I[TOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma coctaBieHa Ha ocHoBe ®enepanbHoro ['ocymapcTBeHHOro
cranaapra, [I[puMepHoif mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO XUMHH, a TaKkKe
OporpaMmbl Kypca XuMuu s ydammuxces 8 — 11 kmaccoB oOmieoOpa3oBaTeibHBIX
yupexaenuii / O.C. 'abpuensn. — M.: [Ipoda, 2010, u paccuntana Ha 68 ydeOHBIX YaCOB.
B Heit npeaycMoTpeHo nmpoBeAeHNE 3 KOHTPOJIbHBIX U 2 MPAKTHYECKHE paOOTHI.

JlanHass mporpamma umeeT rpud «J/lonmymeno JlemaprameHTOM 00pa30BaTEIbHBIX
nporpaMM U CTaHAApTOB oO0IIero obpa3oBaHus MuHHCTepcTBa 00pa3oBaHUs U HAyKU
P®»y.

IIporpamma:

® [I03BOJISIET COXPAHUTH JOCTATOYHO LEIOCTHBIM U CHCTEMHBIN KYypC XUMHUHU, KOTOPBIN
(opMupoOBaCs HAa MPOTSKEHUH JIECATKOB JIET B COBETCKOM U POCCUIICKOM 1IKOJIE;

® [IPEJCTaBISIET KYypC, OCBOOOXKIAEHHBINA OT U3JIUIIHE TEOPETUZUPOBAHHOTO U
CJIOKHOTO MaTepHaa, i1 OTpabOTKH KOTOPOIro TpeOyeTCss HEMajlo BPEMEHH;

® BKIJIIOYAECT MaTEpHUa, CBA3aHHBIN C TOBCEIHEBHOM )KU3HBIO YEIOBEKA, TAKKE C
Oynymiei mpodecCUOHAIBHON JIEATEIbHOCTHIO BHIITYCKHUKA CPEAHEH IIKOJIbI,
KOTOpasi HE UMEET SIPKO BBIPAXKEHHOM CBSI3U C XUMHUEW;

® TI0JHOCTHIO COOTBETCTBYET CTAaHAAPTy XUMUUECKOTO 00pa30BaHUs CPEHEH IIKOJIbI
0a30BOTO YPOBHHI.

1) [lenu u 3aa4n U3yYeHUs MpeaMeTa
N3yuenne xumuu Ha 0a30BOM ypOBHE cpeaHero (MoJHOro) oluiero oopa3oBaHUs
HAIPAaBIICHO HA JOCTH)KCHHE CIICIYIOINX IIeJIeH:

* o0ceoeHue 3HAHUU O XUMHYECKOW COCTABIISIIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, BAKHEUIITUX XUMUYECKUX TTOHATHAX, 3aKOHAX U TEOPHSIX;

¢ o0glaoeHue yYMeHusMuU TPUMEHATh TOJYYEHHbIC 3HaHUS IS OOBSICHEHUS
Pa3HOOOPa3HBIX XUMMUYECKUX SIBICHUW U CBOMCTB BEIIECTB, OLEHKU POJIA XUMUHU
B Pa3BUTHUH COBPEMEHHBIX TEXHOJOTHH M MOJYyYCHUH HOBBIX MaTEPHAJIOB,;

*  paszsumue TI03HABATEIbHBIX MHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B
MPOIIECCe  CaMOCTOSATEIIBHOTO  NPHOOPETeHHMS  XMMUYECKHUX  3HAHHH  C
WCIIOJB30BAaHUEM PA3JIUYHBIX HMCTOYHHKOB HWH(MOpPMAlMK, B TOM YHCIIEC
KOMITBIOTEPHBIX;

* gocnumanue yOSKIEHHOCTH B TIO3UTUBHOM pONM XHUMHH B KU3HU
COBPEMEHHOI0 00111eCTBa, HEOOXOAUMOCTH XUMHUYECKA TPAMOTHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO U OKPYXaIOIIEH cpele;

¢ npumeHeHue NOJYYEHHbIX 3HAHUN U YMeHuti s 0€30MacCHOTO HCIOIb30BaHUS
BEIIIECTB M MATEPUAJIOB B OBITY, CEJIHLCKOM XO3SMCTBE M Ha IMPOU3BOJICTRBE,
pelleHus] TPAKTUYECKUX 3ajlad B TOBCEAHEBHOM JKU3HU, MPETyNPEKICHUSI
SIBJICHUHM, HAHOCSIIMX BPeJl 3I0POBBIO UEJIOBEKA U OKPY KarOIIeH cpejie.

Kypc obmieit xumun 11 xacca HanmpaBiieH Ha PEIICHHUE 3a7a9d HHTETPAIluU 3HAHUM
YYAIIUXCS IO HEOPTAHMYECKOW W OPTaHMYECKOW XUMHH C 1ETbI0 ()OPMHUPOBAHUS y HUX
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€IUHOM XMMUYECKOW KapTUHBI MUpa. Bexaymas uaes Kypca — €eAMHCTBO HEOPTraHUYECKON
Y OpraHN4YeCcKON XMMHUH Ha OCHOBE OOIIIHOCTH MX MOHSATUMN, 3aKOHOB U TEOPHil, a TaKXKe Ha
OCHOBE OOIINX MOJX0J0B K KIacCU(PUKAIIMKU OPraHUYECKUX U HEOPTaHUYECKUX BEIECTB U
3aKOHOMEPHOCTSIM MPOTEKAHUSI XUMUUECKUX PEAKLINI MEXKITY HUMHU.

3HAYUTEIPHOE MECTO B  COJAEpPKAHUUM Kypca OTBOJMUTCS  XUMHYECKOMY
skcriepuMeHTy. OH OTKpBIBAE€T BO3MOXKHOCTH (OPMHUPOBATH Y YUaIIUXCS YMEHUS
paboTaTh ¢ XUMHUYECKMMHU BEILIECTBAMHU, BBIMOJIHATH MPOCThIE XUMUUYECKHUE OTBITHI, YIUT
IIKOJIbHUKOB 0€30MacHOMY M 3KOJOTHYECKH TPaMOTHOMY OOpaIIEHHIO C BEIECTBAMU B
OBITY U Ha POU3BOJICTBE.

Jloruka m CTpyKTypupOBaHHE Kypca MO3BOJSAIOT B IIOJIHOW MEPE MCIOJIB30BATH B
0Oy4YEeHHH JIOTUYECKHUE OINEpalMy MBIIIJICHUS: aHAJIU3 U CUHTE3, CPABHEHHUE U aHAJIOTHIO,
CUCTEMATHU3ALMIO U 0000IIEHNE.

Beaynmmu naesmu npeajgaraéMoro Kypca siBJsioTCs:

* MarepuanbHO€E €IMHCTBO BELIECTB ITPUPOJBL, UX TEHETUYECKASI CBS3b;

* [IpuunMHHO-CIIEACTBEHHBIE CBSI3M MEXJIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH U
IIPUMEHEHUEM BEIIECTB;

* [Io3HaBaeMOCTh BELIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHNS XUMUYECKUX PEAKIUI;

*OO0BsicHAIONIAs U NOPOTHO3UPYIOIIAs pPOJb TEOPETUUYECKUX  3HAHUM IS
(akTH4eCcKOro MaTepuana XUMHUH 3JIEMEHTOB;

* KoHKpeTHOE XMMHUECKOEe COSAUHEHNUE NPEACTaBIsIeT coO00i 3B€HO B HENMPEPHIBHON
LENU NPEBPALEHUI BEIIECTB, OHO YYaCTBYET B KPYTOBOPOTE€ XUMHUYECKUX 3JIEMEHTOB U B
XUMHUYECKOM ABOJIIOINH;

* 3aKOHBI IPUPO/Ibl OOBEKTUBHBI U MO3HABAEMBI, 3HAHHE 3aKOHOB JAET BO3MOKHOCTh
VOPABJISATh XUMHYECKUMHU  TPEBPALIECHUSMH  BEIIECTB, HAaXOAWUTh SKOJOTMYECKU
0e3omacHble crocoObl MPOU3BOJICTBA U OXPAHbI OKPYKAIOLIEH CPEbl O 3arpsi3HEHUI.

*Hayka u mnpakTuka B3aMMOCBsI3aHbl: TpeOOBaHWSA NPAKTUKH — JBIXKYLIas CHIIA
HAyKH, YCTIEXU MPAKTUKU 00YCIOBJICHBI TOCTIKCHUSIMU HAYKH;

*Pa3BuTHEe XMMHWUYECKOM HAyKM W XUMH3aLMU HAPOJHOTO XO3SAKWCTBA CIyXKaT
MHTEpecaM 4YelloBeKa M oOuiecTBa B LEJIOM, HMMEIOT T'YMaHUCTUYECKUM XapakTep u
MIPU3BaHbI CIOCOOCTBOBATH PEIICHUIO TJIOOAIBHBIX MPOOJIEM COBPEMEHHOCTH.

2) Konmenius, 3a10KeHHas B COACp>KaHUU YYeOHOTO ITPEeIMETa
JlaHHas mporpaMma noCTPOEHA MO0 KOHUEHTPUYECKOU KOHLIEIILIHH.

[ToypouHOo-TeMaTHYeCKHid TJIaH MO 00BEMY CKOPPEKTHpPOBAaH B COOTBETCTBUU C
denepalbHBIM  KOMIIOHEHTOM  TOCYJAapCTBEHHOIO  00pa30BaTEeNIbHOTO  CTaHJapTa
OCHOBHOIro oOmero oOpa3oBaHus W TPEOOBAHUSAMHU, MPEABSIBISIEMBIMU K YPOBHIO
MOJITOTOBKMA BBIMTYCKHUKOB OCHOBHOW IIIKOJIBI M BKJIFOUAET BOIPOCH TEOPETHYECKOW U
MPAKTUYECKON TMOATOTOBKH YYaIUXCSl.

3)[lanHas mnporpamma COACPKUT BCE TEMbI, BKJIIOUYECHHBbIE B (QeaepabHbIMA
KOMIIOHEHT COJIepKaHusi 00pa3oBaHUsI.

4) ®opMBI, METOJIBI, TEXHOJIOTUU O0YUYCHUS

JlanHast pabodasi mporpaMMa MOKET OBITh peaiu30BaHa IPU HCIOJb30BAaHUU
TPAIUIIUOHHONW TEXHOJIOTMU OOyYeHHs, a TaKXke DJIEMEHTOB JPYIMX COBPEMEHHBIX
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0o0pa30BaTeNbHBIX TEXHOJIOTHHA, MEpeNoBhIX (OPM U METONOB OOydYeHHs, TaKUX Kak
npoOJIEeMHBIH METOJI, pa3BHBalolllee 00yYeHHE, KOMIBIOTEPHBIC TEXHOJIOTHHU, TECTOBBIM
KOHTPOJIb 3HAHUH U JIp. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH, BO3MOXKHOCTEH U
CITOCOOHOCTEM Ka)KI0r0 KOHKPETHOTO KJ1acca.

[Ipy npenomaBaHuu Kypca XHMHH  HMCIOJB3YIOTCS CICAYIONIAE TEXHOJIOTUHU
00y4eHHUs: TEXHOJOTHH COTPYIHUUYECTBA, PA3HOYPOBHEBOTO O0yUYEHHMS, JEATCIBHOCTHOTO
noaxona, Meron mpoekta, Mmerogq OK B.®. Illaramosa, KT, 3p0poBbecOeperarorime
TEXHOJIOTUU U UTPOBBIE TEXHOJIOTHH.

ITpu ucnonszoBanuu KT yduThIBatoTCS 310pOBhecOEperarIme aciekThl ypoKa.

ABTOpckre 1MbpoBEIe 00pa3oBaTeNIbHBIC PECypCehl: mpe3eHTaruu  PowerPoint k
ypokam

Jlns mpuoOpeTeHHs MPaKTUUYECKUX HABBIKOB W TOBBIIICHUS YPOBHS 3HAHUU B
pabouyio MporpaMMmy BKJIIOUEHBI JIA0OpATOpHBIE OMBIT M MpaKTUYeCKue paboThl,
npenycmoTpenHsie  IIpumepHoii u  aBTopckoil mporpammamu. IIporpamma O.C.
['abpuensiHa BKiIIOYaeT Bce JabopaTopHbIE padOTHI, TpexycMoTpeHHble [IpumepHOn
IIPOrpaMMOu.

3HAYUTEIPHOE MECTO B  COJAEpKaHMM Kypca  OTBOOUTCA  XUMHYECKOMY
sKcriepuMeHTy. OH OTKPBIBAET BO3MOXKHOCTh (DOPMUPOBATH y YYAIIMXCS CHEIUATbHBIC
MpeAMETHBIC YMEHHS paboTaTh C BEIIECTBAMM, BBITIOJIHATH MPOCThIE XUMUYECKUE OIBITHI,
VYUT IIKOJBHUKOB O€30MacCHOMY M JKOJOTMYECKM TPaMOTHOMY OOpalleHUuI0 ¢
BEIIIECTBAMHU B OBITY U Ha ITPOU3BO/JICTBE.

5) Ilpeanonaraemble Pe3yabTaThl OOYUEHUS

[Iporpamma npegycmaTpuBaeT GOpMHUPOBAHUE Y yUaIIUXCS O0IIEyYeOHBIX YMEHUN U
HaBBIKOB, YHUBEPCAIBHBIX CHOCOOOB NEITEIHLHOCTH U KIIOUEBBIX KOMIIETCHIIMN: YMEHHUE
CaMOCTOSITEIbHO YW MOTHMBUPOBAHHO  OPraHW30BbIBATH CBOK  [MO3HABATEJIbHYIO
NEATEIIbHOCTh; MCIOJIb30BAHUE HJIEMEHTOB MPUYMHHO-CIEACTBEHHOTO U CTPYKTYpHO-
(YHKIMOHATBLHOTO aHAJIN3a; OMPEICICHHE CYIIHOCTHBIX XapaKTePUCTHUK H3Yy4aeMOTO
00BEKTa; YMEHHE Pa3BEPHYTO OOOCHOBBIBATH CYKICHUS, JaBaTh OMPEACICHUS, TPUBOIUTH
JI0Ka3aTeIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO MOBEICHUS B OKPYKAIOIIEM MUPE.

[Ipu BEIMOIHEHNWN TBOPUECKUX paboT (PopMUPYyeETCS YMEHUE ONPEIETsATh aIeKBaTHbIC
CIocOOBI pelIeHusl y4eOHOM 3a7aud Ha OCHOBE 3a/IaHHBIX aJTOPUTMOB, KOMOMHHPOBATH
M3BECTHBIC AITOPUTMBI ACATEIBHOCTU B CUTyalUsIX, HE MPEAMNOJIAralolIuX CTaHAAPTHOTO
MIPUMEHEHUSI OJTHOTO M3 HUX, MOTMBHPOBAHHO OTKAa3bIBaThCA OT 00pasiia AEsITEIbHOCTH,
WCKaTh OpWUTHMHAJIbHBIC pEIICHHS. Ydaluecss JOJDKHBI HAyYWUThCS TPEJCTaBISAThH
pe3yabTaThl UHIWBUAYAJIbHOW U TPYIINOBON MMO3HABATEIbHOU JEATEIBLHOCTH B (pOpME HC-
CJICIOBATEILCKOTO MpOEKTa, MyOJMYHOUW Tpe3eHTaluu. Peanuzamuss MOypodHO-
TEMaTHYECKOIO IJIaHa 00eCTIeYMBAET OCBOEHUE OOIEYUYEeOHbIX YMEHUM U KOMIIETECHIIUN B
paMkax HH(HOPMAIIMOHHO-KOMMYHUKATUBHOMN JEATEIbHOCTH.

TpeGoBanus K YypOBHIO TMOATOTOBKM OOYYaroONIMXCsl BKJIIOYAIOT B CeOsl  Kak
TpeOOBaHMs, OCHOBAaHHBIE HAa YCBOCHMHM W BOCIPOM3BEICHUM Y4YeOHOTO Marepuala,
MOHUMAHUU CMBICJIA XUMUYECKUX TOHSATHN M SBJICHUHN, TaK U OCHOBaHHBIC Ha OoJee
CIIOHBIX BHJIAX JEATEIbHOCTH: OOBACHEHHE (PU3NYECKUX M XHUMHYECKUX SIBICHUM,
MPUBEICHUE TPUMEPOB MPAKTUYECKOTO UCIOIb30BAHUS U3yUYa€MbIX XUMHUYECKUX SBICHUI
M 3aKOHOB.  TpeOOBaHMS HAMpPaBJICHBI HAa peaTN3alldi0 JEeATeIbHOCTHOTO, MPAKTHUKO-
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OPUCHTHUPOBAHHOT'O N JIMYHOCTHO OPHUCHTUPOBAHHOTI'O IMOAXOA0B, OBJIAJICHUC Y4YallIUMHCS
crocodbaMu HHTGJIJI@KTyaHBHOﬁ )41 HpaKTquCKOﬁ ACATCIBHOCTH, OBJIaACHHUC 3HAHMAMU U
YMCHUAMU, BOCTpC6OBaHHLIMI/I B HOBCCIIHGBHOﬁ KHN3HH, ITO3BOJIATOIIINMHA
OPUCHTHUPOBATLHCA B OKPYKAOIICM MHUPC, 3HAYMMBIMU OJIs1I COXPAHCHHA Opr}KaI-OI[IGﬁ
CpCIbl U COOCTBEHHOTO 3A0POBbA.

B pesynbTate uzydenus npeamera yyaniuecs 11 kiacca JOIKHBI:
TPEBOBAHIA K YPOBHIO ITOJAI'OTOBKHA

YueHUK JOJDKCH 3HATh:

® gaoiICHelulue XumMuiecKue noHsamusl. BeeCTBO, XUMHUUYECKUN JIEMEHT, aToM,
MOJIEKYJIa, aTOMHAsi M1 MOJIEKYJIApHasi Macca, MOH, aJJTIOTPOMHs, U30TOIIHI,
XUMHUYECKas CBS3b, DJIEKTPOOTPHUIIATEILHOCTh, BaJEHTHOCTh, BAJICHTHOCTb,
CTEIeHb OKUCJICHHUS, MOJIb, MOJISIPHAS Macca, MOJIIPHBINH 00bEM, BelecTBa
MOJICKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI, PACTBOPBI, IJIEKTPOJIUT U
HEJJIEKTPOJIUT, AJIEKTPOJIUTHYECKAS JUCCOLUALMSA, OKUCIIUTEIb U BOCCTAHOBUTEIID,
OKHCJICHHE BOCCTAaHOBJICHUE, TEINIOBOM A(DPEKT peaKIuu, CKOPOCTh XUMHUUECKOI
pEaKLNH, KaTaau3, XUMUYECKOE PABHOBECHE;

®  OCHOBHble 3aKOHbI XUMUU: COXPAHEHUS MACChl BEIIECTB, IOCTOSIHCTBA COCTABA,
MEPUOINYECKUI 3aKOH;

® OCHOBHble MeopUuU XUMUU: XUMUYECKOU CBA3U IICKTPOJUTUYECKON JUCCOIUALINM;

® gadicHelue 8ewecmead U Mamepuaibl. OCHOBHBIC METAJUIbI U CILJIaBbl, CEpHasi,
COJIsTHAsI, a30THAS, KUCIIOTHI, MIETOYH, aMMHaK, MUHEpaJIbHbIE yI00PCHUS;

YueHUK JOKEH YMETh:

® Ha3bl6aMb U3YUYEHHBIEC BEIIECTBA M0 «TPUBUATIBHOW WIIM MEXKTyHAPOIHOM
HOMEHKJIATYpE;

® onpedesimsb: BAICHTHOCTh U CTENIEHb OKUCJICHUS XUMHUECKUX DJIEMEHTOB, TUII
XAMHUYECKOU CBSI3U B COEIUHEHHUSX, 3apsi]l HOHA, XapaKTEP CPEIbl B BOJIHBIX
pacTBOpaX HEOPTraHUYECKNUX COCAUHECHUSIX, OKUCIUTENb U BOCCTAHOBUTEIIb;

® Xapaxmepu3o8amb.: FIEMEHTHI MaJIbIX IEPUOOB M0 HUX MojoxeHuto B [ICX3;
00II1e XMMHYCCKHE CBOMCTBA METAJIJIOB, HEMETAIIJIOB, OCHOBHEIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHUI;

® 00bsACHAMb. 32aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOSHUSI; IPUPOTY
XUMHYECKOM CBSI3U (MOHHOM, KOBAJIEHTHOM, METAJTTMUECKOM ), 3aBUCUMOCTD
CKOPOCTH XMMHYECKON PEAKIIUU U TTOJOKECHUS XUMUYECKOTO paBHOBECHUS OT
pa3IUYHBIX (PaKTOPOB;

®  BBINOJIHAMb XUMUYECKULL IKCnepuMeHm TI0 PaCliO3HABAHUIO BaKHEHIIINX
HEOPraHWYECKUX BEIIECTB;

®  1POBOOUMb CAMOCTOSTEIIBHBIM MOUCK XUMUYECKON HH(GOPMAIIUU C
HCTIOJIb30BAHUEM PA3JTMYHBIX UCTOYHHUKOB;

MCIIOJIH30BATh IPUOOPETEHHBIC 3HAHUS M YMEHUS B PAKTHYECKOU EATETLHOCTH U
MMOBCEIHEBHOM KU3HU JIS:



® OOBSICHEHUS XMMHYECKHUX SBJICHUM, IPOUCXOISIINX B IPUPOAE, OBITY, Ha
TIPOU3BO/ICTBE;

® SKOJIOTUYECKH IPaMOTHOTO MOBEIICHHUS B 0.C.;

® OIICHKY BJIMSHUS XUMHUYECKOTO 3arpsi3HEHUS 0.C. Ha OPraHU3M YeJIOBEKa U APYTHE
’KUBBIC OPTaHU3MBI;

e 0e30MMacHOT0 OOpAIEHHUS C TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMHU, JIA0OPATOPHBIM
000py/IOBaHHEM;

® [PHUTOTOBJIICHUE PACTBOPOB 33aJ]aHHOW KOHIICHTPAILIMK B OBITY W Ha TPOU3BOJICTBE.

KonkperHbie TpeOOBaHUS K YPOBHIO TIOATOTOBKU BBIITYCKHUKOB OIPEICICHBI IS
Ka)X/IOTO YPOKa ¥ BKJIFOYCHBI B IIOYPOYHOE IUIAHUPOBAHUE.

6) Mcnoab3yembie hOPMBIL, CITIOCOOBI U CPEIICTBA MPOBEPKH PE3YIIHTATOB O0YUCHUS
Tekymuii KOHTPOJb (KOHTpPOJbHBIE paboThl) Mo TemaM «CTpoeHue BEIIeCTBaY,
«XUMHYECKME peakum», « Bemecrsa u X CBOMCTBaY.
Kpome BbllienepeyncaeHHbIX OCHOBHBIX (OPM KOHTPOJISI TPOBOJSATCA TEKYIUE
CaMOCTOSTENIbHBIE pa0OThl B paMKax KaXKJI0i TeMbl B BUJIe (pparMeHTa ypoKa.

7) O6ocHoBanue Beidopa YMK s peanuzaiuu pabodeit mporpaMMbl

Peanuzanuss mporpammbel  obecrieunBaeTcsi  Y4€OHBIMH UM METOJAMYECKHUMHU
MOCOOUAMHU

Ucnonb3yempiit yyebnuk: [abpuensu O.C. Xumwus 11 kmacc. ba3oBblii ypOoBeHb:
yae0. 1y obmeobpaszoar. yupexaenui/ O.C. ['abpuensH. — 2 — e u3f., ctepeoTur. — M.:
Hpoda, 2010. (umeercs B ¢enepadbHOM IMEpeUyHE YYECOHUKOB, PEKOMEHIOBAHHBIX
MunuctepctBoM oOpazoBanust Poccuiickoit ®Deaepaliiu K UCHOJB30BAHUIO B
oOpa3oBaTeIbpHOM TIpollecce B 00ImIeoOpa3oBaTelbHbIX yupexkaeHusx Ha 2013/2014
y4eOHBIN TOx)

Jna yuumens:

MULTIMEDIA — noaaep:xka Kypca:

e llHTEpHET — pecypChI:
www.him.1september.ru
www.edios.ru
www.km.ru/educftion

e CD-nucku:
-  Xumus. 8-11 kiacc. Bupryanbnas naboparopusi. — Mynetumenua, Mapl' TV,

2002
- Ypoxu xumuu. Kupwin u Medoamii.



http://www.him.1september.ru/
http://www.edios.ru/
http://www.km.ru/educftion

COZAEPXAHUWE TEM YUEBHOHOI'O KYPCA XMMHU 10 KIIACCA
[Tporpamma kypca xumun 1151 10-11 xkmaccon
00111e00pa30BaTENbHBIX YUPEIKICHUN

(0a30BbBIN YPOBEHD)

IlossicHUTEILHAS 3aTIUCKA

[Iporpamma 6azoBoro kypca xumuu 10-11 kgaccoB oTpakaeT COBPEMEHHbBIE TEHICHIIUU
B IIKOJBHOM XHUMHUYECKOM OOpa3oBaHUU, CBS3aHHbIE C peQopMHUpOBaAHUEM CpeaHen
IIKOJIBL.

Kypc paccuutan 2 4 B HEgemto.

IIporpamma:

* IO3BOJISIET COXPAHUTh JOCTATOYHO LEJIOCTHBIN U CUCTEMHBIN KypPC XUMHUU, KOTOPBIN
(dhopMHUpOBaJICs HA MPOTSIKEHUH JICCITKOB JIET B COBETCKOM M POCCHUICKOM IIKOJIE;

* TPENCTaBIsACT KypC, OCBOOOXKICHHBIH OT W3IUIIHE TEOPETU3UPOBAHHOTO U
CJIOKHOTO MaTepHaa, g OTpabOTKHA KOTOPOTro TpeOyeTcss HeMajlo BpEeMEHH;

* BKJIIOYAECT Marepual, CBSI3aHHBIA C MOBCEIHEBHOW >KU3HBIO YEJIOBEKA, TAKKE C
Oynyiiel mpodecCHOHABHOMN NeITeTbHOCTRIO BBIITYCKHUKA CPEHEHN IKOJIbI, KOTOpasi He
HMeEET APKO BBIPAKEHHOM CBSI3U C XUMHUEH;



* TIOJTHOCTBIO COOTBETCTBYET CTAHAAPTy XUMHUYECKOTO 00pa30BaHUsS CPEeIHEN IIKOJIbI
0a30BOT0 YPOBHS.

MeTon00THYecKOil OCHOBOW MOCTPOCHMSI y4E€OHOTO COJAEpX aHUS Kypca XUMHUU
0a30BOTO YpPOBHS JUIsl CpEHEH IIKOJIbI SIBUJIACH UJACS UHME2PUPOBAHHO20 Kypca, HO He
ecmecmeosHanus, a Xumuu.

[lepBas uzaest Kypca - 3T0 6HympunpeomMemnas unmezpayus y4eoOHoN JTUCIUTUTHHBI
«Xumus». Wnes Takod HMHTErpaluy JIUKTYET CIEAYIOIIYI0 OYEpPEIHOCTh W3YUYEHHUS
paszenoB XUMHM: BHavaie, B 10 kiacce, n3y4yaeTcss opraHnyeckas XuMus, a 3atem, B 11
KJacce, - oomas xumusi. Takoe CTpyKTypupOBaHUe 00YCIOBICHO TEM, YTO KypC OCHOBHOM
IIKOJIBl  3akaHumBaeTcss HebompmmMm  (10-12  9) 3HAKOMCTBOM ¢  OpPraHUYECKUMH
COCTMHEHUSIMH, MMO3TOMY HEOOXOJIMMO 3aCTaBUTh «pabOTaThb» HEOONbIINE CBEACHUS IO
opraHu4eckoil xumuu 9 kmnacca Ha Kypc opranudeckoil xumuu B 10 kmacce. Ecnmu xe
U3y4yaThb OPraHMYECKYI0 XUMHUIO 4Yepe3 roJ, B 11 kmacce, 310 OyaeT HEBO3MOXKHO Y
CTapIIEKJIACCHUKOB HE OCTaHETCS MO OPraHWYECKOW XUMHUHM OCHOBHOW IIIKOJIBI JIaXKe
BOCIIOMUHAHUU.

Kpome Toro, uzyuenue B 11 kiacce OCHOB OOIIEH XUMHH MO3BOJISIET CHOPMUPOBATH Y
BBIITYCKHUKOB CpPEJIHEW IIKOJbI MPEICTABICHUE O XUMUU KAaK O LEJIOCTHOM HaykKe,
M0Ka3aTh €IMHCTBO €€ MOHATHI, 3aKOHOB U T€OPUH, YHUBEPCAIBHOCTh U TPUMEHUMOCTD
UX KaK JUIsl HEOPTaHUYECKOM, TaK U JIJIs1 OpPraHUYECKON XUMUMU.

Haxkownern, mnopaBinsromiee OONBIIMHCTBO TecToBBIX 3amaHuit EI'D (6onee 90%)
CBSI3aHbl C OOIIEH M HEOPraHMYeCKOM Xumuel, a motomy B 11, BBITYCKHOM Kiacce
JOTUYHEE W3y4aTh HMEHHO OTH pa3eiibl XUMUHU, YTOOBl MAaKCUMaJIbHO TMOMOYb
BBIITYCKHUKY MTPEOJIOJIETh 3TO CEPhE3HOE UCTIBITAHNUE.

Bropas unes xypca - 3TO MmedxxcnpeomemHas ecmecmeeHHOHAYYHAs UHmMe2payus,
MO3BOJISIONIAsA HA XUMHUYECKOW 0a3e 00beAMHUTH 3HaHUs (U3HKU, OUoI0ruu, reorpaduu,
AKOJIOTUU B €IUMHOE MOHUMAHHE €CTECTBEHHOIO MHpa, T. €. CPOPMHUPOBATH LEIOCTHYIO
€CTECTBEHHOHAYUYHYI0 KapTUHY MHUpa. DTO MO3BOJIUT CTApUIEKIACCHHUKAaM OCO3HATh TO,
91O 0€3 3HAHUS OCHOB XMMHHU BOCHPHITHE OKPYXAIOIIEro MHUpa Oy/eT HEMOJHBIM U
yIIepOHBIM, a JIIOJIM, HE TIOJYyYMBIIME TAaKUX 3HAHWUW, MOTYT HEOCO3HAHHO CTaTh
OTACHBIMU JIJISl 3TOTO MUPA, TaK KaK XUMUUECKH HETPaMOTHOE OOpaIleHle C BEIeCTBAMH,
MaTepuaiamMH ¥ MpoIeccaMu TPO3UT HEMAJIBIMU OeTaMHU.

Tperbst uues xypca - 3TO unmezpayus XUMUYECKUX SHAHUU C YMAHUMAPHLIMU
oucyuniuHamu. UICTOPUEH, JIUTEpaTypoil, MUPOBON XyI0KECTBEHHOM KyJIbTYpOil. A 3TO, B
CBOIO O4Yepellb, MO3BOJSET CPEACTBAMU y4yeOHOTo MpeAMeTa MOKazaTh poJib XUMHH B
HEXMMHUYECKON cdepe YenoBeueCKOW AESTENbHOCTHU, T. €. MOJHOCTBIO COOTBETCTBYET
ryMaHHM3alluy U TyMaHuTapusaiuu ooyuyenusi. Kypc paccunrtan Ha ABa roga oOy4eHUs 10
1 4 B Heesno WM Ha OAWH roja 00ydeHus mo 2 4 B Henento. Cienyer noJ4epKHyTh, YTO
oToOpaHHOE /1Ji1 6a30BOr0 YPOBHSI OOYUYEHUS XUMHUHU COJICP)KaHHE MO3BOJISIET U3y4aTh €ro
U B peXUMe 2 4 B Helento. B aToM ciydae y ydammxcs MOSIBJISETCS BO3MOXKHOCTh He
npoxXooums, a u3yyams, He 3HAKOMUMbCS, A vlyuusams 3TO coaep:kanue. [IpumepHoe
pacrpeneseHre 4acoB, MpeaycMaTpUBAIONIee NOCIEIHUN BapUaHT U3yuyeHus: XumMuu B 10-
11 kmacce, yka3aHo B 3HaMEHATelIe BPEMEHHU, PETIaMEHTUPYIOIIETO M3yuYeHHE y4eOHOMH
TEMBL.

Kypc detko aenurtcs Ha JABE 4acTH: OpraHUYECKyI0 XuUMHIO (34/68 4) 1 O0IIyI0 XUMUIO
(34/68 1)



TeopeTHyeckyt0 OCHOBY OPraHMYECKOM XMMHUU COCTaBIISIET TEOPUSI CTPOCHHUS B €€
KJIACCUYECKOM TMOHMMAHUU - 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT HMX XHUMHUYECKOIO
CTpPOEHHUSA, T. €. OT PACHOJOKEHHUS] aTOMOB B MOJIEKYJaX OPraHUYECKUX COCTUHEHUMN
COTJIACHO BAJIEHTHOCTH. ODJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE OPTraHMYECKUX
COCIMHEHUI TIPU TOM KOJIMYECTBE YacOB, KOTOPOE OTIIYIICHO Ha M3YYEHUE OPTraHUYECKON
XUMHUH, paccMaTpuBaThb HE TMPEACTABISIETCS BO3MOXHBIM. B coaepkanuu Kypca
OpraHMYecKOM XHMMHHM CJellaH aKIEHT Ha MPaKTUYECKYyl0 3HAYUMOCTh Y4eOHOro
Marepuasia. l[loaToMy wu3ydeHUE TMpeICcTaBUTENEH KaxIOro Kiacca OpPraHUYeCKUX
COCIMHCHUN HAYMHACTCSA C IMPAKTUYECKOM MOCBUIKM - C HUX MNOJYYECHUS. XUMHYECKUE
CBOMCTBAa BELIECTB pPAaCCMATPUBAIOTCS Cyry0O TMparMaTHYEeCKd - Ha MpPeaIMeT HX
MPAKTUYECKOrO0 TMpPUMEHEHUA. B OCHOBY KOHCTpYHUPOBaHHUS Kypca TMOJIOXKEHA HUJes O
MPUPOJIHBIX MCTOYHUKAX OPraHMYECKUX COCIMHEHUN U MX B3aUMONPEBpAIICHUSX, T. €.
UJIeV TEHETUYECKOM CBS3U MEXKY KJIaCCaMH OPraHUYECKUX COCTMHECHUM.

Teopernyeckyto OCHOBY Kypca oOIIed XUMHUU COCTaBISIIOT  COBPEMEHHbBIC
MPEACTABIICHHS O CTPOCHUU BENIECTBA (MIEPUOUYECKOM 3aKOHE U CTPOCHHH aTOMa, THUIIaX
XUMHYECKUX CBSA3EH, arperaTHOM COCTOSIHUM BEIIECTBA, IMOJMUMEpPaXx M JIUCIEPCHBIX
CHUCTEMaX, KauyeCTBEHHOM M KOJMWYECTBEHHOM COCTABE BEIIECTBA) M XUMHUYECKOM
npoiiecce (KiaaccupuKayl XUMUYECKUX PEaKIni, XUMUYECKON KMHETHKE U XUMHYECKOM
PaBHOBECUH, OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX IPOLIECCax), aJalTHPOBAHHBIE O]
Kypc, paccunTaHHbli Ha 1-2 4y B Hememo. DaKTUUECKYHO OCHOBY Kypca COCTaBIISIOT
0000IIIeHHbIE MPECTABICHUS O KjlacCaX OPraHUYECKUX U HEOPraHUYECKUX COCAMHEHUMN U
uX cBoicTBax. Takoe MocTpoeHue Kypca o0Ie XMMUU T03BOJISIET OJABECTH YUAITUXCS K
MOHMMAHUI0O MaTEpPUAIBLHOCTH U TO3HABAEMOCTH MHpaA BEIIECTB, IMPUYHUH €T0
MHOT000pa3usi, BceoOIlel CBs3M sIBIEHUH. B CBOIO odepenb, 3TO JA€T BO3MOXKHOCTH
y4alumcs JIydIlle YCBOUTh COOCTBEHHO XMMHUUECKOE COAEPKAHUE U TMOHSTh POJIb U MECTO
XUMUU B CHUCTEME HayK O mnpupoje. JIoruka u CTpyKTypHpOBaHUE Kypca MO3BOJSIOT B
MOJIHOW Mepe HMCIOJIb30BaTh B OOYUYEHHMM JIOTMUECKHE OIEpallid MBIIUICHHS: aHaIU3 U
CHUHTE3, CPABHCHHE M aHAJIOTHIO, CUCTEMAaTHU3allii0 U 0000IIIeHHE.

INabpuensa O.C. Xumusa 11 kmacc. ba3oBwiii ypoBeHb: yueb. s o01ieoOpas3oBar.
yupexaenuit/ O.C. ['abpuensH. — 2 — e uzn., crepeotun. — M.: JIpoda, 2010.



11 KJIIACC
(OBLIIAS XUMUA)
(2 u 6 Hedento, 8ce2o 68 u, uz HUX 2 Y - pe3epeHoe 8pemMsl)

Tema 1. Beeaenue. Brenenue B 0011y10 XUMUIO.
Tema 2 Crpoenne aToma u nepuoandeckuii 3ako /1. M. Menneneena (8 4)

OcHogHble cBedeHUss 0 cmpoeHuu amoma. SIApo: TPOTOHBI U HEUTPOHBI. M30TOMBI.
DOneKTpoHbI. DNEKTPOHHAA 000JI0UKa. DHEpreTuYeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX OOO0JIOYEK AaTOMOB 3JEMEHTOB 4-TO W 5-TO MEepUOAOB MNEPUOIUMYECKOU
cuctemsl J[. 1. MenneneeBa (nepexoaHsix snemMeHToB). [lonarue o6 opOutansax. S- u p-
opOuTany. DIEeKTPOHHBIE KOHPUTYPAIIUU ATOMOB XUMHUYECKHUX AJIEMEHTOB.

Ilepuoouueckuii 3axon J[. U. Menoeneesa 6 ceeme yueHus 0 CMPOEHUU aAmMoMA.
Otkpeitue [. . MenaeneeBbiM NepUoIUUeCKOro 3aK0Ha.

ITepuoanueckas cuctema xuMuaeckux 3aeMenToB Jl. Y. Menaeneesa - rpadgudeckoe
OTOOpaKEHUE TMEPUOIUYECKOr0 3aKkoHa. DU3MYECKHUH CMBICI TOPSJIKOBOTO HOMEpa
AJIEMEHTa, HOMEpa NepuoJa M HOMepa TIpymnbl. BalleHTHbIE 31eKTpoHbI. [IpuunHb
M3MEHEHUS CBOMCTB AJIEMEHTOB B MEepUOAaxX U rpynmnax (IMIaBHBIX MOATPYIIAXx).

[TomoxeHnne BomopoAa B TMEPUOJMYECKOW CHUCTEME. 3HAUYEHUE MNEPUOAUYECKOTO
3aKOHA W TIEPUOAUYECKON CHUCTEMBbl XuMHYecKux aiemeHToB . M. Menneneesa s
Pa3BUTHS HAYKU U TIOHUMAHUSI XUMUYECKOW KapTUHBI MUpAa.

Jemoncmpayuu. Paznuunabie (QOpPMBI  TEPUOAMYECKOM CHUCTEMBI XUMHYECKUX
aneMmeHToB [[. 1. MeHnpaeneena.

Jlabopamopuwiii oneim. 1. KOHCTpyupoBaHUE NEPUOIAUECKON TaOIHIIBI DJIEMEHTOB C
HCIIOJIb30BaHUEM KapTOUEK.

Tema 3 Crpoenue Bemiectpa (11 q)
Honnas xumuueckas cesa3o. Katnonsl u anuonsl. Knaccudukanus nonos. MonHble
KpUcTauinyeckue perretkd. CBOWCTBA BEMIECTB C JTUM THIIOM KPHCTATHUECKUX
PEIIEeTOK.



Kosanenmnasa  xumuuecxkas  c64a3b. DIEKTpOOTpULATENbHOCTh. lloysgpHas wu
HEMnoJIApHasi KOBaJIEHTHbIE CBA3U. Jumnoib. [loaspHOCTh CBS3M U MOJSPHOCTH MOJIEKYJIBI.
OOMEHHBIM M JIOHOPHO-AKIENTOPHBIM MEXaHM3Mbl O0pa30BaHWs KOBAJICHTHOW CBSI3U.
MounekynsipHble ¥ aTOMHbIE KpUCTauinyeckue peunieTkd. CBoMCTBa BELIECTB C ATUMU
TUTMIAMH KPUCTAJUTMYECKUX PEIIETOK.

Memannuueckas  xumuyeckasn c6a3b. OCOOEHHOCTU CTPOEHHUS aTOMOB METaJUIOB.
Meramnueckass XUMHUYECKas CBs3b W MeETAIMYECKas KPUCTAUIMYECKas peIleTKa.
CBoiicTBa BEIIECTB C 3TUM THUIIOM CBSI3H.

Booopoonas xumuueckas c64a3b. MeEXMONEKYIsSIpHAas W BHYTPUMOJIEKYJSpHAs
BOJIOPOJHAS] CBSI3b. 3HAUCHWE BOJOPOTHOW CBSI3W [IJII  OPTaHM3AIUUd  CTPYKTYP
OMOIIOTMMEPOB.

Ionumepwi. TlnacTMacchl: TEPMOIUIACTHI W PEAKTOIUIACTHI, WX TMPEIACTABUTEIN H
npuMeHeHne. BonokHa: mnpupomHble (pPAacTUTEIbHBIE W JKWBOTHBIC) W XUMHYCCKUC
(MCKYCCTBEHHBIE 1 CHHTETHUECKHE), X MPEICTABUTENIN U IPUMEHEHHE.

l'azo0bpasnoe  cocmosinue  eewjecmea. Tpu arperaTHbIX COCTOSIHUSI BOJIBI.
Oco0eHHOCTH CTpOEHHUS ra30B. MoJISIpHBIN 00heM Tra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3IYX, IPUPOIHBINA ra3. 3arpsi3HeHHE
aTMocdepsl (KUCITOTHBIE JOXK/IU, TAPHUKOBBIN 3ekT) u 60oprda ¢ HUM.

[IpeacraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPOJ, KHUCIOPOJH, YIJIEKUCIBIA Tas,
aMMHUak, 9TujeH. Mx nonydyenue, cobupanue u pacro3HaBaHue.

Kuokoe cocmosanue eewecmea. Bopma. Ilorpebnenue Boabl B OBITY U Ha
pon3BOACTBE. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPAHCHHUS.

MuHepanbHBIC BOJBI, UX HCIIOIB30BAaHUE B CTOJIOBBIX W JICUCOHBIX IemsaX. JKumakue
KPHCTAJUTBl U UX IPUMEHCHHE.

Teepooe cocmosinue eewjecmsea. AMop(]HBIE TBEpIbIE BEIIECTBA B MPUPOJE U B
’KU3HM 4e€JI0BEKa, X 3HAUYCHHE U NTpUMeHeHne. Kpucranmmueckoe CTpoeHre BEIIeCTBa.

Jucnepcuvie cucmemor. llonstue o nucnepcHeix cucremax. lucnepcHas daza u
aucnepcuoHHas cpena. Kiaccudukamuss IHCTIEPCHBIX CHUCTEM B 3aBUCHUMOCTH  OT
arperaTHOTO COCTOSTHUS JUCTIEPCHON CPe/Ibl U AUCTIEPCUOHHOM (a3bl.

['pyboaucniepcHbie CUCTEMBI: IMYIBCUHU, CYCTIEH3UU, a9PO30JIH.

ToHKoIUCTIEPCHBIE CUCTEMBI: TEJIH U 30J1H.

Cocmae eewecmea u cmeceti. BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOeHHs. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

[TonsiTHE «IOMISA» U €€ PA3HOBHIHOCTH: MAacCOBas (IOJS JIEMEHTOB B COCAMHCHUM,
JI0JIST KOMIIOHEHTA B CMECH - JI0JIsT IIPUMECEH, JTOJIsl PAaCTBOPEHHOTO BEIIECTBA B PaCTBOPE)
n oO0beMHas. [[oJ1 BEIX0/1a TPOTYKTa PEAKIIUU OT TEOPETUUICCKH BO3ZMOMKHOTO.

Lemoncmpayuu. Mopenb KpUCTAILIMYECKON pemeTku xjopuaa HaTpus. OOpasibl
MHUHEPAJIOB C HOHHOW KPUCTAUIMYECKOM PEUIECTKOW: KajblUTa, Trajura. Moaenn
KPUCTAUTMUECKUX PEIIETOK «CYyXOro Jibjia» (WM Moja), aiMasza, rpaduta (Mau KBapua).
Mogpens monekynsl JIHK. O6pasier mnactmace (dhenonodopmanbaeruaabie, TOINypeTaH,
MOJIMATUJICH, TIOJUIIPOTIMIICH, TTOJIMBUHWIXJIOPU) U u3aenus u3 HuX. OOpasiibl BOJIOKOH
(mepcTh, IMIENK, aleTaTHOE BOJIOKHO, KAallpoH, JaBCaH, HEMJIOH) W W3JCNUS W3 HHX.
OOpa3ipl HEOPraHWYECKUX TMOJIMMEPOB (cepa IMIacCTUYECKas, KBapll, OKCHUJ ATIOMUHUSA,
MPUPOJHBIE ATIOMOCHIMKATH). Mojens MOJISpHOro oObeMa Ta3oB. TpW arperaTHBIX
coctosiHus Boabl. OOpasibl HAaKUMU B YaHUKE U TPyOaxX IEHTPAIBHOTO OTOTUICHHSI.
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KectkocTh BoIbI U cIIOCOOBI ee ycTpaHeHus. [Ipubops! Ha kuIKUX KpucTaax. O0pasibl
PA3JIMYHBIX JUCIIEPCHBIX CHUCTEM: BMYJIbCHUM, CYCIIEH3UH, a3pO30JICH, TeIEd U 30JIEH.
Koarynsauus. Cunepesuc. Opdext Tungans.

Jlabopamopnvie onvimul. 2. OmnpelneneHue TUIA KPUCTAUIMYECKOW peleTKU
BEILIECTBA M ONUCAaHHE €ro CBOWCTB. 3. O3HAKOMJIEHHWE C KOJUIEKIMEHW MOJIUMEPOB:
IJIaCTMAcC W BOJIOKOH M U3JieNus U3 HUX. 4. cribITaHre BOJIBI HA )KECTKOCTh. Y CTPAHEHHE
AKECTKOCTH BOABI. 5. O3HAKOMJIEHWE C MHUHEpaldbHbIMU BoAamu. 6. O3HAKOMIIEHHE C
JUCIIEPCHBIMUA CUCTEMAMH.

Ilpakmuuecxas paboma Nel. Ilonmydenue, cobnpanve U pacrmo3HaBaHUE Ta30B.

Tema 3 Xumuueckue peakiuu (16 »)

Peaxyuu, uoywue 6e3 usmenenuss cocmasa eewjecms. AmIOTPONHS U AJITIOTPOIHBIE
BUJIOM3MCHECHHs. [IpUumMHBI amaoTponmuu Ha mpuMepe MoauduKanmii KHUCIOopoaa,
yrieponaa u ¢pochopa. O30H, ero OHoJOTHYECKAs POIIb.

N3omepsl u uzomepusi.

Peaxyuu, uoywue c usmenenuem cocmasa eewjecms. Peakuuu coequHEHUs,
Pa3NIOKEHMsI, 3aMEIIeHHUs] 1 OOMEHA B HEOPTaHUYECKOW M OpraHuYecKor XuMuu. Peakuuu
AK30- U DHJIOTEpMHUUEcKHe. TernoBoi 3pPeKT XUMUUYECKON PeakiiMi U TEPMOXUMHUYECKUE
ypaBHEHHUs. Peakiiuu ropeHusi, Kak 4YaCTHBIN Cllydall SK30TEPMUUYECKUX PEaKIU.

Ckopocmo xumuyeckou peakyuu. CKOPOCTh XMMHUYECKON pEaKIUU. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOW PEAKLIHMH OT MPUPOJbl PEarupyroluX BEHIECTB, KOHIEHTpAaLUU,
TeMIepaTyphbl, IUIOIAM TOBEPXHOCTH COMPUKOCHOBEHUS U Katain3aropa. Peakiiuu romo-
u rereporeHsble. [loHsaTre o karanuse u karanuzaropax. GepMeHThl Kak OMOJOTUYECKHE
KaTaJIn3aToOpbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHUSI.

Obpamumocmv xumuyeckux peaxyuii. HeoOpaTuMble W 00paTUMbIe XHMHYECKHE
peakiuu. CoCTOSIHME XUMHUUYECKOTO PaBHOBECHS MJII OOPATHUMBIX XMMHUYECKUX PEaKIui.
Cnoco0bl cMelIeHnsl XUMUYECKOT0 PaBHOBECHS HAa MpUMEpPE CUHTEe3a amMmMuaka. [lonsarue
00 OCHOBHBIX HAy4YHBIX MPUHIIUIAX MPOU3BOJACTBA HA MPUMEpPE CUHTE3a aMMMAKa WJIU
CEPHOM KHUCJIIOTHI.

Ponv 60061 6 xumuueckoii peakyuu. VICTMHHBIE pacTBOpBL. PacTBOpUMOCTH U
Kiaccu(ukanys BEHECTB 1O ATOMY MPHU3HAKY: PACTBOPUMBIE, MaJlOpPACTBOPUMBIE U
HEpPaCTBOPHMBIE BEIIECTBA.

OJIEKTPOJIUTBl W HEAJEKTPOJIUTHI. IDJEKTPOIUTHYECKass Auccouuanus. Kuciortsl,
OCHOBAHUS U COJI C TOUKHU 3PEHUSI TEOPHUH HIICKTPOJIUTUUECKON TUCCOLNAIUU.

XUMHYECKUE CBOWMCTBA BOJIbI; B3aUMOJICHCTBHE C METAUIAMH, OCHOBHBIMU H
KHCIIOTHBIMM OKCHJIaMH, Da3joKe€HHWe U oO0pa3oBaHuE KpuUcCTauioruapaToB. Peakuuu
TUpaTaluy B OPraHMYeCKON XUMHUH.

l'uoponuz opeanuueckux u Heopeanudeckux coeourenuu. HeoOpaTuMblii THIIPOIIU3.
OO6patumMblii THAPOIINA3 COJIEH.

IM'uaponu3 opraHuYecKUX COSTMHEHHUI U ero MPaKTUYECKOe 3HAUCHUE JIJISl TTOTYyYeHUSI
TUAPOJIU3HOTO cOupTa U Mbula. buosormyeckas poib TUApPOJIM3a B IUIACTUYECKOM U
HHEPTeTUYECKOM OOMEHE BEIECTB M DPHEPTHH B KIIETKE.

Oxucnumenvro-eoccmanosumenvrvle peaxyuu. CreneHb okucieHus. OnpexneneHue
CTeNEeHU OKHuCieHuss 10 ¢opmyne coeauHeHus. [lonstne 00 OKHUCIUTENTHHO-
BOCCTAHOBUTEIBHBIX peakuusix. OKUCIEHWE U BOCCTAHOBJIICHUE, OKHUCIHUTENIb U
BOCCTaHOBUTEIb.
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Onexmpoaus.  DAEKTPOJIU3 KaK OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIM  IpOIIECC.
DJIEKTpOJM3 paCIUIaBOB M PACTBOPOB Ha mpuMepe xjopuaa Hatpus. lIpaktuueckoe
IPUMEHEHHE IIEKTPOIIN3a. DJIEKTPOIUTUYECKOE MMOTYyUCHUE ATFOMUHMUS.

Hemoncmpayuu. IlpeBpamienue kpacHoro ¢ocdopa B Oemnbiif. O3oHatop. Monenu
MOJIEKYJl H-OyTaHa ¥ u300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT MPHUPOJIbI BEIIECTB
Ha IpUMEpe B3aUMOJACHCTBHS paCTBOPOB PA3JIMYHBIX KUCIOT OJUHAKOBON KOHUEHTPALUH
C OJVHAKOBBIMHU TpaHyJIaMM LIMHKAa W B3aUMOJCHCTBHUS OJMHAKOBBIX KYCOYKOB Pa3HBIX
METAJJIOB (MarHus, IIMHKA, JKeJie3a) C COJISTHOM KHCIOTOM. B3aumojelicTBue pacTBOPOB
CEpHOIl KHCIOTBI C pacTBOpaMU THOCYJIb(paTa HATPUS PA3TUYHON KOHILIEHTPALMHU H
TeMIiepaTypbl. Mozenps Kursmero cios. Pa3noixkeHne nepokcujia BoJOpOJa ¢ MOMOUIBIO
katanu3aropa (okcuga mapranina (IV)) m katanassl ChIpOro Msica M ChIpOro KapToders.
[Ipumepsl HeoOpaTHMBIX peakiuii, UAYHIMX C OOpa30BaHHEM OCajKa, ra3a WIH BOJBI.
B3aumogeiictBue autuss u Hatpus ¢ Bogou. Ilomyuenue oxcupma docdopa (V) wu
pacTBOPEHHE €ro B BOJIE; HWCIBITAHWE IOJYYEHHOIO pacTBopa jJakMycoM. OOpasibl
KPUCTAJUIOTUAPATOB. M CNBbITaHWE pPacTBOPOB AJIEKTPOJMTOB M HEDJEKTPOJIUTOB Ha
IpPEAMET JUCCOLMALMM. 3aBUCUMOCTb CTEIEHU SJIEKTPOJIUTHYECKOW JIHCCOLMALNN
YKCYCHOM KHUCJIOTHI OT pa30aBiieHus pactBopa. ['maponu3 kapOuja kameuus. ['uaponus
KapOOHATOB MICJIOYHBIX METAJJIOB U HUTpATOB 1MHKA win cBuHua (I1). [lomyyenue Mbuia.
[Ipocreiiline OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLINH; B3aUMOICHCTBUE IMHKA C
COJITHOM KHCIIOTOM U Keje3a ¢ pacTBopoM cyibdara meau (II). Moaens snektpoiusepa.
Mopenb 31eKTPOIU3HON BaHHBI JJIS [TOJTYYEHUS aTFOMUHUS.

Jlabopamopnvie onvimwul. 7. Peakuus 3aMellleHHs MEAM JKEJIEe30M B PacTBOpE
MeIHOro Kymnopoca. 8. Peaknuu, maymume c¢ oOpa3oBaHHMEM OcajKka, ra3a W BOIbl. 9.
[lonmyyenue Kuciopojia pas3ioXKEeHUEM TMEepOKCHIa BOAOPOJA C IMOMOIIBIO OKCHIA
mapraniia (IV) wu karanasel ceiporo kaptodens. 10. Tlomydyenue Bomoposa
B3aMMOJECHUCTBUEM KHUCJIOTHI C IMHKOM. | 1. Paznuunbie ciiydan ruaposnunsa Coneu.

Tema 4 BemectBa u ux corictsa (18 u)

Memannwi. B3auMopecTBHE METANIOB C HEMETaIaMU (XJIOpOM, CEpoll
KUCTIOPOoJIoM). B3auMojelicTBUE IIETOYHBIX U IIETIOYHO3EMEIbHBIX METAJVIOB C BOJIOM.
DJEKTPOXMMHUYECKUNA P HAOpsHDKEHUHM MeTauioB. B3anmoneicTBue METAIOB  C
pacTBOpaMM KUCIIOT U coyieil. AntoMuHOTepMUs. B3anMoielicTBue HAaTpus C 3TAHOJIOM U
dheHooMm.

Koppo3us meramioB. lloHsiTHE O XMMHYECKOM M DIIEKTPOXMMHUYECKOM KOPPO3UHU
MeTaioB. CocOOBI 3alUTHI METAIIIOB OT KOPPO3HH.

Hememannvi. CpaBHUTENIbHAS XapaKTEPUCTUKA TaJOT€HOB KaK HanbOojee TUIMUYHBIX
npeacTaBuTeNe HeMeTaioB. OKUCIUTENbHBIC CBOMCTBA HEMETAIOB (B3aUMOIEHCTBHE C
MeTaJlJlaMHi ¥ BOJOpOJoM). BoccTaHOBUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMO/ICHCTBUE
c Oonee DJIEKTPOOTPULIATCIIBHBIMM HEMETAUIaMU M CJIOKHBIMU  BEIIECTBAMHU-
OKHUCITUTEIISIMH ).

Kucnomwr neopeanuueckue u opeanuueckue. Knaccupukanus kuciaor. XuMUYECKUE
CBOMCTBA KHCJOT: B3aMMOJECHUCTBUE C META/UIAMH, OKCHUJIAMU METAJIOB, TMIPOKCUIAMHU
METaJUIOB, COJISIMHU, cnupTamu (peakmus >Tepudukanun). Ocobble CBOWCTBA a30THOU U
KOHILIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
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OcHosanusi Heopeanuveckue u opeanudeckue. OCHOBaHHS, HMX KiacCU(DHUKAIUA.
XHWMHUYECKHE CBOWCTBA OCHOBAaHMI: B3aWMOJICUCTBUE C KHUCIOTAMH, KHCIOTHBIMU
OKCHJIaMH U COJIIMH. Pa3iioxkeHrne HepacTBOPUMBIX OCHOBAHUIA.

Conu. Knaccuduxanus coseii: cpeHue, KUCable U OCHOBHBIE. XUMHUYECKHE CBOMCTBA
COJIEH: B3aMMOJICHCTBUE C KHCIOTaMH, IIEJI0YaMU, MeTaulaMu U coyiamu. [IpencraBurenu
coJied M MX 3HaueHue. XJIOpUJA HaTpus, KapOoHaT Kaiblus, ¢ocdaT Kaablus (CpeaHue
COJIM); TUAPOKAPOOHATHI HATPUS M aMMOHHUSI (KUCIIbIE COJIN); THApoKcokapOoHaT meau (1)
- MaJIaXUT (OCHOBHASI COJIb).

KadecTBeHHble peakmuu Ha XJIOpUA-, Cyiabdar-, U KapOOHAT-aHUOHBI, KATHOH
ammonusi, katuoHsl xxene3a (I1) u (III).

l'enemuueckasn c6:a36 Mexncoy KIaccamu  HEOP2AHUYECKUX U  OP2aHUYecKUx
coeounenuil. IIoHATHE O TEHETHUYECKOW CBA3M M F€HETUYECKUX psnax. [ eHeTuuecKuil psj
Metaia. ['eHetmyeckuit psig  Hemeramia. OcCOOEHHOCTH TEHETHYECKOro psiaa B
OpraHUYECKON XUMUHU.

Hemoncmpayuu. Komnexuus o0pa3inoB MetauioB. BzaumopeiicTBue Hatpusi u
CypbMBI C XJIOPOM, »Kejie3a ¢ cepod. ['opeHHe MarHusi U aJIOMUHHS B KHUCJIOPOJE.
B3auMmogencTBre 1MIENOYHO3EMENBHBIX METAJLIOB C BOJXOM. B3ammopenicTtBue Hatpus C
ATAaHOJIOM, IIMHKA C YKCYCHOM KHCIOTOW. AJIIOMUHOTEpMHs. B3aumopeicTtBue memu c
KOHIIEHTPUPOBAHHOMN a30THOW KUCIOTOW. Pe3yapTaThl KOPPO3UK METAILUIOB B 3aBUCUMOCTHU
or ycioBuil ee mnporekanus. Kosekuus o0pa3inoB HemeTauioB. B3amMmopeicTBue
XJIOPHOM BOJIBI € pacTBopoM Opomuna (uomuaa) kKamus. KoJulekuusi MNPpUPOAHBIX
OpraHuyeckux  KuciaoT. Pa3z0aBieHHME  KOHUEHTPUPOBAHHOM  CEPHOM  KHCIIOTHI.
B3auMopelicTBHE KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTBI C C€axapoM, LEJUTIOJI030M |
Menbto. OOpasiibl MPUPOAHBIX MHUHEPATIOB, COJEPIKAIIUX XJOPUJ HATpus, KapOoHAT
Kaiblus, ¢ocdar kampuuss u ruApokcokapobonatr Menu (II). OOpas3ipl MUILEBBIX
MPOAYKTOB, COJEpKaIIMX THUAPOKApOOHATHI HATPpUST U AMMOHMS, HUX CIHOCOOHOCTh K
Pa3JIokKEHUIO TPU HarpeBaHuu. ['amenue coapl ykcycoM. KauecTBeHHbIE peakiuy Ha
KaTUOHBI 1 AHUOHBI.

Jlabopamophvie onvimel. 12. VicnipiTaHrue pacTBOPOB KUCIIOT, OCHOBAHUMN U COJIeH
nHauKatopamu. 13. B3aumoeicTBre consiHON KUCIOTHI M PaCTBOPa YKCYCHOM KHUCIIOTHI €
MeTauiamu. 14. BzaumoaeicTBre COMSTHOM KUCIOTHI U PacTBOPa YKCYCHOM KUCJIOTHI €
OoCHOBaHUAMHU. 15. B3aumoeicTBue CONsTHOM KUCIIOTHI M PaCTBOpa YKCYCHOM KUCJIOTHI €
cossimu. 16. [TonydeHne u CBOMCTBa HEPACTBOPUMBIX OCHOBaHMi. 17. I'uaponus
XJIOPUJIOB U all€TAaTOB IETOYHBIX METAIIOB. 18. O3HAKOMIIEHHUE C KOJUICKIUSIMU: )
METAJIJIOB; 0) HEMETAJIJIOB; B) KUCJIOT; ') OCHOBAHUM; 1) MUHEPAJIOB U OMOJIOTHYECKUX
MAaTEPUAJIOB, COJACPKAIINX HEKOTOPHIE COJIH.

Ilpakmuueckass paboma Ne2. PelieHue  OSKCIEPUMEHTAIBHBIX  3ajlad  Ha
WJICHTU(PUKAITUIO OPTAaHUYECKUX U HEOPTAaHUYECKUX COCTMHECHUIA.
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