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MHOACHUTEJIBHAS 3AIIMCKA

PabGouast mporpamma cocTaBieHa Ha OCHOBE  TpeOoBaHUN DenepabHOTO TOCYJAPCTBEHHOTO
CTaHAapTa CpeAHEro o0Iero oopa3oBaHusi, IPUMEPHON 00pa30BaTENbHON MPOrPaMMBbl CPETHETO OOIIETO
o0Opa3oBaHHMsT W aBTOPCKOH mporpammbl Kypca xumum st 10-11 kmaccoB 00meo0pazoBaTenbHBIX
yupexaenuit nox peaakuueit O.C. 'abpuensna.

Hcnoan3oBanne 000pyroBanus neHTpa oopasosanus «Touka pocra»

B MBOY COHI c¢. HoBoaeBunaucmnonb3dyercss o0OpyAoOBaHHE IIeHTpa Todka pocTa,
obecrieunBaeTcsi peanuszanus 00pa30BaTENbHBIX IMPOTPaMM ECTECTBEHHO-HAYYHOW HANpPaBJICHHOCTH,
pa3paboTaHHBIX B COOTBETCTBHM C TPeOOBAaHUSIMHU 3aKOHOJATENbCTBA B cepe 0OpazoBaHUS U C yU4ETOM
pexoMenaanuii dexepanbHOro orneparopa ydeOHOro mpeaMeTa « XUuMHsD.

OO0pa3oBarenbHasi IporpaMMa MO3BOJISIET HHTETPUPOBATh PEATU3yeMbI€ 3/1€Ch TIOAXO/IbI, CTPYKTYPY
U COJIepKaHue TIPHU OpraHU3aluu 00yUYCHHS XUMHH B CTapIIUX KJIAcCax, BBICTPOCHHOM Ha 0ase Jr00ro u3
JOCTYITHBIX Y4eOHO-MeToanuecknx komruiekcos (YMK).

Hcnonp3oBanue obopynoBaHus eHTpa «Todka pocra» mpu peanmsanuu aanHo OIl mosposser
CO3/1aTh yCJIOBUS:

v’ 18 pacIIMpeHusl COAEPKAHUS MIKOIBHOTO OUOJIOTHYECKOr0 00Pa30BaHMS;

v/ JUId TOBBIIEHUS II03HABATENBHOM AKTUBHOCTU OOYYaAIOUIUXCS B €CTECTBEHHO-HAYYHOM
obnacTy;

v’ Ul pa3sBUTHs JMYHOCTU peOEHKa B Mpolecce 00ydeHHs OMOJOTHH, €ro CIIOCOOHOCTEH,
(opMUPOBaHNUS U YJIOBIETBOPEHUS COLIMATIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEN;

v\ s paboThl ¢ OJAapEHHBIMU IIKOJIbHMKAMH, OPraHHM3allid MX Pa3BUTUS B Pa3IAYHBIX
o0racTsax oOpa3oBaTeIbHOM, TBOPUECKOM 1E€ATEIBHOCTH.

[Mpumensisi nudpoBbie 1adOpaTopuu Ha YpPOKax OHOJOTMH, Y4YallHMecs CMOTYT BBITIOJHUTh

MHOXCCTBO J'Ia60paTOpHBIX pa60T 1 OKCIICPUMCEHTOB II0 IIpOIrpaMme OCHOBHOM IIIKOJIBI.

HensiMu M3y4yeHUusi XMMHMHU B CpeHel Ko SABJISIOTCH:

- (hopMHUpOBaHHE YMEHMs BHUJETh M MOHMMaTh LIEHHOCTb OOpa30BaHUs, 3HAYMMOCTb XMMHUYECKOTO
3HAHMS 711 KQXKJI0T0 YeI0BEKa HE3aBUCHMO OT €ro NpoeCCHOHAIBHON AEATENbHOCTH; YMEHHUE Pa3IndaTh
(bakThl U OLIEHKH, CPaBHMBATH OLICHOYHBIE BBIBOJBI, BUJETh MX CBA3b C KPUTEPUSAMH OLEHOK M CBS3b
KPUTEPUEB C OINpPENEIEHHON CHUCTEMOM LEHHOCTEeH, (OpMYIMpOBATH U OOOCHOBBIBaTH COOCTBEHHYIO
MIO3ULIHIO;

- (hopMHpOBaHUE IEIIOCTHOTO MPEACTABIECHUS O MHpE, IPEACTABICHUS O POJIU XUMHUHU B CO3AaHUU
COBPEMEHHOW €CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa, YMEHHUS OOBSCHATH OOBEKTbI U IPOLECCHI
OKpYy)Xaroliel JeUCTBUTENBHOCTH (IPUPOIHON, COLUMANBHOM, KyJIbTYPHOW, TEXHHUYECKOH Cpenbl),
UCIIONIB3YS JJI OTOT0 XUMHUYECKUE 3HAHMS;

- mpuoOpeTeHHe OmbiTa pPasHOOOPa3HOM JEeATENBbHOCTH, ONbITa IO3HAHUA W CaMOIIO3HAHMS,
KJIIOYEBBIX HABBIKOB, MUMEIOIIMX YHHMBEPCAJIBHOE 3HAYECHHME JUIA PA3NMYHBIX BHUAOB JEATEIBHOCTH —



HaBBIKOB pelIeHWs NpoOieM, MPHHATHS pEUIeHWH, MOWCKa, aHamu3a MU 00paboTku WHQOpMaLUH,
KOMMYHHUKATHBHBIX HaBBIKOB, HAaBBIKOB M3MEPEHUH, COTPYIHUYECTBA, OE30MacHOr0 OOpalleHHus ¢
BEIIECTBAMU B IIOBCEIHEBHON KHU3HU.

IIporpaMMa HanpaBiieHa Ha peajin3aliiio0 BaXKHENIIMX 3a]a4 CTaplIeH MIKOJbI:

1) dbopMupoBaHHEe LETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX 3HAHUSIX,
YMEHHUSX U CIIOCO0ax JIeATeTbHOCTH;

2) mpuoOpeTeHue OIbITa Pa3HOOOPA3HOM 1EATEIHHOCTH, OIbITA MO3HAHUS 1 CAMOTIO3HAHUS;

3) B MOATOTOBKE K OCYIISCTBICHHIO OCO3HAHHOTO BBHIOOpA MHIWBUIYAJTLHOW 00pa30BaTEIILHON WIIN
npoecCuoHaIbHOM TPACKTOPHH.

4) pa3BUTHE JTUYHOCTH O0YUYaIOIIUXCSI, UX UHTEJUIEKTyaJlbHOE U HPABCTBEHHOE COBEPILIEHCTBOBAHUE,
dbopMUpOBaHHE Y HUX TYMaHHUCTHYECKHUX OTHOIICHUNA M DKOJOTHYECKH IeJIecO00pa3HOro MOBEJIEHUS B
OBITY ¥ TPY/IOBOM JCSITEIBHOCTH;

5) BbIpaOOTKY MOHUMAaHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU XMMHHU, a TaKke (GOPMUPOBAHUE
OTHOILIEHUSI K XMMHH KaK BO3MOKHOI 00siacTi OyayIiei mpakTH4ecKon AesiTeNbHOCTH;

6) ¢opmupoBanue ymeHusi Oe3omacHOro oOpalleHHss C BeIIeCTBAMH, HCIIOJIb3YeMbIMH B
MOBCETHEBHOM JKU3HH.

MecTo y4eOHOT0 npeaMeTa B Y4eOHOM IJIaHe.

ITporpamma no xumuu g 10—11 kaaccoB o01ieo0pazoBaTeIbHbIX YUPEKICHUH ABISIETCS JOrHye-
CKUM TPOJIOJKEHHEM aBTOPCKOTO Kypca sl OCHOBHOM IIKOJbI. [loaToMy OHa pa3zpaboTaHa ¢ Omopoil Ha
Kypc xuMuu 8—9 kiaccoB. Pe3ynpTaToM 3TOro sIBUJIOCH TO, YTO HEKOTOPBIE, IPEUMYIIECTBEHHO TEOPETH-
YeCKHe TeMbl Kypca XMMHHM OCHOBHOM HIKOJIBI pacCMaTPUBAIOTCS CHOBA, HO YK€ Ha OoJyiee BHICOKOM, pac-
IIMPEHHOM U YIIIyOJICHHOM YPOBHE. DTO CIIOCOOCTBYET (POPMUPOBAHHIO IETOCTHON XUMUYECKON KapTUHBI
MHUpa, O00ECHeueHHIO TIPEEMCTBEHHOCTH MEXJIy OCHOBHOM W cTapuied CTyneHsMH OOy4YeHHs B
00111€00pa30BaTENbHBIX YUPESIKICHUSAX.

Kypc 4yeTko menuTcs Ha Be 4aCTU COOTBETCTBEHHO TrojiaM o0yueHus: oprannudeckyro (10 kmacc) u
obmryro xumuro (11 kmacc)

Kypc xumuu cpensero (monHoro) obmiero oOpazoBanust mo xumuu 10—11 kmaccoB.ba3oBblit
ypoBeHb. [Iporpamma paccuntana Ha | yac KIACCHBIX 3aHATHH B HENENIO MPHU U3YyYEHHH TMpeaMeTa B
tedenue aByx jet (10 u 11 knaccer), Bcero 68 yacos (34 yaca B 10 kiacce, 34 yaca B 11 kmacce).

Hcnonb3yemble yueOHHUKH aBTOpa UMEIOTCS B (peiepalbHOM MepeyHe yUeOHUKOB, peKOMEH0BaHHBIX
K HCIIOJIb30BAHHIO B 00pa30BaTEJIbHOM IIPOLECCE B 0OOpa30BaTENbHBIX YUPEXKICHUAX, PEATU3YIOLIUX
oOpa3oBaTebHbIE TPOrPAMMBbI CPEAHETO 001Iero 00pa3oBaHMUsL.

IIVTAHUPYEMBIE PE3YJIbTATDBI

B pe3yabTare uzy4enusi yueOHOro npeaMmera «XuMush> Ha YpoBHE CpeIHero o0mero oopa3oBaHmsi:
BoinyckHuk Ha 6a30BOM YPOBHE HAYYUTCS:

—  pacKpbIBaTh Ha NMPUMEPAX POJIb XUMHUH B (POPMUPOBAHUU COBPEMEHHON HAay4HOI KapTHHBI MHpa U
B [IPAKTUYECKOU JIEATEILHOCTH YEJIOBEKA;

—  JeMOHCTPUPOBAaTh Ha NpUMEpax B3aUMOCBSI3b MEXKIY XHUMHUEH U JPYTMMH €CT€CTBEHHBIMU
HayKaMu;

—  pacKpbIBaTh HA MPUMeEpax MOJOKEHHs TEOPUN XUMHYECKOro ctpoenus A.M. bytneposa;



— mnoHuMath Qusnueckuii cmpica [lepuoandeckoro 3akona J[.M. MenneneeBa M Ha €ro OCHOBE
OOBSICHATh 3aBUCHUMOCTb CBOWCTB XHMHUYECKHUX 3JIEMEHTOB M OOpa30BaHHBIX MMH BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;

—  OOBACHATH MPUUYUHBI MHOI00Opa3Hs BELIECTB HA OCHOBE OOIIMX MpPEACTaBICHUNH 00 MX COCTaBe U
CTPOECHUU;

—  NPUMEHATH NPaBUJIA CUCTEMAaTUYECKOM MEXAyHapOIHONW HOMEHKJIATYphl KaK CPEJCTBA pa3IndeHus
Y HJICHTU(UKAIUHN BEIIECTB M0 UX COCTABY U CTPOCHUIO;

—  COCTaBISITb MOJIEKYJISIpHBIE M CTPYKTYpHbIE (OPMYJbl OPraHHYECKUX BELIECTB KaK HOCHTEIEH
MHPOPMALIMU O CTPOCHHWU BEIIECTBA, €0 CBOWCTBAX M TNPUHAUIKHOCTH K OIpPEICIIEHHOMY Kiaccy
COCITMHEHUIM;

—  XapakTepu30BaTb OPraHMYECKHE BEIIECTBA MO COCTAaBY, CTPOCHHUIO M CBOWMCTBAaM, yCTaHAaBIMBAaTh
IMPUYMHHO-CJIEICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTEPUCTUKAMH BEILLIECTBA;

—  TIPUBOJUTH MPHUMEPHl XUMHUUYECKUX PEAKIMU, PACKPHIBAIOIIMX XapaKTEPHbIE CBOMCTBA THIMYHBIX
IpeJCTaBUTeNIel KJIAaCCOB OPraHMYECKUX BEILECTB € LEIbI0 UX HAECHTH(GUKALUU U O0ObsICHEHUs 00JacTh
IPUMEHEHUS;

—  NPOTHO3HMPOBaTh BO3MOKHOCTh NPOTEKAHUs] XMMMUYECKMX pEeaklUil Ha OCHOBE 3HAHUH O TUHax
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

—  HCIIOJIB30BaTh 3HAHUS O COCTaBE, CTPOEHUM M XMMMYECKHX CBOMCTBAX BELIECTB JUIs O€3011aCHOTO
IIPUMEHEHNUS B IPAKTUYECKON AESITEITbHOCTH;

— TNPUBOJUTH MPHMEPbl HNPAKTUYECKOTO MCIOJIb30BaHMUS MPOJYKTOB IepepadoTKu HepTH H
MIPUPOJIHOTO Ta3a, BBICOKOMOJIEKYJISIPHBIX COEIUHEHMH (TONMATUIIEHA, CHHTETHYECKOIo Kayuyka,
alleTaTHOTO BOJIOKHA);

—  TIPOBOAMTH OIBITHI O PACHO3HABAHUIO OPTaHWYECKUX BELIECTB: INIMIIEPUHA, YKCYCHOM KHCIIOTHI,
HenpeebHbIX )KUPOB, INIIOKO3bI, Kpaxmaila, O€JIKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U KOCMETHYECKUX
CPEICTB;

— BIQAETh MpaBWJIaMM U IpueMamMu Oe3omacHOi paboThl C XMMHUYECKMMH BELIECTBAMU U
1abopaTOpHBIM 000y IOBaHUEM;

—  YCTaHaBIMBAaTh 3aBUCHUMOCTb CKOPOCTH XHMMHYECKOM pEakIMH M CMELICHUS XUMHYECKOIro
paBHOBECHs] OT pa3IMYHBIX (DAaKTOPOB C MLENBIO OINPENETICHUS ONTHUMAIBHBIX YCJIOBHH MNpPOTEKAHUS
XMMHUYECKUX MPOLIECCOB;

—  IPUBOJUTH NMPUMEPHI THAPOJIN3A COJIEH B TIOBCETHEBHOM )KM3HU UEIOBEKA;

—  NPUBOJUTH NIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUI B IPUPOAE, TPOU3BOJICTBEHHBIX
Ipoueccax 1 )KU3HEAEATeIbHOCTH OPraHU3MOB;

— TNPUBOJUTH MNPUMEPbl XUMMUYECKMX PpEaKLUi, pacKpbhIBAIOIMX OOIIME XUMHUYECKHE CBOMICTBa
IIPOCTBIX BEIIECTB — METANIOB U HEMETAILJIOB;

— TPOBOAMTH pacueTbl Ha HAXOXJAEHUE MOJIEKYJSPHOM (opMyssl yrieBogopoja MO MPOLyKTaM
CTOpaHHUs U IO €r0 OTHOCUTEIBbHON MJIOTHOCTH U MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €70 COCTAB;

—  BJIQJIETh MpaBWiIaMHU 0€30MacHOro OOpalIeHUs C €KUMH, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH,
cpelncTBaMu OBITOBOM XUMUH,

—  OCYLIECTBJIATH MOUCK XMMUYECKON MHPOPMALIMU IO HAa3BaHUAM, HIEHTU(UKATOpaM, CTPYKTYpPHBIM
(dbopMyIiaM BEIIeCTB;

—  KpPUTHYECKH OLIEHUBaThb M MHTEPIPETUPOBATh XUMHUECKYIO HH(OpMaIMio, COAEpKallylocs B
COOOIICHUSX CPENCTB MaccoBOW HMH(OpManum, pecypcax MHTepHETa, HayYHO-TIOMYJSIPHBIX CTaThsIX C
TOYKH 3pPEHHS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B II€NSAX BBIABICHUS OLIMOOYHBIX CYXICHUH U
(dbopmHpoBaHUs COOCTBEHHOW MO3HIINY;

— TMpPEACTaBIATh IyTH peIIeHUs TIIOoOAIbHBIX MpoOJeM, CTOSIIMX Iepel  UYelIOBEYECTBOM:
AKOJIOTMYECKUX, SHEPTETUUECKHX, CHIPHEBBIX, U POJIb XUMUU B PEILIEHUH 3TUX MPOOIIEM.

BI)IHyCKHI/IK HAa 0230BOM YPOBHE MOJYIUT BO3ZMOKHOCTb HAYUUTHLCH .
— uunocmpupoeams HA npumepax CmaHoelerHue u 360J11I0UUI0 OPZGHM'-leCKOIZ XUMUU KAK HAYKU Ha
PA3NTUYHRbLX UCMOPUHECKUX dmanax ee pa3seumus,



—  UCNONb3068aMb  MemoObl  HAYYHO20 NO3HAHUSA NpU  GbINOJIHEHUU NPOEKmMo8 U  yueOHO-
UCCe008aMENbCKUX 3a0ay NO U3VUEHUI) CBOLUCMS, CNOCOO08 NOYUeHUs U PACNO3ZHABAHUS OP2AHUYECKUX
sewecms;

—  00®ACHAMb NPUPOOY U CHOCOOBL 0OPA308AHUSL XUMUYECKOU C6A3U. KOBALEHMHOU (NOJAPHOU,
HENONAPHOL), UOHHOU, MEMALIUYEeCKOU, 86000POOHOU — C Yelbl0 OnpedeleHUs XUMUYeCKolu aKmueHoCmu
sewecms;

—  YCMaHasiueamy 2eHemuieckylo Cés3b Mexcoy KIacCamu OpeaHuyecKux seuecms 0isi 000CHOBAHUs
NPUHYURUATLHOU B03MOICHOCIIU NOJIYYEHUSl OP2AHUYLECKUX COCOUHEHUT 3A0AHHO20 COCMABA U CIMPOCHUSL,

—  YCMaHasiueamyv 83auUMOCEA3U MeHcOy hakmamu u meopuell, NPULUHOU U CIeOCMBUeM Npu aHAIUu3e
NPOOIEMHBIX CUMYAYULL U 0OOCHOBAHUU NPUHUMAEMBIX PEULEHUT HA OCHOBE XUMUYECKUX 3HAHUIL.

BbpInycKkHUK HA yriiy0JIeHHOM YPOBHE HAYYHMTCSH:

—  PacKphIBaTh Ha MPUMEPAX POJb XUMHUH B (POPMUPOBAHUN COBPEMEHHON HAyYHOUH KapTHUHBI MHpa U
B MPAKTUYECKOW JEATEIIbHOCTH YEJIOBEKa, B3aMMOCBSI3b MEXIYy XHMHEH M JIPyTMMH €CTECTBEHHBIMU
HayKaMu;

—  WUIIOCTPUPOBATh Ha MPUMEPax CTAHOBJICHHE W HBOJIOIMI0 OPraHUYECKOM XMMHUW Kak HayKd Ha
Pa3JIMYHBIX UCTOPUYECKUX TANaX €€ Pa3BUTHS;

—  YCTaHaBJIMUBaThb MPUYUHHO-CJICACTBEHHBIC CBSI3M MEXAY CTPOCHHEM aTOMOB XHMHYECKHX
3JIEMEHTOB W TEPUOAUYECKHUM H3MEHEHHUEM CBOMCTB XUMHUYECKUX DSJIEMEHTOB M HX COECAUHEHUN B
COOTBETCTBHHU C MOJIOKECHUEM XUMHUECKUX JIEMEHTOB B MEPUOJUYECKON CUCTEME;

—  aHaJM3UpPOBaTh COCTaB, CTPOCHHE M CBOMCTBA BELIECTB, MPHUMEHSAS TOJIOKEHHUS OCHOBHBIX
XUMHUYECKUX TEOPUH: XUMHYECKOTO CTPOCHHUSI OpraHMyeckux coeauHeHuil A.M. BytiepoBa, cTpoeHus
aToMa, XUMHUYECKOW CBS3HM, SJIEKTPOJUTHUUYECKON AUCCOLNMALMM KHUCIOT M OCHOBAHWM; YCTaHaBJIMBATH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXKIY CBOMCTBAMH BEILIECTBA U €r0 COCTABOM U CTPOEHHUEM;

—  TIPUMEHSTH MPaBWIa CUCTEMAaTUYECKON MEXKIyHAPOJIHOW HOMEHKIATYphl KaK CPEACTBA PA3TUUECHUS
1 UACHTU(UKAIIMN BEIIECTB M0 UX COCTaBY M CTPOCHHIO;

—  COCTaBIISITh MOJICKYJIIPHBIC U CTPYKTYpPHBIC (DOPMYJIBI HCOPTAHUYECKUX M OPTaHUYCCKHUX BEIICCTB
KaK HOCUTEJIeH HHGOPMAIMK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAJIC)KHOCTH K OTIPEICTICHHOMY
KJIACCY COCIMHECHUN;

—  OOBSCHATH TMPHUPOIY W CIOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3M: KOBAJEHTHOW (TIOJISPHOM,
HETOJISIPHOM ), HOHHOM, METAINTUYECKOM, BOJOPOJAHON — C IIEJIbI0 OMpPEIeNIeHNs] XUMHUUECKOW aKTUBHOCTHU
BCIIIECTB;

—  XapakTepu3oBaTh (DU3MUYECKHE CBOWCTBA HEOPTaHWYECKUX W OPraHUYECKHX BEIISCTB U
YCTaHABJIMBATh 3aBUCUMOCTD (DH3NYECKUX CBONCTB BEIIECTB OT THIA KPUCTALNTHICCKON PEIICTKH;

—  XapakKTepu30BaTh 3aKOHOMEPHOCTH B H3MECHEHUMM XUMHUYECKHUX CBOWMCTB TMPOCTHIX BELIECTB,
BOJIOPOJIHBIX COCAUHEHUM, BBICIITUX OKCUJIOB U THJIPOKCHUJIOB;

—  TPUBOIUTH MPUMEPHI XUMUYECKUX PEAKLHM, PACKPBIBAIOIINX XapAKTEPHbIE XUMUYECKUE CBOMCTBA
HEOPTraHWYECKUX M OPraHWYECKHUX BEIIECTB H3YYCHHBIX KJIACCOB C MEIbI0 UX  WIACHTU(DUKAIUU U
00BsICHEHHsI 00J1aCTH TIPUMEHEHUS;

— ONpenensaTh MEXaHW3M peaKkIMd B 3aBUCUMOCTH OT YCJIOBHH TIPOBEJACHUS pPEAKIUH U
MPOTHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XMMHUYECKUX PEaKUMid HA OCHOBE THUIA XMMHUYECKOU CBSI3U U
AKTUBHOCTU PEAreHTOB;

—  YCTaHABIMBATh 3aBUCHUMOCTb PEAKIIMOHHON CITIOCOOHOCTH OPTraHUYECKUX COCIMHEHHUM OT XapakTepa
B3aUMHOTO BJIUSIHUSI aTOMOB B MOJIEKYJIaX C II€JIbI0 MPOTHO3UPOBAHUS MPOAYKTOB PEaKIUU;

—  YCTaHaBJIMBaThb 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pEaKUMH M CMEUIEHUS XHUMHUYECKOrO
paBHOBECHsI OT PA3IMYHBIX (PAKTOPOB C IENBIO OMPEACICHUS ONTHUMAIBHBIX YCIOBUH TPOTEKAHHS
XUMHUYECKHUX MTPOLECCOB;

—  yCTaHaBJIMBaTh T€HETUYECKYIO CBSI3b MEXKY KJIACCAMU HEOPTraHMYECKUX U OPraHUYECKUX BEIIECTB
UIs  OOOCHOBAaHHS TMPUHIUMHAILHON BO3MOXKHOCTH TOJIYYCHUST HEOPTaHWYECKHX U OPTaHUYSCKUX
COCMHEHUM 3aJJTaHHOTO COCTaBa U CTPOCHUSI;

—  MoAOHWpaTh peareHThbl, YCIOBHUS U OMPENEATh MPOAYKTHl PEaklUid, MO3BOJISIONIUX PEaTH30BaTh
Ja00OpaTOPHBIE W MPOMBINUICHHBIC CIIOCOOBI MOMYYEHHUS BAKHEHIIIMX HEOPTaHWYECKHX M OPTaHHMYECKHUX
BCIIIECTB;



—  OMNpeAessATh XapaKTep Cpelbl B Pe3yJIbTaTe THAPOJIN3a HEOPraHUUECKUX M OPraHUYECKHX BELIECTB
Y TIPUBOJUTH NIPUMEPHI THAPOJIN3a BEIIECTB B OBCEIHEBHON )KM3HU YEJIOBEKA, OMOJIOTNYECKUX OOMEHHBIX
Ipoueccax U IpOMBIIUIEHHOCTH;

—  NPUBOJUTH NIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUI B IPUPOAE, TPOU3BOJICTBEHHBIX
Ipoueccax 1 )KU3HEeAEATEeIbHOCTH OPIaHU3MOB;

—  00OCHOBBIBaTh NMPAKTHUECKOE HCIIOJIb30BaHHE HEOPraHWYECKMX W OPraHMYeCKHX BELIECTB M MX
peaxkiuii B IpOMBILUIEHHOCTH U OBITY;

—  BBINOJHATH XUMHYECKUH SKCIIEPUMEHT IO PACHO3HABAaHUIO M MOJIYYECHUIO HEOPraHWYECKHX H
OpPraHUYECKUX BELIECTB, OTHOCALIMXCS K Pa3IUYHBIM KJIacCcaM COEIMHEHHH, B COOTBETCTBUU C MPaBUIaAMU
U pueMaMu 0e30nacHoi paboThl ¢ XMMUYECKUMU BEILECTBAMHU U JJAOOPAaTOPHBIM 000PYA0BaHHEM;

— TPOBOAMTH pacueThl HAa OCHOBE XHMMHUYECKHX (OpMyN W ypaBHEHHMH peakuuil: HaXOXICHHE
MOJIEKYJIIPHOM (hOpMyJIbl OpPraHMYECKOI0 BEIIECTBA IO €ro IIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIIMX B €r0 COCTaB, WM IO MPOAYKTaM CrOpaHMs; pacyeTbl MacCOBOW J10JIM (MAaccChl) XMMHUECKOTO
COEZIMHEHMsI B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOLYKTOB PEAKIINH, €CIIH OJHO U3
BELIECTB JAaHO B M30BITKE (MMEET MPUMECH); pacueThl MacCOBON WJIM OOBEMHON J0JM BBIXOJA NMPOAYKTa
peaknuyu OT TEOPETUYECKH BO3MOXHOIO; pacdeThl TEIIoBOro 3¢ddexra peakuuu; pacdyersl 00BEMHBIX
OTHOUICHUH Ta30B PU XUMHUYECKUX PEAKIIHSIX; PACYEThI MAacChl (00beMa, KOIMYECTBA BEIIECTBA) MPOAYKTA
peaKIMu, eclii OJTHO U3 BEILECTB JIaHO B BUJIE PACTBOpA C OINpPEJIeIEHHOW MAacCOBOM /10J1elf paCTBOPEHHOTO
BEIIIECTBA;

—  HCIIOJB30BaTh METO/bl HAYYHOTO IIO3HAHUS: aHAJU3, CUHTE3, MOJEIUPOBAHME XUMHUYECKHX
MIPOLIECCOB M SIBJICHMM — MpH pEUIeHHH Y4eOHO-MCCIEN0BAaTENbCKUX 3a/Jad MO M3YYEHUIO CBOMCTB,
CIOCOOOB MOJYYEHUS U PACIO3HABAHUS OPraHUYECKUX BEIIECTB;

—  BJaJETh IpaBHjaMu 0€3011aCHOrO OOpaIleHUs C €IKUMH, FOPIOYMMH U TOKCUUHBIMH BEILLIECTBaMH,
cpeacTBaMu ObITOBOW XUMUM;

—  OCYUIECTBJISTH MOUCK XMMUYECKON MHPOPMALIMU IO HAa3BaHUAM, HIEHTH(HUKATOpaM, CTPYKTYPHBIM
(bopMyaM BeIIECTB;

—  KPUTHYECKM OIICHUBATh M MHTEPIPETUPOBATh XUMHUECKYIO HH(OpMAIMIO, COAEp)KaIIylocs B
COOOIICHUAX CPEJCTB MaccoBOM HMH(oOpManuu, pecypcax MHTepHeTa, Hay4HO-NOMYJISIPHBIX CTaThsX C
TOYKH 3pPEHMSI €CTECTBEHHO-HAy4YHON KOPPEKTHOCTH B II€JIIX BBISBICHHUS OMIMOOYHBIX CYXIEHUH U
(dbopmHpoBaHUs COOCTBEHHON MO3MLINY;

—  YCTaHaBJIMBATh B3aMMOCBS3M MEXIYy (pakTaMu M Teopuell, MPUUMHON U CIEICTBUEM IPU aHAIIN3e
NpOOJEMHBIX CUTyalluii 1 0OOCHOBAaHMM ITPUHUMAEMbIX PELICHUH HA OCHOBE XUMHMUYECKUX 3HAHMIA;

— TOpPEICTaBISITh MYTH peUIeHHs TIJ00adbHBIX MpoOJeM, CTOSIIMX [Epe] 4YEJIOBEUEeCTBOM, U
NEPCHEKTUBHBIX HANpaBJIEHUH pPa3BUTHUS XUMHUUYECKUX TEXHOJOTMH, B TOM YHCIIE TEXHOJIOTUH
COBPEMEHHBIX MAaTEpUATIOB C Pa3INYHON (YHKIMOHAJIHHOCTHIO, BO3OOHOBIISIEMBIX HMCTOYHHKOB CHIPHS,
nepepadOTKU U yTHIIU3AIMH TPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.



COAEPKXAHUE YYEBHOI'O KYPCA «XUMMUHI. 10-11 KJIACCBI»
10 knacc. Oprannyeckasi XuMms.

Beenenue (1)

[Ipenmer oprannueckoir xuMuu. CpaBHEHHE OPTraHMYECKUX COEIMHEHUN ¢ Heopranudeckumu. [Ipu-
POJIHBIE, UCKYCCTBEHHBIE U CHHTETUUYECKHE OPraHNYECKHE COCAMHEHUSI.

Temal. Teopust cTpoeHUsI OpraHUUECKUX COSAUHEHUN (24)

BanenTHOCTh. XMMHYECKOE CTPOCHUE KaK MOPSAOK COCIUHEHMS] aTOMOB B MOJIEKYJIE COIJIACHO HX
BaJICHTHOCTH. OCHOBHBIE IIOJIOXKCHHUSI TEOPUHM XMMHYECKOTO CTPOCHHUS OpraHMYECKHX coenuHeHuil. [lo-
HSTUE O TOMOJIOTHMM M FOMOJIOraxX, U30MEpUU U H30Mepax. XUMHUecKkue (popMysbl U MOAETU MOJIEKYI B
OpPraHUYECKON XUMUH.

Te m a 2. YrineBoaopoasl U UX MPUPOJIHbIE UCTOUHUKH (8 1)

ITpuponnsritras.Ankansl. [Ipupoaselii raz kak tommmso. lIpenMyinecTsa NpupoAHOro rasa nepen
IpyTMMH BAJaMH ToruiBa. CocTaB IPUPOIHOTO rasa.

ATKaHbBI: TOMOJIOTMYECKUH psJ, U30MEpUS M HOMEHKJIATypa alKaHOB. XHMHUYECKHE CBOMCTBA
aJIKaHOB (Ha IIpUMeEpe METaHa U 3TaHa): TOPEHUE, 3aMellleHUe, pa3ioKeHue U Aeruapuposanue. [Ipumene-
HUE AJIKAHOB Ha OCHOBE CBONCTB.

AJkeHbl. DTHIIEH, €ro MoJy4eHue (JAerMapupOBaHUEM 3TaHa U Jerujaparanueil sTaHona). XHUMH-
YeCKHe CBOMCTBA 3TUJICHA: TOpEHHE, KaueCTBEHHbIE peakluy (oOeciiBeunBaHne OPOMHOM BOJIBI M pacTBOPA
NepMaHraHata Kajus), Tuapartanus, nonuMepusanus. [lonmdTuieH, ero cpoiicTBa W IpPHUMEHEHHE.
IIpuMeHeHne ATUIeHa Ha OCHOBE CBOMCTB.

AnxanueHsl M K a 'y 4 y K U. [loHartue 00 ankanumeHax Kak yIJIeBOAOPOAAX C ABYMS JBOHHBIMHU
CBS3SIMH. XHUMHUYECKHE CBOMCTBa OyTtammeHa-1,3 u m3ompeHa: obOecrBednMBaHHE OPOMHON BOJBI U TIO-
JUMepHU3anus B Kaydyku. Pe3una.

AJNKUHBI. AIIETWIEH, €ro TMOJy4YeHHE MHPOJIM30M MeTaHa U KapOWJHBIM CIOCOO0M. XHMHUYECKHUE
CBOWCTBa alleTWICHA: TOpeHHe, oOeclBeYMBaHHE OPOMHON BOBI, NMPUCOEIMHEHHE XJIOPOBOJOPOAA M
runparanud. [IpuMeHeHue aneTusieHa Ha OCHOBE CBOMCTB. Peakius monuMepusaluu BHHWIXJIOpUIA.
[ToMBUHUIXIOPUA U €70 IPUMEHEHHE.

benzon. [lomydyenne OeH3ona U3 rekcaHa U aleTWieHa. XUMHUYECKHE CBOMCTBAa OEH30ja: ropeHue,
rajJjoreHupoBaHue, HuTpoBanue. I[IpuMeHenne 6eH3071a Ha OCHOBE CBOMCTB.

He ¢ 1 5. Coctas u nepepaborka Hedptu. Hegrenponykrel. beH3uH u nmoHsTHe 06 OKTAHOBOM YHCIIE.

Tema 3. Kucnopoacoaepskaiiue opraHu4ecKie COSAMHEHUS U UX MPUPOIHbIE UCTOYHUKH (10 1)

EnvHCTBO XMMHUYECKOW OpraHU3aliy )KUBBIX OPTaHU3MOB. XMMHUYECKHHA COCTAB JKUBBIX OPIraHU3MOB.

Crnuptsl. [lonydyeHue sTaHona OpOKEHHEM TJIIOKO3bl M TrujapaTanuen sTuieHa. [‘uapokcuiibHas
rpynmna kak QyHkuuoHanbHas. IlpencraBieHune o BOJOpOIHOW CBA3M. XHMMHYECKHE CBOMCTBA ITAaHOJA!
rOpeHue, B3auMO/JICICTBIE C HATPUEM, 00pa30BaHKE MPOCTHIX U CIIOKHBIX 3()UPOB, OKUCICHHUE B allbJCTHI.
IIpuMeHeHne ATaHOIa Ha OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBHS U ITPEYTIPEKICHUE.

ITonsiTHE O TMPENEIBHBIX MHOTOAaTOMHBIX CHUPTax. [ JIMIIEPUH Kak MPENCTaBUTENb MHOIOATOMHBIX
cnupToB, KauecTBeHHas peakiysi HA MHOTOaTOMHBIE cliupThl. [I[puMenenue rivuepuHa.

Kamennslityrons.@enon. Kokcoxumuueckoe npou3BoJICTBO U ero npoxykuus. Ilomydenue denona
KOKCOBAaHHEM KaMEHHOro yris. B3aumMHoe BiIusSHHE aTOMOB B MOJIEKyse (heHoja: B3aMMOJEHcTBUE ¢
TMJIPOKCUJIOM HAaTpHUs W a30THOU

kucnoTo. IlonukonaeHcanus Qenona ¢ GopMaiabIAeTrHaoM B (eHONOPOPMATbACTHIHYIO CMOITY.
[TpumeHeHue GeHona Ha OCHOBE CBOMCTB.



Anpaeruapl. IlonmydeHue anbIeruioB OKHMCIEHHUEM COOTBETCTBYIOIIMX CIHMPTOB. XHUMHUYECKHUE
CBOMCTBA QJIbJIETUIOB: OKUCIIEHHE B COOTBETCTBYIOLIYIO KMCIOTY U BOCCTAHOBIJIEHUE B COOTBETCTBYIOLIHI
ciiupt. [IpumeHenne Gpopmanbpaeriia 1 aleTaibIernaa Ha OCHOBE CBOMCTB.

KapOonoBeie kuciotsl. ITomyyeHne KapOOHOBBIX KHUCIOT OKHCIIEHHEM albJICTHUAOB. XHUMHUYECKHUE
CBOMCTBA YKCYCHOM KHUCJIOTBHI: OOILIME CBOWCTBAa C HEOPraHUYECKHUMH KHCIOTAMH U  pPeaKlUs
stepuukanuu. l[IpuMeHeHne yKCyCHOW KHCIOTHI HAa OCHOBE CBOWCTB. BhICIINE XUpPHBIC KHCIOTHI Ha
pUMepe NabMUTHHOBON U CTEapUHOBOM.

Cnoxabieaupsl u xupbl. [lomydeHue ciaoxkHBIX 3QupoB peakmuelt stepudukanuu. CroXHbIE
a¢upsl B Ipupoje, ux 3HaueHue. [IpuMenenune cioxHbIx 3()UpoB Ha OCHOBE CBOMCTB.

Kupsl kak ciioxHble 3Qupbl. XUMUYECKUE CBOMCTBA KUPOB: TUAPOIIN3 (OMBUICHHE) U THIPUPOBAHUE
KUIKUX KUPOB. [I[ppuMeHeHne upoB Ha OCHOBE CBOWCTB.

VYrneBoapl. YrieBoabl, UX KiaccH(UKaUsa: MOHOcaxapuabl (IJII0K03a), Aucaxapujibl (caxaposa) u
MoJIMcaxapuabl (Kpaxmal U HeJI003a). 3HaueHHe YIIIeBOI0B B )KUBOM MPHUPOJIE U B )KU3HH YEIOBEKA.

['mroko3a — BemecTBO ¢ JBONCTBEHHON (GYHKIIMEH — albIerHJI0CIUpT. XUMHYECKHE CBOMCTBA
TJIIOKO3BI: OKUCIIEHUE B TIIFOKOHOBYIO KHCJIOTY, BOCCTAHOBIIEHHE B COPOUT, OpokeHne (MOJIOYHOKUCIOE U
cnuproBoe). [IpuMeHeHune riroKko3bl HA OCHOBE CBOMCTB.

Hucaxapunpl u nonucaxapuabl. [ToHsTHe 0 peakuusax MOJMKOHACHCALMM U TUIPOJIU3a HA MpPUMEpE
B3aUMONPEBPALLIECHUMN: TJIIOKO3a <> MOJUCAXapH/I.

T e m a 4. A30Tcoaep Kaliiue COeIMHEHHs U UX HAXO0XKJE€HUE B )KUBOM mipupoze (6 1)

Awmunsbl. [Tonstue 06 amunax. IlogydeHne apoMaTn4eckoro aMuHa — aHWIMHA — U3 HUTPOOEH30J1a.
AHWINH KaK OpraHu4yeckoe OCHOBaHHe. B3anMHoOe BiIMsHUE aTOMOB B MOJIEKYJIE aHWIMHA: OcllablieHue
OCHOBHBIX CBOWCTB M B3aMMOJICHCTBHE ¢ OpOMHOI Bos0M. [IpuMeHeHne anniHa Ha OCHOBE CBOMCTB.

AMUHOKHCIOTHL. [lomyuyeHre aMMHOKHCIOT M3 KapOOHOBBIX KHCIOT M THUAPOIU30M OEIKOB. XH-
MHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHMYECKHX COCTUHEHUI: B3aMMOJICHCTBHE CO IIIe-
J0YaMH, KUCJIOTaMH M JAPYT € APYroM (peakuus MojaukoHjaeHcanuu). [lentuaHas cBsS3b U MOJUNEHTHIBL.
[IpMeHeHrne aMUHOKHCIIOT Ha OCHOBE CBOMCTB.

benku. Ilomy4yenne OeNKOB peakiyel MOJIMKOHICHCAUN aMHUHOKUCIOT. IlepBuuHas, BTopu4Has H
TpeTUYHAasi CTPYKTYpbl O€IKOB. XMMUYECKHE CBOICTBA OEIKOB: FrOpEeHHE, ACHATypalus, TUAPOIIN3 U LIBET-
HbIE peakiuy. bruoxumudeckue GyHKIUU OSIKOB.

['eHeTnyeckas cBS3b MEXAY KJacCcaMHU OpraHMYECKUX COCTUHEHHM.

HyxneunoBblekucnoTsl. CHHTE3 HYKJIEHHOBBIX KHUCJIOT B KIETKE U3 HyKJIeoTHI0B. OOmmil 1iaH
ctpoenus Hykieotuaa. CpaBaenue ctpoenus u ¢ynkumii PHK u JIHK. Ponb HykIIeMHOBBIX KHCIIOT B
XpaHEHUU U repenaye HacaeacTBeHHON nHpopmanuu. [loHsTre 0 OMOTEXHOIOTUN U T€HHOM HHKEHEPUH.

T e m a 5. buonornyecku akTUBHBIC OPraHUYECKUE COCTUHECHHMS (4 1)

®epmenTsl. DepMEHTH KaK OHOJIOTHUECKHE KaTalnu3aTophl OENKoBOM mpupoabl. OcoOEHHOCTH
byHKIIMOHUpOBaHUS (epMeHTOB. Poiib epMEHTOB B KU3HEACSITENLHOCTH JKUBBIX OPTaHU3MOB M HApOJ-
HOM XO3SIICTBE.

Buramunsbl. Ilonsatue o BuTamuHax. HapyuieHus, cBs3aHHblE C BUTAMHUHAMH: ABUTAMHHO3bI,
TMIIOBUTAMUHO3bI U TMIEpBUTAaMUHO3bl. Butamun C kak npeacTaBuTeNb BOJIOPACTBOPUMBIX BUTAMUHOB U
BUTAMHH A Kak MPEJCTaBUTENb )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [loHATHE O TOpMOHAX Kak T'yMOPAJIbHBIX PETYJSATOpPax >KU3HEACATEIbHOCTH >KHMBBIX
opranu3mMoB. MHCYJIMH M aJjpeHalluH Kak npeacTaBuTeNu ropMoHoB. [Ipodunaktuka caxapHoro quabera.

JlexapctBa. JlekapcTBeHHAass XUMHUSI: OT HATPOXUMUH 10 XUMUOTEPANUH. ACIUPUH. AHTUOMOTUKU U
mucbakTepnos. Hapkotuueckue Bemiectsa. Hapkomanusi, 00opr6a ¢ Hel ¥ po(hriTakTuKa.

T e ™ a 6. VckyccTBeHHBIE M CHHTETHYECKHE TOIUMEpHI (3 1)



HckyccrBennslenonumepsl. [lonyyeHne HCKyCCTBEHHBIX ITOJIMMEPOB, KAK IIPOJYKTOB XUMUYECKON
MOJU(PHUKAIMYA TPUPOAHOTO MOJIUMEPHOTO CHIPhs. VICKycCTBEHHBIE BOJIOKHA (ALETATHBIN IIIENK, BUCKO3a),
UX CBOMCTBA U IPUMEHEHHE.

CunretnueckuenonumMepsl. [loayyeHne CUHTETUYECKUX IOJIMMEPOB PEAKIMSIMU MOJMMEpPU3aLUuU U
nogukoHaeHcauuu. CTpykTypa IOJMMEpOB: JIMHEHHAs, pa3BETBICHHAs U  IPOCTPAHCTBEHHAs.
[IpeacraBuTeny CUHTETHYECKUX IJIACTMACC: MTOJIMATUIIEH HU3KOIO M BBICOKOI'O JIABJICHUS, MOJIUIIPOIUIIEH
Y NOJIMBUHWIXJI0pU. CHHTETUYECKHE BOJIOKHA: JaBCAaH, HUTPOH U KAIpPOH.

11 xmace. OO1as xuMmust

Tema 1. Ctpoenue atoma u nepuoaudeckuii 3akoH JI. . Menneneera (34)

OCHOBHBIECBEZICHUST O CTPOEHUHU aroma. Snpo: MpOTOHBI M HEUTPOHBI. M30TOmBL. DIEKTPOHBI.
DnexTpoHHas o0osiouka. DHepreThueckuil ypoBeHb. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UEK
aTOMOB JJIEMEHTOB 4-r0 M 5-r0 mepuojaoB nepuoaudeckoit cucremsbl [[. M. MenneneeBa (mmepexoaHbIxX
anemeHToB). [loHatne 00 opOutamax. (S wm p —opOuTanm). DIEKTPOHHbIE KOH(MUTYpallMH aTOMOB
XUMHUYECKUX HJIEMEHTOB.

ITlepuognueckuiizakon [[. M. MenneneeBa B cBereyueHus o crpoeHun atoMa. Otkpeitue /[ .
MeHeneeBbIM NEPUOANYECKOTO 3aKOHA.

[Tepuonuueckas cucreMa XuMuueckux 3inemenToB [l. 1. MenneneeBa — rpaduyeckoe oroOpakeHue
MEPUOINYECKOr0 3aKOHA. PU3HUECKUI CMBICII MOPSAKOBOTO HOMEPA 3JIEMEHTa, HOMEpa nepuoja u Homepa
rpynnsl. BanenTHble 31eKTpoHBI. [IpUunMHBI M3MEHEHUS CBOMCTB 3JIEMEHTOB B IEpPUOJAX W Ipynmax
(TMaBHBIX MOATPYIINAX).

ITonoxeHue BOJOPOAA B IEPUOJUYECKON CUCTEME.

3HaueHUe MNEePUOANYECKOIO 3aKOHA M INEPUOAMYECKONW CHCTEMBl XMMHYECKUX 3iieMeHToB [[. H.
MenzeneeBa s pa3BUTHs HAYKHU U IOHUMaHUS XMMUYECKON KapTUHBI MUpA.

T e m a 2. Ctpoenue Bemiectpa (14 )

Nonnasixumuueckasicssa3b. Katnonsl n annonsl. Kinaccuduxanust noHoB. IOHHBIE KpUCTAIIIMYECKHE
pemerky. CBONCTBA BELIECTB € ITUM TUIIOM KPUCTAJNIMYECKUX PEIIETOK.

KoBaneHTHagsxuMuueckascBsi3b. DJIEKTPOOTpULIaTeNbHOCTh. [lonsipHast U HemossipHas KOBaJEHTHBIE
cBsa3u. Junoisb. IlomsipHOCTH CBS3M M MOJISIPHOCTb MOJEKYJbl. OOMEHHBI U JIOHOPHO-AKLENTOPHBIN
MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHOM CBS3U. MOJEKYJIIpHbIE U aTOMHbIE KPUCTAUINYECKHE PEIIETKH.
CBolicTBa BEIIECTB C ITUMU TUIIAMH KPUCTANINYECKUX PEIIECTOK.

MertanmnnueckasxumuieckasicBsizb. OCOOCHHOCTH CTPOCHHS AaTOMOB MeTayuloB. MeTamindeckas
XUMHUECKas CBS3b M METaNInYecKasi KpucTajuinueckas pemerka. CBONCTBA BEIIECTB ¢ ITUM TUIIOM CBSI3U.

BonoponnasxumuueckasacBsazb. MeXMOJIEKYJIIpHAasE M BHYTPUMOJIEKYJIIpHAs BOAOPOAHAS CBS3b.
3HaueHue BOJOPOIHON CBSI3U JJI OpraHU3allK CTPYKTYp OMOMOIMMEPOB.

[Tonumepsl. [lmacTMacchl: TepMOIUIACTBI M PEAKTOIUIACTBI, MX MPEICTABUTENN U IPUMEHEHHE.
Bonokna: npupoaHbie (pacTUTeNbHbIE U JKUBOTHBIE) U XMMHUYECKHE (MCKYCCTBEHHbIE M CUHTETUYECKHE),
WX MPEJICTABUTEIN U IPUMEHEHHE.

["a3000pa3HoecocTossHUEBEIEE T-B a. TpH arperatHhIX COCTOSIHUS BOJABI. OCOOCHHOCTH CTPOCHHS
ra3oB. MousipHbIii 00beM Ta3000pa3HBIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX NPUPOIHBIX CMECEH: BO3AyX, MPHUPOAHBIN ra3. 3arpsizHeHue aTrMochepsl
(KMCTIOTHBIE 10K, TAPHUKOBBIN 3 dekT) u 6oprda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJIOPO, KUCIOPOA, YITIEKUCIBIN ra3, aMMHUaK, 3TuieH. Mx
NoJIy4YeHue, coOupaHue 1 pacro3HaBaHue.

KunkoecocrossuuepeniectBa. Boma. IlotpebGnenue Boasl B ObITY M Ha mpousBojcTBe. JKEeCTKOCTh
BOJIBI U CIIOCOOBI €€ YCTPaHEHUs!.

MuHepanbHble BOJbI, X MCIIOJIb30BaHUE B CTOJIOBBIX U JIEUCOHBIX LIETAX.



Kunkne kpucTamibl ¥ X IPUMEHEHUE.

TBepaoecocTosiHueBemecTBa. AMOp(HbBIE TBepAble BEIIECTBA B MPHUPOJIE U B KU3HH YEIOBEKa, UX
3HAYCHHE U NMpuMeHeHne. Kprucramimdeckoe CTpOeHUE BELECTBA.

Jucnepcusiecuctemsl. [loHsatne o aucmnepcHbIX cucreMax. JlucmepcHas ¢asa u JUCIepCHOHHAs
cpena. Kiaccugukanus QucnepcHbBIX CHUCTEM B 3aBHCHUMOCTH OT arperaTHOro COCTOSIHUSL JMCIIEPCHOM
CpeIIbl U AUCTICPCUOHHOM (a3bl.

['pyOoaucniepcHble CUCTEMBI: AMYJIbCHH, CYCIIEH3HH, a9PO30JIH.

ToHKOAMCTIIEPCHBIE CUCTEMBI: TN U 30JIH.

CocraBBemiecTBa M cMmeceil. BelnecTBa MOJIGKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH
ITIOCTOSIHCTBA COCTABA BELIECTB.

IToHsATHE «10M9» U €€ Pa3HOBUIHOCTHU: MAaccoBast (J0JI HJIEMEHTOB B CO€AMHEHHH, J0JI1 KOMIIOHEHTa
B CMECHU — JI0JIsl IPUMECEH, /1011 paCTBOPEHHOT'O BEIIECTBA B pacTBOpe) U oObeMHas. Jlois BbIXoaa mpo-
IOYKTa pEakUH OT TEOPETUYECKU BO3MOKHOTO.

Tema 3. Xumudeckue peaxiuu (84)

Peakiuu,uaymue 0e3 M3MEHEHUs] COCTAaBaBEIECTB. AJIJIOTPONMS U AIJIOTPONHbIE BUIOU3MEHEHHS.
[TpuuuHbl amgoTponuu Ha npuMmepe Moauukanuil kucinopona, yriaepona U ¢ocdopa. O30H, ero
Ouosioruueckas pob.

H3omepsl 1 u3oMepus.

Peakunn,uayniye ¢ M3SMEHEHHEM COCTaBaBEIIECTB. Peakiuy coeAMHEHNs, Pa3IoKEHHs, 3aMEIECHUs
U OOMEeHa B HEOPraHMYeCKOW M OpraHuueckor xumuu. Peaknum sk30- M 3HAOTepMuueckue. TeruioBoi
3P PEKT XUMHUECKONW peakIMd U TEPMOXMMUYECKHE ypaBHEHMs. Peakiuy ropeHus, Kak 4acTHBIN Cirydait
9K30TEPMHUUECKUX PEAKLIUM.

Ckopoctexumuueckoiipeakiiu. CKOpOCTb  XMMHUYECKOW  peakiuu. 3aBUCUMOCTb CKOPOCTH
XMMHMUYECKON pPEaKIMM OT IPHUPOJbl PEearupyrolIMX BELIECTB, KOHLEHTPALMM, TEMIEPATYpbl, IUIOMAIN
IIOBEPXHOCTU COIIPUKOCHOBEHUS M Karainu3aropa. Peakiuu romo- u rereporennsle. [IonaTue o xaranuse u
Katanm3aTopax. @epMeHThI Kak OMOJIOTHYECKHEe KaTalu3aTOPbl, 0COOEHHOCTH X (DYHKIIMOHHPOBAHUSI.

OOparuMocThXUMUYECKHX peakunii. HeoOparumelie n oOpatnmblie xumMudeckne peakun. CocTosiHue
XMMHUYECKOTO PAaBHOBECHUS ISl OOpAaTUMBIX XUMHUYECKHX peakuuid. CrocoObl CMEIIEeHUs] XUMHYECKOTO
paBHOBECHsI Ha IpUMeEpe CUHTe3a aMMuaka. [IoHsTHe 00 OCHOBHBIX HAayUHBIX IPUHLIKIIAX POU3BOJICTBA HA
IIpUMEpPE CUHTE3a aMMHAKa WM CEPHOM KUCIIOTBHI.

Ponbp Boabl B xummueckod peakuuu. VctuHHble pacTBOphl. PacTBopuMoOcTh U KilaccupuKanus
BEILIECTB 10 ’TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

OJNEKTPONUTHI U HEDJIEKTPOIUTHI. DICKTPOIUTHYECKAs Jucconnanusa. KucaoTel, OCHOBaHMsS U COJH C
TOYKH 3PEHUSI TEOPUH IIEKTPOIUTUUECKON TUCCOIHALINH.

XHMMHYECKHE CBOMCTBA BOJBI: B3aMMOJACHCTBUE ¢ METaJ/NIaMU, OCHOBHBIMH M KHCIIOTHBIMU OKCHJA-
MH, pa3iio’KeHue U 00pa3oBaHNe KPUCTAJUIOrHApaToB. Peakiuy rupaTanuy B OpraHMu4eckoi XUMHUU.

I'maponu3opraHnyeckux M HeopraHudeckuxcoeauHeHuil. HeoOpatumsiit rugponuns. OOpaTtumslii
TUAPOIIN3 COJICH.

I'maponan3 opraHMYECKUX COCIUHEHUH U €r0 MPAKTUYECKOE 3HAYEHUE AJIS MOJyYEHUS TUAPOIU3HOTO
CIMPTa U MbliIa. buonoruyeckas posiab rMAposM3a B MJIACTUYECKOM U 3HEPreTUYECKOM OOMEHE BEILECTB U
JHEPIUM B KIIETKE.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb oOkucieHus. OIpeneseHue  CTENeHU
okuciaeHuss mo Gopmyne coequHeHus. [loHAaTHe 00 OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PpEAKIHIX.
OxucieHne 1 BOCCTAaHOBJIIEHUE, OKUCIIUTEND U BOCCTAHOBUTENb.
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OneKTpoan3. DIEKTPOIU3 KaK OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIN IpoLiecc. DIEKTPOJIN3 pacijiaBoB
W pacTBOPOB Ha IMpuMmepe xiopuaa HaTpus. lIpakTuueckoe MpUMEHEHUE BJIEKTpoJih3a. JIeK-
TPOJIUTUYECKOE MOTYUEHHE aTFOMUHUS.

T e m a 4. BemectBa u ux coiictsa (9 u)

Mertamibl. B3aumoielicTBie METAIOB C HEMETa/IaMH (XJIOPOM, CEpo M KHUCIoponoMm). Bzaumo-
JEMCTBHE IIENOYHBIX M  IIEJOYHO3EMENbHBIX METaUIOB € BOAOW. OJIEKTPOXUMHUYECKUH  psf
HanpsHKeHUMMETAIUTOB. B3anMoeiicTBUe METaJuIoB ¢ PacTBOPAMHU KHUCJIOT U COJIeH. AJIOMHUHOTEPMHMUSI.
B3aumopeiicTBie HaTpusl ¢ 3TaHOJIOM U (PEHOJIOM.

Koppozus metamios. [ToHsTHE 0 XUMHYECKOU U 3JIEKTPOXUMHUECKON KOPPO3UU MeTaioB. CIIOCOOBI
3aIIHATHI METAJUIOB OT KOPPO3UHU.

Hemerannpl. CpaBHHUTENbHAS XapaKTEPUCTHKA raJIOreHOB Kak Hanbosiee TUIMMYHBIX MpeAcTaBUTENeH
HeMeTayioB. OKHCIUTENbHBIE CBOMCTBA HEMETANJIOB (B3aMMOACHCTBHE C METallaMd M BOAOPOJOM).
BoccTanoBuTenbHbIE CBOMCTBA HEMETAITIOB (B3aUMOIEHCTBUE ¢ O0Jiee IIeKTPOOTPULIATEILHBIMU HEMETAaN -
JIaMH U CIOXHBIMU BEUIECTBAMH-OKUCIUTEISIMU).

KucnoteiHeopranndeckuen opranndeckue. Knaccudukamus kuciaor. XuMU4eCcKHe CBOWCTBA KUCIIOT:
B3aUMOJICHCTBUE C METAJJIaMH, OKCHJAMHM METaJUIOB, THJIPOKCUAAMHU METAJUIOB, COJIAIMH, CHUPTAMHU
(peaxmust stepudukanyn). Ocodbie CBOMCTBA a30THON U KOHIEHTPHUPOBAHHOM CEPHOI KHCIIOTHI.

OcHoBaHusIHEOpraHUYeCKHe M opraHudeckue. OcHoBaHMs, MX Kiaccuukamus. XUMHUECKHE
CBOMCTBAa OCHOBAaHMI: B3aUMOJECUCTBUE C KHUCIOTaMH, KUCIOTHBIMH OKCHJIaMHU U COJSIMU. PaznokeHue
HEpPacTBOPHUMBIX OCHOBAHMIA.

Comu. Knaccudukanus coneid: cpeaHue, KHCIble M OCHOBHBbIE. XHMHYECKHE CBOWCTBA COJEH:
B3aUMOJICHCTBUE C KUCJIOTaMH, IIeJI0YaMH, MeTajilaMu U coisiMu. [IpeacraButenu coneil U ux 3HaYCHHE.
Xnopua HaTpus, KapOOHAT KamibIus, (ocdaT Kamplus (CPeIHUE CONH); TUAPOKAPOOHATHI HATPUS H
aMMOHUS (KUCJBIE COMN); TuApoKcokapOonat meau (1) — mamaxut (OCHOBHAs COJIb).

KadecTBeHHBIE peakiu Ha XJIOPUI-, Cyib(dar-, U KapOOHAT-aHUOHBI, KATHOH AMMOHHS, KaTHOHBI
skenesa (I1) u (II0).

['eHeTnUecKasCBA3BMEKIY KiacCaMM HEOPraHMYECKUX M OpraHuyeckux coenuHeHuil. [lonsTre o
TEHETUYECKON CBA3M M I'EHETHYECKUX psfax. ['enernueckuid psaa metamia. ['eHeTnueckuil psj Hemerasa.
Oco0eHHOCTH TEeHETUYECKOTO psifia B OPraHU4eCKON XUMHUHU.
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TemaTnueckoe NIaHMPOBaHUE N0 OpraHuyeckoi xumum 10 kiaace

Paznen

Tema paznena

KonnuectBo
4acoB

B ToM uucie

[IpaxTrueckue
paboTsI

KonTponbHbie paboThl

Baenenmue.

Teopus crpoeHus
OpraHUYEeCKUX
COEIMHEHUI

YrineBoaopoibl U ux
MIPUPOHBIE HCTOYHUKU

Kucnopoaconepxariue
COCAUHCHUA U UX
MPUPOIHBIC HCTOYHHUKH

10

A3o0TcoaepKalme
COCINMHCHUA U UX
HaX0KICHUE B )KUBOU
pupoae

buonornyeckn
aKTHBHBIE
OpraHUYECKHE
COEIUHEHHUS

HCKYCCTBCHHBIe u
CHUHTCTHYCCKHC
IMOJIMMCPBI

HUroro

34 gaca

TemaTnuyeckoe ni1aHupoBaHue no obwein xumun 11 knacc

Pa3nen

Tema paznena

KonnuectBo
4acoB

DopMBI KOHTPOJISI

[TpakTrueckue paboThl

KoHTposibHBIE PabOTHI

Crpoenue aToMa
Y IEpUOUYECKUI
3akoH J[. 1.
Menpeneesa

Crpoenue
BEIIECTBA

14

XUMHYECKHUE
peakiuu

BemectBa u ux
CBOWCTBA

Hroro

34
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