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MNOACHUTEJIbHAS 3AITNCKA

Pabouas mporpamma mo XHMMHUHM paccuMTaHa Ha oOydwaromuxcs 9 kiacca 'BOY PK
«/ImBanuiickas caHaTOpHAas ILIKOJIA-UHTEPHATY.

Pabouas nporpamma no xumuu Juist 9 Kjaacca cOCTaBjIeHa HAa OCHOBE CIEAYIOLIUX JOKYMEHTOB!

1. ®epepanpubiii 3akoH or 29.12.2012 1. No 273-®3 «O06 o6pa3oBanuu B Poccuiickoit
denepaunn»

2. @enepalibHbIl TOCYIapCTBEHHBIM 00pa3oBaTelbHBIA CTaHAAPT OCHOBHOTO  OOILEro
o0OpazoBaHwUsl.

3. ABstopckas nporpamma: Xumus. Pabouune nporpammel. [Ipeamernas nuaus yaeonukos I E.
Pymsutuca, @&. I. @empamana. 8—9  kmaccel: mocobue  Juid  y4UTeleH
obmieoOpazoBarensHbix opranm3anwyii / H. H. Tapa. — 2-e u3n., non. — M.: IIpocBemenue,
2013. — 48 c.

Pabowas nmporpamma packpbIBaeT cojepkaHuMe oOydeHus XuMuu B 9  Kiacce
001eo0pazoBaTeNbHBIX YupekaeHuit. OHa paccurtana Ha 68 4 B ro (2 4 B HEJIEIIO)

OpHolt W3 BaKHEHIIMX 3a7ad OCHOBHOTO O0IIEero oOpa3oBaHUsl SIBISETCS MOJArOTOBKA
00y4Jaromuxcsi K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO U MpodeccroHalIbHOTO
nytd. OGyuaroniyecst JOKHBI HAYYUThCS CAMOCTOSTENIBHO CTABUTH LM M ONPEAENATh MYyTH UX
JOCTIDKEHUS, WCIOJIb30BaTh NPUOOPETEHHBIN B IIKOJIE OMBIT B PEATBHON JXKU3HHU, 32 pPaMKaMU
yueOHOro Ipolecca.

XuMUsl Kak y4eOHBIH TPeIMET BHOCUT CYIISCTBEHHBIM BKJIAJl B BOCIUTAHHWC M PA3BHTHC
00y4aromuxcsi: OHa MPU3BaHA BOOPYKUTh UX OCHOBAMHM XMMHUYECKUX 3HAHUH, HEOOXOAMMBIX IS
MOBCEIHEBHOM JKU3HH, 3AJI0KUTh (DYHAAMEHT JJIs JalIbHEHUIIEro COBEpPIICHCTBOBAHUS ATUX 3HAHUM,
a TakKe CIOCOOCTBOBAaTH 0O€30MacHOMY IIOBEJCHUIO B OKpYXKalIIel cpeae U OepexHOMy
OTHOUIEHHUIO K HEW.

W3ydyeHne XxuMuM B OCHOBHOH IIIKOJIE HAIlPaBJICHO: Ha OCBOCHHME BaXXHEHIIMUX 3HAHHUHA 00
OCHOBHBIX MOHATHSIX W 3aKOHAX XWMHH, XUMHUYECKOW CHMBOJIMKE;, HA OBJIAJICHUE YMEHUSIMU
HAOJI0/IaTh XUMHUYECKHE SBIICHUS, IPOBOJIUTh XUMUYCCKUI IKCIIEPUMEHT, MPOU3BOJIUTH PACUYETHI
Ha OCHOBE XHMHUYECKHX (OPMYJT BEIIECTB M ypaBHEHHH XWMHYECKUX pEaKIHil, Ha pa3BUTHE
MIO3HABATEJIbHBIX HMHTEPECOB W HWHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH B MpoOIecce IPOBEICHUS
XMMHUYECKOT'0 3KCIIEPUMEHTA, CaMOCTOSATEILHOTO IPUOOPETEHUs] 3HAHUH B COOTBETCTBUU C BO3HHM-
KAIOIIMMHU KU3HEHHBIMU MOTPEOHOCTSAMU; HAa BOCITUTAHHE OTHOIIEHHUS K XMMHH Kak K OJHOMY M3
(byHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M 3JIEMEHTY OOIIEUeTIOBEYECKON KYIbTyphI; Ha
MPUMEHEHHUE TOJIYYCHHBIX 3HAHUW M YMEHMH JUisi Oe30MacHOTO HCIOJNb30BaHMS BEUIECTB U
MaTepuaioB B OBITY, CENLCKOM XO3SWCTBE M Ha MPOUM3BOJCTBE, PEHICHUS MPAKTUYECKUX 3a7ad B
MOBCEHEBHOM JKHM3HH, TPEIyNPEKACHUS SBICHUH, HAHOCAIIMX BpeI 3/J0POBBI0 YElOBEKa M
OKpY>Karollen cpene.

IJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YUYEBHOI'O ITIPEJMETA

JInyHOCTHBIE pe3y/IbTaThl OCBOEHHUSI NpeAMeTa XUMHU:

1) dbopmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHMIO, TOTOBHOCTb U CIIOCOOHOCTb
o0yyaroImuxcst K CaMOpa3BUTHIO M CaMOOOpPa30BaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHMIO H
MO3HAHUIO, BBHIOOPY JaibHEHIIero obpazoBaHHs Ha 0a3e OPUEHTHPOBKM B MHUpe mpodeccuit u
npodeCcCHOHATBLHBIX NPENOYTEeHUH, OCO3HAaHHOMY MTOCTPOCHUIO WHANBUyaTbHOU
00pa30BaTeNbHOIN TPAEKTOPUU C YUETOM YCTOMUYUBBIX [T03HABATEIBHBIX HHTEPECOB;

2 ¢opMupOBaHKE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MTPAKTUKU;

3) dbopmupoBaHHEe KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOLICHWH W COTPYIHHUYECTBE CO
CBEPCTHHKAMHM, CTApIIMMH U MIAAIIMMH, B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOH, ydeOHO-



UCCJIE0BATEIbCKOM, TBOPUECKOM U IPYIMX BUJAX JESATEIBbHOCTH;

4) yMeHue ACHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIM B YCTHOW M IMCbMEHHON peuH,
IIOHMMATh CMBICJ IIOCTABJIEHHOW 3aJaud, BBICTPAUBaThb APIYMEHTALMIO, IIPUBOJIUTH NPUMEPHI U
KOHTPIIPUMEDBI;

5) ¢opmupoBaHHE OCO3HAHHOTO, YBAKHUTEIHLHOIO M JOOPOXKENIATENIFHOIO OTHOLICHHS K
JIpYroMy 4YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHMIO, KYJIbTYpPE, S3bIKY, TIPa)XIaHCKOW ITO3HULINU;
FOTOBHOCTM M CHOCOOHOCTM BECTH JAMAJIOr C JPYTUMH JIIOJbMM M JOCTHUraTh B HEM
B3aMMOIIOHMMAHHS;

6) hbopMupoBaHHE LIEHHOCTH 3/I0pPOBOTr0 M Oe30macHOro oOpasa >KM3HU; YCBOECHHE IPaBUII
WH/IMBUYAIbHOTO W KOJUIEKTUBHOTO O€30MIaCHOTO TIOBEACHUS B UPE3BBIYAHHBIX CUTYaIHX,
YIPOXKAIOLIUX KU3HU U 340POBbIO JIFOJIEH;

7) ¢GopMHpOBaHUE OCHOB 3KOJOTMUYECKOW KYJIbTYPHI COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO OKOJIOTMUECKOTO MBILIUIEHUS, Pa3BUTHE ONBITA HKOJOTMYECKHM OPUEHTHUPOBAHHOMN
pedIeKCUBHO-OLIEHOYHOMN 1 TPAKTUYECKON AEATEIbHOCTH B )KU3HEHHBIX CUTYalMsIX;

MeranpeamMeTrHble pe3yJbTaThl OCBOCHHUS NPeIMeTa XUMUM:

1) yMeHHe CaMOCTOSTENIbHO OIpEACNATh 1€MW CBOEro OOYYeHHs, CTaBUTh W
dopmynupoBath A ceOs HOBbIE 3a/7auM B yu€Oe M IMO3HABATEIbHOH NEATENbHOCTH, pa3BUBATh
MOTHUBBI M1 HIHTEPECHI CBOEH IIO3HABATEIBLHOM ACSITEIIBHOCTH;

2) yMEHHE CaMOCTOSITEJIbHO IUIAHUPOBAaThb IyTU JAOCTH)KEHHS Leleld, B TOM 4YHCIIe
QIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh HambOosee 3(deKkTuBHBIE COCOOBI pemeHus y4eOHBIX U
[I03HABATEJIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTb CBOM JEHCTBHS C IUIAHUPYEMBIMH DPE3yJIbTaTaMM, OCYIIECTBISThH
KOHTPOJIb CBOEW JEATENbHOCTH B IPOLECCEe JOCTHKEHMS pe3ysibTaTa, OIpPEeNsiTh CIIOCOObI
JNeMcTBUM B paMKax MPEeASIOKEHHBIX YCIOBUH M TpeOOBaHMM, KOPPEKTHPOBAaTh CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOIIECHCS CUTyallueH;

4) yMeHHE OIEHWBATh INPABWIIBHOCTH BBINIOJIHEHUS y4eOHOW 3amadyd, COOCTBEHHBIC
BO3MOXKHOCTH €€ pelIeHNUs;

5) BiajieHHe OCHOBAMU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTHSI PEIIEHUN U OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOU M MTO3HABATEILHOM €SI TEILHOCTH;

6) yMeHue OompeAensaTh MOHATHUS, CO3/aBaThb OOOOIIEHHUS, YyCTaHABJIMBAaTh AHAJIOTUH,
KJIaccu(uIUpoBaTh, CaMOCTOSATENILHO BBIOMpPATh OCHOBAHMS M KPUTEPUH IS KJIacCH(HKAINY,
YCTaHABIMBAaTh  NPUYUHHO-CIEACTBEHHBIE  CBA3M, CTPOMUTH  JIOTUYECKOE  paCCyXKICHHE,
YMO3aKJIIOYEHHUE U JIe1aTh BBIBOABI;

7) yMeHue co3/1aBaTh, IPUMEHSTh U MPE0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOAETH U CXEMBbI
JUISl pelIeHrs yueOHbBIX U IT03HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHE;

9) ymeHuwe OpraHuW30BBIBaTH Y4€OHOE COTPYIHUYECTBO M COBMECTHYIO JCSITEIBHOCTH C
YUHTEJIEM U CBEPCTHHKAMH; padoTaTh MHAMBUYaJbHO U B IPYMIE: HAXOAUTH OOlIee pelieHne u
paspemiath KOH(IMKTHI HA OCHOBE COIJIaCOBAaHUS MO3MLMN M yuéTa MHTEPECOB; (HOPMYIUPOBATH,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAaHHO HCIIOJIb30BaTh PEYEBbIE CPEJICTBA B COOTBETCTBMM C 3ajayei
KOMMYHHKAIIMM JUI BBIPQKEHUS CBOMX YYBCTB, MBICIIEH M TOTpEOHOCTEH; IUIAHUPOBAHUSA U
pEeryJisiiuy CBOEH JEATEIbHOCTH; BIAJACHUE YCTHOM W ITMCBMEHHOW pEYbl, MOHOJOTMYECKOU
KOHTEKCTHOM peublo;

11) d¢opMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B  O0JIACTH  HCIOJIB30BaHUs
WH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee MKT— kommerenun);

12) dopmupoBaHrue U pa3BUTHE HKOJOTHUECKOTO MBIIIJICHHUS, YMEHHE NPUMEHATh €ro B



MI03HABATEIbHOM, KOMMYHHKATUBHOM, COLMAIIBHON IPAKTUKE U MPO(ECCHOHAIBHOM OpUEHTAIINH.
IIpeaMeTHbIe pe3yabTaThl OCBOCHHS MpeIMeTa XMMUM:

1) ¢popmupoBaHue NepBOHAYATIBHBIX CHCTEMATH3MPOBAHHBIX NPEICTABICHUI O BEIIECTBAX,
UX TPEBpALICHUAX W TPAKTHUYECKOM TNPUMEHEHUH; OBJIAJCHUE TOHATHWHBIM ammaparoM |
CUMBOJIMYECKUM SI3bIKOM XHUMUU;

2) oco3HaHMe OOBEKTHMBHOW 3HAYUMOCTH OCHOB XUMHYECKOW HAyKHM Kak o00JiacTu
COBPEMEHHOT0 E€CTECTBO3HAHMSI, XMMUYECKUX NPEBpAIlCHU HEOPraHMYeCKMX M OPraHu4YeCKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH KMBON M HEKUBOM MPUPOIBL; YTIyOIeHHe MPeACTaBICHH 0
MaTepuaIbHOM €IUHCTBE MUPA;

3) oBiageHHE OCHOBAMHM XHMHUYECKOH T'PAaMOTHOCTH: CHOCOOHOCTBIO AaHAIM3UPOBATH M
OOBEKTHBHO OIICHMBATH JKU3HEHHBIC CUTYAIlMH, CBS3aHHBIE C XUMHEW, HAaBBIKAMH 0€3011acHOTO
oOpalieHus ¢ BEUIeCTBAMH, UCIIOIb3YEMbIMUA B TIOBCEAHEBHOM XU3HU; YMEHUEM aHAIM3UPOBATH U
IUIAHUPOBATh JKOJOTMYECKH O€30MacHOe IMOBEJICHHE B LENAX COCPEKEHUs 3II0pOBbS U
OKPYKAaroIIel Cpeibl;

4) QopmupoBaHue yMEHHMH YCTaHABIMBATH CBSI3W MEXAYy pealbHO HaOII0JaeMbIMU
XUMHUYECKHMH SBICHUSMHU U TMPOILIECCaMU, MPOUCXOASIIUMU B MHUKPOMHUPE, OOBACHATH MPUYUHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAKKe 3aBUCHMOCTh
NPUMEHEHHS BEIIECTB OT UX CBOMCTB;

5) mnpuoOpeTeHHE ONbBITA HCHIOIB30BAHMS PA3IUYHBIX METOJOB H3YYCHHUS BEIIECTB;
HaOJIOICHUS 32 UX MPEBPALICHUSMH NP MTPOBEACHUHU HECIIOKHBIX XUMHYECKHX SKCIIEPUMEHTOB C
UCTIOJIB30BaHUEM J1a00paTOPHOTO 000PYIOBaHHS U TIPUOOPOB;

6) yMeHHE OKa3blBaTh IEPBYID TOMOIIb MPU OTPABICHHIX, O0KOrax U JAPYTrUX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMH U JaOOPaTOPHBIM 000PYIOBAHHUEM;

7) Bnagenue npuémamu paboTel ¢ uHPOpMaAlUMENl  XUMHYECKOIO  COJEpKaHuS,
MPEJICTaBICHHON B pa3Hoii ¢opMme (B BuIe TeKCTa, (hopMyIl, rpadMKoB, TAOIUYHBIX JAHHBIX, CXEM,
¢dortorpacduii u 1p.);

8) co3maHue OCHOBBI s (OPMHpPOBAHUS HHTEpeca K pPACIIUPEHHIO U YIIyOJIeHHIO
XUMHYECKHX 3HAHWA W BHIOOpa XUMHUHM Kak MPO(HIBLHOTO MpeaMeTa MpH Tepexoje Ha CTyNeHb
cpenHero (MmMojHOTo) o0miero oOpa3oBaHMs, a B JaJdbHEHIIEM M B KadecTBE c(ephl CBOEH
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

9) bopMupoBaHue npeAcTaBIEHUN O 3HAYEHUU XMMUYECKON HAyKHU B PEILICHMH COBPEMEHHBIX
HKOJIOTHUECKUX MpOoOJieM, B TOM YHCIE€ B NPEJOTBPALICHUHM TEXHOTEHHBIX U 3KOJIOTMYECKHX
Karactpod.

B pesyabtare m3yuenusi tem: «Kuaccmpukamusi XxumMuuecKHx peakuuil. XHMHYeCKHe
peaKi Uy B BOAHBIX PACTBOPAX»

Buinycknux nayuumes:

* OOBSICHITH CyTh XUMHUYECKUX MTPOIECCOB M UX MPHHINIHAILHOE OTIINYHE OT (PU3NIECKHX;

* Ha3bIBaTh MIPU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINH;

* YCTaHABIMBATh NMPUHAUIEKHOCTh XUMUUECKOH peakiui K ONpeaeiEHHOMY THILy O OJHOMY U3
KJIaCCU(UKALMOHHBIX TMPU3HAKOB: 1) MO YMCIy M COCTaBY HMCXOJAHBIX BELIECTB M MPOAYKTOB
peakuuu (peakiuy COCTUHEHHUs, Pa3OKEeHHUs, 3aMelIeHUs U OOMeHa); 2) MO BBIICICHUIO WU
MOTJIOIIEHUIO TEIUIOTH (PEaKUMU 3K30TePMHUYECKHE W JHIOTEPMUYECKHE); 3) MO0 H3MEHEHHIO
CTETICHEH OKMCIICHUS XUMHUYECKUX JJIEMEHTOB (peakIMi OKUCIUTEIbHO-BOCCTAHOBHUTENIBHEIC); 4)
0 00pPaTUMOCTH TpoIiecca (peakiuu oOpaTUMbIE U HEOOPATUMBIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKUX PEaKIIUii;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS,

* COCTaBIISITh YPABHEHMS DJICKTPOIUTHUECKON UCCOLMALMU KHUCIIOT, IIEI04eH, CoJei; MOoIHbIe U



COKpamI¢HHBIE  WOHHBIE  YpaBHEHHUS  peaknuii  OOMEHa;  ypaBHEHUS  OKHCIIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIINA;

* IPOrHO3UPOBATH MPOAYKTHI XUMUYECKUX peaKIuil Mo (GopMyliamM/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OTIPE/ICIIATh UCXOAHBIC BElIeCcTBa M0 (popMyaam/Ha3BaHUSIM MTPOYKTOB PEAKIUY;

* COCTaBIIATh YpaBHEHHUS peaklui, COOTBETCTBYIOIIMX IOCIEI0BATENILHOCTH («IIECMOYKE))
IIPEBPAILCHUI] HEOPraHUYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB;

* BBISIBJIAITh B IIPOLIECCE IKCIIEPUMEHTA ITPU3HAKHU, CBUETEIBCTBYIOLIUE O POTEKAHUH XUMHUYECKON
peakuuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MacCOBOU J10JIEW PaCTBOPEHHOTO BEIIECTBA;

* OIPEACIATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCJIOT U ILEJIOYEH 110 M3MEHEHMIO OKPAacKu
WHJIUKaTOPOB;

* [IPOBOJUTH KAYECTBEHHBIC PEAKLIMH, IMOATBEPKIAIOIINE HAIMUYUE B BOJAHBIX PACTBOPaxX BEILECTB
OTAEJBbHBIX KATHOHOB U AHUOHOB.

Buvinycknuxk nonyuum 603mMocHoCmsb HAYUUMbCAL:

* COCTABJISITh MOJIEKYJIIDHBIE W TIOJHBIE MOHHBIE YPAaBHEHHUS 110 COKpAIEHHbIM HOHHBIM
YpaBHEHUSIM;

* NPUBOAUTH NPUMEPHl PEAKLMM, MNOATBEPKIAIOLIMX CYLIECTBOBAHUE B3aUMOCBS3H MEXKAY
OCHOBHBIMH KJIACCAMH HEOPTraHUYECKHUX BEIIECTB;

* IPOTHO3UPOBATH PE3YyJbTAThl BO3JCUCTBHUS PA3IUYHBIX (PAKTOPOB HA M3MEHEHHUE CKOPOCTH
XUMHYECKON PEaKIIUU;

* TIPOTHO3HPOBATH PE3YyJbTAThl BO3JCHCTBUS PA3IUYHBIX (AKTOPOB HA CMEIICHHE XHUMHYECKOTO
paBHOBECHSI.

B pesyabrare ndydenus tem «Hemerayuibl (rajioreHbl, KMCJIOPOA U cepa, a3oT u ¢ocdop,
yrjepoa u kpemuuii). MerasibL.»

Buinycknux nayyumes:

*  OmpeAeNsaTh NPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* ONPENEIIATh BAJICHTHOCTh M CTEMEHb OKUCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (HOPMYIBI HEOPTAaHMUECKUX COCAMHEHUN MO BAJICHTHOCTAM U CTEMEHSM OKHCICHUS
AIIEMEHTOB, a TAKXKe 3apsaaM MOHOB, YKa3aHHBIM B TaOIHUIIE PACTBOPHUMOCTHU KHCIIOT, OCHOBaHUH U
CoJIeH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3NUECKUX M XUMUYECKHX CBOICTB MPOCTHIX BEUIECTB
(MeTassIoB ¥ HEMETAIIIOB) U UX BBICHINX OKCHIOB, 00pa30BaHHBIX dJIEMEHTAMH BTOPOTO U TPETHETO
IIEPHOJIOB;

* Ha3bBaTh OOIIME XUMHUYECKHWE CBONCTBA, XapaKTEpHBIC JJIS TPYIIN OKCHUIIOB: KHCIIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3zplBaTh O0OLIME XUMHYECKHE CBOMCTBA, XapakTepHble [UId KaXJOro M3 KJIAacCcoB
HEOPraHWYECKUX BELIECTB: KMCIOT, OCHOBAHUH, COJIEH;

* NPUBOJUTH TMPUMEPHI PEAKIUM, MOATBEPKAAIOUIUX XHMHUUYECKHE CBOMCTBA HEOPTraHUYECKHUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUN M COJICH;

*  ONOpPENeNIATh  BELIECTBO-OKUCIMUTENb W BEIIECTBO-BOCCTAHOBUTENb B  OKHCIHUTEIBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIIUSAX;

* COCTaBJSITh OKUCIUTENbHO-BOCCTAHOBUTENBHBIM OanaHCc (I HW3YYEHHBIX peaklHil) 1o
MPEIJI0KEHHBIM CXEMaM PEAKIIH;

* MMPOBOANTH JTAOOPATOPHBIE OIBITHI, TTOATBEPIKIAIONNE XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BELIECTB;



* MPOBOAMTH JAOOPATOPHBIE OMBITHI MO MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB:
BOZIOPOJA, KHCIOpPOJa, YIJIEKHCIOro ra3a, aMMMaKa; COCTAaBJIATh YPaBHEHHS COOTBETCTBYIOILUX
peaKuui.
Buinycknuux nonyuum 603mMoiCHOCMb HAYYUMBCAL:
* IPOTHO3UPOBATH XMMUYECKHE CBOWCTBA BEUIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;
* IIPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA IMPOSABIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEIHHBIC
CBOICTBa € yU€TOM CTeNeHell OKUCIECHUS JIEMEHTOB, BXOJISAIINX B €r0 COCTaB;
* BBISBJIATH CYIIECTBOBAHHME T€HETHYECKON B3aUMOCBSI3M MEKIYy BEIIECTBAMHU B PANY: MPOCTOE
BEIIECTBO — OKCHJI — T'HAPOKCHUJ — COJIb;
* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOI U a30THOM KUCIIOT;
* NPUBOAWUTH TNPHMEPHl YPaBHEHHWH pPEakLWi, JeXKalluX B OCHOBE IMPOMBIIUIEHHBIX CHOCOOOB
IIOJIy4YEHUSI aMMHaKa, CEpHOUM KUCIIOThI, UyTyHA U CTaJIU;
* ONUCHIBATh (PU3NYECKUE U XMMHUUYECKHE MPOLIECCHI, SBISIONIUECS YaCThI0 KPYTOBOPOTA BEIIECTB B
PUPOJIE;
* OpraHM30BbBIBATH, IMPOBOAMTH YYCHHUUYECKHE IPOEKTHl IO HCCIECTOBAHHIO CBOMCTB BEULIECTB,
HUMEIOIINX BaKHOE MPAKTHYECKOE 3HAYCHHUE.
B pe3yabrare usyuenusi tembl «llepBoHauyajibHbIe TNpeICTaABJIEHUS] 00 OPraHUYeCKUX
BellecTBax»
Buinycknux nayuumes:
* COCTaBJIATH (POPMYIIBI OPraHMUECKUX BEIIECTB U 1aBaTh UM Ha3BaHUS,
* Ha3bIBaTh (DU3UYECKHE U XUMHUECKUE CBOMCTBA OTEIbHBIX OPTaHUYECKHX BEILECTB;
* Ha3bIBaTh 00JACTH MPUMEHEHUS OPraHNYECKHUX BEIIECTB.
Buvinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:
* MPOTHO3UPOBATh XMMHUYECKHE CBOICTBA OPraHUYECKUX BEIIECTB HAa OCHOBE HX COCTaBa M
CTPOCHHUS;
* ONUCHIBATh (PU3MUYECKHE M XMMHUYECKHE TPOIECCHI, POUCXOISIINE B TIPUPOIE C OPTaHUIESCKUMHU
BEIIECTBAMH.
COJAEPKAHUE YYEBHOI'O ITPEJIMETA
Tema 1: Knaccuguxayus xumudeckux peakyuti
Knaccupukanus XMMHYECKMX pEaKLUi: peakUMu COEIUHEHUs, Pa3NIoKEHMs, 3aMelleHus,
oOMeHa. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTEND, MPOLECCHI
OKHUCJIEHHS M BOCCTaHOBJIEHMs. (COCTaBlIEHHWE YpaBHEHHUH OKHMCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ MOMOIIbIO METO/Ia AIEKTPOHHOTr0 OanaHca.
TennoBble 3¢ (eKThl XUMUYECKUX peakuil. DK30TepMUYECKHE U SHAOTEPMUUECKUE PEaKIUH.
CkopocTh XUMHUYECKHX peakuui. DakTophl, BIUSIOLIME HA CKOPOCTh XMMHUYECKUX PEAKIIMM.
[TepBoHavanbHOE NMPEACTABIEHUE O KaTalIu3e.
O6parumbie peakuun. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.
Tema 2: Xumuueckue peakyuu 6 800HbIX pACMBOPAX
XVMMUYECKHE PpEAaKIMM B BOJHBIX pPACTBOPAX. OJEKTPOJUTBI U HENIEKTPOJINUTHL. HOHBI
KaTnoHbsl 1 aHMOHBI. DJIEKTPOIUTHYECKAs JUCCOLUAIMS KUCIIOT, OCHOBAaHUM U coneld. Cnalbie u
CHJIbHBIE 3JIeKTponThl. CTeneHp auccouuanuu. Peakiuy HOHHOTO oOMeHa. YCIOBHS TEUEHUS
peaknuii HOHHOro OOMEHa J0 KOHILA. XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCTMHEHUIN B CBETE NPEJCTABICHUNH 00 AJIEKTPOJUTUYECKOW AUCCOIMAIMU M OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUsIX.
Tema 3: I'anozenui.
Hemerannbl. Tanorensl. [lonoxeHne B mepuoAMYEcKOll cUCTEME XUMUYECKUX AJIEMEHTOB,
cTpoeHue ux aroMoB. HaxoxneHue B npupozae. Pu3nyeckue U XUMHUYECKUE CBOMCTBA TaJIOr€HOB.



CpaBHUTENbHAS XapaKTepUCTUKA rayoreHoB. [lodyyeHue M mNpUMEHEHHE TaJoreHoB. XJIOp.
dusnyeckue U XuMHUYECKue CBOMCTBa xjopa. [Ipumenenne ximopa. XnopoBoaopold. Pusnyeckue
coiictBa. [lonyuenue. Consgnas kucnora u c€ conu. KauecTBeHHast peakuius Ha XJIOpUA-HOHBI.
Tema 4: Kucnopoo u cepa.

Kucnopon u cepa. IlonoxxeHue B NEpUOAUYECKON CHCTEME XMMHUYECKUX DIIEMEHTOB,
ctpoenne wux aroMoB. Cepa. Amnorponust cepbl. Dusmueckue U XUMHYECKHE CBOWCTBA.
Haxoxnenue B nmpupoae. [Ipumenenue cepol. CepoBogopona. CepoBogopoaHast KUCIOTa U €€ COJIH.
Kauecmeennas peaxkyusi na cyrvguo-uonsi. Oxcun cepbl(lV). dusznueckne W XUMHUYECKHE
cpoiictBa. [lpumenenue. Cepnucmasn xkucioma u eé conu. Kauecmeennasa peakyus na cynvgum-
uonsl. Oxcua cepbi(VI). Cepnas kucimora. XUMHYECKHE CBOWCTBa pa30aBIEHHOW U
KOHIICHTPUPOBAHHON CepHOM KucioThl. KauecTBeHHas peakiust Ha cyib(dar- MOHBI. XUMHUYECKHUE
peakuuu, Jiexalle B OCHOBE MOJIYYEHHUS CEpPHOM KHCIIOThI B MPOMBINLIICHHOCTH. [IpuMenenue
CEpPHOM KUCJIOTBHI.

Tema 5: Azom u ¢hocghop.

A3zoT u docdop. [TonoxeHnne B nepuoIuIecKOl CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE
UX aToMoOB. A30T, (puU3HUECKHUE U XMMHUYECKHE CBOMCTBA, MOJy4YeHHEe U mpuMeHeHue. Kpyrosopor
azota B mnpupome. Ammuak. Dusznyeckue M XUMHUYECKHE CBOWCTBA aMMHaKa, MOJIyueHUE,
npumenenue. Conu ammMoHus. A30THast KHCIIOTa U €€ cBoricTBa. OKUCIUTEIbHBIE CBOMCTBA a30THOM
KUCJIOTHL. [lomydeHue a30THOM KHCIOTHI B JabOpaTOpuu. XHUMHUUYECKHE PEaKIUu, JIekKaIlhue B
OCHOBE TMOJYYEHHUS a30THON KUCJIOTHI B MPOMBINLIEHHOCTH. [I[puMenenne a3otHoi kuciaotsl. Conu
A30THOW KHUCIIOTBI M WX NpUMEHeHHE. A3oTHbIC ynoopenms. docdop. Amrorpornust docdopa.
Ouznyeckue U xumuueckue cBoiictBa ocdopa. Oxcun docdopa(V). @ochopnas kucinora u eé
conu. docdopHbie ynodpeHus.

Tema 6: Venepoo u kpemuuii.

VYrnepon u kpemuuid. IlonmoskeHne B MEpUOAMYECKON CHCTEME XMMHUYECKHX DIJIEMEHTOB,
CTPOCHHME WX aTOMOB. YTiepon. AsutoTpornus yriaepona. dusnyeckue M XMMHUYECKHE CBOMCTBA
yraepona. AjpcopOmusi. YrapHslid Ta3, CBOWCTBAa U (DU3UOJIOTMUECKOE JCHCTBHE HA OpPraHU3M.
VYrnekucnelii ra3. YronpHas kuciaora u e€ conu. KauecTBeHHast peakiusi Ha KapOOHAT-MOHBI.
Kpyrosopor yraepona B mpupoxae. Opranuueckue coeauHeHus yriepoaa. Kpemuwmii. Oxcun
kpemuus(1V). Kpemuueas kucnota u e€ conu. Ctexno. [Jemenm.

Meramnbl. [lonoxxeHne MeTalioB B NEPUOJUYECKOM CUCTEME XHUMHUYECKHUX SJIEMEHTOB,
CTPOEHHE MX aTOMOB. Metainuyeckas cBs3b. @U3MUECKHe CBOWCTBA METAJUIOB. Psii akTMBHOCTH
METAIJIOB (AMEKTPOXUMHUUYECKUN DPsIi HAPSDKEHUH MeTaioB). XMMHYECKHE CBONCTBA METAJUIOB.
O6mue criocoOb! moay4deHus: MeTauioB. CIiIaBbl METAIIOB.

Tema 7: Metansbl.

[llenounsie Metamibl. [lomo)keHWe WIENIOYHBIX METAUIOB B TIEPHOJUYECKON CHCTEME,
cTpoeHne ux aroMoB. Haxoxxnenue B mpupoze. Ousnyeckne u XUMHUECKHE CBOMCTBA MIETOYHBIX
MeTasuioB. [I[puMeHeHne meI0uHbIX METAJIJIOB M KX COSTMHEHUH.

[llenounozemenbHbie  MeTamibl.  [lonoxeHue  IIEJTOYHO3EMENIbHBIX ~ METauioB B
MEePUOIUYECKON CUCTEME, CTPOeHHE UX aToMoB. Haxoxxnenue B npuponae. Marnuili U Kajablui, UX
BakHeHIMe coequHeHus. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii. [lonoxxeHue alOMUHUA B TEPUOAMYECKOM CUCTEME, CTPOCHHE €ro aToma.
Haxoxnenue B mnpupome. Pu3Myeckue W XUMHUYECKHE CBOWMCTBa amoMuHMs. [IpuMeHnenue
amroMuHMS. AMGOTEPHOCTh OKCHIA ¥ THUIPOKCHUA ATTFOMUHUS.

Kenezo. IlomoxeHnue keneza B NEPUOJUYECKONM CHUCTEME, CTPOEHUE €ro aroMa.
Haxoxnenue B npupoje. Pu3ndeckre 1 XUMUYECKUE CBOMCTBA JKelle3a. BaxHele coeTuHeHns
kKenesza: oKcuIbl, Tuapokcuasl U conn xkeneza(ll) u sxenesa(lll). KauecTBeHHBIC peakiii HA HOHBI



Fe?* u Fe ¥,
Tema 8: Ilepsonauanvhvle npedcmagnenuss 06 OpeaHU4ecKux 6eujecmeax.

IIpeamer oprannuyeckor xumuu. HeopraHmdeckue U OpraHUYECKUE COCIUHEHHUS. YTIEPO.I
— ocHoBa >m3HM Ha 3emse. OcCOOEHHOCTH CTPOCHHS aroMma YriiepoAa B OPraHMYECKHX
COCIMHEHUSX.

VYraeBogopozsl. IlpenenbHble (HACBILEHHBIE) YII€BOAOPOAbI. MeTaH, 3TaH, MpoONaH —
OpocTelIMe  MPEeACTaBUTENM  NIPEAeNbHbIX  YrieBoaopoloB.  CTpyKTypHble  (GOpMyJbl
yraeBonopoAoB. ['oMonornueckuii psj mpeneiabHbIX yrIeBoJoponoB. I'omonorn. ®dusnueckue n
XUMHYECKHE CBOMCTBA NPEACIBHBIX YIIIEBOAOPONOB. Peaknuu ropenus u 3amemennsa. Haxoxnenne
B IIPUPOJIE IPELENbHBIX YII€BO10poAOB. IIpuMeHeHne meTana.

HenpenenbHble (HEHACBIILIEHHBIE) YIVIEBOAOPOJBL. OJTUJIEHOBBIM paj  HENpeaeibHbIX
yrI€BOAOPOAOB. OTuieH. Puznueckue U  XHMMHUYECKHME CBOWCTBAa JTWiIEHA. Peakuus
npucoeauHeHnsa. KadecTBeHHble peakiuu Ha 3TwieH. Peakius nonumepusanuu. IlonmsTuiien.
[TpumeHeHne yTUIICHA.

ALICTUJICHOBBIA psii HENPEICTbHBIX YIIIEBOAOPOJOB. AneruiieH. CBOWCTBa aleTUJICHA.
[TpumeHeHne aneTuiIeHa.

IIpousBosHbie yrieBonoponoB. Kparkuii 0030p opraHu4ecKux COeJUHEHUMN: OJHOATOMHbIE
CHHUPTHl (METaHOJ, ATAHOJN), MHOTOATOMHBIE CIHPTHI (STHJICHIIHMKOIb, TIHUIEPHH), KapOOHOBBIC
KHACJIOTHl (MypaBbUHAs, YKCYCHasl), CJOXHBIE A(QHPBI, KHUPBI, YIrIEBOAbI (TJIIOKO3a, caxaposa,
Kpaxmall, 1eJUI0JI03a), aMUHOKHUCIIOTHI, Oesiku. Ponb GenkoB B opraHusMe.

[ToHsiTHE O BEICOKOMOJIEKYIISIPHBIX BelecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3B€HO, CTEIIEHb NoNuMepu3anuu. Iloanstuies, nojmmponuieH, NoJIUBUHUIXIOPU.

XUMHUECKUN SKCIEPUMEHT SBIsIeTCs 0053aTeNbHOM COCTaBHOM YacTbhiO KaXJOro M3
pa3fesioB MpOrpammsl.

Paznenenune 1abopaTOpHOro SKCIEPUMEHTA  CIeIyollee:

IIpaxmuueckue pabomul:

1. 3yueHne BIUsAHMS YCIOBUN IPOTEKAHUSI XMMUYECKOM PEaKI[MU Ha €€ CKOPOCTb.

2. Pemenue skcriepuMeHTaIbHBIX 3a71ad 1Mo Teme «CBOWCTBa KHCJIOT, OCHOBAaHWUUA M COJEH Kak
AIIEKTPOJIUTOB.

3. ITosmyuenue constHOM KUCIIOTHI U U3YYEHHE €€ CBOMCTB.

4. Pemienue sKcrepuMeHTaIbHBIX 331a4 1o TeMe «Kuciaopos u cepar.

5. Ilony4yenue aMmMuaka U U3y4€HHUE €TI0 CBOWCTB.

6. ITonyuenue okcuaa yrieposa (IV) u u3ydenue ero cBoiict. Pacno3HaBanue kapOOHATOB.
7. PemieHne sKCiepuMEHTaIbHBIX 33a4 110 TeMe «MeTalIbl U UX COEANHEHUS.
Jlabopamopnule onvimuol:

1. Peakiiun Mexay pacTBOpamH 3J€KTPOIUTOB
2. BeiTecHeHue rajoreHaMu Ipyr Apyra u3 paCTBOPOB COCTUHECHHIA.

3. O3HakoMJIeHHE ¢ 00pa3laMu Cephl U €€ MPUPOTHBIX COSAUHEHUH.

4. KayecTBeHHast peakiys Ha CyJIb(UI-HOHBI.

5.KauecTBeHHas peakuys Ha Cyab(UT-HOHBI.
6.PacniozHaBanme cynb(ar-uOHBI B PaCTBOPE.

7. .B3zaumopeiicTBue cosieit aMMOHHMS co mienodamu. KauecTBeHHas peakiys Ha MOHBI aMMOHMS
8. KauecTBeHHas1 peakius Ha YIIIEKNUCIbINA ra3.

9. KauectBeHHast peakiiys Ha KapOOHaT-HOH.

10. M3yuenne 0Opa3IoB METaIOB.

11. B3anmoaeiicTBrE METAIIIIOB C PACTBOPAMH COJIEH.

12. O3nakomiIeHHE CO CBOWCTBAMHM U MPEBPALICHUAMHU KapOOHATOB U THAPOKApOOHATOB.



13.ITonyuenue ruipoKCcra aTIOMUHUS U B3aUMO/ICHCTBHE €r0 ¢ KUCIOTaMH U IIEI0YaMHu.
14. KauecTBeHHbIe peakiuy Ha HoHbl Fe** u Fe?*
Jlemoncmpayuu:
1. ITpumepsl 3K30- U S3HIOTEPMUUYECKUX PEAKIUIL.
2. ®du3nyecKre CBOMCTBA raJIOr€HOB.
3.AnnoTponHbie MOIU(UKAIIUN CEPHI.
4.00pa31el MPUPOIHBIX CYJIbGUIOB U CYIb(HATOB.
5.. O6pa3ibl NpUPOAHBIX HUTPATOB U (hochaToB
6. Moaenu kpucTasin4eckux pemeéTok anmMasa u rpadura.
7.006pa31pl NpUPOAHBIX KAPOOHATOB U CUIIMKATOB.
8.00pa31pl BaKHEHIIINX COCAMHECHUN HATPHS, Kausl, IPUPOIHBIX COCAMHEHUN MarHus, KaabIlus,
IIOMUHUS, Py JKee3a.
9.B3auMoieiicTBHE MIETOYHBIX, IEITOYHO3EMEIbHBIX METAJUIOB M aJTIOMHHUS C BOJOH.
10.Mopenu MoJeKyl OpraHU4eCKUX COSTUHEHHM.
11. l'openue yraeBo10poa0B U OOHAPYKEHHUE MPOTYKTOB UX TOPEHHUS.
12. O6pa3ipl u3aenuii U3 MOJUATHIICHA, TOJUIPONHICHA
TEMATHYECKOE IINTAHUPOBAHUE

Ne HasBanue pasnena u Temsl Y4eOHble Kontposnbnsie [IpakTrueckue
paszznena qachl padoThI paboThI
[ToBTOpEeHNE OCHOBHBIX BOIPOCOB 4
Kypca XUMHH 8§ KJlacca
1 Knaccudukanms XUMHYECKUAX 5 1
peaxkiun
2 XWMHYECKUE pPEaKIHMH B BOJHBIX 7 1 1
pacTBopax
3 Hewmeraner. ['anorens 5 1
4 Kucnopon u cepa 9 1 1
5 Aot u pochop 8 1
6 Yriepon v KpeMHAN 9 1 1
7 Mertainnsl 13 1 1
8 [lepBoHavanbHble  MpEACTaBICHUS 8
00 OpraHMYEecKUX BELIECTB.
68 4 7




