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IMosicHuTEILHASA 3aNIUCKA.
Xumus 10-11 kiaace

PaGouass mporpamMma y4eOHOrO Kypca IO XMMHH pa3padoTaHa HA OCHOBE NPUMEPHOW MPOTpPaMMEI
cpeanero (MOJHOTO) 00Iero o0pa3oBaHUs MO XUMHHU, (eepallbHOTO KOMIIOHEHTa TOCYIapCTBEHHOTO
oOpasoBaTenpHOrO cTanmapra, I[Iporpammbel «Kypc xumum it 8 — 11 kimaccoB 00meo0pa3oBaTeIbHBIX
yupexaenuin» ( aBt. O.C.I'abpuensa — M. JIpoda), yaedbroro mmmana MKOY MCOIII Nel

Kypc paccuutan Ha 2 yaca B Heaemto B 10-11 knaccax, 3a cTonb HEOOBIIOE, JKECTKO JIUMUTUPOBAHHOE
yuebHOe BpeMsl, OTBEICHHOE Ha N3y4yeHHE XUMHUH, HEOOXOIMMO BBIINOJIHUTb HEMPOCTHIE 33Ja4l: COXPAHUTh
IIEJIOCTHOCTh ¥ CUCTEMHOCTb Y4€OHOTO MPEIMETA; YUECTh, YTO KaKasi-TO YaCTh BBHITYCKHUKOB IIKOJIBI (ITYCTh
Jake HeOOJIbIlas) BCe-TaKK PEIIUT U3MEHUTDb JallbHElIee 00pa3oBaHue U UM MOTpedyeTcs 3HaHUE XUMUH.
Kypc detko pasznmenen Ha ABe yacTu: oprannueckyro xumuio (10 ximacc — 68 vacoB) u oOuryro xumuro (11
Kiacc — 68 gacoB). B 9 kiacce OCHOBHOH IIKOJIBI yyaliuecs MOJXYYHIM HEKOTOpPOE IpeJCTaBiIeHHE 00
opranudeckux coenauHeHusx. CopMHpOBaHHBIE TakuM OOpa3oM TEOPETHYECKHWE 3HAHHUS 3aTeM
pa3BUBAIOTCS Ha OoraroM (axkTOJIOIMYECKOM MaTepualleé IMpPH PACCMOTPEHUH KJIACCOB OPraHUYECKHX
COEIMHEHMH. DTOT MOIXO0/ MO3BOJISET IIy0Ke UX U3y4yaTh. Mes o Beayliei poau TEOPETUUECKUX 3HAHUN B
npolecce u3yueHus borareiero Mupa BeIecTB U peakuuil kypca «OpraHudeckas XMMHUs» CTaia OCHOBOM
KOHCTPYHMpPOBaHUS U Kypca «O01mast XuMusi».

TeopeTnueckyro OCHOBY Kypca OOLIEH XMMHU COCTABISIOT COBPEMEHHbIE MPEICTABICHHUS O CTPOCHUU
BEIIECTBA W XUMHUYECKOM mporecce. DaKTHUECKYI0 OCHOBY Kypca COCTaBIISIIOT OO0OOIIECHHBIE
IIPEJCTAaBICHUS O KJIacCax OPraHMYECKUX M HEOpPraHMYeCKUX COeMHEHUH U ux cBoicTBax. Ha 6a3e oOmux
MOHATUM, 3aKOHOB M TEOPUH XMMHMM y CTapLIECKIACCHUKOB (OPMHUPYETCS LIEIOCTHOE MPEACTABIEHUE O
XMMHUYECKON HayKe, O €€ BKJIa/le B €IMHYIO €CTECTBEHHO - HAyYHYIO0 KapTUHY MUPA.

Pabouas mporpamma 1o YHCIy YacoB, OTBEACHHBIX HAa H3YyUEHHE KaKIOH KOHKPETHOH TEMBI,
MPAKTUYECKH MTOJIHOCTBIO COOTBETCTBYET aBTOPCKOM MpOrpaMme, BMECTE C TEM B aBTOPCKYIO MPOrpaMMy
BHECEHBI HEKOTOPbIE M3MEHEHMS:

1. MckmroyeHsl HEKOTOpBIE JEMOHCTPAllMOHHBIE OIBITHI M3-32 OTCYTCTBHS BEILECTB U
nabopatopHble pabOThl M3-32 HEOCTaTKa BPEMEHHM Ha MUX BbINOJHEHUE. YacTh J1a00pPAaTOPHBIX OINBITOB
3aMEHEHbl JEMOHCTpAIMsIMU U3 — 332 HEI0CTaTKa 000PYAOBAaHUS U PEAKTHUBOB .

2. YBeIM4yeHO YHUCIIO 4acoB Ha TeMy «Teopusi XMMHUECKOro CTPOEHUS! OpPraHMYECKUX COECIUHEHHUI» 3a
CUET PE3EPBHOIO BPEMEHHU M COKpPAILIEHHS 4acOB Ha TeMY «bHOJIOTMYECKN aKTHBHBIE BEILECTBA», TaK Kak
3Ta TeMa COJIEP’KUT OCHOBOIOJIArarolye BOMPOCHI 7S JajbHEHIIero n3y4eHnus MaTepuara.

3. YBenuueHo 4ucio yacoB Ha TeMy « CTpoeHHe aTomMa» 3a CUET PE3EPBHOIO BPEMEHH
4. IlpakTudeckue padbOThI IEPEHECEHBI B COOTBETCTBYIOLINE Pa3/Ieiibl

O0mas xapakrepucTuKa y4e0HOro npeaMera XuMHuH.

[IporpamMMa 06a30BOro Kypca XUMHH OTPa)KaeT COBPEMEHHBbIE TEHACHLIMHM B IIKOJIHHOM XHMHUYECKOM
o0Opa30BaHNH, CBSI3aHHBIE C pe)OPMUPOBAHUEM CPEIHEN IIKOJIBI.

IIporpamma

ITO3BOJISIET COXPAHUTh JOCTATOYHO LETOCTHBIA U CUCTEMHBIN KypC XUMUH;

BKJIKOYACT MaTEPUAIl, CBA3aHHBIN C IIOBCEIHEBHOU KU3HBIO YEIIOBEKA;

MIOJIHOCTBIO COOTBETCTBYET CTaHJAPTy XUMUYECKOT0 00pa30BaHusl CpeHEN MIKOIbI 6a30BOr0 YPOBHSI.

[lepBas unes Kypca - TO BHYTPUIIPEIMETHAS MHTETPALUsl YUeOHOH TUCIMITIIMHBI « XUMHUS».

Bropas wmmes Kypca - MeXIpeIMETHas €CTECTBEHHOHAy4Has MHTErpanus, II03BOJIAIOMIAs Ha
XMUMUYECKON 0aze 00beIMHUTH 3HaHUS (U3UKH, OMOJOTHM, reorpaduu, SKOJOTMHU B €AMHOE MOHHMaHHE
€CTECTBEHHOI'0 MUpa, T.€. CGOPMUPOBATH ECTECTBEHHOHAYYHYIO KapTUHY MHpA.

Tperbs uued Kypca - MHTErpalys XUMUYECKUX 3HAHUN C TYMaHUTapHBIMU AUCLUIUIMHAMU: UCTOPHUEH,
JUTEPaTypOl, MUPOBOW XYHOKECTBEHHOW KyJIbTYpOH. TeOpeTH4eCKyr0 OCHOBY OpPraHWYECKONW XHWMHH



COCTaBJISIET TEOPUsI CTPOECHUS B €€ KJIACCUYECKOM IOHMMAHUM - 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
XUMHYECKOTO CTPOEHUS, T.€. OT PACIOJIOKEHHSI aTOMOB B MOJIEKYJIaX OPraHUYEeCKUX COSAMHEHUN COTJIACHO
BAJICHTHOCTH. B comeprkaHuu Kypca clesiaH akIeHT Ha MPAaKTUYECKYl0 3HaYMMOCTb Y4eOHOTO MarepHaia.
[ToaToMy wu3ydyeHHe TpeACTaBUTENEH KaXJOro Kilacca OPraHUYeCKWX COEAMHEHHWH HauWHaeTcs ¢
NPAaKTUYECKOH TIOCBUIKM - C HX TOJXyd4eHUs. XHMMHUYECKHE CBOMCTBAa paccMaTpUBAIOTCS Cyry0o
parMaTH4ecK - Ha MpeIMeT UX MPAKTUYECKOro NPHUMEHEHHsA. B OCHOBY KOHCTpYMpOBaHUS Kypca
II0JIOKEHA UJIed O NPHUPOJHBIX UCTOYHMKAX OPraHMYECKUX COEAMHEHUH M HUX B3aUMOIIPEBPAILEHUSX, T.€.
UJIeN TeHETHUECKOM CBSI3U MEXKY KlacCaMU OPraHMYeCKUX COCIUHEHHH.

e OOmme Hean U 321244 NpPeaAMeTa XUMUH

Wzyuenne xumuu Ha 0a30BOM YypOBHE cCpefHero (TMOJHOro) oOmiero oOpa3oBaHUS HANpPaBICHO Ha
JTOCTHKEHUE CIECAYIOIUX Leseii:

OCBOEHME CHCTEeMbl 3HAHUH O (QyHIaMEHTAJIbHBIX 3aKOHAX, TEOPUAX, (PaKTaX XUMHU, HEOOXOAUMBIX AJIS
IIOHMMAaHUs Hay4YHOU KapTHHBI MUPA;

OBJIaJilcHHEe YMEHHSIMH: XapaKTEpHU30BaTh BEIIECTBA, MaTEpPUAIbl M XUMHUYECKHE DPEaKIUM;
BBITIOJIHAT JIAOOPATOPHBIE SKCIIEPUMEHTHI; IPOBOJUTH PACUYETHI 10 XUMHUYECKUM (pOpMyIiaM H ypaBHEHHSIM;
OCYILIECTBIATh MOUCK XMMHUYECKOM HMH(pOpMalMM U OLEHMBATH €€ JOCTOBEPHOCTb, OPUEHTHPOBATHCS U
IIPUHUMATD PELICHUS B IPOOJIEMHBIX CUTYaIUX;

pa3BUTHe [103HABATEIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPUECKUX CHOCOOHOCTEH B
IIPOLIECCE U3YUYEHUS XMMUYECKOM HAYKU M €€ BKJaJla B TEXHUYECKUN MPOrpecc LUBWIN3ALMU; CIIOKHBIX U
IIPOTUBOPEUYUBBIX IIyTEH Pa3BUTHUS UJEH, TEOPUN U KOHLETILIMM COBPEMEHHON XUMUU;

BOCIIUTaHUEe YOEXKIEHHOCTM B TOM, 4YTO XHUMHUS — MOIIHBIH HMHCTPYMEHT BO3ACHCTBUS Ha
OKPY>KaIOILYIO CPENy, U YyBCTBA OTBETCTBEHHOCTH 3a IIPUMEHEHUE ITOYYEHHbBIX 3HAaHUM U YMEHU;

NpuMeHeHHe TMOJY4YeHHbIX 3HAHMH W yMeHHWil ans Oe3omacHOW pabOTHl C BEHIECTBAMH B
nabopaTopuu, OBITY M Ha MPOU3BOJCTBE; DELICHHUS MPAKTUYECKUX 3alad B IOBCEIHEBHOH >KU3HU;
MpEeNyNpEeXICHNUE SBICHUM, HAHOCALIMX BpEJ 370POBbIO0 UEIOBEKAa U OKPYXKAWOILIEH cpeie; MpOBEACHUS
HCCIIEI0BATEIbCKUX PA0OT; CO3HATENILHOTO BbIOOpa Npodeccuu, CBA3aHHON C XMMUEH.

I/I3yquI/Ie npeamMeTa «XuMusd» CHOCO6CTByeT pCHICHUIO CICAYIOUIUX 3aaaq:

Bocniuranne yOexIE€HHOCTM B MO3UTUBHOM pOJM XMMHUHM B JKU3HH COBPEMEHHOrO OOIIEcTBa,
HEOO0XOIMMOCTH XUMHUECKH TPAMOTHOTO OTHOIIEHHUSI K CBOEMY 3/IOPOBBIO U OKpYIKAIOIIeH cpesie
ITonroToBka K CcO3HaTeNbHOMY BbBIOOPY MNpodeccu B COOTBETCTBUU C JIMYHBIMH CHOCOOHOCTSIMH H
OTpeOHOCTAMU OOIIECTBA.

@®opMUPOBaHUIO YMEHMsI o0Opamarbcs € XMMHYECKMMH BEIIECTBAMHU, NPOCTEHIIMMHU  NpHOOpamH,
o0opynoBaHueM, coOMI0AaTh MpaBUia TEXHUKHU 0€30MacHOCTH, (GUKCUPOBATH PE3YJIbTAaThl ONBITOB, AENATh
000011eHus.

Mecto npeamera «Xumus» B yueOHOM (00pa3oBaTeIbHOM) ILIaHe.

XuMmHs B OCHOBHOH 1IKoJIe u3y4aercs B 8 u 9 kiaccax, nosxe B 10 u 11 knaccax. OOGmiee yncio
y4eOHBIX 4acoB 3a MepuoJ 0OOyuyeHHUs 3aBHCHUT OT y4eOHOTro IuiaHa oOpa30oBaTEeNbHOTO YUPEKIACHHUS.
ABTOpCKas Mporpamma, mpegHasHaueHHas Uil KaXJI0To M3 KJIaCCOB OCHOBHOM IIKOJbI, paCCUMTaHA
Ha 68/102 4 B kaxxa0M Kjacce. J[Jis KakI0To U3 KJIaCCOB CTapIIeH MIKOJbI pacCUYuTaHa Ha
34/68 u.(6a30BbIit ypoBeHb) U 102/136 4 (mpoUIBHBIN YPOBEHB)

B yue6nom mmane MKOY MCOIII Nel Ha nzydenue kypca xumun B 10 kitacce BbienieHO 68 yacos
2 gyaca B HEJEIIO.

[Iporpamma mnpemycmaTpuBaeT (GOPMHUPOBAHHUE Yy YyUYaNIUXCS OOIICYYeOHBIX YMEHHH U HaBBIKOB,
YHHUBEPCATBHBIX CIIOCOOOB IEATETHHOCTH M KIIFOUEBBIX KOMITETCHIIHIA:
yYMEHHE CAMOCTOSITEIHbHO 1 MOTUBUPOBAHHO OPTaHU30BHIBATH CBOIO IMO3HABATEIHHYIO JIESITEIbHOCTD;



MCTOJIb30BAHUE 3JIEMEHTOB IPUYMHHO — CJIEACTBEHHOT'O ¥ CTPYKTYPHO - (DYHKIIMOHAIBHOTO aHAIIN3a;
OTIpeJIeJIEHUE CYITHOCTHBIX XapaKTEPUCTHK U3y4aeMOoro 0ObeKTa;
yYMEHHUE pa3BEPHYTO 0OOCHOBBIBATH CY)KICHHS, JaBATh ONPEICIICHHS, TPOBOIUTH 10KA3aTEIbCTBA;
OLICHMBAHHE ¥ KOPPEKTUPOBKA CBOETO MOBECHUS B OKPYKAIOIIEM MHUDE.
TpeboBanust K ypOBHIO MOJATOTOBKH 00yYaroIIMXCsS BKIIOYAIOT B ce0s1 Kak TpeOOBaHUs, OCHOBAaHHBIE Ha

YCBOCHHUH U BOCIIPOU3BCACHUHN

yqe6H0r0 Marcepurajia, IOHUMAaHUHU CMbICIIa XUMHUYCCKUX MMOHATUH U ﬂBHeHI/If/’I, TaK U OCHOBaHHBIE Ha OoJiee
CJIOKHBIX BUJaX ACATCIIbHOCTH!
00BsICHEHHE (bPISI/I‘IeCKI/IX N XHUMHUYCCKUX SIBHGHI/IP'I, MNPUBCACHUC MPUMEPOB MPAKTHYCCKOI0 HCIOJIb30BAHUA
HN3Yy4aCMbIX XUMHUUYCCKHUX SIBIICHUI U 3aKOHOMepHOCTeﬁ.

Tpe6OBaHI/I$I HalpaBJICHBI Ha pCaiM3alui0 JACATCIbHOCTHOI'O, IIPAKTUKO-OPUCHTUPOBAHHOIO MU

JIMYHOCTHO-OPUCHTUPOBAHHOI'O IIOAXOI0B,

OBJIQJICHHE YYAIIUMHUCS CIIOCO0aMH MHTEIJIEKTYalbHOW U MPAKTUUYECKOM JAEeITeIbHOCTH, OBJIAaICHUE 3HAHUSIMU U
YMEHHSIMH, BOCTPeOOBaHHBIMU

B HOBCGI[HGBHOI\/JI KHU3HU, MO3BOJIAIOIIUMHU  OPUCHTUPOBATHECA B OKpPYKAOIICM MHPC, 3HAYMMbIMU JIA
COXpaHEHHS OKPYKAIOMIeH CPpeabl © COOCTBEHHOTO 3/I0POBBSL.

Conep:xanue Kypca

BBenenue.(1 1)

[Ipenmer oprannveckoid xumuu. OCOOEHHOCTH CTPOSHUS U CBOWCTB OPraHUYECKUX COCTUHEHHI. 3HaUeHHE
U POJIb OPraHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HAayK B JKM3HM oOuiecTBa. KpaTkuii ouepk ucropun
Pa3BUTHUSL OPTaHUYECKON XUMUH.

Tema 1. Teopusi cTpoeHUs1 OPraHuYecKux coexnnenuii 10

OCHOBHBIE TIOJIOXKEHUSI TEOPUU ctpoenuss A.M. bByrtnepoBa. Ilpenmnoceuiku co3gaHusi TEOpPHUH.
[IpencraBieHne o TCOpUHM THUIOB W pamukanoB. Paborer A. Kekyme. XumMudeckoe CTpOSHUE M CBOWCTBA
OpraHMYecKux BeiiecTB. M3omepus Ha mpuMepe OyTaHa U n300yTaHa.

DNeKTpOHHOE 00J1aK0 M OpOUTaIh, MX (GOPMBIL: S U P. DIEKTPOHHBIE U AIIEKTPOHHO-TpaguuecKue GOpMyIIbI
aToMa yriepoJa B HOPMAaJIbHOM U BO3OYKIEHHOM cOCTOAHUAX. KoBaleHTHas XUMHYECKas CBS3b, €€
MOJIAPHOCTh M KpaTHOCTb. BopoponHass cBa3b. CpaBHeHHE OOMEHHOTO U JOHOPHO-AKIIENITOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBA3H.

Banentnsle cocTossHUs aToMa yriiepoja. Buabl rubpuauszanuu: sp3-r1/16pnnmaum{ (Ha mpUMepe MOJIEKYJIb
METaHa), SpZ-FI/I6pI/II[I/I3aI_II/I}I (Ha mpuMepe MOJEKYIbl 3TUJICHA), SP-TUOpUAN3aus (Ha MPUMEPE MOJIEKYJIbI
arierusieHa). ['eoMeTpust MOJIEKYJl paCCMOTPEHHBIX BEIIECTB U XapaKTEPUCTHKA BUJIOB KOBAJIEHTHOW CBSI3U B
HUX.

Knaccugukaius opraHM4eckux COeIMHEHUN MO CTPOSHHIO YIIIEPOJHOIO CKeJeTa: alluKJInYecKue (alKaHbl,
QJIKEHBI, aJKWHBI, AIKATUEHBI), KapOOIMKINYEeCKHe, (IUKIOAIKAHBI M apeHbl) U TEeTEPOIUKINYECKHE
coeauHeHus. Kiaccudukanus opraHMYeCKMX COEAMHEHUH MO0 (YHKIMOHAJIBHBIM TpyIIaM: CIUPTHI,
(deHonbl, mpocTele AGUpPHI, aNbAETU]bl KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIE 3(QHUPHI. YTIEBOIBI.
A3zoTocoaepxKaliye COeqUHEHNS: HUITPOCOEANHEHNS, AaMUHBI, aMUHOKHUCIIOTBI.

Homenxnarypa tpusuansHas u MIOITAK. [IpuHuuns! oOpa3zoBaHusl Ha3BaHUN OPraHMYECKUX COEIUHEHHM
o MIOITAK.

Bunbl n3oMepun B OpraHMueCcKOd XMMHN: CTPYKTYpPHAs M IPOCTPAHCTBEHHAsA. Pa3HOBUHOCTH CTPYKTYpHOMH
M30MEpHUH: U30MEPHS «YTJIEPOJAHOTO CKEJIeTa», M30MEpHs IMOJIOKEHHs! (KpaTHOU CBSI3U U (YHKIMOHAIBHOM
IpyMIbl), MEKKIIaccoBasi H3oMepusi. Pa3HOBUAHOCTH NpOoCTpaHCTBEHHOM n3oMepuu. ['eomerpuueckas (muc-,
TpaHC-) H30MEpHUsl Ha NpPHUMEpPE AIKEHOB M LUKIOANKaHOB. OnTuueckas H30MEpUs Ha IpUMEpPE
AMUHOKHCIIOT.

Tema 2 Tunbsl XMMHUECKHUX PEaKLMH B OpraHM4eCKON XUMHUHU 3 yaca

Turbel XUMAYECKUX peakUuid B OpraHn4eckoil xumun. [IoHsATHE 0 peaknusax 3aMenieHus: TAIOT€HUPOBAHNE
QJIKaHOB M apeHOB, ILICJIIOYHOW THUAPOJIM3 TaJoreHaNkaHoB. [loHATHE O peakuusax NPUCOEAUHEHUS:
TUApaTanys, TUIPUPOBAHHWE, THUAPOTAJIOr€HUPOBAHUE, TAJIOICHUPOBAaHME. Peaknunm nomuMepuszanuv M
noJIMKoHAeHcauuu. [loHsATHE O peakuusxX OTIIENJIeHUs (JIMMUHUPOBAHUSA): NETHIPUPOBAHUE AJIKAHOB,



Jeruaparanus CIUPTOB, IETHAPOXJIOPUPOBAHUE HAa IIpUMEpEe TrajJoreHankaHoB. IloHsATME O KpekuHre
QJIKaHOB U ACTIONMMEpU3alus NOJUMepoB. Peaknnsa nsoMepusarum.

'omonuTHYEeCKHA U TeTePOTUTUECKII pa3pbIB KOBAJCHTHOW XUMUYECKOH CBSA3H; 00pa30BaHNE KOBAJICHTHOM
CBSI3U 10 JIOHOPHO-AKIIENTOPHOMY MexaHu3My. [loHsaTue o Hykneoduiie u anekrpoduie.

Tema 3. Yraesogopoabl. (16 1)

[Tonsatue 06 yrieBomoponax. IlpupogHble HCTOYHMKHM yriaeBoaopoaoB. HedTes u ee mpomsblnuieHHas
nepepaborka. OpakuMOHHAS MEPETOHKA, TEPMUYECKUNA U KaTaJIUTUYECKUN KpeKHHT. [IpuponHslii ras, ero
COCTaB U IPAaKTHUYECKOE UCIIONb30Banue. KaMeHHbIN yronb. KokcoBaHME KaMEHHOTO yTJIsl.

Ankanpl. ['omonmoruueckuii psag u obmas (opmyna amkaHoB. CTpoeHHE MOJIEKYJIbl METaHa U JPYTHX
asika”oB. M3omepus U HOMEHKIAaTypa ajkaHoB. PU3NYECKHE U XUMUYECKUE CBOMCTBA aJKAaHOB: pEaKLUU
3aMelleHus,

TOPEHHUE AJIKAHOB B PA3JIUYHBIX YCJIOBUAX, TEPMUYECKOE Pa3JI0KEHUE AJIKAHOB, M30MEPHU3aLUs AJKaHOB.
[Ipumenenne  ankaHoB.  MexaHM3M  peakUuMd  paJMKaJIbHOTO  3aMEUICHMs, €ro  CTaJuH.
IIpakTHyeckoe HUCHONb30BaHUE 3HAHMM O MexaHu3Me (CBOOOAHOPAJMKAIBHOM) PEAKUMU B IpaBHIIaX
TEXHUKHA O€30MacHOCTH B OBITY W Ha NPOM3BOACTBE. [IpombllUIEHHBIE CHOCOOBI TMOJIYYEHHS: KPEKHHT
aJIKaHOB, (PpaKI[MOHHAsI IEPErOHKa HEPTH.

Anxenbl. ['omonorunueckuii psg u obmas ¢opmyna ankeHoB. CTpoeHHE MOJIEKYJbl ATHICHA U JIPYTHUX
aJIkeHOB. V30Mepus ajKeHOB: CTPYKTYpHas M MpocTpaHcTBeHHas. HomeHkiaTypa u gusnueckue cBoicTBa
ankeHoB. [lomydyeHue ATUIIEHOBBIX YIJIEBOJOPOAOB U3 AJIKAHOB, TaJOre€HAJIKaHOB, CIHUPTOB. Peakuun
IpPUCOEIUHEHNsT (TMIPUPOBAaHUE, TUAPOTaJIOreHUPOBaHUE, TaJlOTeHUpPOBaHUE, TuiapaTauus). Peaxnuu
OKHCJICHUS U NOJMMEpU3aluy ankeHoB. [IpuMeHeHne ankeHoB Ha OCHOBE UX CBOMCTB

Pemnienne pacueTHBIX 3ajjau HAa YCTAHOBJICHME XMMUYECKOH (OpMyJibl BEIIECTBA IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB.

Ankusbl. ['omonoruueckuit psn ankunoB. O6mast ¢popmyna. CTpoeHHe MOJEKYJIbl alleTHIIeHa U JIPYTrux
ankuHoB. M3omepus ankuHoB. HoMmeHknaTypa aneTUeHOBBIX YIieBoa0OpoAoB. llomyueHue alkKMHOB:
METAHOBBIH M KapOWAHBIA crocoObl. Du3MUecKue CBOMCTBAa aJKMHOB. Peakuuum npHCcOeINHEHMS:
raJIoreHUPOBAaHNE, TUAPUPOBAHUE, THApOrajoreHupoBaHue, rugparanus (peakuuss — Kyudeposa).
Humepusanus u TpuMepusanys ankuHoB. Oxuciienue. [IpumeHeHne alnKuHOB.

Jluenbl. CTpoeHHE MOJIEKYI, U30MEPUS U HOMEHKJIATypa ankaaueHoB. du3nueckue CBOMCTBA, B3aUMHOE
pacrojoKEeHUE MU-CBA3EH B MOJIEKYJaxX aJKaJHEHOB: KyMYJIMPOBAaHHOE, CONPSDKEHHOE, U30JIMPOBAHHOE.
Oco0eHHOCTH CTPOEHUS CONPSKEHHBIX alKaJAUEeHOB, UX TOTyYEHHE.

AHanorus B XMuMHUYECKUX CBOICTBaX aJIKEHOB U ankaaueHoB. [lonmumepnsanus ankagueHos. HaTypanbHblil u
CUHTETHYECKUN Kayuyku. Bynkanuzanusa kayuyka. Pesuna. Pa6otsl C.B.JIeGeneBa, 0cOOEHHOCTH peakiuid
MIPUCOEAVHEHUS K alIKaJUEHaM C CONPSIKEHHBIMU NTU-CBA3SIMH.

Huknoankanel. ["'omomoruueckuit psan u obmast dopmyna nukioankanoB. Hampsokenue nukina B CsHg
C4Hg, CsHip , xondopmamum CgHip, M30Mepus NMKIOAIKAHOB («O CKeNneTy», LUC -, TpaHc-,
MeXKJIaccoBasi). XMMUYECKHE CBOMCTBA IIUKJIOAJIKAHOB: TOPEHUE, pa3iokKeHHe, paJuKalbHOE 3aMelleHue,
nzomepu3anys. OcoOble CBOMCTBA HUKJIONPONaHa U HUKI00yTaHa.

Apenbl. benzon kak mnpexacraButenb apeHoB. CTpoeHHE MOJIEKYNbl O€H30ja, CONpSKEHUE IH-CBSI3EH.
[Tonyyenue apenoB. dusnueckue cBoiicTBa OeH30Ma. Peakuuu 3neKTpoUIbHOrO 3aMeIIeHusl ¢ yyacTueM
OeH30J1a: TaJIOTeHUPOBaHUE, HUTPOBaHUE, ajJKuiarupoBaHue. OpueHTalys Npyu AEKTPOPHIBHOM 3aMEIICHHUH.
Peakiiun 60koBbIX 11enelt anknia0en3050B. CriocoOsl nonyueHus. [Ipumenenne 0eH301a 1 €ro TOMOJIOTOB.
Pemenue pacueTHBIX 3aJad Ha BbIBOJA (DOPMYJT OPraHUYECKUX BEIIECTB MO MAaCCOBBIM JOJSM U IO
IIPOJYKTaM CrOpaHHsl.

Jemoncrpanun. ['openue stunena. OTHOIIEHHE BEIIECTB K pacTBOpaM IE€pMaHraHaTa Kajausi U OpOMHOM
Bojsie. OnpeziesieHre KayeCTBEHHOIO COCTaBa ATUIICHA 110 poaykTaM ropenust. Komiekuus o6pasioB HepTH
1 HEPTENPOAYKTOB

JlabopaTopHble OINBITHI. 1. Omnpenenenne AJIEMEHTHOTO cocTaBa OpPraHMYECKUX
coeoHeHHA. 2V3roToBIeHNE MO/IETIeH YTIIeBOI0POIOB

Tema 4. Kucinopoaconep:xamue coeqnnennsi. (13 u)

Crnuptbl. CocTaB U ki1accuuKanys CIUPTOB (TI0 XapaKTepy YrJIeBOJOPOIHOTO pajuKaia U 10 aTOMHOCTH),
HOMEHKJarypa. M3omepust cnupToB (MOJIOKEHUE THUIAPOKCHIIBHBIX TPYIII, MEXKKIACCOBas, «YIJIEPOJHOTO



ckeneray). Du3nueckue CBOMCTBA CIHUPTOB, UX MOJydyeHHE. MEeXMONEKYyNsIpHas BOJOPOJHAs CBS3b.
OCOOEHHOCTH  DJIEKTPOHHOTO  CTPOCHMSI  MOJIEKYJ  CIUPTOB. XHWMHYECKHE CBOWCTBA  CIIUPTOB,
00yCJIOBJICHHBIC HAJIMYMEM B MOJIEKYyJaX THUIPOKCOTPYII: 00pa3oBaHHE aKOTOJIATOB, B3aUMOJEHCTBUE C
raJlor€HOBOJIOPOIAMHU, MEXKMOJIEKYIISIpHAs U BHYTPHU MOJIEKYJSpHAsl JAerUApaTaius, 3TepuduKanus, OKuci
€HHe M JeruapupoBaHumie cnupToB. OCOOCHHOCTH CBOICTB MHOTOATOMHBIX CHHUPTOB. KadecTBeHHas
peakuuss Ha MHOTOATOMHbBIE CHHUPTHL. BaxkHeiline mpencTaBUTeNM CHOUPTOB: METaHOJ, STaHOI,
STWIEHIJIMKOJb, IuiepuH. dusnonaoruuyeckoe IeHCTBUE METaHOJA U 3TaHONA. PaccMOTpeHrne MeXaHu3MOB
XUMHUYECKUX PEaKIIUi.

@enonpl. CTpoeHHe, W30MEpHs, HOMEHKIATypa (EeHOJOB, MX (U3WYECKHE CBOWCTBA M IIOJyYEHHE.
Xumunyeckue cBoiicTBa penonoB. KucnoTtusle cBoiicTBa. B3aumHoe BiMsiHEE aTOMOB U TPYIII B MOJIEKYJIax
OpraHMYECKUX BemecTB Ha mnpumepe ¢enona. I[lomukonaeHcamust ¢eHona ¢ (HOpPMATBACTHIOM.
KauectBennas peakuus Ha ¢enoi. [Ipumenenue gpenona. MuHoroaroMHbie (heHOIBI.

JemMoHcTpanuu. Breiienenue Boaopoga u3 3TuiaoBoro cnupra. CpaBHEHHME CBOICTB CIIMPTOB B
TOMOJIOTHYECKOM psiy (pacTBOPUMOCTH B BOJIE, TOpPEHUE, B3aUMOJICIICTBIE C HaTpueM). B3aumopeiicTBue
riMuepuHa ¢ HatpueM.. KadecTBeHHasl peakluss Ha MHOTOAQTOMHBIE clUpThl. KauecTBeHHas peakius Ha
denon (¢ xmopumom kenmeza (lll), PactBopumocTh ¢eHoma B Bojae MNpU pa3IudHOM TeMIeparype.
JlabopaTopusblie onbIThl. 1.CBolicTBa 3THI0BOrO cnupTta. 2 PacTBOpeHMe IrMiiepyuHa B BOJIE U PEAKIUS €TI0
¢ ruapokcuaom meau (11).

Anpaerunpl v keToHbl. Kiaccugukanus, cTpoeHne Ux MOJIEKYJ, U30Mepusl U HOMEHKIaTypa. OcoO0eHHOCTH
CTpOCHHSI KapOOHWIBbHOM Ipymmbl. Pu3ndeckue cBoicTBa (popMaliberuaa u ero roMoIoroB. XUMHUYECKUE
CBOMCTBAa aJbJIErHJI0OB, OOYCIIOBJICHHbIE HAJIMYUEM B MOJIEKYJ€ KAapOOHWIBHOM TIpyHIbl aTOMOB
(TuapUpoBaHME, OKHCICHHE aMMHAYHBIMH pacTBOpamMH oOKcuaa cepebpa u ruapokcuaa wmemu (I1)).
KagyecTBeHHBIE peaknuy Ha aimpAeTHAbl. Peakius MOJUKOHIAeHcAauu (eHoma ¢ (HopMalbIeTHAOM.
Oco0eHHOCTH CTPOCHHS U XUMHUYECKUX CBOMCTB KETOHOB.

JemMoHcTpanum. Peakius «cepedpsiHoro 3epKasay.

Kap6oHoBble kuciorhl. CTpoeHue MOJEKyJl KapOOHOBBIX KHUCIOT M KapOOKCWJIBHOM  TPYIIIBI.
Knaccudukanus u HoMeHKIaTypa KapOOHOBBIX KUCIOT. PHU3MUECKUEe CBONWCTBA KapOOHOBBIX KHUCIOT U UX
3aBUCHUMOCTh OT CTpOeHHUs MoJiekys. KapOoHOBbIEe KUCIOTHI B pupoje. buonoruueckas poib KapOOHOBBIX
kucaoT. OOuiye CBOMCTBA HEOPraHMYECKHMX M OPraHMYECKUX KHUCIIOT (B3aMMOJEHCTBHE C MeETajllaMi,
OKCHJaMH METAJUIOB, OCHOBAaHUAMM, COJSIMM). BinsiHue yrieBogopoAHOrO pajuKaia Ha CHIIy KapOOHOBOM
KUCHOTHl. Peakius srepudukanmum, ycinoBus ee mnposeneHHs. OTHOOCHOBHBIE U MHOTOOCHOBHBIE,
Henpe/elnbHble KapOOHOBbIE KUCIOThL. OTAEIbHBIE IPEICTABUTENN KUCIIOT.
Craoxuble 3¢upbl. CTpoeHHE CIOKHBIX 3PUPOB, U30MEpUs (MEXKKIACCOBAs M «YIJIEPOJAHOTO CKENeTay).
Homenxknarypa cinoxsbIX 3@upoB. OOpaTUMOCTh peaklUy 3TepUPHUKALUU, THIPOIU3 CIOXKHBIX 3(PHUPOB.
PaBHOBecue peakiuu: sTepupuKaui- T’HIpoIn3a; (aKTOphl BIUSIONUE HA THAPOIIU3.
XKupsl - crnoxsble 3(QUpbl TIUIEpUHAa U KapOOHOBBIX KHUCIOT. COCTaB M CTPOEHHUE MOJEKYJ >KHUPOB.
Knaccudukanus xupoB. OMbUIEHHE XKUPOB, MOTy4eHUE MbUIa. MbuIa, 0OBSICHEHHE MX MOIOLIMX CBOMCTB.
XKupsl B npupoze. buonornueckas ¢pynkius xupos. [louarue 06 CMC. OObsicHEeHHE MOIOIIMX CBOWCTB
Mmbu1a 1 CMC.
JdemMoHcTpanuu. X¥MHAYECKHE CBOMCTBA YKCYCHOW U MypaBbUHOM KHCIIOT. Kosmeknus macenn.
JlabopaTopubie onbIThl. PacTBOpHMOCTB XMpOB. [[0Ka3aTenbCTBO HENPENENBHOTO XapaKTepa >KUIKOTO
xupa. OmblieHue xupos. CpaBHeHue cBoiicTB Mbl1a 1 CMC.

ITpakTuyeckas pabora Ne 1 KapOoHOBBIE KUCIIOTHI M X CBOICTBA( Ha MpUMeEpe YKCYCHOM KUCIIOTHI)
Tema 5. YrueBoasl. (5 1)

OtuMonorus Ha3zBaHMs Kiacca. MoHO-, nu- W nosucaxapuasl. [lpenacraBurenu KakIoHW TPYIIIBL.
buonoruueckas posib yriieBoioB. VX 3HaueHHE B )KU3HU YeJIOBEKA U OOIIECTBA.

Mouocaxapuabl. Mx knaccuduxamms. ['exco3sl 1 ux npeacraButenu. [rokos3a, ee pusnueckue CBOMCTBA,
CTPOEHHME MOJIEKYJIbl. PaBHOBECHS B pacTBOPE INIIOKO3bl. 3aBUCUMOCTbh XMMHUYECKHX CBOMCTB IJIFOKO3BI OT
CTpoeHHsI MoJieKynbl. BzaumoneiictBue c¢ ruapokcugom wmenu(ll) mpu komHatHOM TemmepaType u
HarpeBaHWH, HTEepU(HKALNSA, PEAKIUs «CepeOpsSHOro 3epkana», TruapupoBaHue. Peakuuu OpokeHHS
IJIIOKO3BL:  CIIMPTOBOTO, MOJIOYHOKMCHoro. I'nmoko3a B mpupone.  buosornueckas poib TIJIHOKO3BI.
[IpumeHeHne TIIOKO3bI Ha OCHOBE €€ CBOMCTB. DpyKTo3a Kak M30Mep IH0KOo3bl. CpaBHEHUS CTPOEHUs
MOJIEKYJ U XUMUYECKHX CBOMCTB IIIOKO3bI M (ppykTO3bl. DpYyKTO3a B MPUPOJIE U €€ OMOJIOTHUECcKas poilb.




Jlucaxapunsl. CtpoeHue, oOmas ¢popmyna u npeacraButen. Caxaposa, JaKTo3a, MalIbT03a, X CTPOCHUE U
Ouosiornyeckas ponb. I'maponns aucaxapuaoB. IIpoMbllIeHHOE MOMYyYEHHME Caxapo3bl M3 MPUPOJHOTO
CBIPBSI. Honucaxapuasl. OOmias GopMyna 1 npeACTaBUTENH: IEKCTPUHBI U TNIMKOTEH, Kpaxmal,
LeJIroNI03a  (CpaBHUTENbHAA XapakTepucTuka). Pu3nmyeckue CBOMCTBA MOJUCAXApUAOB. XUMHUYECKHE
CBOMCTBa nonucaxapuoB. I'uaponus noaucaxapunoB. KauecrBenHas peakuus Ha kpaxmail. [lonucaxapuast
B IIpUpoJe, ux Ouosoruyeckas poib. [IpumMeHeHne nonucaxapuJoB Ha OCHOBAHUU MX CBOMCTB (BOJIOKHA).
[Tonatne 00 WCKYCCTBEHHBIX BOJIOKHAX. BzammojeiicTBHe IIEIUTIONO3BI C  HEOPTaHUYECKUMH H
KapOOHOBBIMU KHCIIOTaMH - 00pa30BaHUE CIOXKHBIX 3(PUPOB.

JemoncTpanuu. BzaumoneiicrBue rimoko3sl ¢ ruapokcuaom meau(ll) 6e3 HarpeBanus v npu HarpeBaHHU.
Peakius «cepeOpsiHOrO 3epkajia» TJIHOKO3bl. ['MAponM3 caxaposbl, LEUI0I03bl U Kpaxmana. Komneknus
BOJIOKOH.

JladopaTopuble onbIThl. B3aumoneiicTBue TIIOKO3bI H  caxapo3bl ¢ ruapokcuaom  meam(ll).
B3aumoneiicTBue kpaxmaina c omom. O6pasisl IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH.

Tema 6. A3oTocoaep:kamue coeaxnHenus. (6 u)

Awmunsbl. Onpenenenre aMmuHoB. CTpoeHre aMmuHoB. Kiaccudukarusi, n3oMepusi 1 HOMEHKJIATypa aMHUHOB.
Amudarnyeckne ¥ apoMaTHuecKue aMuHbL. AHMIMH. [lomydeHne aMHHOB: aTKWIMPOBAHWE AMMHAKA,
BOCCTAHOBJICHHE HHUTpOcOoeAuHeHUW (peakius 3uHuHa). Dusnueckue CBOWCTBA aMUHOB. XUMHUYECKHE
CBOIMCTBa aMHMHOB: B3aMMOJICUCTBHE C KUCIOTaMH M BOAOW. OCHOBHOCTh aMHUHOB. ['omonoruueckuii pss
apoMaTHYeCKUX aMHUHOB. B3anMHOe BIUsSHIE aTOMOB B MOJIEKYyJIaX Ha MIPUMEpPE aMMHaKa, anupaTHIeCKuX U
apOMaTUYECKUX aMUHOB; aHWJIMHA, OCH30J1a U HUTPOOCH30J1a.

AMHUHOKHUCIOTEL. COCTaB U CTPOEHUE MOJEKYJ aMHUHOKHUCIOT, U30MepHUH. J[BOMCTBEHHOCTh KHCIOTHO-
OCHOBHBIX CBOICTB aMHHOKMCIOT U €€ HpU4YuHBL. B3aumoneicTBHE aMHHOKHMCIOT C OCHOBAHUSAMH,
oOpa3oBaHHe CIOXHBIX 3(GupoB. BzauMonelicTBue aMUHOKHUCIOT C CHJIbHBIMH KuclIoTamu. OOpa3oBaHHe
BHYTPHUMOJIEKYJISIPHBIX cosiel. Peakiys MonuKoHAeHCallui aMUHOKHCIIOT.
benku - mpupoansie 6uononumepsl. llentunnas rpymnma atomMoB M menTujaHas cBs3b. llemtunsl. benkw.
[lepBuuHnasi, BTOpUYHAS W TPETUYHAS CTPYKTYphl O€lIKOB. XUMHUYECKHE CBONCTBAa OCJIKOB: TOPEHHE,
JeHaTypalus, TUAPOJIN3, KadyeCTBeHHbIE peakiuu. buonornueckue QyHkuuu OenkoB. 3HaueHUE OEIKOB.
YeTBepTUUHAsI CTPYKTYpa OEIIKOB KakK arperanus OEIKOBBIX U HEOEIKOBBIX MOJIEKYI. [ mobanpHas nmpobiema
OenkoBoro rosoganus u nytu ee peuieHus. llowstme JIHK u PHK. Ilonstue o Hykneorune,
MUPUMHUIMHOBBIX W TIYPUHOBBIX OCHOBaHUsX. I[lepBuuHas, BTopuuHas W TperuuHas cTpykrypsl JIHK.
buonoruueckas posns IHK 1 PHK. I'ennas ua>xeHepust 1 GMOTEXHOIOTHSL.

JdemoncTpanuu. ONbITE ¢ METHJIAMHUHOM: TOPEHUE, IIETIOYHBIE CBOMCTBA pacTBopa. OOpa3oBaHuEe COJEH.
BiaumopeiicTBue aHUIMHA C CONSIHOW KHUCIOTOW M ¢ OpomHON Bomoil. Okpacka TKaHM aHWJIMHOBBIM
KpacuTteneM. JlokazarenbcTBO HanMuusl GyHKIIMOHAIBHBIX TPYII B pacTBOpax aMHUHOKHUCIOT. PacTBopeHue
u ocaxxaeHue o6enkoB. Jlenarypanus 6enkoB. Konnekuus «BonokHay.

JlabopaTopuble omnbIThbl. 1.00pasibl CHUHTETHMYECKMX BOJIOKOH. 2. PacTtBopenue OenkoB B BOJIE.
Koarymsius sxenatuna cnuptom. 3.1{BeTHBIE peakinu OeNKoB.

[IpakTuueckas pabora Ne 2 PacriozHaBaHMe OpraHMYECKUX BEIIECTB

Tema 7 . BuosioruyecKku aKTUBHbBIE BellecTBa. (4 1)

[Tonsitue o BuTamuHax. Mx kinaccudukanus u ooo3Hauenue. [Ipopunakruka aBUTaMUHO30B.

[TonsTue o ¢pepMeHTax Kak O OMOIIOTUYECKUX KaTaiau3aTopax 0enkoBoil mpupoabl. OCOOEHHOCTH CTPOCHHUS
U CBOICTB B CpPaBHEHHMU C HEOPraHMYECKHMHU KaTajau3aTopaMu. 3Ha4eHHE B OMOJOTMM U NPUMEHEHHE B
npomsliiuieHHOCTH.  Knaccudukanus ¢depmeHToB. OCOOEHHOCTH CTPOEHUST U CBOWCTB (DEPMEHTOB:
CEJIEKTUBHOCTh U 3PPEKTUBHOCTD.

[TonsiTHE O TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX, BHIMOIHSIIONINX YHAOKPUHHYIO PETYIISIIHH,
KU3ZHENEATEIIbBHOCTH OPTaHU3MOB.

[TonsTHe o nekapcTBaX KaK XWMHOTEPANEBTHUECKHUX Tpernaparax. [pynmbl JIeKapcTB: Cyab(aMumisl,
AHTUOMOTHKH, acnupHH. bezonacHbie cmocoObl MPUMEHEHUS JIEKAPCTBEHHBIX (hOPM.

HckyccTBeHHBIE U CHHTETUYECKHE MTOJTUMEPHI 3 yaca

[IpakTuueckas pabora Ne 3
Coaep:xanue npeamera xumuu 11 kiaacca



Ctpoenue atoma n nepuoanyeckuii 3axkon JI. U. Menneneena 10 uac

OcHoBHBIE CBeficHUSI O cTpoeHUH aToma. (Snpo m snexkTpoHHass obOonouka). COCTOSTHHUE DJIEKTPOHOB B
atrome. (DnekTpoHHOe 007ako W opbutanb, dopma opOHTaieil). DIeKTpOHHbIE KOH(PUTYpaluu aToOMOB
XUMHUYECKUX DJIEMEHTOB. (DJeKkTpoHHas ¢opmysa U dEeKTpoHHO-Tpaduueckas). BaieHTHbIE BO3MOKHOCTH
aTOMOB XMMHYECKHX 5JeMEeHTOB. (BameHTHble »5JeKTpoHB. BajJeHTHOCTP W CTENEHb OKHCICHHS.
[Tepuoanueckuii 3akon u [ICXD J[.M.MenzaeneeBa u crpoenue atoma. ( I13, 3Hauenue, popmyaupoBka)

Crpoenue BemecTBa 22 yaca
Xumuueckasi cBsi3b. EnuHas mpupona xumudeckoi cBs3u. Kiaccuduxanus XuM. CBSI3U MO Pa3iIUYHBIM
npusHakaM. MoHHasa cBA3p XuMHUYecKas CBs3b M KPUCTAIUIMYECKHE pelleTKU. KoBaleHTHas XMMHYECKas
cBs3b [ mOpuansanus opburaneit. Metayumueckast XMMHYECKast CBA3b
[Tonmumeps! opranndeckue u Heopranudeckue. (OcHoBHble noHsTHa xumuu BMC, knaccudukanus.

I'a3000pa3Hoe cocrosiHue BemecTB. OCOOCHHOCTH CTPOCHHs Ta30B. MOISpHBI 00beM ra3000pa3HbIX
BewiecTB. [Ipumepsl razoo0pasHbIx NpupoAHbIX cMecel. IlpeacraButenn ra3oo0pasHbix BewecTs. XKuakoe
cocrosinre BemecTs Bomaa. XectkocTh BoAbI M crocoObl ee ycTpaHneHus. MunepanabHble BOJbl. TBepaoe
COCTOsIHME BellecTBa AMOp(HBIE TBEpAble BEIECTBA B MPUPOJE U B )KU3HU uesioBeka. Kpucramnnueckoe
crpoenue Bemiecta. Jlucnepcusie cuctemsl. [lonsaTue o aucnepcHbIX cuctemax. JucnepcHas cpena u ¢asa.
CocraB BemecTBa U cMecell (3aKoH MOCTOSIHCTBA cocTaBa BeriecTB) [loHsTHE 1014 U ee pPa3HOBUAHOCTU
JemoncTpanuu: MoJenu KpUCTAUL. PEHIETOK C Pa3IWYHBIM TUIOM CBsi3u OOpasubl MOJIMMEPOB,
KOJIJIKIMs T1acTMacc U BOJIOKOH JKecTkocTh Bozabl. CrnocoObl ee ycrpaHeHus. OOpasibl pa3ivyHbIX
CUCTEM C KMJIKOU cpeson

IpakTuyeckasi padora Nel [Jonyuenue u cooupanue 2azos

Xumuyeckue peakuuu. 14 yacos

Knaccuukanus XxuMu4eckux peakuuii B Heopranmdeckoil xumuu. IloHsATHE O XMMHYECKOH peakiuH,
npusHaku kinaccupukamuu. CkopocTh xumuueckux peakuui. (IloHATHe O CKOpPOCTHM XUM. PEaKIIMM)
@akToppl, BIUAIIME HAa CKOPOCTh XWUMHUYECKOW peakuuu. BiumsHue mnpupoabl M KOHLEHTPALUU
pearupyomux BEIIECTB, IUIOMIAAU COINPUKOCHOBEHUS, TEMIIEpaTyphl, KaTalu3aTOPOB Ha CKOPOCTH)
OnexkrtponuTuyeckass Jucconuanus. Peakuum uvoHHoro oOmena. (OcHoBHble mosoxkeHus TOJI)
OKHCAUTENBHO - BOCCTAaHOBUTENbHbIE peakuuu. Ctenenb okuciaeHus. OBP. Dnexrponus

Hemonctpauuu: OnbIThl, WUTIOCTPUPYIOIIKME BIMSHUE PA3IMUYHBIX (DAKTOPOB Ha CKOPOCTh XUMHYECKUX
peakuuil. I'maponus coneit. Oxpacka MHAMKATOPA B Pa3IMYHbIX Cpelax
Jl.o. Peakuuu, uaymue ¢ 06pa3oBaHUEM 0OCajIKa, T'a3a U BOJBI.

BemecrBa u nx cBoiicrBa 18 yacos

Knaccugukanusa Heopranmueckux BemecTB. lIpocTele W cioxHble BemecTBa. OKCHIBI, OCHOBaHMS,
KHUCIOTHI, conn. Knaccudukanus opraHu4eckrx BEUIeCTB. YTIIEBOA0PO/IbI, KUCIOPOAO M a30TOCOIEprKaIUe
opr. BemectBa. Meramibl. CrpoeHue. DIEKTPOXUMHUYECKHM psii  HampsokeHu MetamnoB. OOmiue
¢usnueckue u xumuyeckue cBoiictBa. Kopposus meramioB. IloHaTne «koppo3us», BUABI U CHOCOOBI
3amuThel. OO0muMe crnocoObl MOMydeHHs MeTauioB. Metamnel B mpupone. Metamnyprusa. Hemeramsl.
ITonoxxenne Hemeramios B IIC, ctpoenne nx aromoB. Pdusnueckne U XUMUYECKUE CBOWCTBA HEMETAIIIOB.
Kucnoret Heopranmueckue. Kucnorel, coctaB, kimaccudukamus, coicTBa. KHCIOTBI opraHuyeckue.
Knaccudukanuss opraHMueckux KHCIOT, OCOOCHHOCTM HUX CBOHCTB (OCHOBaHUS OpraHUYecKue Hu
Heopranuueckue. OCHOBaHUs, KiIaccupUKalus, cBoicTBa. AMPOTEpHbIE OPraHUYECKUE U HEOPraHUYECKHE
coeiuHeHUs. AMQOTEpHOCTh OKCHJIOB M THJIPOKCHAOB IEpeX. MeTamioB, ['eHeTmueckas CBA3b MEXIY
KJIacCaMHM OpraHMYeCKMX M HEOpraHMYeCKHUX coeAuHEeHUU. [IoHsATHE O reHeTHuYecKOll CBSI3U M T'€HETHYecC.
psanax. I'eneTndeckas CBA3b MEXIy KIacCaMHM OpPraHMYECKHMX U HEOpraHW4eckux coennHeHuil. Ilonarue o
TeHETUYECKOM CBSI3U M T€HeTHYEC. psax.

HemoHncTtpaunu: Kosmteknus npeacraBuTenell KJIacCOB HEOpraHM4eCcKuX BeniecTs lIpencraBurenu kiaccos
oprannyeckux BeniecTB OOpa3ibl METAUIOB, MOJAENU KpHUCTaNIMYeCKUX pemeTok. OOpasubl H3Jenuid,
nojBeprimuxcs koppo3uu. Komnekius «MuHepanasl ¥ TOpHbIE TOpoJbl». OOpasibl HEMETAIIOB, MOJEIH
KpUCTAIIIMYECKUX pemeTok. OOpas3ipl KUCIOT, OO0IMIMe XUM. CBOMCTBA KUCIOT. OOpas3ipl KUCIOT, OOIIHe
xuM. CpoiictBa. OOpa3npl ocHoBaHMi, oOmme xum. CoiictBa. Ilomydenue u amdoTepHbIe CBOICTBA
Al(OH)3

JI.o. B3auMoefiCTBE METAIIJIOB C HEMETAJUIAMH, PACTBOPaMHU KUCJIOT, COJIEN

Jl.o. O6mue XuMHUYecKue CBOMCTBa HEMETAIIIOB, KUCIIOT



IIpakTnyeckas padora Ne2

Ceonicmea Kuciom

IIpakTnyeckas padora Ne3

Pewenue sxcnepumenmanbHuix 3a0a4 O HEOP2AHUYECKOU XUMUU.



No Paznen Koun- | IIpaktuy. [Hara
ypoka | IPOrpamMmbI BO
Tema ypoka 4acThb
(ocHOBHOE coziepKaHue) qac
1.BBenenue. 1
1 IIpenmer opranuueckoir xumuu. (Ocobennoctu | 1 . Opras.
CTPOEHMS U CBOMCTB OPTaHUYECKUX COEIMHEHUH.) BEILIECTBA,
MaTepHabl u
U3JIENHS U3 HUX
Teopuss crpoeHuss  opraHudeckmx  coenuHeHwit | 10
A.M.bytnepoBa
2-3 1 — 2.Teopusi CTpoCHHSI OPTaHWUYECKHX COCIUHCHHI | 2
A.M.bytnepoBa. (OCHOB. OJIOKEHUSI TEOPUU CTPOE-
Hus  A.M.bytnepoBa. XuUM. CTpO€H. U CB-Ba B-B.
N3omepust,romonorusi.)
4-5 3-4.Ctpoenue aroma yriepoja. 2
(OnexkTpoHHoe o0nako, oOpOUTab, (bopMyJbl
AJIEKTPOHHBIE U JIEKTPOH-Tpaduy., KOBaJ. XUM. CBSI3b
Y €€ BU/IbI)
6-7 5-6 Kiraccuukanmsi opraHu4ecKuX COCTUHEHUM. 2
(Knac. opr. coen. mo cTpoeHUIO YIIIEpOIHON 1EnH, Mo
(GYHKIIHOH. TP.)
8-9 7-8.  OCHOBBI  HOMEHKJIATypbl  OpPraHMYeCKuX | 2
COCIMHEHUM.
(HomenknaTypa. TpHUHIMIB COCTABJICHUS Ha3BaHUU
[0 palyoHANbH. HOM-pe. [IpuHIHMIBI 00pazoBaHHS
Ha3BaHuii mo HoM-pe UIOITAK.)
10 9.M30omepus B opr. xumMuu u ee Buabl. (CTpykTypHas | 1
H30MepHs, €€ BUJIbI, MEXKKIIACCOBAsi H30M.)
11 10.006001eHne U cucreMaru3anus 3HaHUi Mo TeMme | 1
«Ctpoenue u KJIacCU(pUKaus OpraHuy.
COCIMHEHUIL.»
12-13 | Tumbl XWMWYECKHX pEaK[uid B OpraHud. XUMHHU. | 2
(ITonsTHS O peakuusAX 3aMElEHUs U PUCOETUHEHUS. )
14 Peakuuu otmerienus u uzomepusanuu. ([lonstue o | 1 3a4eTr
PEaKIMsIX OTIIEIUICHUS, KPEKUHTe U U30MEepU3allii.)
4.IlpenenvHble YIIEBOIOPOIbI 16
15 1.Ilpupoansle uctouyHuku yriaeBonopoaos.(Hedts, | 1 J Koun-1
MIPUPO/I. Ta3, KaMeHHBIHN yroib. [lepepaboTka.) «IpUPOJI-
HBIC HCTOYHUKH
YTJIEBOA-B»
16 2.Ankanbel. CTpoeHHE, HOMEHKJIATypa, mojydenue, | 1 . MOIeTH

¢usnueckue cpoicTBa. (DopMmyna, roMOIOrHUECKUA
psi, CTpOEHUE, MOJIyuYeHHE.)

MOJICKYJI aJIKaHOB




17 Pemenue 3amau Ha onpenenenue ¢popmyssl Bemectea | 1

18 . Xumnueckue cBoiicTBa ankaHoB. (Peakm. ropenus, | 1 Jlo.
pasnoxeHus, 3aMmenieHus. M3omepuzanusi.) Onpenenenue

3JIEMEHTHOTO
cocTaBa
OpPraHUYECKUX
COEIOHEHU.

19 Ankensl. CrTpoeHue, HOMEHKJIAaTypa, mojydeHue, | 1 HsrorosneHue
¢usmveckue cBoiictBa. (Psg ankenoB,  Qopmyna, Moienein
CTpOEHUE, U30MEPHS, TOTyYCHHE. ) YTJIEBOJOPOIOB

20 Xumuueckue  cBoiictBa  ankeHoB  ( Peakuum | 1 J1. XxuM. cBoMcTBa
IPUCOETUHEHHUS, OKHCIICHHUS, TOpeHus, QJIKCHOB
MTOJTMMEPH3AIIUH. )

21 Anxunbel. CTpoeHue, HOMEHKIAaTypa, TmoiydeHue, | 1 JI.o. U3roToBICH
¢usmveckue  cpoiictBa.  (Popmyna.  CtpoeHue Mojenen
arieruiieHa. Mzomepus, monydeHue. ) MOJIEKYII

22 XuMHYecKue CBOMCTBa ankuHoB.(Peakun | 1
MPUCOCTUHEHNUS, TPUMEPHU3AIIHH. )

23 Ankaguensl.  CTpoeHwe  MoOJIeKyn, — m3omepwus, | 1 . MOJICITH
HOMEHKIaTypa.(popmyna, CTpoeHHe, HOMEHKIATypa, MOJIEKYII,
(dbu3nueckue cBOMCTBA. ) Kay4yK

24 XuMmuyeckue cBoWcTBa  ankaaueHoB.  Kayuykwm. | 1 J. Komnekmus
Pe3una. (AHanorust B CB-OICTBax ajKEHOB U ajKa- Kay4yK U pe3uHa
nuenoB. Kayuyku. Pesuna.)

25 Huxnoankansl. CTpoeHue, U3oMepusi, HOMEHKIaTypa, | 1 . MOJIeTN
cBoiictBa. (CocTtaB, CTpoOEHHE, CBOICTBA, MOJIEKYJI
HOMEHKJIATypa, METOIbI MTOJIYUYEHUs)

26 Apomaruyeckue yrieBoaoponsl (apensl). Crtpoenue | 1 . MOJIENH
MoJieKyabl  OeH3ona. dusnueckue CcBOHCTBA U MOJIEKY
nonydyenne. (beH3om-  mpencraBuTeNh  apeHOB.

Crtpoenue, noaydeHue.)

27 Xumuyeckue  cBoiictBa  OeHzona, Ilpumenenue | 1 J1. Xum cBoiicTBa
O0enzona, ero romosoroB. (Peakmuu 3amemienus u
IIPUCOETUHEHNUs C yyacTreM OeH3ona. [Ipumenenue.)

28 I'eneTnueckas CBS3b MEXIY knaccamu | 1
yrieBonopoaoB. (CpaBHEHHE CTPOEHUS M CBOMCTB
YIJI€BOAOPOAOB.  B3aMMOCBSI3p  TOMOJIOTHYECKUX
PAIIOB.)

29 OO6oOmenne 3HaHWUH 1O Teme «YTIeBOIOPOIB». | 1
(BpimonHeHue ynpakHEHUH M pelIeHHe pPaCYETHBIX
3a/1a4.)

30 KonTposipHas padoTa 1mo TemMe «YTIeBOI0OPOIB 1
5.Kucnopoico-aepxamime coeIMHEHNS 13
CriupThl U GEHOBI 3




31 Crmuptel. CoctaB, knaccupukamus W CTPOSHHUE . MOJIETH
cnupToB. (ATOMHOCH CHUPTOB, BOJOPOJHAs CBSI3b U MOJIEKYT,
(du3nUecKue CBOWCTBA. ) (usHueck.

CBOMCTBA
CIIHPTOB

32 XUMHUYECKUE CBOMCTBA MPEACIIbHBIX OJHOATOMHBIX U JL.o. CBoiicTBa
MHOTOaTOMHBIX CHUPTOB. (XMMUY CBOMCTBA CIHUPTOB, STUJIOBOTO
OCOOCHHOCTH CBOMCTB MHOTOaTOMHBIX  CIIMPTOB. crupTa.
KauecTBeHHbBIE peakIi HA MHOTOATOMHBIE CITUPTHI) PactBopenue

TIIMLEPUHA B BOJIE
U peakuusi ero c
THJIPOKCUIIOM
meau (11).

33 ®enonbl.  CtpoeHue, (U3MYECKUE W XUMHUYECKHE . MOJIeIH
cBoiicTBa. [Ipumenenue. MOJIEKYJ
(Ctpoenue ¢eHona, CBOWCTBA, NPOOJIEMBI OXpPaHBI
OKpY>KaroIen cpessl.)

Aunbnerunbl. KeToHbI.

34 Anpperuapl  u keroHsl.  CocraB,  CTpOEHHUE, . MOJEIN
¢usnveckue cpoiictBa. (CTpoeHHE albJETHUAOB U MOJIEKYJI
keToHoB.  DyHKuMOHaNbHas  rpynmna.  DOusny. 71.0. Gus.
CBOIiCTBA.) CBOIiCTBa

35 XHWMHYECKHE CBOMCTBA aibACTUIOB. (XHUMHYCCKHE I
CBOMCTBAa aNbJIETHIOB, OOYCIIOBJICHHBIC HATUYHEM
KapOOHMJIBHOM  TPYyNIIBI  aTOMOB.  KaueCTBEHHAs
peakIys Ha aJIbJICTUIBL. )

36 Cucremaruzanusi 1 000OIIeHNE 3HAHWNA O CHUPTaX,
¢deHonax U KapOOHWIBHBIX coequHeHusx. (Pemenue
3a/1a4.)
6.KapOoHOBBIE KHUCIIOTBI, CI0XKHBIE 3(UPbI

37 Kap6onoBsie KHCIIOTBHI. Cocras, CTpOEHHUE, . dusny.
knaccuukanus. Ouzndeckne CBOWCTBA IMpeNeTbHBIX CB-Ba KapOOHOB.
OJIHOOCHOB-HBIX KapOOHOBBIX KHCIOT. (CTpoeHue KHUCJIOT
KapOOHOBBIX KUCIIOT,(HU3. CB-BA)

38-40 | Xumnueckue cBoiicTBa KapOOHOBBIX KUCHOT. (OOmume [IpakTnyeckas
CBOWCTBA HEOPTaHUYECKUX M OPTraHUYECKHX KUCIIOT.) pabora. «

XuM.cB-Ba Kap0.
Kucnor»

41 CnoxHble d3(UpBI: COCTaB, CTPOCHHUE, CBOICTBA,
nonydeHue. (CTpoeHue ClOXHBIX 3(pHUpOB, U30MeEpus,
TUIPOJIU3).

42 XKupsr: cocras, crpoenue, cpoiictBa. Mbuta 1 CMC. J1.0. pacTBOPUM.
(Kupsl- cnoxuble >¢upsl. Knaccudukanus. Meuia. KUPOB U MbLIa B
Xupsl B ipupoze.) pasiL. p-pax

43 OO600mmenre W cucTemMaruzalus 3HaHUW 10 Teme

«KapOoOHOBBIE KHCIIOTBI, CIOXKHBIE 3(UPHI, KUPBI».
(Pemenue ympaxH: ypaB. p-Lluii ¢ y4acTHeM KHUCIIOT,

3(upoB)




7.Y1rineBoasl

44 VYrneBoasl, ux coctaB u kinaccupukamnus.(MoHo-, 1u- pil| o0pa3siibt
U mojucaxapujbel. buomorndeckas poib W 3HAYCHHE yTIIEBOIOB u
yTJIEBOJIOB. ) W3/ICNIUN U3 HUX

45 Monocaxapuasl. ['moko3a u ¢pykrosa. (['moxo3sa. n.0. ¢wusz. cB-Ba
CocraB, cTpoeHue, CBOWCTBAa.  3HAYE€HHUE U TITFOKO3HI,
MIPUMEHEHNE MOHOCAXapHU/I0B.) B3aMMO]I. C

Cu(OH),

46 [Monucaxapuael. Kpaxman u nemmonosa. (Cocras, J1.0. CB-Ba
3Ha4YeHHUE, CBOIICTBA U MPHUMEHEHHUE. ) noJyincaxa-

PHUIOB, BOJIOKHA

47 Cucrematuzauuss 4 0000IIEHHE 3HAHUK MO TEMe
«Yrnepogsl».  (YopakHeHUSS B COCTaBJICHHUHU
YpPaBHEHUN peaklUid C ydacTHeM yriieBoAoB. CBs3b
MEXy KJIaCCaMH. )

48 KonTpoabHas pabota «Kucnoponcoanepxaiue
OpPTaHUYECKUE COCTUHEHHUS.
8.A30TcoaepKale COeTMHEHUS

49 Amunbl.  (CTpoeHume  aMUHOB,  Kiaccu(uKaius, J1.0. U3TOTO
CBOIiCTBA.) BJICHHE MO

neneu

50 Amunokucnotel. (CoctaB, cTpoeHHE U CBOICTBa
AMHUHOKHUCIIOT. J[BOMCTBEHHOCTh CBOWCTB KHCJIOTHO-

OCHOBHBIX.)

o1 benku kak npupoansie Ouomnomumepsl.(Cocras, Jl.o PactBOpeHue
CTpOEHHE, CBOICTBA, DYHKIIMU U 3HAUCHUE) O0enKoB B BOJIE.

Koarynauus
KelaTuHa
CIIUPTOM.

52 HyxneunoBblie  kucinotel. (OOmee moHsATHE O J monenn
TETEPOIUKINYECKUX COSTUHEHUSX.) JHK u PHK

53 Cucrematuzanuss 1 0000IIEHHE 3HAHMW 1O TeMe
«A3oTOCOEpKAIIUE COETUHEHUS.

54 KontponbHast pabora mo Tteme «A30TocofepKalue
COEIMHEHUS»

55 [TpakTuueckas pabora. Pemenue
OKCHEPUMEHTAIBHBIX  33/Jlad Ha  paclio3HaBaHHE
OpPraHMYECKUX BEIIECTB.
buonorudecku akTUBHBIE BEIIECTBA

56 Buramunsl. (ITonsitue o BUTaMuHAax, CB-Ba U 3HAaY.)

57 ®epmentsl. (ITonstue o pepmenTax, cB-Ba U 3Hau.)




58 I'opmonsl. (I'opMOHBI Kak OwWOJOTHYECKH aKTUBHBIC | 1
Bemecta. (ITonsTHe 0 KMaccudukammm.)

59 JlexapctBa. (JIekapcTBa- XuMuoTEpanes npenaparol) 1
HckyccTBEHHBIE U CHHTETUYECKUE TIOJTUMEPhI 3

60 HckyccTBEHHBIE TTOTMMEDPHI 1

61 CHHTETHYECKHE TIOJTUMEPBI 1

62 Pacrnio3naBanue miactmacc U BOJIOKOH 1 [Ipaktuy. pabora
O6o6menne, cucremarusanuss u kKoppekuus 3YH | 4
y4aIuxcs Mo OpraHndecKord XUMHH.

63 [ToBTOpenue. Pemenre 3a1a4 U ynpaKHEHUM. 1

64 Pemenue 3amau u yrpaxxHeHUH. 1

65 Pemenvie 3a1a4 u ynpaxHEHUA. 1

66 Pemenvie 3a1a4 u ynpaxHEHUA. 1

TemaTn4veckoe INJTAHUPOBAHUEC IO XUMHUH 11 kaace

Ne | Pazmen Tema ypoxka Kon- | mpakTuu. nara
/1 | mporpaMMm | (OCHOBHOE COJIEPIKAHHE) BO 4acTh
BI Jac
1.Ilepuoauyeckuii 3aKOH M CTPOEHHE aTOMAa 10
1 1.0OcHoBHBIE cBeZieHUS O cTpoeHuu atoma. (Sapo | 1
1 2JICKTPOHHAS 000JI0YKA)
2- 2 -3.CocTosiHME  DJEKTPOHOB B  aTome. | 2
3 (OnekTpoHHoe oOmako W opburtanb, Gopma
opOuTaei)
4-5 4  -5.0nekTpoHHbIE  KOH(UTrypal  aTomoB | 2
XUMHUYECKHUX IJIEMEHTOB. (DneKTpoHHas (hopmyra
U JIEKTPOHHO-Tpaduyeckas)
6 6.BanieHTHBIC BO3MOYKHOCTH aTOMOB XUMHYECKHX
3JIEMEHTOB. (Banentnsie AIIEKTPOHBI.
BaneHTHOCTB M cTeleHb OKUCIICHUS) 1
7-9 7-8llepuoanueckuit 3aKOH u TICXD | 3
. .MengeneeBa u ctpoenue aroma. ( II3,
3HaueHue, popMyIHpoBKa)
10 9.IloBropenue u o006o0OmEeHne mporaeHHoro o | 1
Teme 1.
11 KonTtpoabnas padora 1
«Ctpoenue aromay».
2.CTpoenue BemecTna. 22
12 1.Xumuueckass cBs3b. Enunas mpupona | 1 pill Monenn
xumnueckoii cBm3u.  (Knmaccudukanus xum. KpHUCTAILT.
CBSI3M 110 Pa3IUYHBIM Mpu3HaKaM.) FloHHas CBS3b pEeIIeToK
pa3TMIHBIM
THTIOM CBSI3U
13 2. Xumunueckasi cBsa3b. EnmHas mnpupona |1 pil| Monenn




XHUMHUYeCKOH ¢Bsi3U. (XuMuueckas CBsI3b | KPHCTAJI.
Kpuctaimuueckue  pemerkd.) — KoaneHtHas peIIeToK
XUMHYECKas CBSA3b
14 3.I'ubpuamsanms opOuTanen
15 4 MeTtayuinyeckass XUMHUYECKas CBS3b JI.o.Monenu
MOJIEKYIL,
KpUCTAILITNY
pelIeToK
16 5. Bonmopoanast Xumu4eckas CBs3b
17 6. KonTpoibHasn padora no TEMeE
«XuMnueckasi CBsI3b»
18 7 -8.I1o1umepnbl OpraHuy4ecKue U . u I1.0.
Heopranuveckue. (OCHOBHbIE TNOHATUS XHUMHUU O06pa3sist
19
BMC, knaccudukanms.) MTOJIUMEPOB,
KOJUICKIIUS
1acTMacc u
BOJIOKOH
19 9-10. I"azoo00pasnoe COCTOSTHUE
- BemecTB(OCcoOeHHOCTH CTPOCHUS ra3os.
20 Mousnsipablii  00b€M  Ta3000pa3HbIX  BELIECTB.
[Ipumepsl  1a3000pa3HBIX MNPUPOJHBIX CMECEH.
[IpencraBuTenu ra3000pa3HBIX BEIIECTB.
21 11.l1onyuenue u cooupanue 2a3os IpakTuyeckasi
padora Nel
22 12 - 13. Kuakoe cocrosHue BemectB (Bona. . XKectkocthb
XKecTtkocTh BOABI W CHOCOOBI €€ YCTpaHECHWSI. BOJIBI. JL.o.
23 MuHepanbHbI€ BOJBI.) Crioco0sl ee
yCTpaHEHUSs
24- 14  -15. TBepmoe  COCTOSHME  BEIECTBa
25 (AMop¢HBIE TBepJble BELleCTBa B MPHUPOJE U B
KHU3HM 4YenoBeka. Kpucraminueckoe CTpoeHHE
BEIIIECTBA)
26 16- 17 .Jducnepcublie cucrembl. (Ilonstue o . 00pa3Libl
-27 IWCTIepCHBIX cucTemax. JlucmepcHas cpema wu Pa3INYHBIX
¢haza.) CHUCTEM c
JKUJIKOM Cpenon
28 18.Cocta  BemecTBa ®  cMmeced  (3akoH
MIOCTOSTHCTBA COCTABAa BEIIECTB)
29 19 - 20 TIlonstue monsi W €€ Pa3HOBUIHOCTH
-30 (Pemenue 3amaq)
31 21.0606menne wu  cucremaruzanus ~ 3YH
ydauxcs 1o reme 2.
32 22. KontposbHas pabota

«CTpoeHHE BEIIECTBAY




3. XuMuYecKkue peakium.

14

33 1.Knaccubpukamuss XUMHUECKHMX  peaknuuid B | 2 . Turmbt
-34 HEOPTraHUYeCKOU XUMUH. (ITonsiTne 0 XUMHUYECKHUX
XUMHYECKON peaxuuu, MIPU3HAKU peaxuuit
KJ1accu(uKaum)
35 3 - 4. CkopocTb XHMHUYECKHX peakuuid. | 2
- (IToHsiTHE O CKOPOCTH XUM. PEAKLIUN)
36
37 5. ®akropsl, BJIMAKOIIHE HA CKOPOCTh | 1 . OnbITHI,
XUMHYecKkoH peakuuu.(BnusHue npupoasl u WLTFOCTPUP YOI
KOHIEHTPALUU Pearupyromux BellecTB, MI0Iaau ue BIIUSTHUE
COIPUKOCHOBEHHUS, TEMIIEPATyphl, KaTaJu3aToOpOB pa3IMYHBIX
Ha CKOPOCTH) (dhakTOpOB Ha
CKOPOCTh
XUMHYECKHX
peaKkuuu.
38 6. OOparumMocTh  XHMMHYECKHMX  peakmmid. | 1
XUMUYECKOE paBHOBECHE. (ITonsitue 0
XUMAYECKOM  PAaBHOBECHH,  YCJIOBHS  €rO
CMEILIEHUs)
39. 7 -8 DaexkrpoauTHyeckasi JaHCCONMANUS. | 2 JI.o.  Peakmumn,
Peaxknun MOHHOI'0 o0MeHa. (OcHoBHBIE 1501871007 (S C
40
nosioxxenust TO/) o0Opa3oBaHuEM
ocajgka, raza u
BOJIBI.
41 9 -10 T'maposm3. (I'mmponu3 HeopraHWYECKHX | 2 . I'unponus
BemecTB. ['uaponus comneit) coneir. Oxpacka
42 UHAWKaTOpa B
pa3IMYHBIX
cpenax
43 11.0kucauTesbHO -  BOCCTAaHOBHTEIbHBbIE | 1
peakuuu. (Crenens okucienus. OBP)
44- 12 — 13 Daexkrpoans 2
45
46 14 Kourpoabnas padora «Xumuueckne |1
peakuum»
4.BemecTBa U UX CBOMCTBA. 18
47 1.Knaccudpukanus HeopraHmyeckux BemecTB. | 1 . Komnekuus
(ITpocteie u cnoxHble BemiectBa. OKCHUIBI, MpeICTaBUTENeH
OCHOBAHUSI, KUCIIOTHI, COJIH) KJIaCCOB
HEOPTaHHYECKUX
BEIIIECTB
48 2. Knaccudukanusi opraHmyeckux BemecTs. | 1 J1.




(YrneBogopoapl, KHCIOPOAO U a30TOCOEPKAIINE [IpencraBurenu
OpT. BEIIECTRBA.) KJIaCCOB
OpraHUYECKHUX
BELIECTB
49 3.MeTtanibl. (Metamsl. Crpoenue. . OO6pa3ibt
DIIEKTPOXUMHUYECKU I pan HanpsHKEHUN METAJIJIOB,
METaJlIOB. ) MOJEIIH
KPUCTAIITMYECKH
X pElIeTOK
50 4. Metanabl. (Meramwel. OOmue Qusuveckue u JLo.
XUMUYECKHUE CBOMCTBA) B3aWMO/ICVICTBUE
METaJIJIOB c
HeMeTaJlllaMH,
pacTBopamu
KHCJIOT, COJIei
51 5. Koppo3usi metanioB. ([lousatue «xoppo3usi», . O6pasibl
BUJIBI U CLIOCOOBI 3aAIIHTHI. ) U3JICIHH,
MIOJIBEPTTIUXCS
KOppO3uu
52 6.00mme cnoco0bl TMOJYYeHUS] MeTAJLIOB. . Komnexuus
(Meramnsl B mpupoje. Metamyprus.) «Munepanel U
TOpHbBIE
TIOPOJBI»,
53 7.Ypok — ynpa:kHeHue mo teme «MeTawabb).
(Pemenue 3ana4 u ynpaxHeHUI)
54 8.Hemetasubl. (ITonoxenue nemeramoB B IIC, . O6pa3sibl
CTPOCHHE UX aTOMOB) HEMETAJIJIOB,
MOJIEIH
KPUCTAIITNYECKH
X pelIeTOK
55 9.Hemerayuipl. (Dusznueckue Hu XUMHYECKUE JlLo. Ob6mue
CBOMCTBA HEMETAJIJIOB) XAMHYECKHE
CBOMCTBA
HEMETAaJIJIOB,
KHUCIIOT
56 10.Ypox —  ympaxkHeHHe 1O  KJjaccy
«HemeTaniabny
S7 11.Kucnorsl  Heopranmueckue.  (Kucnotsl, . O6pa3ibl
cocTaB, KiaccuduKaIus, CBOMCTBA.) KHCJIOT, 0OIIue
XUM.  CBOWCTBa
KHCIIOT
58 12.Kucaorbl opranmveckue. (Kmaccuduxamms . O6pa3ib!
OpPTaHMYECKUX KUCIIOT, OCOOEHHOCTH UX CBOHCTB) KHCJIOT, oO0mue
XUM. CBOMCTBA
59 13. Csoitcmea kucnom IMpakTHyeckas
padora Ne2
60 14.0cHoBanust opraHuveckune " . O06pa3is!
Heopranuyeckue. (OcHOBaHUS, Kiaccuukaims, OCHOBaHUH,




CBOICTBA) o0mue XUM.
CBONCTBA

61 15.Am¢poTepHbIe OpraHnyeckKue u|l . Tlonydyenue u
HeopraHu4veckue coequHenus. (AmdorepHOCTh amQoTepHbIC
OKCHJIOB ¥ THJAPOKCHJIOB TMEpeX. METalIOB, CBOIiCTBA
AMHHOKHCIIOT) Al(OH)3

62 16.'eneTuyeckass cBA3bL MexAy Kkiaaccamm |1 JLo.
OpPraHHYecKNX U HEOPraHHUYECKUX COeTNHEHMIA. [TpakTryeckoe
(ITonsiTHE O TEHETUYECKOH CBSI3M M TEHETHUYEC. OCYIIIECTBIICHUE
psnax.) MIepPEX0/I0B

63 17. Ypok — ynpaxknenue mo teme. (Pemenue | 1
3a7a4 ¥ yIpakKHEHUH )

64 18. KourtpoabHasi padora «BemecTBa W HX
CBOICTBa)»

65 Pemienne SKCHepHMEHTAJBHBIX 3amady  mo | 1 IIpakTuyeckasn
HEOPraHu4ecKoi XuMHHU. padora Ne3

66 1

67 Hrorosasi koHTpoJIbHAsSI padoTa. 1

68 3aK/II0YHTETbHBI YPOK

HNuTepHer - pecypcsl.

denepanbHbIii 00pa3oBaTeNbHBIN MopTan «Poccuiickoe odpaszoBanuey. hitp //www.edu.ru
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Xumudeckas Hayka u oOpazoBanue B Poccuu http://www.chem.msu.su/rus

Xumus u Kuzub — XXI Bek http://www.hij.ru

ChemNet: mopras ¢pyHIaMEHTAILHOTO XMMHYECKOT0 0Opa3zoBanus http://www.chemnet.ru
OCHOBBI XMMHH: 00pa30BaTeIbHBIN CAalT JUIsl IIKOJLHUKOB U CTyIEeHTOB http://www.hemi.nsu.ru
besok u Bce 0 HeMm B Ouostoruu u xumuu http://belok-s.narod.ru

Bupryanbnas xumudeckas mkoia http://maratakm.narod.ru

Mup xumuu http://chem.km.ru

Komnekius «EcTecTBeHHOHAYYHBIEC SKCIIEPUMEHTBI»: XuMus http://experiment.edu.ru
Opranudeckasi XUMUsL: YIIEKTPOHHBIN YIEOHUK [Tl CPeTHEN HIKOIIBI
http://www.chemistry.ssu.samara.ru

XuMus Ui BCeX: WILTIOCTPUPOBAHHBIE MATEPUAIIBI IO OOIIEeH, OpraHNYeCcKON 1 HEOpraHUIEeCKOH XUMUU
http://school-sector.relarn.ru/nsm/

[IkonbHas xumus http://schoolchemistry.by.ru
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