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MNoscHUTeNnbHanA 3anncka

Paboyas nporpamma no xumumn 11 Knacca coctaBneHa Ha OCHOBE CNeAYOWNX HOPMATUBHO-NPABOBbIX LLOKYMEHTOB:

- npuka3s MuHucTepcTBa 06pasoBaHna Poccuiickon ®epepaumm ot 05.03.2004 Ne1089 «O6 yTeepkaeHUN PenepanbHOro KOMMNOHEHTA rOCYAAPCTBEHHbIX 06Pa30BaTe/IbHbIX CTAaHAAPTOB
HayanbHOro 0bLW,ero, OCHOBHOIO M cpeaHero (nosHoro) obuero obpasosBaHuA» (B pegaKkumm npukasos ot 31.01.2012 Ne69);

- npuKas MuHuctepctea obpasosaHmmu Poccuiickont ®egepaumm ot 07.06.2017 r Ne506 «O BHECEHUW U3MEHEHWI B dpeaepasibHblii KOMMNOHEHT rocy4,apCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB
HavyanbHOro obuwero, OCHOBHOro 0bLero 1 cpeaHero (NosHoro) obwero 06pasoBaHuUs, YTBEPKAEHHOTO NPUMKa3om MuHMcTepcTBa obpasoBaHua PO o1 05.03.2004 r. Ne1089.

Paboyas nporpamma no XMMUKU COCTaB/IEHA Ha OCHOBE roCYJAPCTBEHHOrO CTaHAapTa cpeaHero obuiero obpasoBaHuUA, NPUMEPHON NPOrPaMMbl OCHOBHOTO 06LLero 06pa3oBaHUA NO XMMUK U
aBTopcKol nporpammsl O.C.FabpuensaHa.

[aHHasa nporpamma KOHKpPEeTU3MpyeT COAEp)KaHWe CTaHAapTa, AaéT pacnpegeneHue y4ebHbIXx 4acoB MO pasfenam Kypca, nociegoBaTeNbHOCTb M3yyeHWAa TeM W PasfesnioB C y4étom
MeXNpeaMEeTHbIX U BHYTPUMNPEAMETHbIX CBA3EN, TOTMKKN y4ebHOro npoLecca, BO3PacTHbIX 0CObeHHOCTEN yyalwmxcsa. B nporpamme onpeaenéH nepeyeHb AeMOHCTPALNA, N1abopaTopHbIX OMNbITOB,
NPaKTUYECKMX 3aHATUIN U PacyETHbIX 3a4a4. Mporpamma paccumTaHa nporpamma Ha 34 yaca B rog, 1 4ac B Hegento
Uenn:

OCBOEHME 3HAHUI O XMMUYECKOMN COCTaBNAIOLWEN eCTECTBEHHO-HAYYHOMN KapTUHbI MUPA, BaXKHENLLUX XMMUYECKMX MOHATUAX, 3aKOHAX U TeEOpUAX
OB/lafeHNe YMEHUAMMU NPUMEHSATb NOIyYEeHHbIe 3HAHWUA 417 06bACHEHUA PAa3HOOOPA3HbIX XMMUYECKUX SIBIEHUIA U CBOMCTB BELLECTB
pa3BUTME NO3HABaTe/IbHbIX UHTEPECOB
BOCMUTaHNE HEOBXOAMMOCTM FPAMOTHOMO OTHOLIEHUA K CBOEMY 340POBbIO U OKpPY»KatoLwel cpeae
NpYMeHeHWe NONYYEHHbIX 3HAHUI U YyMeHWU ana 6e30NacHOro UCNONb30BaHUA BELLLECTB U MaTepPManos B ObITy.
3afaum:
dopmupoBaHME 3HaHUI OCHOB HayKK
pasBuTME YMEHUIN HabnoaaTb U 0O BACHATL XMMUYECKUE ABNEHUSA
cobntofatb NpaBmna TEXHUKK 6e3onacHoCcTH
pa3BMBATbL MHTEPEC K XMMMUKN KaK BOSMOXKHOM 06/1acTU NPaKTUYECKON AeATENBHOCTU
pa3BUTUE MHTENNEKTYaIbHbIX CNOCOOHOCTEN U T'YMaHUCTUYECKUX KauyeCTB IMYHOCTH
OcHoBHOM HOpPMOI OpraHn3aLLmMm y4ebHOro npouecca ABAAETCA KNACCHO-YPOUYHasa cucTema. B Kauectse f0N0NHUTENbHBIX POpM OpraHm3aLmMm obpa3oBaTe/sIbHOrO NPOLLecca B TMMHasum
MNCNONb3YETCA CUCTEMA KOHCY/IbTAaLMOHHOM NOALEPIKKU, UHAUBUAYANbHbIX 3aHATUI, NEKLIMOHHbIE, CEMUHAPCKME 3aHATUA, CAMOCTOATE/IbHAA paboTa yyaLmxca ¢ UCNOoAb30BaHNMEM COBPEMEHHbIX
MHPOPMALMOHHbBIX TEXHONOTMI. OpraHM3aLmsa CONPOBOXAEHMA YHALLMXCA HanpaB/ieHa Ha:
- CO3/aHMe ONTUMA/IbHbIX YCNOBUI 0byYeHus;
-UCK/IIO4EHMEe NCUXOTPaBMUPYHOLWMX GaKTOPOB;
- COXpaHeHWe NCUXOCOMATUYECKOr0 COCTOAHUA 34,0POBbA YYALLMXCA;
- pa3BuTME NONOKUTENBHON MOTUBALMMN K OCBOEHWIO TMMHA3MYeCKoM Nporpammsl;
- pa3BuTMeE MHAMBUAYANbHOCTU U OAAPEHHOCTU KaXA0ro pebeHkKa.
CopepaHue nporpammbl
Tema 1. CtpoeHue atoma.(3 yaca).
Mepnoamnyecknin 3aKoH 1 NepuoanyecKasn cucTema XMMMYECcKnx anemeHToB. CoctaB aTOMHbIX Agep. CTpoeHne 31eKTPOHHbIX 060/104EK aTOMOB 31eMEHTOB NepBbIxX 4-x nepunonosB. OcobeHHOCTH
CTPOEHUSA 3NEKTPOHHbIX 060/104EK aTOMOB NEPEXOAHbIX 3/1EMEHTOB.
YUYEHUKMN A0MKHbI 3HATb Y MOHUMaTb:
-BaXKHEMLME XMMUYECKME NOHATUA: XUMUYECKUIA 3/IEMEHT, aTOM, U30TONMbI.
-OCHOBHbI€ 3aKOHbl XMMWUW: NEPUOANYECKNI 3aKOH.
YmeTb:
-06BACHATD 3aKOHOMEPHOCTU U3MEHEHWA CBOMCTB 31EMEHTOB B Npesenax MasibiX NepuoaoB U FNaBHbIX NOArpynm;
-onpeaenaTb CTeneHb OKUCAEHUA XMMUYECKUX 3/IEMEHTOB;
- XapaKTepmn3oBaTb 3N1eMEHTbI (0T BOAOPOAA A0 KanbLma) No UX NONOKEHWUIO B Nnepuoandeckon cucteme [.M.MeHaeneesa n ocobeHHoCTeN CTPOEHMS UX aTOMOB.
Tema 2. CtpoeHue BelecTBa.(14 yacos). Xumuyeckas cBA3b. KoBaneHTHasA CBA3b, €€ Pa3HOBUAHOCTU U MeXaHW3M 06pa3oBaHMUA. INEKTPOOTPULATENbHOCTb. CTEeneHb OKMCAeHun. MoHHas cBA3b.
KaTnoHbl n aHnoHbI. MeTannunyeckan cBAasb. BogopoaHas csAsb.



YucTble BeltecTBa U cmecu. IcTUHHbIE pacTBOpbl. 301K, TeNn, MOHATME O Kosnouaax. Teopmua CTPOEHUA OpraHUYeckux coeanHeHnn. CTpyKTy pHasa nsomepus. MNoanmepsbl: NAaCTMAcChl, KayuyKu,
BOJIOKHA.
YUeHMK A0KEH 3HAaTb U MOHUMATb XMMUYECKME NMOHATUA:
M30TONbI, XMMMYECKan CBA3b, 3/1IEKTPOOTPULLATENIbHOCTb, BAIEHTHOCTb, CTENEHb OKUC/IEHUS;
-OCHOBHbIE TEOPUU XMMUN: CTPOEHWUA OPraHNYECKNX COEANHEHUN.
Ymertb:
-onpeaenaTb BaEHTHOCTb XMMUYECKUX 31eMEHTOB, ONpesensTb CTENEHb OKUCEHUA XMMUYECKUX 31IEMEHTOB, TUM XMMUYECKOM CBA3W B COEAMHEHUAX, 3aPAL MOHA, XapaKTep cpeabl B BOAHbIX
pacTBopax HeopraHMYeCKMUX COeaMHEHWNA.
-06BACHATbL NPUPOAY XMMUYECKOW CBA3M.
Tema 3. Xumnueckune peakuuu. (8 yacos). Knaccuonkauma xummyeckux peakumii. CKOpocTb peakumu, eé 3aBUCUMOCTb OT Pas/iMuHbIX pakTopos. KaTanns. O6patMMocTb peakumin. Xummueckoe
paBHoBecue 1 cnocobbl ero cmeleHuA. Cpeaa pacTBOPOB: KMCAAA, HEMTPaibHas, Weno4YHasn.
YYeHWKN AO0/IKHbI 3HAaTb U NOHUMATb XMMUYECKME NOHATUA:
-OKUC/INTE/Ib U BOCCTAHOBUTE/Ib, OKUCEHUE U BOCCTAaHOB/IEHME, TENI0BOIN 3P PEKT peaKkLmm, CKOPOCTb XMMUYECKOW peaKLMK, KaTans, XMMUYECKOE paBHOBeCUE
- OCHOBHbIE TEOPUM XMMUU: INEKTPOIUTUYECKaA Amccoumanmn
Ymertb:
- onpeaenATb CTeneHb OKUCNEHUA 3/1IEMEHTOB, OKUC/IUTENb U BOCCTAaHOBUTENb
- 06BACHATL 3aBUCMMOCTb CKOPOCTU PEAKLUN U CMELLLEHUA XMMUYECKOTr0 PaBHOBECUA OT Pas/inyHbIX pakTopoBs
KoHTponbHasa pabota Nel no temam 1,2,3
Tema 4. Bewectsa 1 ux ceoiictea.(9 yacos). Knaccudpukauma HeopraHMyeckmx Belects. Metannbl. HemeTannbl. KUCNOTbI HeopraHMYeckme U opraHudeckume. OCHOBaHWUA HEOPraHUYeckue u
opraHuyeckme. AMdoTepHble HeOpraHUYeckne 1 opraHnYeckne coeanHeHnn. KauecTBeHHble peakLMm Ha HEOpPraHMYeCcKMe U opraHMYecKme BeLecTsa.
YYeHWK J0/1KeH 3HaTb U NOHUMATb XMMUYECKME MOHATUA:
-KMCNOTbI, OCHOBaHUA, CONM, aMPOTEPHOCTb OPraHNYECKMX U HEOPraHUYECKUX BELLEeCTB
Ymerb:
-Ha3bIBaTb BeLecTBa
-onpeaenaTb NPUHAANEKHOCTb BELLECTB K Pa3/IMYHbIM Klaccam
- XapaKTepun3oBaTb 06LLMe CBOMCTBA OCHOBHbIX K/1IAaCCOB HEOPraHUYECKMX U OPraHUYEeCKUX COeaUHEHUN
-06BACHATDL 3aBUCMMOCTb CBOMCTB BELLLECTB OT MX COCTaBa U CTPOEHUA
-BbINO/IHATb XMMUYECKUI IKCNEPUMEHT MO PACcNO3HABAHUIO BaXKHEMLINX HEOPraHNYECKUX M OpraHUYeCcKMX BeLLLecTs
KoHTponbHana pabota Ne2 no Teme «BelecTsa 1 UX CBOMCTBa»
Mp.p.N22. PeweHmne sKCNepMmMeHTaNbHbIX 33434 N0 OPraHUYEecKon XMMIUK
TpeboBaHMA K YPOBHIO NOATOTOBKM BbIMYCKHUKOB
Tema 1. CtpoeHue aTtoma.
YUYEHWKU AONKHbI 3HATb U NOHUMATb:
-BaXKHEMNLME XMMUYECKME NOHATUA: XUMUYECKUIA S/1IEMEHT, aTOM, U30TONMbI.
-OCHOBHbI€ 3aKOHbl XMMWUW: NEPUOANYECKNI 3aKOH.
Ymerb:
-06BACHATb 3aKOHOMEPHOCTU U3MEHEHUA CBONCTB 3/1IEMEHTOB B NPeAenax MasibiX NepnoaoB U FNaBHbIX NOArpynm;
-onpeaenaTb CTeneHb OKUCAEHUA XUMUYECKUX 3/IEMEHTOB;
- XapaKTepmn3oBaTb 31eMEHTbI (0T BOAOPOAA A0 KanbLma) No UX NONOKEHWUIO B Nnepuoandeckon cucteme [.M.MeHaeneesa  ocobeHHOCTEN CTPOEHMSA UX aTOMOB.
Tema 2. CtpoeHue BellecTsa.
YUYeHWK J0/1KeH 3HaTb U MOHUMATb XMMUYECKME MOHATUA:
MN30TONbI, XMMYECKan CBA3b, 3N1EKTPOOTPULATEIbHOCTb, BAIEHTHOCTb, CTENEHb OKUC/EHUSA;
-OCHOBHbIE TEOPUU XMMUWN: CTPOEHWUA OPraHNYECKUX COeAMHEHUN.
Ymertb:



-onpeaenaTb BalEHTHOCTb XMMUYECKUX 3/IEMEHTOB, ONPeaensATb CTENEHb OKUC/IEHUA XMMUYECKUX 3/IEMEHTOB, TUM XMMUYECKOM CBA3M B COEANHEHMUAX, 3apA UOHA, XapaKTep cpeabl B BOAHbIX

pacTBOpax HEOPraHNUYECKUX COEAUHEHUN.

-00BACHATL NPUPOAY XMMUYECKOW CBA3M.

Tema 3. Xumunueckue peakumu.

YUeHUMKN JONKHBI 3HAaTb U NOHMMATb XMMUYECKNE NOHATUA:

-OKUCAUTEND U BOCCTAHOBUTE/b, OKUC/IEHWE U BOCCTAHOB/IEHWNE, TeN0BOM 3 dEKT peakLmm, CKOPOCTb XMMUYECKOWN PeaKLMn, KaTains, XMMUYECKoe paBHOBecHe

- OCHOBHbIE TEOPUM XMMUU: INEKTPOIUTUYECKAA AMccoumauma

Ymertb:

- OnNpeaenATb CTeNeHb OKUCNEHUA 3/1IEMEHTOB, OKUC/IUTE/Ib U BOCCTAaHOBUTE b

- 06BbACHATL 3aBUCMMOCTb CKOPOCTU PEAKLMMN U CMELLLEHNA XMMUYECKOro paBHOBECUA OT Pas/iMyHbIX GaKTOpoB

Tema 4. BewecTBa u X CBOMUCTBA.

YYeHWK J0/1KeH 3HaTb U MOHUMATb XMMUYECKME MOHATUA:

-KMCNOTbl, OCHOBaHMA, CO/IU, aMPOTEPHOCTb OPraHUYECKUX U HEOPraHUYECKUX BELLECTB

YmeTtb:

-Ha3bIBaTb BeLecTBa

-onpeaenaTb NPUHAAIEKHOCTb BELLECTB K Pa3/IMYHbIM Klaccam

- XapaKTepu3oBaTb 06LMe CBOMCTBA OCHOBHbIX K1aCCOB HEOPraHUYECKUX U OPraHUYeCKUX COeAUHEHN

-06BACHATL 3aBMCUMOCTb CBOMCTB BELLECTB OT MX COCTaBa U CTPOEHMA

-BbINOJIHATb XMMUYECKUIA SKCNEPUMEHT MO PaCcno3HaBaAHMIO BaXKHENLINX HEOPraHUYECKUX U OPraHUYECKMX BELLECTB

Tema 5. Xumusa B }Ku3Hu obyecrsa.

3HaTb:

-npaBun/ia rPamMoTHOIO NOBEAEHMUA B OKPYKAtOLWEN cpeae

YmeTb:

-NPOBOAMUTb CAMOCTOATE/IbHbIM NOUCK XMMUYECKON MHPOPMALMK C UCNOTb30BAHMEM PA3IMYHBIX MCTOYHUKOB

-OLLeHUBATb BAUAHME XMMUNYECKOTO 3arpA3HEHUA OKPYKAIOLLEN cpeaibl HA OPraHM3M YeNoBeKa U ApYrue Xunsble OpraHn3mbl

-npasuia 6e30nacHoro obpalLeHns ¢ roprYMMM U TOKCUYHBbIMU BELLECTBAMU U N1abopaTopHbIM 06opyaoBaHMEM
YyebHo-TemaTmyeckmnii naaH 11 Knacc

Tema Kon-so Popmbl KOHTPONA
4yacos
1. CtpoeHue aTtoma. 3 TeKyLWwmin KOHTPONb
2. CTpoeHMue BeLLecTBa. 14 KoHTponbHbIX paboT- 1
MNpakTnyeckmx pabot — 1
3. Xumunyeckme peakumm. 8 TeKyLMit KOHTPOb
4. Bew,ecTBa U UX CBOMCTBA. 9 KoHTponbHbIX paboT- 1
MpakTuyeckmx pabot — 1
TeKyLMIN KOHTPOIb

KaneHpapHo- TemaTMyeckoe NNaHMpoBaHMe No xMumum ana 11 knacca. Konuyectso YacoB — 34 KOHTPOAbHbIX paboT — 2 MpaKkTnyeckmx paboT — 2
YyebHuk — 0.C.Nabpuensan, Xumus. 11 knacc (6a3osbiit)

1 nonyrogue 2 nonyrogve
Konunyecrtso 4yacos 15 19
KOHTpPONbHbIX paboT 1 1
MpaKTUyecknx pabot -




MeTaNINYecKomn CBA3Kn, onpenenatb

Ne Tema Yac. | Tun M3yyaemble Bonpochl [OemoHcTpauma TpeboBaHuA JomawHee [ata
n/n ypo 3agaHue nnaH\
Ka dakr.
Tema 1. CTpoeHue aToma. 3
1 ATOM — CNIOXKHaA YacTuua. 1 YOH | Appo: nNpoTOHbl U HEWTPOHbI U30TOMbI. Yyawjulica donxeH 3Hamo xsummndeckun | MN.1
M DNIeKTPOHbI. DNIeKTPOHHaA obos10u4Ka. 3/1€MEHT, aTOM, U30TOnMbI.
JHepreTUyecKunin YPOBEHb. ATOMHbIe
opbutanu. s-, p- anemeHTbl. OcobeHHoOCTU
CTPOEHMUA 3NEKTPOHHbIX 060/N04EK aTOMOB
nepexogHbIX 3/1EMEHTOB.

2 M3 1 NC xMMUYECKNX 3/1eMEHTOB 1 KY MNepuoanyeckas cuctema XUMUYECKUX Yyawutica donxceH 3Hame | .2
0.N.MeHpeneeBa u ctpoeHune anemenToB [.M.MeHaeneesa — rpapuyeckoe nepuoanyecknit 3aKOH
aToma. oTObpaXeHMe MNepuoanMYecKoro  3akoHa. O.N.MeHpeneesa;

3 CTpoeHue 31eKTPOHHbIX 1 dur3nyecKnii cmbicn NOPALKOBOrO Homepa yMemsb  XapaKTepus3oBaTb 3/1IEMEHTbI
ob6os04ek aToma. 3NemMeHTa, HOmepa nepuoja WU Homepa MaJiblX NepMoA0B MO UX NOJIOXKEHUIO B

rpynnbl. BaneHTHble 31eKTPOHbI. [MpUYmHbI nepuvoanyeckom cucteme

U3MEHEeHWUA CBOWCTB 31EMEHTOB B NepuMoaax O.N.MeHpeneesa.

W rpynnax (rnaeHbix noarpynnax). 3HayeHue

nepuoanYecKoro 3akoHa.

Tema 2. CTpoeHMe BeLLecTBa. 13 1 1
4 MOHHaA xummyecKasa cBA3b. 1 KY MoHHaA cBA3b. KaTMOHbI M aHWOHbI. MoHHbIE | Mogenu MOHHbIX | Yyawulica doaxceH 3Hamo xumuyeckue | .3

KpUCTanamyeckme peLeTKu. CBOICTBA | KPUCTANINYECKUX MOHAMUA: WOH, WOHHAA XMMWYecKas

BEWECTB C 3TUM TUMOM KPUCTANNIMYECKUX | peleTok  (xnopug | €BA3b, BELLECTBA HEMOJIeKYyNAPHOro

peLleTok. HaTpus). CTpoeHMs (MOHHbIE KpUCTananyeckue
peLleTku);
ymems onpefenaTb 3apaf  MOHa,
MOHHYIO CBA3b B  COEAMHEHMUAX,
06BACHATbL NPUPOAY MOHHOW CBA3MW.

5 KoBaneHTHaa xumunyeckas cBasb. 1 KY dneKkTpooTpMuaTenbHocTb.  [MonapHas v | Mogenu aTomHbIX U | Yuawulica donxceH 3Hame xumuyeckue | 1.4

HenonsapHas KOBaNeHTHble CBA3W. | MOJIEKYNAPHbIX MOHAMUA:  3NEKTPOOTPULATENbHOCTb,
O6meHHbIN " [OHOPHO-aKLLEeNTOPHbIN | KPUCTANANYECKUX BaJIEHTHOCTb, CTENeHb  OKUCAEHWA,
MeXaHWU3Mbl 06pasoBaHuA CBA3K. | peLleTok BeLLEecTBa MOIEKY/IAPHOrO U aTOMHOrO
MonekynapHbie " aTOMHble CTPOeHMUS;
KpUCTanmyeckme peLueTku. CsoliicTa ymMmemsb onpenenatb BaJIeHTHOCTb U
BELeCTB C 3STUMM TUMAMU KPUCTANIMYECKUX CTeneHb OKUC/IEHUA XMMUYECKUX
peLueTok. CreneHb OKUCNeHUA " 31€MEHTOB, KOBANIEHTHYIO (MONAPHYIO
Ba/IEHTHOCTb XMMMUYECKMX 3/1EMEHTOB. W HEMONAPHYIO) CBA3b B COEAMHEHUAX,
06BbACHATDL NPUPOAY KOBAIEHTHOM
CBA3N

6 MeTannmyeckaa XummyecKkas 1 KY OcobeHHOCTU CTPOEHUA aTOMOB METAJ/I0B. Mogaenun Yyawulica donxceH 3Hamo xumudeckue | .5

CBA3b. MeTtannumyeckaa xumuyeckas cBA3b 1 MEeTaNINYECKUX MoHAMUA:  MeTan/nuMyecKkaa  CBA3b,
MeTaNInYecKasa KpMCTassinyeckan peLueTka. KPUCTaNINYECKUX BeLLecTBa MeTa/l/IM4eCcKoro CTPOeHUs;
CBOWCTBa BeLLECTB C META/I/IMYECKON CBA3bIO | pelleToK ymemb 0BBACHATb Npupoay




MeTannn4yeckyro CsA3sb

BoopoaHas XMMMYecKas CBA3b.

RY

MexmoneKynapHas u
8HYMPUMOAEKYAapHAs B8000pPOOHAA CBA3b.
3HaueHue 8000p0o0HOL cefasu onsa
opaaHu3ayuu  cmpykmyp 6uonosumepos.
EAMHan npvpoaa XMMUYECKOMN CBA3W.

n.e

PeweHue 3agay

yn3

MNosT. n.3-6

Monnmepsbl

RY

n.7

10

la3006pa3Hoe cocTosHKe
BelecTea

RY

Tpw arperaTHbIX COCTOAHUA BOAbI.
OcobeHHOCTH CTPoeHUA ra3o8. MonApHbI
06bem razoobpasHbIX BELLECTB.
MpepcTaBuUTeNM ra3o0b6pasHbIX BELLECTB:
BOZOPOA, KNCIOPOA, AMMUAK, YINEKUCbIN
ras, aTuneH. Mx nonyyeHue, cobuparue,
pacnosHaBaHue.

Mogenb
MonfipHoro obbema
rasos. Tpu
arperaTHbIX
COCTOAAHMA BOAbI

Yuyawulica 0onxceH 3HaMb XuMu4yeckue
MOHAMUA: MOb, MOJIAPHAA Macca,
MOAPHbIA 06beM.

n.s

11

MungKoe cocToaHMe BelLecTsa.

RY

Bogza, ee 61onornyeckas posb. NMpumeHeHne
BOAbI. Mecmkocme 800bI U crnocobebl ee
ycmpaHeHus. Kucavie conu. MuHepasnbeHsbie
800bl. MudKue Kpucmansasl U ux
ucnones3osaHue. Kpucmannuveckoe u
amopgHoe cocmosAHue sewjecmsa.
lMpumeHeHuUe amopgHbIX sewecmes

O3Hakomne-Hue
C  MWHepasbHbIMK
BO4AMM.

n.o

12

TBepaoe coCTOAHWE BeLecTsa

KY

M. 10

13

[uncnepcHble cuctemsl
pacTBopbI.

KY

MoHATME O  AOWCNEpPCHbIX  CUCTEMAX.
[OucnepcHaa $asa u AvcnepcuoHHas cpeaa.
Knaccudukaumsa AWCNEepCHbIX cucTem.
lpyboaucnepcHble cuctembl. [loHATME ©
KO/INOMAAX U UX 3HaYeHue (30/1u, renu).

Ob6pasupl
Pa3NNYHbIX
ANCNepCHbIX
cuctem.

n. 11

14

CocTas BewecTBa. Cmecu.

KY

3aKOH MOCTOSAHCTBA  COCTaBa  BeLLECTB.
BewecTsa MOJIEKY/IAPHOTO "
HEeMONEeKYNAPHOTo CTPOEHMA.
MonekynapHaa  dopmyna.  PopmynbHas
efMHMLA BeulecTBa. Maccosas M o6bemHan
0717 KOMMOHEHTa B CMecu. PeweHne 3aga4.

3HaMb BeleCcTBa MOJEKYNAPHOMO U
HEMOJIEKY/IAPHOIrO  CTPOEHWS, 3aKOH
MOCTOAHCTBA COCTaBa BeLLecTs.

15

0606uleHNe 3HaHWIA No Teme
«CTpoeHue BeLLecTBa»

yon

Yyawulica OonxeH 3HAMb Teoputo
XMMUYECKOW CBA3M;

ymemo 06bACHATL npupoay
XMMWYECKOW  CBA3W,  3aBUCMMOCTb
CBOMCTB BelLeCTB OT MX cOCTaBa M
CTpoeHMS, onpeaenatb ™n
XMMUYECKOW CBA3MN B COEANHEHMAX.

MNosT n.3-12

16

KoHTponbHas pabota 1 no teme
«CTpoeHue BellecTBa»

K3




Tema 3. Xumnueckume peakuunu.

17 Knaccudunkauma Xmmmyeckmx YOH | . Peakuuu, npoTekatowme 6e3 M3aMeHeHUn MpespaleHne Yyawulica donxeH 3Hame xumuveckue | M.13,14
peaKkuuit. M COCTaBa BeLLeCTB: aII0TPONUS,. KpacHoro docdopa | MoOHAMUA: aNNOTPONUA, N3oMepus,
18 Knaccuoukaumsa Xummnyeckmx annoTponHble moandukaumum yrnepoaa, B 6enbii. Mogaenu | romonorus, yrnepoaHblii cKkenert,
peakumnl (npogonkeHue) cepbl, pocdopa, 0710Ba U KNCAOPOAA; MOJIeKyl H-ByTaHa | Tennosoi 3dpdeKT peakuun; Teopumto
M30MepUsA,. U3OMepbI, Peakuuu " n306yTaHa, | CTPOEHMA OPraHUYECKUX COeqUHEH NI
nsomepusauun. NpuyunHbl MHOroobpasus romosioros byTaHa.
BELLLeCTB: a/IIOTPONMA U U3oMepus, Jlabopamop-Holli
romonorusa. Peakuum, naywme c onsim. Peakuumn
M3MEHEHWEM COCTaBa BELLLECTB: peakLmm obmeHa, uaywme c
coeguHEeHNs, PasfioKeHnaA, 3ameLLeHuns, obpasoBaHuem
obmeHa. Peakunu coeguHeHus, ocajKka, rasa u
npoTeKatoLLme Npu NPOU3BOACTBE CEPHOW BOZbI.
KMUCNOTbI. K30 - U IHAOTEPMUYECKMNE
peakuuun. Tennoson spPeKT XMMUYeckmx
peakunii. TepmMoXMMUYECKNE YPaBHEHUA
19 CKOpPOCTb XMMNYECKUX PeaKLMit. KY CKOpOCTb XMMWYECKOW peakuuu. dakTopbl, | 3aBUCMMOCTb Yyawjulica donxceH 3Hamo xumuyeckue | .15
BAMAIOIIME HA  CKOPOCTb  XMMUYECKOM | CKOPOCTU XUMMYECKOW | mopgmus:  CKOPOCTb  XMMWYECKOI
peakuun.  KaTanusaTopbl M KaTanus. | PEAKUMM OT MPUPOAB! | haqkiin, kaTanus;
MpepctasnexHve o depmeHTax kak | Pearpyioumx ymemb 06BbACHATb 3aBUCUMOCTb
o BELLEeCTB, KOHLEHTpa- o
b6uonorMyeckMx Katanusatopax 6enkosoi W u Temnepatypel. | CKOPOCTV XUMUYECKOM peakumy ot
npupogpl. Mogenb  «kunawero | PA3/MUHBIX ¢dakTopos
cnoa».
JlabopamopHellii
orneim. MonyyeHne
Knucnopoaa
pasnoxeHnem
nepoKkcnaga Boaopo a
C nomoulbro
KaTanmsatopa (MnO3)
M KaTanasbl Cblporo
KapTodens.
20 O6paTMMOCTb XMMUYECKUX KY HeobpaTumble M o0bpaTUmble XMMWUYECKUe Yuawulica donxceH 3Hamos xumndeckoe | M.16
peaKkuuit. Xumunyeckoe peakumMn. XMMMUYecKoe paBHoBecne K paBHOBecue;
paBHoBecKe 1 cnocobbl ero cnocobbl ero CMeLeHus. Obuwwe ymems 06BACHATL 33aBUCMMOCTb
CMeLLeHuA. npeAacTaBAeHMA O MPOMbILWIEHHbIX cnocobax MO/IOXKEHUA XMMWYECKOro paBHOBECUA
noayyYeHuns BelLecTB Ha npumepe OT Pa3IM4YHbIX GaKTOPOB.
NPoOV3BOACTBA CEPHOMN KUCNOTbI.
21 Ponb BOApbI B XMUYECKOM KY McTMHHbIEe pacTBopbl. PacmeopeHue Kak | PactBopeHue Yyawjulica donxceH 3Hame xumuveckue | M. 17

peaxkuunn.

usuko-xumuyeckuli  npouyecc.  fiBneHus,
npoucxoasaLupe npu pacTBOPEHMM BELLECTB, -
paspyweHue Kpucmanauyeckol pewemku,
dugpgpy3us,  pmccoumaums,  ruppatauums,
OMCCouMaLMA  3NEKTPONIMTOB B BOAHbIX
pactBopax. CmeneHb 3anekmpoaumuyeckoli

OKpaLLleHHbIX
BellecTs B BoAe:
cynbdata meam (l1),
nepmaHraHaTa
Kanwus, xnopuaa
wenesa (lll).

MOHAMUSA: PaACTBOPbI, 3MEKTPOAUT U
HE3NEeKTPONUT, 3/1eKTPOANTUYECKaA
auccoumanms; Teopuio
3NEKTPONTUYECKOI AnccoumaLmu;
ymemob onpeaenatb 3apAg MoHa.




duccoyuayuu, CunbHble u cnabsie
anekmponumel. KUCNOTbl, OCHOBAHWA, CONN B
csete T3/,

22 fmaponns KY MApoan3 HeopraHMYEeCKUX U OpraHNYecKmx JlabopamopHsili Yyawjulica 0onxceH ymems onpegenatb | M. 18
coeamHeHuin. Cpena BOAHbIX PacTBOPOB: onbim. Pa3nnuyHble | xapaKTep cpefbl B BOAHbIX pacTBOpax
KWUCNasA, HeMTpanbHasn, WenovHas. cayyam rMaponusa | HeopraHUYecKUX CoeaMHeHUM
BodopodHsili nokazamens (pH) pacmeopa conen.
23 OKucAnTenbHo- KY CteneHb okucneHusa. OnpeaeneHue crenexdu | MNpoctenwne Yyawjulica donxceH 3Hame xumuyeckue | M. 19
BOCCTAHOBUTE/IbHbIE PeaKLUM. OKUC/NIEHUA  3nemMeHTOB  no  dopmyne | OKUCAUTENbHO- noHAMuA: cTeneHb OKUCNeHus,
coeanHeHua. ToHATME 06 OKUCAUTENbHO- | BOCCTAHOBUTE/IbHLI | OKMUCAUTENb " BOCCTaHOBUTESb,
BOCCTAHOBUTE/NbHbIX peakumax. OKucneHne n | e peakumMu: | OKUC/IEHME U BOCCTAHOB/IEHME;
BOCCTAHOBJ/IEHME, oKucauTenb n | B3aumopaelicTeume ymMemsb onpenenaTb cTeneHb
BOCCTAaHOBUTENb. 371eKMpPOosaU3 pacmeopos U | LMHKA C CONAHON | OKUC/IEHWUA XMMUYECKUX 31EMEHTOB,
pacnaasos (Ha npumepe xa0pudad HAMPUsA). | KMCNOTON U Kenesa | OKUCAUTENb U BOCCTAHOBUTENb
lpakmuyecKoe npumeHeHUEe 3/1eKmpou3d. c cynbpatom megm
(n).
24 dneKkTponums KY n. 19
Tema 4. BewiecTBa v Ux CBOMCTBA. 1 1
25 Knaccuouraums sewects. Ky MonoxkeHne metannos B [MCX3 .M. | O6pasybl Yyawulica donxceH 3Hame ocHOBHble | .20
MeTannbl. MeHpeneesa. Obwme ¢u3nMyeckme CBOMCTBA | METANNOB. MeTanNNbl U CNAaBbl;
meTannos. BsaumopelicteBne metannos ¢ | Blaumopelicteme yMemsb  XapaKTepu3oBaTb 3/1E€MEHTbI
HemeTannamm (xnopom, cepom, | WenoyHbIx M | meTannbl Manbix MNepuosoB MO  UX
KMcnopogom). BsaMmoaeincrsme LWENoYHbIX | LLe0YHO3EMENbHBI | NOMOXKEHUIO B nepuoanyeckom
M LWEeNoYHO3eMeNbHbIX MEeTasNioB C BOAOW. | X MeTannos C | cucTeme  XMMMUYECKMX  3/IEMEHTOB,
DNeKTPOXMMUYECKUI  pAA HanpAXKeHui | BOAOW. obuwue XMMUYECKMe cBOlCTBa
MeTaNnoB, B3aMmoAeincTBMe MeTannoB ¢ | B3aumogeiictaue MeTannoB; OOBACHATL 3aBUCUMOCTb
pactBopamu  Kucnot u  coneit. Obwme | Kenesa C cepol, | CBOMCTB MeTa//ioB OT MX COCTaBa M
cnocobbl nonyyeHna metannos. lNoHATME O | meau c | cTpoeHus.
KOPPO3MW MeTannos, cnocobbl 3awuTbl OT | KUCIOPOLOM.
Koppo3uun. Cnnasbl. [opeHue xenesa wu
marHus B
Kucnopoge.
26 HemeTannbl. KY MonoxkeHne HemeTannos B8 MNCX3 A.U. Bo3roHka nopa. | Yuawulica oonmceH ymems | M.21
MeHgaeneeBa. CpaBHUTeNbHaA U3roTtosneHune XapaKTepu3osaTb 3N1EMEHTbI
XapaKTepUCT1Ka rafioreHoB Kak Hanbonee NOOHOWM CNUPTOBOWM | HEMETaN/bl MasblX NEPUOSOB MO WX
TUMNWYHBIX NPeaCcTaBUTENEN HEMETANOB. HaCTOMKM. NONIOXKEHUI0 B nepuoamnyecKkomn
OKMUCAUTENbHbIE CBOMCTBA HEMETANI0B B3saumopgeiictene cMcTeMe  XMMWYECKUX  3/1IEMEHTOB;
(B3aMmopelicTBue ¢ MeTannamm u XNOpHOM BOAbl C | oblwme XMMUYecKmne cBoWcTBa
BOZOPOAOM). BoccTaHOBUTE/IbHbIE CBOMCTBA pacTBopom HemeTannoB; 06bACHATL 3aBUCMMOCTb

HemeTannos (B3aumopaeiicteme c bonee
3/1eKTPOOTPULLATE/IbHBIMM HEMETANNAMM).
BnaropoaHble rasbl

6pommnaa (Moamzaa)
Kanus.
JlabopamopHoili
0rbIm. 3HaKOMCTBO

CBOMCTB HEMETaNN0B OT MX COCTaBa M
CTpoeHuA.




¢ obpasuammu
HemeTannoB U UxX
NPUPOAHBIMU
COefMHEeHNAMM

27 Kucnotbl opraHuyeckune n KY Kncnotbl HeopraHuyeckue u opraHuyeckue. | /labopamopHsie Yyawulica OonxeH 3Hame cepHyto, | .22

HeopraHuyeckue. Knaccuoukauus KMCNOT. Xvmuueckue | onsimei. CONIAHYI0, @30THYIO, YKCYCHYIO KUC/OTbI;
CBOMCTBA  KMUCNOT:  B3aumogeicteue ¢ | UcnbitaHune yMemb XapaKkTepn3osaTb 0bume
meTannamm, OCHOBHbIMU OKCMAAMM, | PacTBOPOB  KWUCNOT | XMMUYECKWUE CBOMCTBA KMCNOT;
OCHOBaHWAMM, CONAMM, CNUPTaAMK. MHOMKaTOpamu. Ha3bIBaTb KUCAOTbI MO KTPUBUALHONY

Bsaumopeicreme WN MEXAYHAapPOAHOU HOMEHKNATYpPE;
pPacTBOPOB CONAHOW | OMpeaenATb XapaKTep cpesbl BOAHbIX
N YKCYCHOW KUC/IOT | pacTBOPOB KUC/OT.

c MeTannamm,

OCHOBaHUAMMY,

consamu.

28 OcHOBaHMA opraHu4yeckme n KY OCHOBaHWA HeopraHMyecKkme n JlabopamopHsie Yyawjulica donxeH ymems n. 23

HeopraHuyeckue. opraHuyeckue. Knaccudumkauma ocHoBaHUM. onbimel. XapaKTepusoBaTb obLne XMmnyeckue
XMMMYecKue CBOMCTBA HEOPraHUYECKUX UcnbiTaHne CBOICTBA OCHOBAHMWIM; Ha3biBaTb
OCHOBaHWI: B3aMMOLENCTBME C KMCNOTaMM, pacTBopos OCHOBaHWA MO «TPUBUANBHON» UAU
KUCNOTHBIMM OKCUAAMMU U CONAMM. OCHOBaHUM MeXAYHapoaHOM HOMEHKNATYpE;
PasnoxkeHne HepacTBOPMMbIX OCHOBaHWA. MHOMKATOpaMu. onpeaenaTb XxapakTep cpeabl BOAHbIX

MonyueHue n PacTBOPOB LLE/IOYEN.
cBOMCTBa

HEepPacTBOPMMbIX

OCHOBaHWW.

29 Conu. KY Knaccudumkaums coneit: cpeaHue, kucable, | O6pasubl Yuyawutica donmeH ymems | M. 24
OCHOBHblE. XMMWYECKMe CBOMCTBA CONel: | MPUPOAHbIX XapaKTepusoBaTb 06LME XMMUYECKue
B3aMMOAENCTBME C KUCAOTaMM, LWenodyamu, | MUHepanos, CBOMCTBA COAel; HasblBaTb COMM MO
meTannamu, conamu. MNpepcrasutenn conem | copeprallmx «TPUBMANBHOM» UM MEXKAYHapOAHOM
M WX 3HayeHue. Xnopwug HaTpua, docdat | xnopupg, HaTpuA, | HOMEHKNAType; onpenensTb XapakTep
KanbumA, KapboHaT Kanbuma (cpegHue conn); | KapboHaT KanbLus, | cpenbl BOGHLIX PAaCTBOPOB conel
rmgpokapboHatbl  HaTpua M ammoHua | docdat  Kanbuus,

(kcnble conu); rmapokcokapboHat meam (ll) | rmapokcokapboHaTt
— manaxut (ocHoBHaa cosb). KayecTBeHHble | megm (1.
peakumm Ha xnopug-, cynbdat-, KapboHaT- | KayectBeHHble

MNOHbI, KATMOH AMMOHMA, KATUOHbI peaKkumm Ha
wenesa (1) v (11). KaTUOHbI U @aHUOHbI.

30 [eHeTU4ecKkan CBA3b MexXay KY MoHATME © reHeTUYecKon  CBs3U 7] Yyawulica ooniceH ymems | .25
KNaccamm OpraHnyYeckux u reHeTUYeCcKMx pagax. [eHeTUdYeckuin pag, XapaKTepusoBaTb 06LMe XMMUYECKue
HEopraHMYecKnx BeL,ecTB. meTanna. leHeTUYecKMn pag HemeTanna. CBOMCTBA METaNN0oB, HemeTaaioB U

OcobeHHOCTM  reHeTMyeckoro paga B OCHOBHbIX K/IaCCOB HEOPraHUYECKUx M
OpraHUYecKomn XMMmum. OpraHUYecKnx CoeAIMHEHUN.
31 0606LueHMe 1 pelueHre 33434 yon MosT n.20-




no Teme «BewecTBa U Ux 25
CBOMCTBAN.

32 KoHTponbHan pabota Ne2 no 1 KoHTpons 3HaHui
Teme «BelyecTBa M UX CBOMCTBa».

33 MpakTuyeckan pabota Nel. ynn Yyawulica donxieH ymems BbinonHatb | Ctp .217
MonyuyeHwue, cobupaHue n XMMUYECKUI 3KCNEepUMeEHT no
pacnosHaBaHWe rasos. pacnosHaBaHUio BOZOpPOAa3,

Kncaopoaa, yrNeKncaoro rasa,
aMmMaKa, aTuaeHa.

34 MpakTuyeckaa pabota Ne 2. |1 Yyawjulica donxieH ymems BbINONHATb

«PeweHne SKCNepumMeHTaIbHbIX
3agau Ha UAEHTUPUKALMIO
HEOPraHWYECKUX U OpraHUYEeCcKMX
coeHEHUM’

XUMUYECKUN SKCNepnmeHT no
pacrno3HaBaHUio BaYKHEMNLLMX
HEOPraHMYecKNUX U OpraHUYecKux
COeANHEHUN.

ntoro
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