MYHHUIMIAIBHOE OI0/KETHOE 00111e00pa30oBaTeIbHOE
yupexaenne cpennss mkona Ne§ «Knaccnueckas» r.Bonrogoncka

PABOYAA [TPOI'PAMMA

10 XUMHH
yuebHblil npedmem

2023 — 2024 yuebnwill 200

yuebnblil 200

11 «A» knace (3 uaca 6 neoenro, 102 uaca 6 200)
Kiacce, Kojaudecmeo 4acoe 8 Heae./lfO

VYuutens: AnuyroBa AnHa HukonaeBHa

[Iporpamma pazpaborana Ha ocHOBe DeiepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapra cpeaHero obpasoBanus, [IpumepHOi TporpamMmbl CpeaHETo (ITOJHOTO) OOIIETO
oOpazoBanus 10  xumMuu  (mpoduibHBIA  ypoBeHb) gus  10-11  kmaccos
o0mieo0pazoBaTebHBIX  yUPEXKICHHUA, aBTOpckoi [IporpamMMbl Kypca XUMHHM s
pOoUILHOTO M YIIIyOeHHOTro n3ydeHus: xumuu B 10-11 kimaccax o6meo0pa3oBaTeIbHBIX
yupex et «Xumus. YriuyoneHHeli ypoBeHb 10-11 xmaccer», O. C. T'abGpuenss,
M:,Ipoda,2017

Ob6ecneuena yuyeOnmkamu: Xumus. 11 xmacc. IlpodwunbHbIl ypoBeHB: y4eOHUK s
obmeobpazoBarenbHbIX yupexaeHuit / O.C.I"'abpuensu. — M.: Jlpoda, 2011. - 223c.



Bonrononck, 2023

IlosicHuTeEILHAS 3aMUCKA

Pabouas mporpamma mo xumuu s 11 «A» Kiacca COCTaBJICHa B COOTBETCTBUU C YUYEOHBIM
rojgoBeiM TanoM MBOY CIHI Ne 8 «Knaccuueckas» Ha 2023-2024 yueOubiii Ton, OOpa3oBaTenbHOM
nporpammoii MBOY CII Ne 8 «Knaccuueckas», Ilonoxxenuem MBOY CII Ne8 «Knaccuueckas» o
MOPSZIKE YTBEPXKACHUS U CTPYKTYpe pabOUYMX MPOrpamMM y4eOHBIX KypcoB (IIPEAMETOB) MeJarorndeckux
pabotaukoB oT 25.01.2018 Ne 58; pabGouass mporpamma mo xumuu st 10 kjmacca paspaboraHa B
cooTBeTcTBUM ¢ DenepanbHbIM  TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM  CTaHAAPTOM  CPETHETO
obOpaszoBanusi, [IpumepHoil mnporpamMmoi cpeaHero (MOJHOTO) OOIIEro O00pa3oBaHUs MO XUMHUU
(nmpodunbubii  ypoBeHb) st 10-11  kjaccoB oOmieoOpa3oBaTeNbHBIX YUPEXKJIEHUH, aBTOPCKOM
[IporpamMMbl Kypca XuMuUHU Uil TpO(UIBHOIO M yriyojseHHoro u3ydeHuss xumuu B 10-11 kmaccax
o0mieo0pa3oBaTenbHbIX YUpekJIeHUN «Xumus. YrayoneHHeli ypoBeHb 10-11 xmacee»y, O. C.
INabpuensu, M:, [Ipoda,2017

YMK:
1. Xumus. 11 knacc. [IpodunbHblil ypoBeHb: y4eOHUK Ui 0OIIe00pa30BaTEIbHBIX YUPEKIACHUN /
O.C.I'abpuensa. — M.: Jlpoda, 2011. - 223c.
1. Xumus. 11 kmacc: KOHTPOJIbHBIE U IPOBEpOYHBIE paboThl K yueOHuky O.C. ['abpuensHa «Xumusl.
11 ximace» / O.C. I'abpuensn, I1.H. bepéskun, A.A. Ymakosa u np. — M.: Ipoda, 2009. — 220c.
2. Pagenxuit A.M., I'opmikoBa B.I1., Kpyrnukosa JI.H. JIugaktrueckuii Matepuall o XUMHH IS
10-11 kmaccoB: mocobue mis yuutens. — M.: [Ipocsemenne, 2004. — 79 c.

®denepanbHbI 0a3ucHBIN TIaH oTBOAUT 102 daca myist 00pa3oBaTeIbHOTO U3YYCHHUS XUMHUU B
11 xmacce u3 pacuéra 3 gaca B Henmento. OOpazoBarenpHas mporpamma MBOY CIII Ne§ «Knaccuueckasi»
orBouT 102 yaca mist oOpa3oBaTesIbHOTO N3ydeHHS XUMHUH B 11 kiacce u3 pacuéra 3 yaca B HENEIIO.

Hacrosiag padoyas nporpaMma paccuMTaHa Ha 3 yaca B HEAENI0, YTo cocTapiser 102 yaca B
rox (34 yueOHBIX HeJeab B roa). OQHAKO B COOTBETCTBHMM C I'OJIOBLIM KaJE€HAAPHBIM I'PaQUKOM UL
MYHUIMIOAJBHEIX 00pa30BaTEIbHBIX YUpPEXKAEHUNM ropojga Boarogoncka xHa 2023-2024 yueOHBIM IO,
YacTh YYE€OHBIX YaCOB BBINAJAET Ha Ipa3gHUYHbIe BIxoaHble M (23.02, 08.03, 30.04, 09.05, 10.05), B
CBSI3U C OTHM HporpamMma OyaeT peanusoBaHa 3a 98 yacos. IlporpaMMHEIA MaTepvaa YIeOHBIX YacoB,
BBINABIIUX Ha Opa3IHUYHbBIE JHHU, OYIET BBLIAH 33 CUET PE3EPBHOIO BPEMEHH.

[Iporpamma mo xumuu s 10-11 kmaccoB oO01eoOpa3oBaTeNbHBIX YUPEKICHUN SBISETCS
JIOTUYECKUM MPOJI0JKEHUEM aBTOPCKOTO Kypca JUIsi OCHOBHOM IITKOJIBI.

Kypc ueTko nenurtcs Ha JBe 4acTU COOTBETCTBEHHO rofaM 00ydeHus: opranudeckytro (10 kmacc) u
oburyro xumuto (11 kmacc). Oprannyeckas Xxumusi paccmaTpuBaercsa B 10 kimacce U CTPOUTCS C YUETOM
3HAHMM, NTOJIyYEHHBIX YYalIUMUCS B OCHOBHOM 1IKouie. [IoaToMy ee n3yueHue HauMHAETCsl C TIOBTOPEHUS
BOKHEUIINX MOHATUH OPraHU4eCKO XMMHUH, PACCMOTPEHHBIX B OCHOBHOM IIKOJIE.

[Tocne mnoBTOpeHMs BaKHEHIIHMX TMOHITUM paccMaTpPUBAETCs CTPOEHUE M KiacCU(UKAIUSL
OPraHMYECKUX COCIUHEHMM, TEOPETUYECKYI0 OCHOBY KOTOPOH COCTaBISI€T COBPEMEHHas TEOpHs
XMMHUYECKOTO CTPOEHHUS C HEKOTOPBIMHU IEMEHTAaMH NIEKTPOHHON TEOPHUU U CTEPEOXUMUH. Jlornueckum
IPOJIOJDKEHUEM BeAyLIed Maen O B3aUMOCBS3M (COCTaB — CTPOEHHE — CBOMCTBA) BELIECTB SBISAETCS
TeMa «XUMUYECKUE PEaKIUU B OPraHUYECKOW XUMHI», KOTOpas 3HAKOMHUT YJalluXcs ¢ KIaccupukanuen
peakluii B OpraHuYeCcKOi XUMHUH U JTA€T MPEACTABICHUE O HEKOTOPBIX MEXaHU3MaX UX MPOTEKaHUSI.

[lonyueHHple B MEPBBIX TEMax TEOPETUUYECKUE 3HAHUS Y4YalllUXCsS 3aTeM 3aKpeIuIsiorcs |
pa3BUBalOTC Ha OoratoM (PakTHYECKOM MaTrepuajlie XUMHUHM KJIACCOB OPraHMYeCKUX COEIUHEHHUH,
KOTOpBIE PACCMATPUBAIOTCA B MOPSAJIKE YCIOXKHEHUS OT Oojiee MPOCTHIX (YIJIeBOJOPOJOB) A0 Haubosee
CIIOKHBIX (OnomonmmepoB). Takoe MOCTpoeHHE Kypca MO3BOJSET YCWIMTh JEAYKTHBHBIM MOJIXOJI K
U3Y4YEHHIO OPTaHNYECKON XUMUH.



H3y4yeHue XUMHMH B CTapIIeH LIKOJIe HA NPO(UILHOM YPOBHE HAIIPABJIEHO HA JOCTHKEHHE
CJIeYIOLIMX Lesei:

OCBOEHHME CHCTeMbl 3HAHMIi O (yHJIaMEHTAIBHBIX 3aKOHAX, TEOPHUsIX, (paKTax XUMHUHU, HEOOXOIUMBIX
JUIsl IOHMMaHUS HAy4YHO! KapTUHBI MUDA;
OBJIaJICHHEe YMEHUSIMHM: XapaKTE€pPU30BaTh BEILECTBA, MAaTEPUaAJIbl U XUMUYECKUE PEAKLHH; BBIIIOIHATH
na0opaTOpHBIE SKCIEPUMEHTHI; MPOBOJAUTH PACUYETHI M0 XUMHUYECKUM (GOpMyJaM M YpaBHEHHSIM; OCY-
IIECTBJIATh TMOUCK XMMHUYECKOH WH(OPMAlMU U OLEHWBATh €€ JIOCTOBEPHOCTH; OPUEHTHPOBATHCS M
MIPUHUMATh PEIICHUS B IPOOJIEMHBIX CUTYalUSIX:
pa3BUTHE I103HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce
M3y4YeHUsT XMMHMYECKOM HAyKM M €€ BKJIAJa BTEXHUYECKHM IIPOTrpecc LMBWIM3ALUMU: CIOXKHBIX M
IIPOTUBOPEUYMUBBIX ITyTEH Pa3BUTHUS UAECH, TEOPUM U KOHLIETIIINM COBPEMEHHON XVMUM;
BOCIIUTaHUe YOS K/IEHHOCTH B TOM, YTO XUMUS — MOLIHBIA HHCTPYMEHT BO3/AE€HCTBUS HA OKPYKAIOILYIO
Cpeny, U UyBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHHE ITOJTYYEHHBIX 3HAHUN U YMEHUH;
NpUMeHeHMe MOJIyYeHHbIX 3HAHUN W YMeHHuH 1 Oe30macHoil paboThl € BellecTBaMu B J1a0opaTtopuu,
OBITY M Ha MPOU3BOJICTBE; PEIICHUs NMPAKTUYECKUX 3a7ay B MOBCEIHEBHOMN XU3HU; MPEAYNPEKICHUS
SIBJICHUM, HAHOCSIIMX BpeJ 3J0pOBBI0  4YEIOBEKAa M  OKpYXKawoUed cpene; IMPOBEICHUs
HCCIIEIOBATENIbCKUX paboT; CO3HATENBHOTO BbIOOpa Mpodeccuu, CBA3aHHON ¢ XUMHEH.

Oo01mey4yeOHbIe YMEHUSI, HABBIKH M CIIOCOOBI 1eATEJILHOCTH

[Iporpamma mpemxycmaTpuBaeT GOpPMHPOBAHHUE y yUalTUXCsl OOIIEydeOHBIX YMEHH U HABBIKOB,
VHUBEPCATBHBIX CIOCOOOB JIEATCIILHOCTH W KIIOYEBBIX KOMIICTCHIMHA. B 3TOM HampaBlieHUH
MPUOPUTETAMH JIJIsi  y4eOHOTO TipeaMeTa Xumus B CTapumied IIKojJe Ha MpodUILHOM ypOBHE
SBJISFOTCS: YMEHHE CaMOCTOSTEIbHO W MOTHBHPOBAaHHO OPraHHW30BBIBATH CBOIO TI03HABATEIHHYIO
JESATETHHOCTh (0T TIOCTAHOBKH IIETH JI0 TIOJYYCHHUS W OIICHKH pPEe3yNbTaTa); UCIOJIb30BAHKE DJIEMEHTOB
MIPUYUHHO-CIEACTBEHHOTO M CTPYKTYpHO-(YHKIIMOHAIBHOTO AaHajiu3a; MCCIEJOBaHUE HECIOKHBIX
peaNIbHBIX CBSI3eH U 3aBUCHUMOCTEH; ONpeeNieHUe CYHNTHOCTHBIX XapaKTEPUCTHUK H3y4aeMoro OOBEKTa;
CaMOCTOSITENIbHBIN BBIOOP KPUTEpUEB ISl CPAaBHEHMSI, COMOCTABIICHUS, OLICHKU U Kiaccuduxanuu oOb-
€KTOB;[IOMCK HYXHOW HH(OpMaLMK IO 3aJaHHONW TeMe B HMCTOYHHMKAX pPa3jIMYHOTO THIA; YMEHUE
pa3BepHyTO OOOCHOBBIBaThH CYKICHHS, /1aBaTh ONpEAETCHUs, MPUBOAUTH J0Ka3aTelbCTBA; OOBsSCHEHHE
M3YYEHHBIX TIOJIO)KEHUH Ha CaMOCTOSITENIbHO MMOJ0OpaHHBIX KOHKPETHBIX MpHUMEpax; OLIEHHBAHUE U
KOPPEKTUPOBKA CBOETO MOBEJCHUS B OKPYKAIOILIEH cpejie, BHITIOJHEHNE B PAKTUYECKOM JIESATEIIBHOCTH U
MTOBCETHEBHOMN KU3HU HKOJOTMUECKUX TPEOOBaHMIA; HCIOJIb30BaHHUE MYIbTUMEIUNHHBIX PECYPCOB U
KOMITBIOTEPHBIX TEXHOJOTHI [Uisi 00paboTKu, mepeaayu, cucTeMaTH3aluuu UHQopMaluu, co3iaHus 6as3
JAHHBIX, IPE3EHTAIH PE3yIbTAaTOB MO3HABATENIbHOM U MPAKTUUECKON AeATeIbHOCTH.

daxToJorHYecKass 4acTb MPOrpaMMbl BKIIOYAET CBEACHUS 00 HEOPraHMYECKHX M OPraHMYECKUX
BeIlleCTBaX. YUeOHBIM MaTepwall OTOOpaH TakuM o0pa3oM, 4YTOOBI MOXXHO OBUIO OOBSCHUTH Ha
COBPEMEHHOM U JIOCTYITHOM JJIsl yJallluXCsl yPOBHE TEOPETUUYECKUE TIOJIOKEHUS, M3ydaeMble CBOMCTBA Be-
IIECTB, XUMHUYECKHE MPOLIECCHI, MPOTEKAIOIIUE B OKPYKAIOIIEM MHUPE.
B wu3ydenun Kypca 3HAUYMTENbHAs pPOJb OTBOJAMUTCA XUMHUYECKOMY OKCIEPUMEHTY: MPOBEICHUIO
MPAKTUYECKUX pPA0OT U JIaOOpPATOPHBIX OIBITOB, HECIOXHBIX OSKCIEPUMEHTOB M OIMUCAHUIO UX
PE3yIbTaTOB; COOIIOICHUIO HOPM U TIPABUJI TIOBEJICHHUS B XUMUYECKHUX JTA00PaTOPUSIX.

[Iporpamma mpenycmatpuBaeT (GOPMUPOBAHHE Y YYAIIUXCS OOIIEYy4eOHBIX YMEHHMH U HaBBIKOB,
YHHUBEPCATbHBIX CIHOCOOOB JESITENTLHOCTH U KIIOYEBBIX KOMIIETeHIMHA. B 3ToM HampaBneHun
MPUOPUTETaMHU U1 y4eOHOTO mpeameTa XHUMHUSB CTaplield IIKoJIe Ha MPOGUIHLHOM YPOBHE SIBISIOTCS:
YMEHHE CaMOCTOATEIbHO U MOTHBHPOBAHHO OPTaHU30BBIBATh CBOIO MO3HABATENbHYIO AEITEIBHOCTH (OT
MOCTAHOBKHM II€MH J0 TOJNYy4eHHS M OIICHKH pe3yNbTaTa); HCIOJIb30BAHHE JIIEMEHTOB MPUYMHHO-
CIIEJICTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAILHOTO aHAJIN3a; UCCIIEOBAHIE HECTIOKHBIX PEAIbHBIX CBsI3ei
U 3aBHCHMOCTEH; OMpeleieHne CYITHOCTHBIX XapaKTePUCTHK HU3Y4aeMOTOo OOBEKTa; CaMOCTOSTENbHBIN
BBIOOP KPUTEPHUEB JUIS CPABHEHHUS, COMIOCTABICHUS, OIICHKU M KJIaccHu(PUKAIIMN 00bEKTOB;IIOMCK HYXHOM
uH(poOpMalUK TO 33JaHHON TeMe B MCTOYHWKAX PAa3IMYHOTO THUIIA; YMEHHE Pa3BepHYTO OOOCHOBHIBATH
CYXJCHHUS, AaBaTh OMpENENICHHUs, MPUBOANTH J0KA3aTeIbCTBA; OObSICHEHHE M3YUYEHHBIX TMOJOKEHUN Ha
CaMOCTOSITENIbHO TMOJOOPaHHBIX KOHKPETHBIX TpPUMEpax; OIEHHWBAHHE M KOPPEKTUPOBKA CBOETO
MOBEICHUS B OKPY’KaIOIIEH cpeJie, BHITIOJIHEHNE B TPAKTHYECKON NESTEIbHOCTH M TIOBCETHEBHOM KU3HU
IKOJIOTHYECKUX TpPeOOBaHUI; UCTIONB30BaHUE  MYJIBTHUMEIUUHBIX PECYpCOB M KOMIBIOTEPHBIX



TEXHOJOTUH Ui 00paboTKHM, mepedayd, cUcTeMaTh3aluu HWH(pOpManuy, co3gaHus 0a3 JaHHBIX,
MPE3CHTAIH PE3YJIbTATOB [M03HABATEIBHON M IPAKTUYECKOM 1EATETBHOCTH.

TpeGoBaHusl K yPOBHIO NOATOTOBKH BbIIyCKHHUKOB.

B pesynomame usyuenus xumuu Ha npo@uibHOM YPOGHE YUEHUK O0JIHCEH
3HATH/TIOHMMATH !
POMb Xumuu 6 eCmecmeo3Hanuu, €€ CBs3b C IPYyIMMHU €CTECTBEHHBIMU HayKaMH, 3HAYCHHE B JKU3HHU
COBPEMEHHOT0 00I11eCTBA;
eajcHenue XumMuieckue NOHAmMuUA . BENECTBO, XMMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJd, Macca aTOMOB
U MOJICKYJ, MOH, JUIOTPOIHS, HYKJIUIBI M HU30TOIbI, aTOMHBIC S-, P-, d-OpOUTa M, XUMHYECKasi CBSI3b,
NEKTPOOTPULATENBHOCTh, BAJICHTHOCTb, CTEIEHb OKHMCIICHHMsI, ITPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYII,
MOJIb, MOJIIPHAsl Macca, MOJISIPHBI 00beM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOIO CTPOEHMUS,
KOMIIJIEKCHBIE ~ COEIMHEHMs, JUCIEPCHBIE CHUCTEMbl, MCTUHHBIE pPAacCTBOPBI, BJIEKTPOJIUTHUUYECKAS
JUCCOLMAIMs, KHCIOTHO-OCHOBHBIE pEaKIUU B BOJHBIX pPACTBOpPAx, THUIPOIU3, OKHCICHUE U
BOCCTAHOBJICHUE, JJIEKTPOJIM3, CKOPOCTh XMMUYECKOMPEAKIINHA, MEXAaHU3M PEaKIUH, KaTalau3, TEILIOBON
3¢ deKT peaklyy, SHTANbMM, TEIJIOTa 00pa30BaHUs, SHTPONMS, XMMUYECKOE paBHOBECHE, KOHCTAHTa
PaBHOBECHS, OCHOBHBIE TUIIbI PEAKIIMM B HEOPraHUYECKOW U OPraHMYECKOW XUMUU;
OCHOGHblEe 3AKOHbl XUMUW. 3aKOH COXPAaHEHHMS MAacChl BEIECTB, IEPUOJMYECKHI 3aKOH, 3aKOH
ITOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJpo, 3aKOH JEHCTBYIOIIUX MACC B KHHETUKE U TEPMOJUHAMUKE;
OCHOGHble meopuu Xumuu’. CTPOCHHUS aTOMa, XUMHYECKON CBA3H, AIEKTPOIUTHYECKON IMCCOLMALINM,
KHUCJIOT U OCHOBAHHUM, CTPOEHHUS OPraHUYEeCKHX COEOUHEHHH (BKIIIOYas CTEPEOXHMHIO), XUMUYECKYIO
KMHETHUKY U XUMHUYECKYIO TEPMOINHAMUKY;
Knaccuukayuio u HomMenKaIamypy HeOpraHnyecKuX U OpraHnyecKuX COeANHEHNN;
6ewjecmea u Mamepuanvl, WUPOKO UCNHONb3YeMble 6 NPAKMUKe. OCHOBHBIE METaUIbl M CIUIABBHI,
rpaguT, KBapl, CTEKJIO, LIEMEHT, MUHEpPAJIbHbIE YI0OpeHUsl, MUHEPAIbHbIE U OPraHUYECKHE KHUCIOTHI,
LICJI0YH, AaMMHUAK, UICKYCCTBEHHBIE BOJIOKHA, KAY4yKH, IIIACTMACCHI, ’)KUPBI, MbUIA U MOIOILIUE CPEICTBA;
YMeETh!
HA3bl6ampb N3YYCHHBIC BEIIECTBA 10 «TPUBHAIBHON» U MEXIYHAPOAHON HOMEHKIIATypaM;
onpeodensams. BAICHTHOCTb U CTEIICHb OKUCICHUSI XUMUYECKUX YIEMEHTOB, 3apsii HOHA, TUIl XUMHUYECKOU
CBSI3M, IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ, THUIl KPHUCTAUIMYECKOW PEIIETKH, XapaKTep Cpelsl B
BOJHBIX PACTBOPAX, OKUCIUTENb U BOCCTAHOBUTEb, HAIIPABICHUE CMEILEHUS! PABHOBECHUS 110, BIMSHUEM
pa3UyHbIX (PAKTOPOB, HM30MEpPbI M T'OMOJIOTH, NPUHAUIEKHOCTh BEIIECTB K pPAa3JIMYHBIM Kjaccam
OPraHMYECKUX COCIVHEHHMM, XapakTep B3aWMHOIO BIMSHHUS aTOMOB B MOJIEKYJIaX, THUIIBI PEAKLHUA B
HEOPraHMYeCKON U OPraHN4eCKON XHUMHH;
xapakmepuzoeams: S- ,P- ¥ d-3JEMEHTHl 10 WX TIIOJOXKCHHIO B IEPUOJMYECKON  CcHUCTeMe
AN .MenneneeBa;, oOuume XUMHYECKME CBOMCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX KJIaCcCOB
HEOPraHMYECKUX COCIUHECHMI;
00bACHAMY . 32aBUCUMOCTb CBOMCTB XMMHUYECKOTO 3JIEMEHTA U 00pa30BaHHbBIX UM BELLECTB OT MOJIOKEHHS
B nepuoanueckoil cucreme [I.M1. MenneneeBa; 3aBUCUMOCTb CBOMCTB HEOPIaHMYECKMX BEIIECTB OT UX
cocTaBa U CTPOEHHUS; MPHUPOLY U CIOCOOBI 0Opa30BaHUS XMMUYECKOH CBS3U; 3aBHCHMOCTb CKOPOCTH
XUMUYECKOH peakuy OT pa3IMYHbIX (PaKTOPOB;
6bINONIHAMb XUMUYECKUl IKChepumenm YO: PACIO3HABAHUIO BaXKHEHIIMX HEOPraHUYECKUX U
OPraHMYECKUX BEIIECTB; IOJYYEHHIO KOHKPETHBIX BEILECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccam
COCJIMHEHUH;
nPO60OUmMdb PacyEThl 10 XUMHUECKUM (OpMYyJIaM U ypaBHEHUSM PeaKlLuii;
ocyuiecmenamey CaMOCTOSATENIbHBIH MOUCK XMMHYECKOH HH(QOPMALMU C MCIOJIB30BAHUEM DPA3IUUHBIX
UCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX M HAYYHO-TIOMYJSPHBIX HM3JaHUN, KOMIIBIOTEpHBIX 0a3 JaHHBIX,
pecypcoB VHTepHeTa); HCMOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUH Ui OOpabOTKH M Mepeaayu
uH(OpMAIIUHY U €€ TPE/ICTaBICHUS B pa3IMYHbIX (hopMax;
UCMOJb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTUUYECKOH IS TEIbHOCTU U ITOBCETHEBHOM JKU3HU
JUIA:
MOHUMAaHUS TJI00ATBHBIX MPOOJIEM, CTOSAIIMX MEepe]] YETOBEUYECTBOM: SKOJIOTUYECKUX, IHEPTeTHUECKUX U
CBIPBEBBIX;



OG’LHCHCHI/IH XUMHUYECCKUX }IBHGHHﬁ, OporuCXoAdIuX B IIpupoac, 6I>ITy " Ha MMPOU3BOACTBE;
HKOJIOTHYECKU TPAMOTHOT'O TIOBEACHUS B OKPYXKAIOIIEH cpejie;
OILICHKU BJIMSHUS XMMHUYECKOTO 3arpsi3HCHUs OKPYXKAoOIIeH Cpelbl Ha OpPraHuM3M YeIOBEKa W APYIrue
JKHUBBIC OPIraHHU3MBbI;
0e30MmacHO# paboThI ¢ BEIIECTBAaMH B TaOOpaTopuu, OBITY U Ha MPOU3BOJICTBE;
OMpCACIICHHUA BO3MOKHOCTH IMPOTCKAHUA XUMHUUCCKUX HpeBpaH_[eHI/Iﬁ B pas3IMYHBIX YCJIOBHUAX U OLICHKH
WX TIOCIEACTBHIM;, DPACIIO3HABAHUS W WACHTU(DHUKAIMHM BXXHEHIIUX BEUIECTB W MATEPUANIOB; OIEHKH
Ka4eCcTBa IUTHEBOU BOABI 1 OTACJIBHBIX IMUIICBBIX IIPOAYKTOB;
KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XUMHUYECKOW HWH(GOpPMAIMK, TOCTYMAOUIEH W3 pa3IHdHbIX
NCTOYHHUKOB.
Conepxxanue TeM y4eOHOr0 Kypca.
OBIIASI XUMMUS
11 xkumacc. 102 y/rox; (3 4/nHen.)

Tema 1. CTtpoenue atoma (9 4)

AToM — cioxHas yacThla. Sapo M AneKTpoHHas o0ojouka. JlokasaTenbCcTBa CII0XKHOCTH
CTpPOEHHUSl aTOMa: KaTOJHbleé U PEHTIC€HOBCKHE Jy4H, (POTOIPPEKT, paguoaKTUBHOCTb. OTKpbITHE
AJIEKTpOHA, IPOTOHA U HeilTpoHa. Mozenu crpoenus aroma (Tommncona, Pesepdopaa, bopa). Mukpomup
n Makpomup. JlyanuszMm wyactuir Mukpomupa. KBaHTOBO-MeXaHMUYECKHE MPEJCTaBICHUS O CTPOCHHUH
aToMma.

CocrosiHue 351eKTpoHOB B artome. HykioHbI: mpoTOoHbI M HeWTpoHbl. Hykmuael. M300apsl u
n3oTtonbl. KBaHTOBO-MeXaHWYECKHE MPEACTaBICHHUS O MPUPOJE 3JIEKTPOHA. DIJIEKTPOHHOE 00JaKo U
op6utans. KBantoBsie uncna. @opma opbutaneit (s, p, d, f). DHepreTuueckue ypoBHU M MOJYPOBHHU.
CrpoeHue 3JIeKTPOHHBIX 000JI04eK aTOMOB. DJIEKTPOHHbIE KOH(GUTYpallul aTOMOB 37eMeHTOB. [IpuHumn
[Taymu u mpaBmiio ['yama, mpasmno KieukoBckoro. OnektpoHHO-rpadudeckue (HOpMyabl aTOMOB
aneMeHTOB. (OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHMSI aTOMOB Xpoma, Mead, cepedpa U JApYTux.
DJIeKTpOHHAs KJIacCH(HKAIIHS JIEMEHTOB: S-,p-, 0- u f-cemeiicTaa.

BasieHTHBIE BO3MOYKHOCTH aTOMOB XMMHUYECKHX AJIEMEHTOB. BaneHTHbIe 31eKTpoHbl. BaneHTHbIE
BO3MOHOCTH aTOMOB XMMMYECKUX 3JIEMEHTOB, OOYCIIOBJICHHbIE YHCIOM HECIApEHHBIX 3JEKTPOHOB B
HOPMaJbHOM M BO3OYKIEHHOM COCTOSHUAX. Jlpyrue ¢axTopbl, OINpenessione BaJleHTHbIE
BO3MOHOCTH aTOMOB: HaJMYW€ HETMOJEJICHHBIX AJIEKTPOHHBIX Map W HaJU4ue CBOOOJHBIX OpOUTaNEH.
CpaBHEHME NOHIATUIN «BAJIECHTHOCTbY» U «CTEIEHb OKUCICHUS».

[lepnoanueckuil 3aKOH U NepUOJUYECKasl cUCcTeMa XuMHueckux anemeHToB Jl. . Menaeneesa u
cTpoeHue aroma. lIpeanochbuIKK OTKPBITHS MEPUOJUYECKOTO 3aKOHA: HAKOIIeHHE (PAKTOJIOTHYECKOrO
Marepuana, padotsl npeamectseHHUKOB (M. 5. bepuenuyca, 1. B. [le6epeitaepa, A. D. [llankyprya, k.
A. Heronennca, JI. 1O. Meiiepa); cvezn xumukoB B Kapiicpya. Jlnanoctasie kauectsa J[. 1. Menaeneena.

Otkpeitne JI. WM. MengeneeBbIM NEpHOIUYECKOTO 3akoHa. IlepBas  dopmynupoBka
nepuoandeckoro 3akoHa. Crpykrypa Ilepuommyeckoii cucTeMbl 31€MEHTOB. ['opu3oHTaNIbHAS,
BEpTUKAJIbHAS U IUAaroHalIbHas IEPUOIUYECKUE 3aBUCUMOCTH.

[lepuoanueckuii 3akoH U cTpoeHue artoma. M3orombl. CoBpeMEHHass TPAKTOBKA MMOHATUSA
«XUMHUYECKHH dJIeMEHT». 3akoHOMepHOcTh Ban-men-bpyka — Mosnu. Bropas ¢opmynupoBka
nepuoanueckoro 3akoHa. Ilepuonnueckas cucrema /[. . MenneneeBa u crpoenue atoma. @U3n4eCKuil
CMBICJI TIOPSAJIKOBOIO HOMEpa »3JIEMEHTOB, HOMEpPOB TIpylibl W nepuojaa. llpuuumHbl u3MeHeHus
METATUYECKIX U HEMETAIJIMUYECKUX CBOMCTB AJIEMEHTOB B TPYINax U MEPUOIax, B TOM YUCIe OOIbIIUX
U cBepxOonbmux. TpeTbs GopMynupoBKa MEPUOIMUECKOTO 3aKOHA. 3HAUEHUE TIEPUOAUYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMBI XUMHUUECKUX 31eMeHTOoB .M. MenzaeneeBa i pa3BUTUS HAYKU U IOHUMAHUS
XUMUYECKON KAPTUHBI MUPA.

Hdemoncrpanun. Dotordpdexr. Kartomusie nyun (3ME€KTPOHHO-JIyYeBbIE TPYOKH), MOIEIH
ANIEKTPOHHBIX 001aKkoB (opOuTaneil) paznuuHoi ¢opmbl. Pasnuunble BapuanTsl Tadbmul [lepuonnyeckoit
cucteMbl xumuueckux osnemeHToB J[.M.MenneneeBa. OOpa3ipl NPOCTBIX BEUIECTB, OKCHUIOB MU
TUAPOKCUAOB DIIEMEHTOB 3-TO NIEPUOJAA U AEMOHCTPALUS UX CBOMCTB.

Tema 2. Ctpoenne BemecTBa. JlucnepcHblie CHCTEMBI U pacTBOpbI (21 )
Xumuueckasi cBs3b. Exaunas mpupona xuMudeckoil cBsizu. [loHATHE O XMMHUYECKOW CBSI3U Kak
MPOILIeCCe B3aMMOJICHCTBHSI aTOMOB ¢ 00pa30BaHUEM MOJIEKYJ, HOHOB W paguKaioB. Buisl Xxumudeckon



CBSI3U. AMoOpdHBIE U KpHUCTALIMYECKHe BemecTBa. LoHHas XuMmMuyeckas CBA3b M HOHHBIC
KpucTaJmmueckue pemerky. CBOMCTBA BEIIECTB C MOHHOW KpHcTauInyeckou pemierkoil. KoBaneHTHast
XUMHUYeCKass CBs3b ~ MeToJ  BaJIGHTHBIX  CBsi3él B 0OOpa3oBaHMM  KOBAJICHTHOW  CBSI3H.
ONEeKTPOOTPULIATENBHOCTh M PA3HOBUIHOCTH KOBAJIEHTHOM CBSI3M IO 3TOMY IIPU3HAKY: MOJSpHAs U
HenoJisspHas. Crioco0 MmepeKpbIBaHUS AIEKTPOHHBIX OpOUTANICHN KIAaCCH(PHUKAIUS XUMHUYECKOHN CBSI3U TIO
TOMY NPHU3HAKY: G- U T-CB3U.KpaTHOCTh KOBaJEGHTHBIX CBs3ed M HX KiIaccU(UKAIUSA IO 3TOMY
MPU3HAKYy: OJMHapHas, ABOMHAs W T.1.CBOMCTBA KOBAJCHTHOW XMMHYECKOH CBSI3U: HACHIIIAEMOCTb,
HaIPaBJIEHHOCTb, AUMOJIbHBIA MOMEHT. [lodspHOCTH CBSI3UM U NOJIAPHOCTh MoJieKyd. Kpucrammudeckoe
CTPOEHHE BEILECTB C 3TUM THUIIOM CBS3H, UX (PU3NUECKHUE CBONCTBA.

Merannuueckas XuMudeckass CBA3b. (DuU3MUYECKHME CBOMCTBA METAJJIOB KakK  (YHKLHS
METAJUIMYECKOM CBSI3M U METAJUIMYECKOU PEIIETKHU.

BonoponHas cBsi3b M MexaHU3M €€ 00pa3oBaHUsA.MEXMOJEKYISIpHbIE W BHYTPUMOJIEKYJISIPHBIE
BOJIOpPOJIHBIE CBsA3U.DPU3MUECKHUE CBOMCTBA BEIIECTB C BOJOPOJHOHN CBs3bl0. buosornyeckas poiib
BOJIOPOJIHOM CBSI3U B OPTaHU3ALIUU CTPYKTYP OMOMOJIMMEPOB.

BannepBaanbcoBo B3aumojeiicTBue. EnuHas mpupojga XMMHYECKHX CBA3€H: MOHHAs CBS3b KakK
NIpEACIBbHBINA Cllydald KOBAJIEHTHOM IOJIIPHOM CBSI3W; MEPEXO0J OJHOTO BHJAA CBA3H B JIPYroM; pas3HbIC
BU/IBI CBSI3U B OJTHOM BELIECTBE U T. JI.

I'uOpunnzanust opburtaneil u reomerpuss MoJiekyld. Teopus TUOpUAM3ALMU M OTTAJIKUBAHUS
BAJICHTHBIX map. Tumnbel ruOpuau3anuu: sp3-ruOpuan3anus y ajakaHoB, BOJbl, aMMHakKa, aamasa; sp2-
rudbpuamM3anus y coelIWHEHUH Oopa, alIkeHOB, apeHoB, TUEHOB M rpaduTa; sp-rudpuauzanus y
coeMHeHUI OepusuIHsl, aIKUHOB U KapOuHa. ['eoMeTpurs MOJIeKyll Ha3BaHHBIX BEILIECTB.

Teopus cTtpoeHust xummdeckux coequHeHuii A.M. byrtneposa. IIpeanoceuiku co3nanusi TEOpUH
CTPOCHHS XUMHUYECKUX coeMHEeHUI: paboThl npeamectBeHHUKOB (JK.b. Iioma, ®@. Benep, I11.®. XKepap,
®.A. Kekyne), cwve3n ecrecrBoucnbitareneii B lllmeitepe. JlmunoctHeie kadecTBa A.M.
BytnepoBa.OCHOBHBIE TIOJIOKEHUS TEOPUM XHUMHUYECKOIO CTPOCHUS OPraHWYeCKUX COEIUHEHUH W
COBPEMEHHON TEOpUU CTpoeHUs. M3oMepuss B OpraHMYecKOM M HEOpPraHMYecKol Xumuu. BzammHoe
BJIMSIHME AaTOMOB B MOJIEKYJIaX OPTaHUYECKUX U HEOPTAaHMYECKUX BEILIECTB.

OcCHOBHbBIE HANpaBJICHUS PA3BUTHS TEOPUU CTPOEHUS OPraHMYECKUX COEIUMHEHUH (3aBUCHMOCTh
CBOWCTB BEILECTB HE TOJIBKO OT XWMHYECKOTO, HO W OT MX JJIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O
ctpoenusi). UHIyKIMOHHBIN 1 Me30MepHBINA 3 exThr. CTEpeoperyIsipHOCTb.

JlnanekTuyeckue OCHOBBI OOIIHOCTH JBYX BENYIIMX TEOpUH XUMHHU. JlMaTeKTHUYECKUE OCHOBBI
obmHuocty mnepuoanueckoro 3akoHa .M. MenneneeBa u Teopum ctpoeHus A.M. byriepoBa B
CTaHOBJIEHUH (paboOThl MpEIIeCTBEHHUKOB, HakKomieHne (HakToB, ydacTHE€ B CbE3/aX, PYCCKUil
MEHTAJIUTET), Mpe/ickazanuu (HoBbIE dNieMeHTHI -Ga, Se, Ge U HOBbIE BEIECTBA - U30MEPbl) U PA3BUTHUU
(Tpu GOPMYIUPOBKH).

[lonumepsl opranudeckue u Heopranumyeckue. Ilonmmmepsl. OCHOBHBIE TIOHATHS XUMUHU
BBICOKOMOJIEKYJIIDHBIX COCIUHEHUN: «MOHOMEp», «IIOJUMEP», «MAKPOMOJIEKYIa», «CTPYKTYypHOE
3BEHO», «CTEMEHb NOJUMEPHU3ALNN», «MOJEKylIsapHas wmacca». CrnocoObl MOJydYeHUs MOJIUMEPOB:
peakiuuu ToJMMEepH3aluil M ToJuKoHJeHcanuu. CTpoeHHe MOJIMMEpPOB: TeoMeTpuueckas Qopma
MaKpOMOJIEKYJ, KPUCTANIUYHOCT, U aMOP(HOCTb, CTEpeoperyisipHoCcThb. [lonuMepsl opraHudeckue u
Heoprannueckue. Kayuyku. [lnactmaccel. Bonokna. buononumepsl: Oelku ¥ HYKIEUHOBBIE KHC-JIOTHI.
Heoprannueckue monuMepbl aTOMHOTO  CTPOEHUS  (UIOTPOMHBIE  MOAM(PHUKAIMU  Yriepoja,
KPUCTAIJIMYECKUI KPEeMHHI, CeleH U TeJUlyp LIETOYEUHOTO CTPOEHUS, JAUOKCHUJ KpPEeMHHUS U JIp.) H
MOJIEKYJISIPHOTO CTpOeHUs (cepa MmiaacTudeckas u Jip.).

[Tonsite «aucrepcHast cucreMa». UucTele BemlecTBa M cMecd. Kiaccuduxarus XUMHYECKUX
BenlecTB no yncrore. CoctaB cMeceil. PactBopsl. PacTBopumocTs BemecTs. Knaccugukariyst pactBopoB B
3aBHUCUMOCTH OT COCTOSIHMS PAacTBOPEHHOIO BellecTBA(MOJIEKYISIPHBIE, MOJIEKYJISIPHO-HOHHHBIE,
MOHHBIE). THUIBI PAaCTBOPOB MO COJEPKAHUIO PACTBOPEHHOTO BellecTBa. KoHIeHTpalus pacTBOPOB.

[lonstne o gucnepcHeIX cucremax. JlucmepcuonHast cpena M jgucnepcHass (asza. Tumbl
JUCIIEPCHBIX CUCTEM M UX 3HAYEHHE B MPUPOJE U KU3HHU 4elOBeKa. J(McIepcHbIE CHUCTEMBI C KUAKOU
Cpemoii: B3BEeCH, KOJUIOMJHBIE CHUCTEMBbl, HMX Kiaccupukanus. 3omu u rend. Dddexr Tunmans.
Koarynsuus. Cunepesuc B remusx.

Pacuernnle 3agaum. 1. Pacuersl mo xumuueckuM ¢opmynam 2. Pacuersl, CBsi3aHHBIE C
MOHATUSAMH «MaccoBas J0Js» U «0ObeMHas JOJs» KOMIIOHEHTOB cMecH. 3. BoblumcieHune MospHOM
KOHLIEHTPALIUU PACTBOPOB.



JdemMoHcTpanuu. Mojaenu KpUCTAIMYECKUX PELIETOK BEIIECTB C Pa3IMYHBIM THUIIOM CBS3EH.
Mogenu MoJieKya pPa3IMYHON TeoMeTpuH. MoJenu KpUCTAJUIMYECKHX pPELIeTOK aiMma3a U Tpadwura.
Mopnenu MOJEKya N30MEpPOB CTPYKTYPHOM M IPOCTPAHCTBEHHON mM3omepuu. Mojenn KpUCTalIm4ecKuX
pELIETOK METAJIJIOB.

Komnexkuust ninactmace u BosiokoH. OOpasipl HEOPraHUUECKUX MOJUMMEPOB: CEPhI MIIACTUUYECKOM,
docdopa kpacHoro, kBapna u ap. Monemu monekyn OenkoB u JJHK. OOpasmpl pa3iuyHBIX CHCTEM C
xuakoit cpenoit. Koarymsimust. Cunepesuc. Dddexr Tungans.

JladbopaTopHble onbIThl. 1. 3HAKOMCTBO C KOJUICKIMEW TMHUIIEBBIX, MEIUIMHCKUX U
Ouosornyeckux rejei u 3oueit. 2. [lonydenue kowionaHoro pacreopa ximopuaa sxenesa(lll)

Tema 3. Xumunueckue peakuuu (26 1)

Knaccugukanuss XuMUYeCKUX peakInii B OPraHUYECKOi M HeopraHudecko xumuu. [loHsTHE O
XUMUYECKON peakIuu; €€ OTIWYhe OT sAepHOW peakuuu. Peaknuu, wuaymme 0€3 HW3MEHEHHS
KayeCTBEHHOI'0 COCTaBa BEILECTB: aJUIOTPONU3aLMsl, U30MepU3aLus U noaumepusanus. Peakum, naymmue
C M3MEHEHMEM COCTaBa BEUIECTB: 0 YHUCIY U COCTaBy pEarupyrolux U 0Opa3yroIIMXCS BELIECTB
(pa3noXxeHus, COCIUHECHMsSI, 3aMEIICHHs, OOMEHa); MO0 W3MEHEHHUIO CTENEeHEW OKHCIICHHUS JJIEMEHTOB
(OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU M HE OKUCIMTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUHU); T10
TerioBoMy 3 ¢eKkTy (3K30-U 3HIO0TEpMHUUECKHE); N0 (a3e (rOMO- M IeTepOTreHHBIE); MO HalpaBICHUIO
(oOpatuMbile W HeoOpaTMMbIE); 1O  HUCIOJB30BAHUIO  Karajau3zaropa (KaTadIUTHYECKHE U
HEKaTaJIUTUYECKUE); N0 MEXaHU3My (paJuKalbHblE U HMOHHBIE); MO BUAY SHEPIHM, WHUIMHUPYIOLIEH
peaknuio (HoToOXUMHYECKUE, paJMAIIMOHHBIC, DJICKTPOXUMUUYECKHE, TepMoxumudeckne). OcoOeHHOCTH
KJIacCU(UKAMU peaKlUil B OpraHMYEcKON XuUMHUHU. BeposTHOCTh MPOTEKaHUS XUMUYECKUX PEAKIUH.
3aKOH COXpaHEHMs SHEPrHHM. BHYTPEHHsISI SHEpPrus W 3K30- M SHAOTEPMUYECKHE pEaKIuu. TenaoBou
sbdekt xumuyeckux peakuuid. Tepmoxumuueckue ypaBHeHHs. Temnora oOpaszoBanus. [lonstue 06
sutanenuu. 3akoH [.M. T'ecca m crmenctBust u3 Hero. DHTponwms. DHeprusi ['md6ca. Bo3mMokHOCTH
MPOTEKAHUS PEaKIMil B 3aBUCUMOCTU OT U3MEHEHUS SHEPTUH U SHTPOIIHH.

Ckopocth xuMHYecKux peaknui. [lpeanmer xumuyecko kuHeTuku. [loHsTHE O CKOpOCTH

peakuuu. CKOpOCTh TOMO- U TE€TEPOTCHHOM PEaKIMU. DHEPrusl aKTUBAIMU. DJIEMEHTAPHBIE U CIIOKHBIC
peakuuu. PakTopsl, BIMSAIONME HA CKOPOCTh XUMHYECKOM PEeakUUu: NPUpOJa Pearnupyromx BEUIECTB;
temneparypa (3akoH Bant-I'odda); xonmeHntparuss (OCHOBHOW 3aKOH XWMHUYECKOW KHWHETHKH);
KaTanu3atopbl. KaTanus: roMo- M reTeporeHHbIN; MEXaHU3M JIEUCTBUS KaTaiau3aTopoB. DPepMeHThl. Mx
CpPaBHEHHE C HEOPraHWYECKMMHM Karaiu3aTtopamMu. @OepMEHTaTHBHBIM KaTalu3, €ro MEXaHHU3M.
Nuruburopsl ¥  KaTaJIUTUYECKHE SAJbl. 3aBUCUMOCTh CKOPOCTH peakuuil OT IOBEPXHOCTHU
CONIPUKOCHOBEHUS PEArupyrolnX BEIIECTB.
OOpaTUMOCTh XUMHUYECKUX peakiuil. XuMmuyeckoe paBHoBecHe. [IoHSATHE O XUMHYECKOM PaBHOBECHUHU.
PaBHOBecHbIE KOHLIEHTpauuu. JIMHaMMYHOCTP XMMHUYECKOTO paBHOBecus. KoHCTaHTa paBHOBECHS.
Cwmemienne paBHOBecus. DakTopsl, BIUSIONIME HA CMEIICHUE PAaBHOBECHS: KOHLEHTpALUs, JAaBICHUE U
temneparypa. [Ipunuun Jle-llarense.

DNEKTpONUTHYECKass JUCCOLMAIMSA. OJEKTPOJUThl W HEAIEKTPOJUTHL. DIIEKTPOIUTHYECKAs
qucconanusa. MexaHu3M JUCCOLMAlMM BELIECTB C Pa3jIMYHBIM THUIIOM XUMHUYECKOW cBsizu. CBoiicTBa
noHoB. Katnonsl u aHuoHbl. KuUCIOTHI, COJIM, OCHOBAaHUS B CBETE 3JEKTPOJUTHUUECKOW IHUCCOLMALUU.
CreneHb 3IEKTPOJIMTHUYECKOM JUCCOLMALMU, €€ 3aBUCUMOCTb OT HPHUPOABI 3JIEKTPOJUTAa U €ro
koHleHTpauuud. Koncranta pauccounaumu. CryneHyaTtas AuccolManusi 3JEKTpoJMTOB. Peakmuw,
MIPOTEKAIOIINE B paCTBOPaX MEKTPoJauTOB. [IponsBeneHue pacTBOpUMOCTH.

Bonoponnsni mnokasarens. [uccoumanms Boapl. KoHcranTa aucconunanmu Boasl. MoHHOe
npousBeaeHue Boabl. Bonopoansiii nokasarens pH. Cpenpl BOJHBIX pacCTBOPOB 3JIEKTPOJIUTOB. 3HAUEHUE
BOJIOPO/IHOTO MOKa3aTeNs sl XMMUYECKHX M OHMOJIOTMYECKHX MPOLIECCOB.

I'maponus. Tlonstue «ruaponusy». I'maponu3 kak oOMEeHHBIN mpouecc. ['mapoau3 opraHMyecKux
coequHeHuil (yriaeBoJsioB, OenkoB, AT®) — kak XuMHUeckas OCHOBa OOMEHa BEIIECTB M Kak OCHOBA
SHEPreTUYEeCKOT0 0OMEHa B )KUBBIX OpraHu3Max. ['uapoan3 opraHmuecKuX BEIIeCTB B IPOMBIIIJIEHHOCTH.
I'mpponus Heopranmdeckux BemecTB. [uaponmus conei - Tpu ciydas. CryneHYaTslii THIAPOJIN3.
HeoOpatumslit ruaponus. [IpakTruueckoe mpuMeHeHne THAPOIIU3a.

Pacuernbie 3agaun. 1. PacueTsl o TEpMOXMMHUYECKUM ypaBHEHUSAM. 2. BpluncieHue TenjaoBoro
spdexTa peakuuu MO TEIoTaM OOpa30BaHUS PEarupyrollux BEIIeCTB U MPOJYKTOB peakiuu. 3.
Omnpenenenne pH pactBopa 3a1aHHON MOJISIpHOM KOHLEeHTpauuu. 4. PacueT cpeaHell CKOPOCTH peakiuu
[0 KOHLEHTpAaLMsSM pearupyromux BemiecTB. 5. DBbluMcineHuss ¢ HCHOJIB30BaHUEM  IOHATHUSA



«TEeMIIEPATYPHBIH KOIPPHUIIMEHT CKOPOCTH peakimumny». 6. Haxok/1eHue KOHCTaHTHI paBHOBECHUS PEaKIIMU
110 PABHOBECHBIM KOHIIEHTPAIUSAM U ONPEICICHUE UCXOAHBIX KOHIIEHTPAIMI BEIIECTB.

JemMoHcTpamun. AJOTpoIHEIE IpeBpamieHus cepbl u Gochopa. Monenu H-OyraHa U n3o0yraHa.
[Tonyuenue kucnopoaa U3 nepokcua BOJOPOaa U BOJABL; AeruapaTanus 3taHoa. llenouka npespamieHuit
P — P205 — H3PO4; cBolicTBa CONSIHOH W YKCYCHOW KHCIIOT, PEaKIMH, HIyIMe C 00pa3oBaHUEM
ocaJika, rasa ¥ BOJbl; CBOWCTBAa METAJUIOB; OKHUCJIEHHME QJbJIerH/ia B KHUCIOTY M CIHMPTa B alIbJCTUI.
Peakiuu ropenusi; peakuuu SHAOTEPMUUYECKHUE HA MPUMEPE PEaKlMu Pa3jioKeHHs (3TaHOJa, KAIMUHOU
CEJINTPBl, M3BECTHSAKA WJIM MeJa) M OK30TEPMHMUYECKHE Ha MpUMEpEe pPeaKkluil coelnHEeHUs
(oGecuBeurBaHne OPOMHOM BOJIBI M pAaCTBOpA NEpMaHraHaTa KaJlusl STHJICHOM, TallleHHue U3BECTH U Jp.).
B3auMmopeiicTBue 1MHKA ¢ pacTBOpAMH COJISTHOM M CEPHOM KHUCJIOT MPH Pa3HBIX TEeMIleparypax, MpH
Pa3HbIX KOHLEHTPALMSX COJITHOM KHUCIIOTHI; Pa3lokKEHUE MEPOKCHAA BOJOpOJa € MOMOUIbIO OKCUAA
mapranna (IV), karanm a3el cbIporo msca W ChIporo kaprodeins. B3aumoseiicTBue MUHKA ¢ Pa3IMIHOM
[IOBEPXHOCThIO (MOPOLIKA, MBUIM, IpaHyld) C KHUCIOTOW. Mopens «kumsuiero cios». CMenieHue
paBHoBecusi B cucreme Fe3+ + 3CNS- < Fe(CNS)3; oMbuieHHEe XHUpPOB, PEAKIMH 3TEPUPHUKALUU.
3aBUCUMOCTh CTENEHHU DIIEKTPOJUTHYECKON JUCCOLMALMKM YKCYCHOM KHCIOTBI OT pa30aBiieHUS.
Cpasnenue cpoiictB 0,1 H pacTBopoB cepHOll U CEPHHCTON KHUCIIOT; MypaBbUHOM M YKCYCHOM KHCIOT;
TUAPOKCHUJIOB JIUTHUS, HATPUS W Kaus. MHAMKATOPHI U M3MEHEHHE MX OKPACKH B Pa3IUYHBIX Cpelax.
CepHoOKHCIBIN U epMEHTATUBHBIN THAPOJIN3 yriaeBo0B. ['uaponn3 kapOoHATOB, Cylh(})aTOB, CHIIMKATOB
IIEJIOYHBIX METAJUIOB; HUTPaTOB ImHKa win cBuHIA (I1). I'maponus kapOouaa KanbIusl.

JlabopaTopHble onbIThl. 3. [lonydyeHne Kuciaopoaa paszioKeHHEeM MEepOKCUAa BOAOPoaa U (M)
nepmanraHata kanus. 4. Peaknuu, naynme ¢ o0pa3oBaHHeM 0Cajka, ra3a U BOJAbBI JJIi OpraHUYECKUX U
HEOopraHuyeckux KuciotT. 5. Mcnonp3zoBanue uHAMKATOpHOW Oymaru s ompeneneHus pH citoHsl,
KEIYyJOYHOIO COKa M JPYruX COKOB OpraHmsma uyenoBeka. 6. PasHble ciiydam rujaposmsa COJIEH.
UccnenoBanue cpenbl pacTBOPOB € IOMOIIBI0 HHANKATOPHOUM Oymarm.

Tema 4. BemecTBa 1 ux cBoiicTBa (35 4)

Knaccudukanus Heopranndyeckux Bemiects. [IpocTeie u cinoxHbie BemecTBa. biaroponneie rassl.
Oxkcunpl, UX KiIaccupUKalus, Opyrue OWHApHBIE COCAUHEHHS (TajJoreHUIbl, Cyab(umbl, KapOuIbl).
I'unpoxcunpl (OCHOBaHMS, KHCIOPOACOIEpKAIINE KUCIOTHI, aM(poTepHble THAPOKCUIbI). KucioTel, ux
knaccudukanus. OcHoBaHusl, ux kinaccupukanus. Conu cpeiHue, KUCIble, OCHOBHBIE.

[TonsiTne o koMIUIEKCHOM coeauHeHud. KomiuiekcooOpas3oBaresb, JIMTaHAbl, BHYTPEHHSSI U
BHewHAsA cdepa. KoopanHanmoHHoe yucio komruiekcooOpasoBarens. Jluccoumanusi KOMIUIEKCHBIX
coenuHeHuil. [Ipumenenue, posb B IpUpoOeE.

Knaccudukanuss opraHM4eckux BeEIIECTB. YTJIEBOJOPOAbI M KIacCHU(pHUKAIuUs BEIIECTB B
3aBUCHUMOCTHU OT CTPOCHHS YTJIEpOJHOU Henu (anudaTuyeckue U MUKINYECKHUe) U OT KPaTHOCTH CBs3el
(npenenbHbIe U HenipeAenbHbIe). ['oMmonornyeckuii psaa. [IpousBoaHbIe yriIeBOIOPOAOB: ra-I0reHalKaHbl,
CHUpThl, (EHOJBI, aNbJeTUIbl M KETOHBI, KapOOHOBBIE KHUCIIOTHI, MPOCThIE M CIOXHBIE 3(QUPHI,
HUTPOCOEIMHEHHUSI, AMUHbI, aMUHOKHUCIIOTHI.

Meramisl. Ilonoxxenne MeramioB B nepuoanudeckoil cucreme J[.M. MenneneeBa u crpoeHue ux
atomoB. [IpocTble BemecTBa — MeETalIbl: CTPOCHUE KPUCTAJUIOB M METAJJIMYECKAs XUMHYECKasl CBS3b.
Amnotponus. O6mue usnueckre CBOWCTBA METAIIOB. Pl cTaHAAPTHBIX JIEKTPOTHBIX MOTEHIIUAIOB.
OOmue XuMUYecKHe CBOMCTBA METa/IOB (BOCCTAHOBUTENIBHBIE CBOICTBA): B3aMMOJCHCTBHE C
HeMeTalaMu (KUCIOPOIOM, TaJoreHaMu, Cepoii, a30TOM, BOJIOPOJIOM), C BOJIOH, KUCIOTaMU U COJISIMH B
pacTBopax, OpraHu4eCKUMH COCIUHEHUSIMH (CIUpPTaMH, rajloreHajiKaHaMH, (EHOJOM, KHCIOTaMH), CO
nienoyaMu. 3Hau€HHe METaJUIOB B IPUPOJIE U B KU3HU OPraHU3MOB.

Koppo3us  meramioB.  IloHsate  «koppo3ust ~ METaUIOB».  XUMHUYECKas  KOPPO3HUSL.
DnexTpoxuMuueckas Kopposus. CriocoObl 3alIUThl METAIJIOB OT KOPPO3HH.

OO61ue crnocoObl MoJydyeHus: MeTaioB. MeTasuibl B mpupojae. MeTalnyprus U €€ BUAbL: TUpo-,
TUAPO- U BJIEKTPOMETAILIYPTrUsi. DJIEKTPOJIM3 PACIUIaBOB M PACTBOPOB COEAUHEHUN METAIJIOB U €ro
MPAaKTUYECKOE 3HAUCHHUE.

[Tepexonubie metamibl. JKene3o. Menp, cepeOpo; UHK, PTYTh; XpOM, MapraHel (HaX0XJ/JICHUE B
MpUpPOJIe; TOJIyYUeHHE W NPUMEHEHUE MPOCTHIX BEIIECTB; CBOMCTBA MPOCTHIX BELIECTB; BaKHEWUIINE
COCTMHCHUS ).

Hewmeramnsl. [lonoxenne HemeramioB B nepuoanueckoit cucreme .M. Menneneesa, CTpoeHUE UX
aTOMOB. JJIEKTPOOTPULATENbHOCTb. VHepTHhIE Ta3bl. JIBONCTBEHHOE MOJIOKEHUE BOJAOpPOAA B
nepuoanydeckon cucreme. Hemeramisl — npocTsie BemiecTBa. Mx aroMHOE M MOJIEKYISIPHOE CTPOEHUE.



AmoTporuss M €€ NpUYMHBL. XHMHUYECKHE CBOMCTBA HEMETAUIOB. OKUCIMTENBHBIE CBOMCTBA:
B3aUMOJICIICTBUE C MeETaJllaMM, BOJOPOJOM, MEHEE AJIEKTPOOTPULATEIbHBIMU  HEMETAIIIAMH,
HEKOTOPBIMM CJIOKHBIMM BeEILlECTBaMHU. BocCTaHOBUTENIbHBIE CBOWCTBA HEMETAIJIOB B PEAKLUHUAX CO
(bTOPOM, KHUCIOPOJIOM, CIOKHBIMH BELIECTBAMU-OKUCIUTEISAMH (a30THOW M CEPHOM KHCIOTAaMH U Jp.).
Bonoponnbie coeaunenust HemerawioB. llomydeHune Mx CUHTE30M M KOCBEHHO. CTpOoe€HHE MOJEKYl U
KPUCTAJIJIOB 3TUX coequHeHuil. ®dusnueckue cBoiictBa. OTHolIeHHE K Boje. M3MeHeHue KHUCIOTHO-
OCHOBHBIX CBOICTB B IEpUOJIaX U IPYIIAX.

HeconeoOpa3yromiye u coneodpa3yromune OKCUIbI.

Kucnoposanbie kucnotel. MI3MeHeHHE KUCIOTHBIX CBOMCTB BBICIIMX OKCHJIOB U TMAPOKCUI0B HEMETAIIIOB
B [IEpHOJIaX U TpyImax. 3aBUCUMOCTb CBOMCTB KUCIIOT OT CTEIIEHN OKUCIJIEHUS HEMeTalla.

Kucnorsl opranmdeckue u Heopranudeckue. KuciaoTel B cBeT€ MNPOTOJIUTUYECKOW TEOPHUH.
ConpsikeHHbIE KUCIOTHO-OCHOBHBIE Mapbl. Kitaccugukanus opraHndeckKux U HEOPraHWYECKUX KHUCIOT.
OO0uue cBoiicTBa KUCJIOT: B3aUMOJICHCTBUE OPraHMYECKUX U HEOPraHWYECKUX KUCIOT C MEeTajslaMH, C
OCHOBHBIMH OKCUAAMH, C aM(POTEPHBIMH OKCUAAMHU M THAPOKCHAAMH, C COJISIMU, 00pa30BaHUE CIIOKHBIX
3¢upoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. OCOOEHHOCTH CBOMCTB
YKCYCHOM M MypaBbUHOU KHUCJIOT.

OcHoBaHMsI OpraHnyeckue M Heopranmdeckue. OCHOBaHHS B CBETE€ MPOTOJIUTUYECKON TEOPHH.
Knaccudukaius opraHnueckux ¥ HEOPraHUYECKUX OCHOBAHMN. XUMHUYECKHE CBOWCTBA WIEIOYEH U
HEpAacTBOPUMBIX OcHOBaHUU. CBolicTBa OECKHMCIOpPOJHBIX OCHOBAHMN: aMMHaka U aMHMHOB. B3aumuoe
BIIUSIHUE aTOMOB B MOJIEKYJI€ aHUJIMHA.

AmboTepHble OpraHM4ecKle U HEOpPraHU4eCKHe coenHeHusl. AM(OTEpHbIE COEIMHEHNUS B CBETE
MPOTOJIUTUYECKOW Teopuu. AMQPOTEPHOCTh OKCHAOB H THAPOKCHJIOB HEKOTOPBIX METaJIOB:
B3aUMOJICHICTBHE C KUCIOTaMHd U 1meidoyamu. [loHsATHE O  KOMIUJIEKCHBIX  COEIUHEHMSIX.
KommnekcoobpazoBarenb, JUTaH[bl, KOOPIAUHAIIMOHHOE YHUCIIO, BHYTPEHHAS cdepa, BHEHIHsS cdepa.
AMGbOTEpHOCT, aMUHOKHUCIIOT: B3aUMOJIEHCTBHE aMHUHOKHCIOT CO IIeJI0YaMH, KHUCIOTaMH, CIHUPTAMH,
Ipyr ¢ npyrom (oOpa3zoBaHUE MOJIUMNENTHAOB), 00pa3oBaHKe BHYTPEHHEHN coyii (OMTIOJIIPHOTO HOHA).

['eHeTn4eckas CBSI3b MEK/y KJIIaCCAMHM OPraHUYECKUX U HEOpraHM4eCcKux coequHeHui. [lonstue o
TE€HETUYECKOM CBSA3M M F'€HETUYECKUX PAIaX B HEOPraHWYECKOW M OpraHM4eckoil xumuu. ['eHeTnueckue
psanel MeTayuia (Ha TpuUMepe KalblMsl M JKele3a), HeMmeTalia (Ha TpUMepe Ccepbl U KPEMHUSA),
MEepPEeXOIHOTO dJeMeHTa (Ha mpuMepe IMHKa). ['eHeTMueckwe psiabl U TeHETHYecKas CBs3b B
OpraHMYecKOM XMMHH (JJIs1 COeIMHEHUH, CoJepKalluX [Ba aroma yriepojaa B Moiiekyne). EgunctBo
MHpa BELIECTB.

Pacuernble 3amaun. 1. Beiuncienue maccbl win o0beMa IPOyKTOB peakliy [0 U3BECTHOM Macce
Wi 00bEMYy HCXOJHOTO BEIIECTBA, COJAEpXKALIero mpuMmecu. 2. BpluucieHne macchbl HCXOJHOTO
BEILIECTBA, €CJIM W3BECTEH MPAKTUYECKUI BBIXOJ U MAcCOBas J0JS €ro OT TEOPETUYECKH BO3MOXKHOIO. 3.
Bbluncienuss o XMMUYECKMM YpPaBHEHMSIM PEAKLUH, €CIIM OJIHO M3 pearupyrollnX BEUIECTB JAHO B
n30biTKe. 4. OmnpeneneHue MOJEKYISIpHONH (OPMyIbl BElIeCTBa MO MAacCOBBIM JOJSIM 3JIEMEHTOB. 5.
Omnpenenenrne MOJEKYAIpHOH (QOpPMYNbI Tra3000pa3HOrO BEIIECTBA IO H3BECTHOM OTHOCHUTEIBHOMN
IUIOTHOCTH U MAacCOBBIM JOJISIM 3JeMEeHTOB. 6. HaxoxzaeHue moliekylnspHOW (OpMyIbl BellecTBa IO
Macce (00beMy) MpoayKToB cropanusi. 7. KoMOMHUpOBaHHBIE 3a/1a4H.

Hemoncrpanun. Komnekuus «Knaccudukanuss HeopraHMYECKMX BEHIECTB» U 00paslibl
npencraButeneid  kimaccoB. Kommekmus «Kinaccudukamuss opraHudyeckuxX BEIIECTB» U 00pasilbl
MpeAcTaBUTEeNe KiaccoB. MoJenn KpUCTAaNIMYECKUX PEIIeTOK MeTauioB. Kojulekiuss MeTamioB ¢
pasHbIMH (U3NYECKUMU CBOWCTBaMH. B3aummojeiicTBue: a) JUTHS, HATpWs, MarHUs H JKene3a C
KHCJIOPOAOM; 0) IIEJOYHBIX METAIJIOB C BOJIOW, CIIUPTaMu, (PeHOJIOM; B) IIMHKA C PACTBOPAMH COJISI-HOM U
CEpHOM KHUCIIOT; T') HATPHUS C CEpOi; 1) AIFOMUHUS C HOJIOM; €) JKeJle3a C pacCTBOPOM MEIHOTO KYHopoca;
) aJIIOMUHHS C pacTBOPOM enkoro Harpa. OKCHIbl U THIPOKCUABI XpOMa, X MOJY4YE€HHE U CBOWCTBA.
Ilepexox xpomara B Ouxpomar u obpartHo. Koppo3us MeTauioB B 3aBUCUMOCTH OT YCJIOBMH. 3amura
METaJUIOB OT KOPPO3HMU: 00paslbl «HEp)KaBeeK», 3allMTHBIX MOKpbITHH. Komnekuus pyn. DnexTpoius
pacTBOpoOB cojiei. MoJenn KpUCTaJUIMYECKHX PEelIeTOK Moja, anMasa, rpadura. Amtotponus docdopa,
cepsl, Kucinopoja. B3zaumoneiictBue: a) BoJopoJa ¢ KUCIOPOAOM; 0) CypbMBI C XJIOPOM; B) HATpHs C
MOJIOM; T) XJIOpa ¢ pacCTBOPOM OpOMHUIA KaJIHsl; 1) XJIOPHOH M CEpOBOIOPOIHON BOJIBI; €) 0OeclBeUBaHUE
OpOMHOI1 BOJIBI TUJIEHOM WK aneTuieHoM. [lomydyeHue u cBOKCTBa XJIOPOBOAOPOAA, COJITHOW KUCIOTHI
u amMuaka. CBOHCTBa COJSHOHM, pa30aBIeHHON CcepHOM M YKCYCHOM KucioT. B3aummopeiicTBue
KOHIICHTPUPOBAHHBIX CEPHOM, a30THOM KUCIOT M pa30aBICHHON a30THOW KUCIOTHI ¢ Meablo. Peakius



«cepeOpsTHOTO 3epKaliay il MypaBbUHOUM KHCIOTHI. B3ammoneicTBUE pacTBOpa THAPOKCHUAA HATPUS C
KHCIIOTHBIMU oKcunamu (okcuaom yriaepona (IV)), amborepHbiMu rupokcuaaMu (THIPOKCHIOM IIMHKA).
B3aumojeiictBue aMMuaka C  XJIOpOBOAOPOJOM U BOJOW. AHAJIOTUYHO JUIi  METHJIaMHHA.
B3aumMoelicTBe aMMHOKHCIIOT C KACIOTaMH | 1enouyaMu. OCyIlecTBICHUE TEPEX0JI0B:

Ca — CaO — Ca(OH)2; P — P205 — H3P0O4 — Ca3(P0O4)2; Cu — CuO — CuSO4 — Cu(OH)2 —
CuO — Cu; C2H50H — C2H4 — C2H4Br2.

JlaGopaTopubie onbIThbl. 7. O3HakOMJICHHE C oOpa3llaMy TMPEACTABHTENCH pa3HBIX KIIACCOB
HEOpPraHWYeCKUX BemiecTB. 8. O3HAKOMIICHHE ¢ OOpasllaMH MPEJCTABUTEICH Pa3HBIX KJIACCOB Opra-
HUYecKux BemecTB. 9. O3nakomiieHue ¢ kosuiekiued pyna. 10. CpaBHeHHE CBOWCTB KPEMHHUEBOM,
(docdopHOIi, CepHOH U XJIOPHOW KHUCIIOT; CEPHUCTON M CEPHOM KHCIIOT; a30TUCTOM U a30THOM Kuc-J0T. 11.
CBoiicTBa COJISIHOM, cepHO#l (pa30.) U ykcycHOM KucioT. 12. B3aumoneiicTBue ruapoKcHaa HATPUS C
comsimu, cyinbparom memu (II) m xmopumom ammonus. 13. Pasnmoxenue ruapoxcuma memu  (II).
[Tonydyenue ruapoKcUIia ATIOMUHUS U U3y4E€HUE €r0 aM(pOTEPHBIX CBOUCTB.

B pesynbpTaTe uzydeHus: TeMbl 00yJarorecs 0MKHBI 3HaTh: KIacCU(UKAIINIO HEOPraHMUECKUX 1

OPraHWYECKUX BEIECTB; XapaKTEPUCTUKY METAJUIOB 1o TosioxkeHuto B [1C, ¢puznueckne u XuMHUYECKHe
CBOMCTBA METAJJIOB, TIOHATHE «KOPPO3Us META/IOB», OOIMe CcrnocoObl TOJy4YeHHUs] METAJUIOB;
XapaKTEPUCTUKY HEMETAJUIOB U UX COCAMHEHUI 10 MojIoKeHno aroMoB B [1C, xapakTepuCcTUKy KHUCIIOT,
OCHOBaHHUH, aM(OTEPHBIX COCIUHEHHN OPraHMYECKUX U HEOPTraHUYECKHX; MOHSATHE O TeHETUYECKOU
CBSI3U Y TEHETHUECKHX PAZaX B HEOPTAaHMYECKON M OPTaHNYECKOM XUMUHU.
YMeThb: BEIYHCIATh MacCy WM 00beM MPOAYKTOB PEAKIIMU 110 U3BECTHON Macce Wi 00heMy HCXOTHOTO
BEIIIECTBA, COJIEPKAIIEr0 MPUMECH, BBIYUCIATH MAacCy MCXOJHOTO BEIIECTBA, €CIM W3BECTEH
MPAKTUYECKU BBIXOJ M MAacCOBasl JIOJISI €70 OT TEOPETUUYECKH BO3MOYKHOTO, MPOBOJIUTH BBIUYUCIICHUS TIO
XUMUYECKUM YPaBHEHHSIM PEaKIIHi, €M OJHO U3 PEarupyrolIuX BEIIeCTB JAHO B U30BITKE, OMPEICISITh
MOJIEKYJIIPHYIO (OPMYITY BEIIeCTBa MO MAaCCOBBIM JIOJISIM DJIEMEHTOB, OMNPEACIATh MOJICKYISIPHYIO
dhopmyy Ta3000pa3HOTO BEMIECTBA MO HM3BECTHOW OTHOCHTEIBHOW IUIOTHOCTH M MAaCCOBBIM JOJISIM
AJIEMEHTOB, HaXOJUTh MOJICKYSIpHYIO (OpMYiTy BellecTBa Mo macce (00beMy) MPOAYKTOB CrOpaHwus,
pemarh KOMOMHUPOBAHHBIE 33JaUH.

Tema 5. Xumudeckuii npaktukym (7 4)

1. Tlomydenne, cobupaHue W pacrlo3HABaHWE Ta30B W HM3yueHHWE HMX CBOHCTB. 2. CpaBHEHHE
CBOMCTB HEOPraHMYECKHX M OPraHUYECKUX COCAMHEHHU. 3. PelleHue sKCrepuMEHTadbHbIX 3a1ay 0
teme «['maponusy». 4. PenieHne skcrepuMEHTAIbHBIX 3a7a4 [0 HEOpraHMYecKod XuMuu. 5. Pemienue
SKCIEPUMEHTAJbHBIX 3aJauy [0 OpraHuyecko xumuu. 6. I'eHeTmueckas CBSI3b MEXIY KilaccaMmu
HEOPraHMYECKUX U OPraHWYecKUX BEIIeCTB. /. PellieHue sKcrepruMeHTaNbHBIX 3a/1a4 [0 PACcIO3HABAHUIO
IJ1aCTMACC U BOJIOKOH.

B pesynbTare u3ydeHus AaHHOW TeMbl 0Oydaroluecs TOJDKHBI YMETh: MPOBOAUTH XUMUYECKUI
HKCIIEPUMEHT Ha OCHOBE 3HAHUH MO KypCY XMMHH Cpe/IHEH IIKOJIbI ¢ COOMI0IeHHeM TPeOOBaHUN TEXHUKU
0€301acHOCTH.

Tema 6. XuMus B :xku3Hu o01mecTna (8 yacos).

XUMHUSA U TPOU3BOJACTBO. XHUMHS U CEIbCKOE XO3SIMCTBO. XUMHS U MPOOJIEMbI OKPYXKAroIIeH
cpenbl. XMMUS U TIOBCETHEBHAS )KU3Hb YeJIOBeKa.



TemaTn4eckoe IJIAHUPOBAaHUE

Ne i/m HaszBanue tembl KonunuectBo [IpakTnueckue KonTpoJsibabIe
4acoB paboThl paboThI
1. MeToapl TO3HAHUS B XUMUU 3
2. Crpoenue atoma 9 K/p Nel
3. XuMHYeckas CBs3b 21 [TpakTuueckas K/p Ne2
pabota Nel
4, XUMHYECKUE pEAKIIUH 26 [TpakTrueckas K/p Ne3
pabota No2
[IpakTnueckas
pabota Ne3
[IpakTnueckas
pabota Ne 4
5. BemectBa u ux cBoiicTa 17 [IpakTrueckas
pabota No5
[IpakTnueckas
pabota No6
6. Mertanisl 1 HeMeTalIbl 17 [IpakTrueckas K/p Ned
pabota No7
7. XuMus 1 00IIIECTBO 9 Wrorosas k/p

KPUTEPUM 1 HOPMbI OLIEHKH 3HAHUI OB YUAIOIIIUXCS

IO XUMHUH

1. OneHkKa yCTHOro oTBeTA.

OrMmeTka «5» :
- OTBET IOJIHBIMA U MIPaBUJIBHBIA HA OCHOBAHUU U3YYCHHBIX TCOPHUI;
MaTepual U3JI0KEH B OMIPEICIICHHO JIOTHYECKOM MMOCIIeIOBATEIbHOCTH, JIUTEPATYPHBIM SI3bIKOM;
OTBET CAMOCTOSATEILHBIH.

OtBeTr «4» ;

OTBET IOJIHBIA U MPABUJIBHBIM Ha CHOBAaHUU U3YYEHHBIX TEOPHii;
- Marepual U3J0XKEeH B OMPEICTICHHOMN JIOTUYECKOM MOCIeI0BATENFHOCTH, MPHU 3TOM JOMYILIEHBI IBE-TPH
HECYyIIECTBEHHbIE OMINOKH, UCTIPABICHHBIE 0 TPEOO BAHUIO YUUTEIS.

OrmeTka «3» .
- OTBET IMOJIHBIHN, HO TPU ATOM JOMYIIEHa CYIIIECTBEHHAs OINOKA UM OTBET HETIOJIHBIHN, HECBI3HBIN.

OrmeTka «2» .
- TP OTBETE OOHAPY>KEHO HETIOHUMAHUE YYaIIUMCSl OCHOBHOTO COAEP KaHMs yueOHOT0 MaTepuaia uiu
JIOTIYILIEHBI CYIIIECTBEHHBIE OMIMOKHU, KOTOPBIEC y4ya HIMICS He MOKET UCTIPABUTh TP HABOSIINX
BOIIPOCAaX yYUTENs, OTCYTCTBUE OTBETA.

2. OueHKa KCNePHUMEHTAIBLHBIX YMEHHIA.

- O1ieHKa CTABUTCSI HA OCHOBAHWH HAOIIOICHNUS 32 YUAIIUMUCS U MUCBMEHHOTO OTYeTa 32
paboty. OT™MeTKA «5»:
- paboTa BBIMOJHEHA MMOJHOCTHIO U IPABUIIBHO, CICIAHbI MPABUIIbHBIC HAOIIOICHHS U BBIBOJIBI;
- DKCHEPHMEHT OCYIIECTBJICH I10 [UIAHY C YYETOM TEXHHKH O€30MaCHOCTH M MPABHJI PabOTHI C
BEIL[ECTBAMU U 000pYIOBaHHEM;




- MPOSIBJIICHBI OPraHU3alMOHHO - TPYJIOBBIC YMEHUS, TIOIJICPKUBAIOTCS YUCTOTA pabovyero Mecra u
MOPSAOK (Ha CTOJIE, SKOHOMHO MCHOJIB3YIOTCS PEAKTUBBI).

OrMmerka «4» .

- paboTa BBIMIOJIHEHA IPABUIILHO, CACTaHbI IPABIILHBIC HAOIIOICHUS U BBIBOIBI, HO IIPH STOM
AKCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO WIIH JAOIYIIECHBI HECYIIECTBEHHBIC OIUOKY B paboTe ¢
BEIIIECTBAMHU M 000PYJIOBAHHEM.

OrMmeTka «3»:

- paboTa BBITIOJIHEHA TIPABUIILHO HE MEHEE YeM HAIOJIOBHHY HJIU JIOMYIICHA CYIISCTBEHHAS OIIUOKA B
XO0JI€ SKCIIEPUMEHTA B OOBSICHCHHH, B O(POPMIICHHUU pabOThI, B COOTIOACHUH MTPABWII TEXHUKH
0e30MmacHOCTH Ha paboTe ¢ BE MIECTBAMHU U 000PYIOBAHUEM, KOTOpas UCIPABIISETCS 10 TPEOOBAHHIO
YUHUTEIIA.

OrMmeTka «2»:

- JIOTyIIEHKI 1Be (M 00Jiee) CYIIECTBEHHBIC OINMOKH B XOJC: 3KCIIEPUMEHTA, B OOBICHECHUH, B
odopmiieHUH paboThI, B COONIOJICHUU MTPaBUJI TEXHUKH 0€3 OMAaCHOCTHU MPHU pabOTe C BEIIECTBAaMU U
000pyI0BaHUEM, KOTOPHIE YUAIIHICS HE MOXKET HCTIPABUTH AK€ M0 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBITIOJIHEHA, Y yJallerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.

3. OuneHka yMeHHii pelIaTh pacyeTHbIE 3aJa4H.

OTtmeTka «5»:

- B JIOTMYECKOM PACCYKJICHUHU U PEIICHUH HET OIIMOOK, 3ajada perieHa pairoHaIbHbIM CIIOCOO0M;

OtmeTka «4»:

- B JIOTHYECKOM PACCYXKJICHUU W PEIICHHS HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4a perieHa
HepaIrMoHAIBHBIM CIIOCOO0M, WJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OMHUOOK.

OtmeTka «3»:

- B JIOTHYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIIEHA CYIIIECTBEHHAs OITNOKA B
MaTeMaTHYEeCKUX pacyeTax.
OrMmeTka «2»:

- UMEETCsI CYIIECTBCHHBIC OMIMOKHU B JIOTHYECKOM PACCYKJICHUH M B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.
4. OneHKa MUCbMEHHbIX KOHTPOJIbHBIX PadoT.

OrMmeTka «5»:
OTBET TOJIHBIN ¥ MPAaBWJIbHBINA, BO3MOXHA HECYIIECTBECHHAs OIINOKA.

OrMmeTka «4»:
OTBET HEMOJIHBIN WM OMYIIECHO He 00Jjiee IBYX HECYIIECTBEHHBIX ONINOOK.

OrMmeTka «3»:
paboTa BHITIOJIHEHA HE MEHEE YeM HaIlOJIOBHUHY, JIOIYIIEHA OJTHA CYIIIECTBEH Has OMMUOKA U MPH ITOM
JIBE-TPH HECYITICCTBEHHBIC.

OtMmeTka «2»:

- paboTa BBINIOJIHEHA MEHbBIIIE YE€M HAMOJOBUHY MM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBITIOJTHEHA.

[Ipu orieHKe BHIMOTHEHUS MMCbMEHHOM KOHTPOJIBHOM paboThl HEOO XOAUMO YUUTHIBATH TPEOOBAHUS
eauHoTro opdorpadudeckoro pexuma.

5. OneHKa TeCTOBBIX padoT.

Tectbl, cocToAIINE U3 TSTH BOITPOCOB MOKHO MUCIOIB30BATh MOCIE U3YUSHUS KaKI0TO MaTepuaa
(ypoxka). Tect nz 10—15 BonmpocoB ucnonb3yercs A1 nepuoudeckoro kontposs. Tect uz 20—30
BOIPOCOB HEOOXOAUMO HCTIOIH30BATh JIJISI HTOTOBOTO KOHTPOJIS.

[Ipu orleHMBaHKUM UCTIONB3YETCS CIEAYIONIAs IIKaa: JUisl TECTa U3 MSATHU BOIIPOCOB
* HET OIIMOOK — OLIEHKA «5»;

* 0JIHA OIIHOKA - OLICHKA «4»;

* IB€ OIIMOKH — OIIEHKa «3»;

* TPU OIIMOKH — OIEHKA «2».

Jnst tecta u3 30 BOIpOCOB:

¢ 25—730 mpaBUITBHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIIEHKA «4»;

* 13—18 mpaBUIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIE 12 IpaBUIbHBIX OTBETOB — OLIEHKA «2».



6. Ouenka pedepara.

Pedepar oneHrBaeTCs N0 CIESIYIOMIAM KPUTCPHSIM:

* coOmoIeHNe TPeOOBaHUH K €ro 0(pOPMIICHHUIO;

* HCOOXOJMMOCTh U JOCTATOYHOCTH JUISl PACKPBITUSI TEMBI IPUBEACHHON B TEKCTE pedepara
uHbOpMaLnu;

* yMeHHE 00y4aroIerocsi CB000JHO M3JlaraTb OCHOBHBIC UJICH, OTPKEHHBIC B pedepare;

* CIIOCOOHOCTBH O0YYAIOIIETrOCs NOHSTh CYTh 331aBaeMbIX WICHAMH aTTECTAIIMOHHONW KOMHCCHUH BOTIPOCOB
U chopMyIIUpOBaTh TOYHBIC OTBETHI HA HUX.



KajenagapHo-temarudeckoe mianuposanue 11 kiaacce (3 yaca B HexeJ1o)

Ne Tema ypoka Koi1-Bo yacos Hdara
NpOBeIeHUsI
Paznen 1. MeToabl MO3HAHUS B XUMHH 34
1,2 | Hayunsle MeTOABI MO3HAHUS BEIIECTB M XUMHUECKUX SIBICHUN 2 01.09
05.09
3. Ponb skcriepumenTa v TEOpUU B XUMUU 1 07.09
Paznea 2. TeopeTrnueckue 0OCHOBBI XMMHH. 94
Tema 1. CTpoenue aTtoma
4 Ctpoenne atoma. ATOM — CJIOXKHAsI YaCTUIIA 1 08.09
5 CocTosiHHE AIIEKTPOHOB B aTOME. DJIEKTPOHHAs! KOH(GUrypalus aTOMOB XUMHUYECKUX JIEMEHTOB 1 12.09
6,7 | BameHTHBIE BO3MOKXHOCTH aTOMOB XUMHAUYECKHUX DIIEMEHTOB 2 14.09
15.09
8,9 |II3ulICXD JI.M.MenneneeBa u ctpoeHue aroma. [IpemochuIKi OTKPBITHS TTEPUOINYECKOTO 3aKOHA. 2 19.09
Otkpertue JI.M1.MenneneeBsim Ilepronnueckoro 3akona JI.11.Menneneena 21.09
10 [Tepuoandeckuii 3aKOH U CTPOCHHUE aTOMa 1 22.09
11 [ICXD u ctpoenue atoma. 3Hauenue [leproauveckoro 3akona u [leproandeckoi CHCTEMbl XUMHUYECKHX 1 26.09
anemenToB JI.M.Menaeneera
12 KontpoabHas pa6ora Nel no teme: «Ctpoenue atroma. [lepuogudeckuii 3aKon». 1 28.09
Tema 2. Xumnueckasi CBA3b 214
13 Crpoenue BellecTBa. XUMHUYECKas CBsI3b MIOHHAs XUMUYecKas CBSI3b 1 29.09
14, KoBanenrTHas xumnyeckas CBA3b 2 03.10
15 05.10
16 Merannnueckas CBs3b 1 06.10
17 Bonopoanas cBs3b 1 10.10
18 KauecTBeHHBIN 1 KOJIMYECTBEHHLII COCTAB BEIIECTBA 1 12.10
19 BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTpOeHUs. KpucTtamnnueckue peleTku 1 13.10
20 Amorponus 1 17.10




21 Enunas npupoaa XMMHUYECKUX CBSI3EN 1 19.10
22 ['uGpuan3anys aTOMHBIX OpOHUTATICH U TEOMETPHUS MOJICKYIT 1 20.10
23 Teopus crpoenust xumnueckux coequHennii A.M.byrieposa 2 24.10
24 26.10
25 [Tomumepst 2 27.10
26 Krnaccudukarus mommMepos 07.11
27 IIpakTuuyeckas padora Nel «Penenne 3KciepuMeHTAIBHBIX 32/1a4 M0 ONpPe/IeJIeHHIO MJIACTMACC U 1 09.11
BOJIOKOHY.
28 JlucnepcHbie CUCTEMBI 1 10.11
29 PactBopsb! 2 14.11
30 16.11
31 ArperaTHbI€ COCTOSIHHSI BEIIECTBA 1 17.11
32 O06o01IeHre 3HaHNUH TI0 TeMe: XUMHYeCKasl CBSI3b 1 21.11
33 | Konutpoasnas pagora Ne2 mo teme: «XHMHYECKasi CBSA3b 1 23.11
Tema 3. Xumnueckne peakiuuu 264
34 Knaccudukanuss XuMuaecknx peakiuii 1 24.11
35 Knaccudukanus XuMudeckuxX peakiuii mo TeraoBomy 3GhexTy 1 28.11
36 PacueTsl o TepMOXUMHUUECKHM ypaBHEHUSIM 1 30.11
37 Oco0eHHOCTH peaKIfii B OpraHMIeCKON XUMUH 2 01.12
38 05.12
39 CKOpOCTh XMMUYECKOHN peakuu 1 07.12
40 IMpakTyeckas padora Ne2 «CKopocTh XUMMHYECKOH peakmum» 1 08.12
41 KaranuzaTopsl u kaTanus 1 12.12
42 O6paTumocThb peakiuii. XMMUYECKOEe PAaBHOBECHE U CIIOCOOBI €r0 CMEILIeHUs 2 14.12
43 15.12
44 Peakinu noHHOrOo 0OMeHa B BOJHBIX PacTBOpax 1 19.12
45 [IpousBeneHne pacTBOPUMOCTH 1 21.12
46 ['maponn3 HeopraHMYeCKUX COeTMHEHUM 2 22.12
47 IIpakTnueckas padora Ne3 «I'mapoym3s» 26.12
48 ['maponu3 opraHuYecKux COeTMHEHUM 2 28.12
49 29.12




50 O6o6maromuii ypok no teme «HMonnsie peakuun. 'uapoian3 conein» 1 11.01
51 12.01
52 OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIINH 3 16.01
53 18.01
o4 DNEKTPOIN3 PACTBOPOB U PACIIABOB 2 19.01
55 23.01
56 O06o00muIeHre U cucTeMaTU3aIys 3HAaHUH 110 TeMe: « XMMHYECKHE PEaKIINm 1 25.01

26.01
o7 IIpakTnueckas padora Ne 4 «Ilosyuenue, cobupanue u pacro3HaBaHHe ra30B» 1 30.01
58 KountpoabHnas pa6ora Ne3 no teme: «XuMHUYeCKHE PeaKINID) 1 01.02
59 AHaJIM3 KOHTPOJIEHOM pabOTHI 1 02.02

Tema 4. BemecTBa 1 MX CBOMCTBA 17 u
60 Krnaccudukarus HeopraHmIeCKuX BEIECTB 1 06.02
61 Oxcupt 1 08.02
62 Kucnotsr 1 09.02
63 OcHoBaHus 1 13.02
64 Coyn 1 15.02
65 KadecTBeHHBIC peakiy Ha HEOPTAaHUYECKHE BEIIECTBA U HOHBI 2 16.02
66 20.02
67 Knaccudukarus opraHudeckux coemHEeHUN 2 22.02
68 27.02
69 IIpakTHyeckasi padora NeS5 «Perenune sKcnepuMeHTAIbHBIX 32/1a4 M0 OPraHUYECKOH XUMH I 1 29.02
70 Kuciiotel opraandeckie 1 HEOPraHM4IecKue 1 01.03
71 OcHOBaHUS OPraHUYECKHE M HEOPTAHNIECCKUE 1 05.03
72 AMdoTepHbIe OpraHUYeCKUe U HEOPraHUYSCKUE COCTMHCHUS 1 07.03
73 I'enetnyeckas cBs3b MEXKIY KJIacCaMU HEOPTraHUYECKUX U OPraHUYEeCKUX COSAUHEHUN 2 12.03
74 14.03
75 [IpoBepounas padota «I'eHeTHUECKasi CBA3b MEXK/Y KllaCCAMH HEOPTAHUYECKUX U OPraHUYECKUX 1 15.03
COCJIMHEHUI»
76 IIpakTuuyeckas padora Ne6 «I'eHeTHYecKasi CBSI3b MEXKAY KJIACCAMH HEOPraHU4YeCKHX M Opranuvyeckux |1 19.03
COeIMHEHUIN»
Tema S. Merayiibl 1 HeMeTAJLIIBI. 174

77 Mertaibl 1 21.03
78 Metaiibl. DIeKTpPOXUMHUYECKUHN Psii HAIPSDKEHUN METAJIOB 1 22.03




79 [Tonsitre 0 kKoppo3uu MeTaoB. COCOObI 3alIUTHI OT KOPPO3HH 2 04.04
80 05.04
81 OO6mue crocoObl MOTYYCHHS METAIIOB 2 09.04
82 11.04
83 Mertauiel moO60YHBIX noArpymnil. KoMmiekcHbIe coeTMHeHHS 1 12.04
84 IIpoBepounasi padora no reme «MeTaJuIbl MOOOYHBIX MOATPYIID) 1 16.04
85 Pemenne pacueTHsix 3a1a4 o teme «MeTasmibhy 1 18.04
86 KonTpoabHas padora Ned mo teme «MeTasibD» 1 19.04
87 AHanu3 KOHTPOJIBHOM paboThI 1 23.04
88 Hemeramner u ux cBolicTBa. biraropoabie ra3srl 2 25.04
89 26.04
90 OKcHibl ¥ BOJOPOJIHBIE COSTUHECHHSI HEMETAJIOB 1 02.05
91 OOm1ast XxapaKTepUCTHKA TAIOTEHOB 1 03.05
92 IIpakTnueckas padora Ne7 «PelieHue 3KCNepUMEHTAJBHBIX 32/124 110 HEOPraHUYECKOH XUMHUID) 1 07.05
93 Pemenue pacueTHbIxX 3a1a4 1o Teme «HemeTramsny 1 14.05
Tema 6. Xumusi u 00111eCTBO o4
94 XuMus ¥ 00IIIECTBO 1 16.05
95 HToroBasi KOHTpoJIbHasi padoTa 1 17.05
96 [ToBTOpEHME M3yUYEHHOTO MaTepuasa 1 21.05
97 [ToBTOpEHME N3yUYEHHOTO MaTepuasa 1 23.04
98 [ToBTOpEHME M3YUYEHHOTO MaTepuasa 1 24.05




JIncr koppekTHpoBKH padoyeii nporpamMmmbl mo xumuu 11a kiacca

Ha3Banue pa3iena, TeMbl JlaTa npoBeIeHuUsI MO IJIAHY IpuYHHBI KOPPEKTHUPOBKH JaTa npoBeaeHusi no pakry
Krnaccudukamus opraHuuecKux 23.02 I[Ipa3aHu4YHBIN JeHb 27.02
COCTMHEHUH
['eneTrueckas CBsI3b MEXKIY 08.03 Ipa3aHUYHBIA 1eHb 12.03

KJIacCaMU HEOPTraHUYECKUX U
OPraHN4YeCKUX COCTMHEHUHN

Oxcupl U BOAOPOJHBIE COETUHEHUS 30.04 IIpa3aHu4HbIi 1eHb 02.05
HEMETaJJIOB

Pemrenne pacdeTHBIX 3324 IO TeMe 09.05 Ipa3aHUYHBIA 1eHb 14.05
«HemeTayuibi»

Xumus u o0I11ecTBO 10.05 IIpa3aHu4HbBII 1eHb 16.05




COI'NTACOBAHO

[IpoTokon 3acenanus

[IMO yuunrenen ecTECTBEHHO-HAYYHOTO
LHKJIa

MBOY CII Ne8«Kiaccuueckas»
r.Boarononcka

OT «___ » 2023 1. Ne

pykoBoautens IIMO

H.A.3Bepena / /
I[MPUHATO

Pemenne negarornyeckoro coBeta
MBOY CIII Ne8

«Knaccuueckas» r.Boarogoncka
OT « » aprycta 2023 1. Ne

COI''TACOBAHO
3amecturenp aupekropa no Y BP

/

/

«

2023 romxa



	РАБОЧАЯ ПРОГРАММА
	по химии

