


MHNOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMma cocraBjeHa Ha OCHOBe TpeOoBaHuil PenepanbHOro rocyJapCcTBEHHOIO CTaH-
naprta cpemaHero oliiero odpa3oBaHusi, MPUMEPHON 00pa30BaTENIbLHON MPOrpaMMBI CpeHero odmero o0-
pa3oBaHUs M aBTOPCKOH mporpammsl kKypca xumun it 10-11 knaccoB o0rmeoOpa3oBaTeNbHbIX yUpexke-
Huit nox penakuueir O.C. ['abpuensiaa.

Hcnoan3oBanue 000pyaoBaHusi HeHTpa oOpa3oBanusi «Touka pocra»

B MKOY mkosa ¢. CuakoBka ucnoybzyercsi odopynosanue nenrpa Touka pocra, obecrnedynBaeT-
csl peanm3aiusi o0pa30BaTEIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOH HAMPAaBICHHOCTH, Pa3paOOTaHHBIX B
COOTBETCTBUU C TPeOOBAaHUSIMHU 3aKOHOJATENBCTBA B chepe oOpa3oBaHus U ¢ y4€TOM pekoMmeHmanui de-
IepaibHOTO OrnepaTopa yueOHOro mpenMera « XuMUsD».

Ob6pazoBarenbHas MPOrpaMMa MO3BOJISIET HHTETPUPOBATD PEATN3YEMBIE 31€Ch MOXOABIL, CTPYKTYPY
U COAep KaHMe MPH OPraHu3alny OOyUYeHHsI XUMUH B CTapIINX KJaccaX, BHICTPOEHHOM Ha 0ase oboro u3
TOCTYITHBIX yueOHO-MeToandecknx Komriekcos (YMK).

Ucnonp3zoBanne obopynoBanus neHTpa «Touka pocra» mpu peanmsaunu naHHod OIl mossodsier
CO311aThb YCJIOBHSL:

v IS pacIlUpPEHHUs COIEPIKAHUS MIKOJILHOTO OHOJIOrUUeCKOro 00pa3oBaHus;

v AJI1 MOBBILICHUA O3HABATEIbHON aKTHUBHOCTU O6yLIaI'OH_[I/IXC$I B eCTeCTBeHHO-HaquOﬁ
obnactu;

v\ s pasBUTHSL JIMYHOCTH pebeHKa B mporecce oO0yueHHss OHOJNIOrHMH, €ro CrocoOHOCTE,
(bopMHUpPOBAHUS U YIOBIETBOPEHHS COLIMAIBHO 3HAYUMBIX HHTEPECOB U NMOTPEOHOCTEHH,

v’ nns paboThl ¢ ONAPEHHBIMH NIKOJBLHUKAMH, OPTaHU3ALMU WX PA3BUTHS B PasIMYHBIX
obnactsax 0Opa3oBaTeNIbHOMN, TBOPUYECKOH NeATETHHOCTH.

[Mpumensisi udpoBbie TadOPATOPUHN HA YPOKAaX OMOJOTHH, yHAIIHeCs CMOTYT BBIMOJHUTH MHOXKE-

CTBO J1aOOPATOPHBIX PAOOT U SKCIEPUMEHTOB IO MPOTPAMME OCHOBHOH IIKOJIBI.

HenssmMu u3ydyeHusi XMMHUH B CpeHel IKoJIe IBJIAITCA:

- (¢opMUpOBaHHE YMEHHUs] BUIAETh W MOHHMATh LIEHHOCTb OOpPa30BaHMs, 3HAYNMOCTb XUMHUYECKOTO
3HAHUS U K&KIOTO YeJIOBEKAa He3aBHCHUMO OT €ro NpodecCHOHAIBbHOM e TENbHOCTH, YMEHHE Pa3iniaTh
(bakThl U OLIEHKH, CPABHUBATDH OLICHOYHBIE BBIBOJBL, BUETh UX CBSA3b C KPUTEPUSIMH OLICHOK M CBSI3b KPHU-
TEepPUEB C OMPENEIEHHON CUCTeMOH IIeHHOCTeH, popMyTrpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

- (popMHpOBaHME LIETIOCTHOTO MPEACTABICHUS O MHUpPE, MPENCTABICHUS O POJIM XUMHU B CO3aHUH
COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHUHBI MUPA, YMEHUSI OOBACHATh OOBEKTHI U MPOLIECCH OKPYIKA0-
med AefCTBUTENbHOCTH (MPUPOIHON, COLMANBHOM, KyJbTYPHOW, TEXHHUYECKOW CPEeAbl), UCIONBb3Ys IS
3TOr0 XUMHYECKHE 3HAHUS,

- IpuOOpeTeHNe OMbITa PA3HOOOPA3HON NEATENbHOCTH, OMbITA MO3HAHUS U CAMONO3HAHUS, KIIOUe-
BBIX HABBIKOB, UMEIOIUX YHUBEPCAJIbHOE 3HAUYCHHE MU PA3JIMYHBIX BUJOB NEATEIbHOCTH — HABBIKOB pPe-



IIeHUs1 poOJieM, TPUHATHS PEIIeHUH, MMONCKa, aHanu3a U oOpaboTku MHPOPMALMH, KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB U3MEPEHUI, COTPYAHHUYECTBA, OE30MacHOro OOpaleHus ¢ BEUIECTBAMHU B MOBCEIHEB-
HOM KU3HU.

IIporpaMma HampabJieHa Ha pean3aLU0 BAXHEHIINX 3a1a4 CTapIIeH IIKOJBL:

1) popmupoBaHne HETOCTHOrO MPEACTABICHUSI O MUPE, OCHOBAHHOTO HAa MPUOOPETEHHBIX 3HAHMSIX,
YMEHUSIX U CIIOCO0ax AesITeTbHOCTH,

2) npuodpeTeHue onbITa pa3HOOOPA3HOH NeSTENbHOCTH, ONbITA MO3HAHUS M CAMOITO3HAHMS,

3) B MOATOTOBKE K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOpA MHAMBHUIYAJTBLHONH 00pa30BaTEIbHOW WM
npo¢eCCHOHATBHON TPACKTOPHH.

4) pa3BuTHE JTUYHOCTU OOYUAIOIINXCS, MX WHTEJUIEKTyaJbHOE U HPABCTBEHHOE COBEPIIEHCTBOBAHUE,
¢dbopMupoBaHHE y HUX T'YMaHUCTHYECKUX OTHOIIEHHUH U HKOJIOTHYECKHU LeIeco00pa3HOro NoBeAeHNs B Obl-
Ty U TPYIOBOH AEATENbHOCTHY,

5) BEIpaOOTKY MOHUMaHMs O0IIECTBEHHOH NOTPEOHOCTH B PA3BUTHU XUMUH, a TaKXke (OPMUPOBAHHE
OTHOILIEHHS K XUMHHU KaK BO3MOXKHOH obnactu OyayIuel mpakTHIeCKOH NesITeTbHOCTH;

6) opmupoBaHue yMeHHUs1 0€30MacHOro OOpAaLIeHHsI C BEIIECTBAMH, UCIIOIB3YEMBbIMU B ITOBCEIHEB-
HOM KU3HU.

MecTto yyeOHOro npeamera B yueOHOM IJIaHe.

IIporpamma no xumun st 10—11 kmaccos o0meoOpa3oBaTeNbHBIX YUPEKACHUN SABISETCS JIOTUYe-
CKHM TIPOJOJKEHHEM aBTOPCKOTO Kypca AJisi OCHOBHOH mkoubl. [losToMy OHa paspaborana ¢ onopoit Ha
Kypc XxuMuu 8—9 knaccoB. Pe3yapTaToM 3TOro SIBUJIOCH TO, YTO HEKOTOPbIE, IPEUMYILECTBEHHO TEOPETH-
YeCKHe TeMbl Kypca XUMHUH OCHOBHOM IIKOJIBI PACCMATPUBAIOTCSI CHOBA, HO yXKe Ha OoJiee BBICOKOM, pac-
IIUPEHHOM H yIIIyOJIEHHOM YPOBHE. DTO CHIOCOOCTBYET (POPMHUPOBAHUIO LIEIOCTHOM XMMUYECKOH KapPTHHBI
Mupa, 00ECIeUeHUI0 TPEEeMCTBEHHOCTH MEKTy OCHOBHOW U crapuieil ctyneHsmu oOy4ueHus: B oOmeobpa-
30BaTEJbHBIX YUPEKACHUSIX.

Kypc deTko nenurtcs Ha J1Be 4aCTH COOTBETCTBEHHO rojpam oOydeHus: opranudeckyro (10 kmacc) u
obmytro xumuto (11 xiace)

Kypc xummn cpennero (noiaoro) obmero oopasosanust no xumun 10—11 xnaccos. ba3ossrii ypo-
BeHb. [Iporpamma paccuutana Ha | 4ac KJIaCCHBIX 3aHATHUN B HEAENIO MPU U3YUYEHUU NPEAMeTa B TeUEHHE
nByx net (10 u 11 xnaccer), Bcero 70 vac (35 gaca B 10 kmacce, 35 yaca B 11 xacce).

Hcnonb3yemMble yueOHUKH aBTOpPa UMEIOTCS B (peiepaibHOM MepevyHe yueOHUKOB, PEKOMEHIOBAHHBIX
K HCTIOJIb30BAHUIO B 00pa30BaTEIbHOM IPOLIECCe B 00PA30BATENIbHBIX YUPEKICHUSX, PeATU3YIOLUX 00pa-
30BaTeNIbHbIC MPOTPAMMBI CPETHETo 00Iero o0pa3oBaHMsI.

INIAHUPYEMBIE PE3YJIbTATDBI

B pesyabTare u3yueHusi yueGHoOro npeamera «XuMHs» Ha YPOBHe CpeJHero o01ero o0pa3oBaHus:
BbinyckHHUK HA 0230BOM YPOBHE HAYUHTCS:

—  packpbIBaTh Ha MpHUMeEpax poJib XUMHH B (POPMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpa U
B [IPAKTUYECKON IE€ATEILHOCTH Y€JIOBEKa,

— JIeMOHCTPUPOBAaTb HA MPHUMEpPax B3aUMOCBA3b MEXIy XHUMHEH W JPYTMMU €CTECTBEHHBIMU
HayKaMH,

—  packpbIBaTh Ha MpUMeEpax IMOJOKEHUS TEOPUHU xuMuieckoro crpoeHuss A.M. bytneposa;



— mnoHuMath ¢usndeckuil cmbicn Ilepumopmueckoro 3akoHa [{ M. MeHneneeBa W Ha €ro OCHOBE
OOBSICHATD 3aBUCUMOCTb CBOHCTB XHUMHYECKHUX 3JIEMEHTOB M OOpa3OBaHHBIX HMMH BEINECTB OT
3JIEKTPOHHOT'O CTPOEHHS aTOMOB;

—  OOBSCHSATH MPUYUHBI MHOTOOOpPA3usl BEIIECTB HA OCHOBE OOIIMX MPEACTaBIeHUN 00 UX COCTaBe U
CTPOCHUY,

—  TIPUMEHATH MPaBHJIa CHCTEMATUYECKOH MEKIYHAPOAHON HOMEHKIIATYPBI KaK CPEICTBA PA3TIUUCHUS
U UJIeHTH(UKALNN BEIIECTB 110 UX COCTABY U CTPOEHHUIO;

—  COCTaBIISITb MOJIGKYJSIPHBIE M CTPYKTYpHBIE (OPMYJIBI OPTaHUYECKHX BEINECTB KaK HOCUTENEH
uHpOpPMALMK O CTPOSHHM BEINECTBA, €r0 CBOWCTBAX W MPHHAJIE)KHOCTH K ONPEACTICHHOMY KIIacCy
COEUHEHMUI;

—  XapaKkTepH30BaTh OPraHMYECKHE BELIECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBAM, YCTaHABJIUBATH
NPUYIHMHHO-CIIEICTBEHHBIE CBA3HM MEXKY JAHHBIMU XapaKTEPUCTUKAMH BEIECTBA;

—  TIPUBOIUTH NMPHUMEPbl XUMHUYECKUX PEAKILUH, PACKPBHIBAIOLINX XaPAKTEPHbIE CBOWCTBA THUITUYHBIX
NpPEACTaBUTENEH KJIACCOB OPTaHUYECKUX BEIIECTB C IIEJbI0 MX HUACHTU(PUKALUN U OOBSCHEHHs OOJNacCTH
NPUMEHEHHS,

—  TIPOTHO3MPOBATH BO3MOXKHOCTb NMPOTEKAHUS XUMHUYECKHUX PEaKIMH Ha OCHOBE 3HAHUI O THUIAx
XUMHYECKON CBSI3HM B MOJIEKYJIAX PEAreHTOB U MX PEaKLMOHHONW CIIOCOOHOCTH,

—  HCIIONIb30BAaTh 3HAHUS O COCTABE, CTPOCHUU M XMMHYECKHUX CBOHCTBAX BEIIECTB I O€30MacHOro
NPUMEHEHHSI B IPAKTUYECKOH IeATENbHOCTH,

— TPUBOOUTH TNPUMEPBl MPAKTHYECKOTO HCIMOJb30BAHUS MPOAYKTOB MepepadoTkn HePTH U
NPUPOAHOTO Ta3a, BBICOKOMOJEKYJSIPHBIX COCOMHEHUH (TONMATHIIEHA, CHUHTETHYECKOrO Kaydyka,
alleTaTHOT'O BOJIOKHA);

—  TPOBOAMTDH OMBITHI MO PACTIO3HABAHUIO OPTAHMYECKHX BELIECTB. TIMIEPUHA, YKCYCHOH KHCJIOTHI,
HETIpeIeNbHBIX JKUPOB, TIIOKO3bI, KpaxMaja, O€JIKOB — B COCTaBe MHUILEBBIX MPOAYKTOB U KOCMETHYECKUX
CPEICTB;

— BJAQAETh MpaBWIAMH W TMpHeMaMu Oe3omacHOW paboThl ¢ XUMHUYECKUMH BEIIECTBAMH U
J1a0opaTopHBIM 000PYIOBAHHEM,;

—  YCTaHaBIMBATb 3aBUCHMOCTh CKOPOCTH XHUMHYECKOW pEaKIUH U CMEIEHHs XHMHUYECKOTro
pPaBHOBECHSI OT pAa3JIMYHBIX (PAKTOPOB C IIENBIO OMpPENENICHHs] ONTUMAJIbHBIX YCIOBHHA TNPOTEKAHUS
XUMHUYECKUX MPOLIECCOB;

—  TIPUBOIUTH NMPUMEPHI THAPOSN3A COJIEH B TIOBCEIHEBHON KM3HH YEJIOBEKA,

—  TIPUBOIUTH MPUMEPHI OKUCIUTEbHO-BOCCTAHOBUTENIbHBIX PEAKIUi B MPUPOJIE, TPOU3BOACTBEHHBIX
nporieccax U )KM3HEAEATEIbHOCTH OPTraHU3MOB,

— TPUBOOUTH MNPHUMEPbl XUMHUECKHUX pPEaKIMH, PaCKPbIBAIOIINX OOIIHMe XHMHYECKHE CBOMCTBA
MPOCTBHIX BEIIECTB — METAJUIOB M HEMETAJIIOB;

— TPOBOAMTH pacueTbl HAa HAXOKACHHWE MOJIEKYJAPHOH (DOPMyJIbI YIJIEBOAOPONA IO MPOAYKTAM
CrOpaHusl 1 MO €r0 OTHOCUTENbHON TUIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIUX B €r0 COCTAB;

—  BJIAETh IpaBWIaMu 0€30MacHOro oOpaleHus ¢ €IKUMHU, TOPIOYMMH 1 TOKCHYHBIMHU BELIECTBAMH,
cpencrBaMu OBITOBOM XVMHH,

—  OCYLIECTBJISITh IOUCK XUMHUYECKOH MH(GOPMALINHN 110 HA3BAHMSIM, HACHTU(PUKATOPAM, CTPYKTYPHBIM
(dbopMyiaMm BELIECTB,;

— KPHWTHYECKH OIICHMBAaTh W HUHTEPIPETHPOBATH XHMUYECKYI0 HH(POPMAILHIO, CONEPKAIIYIOCS B
COOOLIEHUSIX CPENCTB MaccoBOW WH(popManmu, pecypcax HMHTepHETa, HAay4YHO-MOMYJSPHBIX CTAThAX C
TOUKH 3pPEHHs] €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEJSIX BBIABJICHHS OIIMOOYHBIX CYKACHUH U
bopmupoBaHHs COOCTBEHHON MO3ULIHH,

— TPEenCTaBIATh IYTH pEUIeHUs rI00aJbHBIX MPOOJieM, CTOALIMX Iepel YelIOBEUECTBOM:
SKOJIOTMYECKHX, SHEPTETUIECKHX, CHIPbEBBIX, U POJIb XUMUH B PEIIEHUH STHX MPOOIIeM.

BbinyckHHUK HA 0230BOM YPOBHeE MOJYYHUT BO3MOKHOCTh HAYUHTbCS:
—  WIIIOCMPUPOGANs HA NPUMePAx CMAHOGNCHUE U 360JIOYUI0 OP2AHUYECKON XUMUU KAK HAYKU HA
PABUYHBIX UCMOPUYECKUX IMANAX €€ PA36UNMUSL



—  UCNONBL306aMb  MEMOObl  HAYYHO20 HO3HAHUA HNPU  BLINOJIHEHUU  NPOEKMO8 U  Yy4eOHO-
UCCe00BAMENBCKUX 3A0aY NO U3YUEHUIO CE0IICMG, CROCOD08 NONYYEeHUs U PACNO3HABAHUS OP2AHUYECKUX
eeuyecmae;

—  00wsiCHAMb NpUpOoOy U CHOCOObl O0OPA306AHUS XUMUYECKOI C8:A3U. KOBANCHMHOU (NOJAPHOIl,
HEeNOJIAPHOIL), UOHHOI, MEeMANIUYECKOH, 6000OPOOHOI — C Yelvl0 ONpedeneHus XUMUYEeCKoil aKkmueHoCmu
6euyecme;

—  YCMAHABIUBAMb 2eHEMUYECKYIO C6513b MENHCOY KIACCaAMU OPLAHUYECKUX 8ejecms O 0OOCHOBAHUS
NPUHYUNUATLHOT BO3MOICHOCIU NOJYYEHUS OP2AHUYECKUX COeOUHEHUT 3A0AHHO20 COCIABA U CIPOEHIUSL

—  YCMAHABIUSAMb G3AUMOCEA3U MeHCOY Pakmamu u meopueil, NPUYUHOL U cle0Cmeuem npu aHalu3e
NpoONeMHBIX CUumyayuii 4 000CHOBAHUU NPUHUMAEMBIX PEULeHUT] HA OCHOBE XUMUYECKUX 3HAHUI.

BbinyckHHK HA yIJ1y0JIeHHOM YPOBHE HAYUHTCSI:

—  packpbIBaTh Ha MpUMeEpax poiib XUMHH B (POPMUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpa U
B IPAaKTUYECKOW AESATEIbHOCTH 4YEJIOBEKAa, B3aHUMOCBSI3b MEXKAY XUMHUEH W JIPYTMMH €CTECTBEHHBIMU
HayKamy,

—  WUIKOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U 3BOJIIOLMK) OPraHUYeCKOW XMMHUH KaK HayKU Ha
Pa3INYHBbIX HCTOPUUYECKUX DTAIax €€ Pa3BUTHUS,

— YCTaHAaBJIMBATh MPUYMHHO-CIENACTBEHHBbIE CBA3H MEXIy CTPOCHHMEM aTOMOB XUMHYECKHX
3JIEMEHTOB M MEPUOANYECKUM H3MEHEHHEM CBONCTB XUMHUYECKHUX DBJIEMEHTOB M HX COEAUHEHUN B
COOTBETCTBUU C MOJIOXKEHUEM XUMUYECKUX 3JIEMEHTOB B [IEPUOAUYECKON CUCTEME,

— aHAINU3UPOBATH COCTaB, CTPOCHHE W CBONCTBA BELIECTB, INPUMEHSA MOJIOXKEHUS OCHOBHBIX
XUMHUYECKUX TEOpUH: XMMHUECKOro CTPOEHHsl opraHuyeckux coeauHeHuit A M. Bytneposa, cTpoeHus
aTOMa, XUMHUYECKOW CBSA3HU, JJIEKTPOJIMTHYECKOW AOUCCOLMALMU KUCIOT U OCHOBAaHMM, yCTaHABIUBATH
MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKy CBOMCTBAMM BEILECTBA U €r0 COCTABOM U CTPOCHHUEM,

— TPUMEHATH NPaBUJIa CUCTEMAaTUYECKON MEXKIyHAPOJHON HOMEHKJIATYPBI KaK CPEACTBA Pa3INYeHUs
U UIeHTH(UKALNN BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

—  COCTaBIISITb MOJICKYJSIPHBIE M CTPYKTYPHBIE (POPMYIIBI HEOPTAaHUYECKUX M OPraHHMYECKUX BEIIECTB
KaK HOCHTeJeH HHPOPMAMK O CTPOSHHH BEILIECTBA, €r0 CBOHCTBAX M MPUHAJIEIKHOCTH K ONPENeIeHHOMY
KJIACCY COCIUHEHUI,

—  OOBSCHATH TpUpPOAy U CHocoObl 00pa3oBaHUST XMUMHYECKOH CBS3U. KOBAJICHTHOU (TIOJSIPHOM,
HETOJIIPHON ), MOHHOH, METAJUTMYECKOH, BOIOPOAHONW — C LEJBIO ONMpPESIeHUsT XUMUYECKOW aKTUBHOCTU
BELIECTB;

—  XapakTepu3oBaTb (U3MYECKHE CBOHCTBA HEOPraHMYECKUX ¢ OPTaHMYECKHUX BEINECTB U
yCTaHABJIMBATh 3aBUCUMOCTb (PH3UUECKUX CBOWCTB BEIECTB OT TUIA KPUCTAJUIMIECKON PEIIeTKY,;

—  XapakTepu30OBaThb 3aKOHOMEPHOCTH B WM3MEHEHMM XHMHYECKHUX CBOWCTB MPOCTBIX BEIIECTB,
BOJOPOAHBIX COENMHEHHM, BBICIIUX OKCUAOB U THAPOKCUAOB,

—  IPUBOJAUTHL MPUMEPHI XUMUYECKUX PEeaKLUl, pacKpbIBAIOLINX XapaKTepHble XMMUUECKHEe CBOMCTBa
HEOPraHWYECKUX M OPraHMYeCKHX BEIIECTB H3YUEHHBIX KJIACCOB C LENbI0 WX  HUASHTU(DHUKALUH |
OOBSICHEHUS O0JIACTH MPUMEHEHHS,

— OIpenessiTb MEXaHM3M pEaKUUd B 3aBUCUMOCTH OT YCJIOBHHM MNPOBENEHUS pPEaKUUH U
MIPOTHO3UPOBATh BO3MOXKHOCTb NMPOTEKAHMUSI XMMUYECKUX PEAKLUN HA OCHOBE THUIA XUMHYECKOW CBSI3U U
AKTUBHOCTH PEareHTOB;

—  YCTaHABJIMBATb 3aBHCUMOCTb PEAKLIMOHHOM CITOCOOHOCTH OPTaHUYECKUX COSTUHEHUN OT XapakTepa
B3aUMHOT'O BJIUSIHUS aTOMOB B MOJIEKYJIaX € LEJIbI0 MPOrHO3UPOBAHNS POAYKTOB PEAKLIUY;

— yCTaHAaBIMBATh 3aBUCUMOCTb CKOPOCTHM XHMHYECKOM peakuMu M CMELIEHUs XUMHYECKOro
pPaBHOBECHSI OT pAa3JIMYHBIX (PAKTOPOB C IIENBIO OMpPEIENICHHs] ONTUMAJIbHBIX YCIOBHH TNPOTEKAHUS
XHMHYECKUX MPOLECCOB;

—  YCTaHaBJIMBATh M€HETUYECKYH) CBA3b MEXIY KJIaCCaMU HEOPraHWYECKUX M OPTaHUYECKHUX BELIECTB
it OOOCHOBaHHS MNMPUHLUNHAIBHOW BO3MOXHOCTH IIOJNYYEHHs HEOPTaHHYEeCKUX M OPraHHYeCKHX
COEAMHEHUH 3aJaHHOTO COCTaBa U CTPOEHUS,

— mnopdupaTh peareHThbl, YCJIOBUS M OINPEHENATh MPOAYKTHI PEaKUWi, MO3BOJSIIOMINX PEaJH30BaTh
JTa00paTOpHBIE M MPOMBILUICHHBIE CIOCOOBI MOJYYEHHsT BAKHEHITNX HEOPTaHUYECKUX M OPTaHUYECKHX
BELIECTB;



—  ONpEeNeNsiTh XapakTep CPeIbl B pe3ysIbTaTe FHIPOIN3a HEOPIraHUIECKUX U OPTaHUYECKUX BEIIECTB U
NPUBOANUTH MPUMEPHI THIPOJIN3a BEILIECTB B MOBCEIHEBHOHN JKU3HU YEJIOBEKa, OMOIIOTHYECKUX OOMEHHBIX
nporeccax U MPOMBIIIJIEHHOCTHY,

—  TIPUBOIUTH MPUMEPBI OKUCIUTEbHO-BOCCTAHOBUTENILHBIX PEAKIUi B IPUPO/IE, TPOU3BOACTBEHHBIX
nporeccax U )KM3HEAEATEeIbHOCTH OPraHU3MOB,

—  0DOCHOBBIBATH NPAKTUYECKOE HCIIONBb30BAHUE HEOPraHMUECKUX M OPTaHHYECKHUX BEIIECTB U HX
peaKIuii B MPOMBILIJIEHHOCTH U OBITY;

—  BBINOJHATh XMMUYECKUH SKCIIEPUMEHT [0 PACIIO3HABAHMIO U IOJYYEHHIO HEOPTaHUYeCKUX U
OPTaHUYECKUX BEIIECTB, OTHOCSILINXCS K PA3JIMUHBIM KJIACCAM COEUHEHHI, B COOTBETCTBHHU C MPABHIIAMH
U pueMaMu O6e30macHoi padboThl ¢ XUMUYECKIMHU BEIIECTBAMH U JIA00OPATOPHBIM O0OPYIOBAHUEM;

— TPOBOAMWTH pacueTbl HAa OCHOBE XUMHUYECKHMX (OpPMyJ M YpaBHEHMH peEaKLHil: HaxOKACHHE
MOJIEKYJISIPHOHM (hOPMyJIbl OPraHMYECKOTO BEINECTBA MO €ro IUIOTHOCTH M MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOZSIIUX B €r0 COCTaB, WJIM IO MPOAYKTAM CTOPAHUs, PacyeTbl MaCCOBOH AOJH (MacChl) XUMHUYECKOTO
COEIMHEHHUS B CMECH, pacdyeThl Macchl (0ObeMa, KOJIMUYECTBA BEIECTBA) MPOAYKTOB PEAKLIUH, €CIIH OTHO U3
BEIIIECTB aHO B M30OBITKE (MMEeT MPUMECH), pacyeThl MACCOBON MJIM OOBEMHOM JIOJIU BBIXOAA MPOAYKTA
peaKkuu OT TEOPETUYECKH BO3MOJKHOTO;, PacyeThl TEIUIOBOro 3(¢eKTa peakiuu, pacueTbl OOBEMHBIX
OTHOILIEHHH ra30B MPH XUMUYECKHX PEAKLUAX;, pacueThl MacChl (00bEMa, KOJIMYECTBA BEIECTBA) POIYKTA
peaKIyH, €CJIM OHO U3 BEIIECTB JaHO B BUIE PACTBOPA C OMpPENENIEHHON MacCOBOH 10JIeH pacTBOPEHHOTO
BEIIIECTBA,

—  HCIIONIb30BaTh METONbl HAYYHOTO TMO3HAHMSA. aHAJINU3, CHHTE3, MOIEIUPOBAHHE XHMHYECKHX
NPOIIECCOB M SIBJICHUH — NPU pelIeHHH y4eOHO-MCCIIENOBATENbCKUX 3a/ad 10 W3yYEHHIO CBOWCTB,
CrocOOOB MONTyYEHHsI M PACTIO3HABAHUS OPTAHUYECKUX BEIIECTB,;

—  BJIQAETh IpaBWIaMu 0€30MacHOro oOpameHus ¢ €IKUMHU, TOPIOYMMH M TOKCHYHBIMHU BELIECTBAMH,
cpencrBaMu OBITOBOM XVMHH,

—  OCYLIECTBJISITh IOUCK XUMHUYECKOH MH(GOPMALINHN 110 HA3BAHMSIM, HACHTU(PUKATOPAM, CTPYKTYPHBIM
(dbopMyiaMm BELECTB,;

— KPWTHYECKH OIICHMBAaTh W HWHTEPIPETHPOBATH XHMUYECKYI0 HH(POPMAIHIO, CONEPKAIIYIOCS B
COOOILIEHNSAX CPENCTB MaccoBOW WH(popManmu, pecypcax HMHTepHETa, Hay4YHO-MOMYJSPHBIX CTAThAX C
TOUKH 3pPEHHs] €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LEJSIX BBIABJICHHS OIIMOOYHBIX CYXKACHUH U
bopmupoBaHHst COOCTBEHHON MO3ULINH,

—  YCTaHaBIMBATb B3aMMOCBSI3U MEXIY (pakTamMu WU TEOpHel, MPUYMHON U CIENCTBUEM NPH aHATN3E
npoOJIEMHBIX CUTYalMid 1 OOOCHOBAHUH MPUHUMAEMbIX PELISHHH HA OCHOBE X UMHUYECKUX 3HAHUH,

— TPEenCTaBNATh IyTH pPEIIeHUs TJIOOANbHBIX MpoOjeM, CTOSIMUX Tepel YelOBEUeCTBOM, U
NEPCIEKTUBHBIX ~HAMPABJICHUH Pa3BUTHS XMMHYECKMX TEXHOJIOTHUH, B TOM YHCJIE€ TEXHOJOTHIM
COBPEMEHHBIX MaTepPHAJIOB C PA3JUYHOH (PYHKLIHMOHAIBHOCTBIO, BO30OHOBISIEMBIX WCTOYHHKOB CBIPBS,
nepepadOTKU U YTHJIN3ALUH ITPOMBIIIIEHHBIX U OBITOBBIX OTXO/IOB.



COAEPXAHUE YYEBHOTI'O KYPCA «XXUMMHAL. 10-11 KJJACCBI»
10 knacc. Opranuyeckasi XuMmsl.

Benenmue (1)

IIpenmer opranuyeckoil xumun. CpaBHEHHE OPraHUYECKUX CO€IUHEHUI ¢ HeopraHudeckumu. Ilpu-
POIHBIE, HCKYCCTBEHHbIE U CHHTETUUECKHE OpraHNYeCKHe COeIMHEHHUS.

Temal. Teopusi CTpOEHUSI OPraHUYECKUX COETUHEHUN (24)

BanentHocTh. XUMHUECKOE CTPOEHHE KaK MOPSAJOK COEIMHEHUS aTOMOB B MOJIEKYJiE€ COIJIaCHO MX
BaJieHTHOCTU. OCHOBHBIE MOJIOKEHUS] TEOPUM XUMUYECKOINO CTPOEHMsI OpraHudeckux coeauHeHui. Ilo-
HSTHE O TOMOJIOTMU M TOMOJIOTax, M30MEpHUU U U30Mepax. XuMHuUeckrue (GOpMyJibl U MOJEIH MOJIEKYJ B
OPraHUYeCKON XUMUHU.

Te m a 2. YraeBogopoasl U UX MPUPOIHBIE UCTOUHUKH (8 1)

IIpuponnsiii ra3. Ankanbl. [Ipuponnsiii ras kak Torumso. [IpenmylecTsa mpUpoOIHOTro raza nepen
ApyruMu Bugamu Toriusa. CocTtaB MpUPOAHOro rasa.

AJKaHBI: TOMOJIOTHUECKHUH Psii, U30MEPHsI U HOMEHKJIATypa ajJkaHoB. XMMHUYECKHE CBOICTBA alika-
HOB (Ha NMpHUMepe METaHa W 3TaHa). FOPEHHE, 3aMeIleHHUe, Pa3JIoKeHNe U neruapuposanue. [IpumeHeHune
AJIKAHOB HAa OCHOBE CBOMCTB.

AJKeHbl. DTHIIEH, €ro MOJy4eHHe (IernApupOBaHUEM 3TaHa W AerujapaTauuedl 3TaHona). XUMH-
YeCKHe CBOMCTBA STUJICHA: TOPEHNE, KAYeCTBeHHbIE peakinu (obeciBeunBaHne OPOMHOM BOIBI U PacTBOpA
nepMaHraHaTa Kajus), Tuapartanus, nomuMepusanus. [lonmstunes, ero cBolicTsa U npuMmenenue. [lpume-
HEHHE STUJIEHA HA OCHOBE CBOMCTB.

Ankamuensl M K a y 4y K U. [loHsaTue 00 ankaameHax Kaxk yrieBOAOPOAAX C ABYMs JBOMHBIMH CBSI-
3ssMu. XUMUYecKue CBOHCTBa Oyrtaamena-1,3 u wu3ompeHa: obeclBeurBaHWE OpPOMHON BOABI U MO-
JIuMepu3alys B kKaydyku. Pe3una.

AJNKWHBI. ALETWIEH, €ro NOJy4YeHHE MUPOJIM30M MeTaHa U KapOWOHBIM CHOCOOOM. XUMHUECKHe
CBOWCTBA allETHJIEHA: TOpPeHHe, 00ecBeUnBaHNE OPOMHON BOIBI, MPUCOSTUHEHNE XJIOPOBOIOPOIA U THU-
patauus. [IpumeHeHne aneruneHa Ha OCHOBE CBOWCTB. Peakuus nonumepusanuu BuHuiaxjaopuna. [lomu-
BUHUJIXJIOPUA U €r0 IPUMEHEHHE.

benzon. Ilonyuenne OeH30a U3 rekcaHa W aleTHIeHa. XUMUYECKHE CBOHCTBa OEH30Ja: TOpEeHHE,
rajloreHupoBaHue, HuTposanue. [I[pumenenne OeH3051a HA OCHOBE CBOWCTB.

He ¢ T 5. Cocras u nepepaborka Hedptu. Hedrenponyxrsl. bersnn u nonsTre 00 OKTaHOBOM YHCIIE.

Tema 3. Kucnopoaconepxaiiue opraHM4ecKie COSIUHEHNS 1 UX MPUPOIHbIE HCTOUHUKH (10 1)

EnuHCTBO XMMHUUYECKON OpraHU3aliu )KUBBIX OPTaHU3MOB. XUMHUUYECKUN COCTAB JKUBBIX OPraHU3MOB.

Cruprer. [Tonyyerne sTanona OposkeHHEM IIFOKO3bl U THApaTalued 3TuieHa. | uapoKcuibHast rpyI-
na kak ¢pyHkunoHanbHas. IlpencraBienne o BOTOPOAHOH CBsI3H. XUMHUECKHE CBOHCTBA STAHONA. TOPEHUE,
B3aUMOJIEHCTBHE C HaTpHEeM, 0Opa30BaHUE MPOCTBIX U CIOXKHBIX 3(UPOB, OKHCIeHHEe B anbaerun. Ilpume-
HEHUE 3TAHOJIa HA OCHOBE CBOMCTB. AJIKOIOJIM3M, €ro MOCEICTBUS U IpenyNpekIeHue.

ITonsTHE O mpenenabHBIX MHOIOATOMHBIX CUpTax. I'NuIepuH Kak NpeacTaBUTeNb MHOTOATOMHBIX
cnupToB, KauecTBeHHas peakius HA MHOroaTOMHbIE CIUPTHL. [IpuMeHeHue rnunepuHa.

Kamennsiii yronb. @enos. Kokcoxummuyeckoe mpou3BoACTBO U ero nponykuwus. [lonydenue ¢penona
KOKCOBAHHEM KaMEHHOTO yrIisi. B3anmMmHOe BiMsSHHME aTOMOB B MOJieKyJe (peHoma: B3auMoneicTBue ¢
TUIPOKCUIOM HATpUsl U a30THOU

kucnoroil. IlomukonneHcamnust ¢eHona ¢ dopmambaerugoM B (HeHONoPOPMATbISTHAHYIO CMOJY.
IIpumenenue heHona Ha OCHOBE CBOWCTB.



Anpnerunsl. [TonyueHne anpaeruoB OKHUCIEHHEM COOTBETCTBYIOLIMX CIUPTOB. XUMUYECKUE CBOM-
CTBAa aJBIETHIOB. OKHUCJIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY M BOCCTAHOBJICHHE B COOTBETCTBYIOIIUH
crupt. [Ipumenenune popmManbaernaa U aneTanbieruia Ha OCHOBE CBOHCTB.

Kap6onosbie kucnotel IlomyueHne kapOOHOBBIX KHCIIOT OKHCICHHEM allbACTHIOB. XUMUYECKHE
CBOWCTBA YKCYCHOW KHCJIOTBI: OOIIHE CBOWCTBA C HEOPTAHWYECKUMH KHCJIOTAMH M PEaKus >Tepuduka-
uud. [IpumMeHeHne yKCyCHONM KUCJIOTBHI HA OCHOBE CBOMCTB. BrICIINE KUPHBIE KUCJIOTHI HA MPUMEPE MaJIb-
MHUTHHOBOH U CT€apUHOBOM.

Crnoxable 3¢guper 1 sxupbl. [lonyuenue cnoxxHbIX 3¢upoB peakuueii srepudukannu. CaoxHbie 3Gu-
pBI B IpUpOAeE, UX 3HaueHHne. [ [puMeHeHne CoKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Kupsl kax cnoskHbIe 3QUpbl. XUMHUYECKHE CBOMCTBA KUPOB: TUAPOIHN3 (OMBIICHHE) W THIPHUPOBAHNE
KUIKHX JKUpOB. [I[puMeHeHne ;KUpoB Ha OCHOBE CBOMCTB.

VYrneBonbl. YTIeBOAbL, UX KiAacCU(UKALMSA MOHOCaxapuabl (TIFOKO3a), HHcaxapuabl (caxaposa) u
noJicaxapuabl (KpaxMali U [eJUTI0JI03a). 3HaUeHHe YIIIEBOIOB B JKUBOH MPHUPOJE U B JKU3HU YEJIOBEKA.

I'moxo3a — BeIeCTBO ¢ ABOWCTBEHHOH (DYHKIMEH — aibIeruao CHUpPT. XUMHYECKHE CBOWCTBA
TJIFOKO3bI: OKHCIJICHHE B MIIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIIEHHE B COpOHT, OpoxkeHne (MOJIOUYHOKHUCIIOE U
cnipToBoe). [[pumMeHeHne rmoKo3bl HA OCHOBE CBOMCTB.

Hucaxapunbl U nonucaxapuabl. [ToHsITHE O peakIMsX NMOJMKOHACHCAIIMHM U TUAPOJIN3A Ha MpPUMEpe
B3aMMOTIPEBPALICHUH: TIFOK03a <> MOJIMCAXapHUI.

T e M a 4. A3oTconeprkalne COSAMHEHNS 1 UX HAXOXKIEHHUE B )KUBOH npupoze (6 9)

Awmmunsl. [Tonstue 06 amunax. IlonydeHne apoMaTn4eckoro aMnHa — aHWJIMHA — U3 HUTPOOEH30ma.
AHWIVH KaKk OpraHMYecKoe OCHOBaHWE. B3amMHOe BIHMsIHHE aTOMOB B MOJIEKYJIE aHUJIMHA. OCJadieHne
OCHOBHBIX CBOMCTB U B3aNMOAEHCTBUE ¢ OpOMHOI1 Bomoii. [IpuMeHeHe aHnIMHAa HA OCHOBE CBOKCTB.

AmuHOKUCTOTHL. [lomyyeHne aMMHOKHUCIOT M3 KapOOHOBBIX KHCJIOT M THAPOJINU3OM OenkoB. Xu-
MHUYECKHE CBOWCTBA AMUHOKHCIIOT Kak aM(pOTEPHBIX OPraHMYECKNX COSTUHEHUIN: B3aMMOJEHCTBHE CO IIIe-
JOYaMHU, KUCJIOTaMH U APYT C IPyroM (peakuusi NOJUKOHAeHcauun). IlenTuanas cBA3b M MOJUMENTUIBL.
IIpuMmeneHne aMUHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. ITonyyenne OenkoB peakuueil MOJUKOHIEHCALMH aMUHOKHCIOT. IlepBuyHas, Bropu4yHas u
TPETUYHAsI CTPYKTYPhI O€TKOB. XMMUYECKHE CBOHCTBA OENIKOB: FOPeHHE, NeHATYpALHsl, THAPOIN3 U IIBET-
HbIe peakiuu. buoxumudeckre GyHKINN OSTKOB.

I'eneTnueckas cBA3b MEKAY KJIAaCCAMH OPraHUYECKUX COEMHEHUH.

HyxneuHoble kucnotsl. CHHTE3 HYKJIEWHOBBIX KHCIOT B KJeTKe M3 HykJeoTHnoB. OOmui ruaH
ctpoenus Hykneoruna. CpasHenue crpoenus U pynkuuiit PHK n IHK. Poip HyKJI€HHOBBIX KHUCIOT B Xpa-
HEHHH U Tiepenayde HaciaencTBeHHoN nHpopmanun. ITonsaTne 0 OMOTEXHONIOTUN U TeHHOW WH)KEHEPHH.

T e ma 5. buonornuecku akTHBHbBIE OPraHUYECKHE COSANHEHUS (4 1)

Depmentel. DepMeHTBHl Kak OHMOJOrMYecKHe Karanu3atopbl OenkoBoil mpupoasl. OcoOeHHOCTH
¢dbynkunonnposanust pepmeHToB. Ponb pepMeHTOB B KH3HENESTEIbHOCTH JKUBBIX OPTraHU3MOB U HAapOI-
HOM XO3sIICTBE.

Butamunsl. [lonsTue o ButamuHax. Hapyiienusi, cBsisaHHble ¢ BUTAMUHAMU: aBUTAMUHO3bI, TUTIOBU-
TaMHUHO3bI U TUNepBUTaMUHO3bl. Butamun C kak mpenctaBuTeNb BOJOPACTBOPUMBIX BUTAMUHOB U BUTA-
MHUH A Kak MpenCcTaBUTeNb KUPOPACTBOPUMBIX BUTAMHHOB.

I'opMmons!. [loHsATHE O TOPMOHAX KaK I'YMOpPAJbHBIX PEryJsTopax KU3HeNesATeIbHOCTH JKHUBbIX Opra-
HU3MOB. MIHCYJIMH UM afpeHarH KaK IpeaAcTaBuTes ropMoHoB. [Ipodunakruka caxaproro nuadera.

JlekapcrBa. JlekapcTBeHHAst XUMUS: OT HATPO XUMHH A0 XUMUOTEpanuu. ACIHUPUH. AHTUOMOTHKH U
nucbakTepuos3. Hapkorudeckue Bemectsa. Hapkomanusi, 0opbOa ¢ Hel 1 mpoQuIakTHKA.

T e M a 6. IcKycCTBEHHBIE U CHHTETHUECKHE MOUMepHI (3 1)



HckyccTBennble noiaumepsl. IlonydeHne MCKYyCCTBEHHBIX MOJUMEPOB, KaK MPOAYKTOB XUMUYECKON
MOIU(UKALIIH PUPOAHOTO MOJUMEPHOTO ChIpbsi. MCKyCCTBEHHBIE BOJIOKHA (ALIETATHBIA IIETK, BUCKO3a),
UX CBONCTBA U IPUMEHEHUE.

Cunretnueckue nojauMepsl. IlonyueHne CHHTETUYECKUX MOJIMMEPOB PEaKLMSIMHU MOJMMEpPHU3aLun U
nonukoHaeHcauuu. CTpyKTypa NOJUMEpPOB: JIMHENHasA, pa3BeTBIeHHas U npocTtpaHcTBeHHas. [Ipencrasu-
TeJIM CUHTETUYECKHUX IJIACTMACC: MOJMATUIIEH HU3KOTO U BBICOKOTO JABJIEHMS, MOJUIMPONUIIEH U TOJUBU-
Huxjopua. CHHTeTHYeCKHEe BOJIOKHA: JIJaBCaH, HUTPOH U KaIlpOH.

11 kmacc. O0wmasa xumus
Tema 1. Ctpoenue atoma u nepuoaudeckuii 3akon 1. 1. Menneneesa (34)

OcHOBHbIE CBEA€HUsI O CTPOEHUH aToMa. S apo: MpOTOHbI U HEUTpoHbL. M30TONBL. DNEeKTpOHbIL. Dnek-
TPOHHAs1 000J0uKa. DHepreTuyeckuii ypoBeHb. OCOOSHHOCTH CTPOEHHs! 3JIEKTPOHHBIX 00OJIOYEK aTOMOB
3JIEMEHTOB 4-T0 U 5-r0 mepnoaoB nepuoanueckoi cucremsl J. 1. Menneneesa (mepexoaHbIX 3J€MEHTOB).
[Tonsitue 06 opburamsx. (S u p —opOutanu). DNeKTPOHHBIE KOHQUTYPALIMH ATOMOB XUMHYECKUX JIEMEH-
TOB.

Ilepuoanueckuii 3axkon J. 1. Menneneesa B cBereyueHust o crpoeHun aroma. Otkpeitue /. U. Men-
JieJIeeBbIM MePUOIMUECKOr0 3aKOHA.

[Tepuomudyeckast cucrema xumudeckux sneMeHToB [l 1. Menneneesa — rpaduueckoe orodpaskeHue
NepPUOANYECKOro 3akoHa. PU3NUeCcKuil CMBICI MOPSIIKOBOIO HOMEPA 3JIEMEHTa, HOMepa Iepruosia U HoMepa
rpymmel. BanertHbie 31eKkTpoHbl. [IpUUnHBI H3MEHEHHsI CBOHCTB 3JIEMEHTOB B NEPUOJAX M rpymnmnax (rjias-
HBIX TIOJTPYIINaXx ).

IlonoxxeHne BOAOPOAA B NEPUOANIECKON CUCTEME.

3HaueHHe NepUOANUECKOro 3aKOHa U MepUOANIecKOol cucTeMbl XuMudeckux aneMenTos . M. Men-
7iesieeBa JUlsl pa3BUTHs HAYKU U TOHUMAaHHUs XUMUYECKOW KapTUHBI MUPA.

Tewma?2 Crpoenne Bemectsa (14 1)

Honnass xummdeckass CBsi3b. KartwoHbl W aHuWOHBL Knaccudukauus wuoHOB. HOHHBIE KpuHC-
Tajunyeckue peuieTky. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTANINYECKUX PELIETOK.

KoBanenTtHast xumMudeckas CBA3b. DJIEKTPOOTpULATENbHOCTD. [lonsApHas u HenoJsipHas KOBaJEHTHbBIE
cBsi3u. Jumonb. T1oasipHOCTE CBSA3H M MOJIPHOCTb MOJIEKYJIbl. OOMEHHBIH M JOHOPHO-aKLENTOPHBIN Mexa-
HU3MbI 00pa30BaHMs KOBAJIEHTHOH CBs3M. MOJIEKyJIsipHBIE U aTOMHBIE KpUCTaIHUecKue pemerku. CBoii-
CTBa BEIIECTB C 3TUMU TUIIAMHU KPUCTAJUIMYECKUX PELIETOK.

Mertamdeckass XuMu4deckass cBs3b. OCOOEHHOCTH CTPOEHHsI aTOMOB METAJUIOB. MeTaindeckast
XHUMHYecKasi CBsI3b U MeTaJlJInueckas Kpucrajuindeckas peuerka. CBoiCTBa BEIECTB C 3TUM THUIIOM CBS3H.

BonoponHas xumudeckasi cBsA3b. MeXXMONEKyJsipHasi 1 BHYTPUMOJIEKYJISIPHAsi BOJOPOAHAs CBS3b.
3HaueHne BOJOPOIHON CBSI3U ISl OPraHU3ALHMH CTPYKTYP OHMONOINMEPOB.

ITonumepel. IInacTmaccel: TEpMOIIACTHI U PEAKTOIUIACTBL, UX NPEACTaBUTENU U NpUMeHeHue. Bo-
JIOKHA. MPUPOAHBIE (PACTUTENbHBIE U JKUBOTHBIE) U XUMHUECKHE (MUCKYCCTBEHHBIE U CHHTETHUYECKHUE), UX
MPEICTaBUTENN U IPUMEHEHHE.

la3zoo0pa3Hoe cocTosiHME Belnee T-B a. TpU arperaTHbIX COCTOsTHMS BOAbL. OCOOEHHOCTH CTPOSHUS
ra3oB. MosipHbIH 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepsl Ta3000pa3HBIX MPHUPOIHBIX CMECEW: BO3AYX, MPUPOAHBIN ra3. 3arpsisHeHue atMochepsl
(KUCIIOTHBIE AOXKIU, MAPHUKOBBIHN 3¢ dexT) u doprda ¢ HIM.

[IpencraBuresnn ra3000pa3HbIX BEIECTB: BOJOPO, KUCIOPON, YIVIEKUCIIBIH ra3, aMMHaK, STuieH. Mx
noJjiy4eHue, coOupaHne 1 pacrio3HaBaHHeE.

XKunkoe cocrosinue Bemiectsa. Boma. Ilorpebnenue Boasl B ObiTy M Ha mpomsBoacTee. JKecTKOCThb
BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

MuHepanbHbIe BOZIbI, X HUCIIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX LEIISX.



Kunkue kpucTasibl U UX MPUMEHEHUE.

Teepnoe cocrosiHue BemecTBa. AMOp¢HBIE TBEPAbIE BEIIECTBA B MPUPOIE U B KU3HU UEJIOBEKA, UX
3HadYeHue u npumenenue. Kpucramimueckoe CTpoeHHE BEIECTBA.

Hucnepcubie cuctembl. loHsiTie o nucmepcHbIX cuctemax. JlucmepcHas ¢asa w AHCIEPCHOHHAS
cpena. Knaccudukanms tucnepcHbIX CHCTEM B 3aBHCUMOCTH OT arperaTHOro COCTOSTHUS AMCIIEPCHOM cpe-
Ibl U JUCTIEPCUOHHON (ha3bl.

I'pyOonucnepcHble CUCTEMBI: SMYJIBCHH, CYCIIEH3UH, a3PO30JTH.

ToHKOAUCTIEPCHBIE CUCTEMBI. T€JIU U 30JIH.

CocraB BemecTsa U cMeceil. BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IO-
CTOSIHCTBA COCTAaBa BEILIECTB.

[TonsiTHe «IOJS» U €€ Pa3HOBUAHOCTU: MAcCcOBast (IO 3JIEMEHTOB B COSMHEHUH, TOJIST KOMITOHEHTA
B CMECH — JIOJIsl MPUMECEH, TOJIl PaCTBOPEHHOIO BEIECTBA B pacTBOpe) U o0beMHas1. Jloms BeIXoda npo-
OYKTa PEaKLIUH OT TEOPETUYECKH BO3MOXKHOTO.

Tema 3. Xumudeckue peakunu (84)

Peakunu, naymue 6€3 U3MEHEHUsI COCTaBa BELIECTB. AJUIOTPOINS U aJUIOTPOITHbIE BUIOU3MEHEHHUSI.
[MpuduHBI aJUTOTPONUK Ha TpUMepe MoaudUKaLMid Kuciaopoaa, yriepoaa u gocdopa. O30H, ero Ouonoru-
4eCKast poJib.

Hsomepsl u nzomepusl.

Peakuun,uaymue ¢ I3SMEHEHHEM COCTaBa BELIECTB. Peakiuu COeNUHEHNUs], PAa3JIOKEHUs, 3aMeIeHUs
1 oOMeHa B HEOPraHMUYECKOW M OpPraHMYeCcKOl XUMHUH. Peakuuu 3k30- U sHAOTEpMUYeckue. TermnoBoi 3¢-
(eKT XUMHUYECKOH peaKi U TEPMOXUMHUECKUE YpaBHEHHs. Peakuny ropeHus, Kak 4YaCTHBIA Clly4ai K-
30TEePMHUUYECKUX PEAKLIU.

CxopocTth xumMudeckoi peakuiuu. CKOpoCTb XUMUYIECKOHN peaklMU. 3aBUCUMOCTb CKOPOCTH XUMHUe-
CKOH peakluu OT NPUPOABI PEarnpyrOUIUX BEIIECTB, KOHLEHTPALUU, TEMIIEPATyPhl, UIOIAAN TOBEPXHO-
CTU CONPHUKOCHOBEHMS U KaTanusaTopa. Peakuuu romMo- u rereporennsle. IloHsaTHe 0 kaTanuse u katanu-
3aropax. @epMeHTHI Kak OMOJIOTHYECKHE KAaTaIN3aToPbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHMSI.

Obparumocts xummueckux peaxuuii. Heobparumeie nu obparumele xummuueckue peakuuu. Cocros-
HUE XUMHUYECKOTO PaBHOBECHUS UL OOPATUMBIX XUMHUYECKUX peakuuil. CriocoObl CMEIIeHNsT XUMHYECKOTO
paBHOBECHSI Ha IpUMepe CHHTEe3a aMMHaka. [1oHsATHe 00 OCHOBHBIX HAYYHBIX MPUHIUIAX MPOU3BOACTBA HA
IIpUMepe CUHTE3a aMMHAaKa WU CEPHON KUCIOTBL

Ponb BOmel B xuMmuueckol peaxiun. McruHHBIE pacTBOpbL. PacTBOpUMOCTh M KilacCU(UKALIUS Be-
LIECTB IO 3TOMY NPU3HAKY. PACTBOPUMBIE, MAaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILECTBA.

DNEeKTPOJIUTE] U HEAJIEKTPONIUTHL. DIIEKTPOJUTHYECKas Aucconuanys. Kucnorel, OCHOBaHUS U COJU C
TOYKH 3PEHUS TEOPUH 3JIEKTPOIUTHIECKON THCCOLIMALINH.

XHUMHUUECKHE CBONCTBA BOABL: B3aUMOAECHCTBUE C METAJUIaMH, OCHOBHBIMHU U KUCJIOTHBIMH OKCUJIAMH,
pasnokeHue U 00pa3oBaHUE KPUCTAIUIOTUAPATOB. PeakIiuy ruipaTaii B OpraHuIeCKON XUMHH.

I'mnponmu3opraHyYecKuX W HEOPraHM4YecKux coeanHeHuil. HeoOpatumsrii ruaponmns. OOpaTumblit
TUAPOJIU3 COJIEH.

I'maponus opraHuecKuX COCAUHEHUN U €ro NMPaKTUYECKOE 3HAYEHUE JUIsl OIy4YeHUsl THAPOIU3HOTO
cnpTa U Mbula. buonornveckas posib rUAPONN3a B TUIACTHYECKOM M YHEPTETUYECKOM OOMEHE BEIIEeCTB U
SHEPIUU B KIIETKE.

OKUCINTENBbHO-BOCCTAHOBUTENbHBIE peakiuy. CTeneHb okuciaeHus. OnpeneneHyue CTeneHn OKUcie-
HUs 1o popmysie coennHeHus. [IoHsATHEe 00 OKHCINTEIBHO-BOCCTAHOBUTENbHBIX peakuusax. OKHUCIeHHe U
BOCCTAHOBJICHUE, OKUCJIUTENIb U BOCCTAHOBUTEIIb.
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DnekTpoau3. DIEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTEbHBIN Mpoliecc. DIEKTPOJIU3 pacIiaBoB
U pacTBOPOB Ha mpuMmepe xJjopuaa Harpus. IlpakTuueckoe NpUMEHEHHE 3JIeKTpoNu3a. JieK-
TPOJUTUYECKOE MOJNyUEHHE aATIOMUHUSI.

T e ma 4. Bemecrsa u ux cBoiictsa (9 u)

Mertannel. B3anMmoneiicTBiue MeTajuioB C HeMeTaJulaMu (XJIOpOM, Cepol W kuciopoaom). Bzaumo-
JeNCTBHE IIEJTOYHBIX U L[EJOYHO3EMENbHbBIX METAJIOB C BOJAON. DIEKTPOXUMUUECKUN psil Halps KeHUH-
MeTajutoB. B3anmopelicTBie METaioB C PacTBOPAMU KUCIOT U COjied. AymoMuHOTepMHus. Bzaumoneii-
CTBHE HaTPHUS C STAHOJIOM U (PEHOIOM.

Kopposzust merasuios. [IoHsATHE O XUMUYECKOU U 3JIEKTPOXUMUYIECKON KOoppo3uu MeTauioB. CriocoOsl
3aIlUThI METAJUIOB OT KOPPO3HUU.

Hemeramnbl. CpaBHUTENbHAS XapaKTEPUCTHKA TAJIOTEHOB KaK HauboJee TUITUYHBIX MPEICTaBUTEIeH
HeMmeTauioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIJIOB (B3aUMOJIEHCTBHE ¢ METANIaMH M BOIOponoM). Boc-
CTaHOBUTEJbHBIE CBOWMCTBA HEMETAJUIOB (B3aMMOJEHCTBHE C OoJiee 3JEKTPOOTPULIATENIbHBIMU HEMeTal-
JIAMH U CJIO’KHBIMH BELECTBAMU-OKHCIUTEIISIMH).

Kucnorer Heoprannmueckuen opranndeckue. Kimaccudukarus kucnor. XUMHUYECKHE CBOHCTBA KHC-
JIOT: B3aUMOJAENCTBHUE C MeTa/UlaMM, OKCHJIAMU METaJIOB, TMIPOKCUIAMU METaJUIOB, COJIIMHU, CIIUPTaMU
(peakuwmst sTepudukarun). OcoOble CBONCTBA A30THON U KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHL.

OcHoBaHus HeopraHnueckue u oprannyeckue. OCHOBaHMSA, UX Kiaccupukanus. XUMHUUECKHUE CBOH-
CTBa OCHOBAHUI: B3aUMOJENCTBHE C KUCJIOTaMH, KUCJIOTHBIMU OKCUAAMH U conssMU. PasnoxeHue Hepac-
TBOPUMBIX OCHOBAaHHH.

Comu. Knaccuukauus coseii: cpeaHne, KUCIble 1 OCHOBHbIE. XMMHUYECKHUE CBOWCTBA COJIEH: B3au-
MOJIEHCTBHE C KMCIOTaMH, LIeJo4YaMy, MeTaiaMu U cosisimu. [lpeacrasurenu coneli u ux 3HaueHue. XJo-
pun Hatpusi, kapOoHat kKajbums, docdart xkanbLus (CpemgHUe CONN);, THAPOKapOOHATHI HATPUS U AMMOHUS
(xucible comn); ruapokcokapOonar meau (II) — Manaxut (OCHOBHASI COJIb).

KauecTBeHHBIE peakLuu Ha XJOPHUI-, Cylibdar-, 1 KapOOHAT-aHMOHBI, KATHOH aMMOHHUS, KATHOHBI
xenesa (1) u (1I0).

I'eneTnueckas CBsi3b MEXIY KjlacCaMM HEOPTaHWYECKUX M OpraHUuYecKux coenuHeHuil. IloHsTtue o
TE€HETUYECKOHN CBA3U U IeHeTHYeCKuX psanax. ['eHetndeckuil psaa Metaa. ['eHeTHYeCKuil psii HEMeTaIa.
Oco0eHHOCTH F€HETHUECKOTO Psifia B OPraHMYECKOH XUMHUH.
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TemaTHueckoe NJIAHNPOBAHHE N0 OPraHu4YecKoM xumuu 10 Kiaace

B Tom uucne

Konnuectso
Paznen Tema paznena KoHTponbHbIe paboThI
94acoB [IpakTrueckue padoThI
1 Beenenue. 1
) Teopus cTpoenus opra- )
HUYECKUX COCTUHEHUN
Yrnesoaopoasl U UX
3 NPUPOAHBIE UCTOUHUKH 8 1
Kucnoponconepxamue
4 COEIMHEHUS U UX IPH- 10 1 1
POJHbIE HCTOYHUKU
A3oTcoaepikalue co-
5 €IMHEHNS U UX HAXOX- 6
JIEHHUE B )KUBOW MPUPOAE
buonornuecku akTuBs-
6 HbIE€ OPTaHUYECKUE CO- 4 1
€MHEHUs]
7 HckyccTBeHHBIE U CHUH-
TETUYECKUE TIOJIUMEPDI 3 1
34 vact+ 1
Hroro pe3epBHBIN 2 3
4ac
TemaTnueckoe niaHuposaHue no oodmei xumuu 11 knace
Konnuectso DOpMBI KOHTPOJIA
Paznen Tema pasnena
4acoB IIpakTrueckue padoThl KoHTponbHbIE paboThI
CtpoeHnue aToma
1 Y IEPUOAUYECKUI 3
3akoH J[. 1. Men-
neseesa
CtpoeHnue Belie-
2 P H 14 1 1
CTBa
3 XuMuueckue pe- 3
aKkLIuu
Bemectsa u ux
4 i 9 1 1
CBOICTBa
Hroro 34 2 2
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