ymMcIIo 9YacoB, OTBEACHHBIX I M3YUCHHMS XMMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanwus, cocTaBisieT 34 Jaca (1 gac B Heaemi0).

B cooTtBeTcTBHM ¢ KaneHZapHbIM yueOHBbIM rpaduxom Ha 2023-2024 y4y.roa KOJIUYECTBO
gacoB B 11 «A» kmacce 33, mporpamMma BBITIOJTHSETCS 32 CUET YIUIOTHEHHUS TeM «XUMHUS B
MIOBCETHEBHOM XKM3HU» U « XUMHUS B OBITY» B pazjiene « XUMHUs U KU3HbY.

2. [Inanupyemble npeIMeTHbIE Pe3yJbTaThl OCBOCHUSI YUeOHOI0 MpeaMeTa, Kypca

Ne HaumeHoBanme IInanupyemblie npeAMeTHBIE Pe3YJ/IbTaThI

n/n | pasgena (JIMHUMN)
yueOHOro
npeaMera

1 Tema 1. BBenenne | 3HaTh Hay4HbIE METO/IbI TO3HAHUS BEIIECTB U XUMUYECKHX

SIBJICHUI

2 Tema 2. Ctpoenune | 3HaTh MOJEIIM CTPOCHUS aTOMa, COCTAB aTOMHOTO Spa,

aToMa oTnpe/iesieHue U30TOMbI, YMETh HAXOAUTh 3HAUCHUE

MPOTOHOB, HEUTPOHOB, AIICKTPOHOB JUISI AaTOMOB
XUMHUYECKUX DJIEMEHTOB.

3HaTh COBpeMEHHYI0 popMyaupoBkKy [lepuoanueckoit
CHUCTEMBI, 0COOCHHOCTH OOJIBIIIUX M MaJIBIX IIEPUOJIOB,
0COOCHHOCTH TJIaBHBIX U MOOOYHBIX MOATPYIIIL.

3HaTh XapaKTEepPUCTUKHU CBOMCTBA AaTOMOB JIEMEHTOB U UX
COEIMHEHUH, YMETh HaXOIUTh 3aBUCUMOCTh B U3MEHEHUSIX
CBOMCTB aTOMOB TIO NEPUOAAM U TPYIIIAM, YMETh
COCTaBIISATh ANIEKTPOHHBIE (POPMYITBI, YMETh OTPEACTATh
MecTOoHaxoxAeHH 35eMenTa B [ICXD.

3 Tewma 3. 3HaTh ompe/eNieHne HOHHOM CBSI3U, YMETh OOBSICHUTD
Xumudeckasi CBS3b | CXOJACTBO M pa3inuue MOHHOMU CBSI3U C KOBAJIEHTHOM, YMETh
NPUBOAUTH MPUMEPHI HOJSPHBIX U HEMOJISAPHBIX MOJIEKYJ B
3aBHCUMOCTH OT THITa XMMHUYECKOH CBS3H.

3HaTh ONpCACIICHUC KOBaJICHTHOM CBA3U, MCXaHNU3M
06pa3OBaHI/I$I cBs3u. [Tonsatue o BaJICHTHOCTH, BAaJICHTHBIX




AJIEKTPOHAX, YMETh COCTABIIATh MIEKTPOHHBIE (POPMYIIBI
aTOMOB B HOPMAJILHOM U BO30YX/IEHHOM COCTOSIHUH, YMETh
MPUBOJMUTH IPUMEPHI BEIIECTB C KOBAJCHTHBIM THIIOM CBSI3H
(IONSIPHOM M HETIOJISIPHOM).

3HaTh 0COOCHHOCTH METAJUINYECKOM CBSI3U, YMETh
CpaBHMBATh U JIOKa3bIBaTh €AUHCTBO IIPUPOIbI BCEX BUIOB
CBSI3H.

3HATh ONPEEIIEHNE BOJOPOIHOMN CBS3H.

Tema 4. BemrectBo

3HaTh PEAKIHUIO MOJTUMEPHU3ALIUN U TTOJIMKOHICHCALIUH.
[TnacTmaccel, mpupoAHBIE BOJIOKHA.

ArperaTHble COCTOSIHUSI BEILlECTBA

3HaTh CIIOCOOBI MOJTYYEHHS Ta3000pa3HbIX BELIECTB
(BogoOpoIa, YrIAEKUCIIOTO Ta3a, aMMuaka). OnpenenuThb
THUIIBI XUMHWYCCKUX peaKHHﬁ. 3anuceIBaTh pPC€aKkiun ¢ TOYKH
3penust OBP. 3narhb cBolicTBa ra3000pa3HbIX BEIIECTB.

3HaTh OMOJIOTUYECKYIO POJIb Bobl. KpyroBopoT BelecTs B
npupoje. Mctunuble pactBopsel. X Buael. MaccoBas 1o
PacTBOPEHHOIO BEILIECTBA.

3HaThb KPUCTATNINYCCKUEC PCIHICTKN UX BUABI. 3aBHUCHUMOCTE
CBOICTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKH.
MaccoBas 107151 TpuMeceil.

Tema 5. 3HaTh MOHSTHE O CKOPOCTH XUMUYECKUX PEAKIUM.
XUMUUECKHe @DaKTOPbI, BIMSIONINE HA CKOPOCTh XUMUUYECKUX PEAKIIHM.
€aKInu .
peakn OO6paTUMOCTh XUMHUUYECKHUX PEAKITUI, CITOCOOBI CMEICHUS
XUMHUYECKOTO PAaBHOBECHSI.
OCHOBHBIE TIOJIO’KEHUSI TEOPUU AJIEKTPOITUTUUECKOM
JHACCOIIMAIIAH.
OKUCIUTENBbHO -BOCCTAHOBUTEIIBHBIE PEAKIIUU. YMETh
yYpaBHUBATh METOJIOM 3JIeKTpoHHOTro Oananca OBP.
Tewma 6. 3HaTh CTPOCHHE aTOMOB METAJIJIOB, XMMUUYECKHE CBOMCTBA U
HeopraHquCKaﬂ IPUMCHCHHUEC MCTAJIJIOB U UX COC,I[I/IHGHI/Iﬁ.
XUMHUS.

Knaccudukanus u

CBOMCTBA BEIIIECTB.

3HaTh CTPOCHUEC aTOMOB HEMCTAJJIOB, XUMHUYCCKUC
CBOICTBA U MNPUMCHCHHUEC HEMCTAJJIOB U UX COCIMHCHUM.

3HaTh ONPpCACIICHUEC KUCIIOT, UX HAa3BAHUC U
KJ'IaCCI/I(I)I/IKaLII/IIO, CITOCOOBI MOJIY4YCHHA, XUMHUYCCKUC
CBOﬁCTBa, YMETH COCTABJIATH pCAKINHN JUCCOLIMAINN
KHUCJIOT, KJ'IaCCI/I(l)I/IL[I/IpOBaTB, 3alMUCbIBATh YPABHCHUC
pCaKknuun, MOATBCPKAAOIINC XUMHWYCCKUC CBOMCTBA KHUCIIOT.

3HaTh oIpeesieHHe OCHOBAaHUSAM, CIIOCOOBI MOTy4EHUs,
XMMHMUYECKHE CBOMCTBA, YMETh Ha3bIBaTh OCHOBAHUS,
KJ1acCU(UIMPOBATh, COCTABIATh YPaBHEHUS PEaKIHid,




MOJITBEPKIAOIIME XUMUUYECKUE CBOMCTBA OCHOBaHUH.

3HATh OTIPEJICIICHUE COJISIM, X Ha3BaHUE M CIIOCOOBI
HOHy‘-IeHI/IH, XUMHNYCCKHUC CBOﬁCTBa, YMGTL COCTAaBJIATH
peakiuu, a Takke GOpMYIIbI COJCH.

YMeTb cocTaBiATh rpaduueckue GopMyIbl COSTMHEHNH,
pelaTh reHeTUYECKUe IENoYKH.

YMeTh 9KCIepUMEHTAIBHO JTOKA3bIBATh HAIMYUE CBSI3U
MEXy KJIacCaMHU HEOPTraHMYECKUX COCTUHEHUH.

Tema 7. Xumus u 3HaTh OCHOBHBIE UCTOYHHUKH YIJIEBOJAOPOJIOB, UX COCTAB
KU3HD CBOMCTBa, 00JIACTH NMTPUMEHEHHUS U BIUSHHUE HA SKOJIOTHIO.
buonorudeckas posb ¥ 3HaYEHUE )KUPOB, OCIKOB 1
YTJIEBOJOB B dKU3HU YEJIOBEKA, KOHCEPBAHTHI MUIIEBBIX

MIPOAYKTOB.

3. Conepxkanue y4eOHOT0 mpeaMera.

Ne Ha3Banmue pa3nesia, TeMbl.
/1 Conepxxanue
1 Tema 1. BBenenne
Hayunpie MeTOnpl MO3HAHMS BEHIECTB UM XUMHUYECKUX SIBICHUN. Poib skcrepuMmeHta u
TEOpUHU B XUMUU. MoienpoBaHre XUMHUUECKUX MPOIECCOB.
2 Tema 2. CTpoenune aToma
AtoMm. M3otomsl. AToMHBIC opOuTamu. s-, P-, d- smemeHThl. OCOOCHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPEXOJHBIX 3JeMEHTOB. llepuonnyeckuil 3aKoH U
nepuoIuveckas cucreMa XxuMuyeckux aneMenToB J.M.Menneneena.
3 Tema 3. Xumnueckasi cBfI3b
KoBanentHass  cBA3b, €€  PAa3sHOBUIHOCTM M  MEXaHU3Mbl  00pa3oBaHUS.
DNeKTPOOTPULIATENbHOCTh. CTETIeHb OKUCICHUS U BaJICHTHOCTh XUMUYECKUX AJIEMEHTOB.
Nonnas cBsa3p. Katuons! u annonsl. Metamnnueckas cBs3b. BogopoaHas cBs3b.
4 . Tema 4. BemrecTBo

KauecTBeHHBII M KOJIMYECTBCHHBIM COCTaB BenlecTBa. BelecTpa MOJICKYJIAPpHOTO U
HEMOJICKYIIAPHOTO CTPOCHUA. ﬂBJ’ICHHH, npoucxoaamue IMmpu paCTBOPCHHUU BCUICCTB —
paspymieHue KpHCT&J’IJ’IH‘-ICCKOfI PpCUICTKH, I[I/I(l)(l)y3I/I$I, aucconuanus, TuUApaTranus.
TenmoBeie sBICHUSI npu pacCTBOPCHUM. UucTele BelmecTBAa M CcMecCH. VICTUHHBIE
PacTBOPBLI. PaCTBOpeHI/Ie KakK (I)I/I3I/IKO'XI/IMI/I‘IGCKI/II71 mpornecc. CnocoObl BBIPpAXKCHUSA
KOHIICHTpalMU PAaCTBOPOB: MacCCOBasA OOJIA PACTBOPCHHOTO BCUICCTBA. I[I/ICCOI_II/IE[I_[I/ISI
QJICKTPOJIUTOB B BOJHBIX pacCTBOpax. CunbHBIE U cla0bIe QJICKTPOJIUTHI. 3OJ'II/I, iy,
IIOHATHUEC O KOJUIOUJax.




/o

HasBanmue pa3aena, TeMbl.
Conepxanue

Tema S. XuMuveckue peakuuu

Knaccupukanuss XMMUYECKUX pPEaKUUMid B HEOPraHWYEeCKOH M OpPraHM4ecKOd XUMUH.
Peakuust monHoro ooMeHa B BOAHBIX pacTBopax. Cpena BOJIHBIX pacTBOPOB: KHCIas,
HeWTpanbHasi, menodnas. Bomopomuwiii mokazatens (pH) pactBopa. OxucinurtenbHO-
BOCCTaHOBUTEJIbHBIC PEAKIIMH. DJIEKTPOIU3 PACTBOPOB U PACILIABOB.

CKOpOCTh peakIuy, ee 3aBUCUMOCTh OT Pa3InYHbIX (hakTopoB. Karamms.

O06paTuMOCTh XUMHUYECKUX PEAKIIUNA. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIICHUS

Tema 6. Heopranuveckasi xumus. Kitaccupukanus u cBoiicrBa BemecTs.

Knaccudukanus HEOpraHUYeCKUX COEIWHEHHM. XHMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX COCTUHEHU.

Meramipl.  DIEKTPOXUMHYECKHH psii  HampspkeHuid MetamoB.  OOmme  crocoOsl
noJTy4eHust MeTayuioB. [loHsTHE 0 KOppo3un MeTaioB. CroCOObI 3aUTH OT KOPPO3HUH.

Hemeramnbl. OKHCIHTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA THUIMYHBIX HEMETAJUIOB.
OO01ast XxapakTepUCTUKa MOATPYIIIBI FaJIOT€HOB.

DKcnepuMeHTalIbHbIe OCHOBBI XuMuU. [IpaBuna 6e3omacHocTH mpu padoTe ¢ eAKUMH,
TOPIOYMMH M TOKCHYHBIMU BellecTBaMH. I[IpoBeneHME XUMHUYECKMX pEakluil B
pactBopax. IIpoBegeHune XMMHUYECKMX peaklUMil Mpu HarpeBaHuW. KauyecTBEHHBIA U
KOJIMYECTBEHHBIM aHanu3 BemiecTB. OmnpeneneHue xapakrepa cpenpl. MHaukaTopsl.
KauecTBeHHbIE peakiMi Ha HEOPraHMYECKHE BELIECTBAa M HOHBI, OTJENbHbBIE KJIacChl
OPraHU4eCKUX COCTUHECHUM.

Tema 7. XuMus U KU3Hb

Xumus u 300POBLE. .HeKapCTBa, (I)epMeHTBI, BUTaMUHbI, TOPMOHBI, MUHCPAJILHBIC BO/bI.
HpO6J'IeMBI, CBsA3aHHBIC C IPUMCHCHUEM JICKAPCTBCHHBIX IIPEIIapaTOB.

Xumus v nuia. KanmopuitHocTh )KUpOB, OCTTKOB U yTIIEBOIOB.

XuMus B MMOBCEAHEBHOM XKU3HU. Motoliye u yucTamue cpeactra. [IpaBuna 6e3omacHoit
paboThI cO cpecTBaMU OBITOBOM XHUMHUH.

XUMHYECKHE BEIIECTBA Kak CTPOUTCIIbHBIC H IIOACJIOYHLIC MAaTCpPHAJIbI. BeIJ_ICCTBa,
HCIIOJIb3YEMbBIC B HOJ'II/IFpa(l)I/II/I, JKHUBOIIUCH, CKYIIBIITYPEC, apXUTCKTYPC.

OO111e npescTaBIeHUsI O MPOMBIIUIEHHBIX CIIOCO0aX MOTyYeHHs] XUMHUUECKUX BEILIECTB
(Ha mpuMepe MPOU3BOJICTBA CEPHOI KHCIIOTHI).

XHUMHYECKOE 3arps3HCHUC OKp}I)KaI-OH_[eﬁ cpeabl U €ro IoCJICACTBUA. briToBas
XUMHUYCCKas 'PaMOTHOCTD.




4. TemaTnueckoe IUIAHUPOBAHHUE

Ne Tema ypoka, pazzaena Koin.u
ypoKa acos
Tema 1. BBenenue 1
1 HayuHble MeTO1bI MO3HAHMSI BEIECTB M XUMUYECKUX SIBICHUI 1
Tema 2. CTpoenune atoma 2
2 OCHOBHBIE CBEJICHBSI O CTPOCHUHU aTOMA. 1
3 [TepnoaruecKkuil 3aKOH U IEpUOIAYECKaAsl cucTeMa. BBOIHBIN KOHTPOJIb 1
Tema 3. XumMnueckas cBsi3b 4
4 HoHHas cBsI3b M HOHHBIE PEIIETKH. 1
5 KoBanenTHas cBs3b. DNEKTPOOTPUIIATEITHHOCTD. 1
6 Mertannyeckas CBsi3b. MEeTAINIMYECKUE PEIIETKH. 1
7 Bonoponnas cBs3p. Enunas npupoa XMMHYECKUX CBSI3EH. 1
Tema 4. BeuecTBo 8
8 [Tonumeps! OpraHNYECKUe U HEOPraHUYECKHE. 1
9 ["a3000pa3HoOe COCTOSTHUE BEIIECTBA. 1
10 Baxneitmme npencrasurenu razoB Hz, Oz, NHs, CoHz, CoHa, CHa, 6i1aropoasie 1
rasbl.
11 | ITP Nel «Jlonmydenue razoo0pa3HbIX BeulecTB. Jloka3aTenbCTBO X HATHMUUS» 1
(Bogopoa, kucimopona, okcuaa yraepona (1V), ammuaka).
12 Kupakoe cocrosinne Beniects. MIcTuHHbBIE pacTBOPHI. JlMCIEpCHBIE CUCTEMBI. 1
13 TBepnoe cocrosiHue BemnecTBa. CoctaB BemecTBa. CmecH. 1
14 [ToBTOpEeHME M 0000IIEHNE TEMBI. 1
15 KP Nel «Xumuueckas cBs3b. Bemecrsay» 1
Tema 5. XuMunuyeckue peakunu 5
16 | Xumuyeckue peakiuu, ux KiacCupuKarms. 1
17 | CkopocTh XuMHUYECKHX peakiuu. DakTopsl €€ 3aBUCHMOCTH. 1
18 O0paTUMOCTh XUMHUUYECKOU PEAKIINH, CTIOCOOBI CMEIICHUST XUMUYECKOTO 1
paBHOBECHS.
19 | OcHOBHBIE NOJIOKEHUS TEOPHH IEKTPOITUTUYECKON TUCCOLMAIINU. 1
20 | OKHCIUTENIbHO -BOCCTAHOBUTEIBHBIEC PEAKITHH. 1
Tema 6. Heopranuueckasi xumusi. Knaccudukamnus u cBoiicTBa BelecTs. 12
21 | Metayiel B OpraHU4eCcKON M HEOPTraHMIECKOW XUMUU. 1
22 Pemenne pacyeTHbIX 3a7a4. 1
23 | Koppo3susi MeTaJIJIOB. 1
24 Pemenne pacyeTHBIX 3a1a4. 1
25 | Hemerannsl B OpraHM4ecKoOr M HEOPraHUYECKOW XUMHUH. 1
26 | KucinoTel opraHiyecKre ¥ HEOPraHMIECKHE. 1
27 | OpraHuyeckue 1 HEOPraHM4eCKHe OCHOBAHUS. 1
28 | Conm opraHn4ecKiX U HEOPraHWYeCKNX KHUCIIOT. 1
29 I'eHeTnyeckas CBSI3b MEXK/y KJIACCAMM. 1
30 | O6o0menue. [ToaroToBka K KOHTPOJBHON paboTe. 1
31 KP No2. «Knaccudukanus u cBOHCTBa BEIIECTBY. 1
32 | IIP Ne2. «Pemienue 3kcriepuMeHTABHBIX 33a4 Ha UICHTU(DUKALIIIO 1
HEOPraHMYECKUX COCIMHEHUII.
Tema 7. XuMus u :KM3Hb 2
33 | XuMus B MOBCETHEBHOM JKU3HH. 1
34 | Xumus B ObITY. 1
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