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IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOro npeaMera « XMMHD)

JINYHOCTHBIMU Pe3yabTATAMHU OCBOCHUS BBITYCKHUKAMHU OCHOBHOMH IITKOJIBI POTPAMMBI IO
XUMHH SBIISIOTCS:
1) B IICHHOCTHO-OPHEHTAIIMOHHON cepe — YYBCTBO TOPJOCTH 32 POCCHUCKYIO XHMUYECKYIO HAYKY,
TYMaHH3M, OTHOIICHHWE K TPyAy, NeleyCTPEMIICHHOCTh, BOCIUTAHWE OTBETCTBCHHOTO OTHOIICHUS K
NpUpPOJie, OCO3HAHMS HEOOXOMWMOCTH 3allUTHl OKPYXKAIOIIECH Cpeibl, CTPEMIICHUSI K 3J0POBOMY 00pasy
JKU3HH,
2) B TPYyIOBOW cdepe — TOTOBHOCTH K OCO3HAaHHOMY BEIOOPY MalbHEWIed o00pa3oBaTeTbHOM
TPAEeKTOPUM; PA3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYECKUX 3ajad, CIOCOOHOCTH OIICHUBATH MPOOIeMHBIE
CUTyallud W OINCPATUBHO IMPHUHMMATh OTBETCTBCHHBIC PCIICHHUS B PA3JIMYHBIX TPOJYKTUBHBIX BHJIAX
JIeATeNIbHOCTH (yueOHas1, TOMCKOBO-HCCIICI0BATENILCKAS, KITYOHAsI, IPOSKTHAS, KPYKKOBas  JIp.);
3) B TI03HABATCJILHOW (KOTHUTUBHOW, WHTCIUICKTYalbHOH) cdepe — yMEHUE YNpaBisTh CBOCH
MO3HABATEILHOW JICATEIBHOCThIO; YMCHUE OIICHHBATH CHUTYAIlMI0 W ONCPATUBHO IPUHUMATh PEIICHUS,
HAXOJWTh aJICKBaTHBIC CHOCOOBI TOBEICHUS U B3aUMOJICHCTBHSI C MapTHEpaMH BO BpeMs y4eOHOH u
UTPOBOW JICTENBHOCTH;, (DOPMHUPOBAHUE XWMHUKO-PKOJIOTHUSCKOW KYJIBTYphI, SBISIOMICHCS COCTABHOU
YaCThIO IKOJOTUIECKON U 00IIeH KyIbTYphl U HAYYHOT'O MHUPOBO33PCHUSI.

MeTtanpeaMeTHbIMH pe3yJIbTaTaMH OCBOCHHS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI IPOTPaMMBI T10
XUMUU SIBIISTFOTCSL:

Y4eHuk HayumTcs:
1) UCIIOJIb30BaHUE YMEHHMH M HAaBBIKOB PAa3JUYHBIX BUIOB II03HABATENbHOW JAEATEIBHOCTH,
IPUMEHEHUE OCHOBHBIX METOAOB MO3HAHMS (CHCTEMHO-MH()OPMALMOHHBIN aHaln3, MOAEIMPOBAHUE) AT
M3YUYCHHUS PA3JIUYHBIX CTOPOH OKPY’KaIOUIEH AEHCTBUTEIBHOCTH;
2) WCIIOJIb30BaHNE OCHOBHBIX MHTEJUICKTYAJIbHBIX Omepaiuii: (opMyJMpoBaHUE THIIOTE3, aHAIHM3 U
CUHTE3, CPaBHECHUE, 000OIIECHHE, CHUCTEMAaTH3alUs, BBISIBICHUE NMPUYMHHO-CICICTBEHHBIX CBS3CH, TOUCK

AHAJIOTOB;

3) YMEHHUE TeHePUPOBaTh HICH U ONPEACIATh CPEICTBA, HEOOXOUMBIE ISl HX peajli3alliy;

4) YMEHHE OIpPENeNsATh LN W 3aJaud JCSTENbHOCTH, BBIOMpATh CPEICTBA pEaIM3alfH LETH |
MPUMEHSTh UX Ha MPAKTHUKE;

5) WCTIOJIb30BaHHUE PA3IMYHBIX HCTOYHUKOB JIJIS TIOTY9EeHUST XUMUIECKO HH(OPMAIIHH;

6) yYMEHHE BOCIIPUHUMATh, CHCTEMATU3UPOBATh U TPEAbSBISATH HHPOPMAIIHIO B CIOBECHOM, 00pa3HOi,

CHUMBOJINYECKO# hopmax;

7) YMEHHUE TIEPEBOJUTh WHPOPMAIUIO U3 OJHOW 3HAKOBON CHCTEMBI B JPYTYI0, BEIOUPATH 3HAKOBBIC
CHUCTEMBI aJICKBATHO MO3HABATEIILHOW M KOMMYHHKATUBHON CUTYAI[HH;

8) yMeHue cBOOOJIHO, MPaBUIbHO M3JIaraTh CBOM MBICIIM B YCTHOW M MUCBMEHHOH (opMme; aeKBaTHO
BBIPKATh CBOE OTHOIICHWE K (DakTaM M SIBICHHUSIM OKpY’KaloIIeH NeHCTBUTETHHOCTH, K MPOYUTAHHOMY,
YCIBIIIAHHOMY, YBUIEHHOMY,

9) cmocoOHOCT, OpraHW30BaTh CBOKO JKH3HB B COOTBETCTBMHM C  OOMIECTBEHHO 3HAYHUMBIMH
MPEJICTABJICHUSAMHU O 3JI0POBOM 00pase *KHU3HH, MpaBax W 00S3aHHOCTSIX I'paKIaHUHA, IEHHOCTAX OBITHS U
KYJIbTYpPBI, IPUHIUIIAX COUUAIBHOIO B3aUMOICUCTBUSL.

Yuenux nojiydum 603MOHCHOCMb HAYUUMBCA:

* IPOTHO3UPOBATH PE3YAbTATHI BO3JICHCTBUS Pa3IMUHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEAKIINN;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBUS pa3IMUHbIX (DAKTOPOB HA CMEIIEHUE XUMUYECKOTO
PaBHOBECHS.

¢ IPOTHO3UPOBATHL XUMHUYCCKUC CBOICTBA BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

¢ IIPOTHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABIIATHL OKHCIIUTCIBHBIC UJIM BOCCTAHOBUTCIIBHBIC
CBOICTBA C y‘léTOM CTEIEeHEW OKUCICHUS 9JICMCHTOB, BXOIAIIMX B €I'0 COCTAaB,



* BBISIBJISITH CYILIECTBOBAHME T€HETUUECKON B3aUMOCBSI3M MEX/1Y BELIECTBAMHU B PsIIY: IPOCTOE
BEIIIECTBO — OKCHUJ — THAPOKCH]I — COJIb;

¢ OpraHMU30BbIBATh, IIPOBOAUTE YUCHHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHHUIO CBOMCTB BCIICCTB,
HMCIOIIUX BAKHOC MPAKTUYICCKOC 3HAYCHHC.

IIpeaMeTHbIe pe3y/ibTaThl OCBOCHHS BbINYCKHUKAMH OCHOBHOM IIKOJIBI IPOTPAMMbI

10 XUMHUH.

B coorBercTBUE ¢ PI'OC OOO B pe3ysabTare u3y4eHHsi XUMUH 00eCIIeYnBAETCS:

e (dopMUpOBaHHE MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEJICTABICHUN O BEIIECTBAX, HUX
NPEBPAICHUSAX M MPAKTUUYECKOM IPUMEHEHHMM; OBJIAJICHUE IOHATUHHBIM anmaparoM u
CHUMBOJIMYECKUM SI3BIKOM XUMHH;

® 0CO3HaHHWE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH KakK OOJIacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX IPEBPAIICHUI HEOPraHWYECKHX M OPraHUYECKHUX BEIIECTB KaK
OCHOBBI MHOTHX SIBJICHUW JKUBOW W HEXKHUBOH NPUPOJBI, YIrIyOJEHHE NPEICTABICHUNA O
MaTepHalbHOM €IMHCTBE MUPA;

® OBJIAJICHHE OCHOBAMHU XMMHYECKOH IPaMOTHOCTH: CIIOCOOHOCTHIO aHAIIM3UPOBATh U OOBEKTUBHO
OIICHUBATDH KU3HECHHBIE CUTYAIlNH, CBA3aHHBIC C XUMHUEH, HAaBBIKAMU 0€3011aCHOT0 OOpaIleHus ¢
BEILIECTBAMM, MCIOJIb3yEMbIMH B TOBCEIHEBHOM MKU3HHM; YMEHUEM aHAIM3UPOBATh U
IUTAHUPOBATh OKOJIOTUYECKH O€30MacHOe TMOBEJACHHE B IENAX COXPAHEHUS 30pPOBbI U
OKpY’Karolllel Cpeabl;

e (opmupoBaHue yMEHUHN yCTaHABIUBATH CBSI3M MEXKAY pealbHO HAOIIOAAEMBIMU XUMHUYECKUMU
SIBIICHUSIMU U TIPOIIECCAMH, ITPOUCXOSIIIMMH B MEKPOMUPE, OOBSCHATH TPHYNHBI MHOTOO0Opa3us
BEILECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOEHHUS, a TAKKE 3aBUCUMOCTb IPUMEHEHUS
BCIIIECTB OT UX CBOMCTB;

e TIpUOOpETEHHE OMbITa UCTIOIB30BAHUS PA3IMYHBIX METO/I0B U3yYEHHS BELIECTB: HAONIOICHHUS 32
WX TpPEBpalICHUSIMU TIPH TMPOBEACHUU HECIOXKHBIX XMUMHYECKHUX OKCICPUMEHTOB C
MCIIOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBaHUS U TPHUOOPOB;

e (dopMUpOBaHHME MPEACTABICHUN O 3HAYCHHM XUMHUYECKOW HAYKH B PEUICHHUH COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YHCJIE€ B MPEAOTBPALICHUU TEXHOTCHHBIX M SKOJOTUYECKHUX
KaracTpod;

AJIS1 CJIeNbIX M CJIa00BUASIINX 00yYAOLIUXCH !

e BIAJCHHE TMpaBUJIAMH 3aMUCH XHUMHUYECKUX (OpPMYT C HCIONB30BAaHHEM pelbeHO-
TOYEUHOU cucTeMbl 0003HaueHui JI. bpaiins;

JJI51 00y4aIOIMXCH C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBA:

® BJAJICHHUE OCHOBHBIMU JOCTYNHBIMHU METOJAMHM HAYYHOTO TO3HAHUS, WCIOIb3YEMBIMH B
XUMUH.

B pe3ysbTare n3yueHus npeaMera XMuMHU B OCHOBHOI 1IKOJ1e

BbINyCKHUK HAYYHTCS:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOII0JCHUE, U3MEPEHUE, SKCIIEPUMEHT;
OIKCBHIBATh CBOWCTBA TBEPABIX, KHJKHUX, ra3000pa3HbIX BELIECTB, BBIIENSS HMX CYIIECTBEHHbIC
NPU3HAKU;

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHMYECKMX IIOHATHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHN
AIIEMEHT», «IIPOCTOE BELIECTBOY», «CJI0KHOE BELIECTBOY», «BAJIEHTHOCTBY, «XUMHUUECKasl peaKius»,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOM T€OpHUU;

pa3ianyaTh XUMUYECKUE U (PU3UUYECKUE SIBIICHUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTHI;

OTIpEeeNATh COCTAaB BEUIECTB MO UX (hopmynam;

OIPEAEIIATh BaJICHTHOCTh aTOMa 2JIEMEHTA B COEIMHEHUSX;

OTpPEENATh TUI XUMUYECKUX PEeaKIuil;

Ha3bIBaTh MPU3HAKHU U YCIOBUS NPOTEKAHUS XUMHUECKUX PEAKIINN;



BBISIBJIATH MIPU3HAKHU, CBUCTENIbCTBYIOIINE O MPOTEKAHUM XMMUYECKON pEaKIMu MPU BHIIOJIHEHUN
XUMHUYECKOT'O ONBITA;

COCTaBJIATH (POPMYIIBI OMHAPHBIX COSIUHEHHIA;

COCTaBJISITh YPABHEHMS] XUMUYECKUX PEAKIIHII;

co0uro1aTh MpaBuiia 0€30MacHON padOoThl IPU MPOBEICHUH OIBITOB;

M0JIb30BATHCS JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIUHCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa Mo (PopMyJsie COeAMHEHNUS,

BBIUNCIIATh KOJIMYECTBO, OOBEM HIIM MAaccCy BEIIECTBA IO KOJIUYECTBY, OOBEMY, MACCE PEAreHTOB
WJIU POAYKTOB PEaKIIUH;

XapakTepu30BaTh (PU3NYECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U BOAOPOAA;
MOJIy4aTh, COOMPATH KUCIOPO U BOJOPOI;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPOL;

pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

PaCKpBIBATh CMBICI IOHATHH «TEIIIOBOM 3 (EKT peakiium», «MOISPHBIA 00beM»;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA BOIBI;

pPacKpbIBaTh CMBICII IIOHATHUS «PACTBOPY;

BBIYHCIIATh MAaCCOBYIO JIOJK PACTBOPEHHOI'O BEILIECTBA B PaCTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONIPEACIIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBaTh COEJMHEHHUS U3YyYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

XapakTepru30oBaTh (U3NUECKUE W XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEILECTB: OKCHUJIOB, KHCIIOT, OCHOBAaHUM, COJIEH;

OIPENEATh MPUHAIICKHOCTD BELIECTB K OIIPEACICHHOMY KJIacCy COCAUHEHUN;

COCTaBIATH (OPMYJIIBI HEOPTAaHUYECKUX COCTUHEHHUIM U3YYeHHBIX KJIACCOB;

IIPOBOJUTH  ONBITHI, MOATBEPKIAIOIIME  XMUMHYECKHME  CBOMCTBA  M3YYEHHBIX  KJIACCOB
HEOPraHWYECKUX BEIECTB;

pacro3HaBaTh OIBITHBIM IIYTEM pAacTBOPbI KHUCJIOT M INEJIOYEeH II0 M3MEHEHHIO OKpPACKH
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBA3b MEXAY KJIACCAMHA HEOPTAaHUYECKUX COCAUHEHUN;

packpsiBaTh cMbIch Ilepuoanueckoro 3akona /(.M. Menneneesa;

OOBSACHATH (PU3NYCCKUH CMBICII aTOMHOTO (IOPSJIKOBOTO) HOMEpa XHMHYECKOTO JJIEMEHTA,
HOMEpPOB I'PYIIIBI U nieproaa B nepuoandeckou cucreme .M. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJIeNax MajbIX
MEPUOJIOB U TJIABHBIX MOJATPYIIIL;

XapaKTepu30BaTh XMMHUYECKUE AJIEMEHTHI (OT BOJOPO/AA 0 KalblMs) HA OCHOBE MX IOJIOXKEHHUS B
nepuoanydeckoit cucreme .M. MenaeneeBa u ocoOEHHOCTEN CTPOSHUS X aTOMOB;

COCTaBJISITh CXEMbl CTPOEHUS aTOMOB IepBbIX 20 s1meMeHTOB mnepuoaudeckoi cucrtems! J[.U.
Menneneena;

PAacCKpBIBAaTh CMBICI MOHATHI: «XUMUYECKAs CBA3bY, «AJIEKTPOOTPULIATEILHOCTDY;

XapaKTepU30BaTh 3aBUCHUMOCTh (PU3UYECKHX CBOWCTB BEMIECTB OT THUMA KPUCTAITUYECKON
pEeLIEeTKY;

ONPEAENATh BUJ XUMUYECKOU CBSA3U B HEOPIraHUUYECKUX COCIMHEHUSIX;

n300paxaTh CXEMbl CTPOCHHUS MOJIEKYJ BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU XUMHUYECKHUX
CBSI3€EH;

PAacKpbIBaTh CMBICI TMOHATHH <«HMOH», «KAaTHOH», «AHHOH», JIEKTPOIUTBD», «HEIIECKTPOIUTHD»,
QIIEKTPOJIMTHYECKAS JUCCOLMALUA», «OKUCIUTEINbY, «CTEIEHb OKHUCIEHUS» «BOCCTAHOBUTEIBY,
«OKHCIIEHHEY, «BOCCTAHOBIICHHUEY;

OIIPENENATh CTENEHb OKUCICHUS aTOMa DJIEMEHTA B COCUHEHUU;

PacCKpbIBaTh CMBICII TEOPUH SJIEKTPOJIMTHYECKON TUCCOLUALINN;

COCTABJIATh YPABHEHMS DJIEKTPOIUTUYECKON TUCCOLMALUN KUCIIOT, IIEJI0YEH, COJIEH;

OO0BSACHATH CYIIHOCTB IpOIECcca AMEKTPOIUTUYECKON TUCCOLMAlMU U peaklnii HOHHOTO OOMeHa;
COCTaBIISITh TIOJTHBIC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKlui 0OMeHa;

OTIpeNieNATh BO3MOXHOCTb IMPOTEKAHMsI PeaKkIMii HOHHOTOo 0OMeHa;

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAOIINE KaUECTBEHHBIN COCTAaB Pa3JIMYHBIX BELIECTB;

ONPEAENATH OKUCIHUTEND U BOCCTAHOBUTEID;



COCTaBJIATh YPABHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLINH;

Ha3bIBaTh (haKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOH pEaKIim;

KJIaccu(UIIUPOBATh XMMUYECKHE PEAKLIUH 110 Pa3IMYHbIM MPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOSHHEM M CBOMCTBAMU HEMETAILJIOB;
IPOBOJUTH OMBITHI IO TOJIYYEHUIO, COOUPAHUIO U M3YyYCHHUI0O XMMHYECKHX CBOWCTB Ia3000pa3HbIX
BEIIIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa,

pacIio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIJICKUCIIBINA I'a3 1 aMMHAK;
XapaKTepU30BaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM M CBOHCTBAMHU METAJLIOB,

Ha3bIBaTh OpPraHUYECKHE BELIECTBAa MO WX (QOpMyle: METaH, 3TaH, ATHJCH, METaHOJ], 3TaHOJN,
TJIMIEPUH, YKCYCHAas KHCIIOTa, aMHHOYKCYCHAas KHCIIOTa, CTEapHHOBAas KHCIIOTA, OJICMHOBAs
KHCIIOTa, TIII0K034;

OILICHUBATh BIUSHHE XUMUYECKOTO 3arpsi3HEHHUS OKPY KaIOIIeH Cpeibl Ha OPraHU3M YeJI0BEKa;
rpaMOTHO 00paIaThes C BEIECTBAMU B TIOBCEIHEBHOM KU3HH

OIpEeNeNiATh BO3MOYKHOCTh TIPOTEKAaHUS PEAKIUi HEKOTOPBIX MPEICTABUTEICH OpPraHUYCCKHX
BEIIIECTB C KMCIOPOAOM, BOAOPOAOM, METAJUIAMU, OCHOBAHUSIMH, TaJIOTEHAMHU.

Boinycknuk nosiyuum 603mM0M4CHOCHIb HAYUUMBCA:

8b1068U2AMb U NPOBEPSAMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX CEOUCMEAx 6eujecme Ha
OCHOB€ UX COCMABA U CIMPOEHUSL, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe Peakyuu, 0 Xapakmepe
U NPOOYKMAX PA3TUUHBIX XUMUYECKUX PeaKyull,

Xapakmepuzoeams 6eujecmea no cocmagy, CMmpoeHuro U C8oUCMeam, YCMaHa8Iueams NPUUUHHO-
cledCcmeentble C8A3U MeAHcOY OAHHbIMU XAPAKMEPUCTNUKAMU 8eUeCmEa;

COCMABIsIMb MONEKYIAPHbLE U NOJHbIE UOHHBLE YPABHEHUSI NO COKPAUWEHHBIM UOHHBIM YPABHEHUSIM,
NPOCHO3UPOBAMb CNOCOOHOCMb Gewecmed NPOABIAMb OKUCIUMENbHbIE UTU 80CCHAHOBUMEbHbIE
CBOLICMBA C YUemOM CIeneHell OKUCIeHUsL DIIEMEHMO8, 8X00SUUX 68 €20 COCMA8;

COCMAsIAmb YPABHEHUS Peakyull, COOMEEMCMEYIOWUX NOCIe008AMENIbHOCU  NPespayeHuUll
HeOp2aHu4yecKux 6eujecms pasiuiHblx Kiaccos;

8b1068U2AMDb U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl O Pe3VIbMAmax 6030eUCmaus pasiuiHblx
(haxkmopoe Ha uzMmerenue CKOPOCMU XUMUYECKOU PeaKyull,

UCNONb308aMb NPUOOPEMEHHble 3HAHUSA OJ1A IKOJIOSUYECKU 2PAMOMHO20 NOBEOEHUsL 8 OKpPYHcatoujell
cpeoe;

UCNONb308aMb NPUOOPEMeHHble KloYesble KOMNeMeHYUuu npu blNOJIHEHUU NPOEeKMOos8 U yueOHO-
UCCTe008aMENbCKUX  3A0aY N0 U3VUEHUI) CBOUCMS, CNnOCob08 NOAVYeHUss U PACHO3HABAHUS
seujecms;

00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUECNBAX U XUMUUECKUX NPOYECCax,

KPUMUYEeCKU OMHOCUMbC K NCeBOOHAYYHOU UHDopMayuy, Heo0OpOCOo8eCmHOl peKiame 6
cpedcmeax Maccosoll ungopmayuu;

0CO3HABAMb 3HAYEHUEe MeOPeMmuYecKux 3HAHUL NO Xumuu OJis NPAKMU4ecKol OesimenbHOCmu
yenoseKa,

cozoaeamv Mmooenu u cxemvl Ol peuleHust Y4eOHbIX U NO3HABAMENbHLIX 3a0a4d; NOHUMAMb
HeobX00uMocms coON00eHUsT NPeOnUCanut, npeoiazaemvlx 8 UHCMPYKYUSAX NO UCHOIb30BAHUIO
Jlekapcma, cpeodcma OblmoBoU XUMUuu u op.



Conep:xanue yueOHOro mpeamera «XuMus»

[Iporpamma BkIIOYaeT B ceOsi OCHOBBI HEOPTaHUUECKOW W OpraHnveckoil xumuu. ['maBHOM
ujeeil mporpamMMmbl SIBISIETCS CO3/1aHHE 0a30BOro KOMILJIEKCA OMOPHBIX 3HAHWM MO XHMMHH,
BBIPQKEHHBIX B (pOpMeE, COOTBETCTBYIOIIEH BO3PACTY O0yUArOIIUXCA.

B comepxaHuM [aHHOro Kypca IIPEACTAaBIEHbl OCHOBONOJArarOUIMe XUMHUYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME U3YYCHUE COCTaBA U CTPOCHUS BELIECTB, 3aBUCHUMOCTU MX
CBOMCTB OT CTPOEHHUsS, MPOTHO3MPOBAHHE CBOWCTB BEIIECTB, HMCCIIEIOBAHHME 3aKOHOMEPHOCTEU
XUMHUUYECKHX IPEBPAIICHUN U IIyTel yIIpaBI€HUs UMHU B LENSIX IOJYyYEHHS BEIIECTB U MaTEPUAIOB.

TeopeTnyeckyto OCHOBY H3yYEHHs] HEOPIaHMYECKOM XHUMHUHM COCTaBJIS€T AaTOMHO-
MoJeKyJsipHoe yuenue, llepumoamueckuit 3akon /.M. MenneneeBa ¢ KpaTKMMHU CBEACHUSIMU O
CTPOCHHUH aTOMA, BUJAX XUMHUUYECKOU CBSI3U, 3aKOHOMEPHOCTSAX POTEKaHUSI XMMUYECKUX PEaKIIHil.

B wu3ydeHum Kypca 3HAUMTENBbHAas POJb OTBOAUTCS XUMHUYECKOMY OKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUYECKUX U JAOOPAaTOpPHBIX pPA0OT, OIMUCAHUIO PE3YyIbTATOB YYEHHUECKOTO
HKCIIEPUMEHTA, COOJIIOICHUIO HOPM U TpaBMII Oe30MacHOil paboThl B XUMHUECKOM 1abopaTopuu.

Peanuszanust jaHHON mporpaMMel B Ipolecce 00ydeHus: MO3BOJIUT 00yJaroIUMCsl YCBOUTD
KJIFOUEBbIE XUMUUYECKUE KOMIIETEHIIMU U IOHATH POJIb U 3HAUEHUE XUMHUM CPEIU JIPYruX HaykK o
PUPOE.

Wzyuenne mnpenmera «XUMHS» B YacTH (OPMHPOBAHUS y OOYYAIOUIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHS OOIICHAYYHBIX METONOB (HAONIO/IEHUE, W3MEpPEHHUE, IKCIEPUMEHT,
MOJIEJIUPOBAHUE), OCBOEHHUS IPAKTUYECKOIO NPUMEHEHHs Hay4yHbIX 3HAHUII OCHOBaHO Ha
MEXIMPEAMETHBIX CBS3AX ¢ mpenmMeramu: «buonorus», «l'eorpadus», «cropus», «Jlutepatypan,
«Marematuka», «OCHOBBI 0€30MACHOCTH >KU3HEAEITEIbHOCTHY», «Pycckuil s3bik», «Dusukay,
«DKOJIOTUsA».

IlepBoHavaibHbIe XUMUYeckHne NOHATHSA. [Ipeamer xumun. Tena u eewyecmsea. OcHosHbvie
MemoObl NO3HAHUA: HAOI00eHue, usmepenue, skcnepumenm. OU3NUecKue U XUMUYECKUE SBJICHUS.
Yucteie BemectBa UM cmecu. CrocoObl pasaeneHus cmeceil. Atom. Monekyna. XuMHUYECKUN
9JIEMEHT. 3HAKU XMMHUYECKHUX 3JieMeHTOB. IIpocTeie u cioxHble BemiectBa. BaneHTHOCTh. 3akoH
nocmosaHcmea cocmasa gewjecmea. Xummuueckue ¢popmynsl. Maaekcsl. OTHOCUTENbHAS aTOMHAs U
MoOJIEKYJIsIpHasi Maccbl. MaccoBast 01 XUMUYECKOrO 3JIEMEHTa B COEJUHEHUH. 3aKOH COXPaHEHUS
Macchl BellecTB. XuMmHueckne ypaBHeHUs. KoaddummeHntsl. YcnoBus M MpU3HAKA TPOTEKAHUS
XUMUYECKHUX peakuuid. MoJib — equHNIA KOIMYeCcTBa BemecTBa. MosspHas Macca.

Kucaopoa. Bogopon.

Kucnopon — xumudeckuid 3jeMEHT U mpocToe BemiecTBoO. Ozon. Cocmas 6030yxa.
dusznueckue M XUMHYECKHME CBOMCTBa Kuciopoaa. llomydyenne u mnpUMEHEHUE KHUCIOPOAA.
Tennosou s¢ppexm xumuueckux peaxyuii. lIlonamue 06 3K30- U IHOOMEPMUHECKUX PEaAKYUSIX.
Bonopoa — xuMuueckuii 3eMeHT U NpocToe BemecTBo. dusmyeckne M XMMUYECKHE CBOMCTBA
Bosiopona. Ilomyuenue Bomopona B nabopatopuu. [lonyuenue 600opoda 6 NpOMBIULIEHHOCHU.
Ilpumenenue 6o0opooa. 3akoH ABoraapo. MonspHbili 00beM ra3oB. KadecTBeHHbIE peaklnu Ha
razoo0pasHbie BemiecTBa (KUCIOPO, BOJOpoa). OObeMHBIE OTHOIIEHHUS Ta30B MPH XUMHUYECKUX
peakumsX.

Bopaa. PacTtBopsbl.

Booa 6 npupooe. Kpyzoeopom 6001 6 npupode. Qu3suueckue u xumuyecKue c80Ucmsea 00bul.
PactBopbl. Pacmeopumocms 6ewgecmsé 6 6ode. KoHueHTpamusi pacTBOpoB. MaccoBasi 10
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcHOBHBIE KJIACChl HEOPraHMYECKUX COeTMHEHUI.

Oxcunsl. Knaccuduxamnus. Homenknarypa. Qusuueckue ceolicmea okcuoog. XUMUYECKHE
cBOMcTBa OKCHIOB. [lonyuenue u npumenenue okcuoos. OcHoBanms. Krnaccudukarusi.
Howmenknarypa. @usuueckue ceoticmea ocnosanui. Ilonyuenue ocnoéanuti. XUMUYECKUE CBOMCTBA
ocHoBaHui. Peaknms neirpanuzanuu. Kucnotel. Knaccudukanus. Homenknarypa. Qusuueckue
ceoticmea  kucrom.llonyuenue u npumenenue xuciom. XHUMHYECKHE CBOMCTBA KHCIOT.
Wnaukatopel. V3MeHeHne OKpacku MHIMKATOPOB B pa3nuuHbIX cpenax. Comu. Knaccudukanus.
Howmenknarypa. @usuueckue ceoticmea coneu. llonyuenue u npumenenue coneti. XUMHUYECKUE
cBOMCTBa cosieil. ['eHeTHYecKas CBsI3b MEXK/y KjacCaMu HEOPTaHWYECKUX COCNUHEHHU. [Ipobiema



0e30nacHo20 UCNONIb308AHUS BeUeCE U XUMUUECKUX PeaKyull 8 N08ceOHesHOU dcusHu. Tokcuunbie,
2oproyue U 83pbleOoONAcHble geujecmsa. bvimoesas xumuieckas 2pamomHocno.

Crpoenne aroma. Ilepmoguyeckuii 3aKOH M NEPHOIHYECKAs] CHCTEMa XMMHYECKHX
iemenToB JI.U. MenaeneeBa. CTpoeHHE aToMa: SApPO, dHEPreTHYeCKuii ypoBeHb. Cocmas s0pa
amoma: npomousl, Heuimpouvl. Hzomonwi. llepuogumueckuit 3akon .M. Menneneena.
[lepuonnueckas cucrema xumuuyeckux osnemeHToB J[.MI. MenneneeBa. Pu3nUecKud CMBICI
aTOMHOTO (IOpSAKOBOIO) HOMEpPAa XUMHUYECKOIO 3JEMEHTAa, HOMEpa TIpYIIbl MU Iepuoja
nepuoandeckoi cucreMbl. CTpOeHHE HPHEPreTHYECKUX YPOBHEH aTOMOB MHepBbIX 20 XUMHUECKUX
a5IeMeHTOB nepuoaudeckoil cucremsl (.M. MenneneeBa. 3aKkOHOMEPHOCTH HM3MEHEHHS] CBOMCTB
aTOMOB XHUMHUYECKHX 3JEMEHTOB U MX COCJIMHEHUN Ha OCHOBE IOJIOXKEHHS B IEPHOAUYECKOM
cucreMe JI.MI. MenneneeBa u crtpoeHust aroma. 3HaueHue Ilepmommueckoro 3akona JI.U.
Meunneneesa.

Crpoenne BemecTB. XuUMH4YeCKasi CBA3b.

DnekmpoompuyamenbHOCMb AMOMO8 Xumuyeckux d1emenmos. KoBaleHTHas XUMHYECKas
CBSI3b: HEMOJISIpHAs M TOJsipHas. [lowsamue 0 6000pOOHOU C6:a3U U ee GIUAHUU HA u3uyecKue
ceoticmea eewjecmé Ha npumepe 600vl. VIoHHas cBs3b. MeTamnueckas CBA3b.  [unsi
KPUCANIUYECKUX PeuemoK (AmoMHas, MOAeKYAAPHAs, UOHHAS, Memaniudeckas). 3aeucumocms
Qusuueckux ceoticma eujecms om muna KPUCMAaLIU4eckol peuemku.

XHMHYeCKHE PeaKIH.

llonamue o ckopocmu xumuueckou peakyuu. Paxkmopvl, enuAOWUEe HA CKOPOCHb
xumuueckou peakyuu. Ilonamue o xamanuzamope. Kiaccupuranus XUMHUECKUX PEAKIHHA IO
pa3IMyYHBIM TpPU3HAKAM: YHUCIY U COCTaBY HCXOJHBIX M TOJTYYEHHBIX BEIIECTB; H3MEHEHHIO
CTENEHEW OKMUCICHHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB; IOIJIOIIEHUIO WM BBIJIEICHUIO 3HEPIUU.
DNEKTPOIUTHYECKAs JUCCOUHUAIUS. DICKTPOIUTHI U HEINEKTpouuThl. oHbl. KaTHOHBI 1 aHHOHBI.
Peakiiuu nonHoro oOMeHa. Y cioBHs NMPOTEKAHMS PEaKIUii HOHHOTO OOMEHa. DJIEKTPOIUTHYECKAS
JUCCOLIMAIUs KUCIOT, menodei u coneil. Crenenb okucienus. OnpeneneHue CTeneHn OKUCICHUS
aTOMOB XMMHYECKUX D3JIEMEHTOB B coeauHeHusax. Oxwuciurens. BoccranoBurens. CylmHOCTH
OKHUCJIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUil.

Hemertamusl |V — VII rpynn u ux coennnenns

[TonoxkxeHre HeMETAIJIOB B MNEPUOAMYECKON CHUCTeME XUMHUYeckux »sjemeHtoB JI.U.
MenneneeBa. O0mue cBOWCTBa HEMETAUIOB. ['ajoreHsl: (uU3MYecKne W XMMHUYECKHE CBOMCTBA.
CoenuHeHHs rajloreHoOB: XJIOPOBOJOPO/I, XJIOPOBOJOPOIHAS KUCTIOTa U ee conu. Cepa: Gpu3ndeckne
U Xxumuueckue cBoictBa. CoeMHEHMs Cephbl: CEpOBOJIOPOA, CyIb(uabl, OKcHbl cepbl. CepHasd,
cepHucmas u ceposo0OPOOHAs KUCIOMbl U UX CONMU. A30T: pU3NUECKUE U XUMHUYECKUE CBOMCTBA.
Ammuak. Comu ammonus. Okcunbl a3ora. A3oTHas KucioTta u ee conn. Pocdop: dpuznveckue u
xummnueckne cporictBa. Coenunenus gocdopa: oxcua gochopa (V), oprodochopHas kucnora u ee
conmu. Yriaepoa: (U3MYEeCKHe M XUMHUYECKHE CBOWCTBA. Annomponus yenepooa: ammas, cpaghum,
kapoun, ¢hynnepensi. Coenunenus yraepona: okcuanl yriaepoaa (1) u (IV), yronbHas kuciaora u ee
conu. Kpemnuii u e2o coeOuHeHus.

MeTajljibl M MX COEIMHEHHUS

Ilonoowcenue memannos 6 nepuoouyeckon cucmeme Xumudeckux onemenmos J{.H.
Menoeneesa. Memannul 6 npupooe u oowjue cnocodwl ux nonyuenus. Obwue ghusuueckue ceoricmea
memannog. OOLIME XUMHYECKHE CBOMCTBA METAJUIOB: PEAKIMM C HEMEeTalJlaMH, KHCIIOTaMH,
COJSIMHU.  DIeKmpoxumMuueckuii pso HanpsdiceHuil memannos. lllenounsle MeTamasl U HX
coenquHeHus. lllemouHo3emenbHblE METaIbl U UX COEIUMHEHUS. AIOMUHUN. AMQOTEpHOCTh
okcuaa W ruapokcuaa amomuHus. JKenezo. CoequHEHMs XKelle3a M HMX CBOMCTBA: OKCHIBL,
ruapokcuabl U conu xenesa (11 u I11).

IlepBoHaya/ibHBIC CBe/leHUsI 00 OPraHNYeCKHX BelecTBax

[lepBoHayasbHbIE CBEJIEHUS O CTPOEHUM OPraHMYECKHX BEHIECTB. YTJIEBOAOPOIbI: METaH,
3TaH, dTUIIEH. MICMOYHUKY Y21e8000p0008. NpUpoouslil 2a3, Heghmo, yeons. Kucnopoacoaepkamime
COEIMHEHUS: CIUPTHI (METAaHOJ, 3TaHOJ, TJUUEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHas KHUCJIOTa,
aMUHOYKCYCHasl KUCJIOTa, CTEApUHOBAs U OJIEMHOBAasl KUCIIOTHI). bronornueckn BakHbIE BELIECTBA:
KUPBI, TIIOK03a, OCNKU. Xumuueckoe 3azpsa3HeHue OKpysicarowel cpeovl U e20 nocie0Cmeus.



Tunsl pacyeTHbIX 3a71a4:

1. Beruncnenre MaccoBoi JOIM XMMHUYECKOTO 3JIEMEHTA 110 (OPMYJIE€ COCUHEHUS.

Yemanoenenue npocmetiweti  ¢hopmynvt eewjecmeéa no maccogblM  OONAM  XUMUYECKUX
91EeMEHMOB.

2. Boluncnenus no XxMMHUYECKUM ypaBHEHHUSM KOJMYECTBA, 00bEMa, MaccChl BELIECTBA
0 KOJINYECTBY, 00bEMY, MAaCCE PEAreHTOB WJIU MPOJYKTOB PEaKIUH.
3. Pacuer MaccoBO# 10U paCTBOPEHHOT'O BELIECTBA B PACTBOPE.

TeMbl NpakTHYeCKHX PadoOT:
1. JlaGopaTopHoe ob6opynmoBaHHE W MpUEeMbl oOpaiieHus ¢ HUM. [IpaBuia OGe3omacHoOi
paboThl B XUMUYECKOH JIAOOPATOPHH.

2 OuncTKa 3arps3HEHHON MOBAPEHHOW COJIH.

3 IIpu3Haky IpoTEeKaHUs XUMUYECKUX PEaKIIUil.

4. [Tony4yenue kucmopoaa 1 U3y4eHHE €ro CBOMCTB.

5 [Tonyuyenue BOOOpOIa U U3YYEHHUE EI0 CBOMCTB.

6. [IpuroroBneHue pacTBOPOB C ONPEIEICHHOM MacCOBOM J0JEH pPacTBOPEHHOIO
BEILECTBA.

7. Pemenune sxcriepuMeHTaNbHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTMHEHUI».

8. Peakiiuu norHoro oomMeHa.

9. Kauecmeennvie peaxyuu na uonvt 6 pacmeope.

10.  Ilonyuenue ammuaxa u uzyuenue e2o c80UCMa.

11.  Ilonyuenue yenexucnozo eaza u uzyieHue e2o c8OUCma.

12. Pewenune skcnepumenTanbHbix 3anad no teme «Hemeramsl IV — VII rpynn u ux
COCTMHEHUI».

13. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEME «MeTaniabl U UX COCTUHCHUS.



TemaTnueckoe nJaHupoBaHue y4deOHoro npeamera " Xummus'
I'onx oOyuennsi — 1

Knace -8

Bcero wacos- 70 ypokoB

[TpakTuyeckue paboTHI- 8

Kontposbable paboThi-4

B B
T.4. | T.4.
Ne Koun-Bo " . "
HaumenoBanue pasnenos, Tem Moayis "[koabHbBIN YPOK p.p.
n/m 4acoB
K.p

1. [TepBoHavyaIbHBIC XUMHUYECKHE 14 JHenb 3nanuii. MexxnyHapoaubeii | 1 1
TTOHSITHSI JleHb MKOJIBHBIX OMOJIMOTEK.

2. Crpoenue aToma. 9 bubnuorpaduueckuii ypoxk.
[lepponnueckuii  3aKOH U Jenb poxnenus ['punnmc. Ypok
MepUoaNYecKas cucTema OTKPBITBIX MbICIIEH
XUMHYECKUX 3JieMeHTOB J[.U. Bceepoccuiickas onummuana
Menzeneena IIKOJIbHUKOB.

3. Kucnopoz. Bomopon 5 bubnmorpaduueckuii ypoxk.

4, Crtpoenue BEIIIECTB. 4 Bceepoccuticknii ypox

5. OcCHOBHBIE KJIaCChI 12 cetu MIuTepHer. Ypok- 1
HEOPraHUYECKUX COEIUHEHUI HCCIeN0BaHNC Henb

6. Boxa. PactBopsl 7 Poccuiickoit Hayku. Ypok 2

MIPOEKTHOM JIeATeNbHOCTH. [[eHb
1. Pa3znen: Xumunueckue peakuuu p A A 2 5
N Boccoennnenns Poccun u
-TUIB XUMUYECKUX PEaKIuil 14 .
Kppima Yac 3emnu. Beemupnslit
-OKHUCJTUTEIIBHO- ) .
JIeHb TUKOU TIpupoibl. JleHb
BOCCTaHOBUTEIbHBIE PEAKIINH
3emin. JIeHb KOCMOHABTHKH.
OKOJIOTHYECKHI YPOK. YPOK
IIPOEKTHOM JIeATENbHOCTH. «3a
CTPaHUIIAMU YIYCOHHUKOB).
70 4 8

Hrtoro




TemaTnuyeckoe NJaHNpoBaHue y4deOHOro npeamera " Xummus'

I'ox oOyuenusi — 2

Kaace -9
Bcero uacos- 68 yacos
[TpakTuyeckue padboTHI-9
KonTtposbable paboThI-3
Ne HaumenoBanue pazznenos, | Kou-Bo " . " Bru. B
w/n oM HACOB Mopyns "[IIk0nbHBIN YPOK K.p. | T.u
np.p.
1. IloBTOpenne.  OcHOBHbIE 4 Jenb 3nanuil. MexayHapoaHbiii
KJIACChI XUMHYECKHX JleHb MIKONIbHBIX OMOINOTEK.
COCIMHEHU. bubnuorpaduueckuii ypok. /lensp
Pemenue pacueTHsIX 3a71a4 poxaenus ['punmnuc. Ypok
Ha TeMy «PacTBopbI». OTKPBITBIX MbICIEN Beepoccuiickas
2. Paznen: Hemeramanr 1V — OJIMMITHA/Ia NIKOJHLHUKOB.
Vil rpynmn " X 2 bubnuorpaduyecknii ypoxk.
coeIuHEeHUS 4 Bcepoccuiickuii ypok 6€30macHOCTH
-IIPOCTHIE BELIECTBA 4 IIKOJbHUKOB B ceTH HTEpHET.
-CEMEUCTBO TaJIOTEHOB 8 Ypoxk-uccnenoanue /IeHnb
-[IOArpynIa cepel U ee 8 Poccuiickoii Hayku. Ypok
COEJIMHEHUS MIPOCKTHOM JIeITeIbHOCTH. J[eHb
-IOoATpyNnIna as3ora M €ro Boccoeaunenust Poccuun u Kpeima
COEUHEHUS Yac 3emnn. BcemMupHbIi 1eHb JUKOM
-[OJIrpynna yriepoaa npupoasl. [lens 3eminu. [leHb
3. Pasnen: Meraaanl U HX KOCMOHABTHKH. DKOJIOTMYECKUH 1 4
coeIMHEeHUsA 10 YPOK. YPOK MPOEKTHOM
-[IOJIO)KEHHE METAJUIOB B NeSITeNIbHOCTH. «3a CTpaHUuLIaMU
MEPUOJUYCCKOH  CHCTEME 3 YU4EOHUKOBY.
3JIEMEHTOB 3
-1[EJI0YHbIE u 10
LIEJI0YHO3EMETbHBIE
MeTaJUTbl
-QIFOMUHUI U €T0
COCTUHECHHUS
-JK€JI€30 U €r0 COEUHEHUS
4. Paznen: IlepBoHayanbHble 3 5
CBeJeHUs 00
OpraHuvYecKuX BelecTBax 3
-YIJIEBOAOPOIBI 9
-KUCJIOPOJICOAepKaIIHe
OpraHUYeCcKHe COeTUHEHUS
68 4 9




‘ Hrtoro 4acoB
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