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Pabouasi nporpaMmMma no npeamMerty
«XHMHUA»
8-9 kJiacc



PaGouas nporpamma no npeaMery « XuMHUsDH)
8-9 kiaccsl

Pabouas nporpamma yueOHoro npeamera « XuMus» 1 8-9X KI1accoB COOTBETCTBYET
®denepanbHOMY TOCYAAPCTBEHHOMY 00pa30BaTeIbHOMY CTaHJAPTy OCHOBHOT'O OOIIEro
obpazopanus (IIpukaz MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit deneparun
(Muno6puayku Poccun) ot 17 gexabpst 2010 1. Ne1897 "O6 yrBepxkneHun heaepaibHOTo
roCyIapCTBEHHOT0 00pa30BaTEIBHOIO CTaHIapTa OCHOBHOT'O 0011ero oopa3oBanus’) ¢
W3MEHEHUSIMU U JIOTIOJTHEHUSIMU.
[Tporpamma pa3paboTana Ha OCHOBE:
- aBTOPCKOM ITPOrpaMMBbIL
[Tporpamma kypca xumun uist 8-11 knaccoB 0011e00pa3oBaTENbHBIX YUPEKIACHUN
(I'.E.Pym3utuc, ®.I.®enpaman). M., IIpoceemenue, 2015;
- OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0611ero oopazoanust MBOY «lllkoma No
35x»;
- yuebHoro minana MBOY «IlIkona Ne 35»»
Pabouas nporpamma obecrniedyeHa yueOHHKaMU, YI€OHBIMH ITOCOOUSMU, BKITFOYCHHBIMU B
benepanbHbIi IepeYeHb Y41€OHUKOB, PEKOMEHJOBAaHHBIX MUHOOpPHAYKH K HCIIOJIb30BAHUIO B
00pa30BaTeILHOM IpoIiecce B 00IIe00pa30BaATEIbHBIX YIPEHKICHUSIX
100 Xumus. 8 knacc: yue0. ans obmeodpasosar. yupexaenuit/ [.E.Pynzutuc, ©.I".denpaman.-
5-e
u3a.- M.: IIpocsenienune, 2017. — 207 c.:u.
OO0 Xumus. 9 kimace: yae6. mist o6meo0pazosar. opranuzanuit/ I'.E.Pymzutuc, ®.I'.denpaman.-
3-e
u3s.- M.: IIpocemenue, 2017. — 208 c.:ui.

Cpok peanu3zanuu nporpammel - 2 roga. Cornacuo yueoHomy miany MBOVY «l1lkona Ne 35» Ha
U3y4eHHe mpeaMeTa «XuMus» B 8-9 kiaccax qaHo:

Kitacc KonnuectBo 9acos B rojg KonnuecTBO 4acoB B HENIENIO
8 68 2
9 68 2
Hroro 136 vacos 4

HpOMe)KyTO‘-IHaSI arrecranusd NpoOBOJUTCA B COOTBETCTBUU C ITOJIOKECHUEM O (i)OpMaX,
NEPUOANYHOCTH, TTOPSIKE TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCcTallun
o0ydJaronuxcs.

Iliianupyemble pe3yabTaThbl OCBOCHUS Y4eOHOT0 MpeaMeTa « XUMHS»

W3ydeHre XMMHH B OCHOBHOH IIKOJI€ TNIAHUPYET TOCTHKEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U
MPEIMETHBIX Pe3yIbTaTOB. JINYHOCTHBIE Pe3yabTaThl 00yUEHHUsI OTPAKAIOT YPOBEHb
c(hopMUPOBAHHOM IIEHHOCTHON OPHUEHTAIINH BBITYCKHUKOB OCHOBHOM IITKOJIBI, UX
WHIWBUIYAIbHO-TMYHOCTHBIC MTO3UIIUU, MOTUBBI 00pa30BaTENbHOMN AEITETHHOCTH, COLUATBHBIC
YyBCTBA, JIMYHOCTHBIE KaueCTBa. JINUHOCTHBIE pe3yabTaThl CBUACTEIBCTBYIOT O MPEBPAIICHUN
3HAHWUN U CTIOCOOOB AESITENTFHOCTH, TPUOOPETEHHBIX YUAIIUMUCS B 00pa30BaTEILHOM IMPOIIecCe,
B CYLIIHOCTHBIE YEPThI XapaKTepa, MUPOBO33pEHUE, YOSKICHNS, HDAaBCTBEHHbIEC TPUHLIMIIBL. Bee
9TO CIIYXHT 0a3ucoMm st JOPMUPOBAHUS CUCTEMBI IIEHHOCTHBIX OPUEHTALIUN U OTHOIICHUS
JUYHOCTH K ce0e, APYTHM JIIOASIM, TPoheCCUOHATBLHOM JACSITEIIbHOCTH, TPAXIAHCKUM MPaBaM U
00513aHHOCTSIM, TOCYJApPCTBEHHOMY CTPOIO, TYXOBHOU cepe 00IIeCTBEHHON KU3HU.
OCHOBHBIMU JIUYHOCHHBIMU pe3yTabmamamu 00y4eHUs] XUMUU SBIISIOTCS:



B yennocmmuo-opuenmayuonnoii cgepe:

- poccuiickas rpaxIaHcKasi HIEHTUYHOCTh, MATPHOTU3M, YYBCTBO T'OPJOCTH 32 POCCUHCKYIO
XUMHUYECKYIO HAyKy, TYMaHHU3M;

- OTBETCTBEHHOE OTHOIIICHUE K TPYAY, LeJIeyCTPEMIIEHHOCTbD, TPYAOII001E, CAMOCTOSTEIILHOCTh
B IIPHOOPETEHUU HOBBIX 3HAHUN U YMEHUH, HABBIKK CAMOKOHTPOJIS U CAMOOIICHKH;

- YCBOGHHUE MPABIII UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHUS B
YpE3BBIYANHBIX CHTYAIUSIX, YTPOKAIOIIMX KU3HU U 3JI0POBBIO JIIOJICH, TIOHUMAHKUE U IPUHSTHC
[IEHHOCTH 3[I0POBOTO U OE30MaCHOTO 00pa3a >KU3HHU.

B mpyoosoii cgepe:

- FOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalIbHENIIIEH 00pa30BaTebHONU TPACKTOPHH.

- B nosnasamenvroii (koenumusnotui, unmeniexmyanvhou) cgepe:

- IEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKHU U
00I111eCTBEHHOW MPAKTUKH, YUYUTHIBAIOIIEE COIIUATBHOE, KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE
MHOT000pa3ue COBPEMEHHOI'0 MUPA;

- YMEHHUE YIPABJISITH CBOCH MO3HABATEIBHOM JESITEIHOCTHIO.

Memanpeomemuvimu pe3yiomamamu A3y9€HUS XUMUH SIBISIFOTCS:

- BJIaJICHE YHUBEPCAIbHBIMH €CTE€CTBEHHOHAYYHBIMH CIIOCO0AMU ACSITEILHOCTU: HAOII0ICHHE,
U3MEepEeHHe, SKCIIEPUMEHT, yueOHOe HCCIIeIOBaHNE; TPUMEHEHHE OCHOBHBIX METOJIOB MTO3HAHUS
(cucTeMHO-MH(DOPMAIIMOHHBIN aHAJIA3, MOJICTUPOBAHUE) JUISI H3YUCHHS PA3TUIHBIX CTOPOH
OKpYKarOIleH 1eVCTBUTEIILHOCTH;

- UCTIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JIEATEILHOCTH M0 PEIICHUIO MPOOJIeM U OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONepanuii: popMyIrpoBaHUE TUTIOTE3, aHAIHU3 U CUHTE3, CPABHEHHUE,
000011eHIE, CHCTEeMATH3allMs, BBISBIICHUE IPUINHHO-CIICJICTBEHHBIX CBS3€H, TIOMCK aHAJIOTOB;
- YMEHHE TeHepUPOBATh UJEH U OMPEENIATh CPEICTBA, HEOOXOAMMBIE ISl X pean3allii;

- YMEHHUE ONPEACIATh LEIH U 33/1a4H JesITeIbHOCTH, BRIOUPATh CPEICTBA peaTU3aIliH eI U
MPUMEHSTh UX HA MTPAKTHKE;

- ACIIOJIb30BAHUE PA3IMYHBIX HCTOYHHUKOB ISl IIOTYICHHUS] XUMUYECKON HHPOPMAITUH.
Ilpeomemnvimu pesynvmamamu U3y4eHs] XUMUU SBIISIIOTCS:

. B nosnasamenvnou cgepe:

- OBJIaJICHUE TIOHATUHHBIM alMapaToM U CUMBOJIHYECKHUM SI3IKOM XHUMHHU; IEPBOHAYAIbHBIE
CHUCTEMaTHU3UPOBAHHBIC TIPEICTABJICHHS O BEIIECTBAX, X MPAKTHYECKOM MPUMEHEHUH;

- OTIBIT HAOIOICHUS ¥ OMUCAHUS U3YYEHHBIX KIIACCOB HEOPTaHUYECKUX COENUHEHUH, MPOCTHIX U
CJIOKHBIX BEIIECTB, IEMOHCTPUPYEMBIX U CAMOCTOSITETFHO MPOBOANMBIX SKCIIEPUMEHTOB, a
TaK)Ke XMMUYECKUX PEaKni, MPOTEKaeMbIX B MPUPOJE U B OBITY, UCIIONB3YS AJIsL ATOTO
€CTECTBEHHBIHN (PYCCKHM, POJTHON) A3bIK U SI3bIK XUMUU;

- YMEHHE KJIacCU(UIIMPOBATH U3YUYCHHBIE OOBEKTHI U SIBICHHUSI, JIENIaTh BHIBOJIBI U
YMO3aKJIFOUEeHHS U3 HAOIIOJICHUHN, N3YYCHHBIX XUMHUECKUX 3aKOHOMEPHOCTEN, TPOTHO3UPOBATh
CBOICTBa HEM3YUYCHHBIX BEIIECTB MO aHAJIIOTUH CO CBOWCTBAMU MU3YUEHHBIX;

- YMEHHE MOJIETUPOBATh CTPOEHHE aTOMOB U IPOCTEHIINX MOJIEKYJ;

- YMEHHE CTPYKTYPHUPOBATh H3yUEHHBIH MaTepUal i XUMUYECKYIO0 HH(DOPMALIHIO, TOTYYSHHYIO
U3 IPYTUX UCTOYHHKOB.

B yennocmmuo-opuenmayuonnoii cgepe:

- YMEHHE aHaJIU3UPOBATh U OLIEHUBAThH MOCIEACTBUS ISl OKPYXKaIOUIei cpeibl ObITOBON U
MIPOU3BOJICTBEHHOU JESITEILHOCTH YEIIOBEKA, CBA3aHHOM ¢ MepepadoTKON BEIIECTB.

B mpyooeoii chepe:

- YMEHHE MIaHUPOBATh U MPOBOJUTH XUMUYECKUHN IKCTIEPUMEHT.

B cgepe bezonacnocmu srcuznedesmenvnocmu.

- OBJIaJICHUE OCHOBAMH XUMUYECKOU IPaMOTHOCTH: CIOCOOHOCTh aHATTU3UPOBATh U OOBEKTUBHO
OIICHUBATD KU3HEHHBIC CUTYAIlUH, CBA3aHHBIC C XUMHUEH, HaBBIKaMHU 0€30TacCHOTO OOpAIICHHS C
BEII[ECTBAMH, UCTIOJIb3YEMBIMU B TTOBCETHEBHOM KM3HU; HCIIOIH30BATh BEIIECTBA B OTBETCTBUU
C MX TIPETHA3HAYCHUEM U CBOMCTBAMH, OTIICAHHBIMHU B HHCTPYKITHH 110 TIPUMEHEHUIO;



- YMEHHE OKa3bIBaTh NIEPBYIO IOMOILb IIPU OTPABIEHUX, 0KOTaX U IPYTUX TpaBMax, CBA3aHHBIX
C BELECTBAMU U Ja0OPAaTOPHBIM 000PYIOBaHUEM.

BbInyCKHUK HAY4YUTCSH:

XapaKTeprU30BaTh OCHOBHBIC METO/IbI TO3HAHMUS: HAOIIOIEHUE, U3MEPEHHUE, IKCIICPUMEHT;
OIKCBIBATh CBOMCTBA TBEPJBIX, )KUAKHUX, Fa3000pa3HbIX BELIECTB, BBIACIASA UX CYIIECTBCHHbIE
IPU3HAKU;

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «XUMHYECKUI
AJIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY, «BAIEGHTHOCTDY, «XUMHUYECKas
peakuusa»,

UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MACCHI BEILIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

pas3nyath XUMUYECKUE U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTBI;

OIpeNieNIATh COCTaB BELIECTB M0 UX hopMyiam;

OIpPEAEIIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OINPEAEIIATh TUIl XUMUYECKUX PEAKIUM;

Ha3bIBaTh MPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUYECKUX PEaKLIU;

BBISBJISITH IPU3HAKH, CBUJETEIBCTBYIOIINE O MPOTEKAaHUY XUMUYECKON PEAKIIH IIPH
BBIMIOJTHEHUH XUMHUYECKOTO OIIbITA;

COCTaBJIATh (POPMYIIbI OMHAPHBIX COEIUHEHU;

COCTaBJISITh YPaBHEHUS! XUMUYECKUX PEaKIuii;

coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OIIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;
BBIYUCIIATH KOJIMYECTBO, 00bEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB
WM MIPOJYKTOB PEaKIUy;

XapakTepu3oBaTh (PU3NUYECKHe U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U
BOJI0pPOJIA;

H0JIy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIECTBA: KUCIOPO/, BOJOPOI;
pacKpbIBaTh CMBICI 3aKOHa ABOraapo;

PacKpbIBaTh CMBICI OHATUN «TEIII0BOM 3P PEKT peaknmn», «MOJISPHBIA 00BEMY;
XapakTepu3oBaTh (HU3NUYECKHE U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PACTBOPY;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONIPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAVMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELLECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKIE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAHMI, COJICH;

ONPEACIIATh IPUHAUIEKHOCTD BEIECTB K ONPEAEICHHOMY KJIACcCy COCIUHECHU;
COCTaBJIATH (POPMYIIBI HEOPIAHUYECKUX COSAMHEHUN N3YUYEHHBIX KIIACCOB,;

MPOBOAMTD OMBITHI, MOITBEPKIAIONINE XUMUYECKIE CBOMCTBA U3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U IIEJI0Yel M0 U3BMEHEHHUIO OKPACKHU
MHAMKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY KJIacCaMHU HEOPTraHUUECKUX COCIUHEHMIA;
packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menaeneesa;

00BACHATH (PU3UYECKUIN CMBICI aTOMHOTO (TIOPSAAKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTA,
HOMEpPOB I'PYIIIBI U IepHoAa B nepuoandeckoi cucreme .M. Menzaeneesa;



OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B TIpeesax
MaJIbIX IIEPUOJOB U IVIABHBIX MTOATPYIII;

XapaKTepU30BaTh XUMUYECKUE 3JIEMEHTHI (OT BOJIOPOAA IO KaJIbLKsl) HA OCHOBE UX MOJIOKEHMS B
nepuoudeckoit cucreme JI.1. MenneneeBa 1 0COOEHHOCTEN CTPOESHUS UX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB NIEpBbIX 20 371€MEHTOB nieproanyeckoil cucremsl .M.
MeHnpeneena;

PacCKpBIBAaTh CMBICH MOHATHM: «XUMUYECKAs CBA3bY, «AJIEKTPOOTPULIATEIILHOCTDY;
XapaKkTepu30BaTh 3aBUCUMOCTh (PM3UUECKUX CBOICTB BEIIECTB OT THUIIA KPUCTAIIIMUECKON
pEeLIEeTKY;

ONPEACIIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCINHEHUX;

n300paXkaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU BHIAMH XMMHYECKHX
CBSI3CH;

PAaCKpBIBAaTh CMBICI IIOHATHHN «MOH», «KATUOH», KAHUOH», «AJIEKTPOJIUTBI», «HEIIEKTPOIUTHIY,
«QIEKTPOIUTHYECKAs JUCCOLUALUA», KOKUCIUTEIIb), «CTEIIEHb OKUCICHUS «BOCCTAHOBUTEIDY,
«OKHCIICHUEY, «BOCCTAHOBIICHHUEY;

OIPECIIATh CTENEHb OKUCIICHMSI aTOMa 2JIEMEHTA B COCIMHEHUU;

PAacCKpBIBaTh CMBICI TEOPUU NIEKTPOIUTUIECKON TUCCOLNALINN;

COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUUECKON NUCCOLMALIMM KUCIIOT, LIEJI0UEH, COJIEH;

OOBSACHATH CYHIHOCTh IPOLECCA AIEKTPOIUTUYECKOMN TUCCOLMALINN U PEAKIIMA HOHHOTO OOMEHa;
COCTaBJIATH TOJHBIE U COKpAIllEHHbIC HOHHBIE YPaBHEHUS peaku 0OMeHa;

OTIpeAEATh BO3MOXKHOCTh MPOTEKaHMsI peakliii HOHHOTO OOMEHa;

IIPOBOAMTD PEAKLIUH, TIOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILIECTB;
ONPENEATh OKUCIUTEIb U BOCCTAHOBUTEIID;

COCTABJISATh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOH pEaKIii;

KJIaccu(UIUpPOBaTh XMMUYECKHE PEAKLIUU 110 Pa3IMYHbIM MPU3HAKaM;

XapaKTepU30BaTh B3aUMOCBA3b MEXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJLIOB;
IPOBOJUTH OMBITHI IO MOJTYYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOIMCTB
ra3o00pa3HbIX BEIECTB: YIIEKUCIIOro ra3a, aMMHUaKa;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIEeCTBA: YIJIEKUCIIBINA I'a3 1 aMMHAK;
XapaKTepU30BaTh B3aUMOCBA3b MEXIY COCTABOM, CTPOEHUEM M CBOMCTBAMM METAJIJIOB; HA3bIBATh
OpraHMYecKUe BEIeCTBa Mo UX (popMysie: MeTaH, 3TaH, STUJIEH, METaHOJI, TaHOJI,

[JIMLEPHH, YKCYCHAs! KMCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBASI KUCII0TA, OJICMHOBASI
KHCJIOTA, TTII0K034;

OLICHUBATH BIIMSIHUE XUMHAUYECKOIO 3arpsA3HEHUS OKPYIKAIOIIEH Cpeibl HA OPTaHU3M YEJIOBEKa;
IpaMOTHO 00palaThes ¢ BEIECTBAMU B IIOBCEIHEBHOM KU3HUOMPEIEIATh BO3MOXKHOCTh
IIPOTEKAHUs PEaKIIM HEKOTOPBIX IPEICTABUTENICH OPraHUYECKHUX

BEILECTB C KMCIOPOJIOM, BOLOPOAOM, METAJITIAMU, OCHOBAHUSAMU, I'AJIOTCHAMM.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

BBIZIBUT'AaTh U MPOBEPATH SKCIICPUMCHTAJIbHO TUIIOTE3bI O XUMHUYCCKHUX CBOMCTBax BCIIICCTB HaA
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIIUH, O XapaKTepe
Y TIPOJIYKTaX Pa3IMYHBIX XUMUUYECKUX PEAKIIHA,

XapaKTepU30BaTh BEILECTBA I10 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBATH IPUYUHHO-
CJICACTBCHHBIC CBA3U MEXKAY NaHHBIMU XapaKTCPUCTUKAMU BEIICCTBA,

COCTABJISITh MOJIEKYJISIPHBIE U MOJTHBIE HOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUAM;

IMMPOTrHO3UPOBATH CHOCO6HOCTL BCIICCTBA NPOABJIATL OKUCIHUTCIIBHBIC NI BOCCTAHOBUTCIIBHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS IIEMEHTOB, BXOJIAIINX B €r0 COCTAB;

COCTaBJISITh YPABHEHMS PEAKIIUI, COOTBETCTBYIOIIMUX MOCIIEIOBATEILHOCTH MPEBPALICHUIN
HCOPTaHNYCCKUX BEIICCTB pPa3JIMIHBIX KJIaCCOB;

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIIBHO TMIIOTE3bI O Pe3yJbTaTax BO3EHCTBUS Pa3IMUHbIX



(akTOpPOB Ha U3MEHEHUE CKOPOCTH XMMUYECKON peaKIni;

[10Jucnonb30BaTh MPUOOPETEHHBIE 3HAHUS [T HKOJOTHYECKU TPAMOTHOT'O MIOBEICHUS B
OKpYKaroIleH cpese;

UCIOJIb30BaTh MPUOOPETEHHBIE KII0YEBbIE KOMIETEHIIUH MIPH BBIMOJIHEHUH ITPOEKTOB U y4eOHO-
HCCIIEIOBATEIBCKUX 3aJ1ay 110 H3yYESHUIO CBOMCTB, CIIOCOOOB MOIYYEHHUS M PaclioO3HaABaHUS
BEILIECTB;

00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;
KPUTUYECKH OTHOCUTBCS K IICEBJIOHAYYHON MH(POPMaLIMH, HeA0OPOCOBECTHOM peKiiaMe B
CpeACTBax MaccoBOi MH(OpMAaINH;

0CO3HaBaTh 3HAYEHHUE TEOPETHUECKUX 3HAHUH 110 XMMUU AJIS IPAKTHUECKON AeATeIbHOCTH
4eJI0BEKa;

CO3/1aBaTh MOJIEJM U CXEMBI JJIs pellieHus y4eOHbIX U MO3HABATENbHBIX 3a/1a4;

IIOHUMAaTh HCO6XOI[I/IMOCTI) CO6J'IIOI[CHI/I$I HpemmcaHHﬁ, npeajaracMbiX B MHCTPYKIUAX 1O
UCIIO0JIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMHUU U JP.

Conep:xanue yueOHOro npeamera « XumMmus»
8 kmacec.

Pa3nes 1. OcHOBHBIC MOHATHS XMMHH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX
NnpeACcTaBJIeHU)
IIpenmer xumuu. XrMHs KaK 4acTb €CTECTBO3HAHUs. BemecTsa u ux corcrsa. Yucrtole
BellecTBa U cMecu. MeTo/1bl MO3HAHUS B XMMHH: HaOII0IeHHE, SKcepuMeHT. [Ipuemsl
6e3omacHo paboThl ¢ 000pyoBaHHEM U BelecTBaMu. CTpoeHuUE MIaMeH!.
Yucteie BemecTBa u cMecu. CriocoObl OUYMCTKH BEIIECTB: OTCTauBaHUE, GUIbTPOBAHHUE,
BbIIIAPUBAHUE, KPUCTAJUIM3ALMS, JUCTIILIALNS. PU3NUECKUEe U XUMUYECKUE SIBJICHUS.
Xumudeckue peakiuu. [Ipu3Haku XUMHUUECKUX PEaKIMil U YCIOBHS BOZHUKHOBEHUS U TCUCHHS
XUMUYECKHUX PEaKLIHi.
ATOMBI, MOJIEKYJIBI U HOHBI. BeriecTBa MOJNIEKYISIPHOIO U HEMOJIEKYISPHOTO CTPOEHHUSI.
Kpucrannumueckue u amop¢Hsbie BemecTBa. Kpucraainyeckue penieTku: HOHHas, aTOMHast U
MosekyJsipHas. [IpocTeie U cilokHBIE BeleCTBAa. XUMUYECKHUI AJIeMEHT. MeTallibl 1
HEMETaJUIbL.
AtomHas equHuIa Maccbl. OTHOCUTENbHAS aTOMHAs Macca. SI3bIK XUMUU. 3HAKH XUMHUECKHUX
AIIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. XuMuueckue popmynbl. OTHOCUTENbHAS
MOJIEKYJIsipHast Mmacca. KauecTBEeHHBIN U KOJMYECTBEHHBIM COCTaB BEUIECTBA. Beruucienus no
xumudeckuM popmynam. MaccoBast 10Jsi XUMHUECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE.
BanenTHOCTh XMMHUECKUX 37IeMEHTOB. Onpe/ielieHne BaJJIeHTHOCTH 3JIEMEHTOB 0 popMyaam
OuHapHBIX coequHeHu. CoCTaBIeHUe XUMUUECKUX POpMYT OMHAPHBIX COSAMHEHUN IO
BAJICHTHOCTH.
ATOMHO — MOJIEKYJISIPHOE yU€HHE. 3aKOH COXpaHEHUs1 Macchl BenlecTB. JKU3Hb U AESITEIbHOCTD
M.B. JlomoHOCOBa. XUMHUYECKHE YpPABHEHUS. TUIIBI XUMUYECKUX PEAKIIHMN.
Kucnopoa. Haxoxaenue B npupose. [losyuenne kuciaopoaa B 1abopaTopuu 1
MPOMBIIUIEHHOCTH. PU3HYECKHE U XUMUYECKUE CBOMCTBA Kuciopoaa. ['openne. OKCUbl.
[Ipumenenue kucinopona. Kpyrosopor kuciaopona B npupose. O30H, ajlIoTpONHs KUCIOPOAA.
Bozayx u ero coctas. 3ammura aTMoc(hepHOTo BO3/1yXa OT 3arpsi3HEHUH.
Bonopoa. Haxoxaenue B npupose. [Tonyuenue Bogopoaa B 1ab0paTopul U MPOMBIIIIICHHOCTH.
®dusnyeckue 1 XUMHYECKUE CBOMCTBA BoAOpoaa. Bogopoa — BocctanoBuTenb. Mepsl
6e3omacHOCTH Ipu pabote ¢ BogopoaoM. [Ipumenenne Bogoposa.
Bona. Metoze! onpeenenns coctaBa BOJbl — aHaIU3 U cHHTe3. Du3nyeckne cBOKWCTBA BOJIBI.
Bopa B mpupoze u criocoObl ee 04MCTKH. Adpariyst BOAbl. XUMHUUECKHUE CBOHCTBA BOJIBI.
IIpumenenne Boael. Bona — pactBoputens. PacTBopuMocTh BemecTs B Boje. MaccoBast 101
PacTBOPEHHOIO BEILIECTBA.



KonuyectBennble oTHomeHus: B xumuu. Konnuectso BemectBa. Monb. MonsipHas macca. 3akoH
ABorajipo. MossipHblit 00beM razoB. OTHOCUTENbHAS TNIOTHOCTh T'a30B. OObEMHbBIE OTHOLICHUS
ra3oB MPU XUMUYECKUX PEAKIIHIX.

Baxxueiimme kiaccsl HEOPraHMYeCKux coeAuHeHud. OKCUIBI: COCTaB, KIACCHU(UKALIUS.
OcHoBHbIE U KUCTOTHBIE OKCUIbI. HOMeHkmatypa okcuaoB. @u3ndeckue u XUMHUYECKUE
CBOIICTBa, MOJIy4eHUE U MpUMeHeHue okcuoB. ['uapokcuanl. Knaccuduxanus ruijpokcuaoB.
OcnoBanust. Cocras. lllenoun u HepacTBopuMble ocHoBaHUs. HomenknaTypa. @uznueckue u
XMMHYECKHE CBOMCTBAa OCHOBaHMM. Peakuusa neiirpanuzauuu. [loayuenue nu npumeHeHue
ocHoBaHui. AMpoTepHbie okcuabl u ruapokcuabl. Kucnorer. Cocras. Kiaccuduxanms.
Homenkiatypa. @u3zndeckue 1 XMMUYECKHE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN sl METAIIOB.
Comu. Cocras. Knaccuduxanus. Homenknarypa. @usndeckue cBoiicTsa comneil. PactBopumocThb
coneilt B Bojie. XUMHUECKUe CBOicTBa coseid. CriocoOsl monyuenus coneil. [[pumenenue conei.
['eneTndeckast CBA3b MEXIy OCHOBHBIMH KJIaCCAaMU HEOPTaHUYECKUX COCTUHCHHIA.
JemouncTpanuu. O3HaKoMIIEHUE ¢ 00pa3liaMy IPOCTHIX U CIOKHBIX BeriecTB. CrocoOsl
OYMCTKH BEUIECTB: KPUCTAJUTH3ALIUS, TUCTUIUIALMS, XpoMaTtorpadusi. OnbIThl, OJTBEPKIAIONINE
3aKOH COXPaHEHUsI MacChl BEIIECTB.

[Tonryuenue u cobupanue Kuciaopoaa METOAOM BbITECHEHUS BO3lyXa U BoJbl. Onpenenenue
cocraBa Bo3ayxa. Komiekiust HeTH, KAMEHHOTO YIJI U IPOAYKTOB UX MEePEPabOTKH.
[Tonryuenue Boopoaa B anmnapare Kuma, npoBepka Bo10poa Ha YUCTOTY, TOPEHKE BOOPOA,
coOupaHue BOAOPOa METOJOM BBHITECHEHUS BO3/lyXa U BOJbl. AHAnuU3 BoJbl. CHHTE3 BOJIBL.
3HaKOMCTBO C 00pa3liaMH OKCHJIOB, KHCJIOT, OCHOBaHUM U coneil. Helrpanuzanus menoun
KHCJIOTOM B IPUCYTCTBUU UHJIUKATOPA.

JlabopaTopHble onbIThbl. PaccMoTpeHne BEmIeCTB ¢ pa3InyHbIMU (PU3HYECKUMU CBOHCTBAMH.
Pasznenenne cmecu ¢ nomoisto MarauTa. [Ipumeps pu3ndeckx U XUMUYECKUX SBICHUH.
Peaxkiuu, nrocTpupyromme OCHOBHbIC TPU3HAKK XapaKTePHBIX peakiuu. Pa3noxenue
ocHoBHOTO KapOonara meau (II). Peakius 3amenieHuss Mein Kene30M.

O3znakomieHue ¢ oOpa3uamu okcuioB. Bzanmopeiicteue Bogopoaa ¢ okcugom meau (II).
OnbIThL, MTOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBaHUH.

IIpakTuyeckue paéoTsl

[TpaBuna TeXHUKH 0€30MACHOCTH MPHU padoTe B XUMHUECKOM KabuHeTe. O3HaKOMJICHHE C
71a00paTOPHBIM 000PYIOBAaHUEM.

OuucTka 3arps3HCHHON MOBAPEHHON COJIH.

[Tonydyenue u cBOMCTBA KUCIOPOA.

[Tosryuenue BOIOpOAa U U3YUYEHUE ETO CBOWCTB.

[TpuroTtoBieHne pacTBOPOB COJIEH € ONpeAENICHHON MacCOBOM J0JI€i paCTBOPEHHOTO BEILIECTBA.
Pelenune skcriepuMeHTANbHBIX 3a4a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUN Y.

PacueTHble 3agaun:

Brrunciienre OTHOCUTEHHOM MOJIEKYIISIPHOW MacChl BelecTBa Mo ¢popmyse. Berancnenue
MAacCCOBOH JOJH JIEMEHTa B XUMHYECKOM COSIMHEHHH. Y CTAaHOBIIEHUE MpocTeiIei popmybl
BEIIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenne MaccoBoi J10JId paCTBOPEHHOTO BEIIECTBA B pacTBope. BoluncieHue macchl
pPacTBOPCHHOI'O BEUIECTBA U BOABI JJIsi IPUTOTOBJIEHHS paCTBOpA OIpeIeICHHONW KOHIICHTPAIUH.
OOBEMHBIE OTHOIIIEHUS Ta30B MPH XUMHUYECKHUX PEAKIIHSIX.

Brrumncienns mo XuMUYECKUM YpaBHEHUSM MacChl, 00bEMa U KOJTUYECTBA BEIIECTBA OJTHOTO U3
MPOJYKTOB PEAKIIUH 110 MAacCe UCXOTHOTO BEIIECTBA, 00bEMY HIIM KOJTHYECTBY BEIIECTBA,
COJIeprKallero

ONPEIETCHHYIO 1010 IPUMECEH.

Pasznea 2. [lepuoagnueckuii 3aK0H U NePUOANYECKAs] CHCTeMAa XMMUYeCKUX jemenToB ..
Menpgesieesa. CTpoeHue aToma.

[TepBble MOMBITKH KIacCHU(PUKAIMN XUMHUECKUX J1eMeHTOB. [[oHATHE O IpyIIax CXOIHBIX
sneMeHTOB. EcTecTBeHHBIE ceMEeNCTBa 1IETOUYHBIX METAIIOB U TaJIOTeHOB. biiaropoaHbie ra3bl.



Ilepunonnueckuii 3akoH [[.11.Menzeneesa. [lepuoanueckas cucteMa Kak €CTECTBEHHO — HAY4HOE
KJIacCU(pUKalMs XUMUUECKUX 3JIeMeHTOB. Tabnnunas opma mpencraBieHus Kiaccupukanmn
XUMHUUYECKHX 31eMeHTOB. CTpykTypa Tabnuubl «llepruoauueckas cucreMa XUMUYECKUX
anementoB J[.. MenneneeBa» (kopotkas ¢popma): A- u b- rpymnsl, nepuosl. @uznyeckuit
CMBICJI MOPSIAKOBOIO JIEMEHTA, HOMEpa I1epHo/ia, HOMEpA IPYMIb (17151 3JIEMEHTOB A-Ipym).
CrtpoeHue aToMa: apo U 3JeKTpoHHask o0osiouka. CocTaB aTOMHBIX SiZiep: MPOTOHBI U
HelTpoHsbl. M30TOMBI. 3apsa aTOMHOTO siipa, MacCoOBOE YHMCII0, OTHOCUTENIbHAs aTOMHAsl Macca.
CoBpemenHast QOpMyYIHPOBKA MOHATHS «XUMUYECKUNA AIEMEHT.

DnekTpoHHas 000JI04Ka aToMa: MOHATUE 00 SHEPIeTUYECKOM YPOBHE (3JIEKTPOHHOM CJIOE), €TO
€MKOCTHU. 3all0JIHEHUE 3JIEKTPOHHBIX CIIOEB Y ATOMOB 3JIEMEHTOB IIEPBOr0 — TPETHETO EPUOIOB.
CoBpemenHas (HopMyIHPOBKA MEPHOAMYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie qoctmxenus .M. MenaeneeBa: ucnpanieHue
OTHOCHTEJIBHBIX aTOMHBIX MAcC, IPEACKAa3aHUE CYIIECTBOBAHNS HEOTKPBITBIX JJIEMEHTOB,
MEPECTAaHOBKU XUMUYECKHUX JIEMEHTOB B IIEPUOANYECKOI cucTeme. JKU3Hb U JeATEeIbHOCTh
J.N. Menneneena.

JdeMoHcTpanum:

Pu3nyecKue CBOKMCTBA HIEJIOYHBIX METAJIIOB. B3anmoneiicTBre OKCUI0OB HATPHsl, MarHus,
docdopa, cepsl ¢ BOJIOM, UCCIIeIOBaHIE CBOMCTB MOTYyYEHHBIX MPOAYKTOB. B3anmonelicteue
HaTpHs U Kajnus ¢ BoAor. PU3HUecKue CBOMCTBA TAJIOTCHOB. B3auMoaeicTBre alltOMUHHUS C
XJIOpOM, OpPOMOM U HOZOM.

CrpoeHnne BemecTBa.

DJIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUbl XUMUYECKOM CBA3U:
KOBAJICHTHAs1 HETIOJISIpHAsl, KOBAJICHTHAs NOJIAPHAs, MOHHAsA. BaJleHTHOCTB 3JIEMEHTOB B CBETE
NIEKTpOHHOM Teopuu. Crenenb okucienus. [IpaBuia onpeneneHus creneHel OKUCIEeHUs
AJIEMEHTOB.

JdeMoHcTpanum:

Comnocrapnenne (HU3NKO-XUMHUYECKUX CBOMCTB COCAMHEHUI ¢ KOBAJICHTHBIMHA U HOHHBIMHU
CBSA3SMH.

9 ki1acca

Paznen 1. MHoroo6pa3ue XuMHUECKUX peakui

Knaccudukanus XuMHUUECKUX peakluii: peakui COeAUHEHNS, Pa3I0KEeHHs, 3aMeLLeHus,
oOMeHa. OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE peaklnu. OKUCIUTENb, BOCCTAHOBUTEb,
MIPOLIECCHI OKUCIIEHUS U BOCCTaHOBJIEHUs. COCTaBlIeHUE ypaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi ¢ TOMOIILIO0 METO/1a 3JIEKTPOHHOT 0 OanaHca.

TemoBbie 3¢ (HEKTHl XUMUYECKUX peakuil. DK30TEpPMUUYECKUE U SHIOTEPMUUECKHE PEaKIUU.
TepMoxuMmuuecknue ypaBHEeHUs. PacueThl M0 TEPMOXUMUYECKUM YPABHEHUSIM.

CKopOoCTh XMMHUECKUX peaklnil. PakTOphl, BAUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUil.
IlepBoHayabHOE IIPEACTABICHUE O KaTaJIU3E.

O6parumbie peakuun. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XVMHYECKUE PEAKIIUK B BOJAHBIX pacTBOpax. DJIEKTPOIUTHI U HEANEKTPOIUThI. oHbl. KaTnoHbI
Y aHUOHBIL. [ mapaTHas TeopHst pacTBOPOB. DNEKTPOIUTHYECKAS TUCCOLUALINS KUCIIOT,
OcHOBaHUH U cosiell. Crabble U CHIIbHBIE 3JEKTPOIUTHI. CTeneHb TUCCOIUALINY.

Peakiiun nonHoro oOMeHa. Y CJIOBHsI TEUCHUSI pEeaKIIuii HOHHOTO OOMEHa 710 KOHIIa. XUMHUYECKUE
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUN B CBETE MPEACTaBICHUN 00
3JIEKTPOJINTUYECKON JUCCOLMAIIUN U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHSX.

ITonsaTHE O THAPONHU3E CONEN.

JdemoHcTpaumuu:

IIpuMepsl 9K30- U SHAOTEPMUYECKHUX peakluid. B3anMoaeincTBrue HUHKa C COJISTHON U YKCYCHOU
KUCIOTOU. B3anMoaeicTBrE rpaHyIMPOBAHHOTO IIMHKA U IMHKOBOM TBLIU C COJITHOM KHCIIOTOM.
BsaumoneiictBue oxcuna meau (II) ¢ cepHoit kMCI0TON pa3HOIl KOHIIEHTPALIMU MPU Pa3HBIX
TEMIIepaTypax.



['openue yris B KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTE. ['OpeHune ceprl B paciiaBiIeHHOM
CEJUTpE.

HcnpiTaHue pacTBOPOB BELIECTB HA AJIEKTPUUYECKYIO IPOBOUMOCTD. JIBH)KEHNE HOHOB B
3JIEKTPUYECKOM TIOJIE.

IIpakTuyeckne padoThbl:

N3yuenue BIUsHUS YCIOBUI NPOBEICHUS XUMUYECKON PEAKLIUU HA €€ CKOPOCTb.

Pemienne skcnepuMeHTANIBHBIX 3a1a4 110 TeMe «CBOWCTBA KUCIIOT, COJIEH U OCHOBAaHUM KaK
3JIEKTPOJIUTOB)

JlabopaTopHble onbIThI: Peakiinn 0OMeHa MeX/1y pacCTBOpPaMU 3JIEKTPOJIUTOB

Pacyernble 3a1a4n: Beluncienus 1o TepMOXUMUYECKUM YPABHEHUSAM PEAKLIUMN.

Pa3nen 2. MHoroo6pasue BeuiecTn

Hewmeramnsl. ["anorensl. [lonoxenne B nepuoinuecKoi CUCTEME XUMUYECKUX JJIEMEHTOB,
crpoeHue ux aromoB. Haxoxzaenue B npupoze. GPusndecknue 1 XUMUYECKUE CBOMCTBA
ranoreHoB. CpaBHUTEIbHAS XapaKTEPUCTUKA rajoreHoB. [lonyueHne u npuMeHeHne rajloreHoB.
Xiop. @uzndecKkre 1 XUMUYECKHE CBOMCTBA XJiopa. [IpuMenenue xiaopa. XimopoBoaopoa.
®dusnuecKue CBOMCTBA.

[Tonryuenue. ConsiHas kuciaora U e¢ conu. KauecTBeHHas peakiusi Ha XJIOPHI-UOHBI.
Pacno3znaBanue Xja0pua0B, OpOMHIOB, HOJUIOB.

Kucnopon u cepa. [lonoxenue B nepruoIu4eCKO CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE
ux atoMoB. Cepa. Amuorponus cepbl. Dusnueckue u xumudeckue cBorcTea. Haxoxienue B
npupoze. [Ipumenenue ceprl. CepoBogopo. CepoBogopoiHas KUCIOTa U €€ COJIH.
KauectBennas peakuus Ha cynbpua-uonsl. Oxcug ceppi(IV). @usndyeckue u XUuMHYECKHE
cpoiictBa. [Ipumenenne. CepHucras kuciota 1 e¢ conu. KauectBeHHas peakiius Ha Cyab(UT-
nonsl. Okcua ceprl(VI). Cepnas kucnora. XuMudyeckrue CBOMCTBa pa30aBIeHHON U
KOHIICHTPUPOBAHHOW CepHON KUCIOTHI. KauecTBeHHas peakius Ha CylIb(PaTHOHBI. XUMHUECKUE
peaxkuuy, JieXalue B OCHOBE MOJIYUYEHHsI CEpHOU KUCIIOTHI B IPOMBIIUIEHHOCTH. [IpumeHenne
CEpPHOM KHUCJIOTBHI.

Azot u pochop. ITonoxenne B nepuoandecKoit cucTeEMe XMMUYECKHX 3JIEMEHTOB, CTPOCHUE HX
aToMOB. A30T, (hu3HuecKre U XUMUYECKHE CBOMCTBA, IOJydyeHue 1 npumeHenue. Kpyrosopor
azora B npupojie. AMMuak. Gusnyeckrue 1 XMUMUYECKHE CBOWCTBA aMMHAaKa, MOTyYEHUE,
npuMmenenre. Conn aMMOHHUS. A30THas KUCJIOTa U €€ cBoiicTBa. OKHCIUTENbHBIE CBOWCTBA
a30THOMU kucnoThl. [lonydeHre a30THON KUCTIOTHI B Tabopatopun. XUMUYECKHE PEaKiny,
JIeXKalre B OCHOBE MOJIYYEHHS a30THOW KUCJIOThI B IPOMBIIIIEHHOCTH. [[pMeHeHune a30THoM
KucnoThl. CoM a30THOM KUCIIOTHI U MX pUMeHeHue. A30THbIe ynoOpenus. docdop.
Annorponus pochopa. Puzndeckue u xumuaeckue corctsa pochopa. Oxeun hochopa(V).
®docdopnas kucnora 1 e¢ conu. DocdopHbie y1oOpeHus.

Yraepon u kpeMuuil. [loyoxeHnne B nepuognYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB,
CTPOEHHME UX aTOMOB. YTuiepol. AioTponus yriaepoaa. Pu3ndeckue 1 XuMHUYECKHE CBOMCTBA
yraepona. AjacopOius. YTrapHbIi ra3, CBOMCTBA U (PU3MOJIOTHUECKOE EHCTBUE Ha OPTaHU3M.
VYrnekucnslii ra3. YrojibHas KUCJIOTa U €€ COJIU.

KauectBennast peakuus Ha KapOoHaT-HOHBL. KpyroBoport yriepoia B mpupoie.

Opranndeckue COeTMHEHNS yIiepoa.

Kpemunii. Oxcupn kpemuusa(IV). Kpemuauesas kuciora u e€ conu. Crekiio. Llemenr.

Meramuibl. [1onoxeHne METAIIIOB B IEPUOIUYECKON CUCTEME XUMUUYECKUX IEMEHTOB, CTPOEHUE
MX aToMOB. Metaiuinueckas cBsizb. @U3HMUYECKHE CBOMCTBA METAJUIOB. Psi/T aKTHBHOCTH METAJIIIOB
(9TEKTPOXUMHUYECKUNA PS/T HAMTPSDKEHUH METAIoB). XMMHUECKHE CBOICTBa MeTasuioB. OOmue
crocoObl oyyeHus: MeTajuioB. CIijiaBbl METAIJIOB.

[Ilenounbie MeTaibl. 11o0kKEHNE MIENOYHBIX METAIJIOB B IEPUOIUUYECKON CUCTEME, CTPOCHHUE
nx aroMoB. Haxoxnenue B mpupojie. PU3nyeckue 1 XUMHYECKHUE CBOMCTBA IIETOYHBIX
MeTasuioB. [IpuMeHeHne Men0YHbIX METAJIJIOB U UX COEAMHEHUH.



[Ilenouno3emenbHble MeTalbl. [ookeHne MeT0YH03EMENbHBIX METAJUIOB B IEPUOANUECKON
cucreMe, CTpoeHue ux atomoB. Haxoxnenue B npuposae. Marauii 1 Kajaplui, UX BaKHEUIINE
coeauHeHus. JKECTKOCTh BOJIBI M CITIOCOOBI €¢ yCTpaHEHHS.

Amomunuii. [lonoxxeHne anmoMUHUS B IEPUOIUUECKON CUCTEME, CTPOCHUE €ro aToMa.
Haxoxnenne B npupojae. Pu3nueckue U XMMHUYECKHUE CBOMCTBA alltoMUHMS. [IpuMenenune
amoMUHUS. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTFOMUHUSL.

Keneso. [Tonoxenue xene3a B IEPUOJUIECKON CUCTEME, CTpOEHUE ero aroma. Haxoxaenue B
npupoje. duznueckue U XMuMUYECKHUE CBOMCTBA KeJe3a. BaxxHellne coeguHeHus xenesa:
okcubl, ruapokcuabl u conu xenesa(ll) u sxeneza(lll). KauecrBennsie peakiiuu Ha nonbl Fe2+ u
Fe3+.

JdemMoHcTpaumuu:

®dusnueckue cBoicTBa rajioreHos. [lonyuenue xJ10poBogOpoaa U paCTBOPEHUE €TI0 B BOJIE.
AnnorpornHbie Moaudukanuu cepsl. OOpasibl MPUPOIHBIX CYIb(UAOB U CYIb(HATOB.
[Tomyuenue amMmmuaka u €ro pacTBopeHue B Boje. O3HaKOMIIEHHE C 00pa3liaMu MPUPOJIHBIX
HUTPATOB, GochaToB Moenu KpUCTAIUTMYECKUX PEHIETOK anMasa U rpaguTa. 3HaKOMCTBO C
oOpa3iamMu IpUpOHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO ¢ 00pa3liaMy BaKHEHIIINX
COEIMHEHUI HATPHs, KaJlns, IPUPOIHBIX COETUHEHHUH KalbLMs, PYAAMHU JKele3a, COeINHEHUIMU
aTIOMUHMS. B3anmoencTBre MEI0YHbIX, HIEI0YHO3EMETbHBIX METAJUIOB U aJIFOMUHUS C BOJIOM.
Cixkuranue xene3a B KHCIOPOJIe U XJIOpeE.

IIpakT4eckue padboTsbI:

[TosryueHue coasTHONM KMCIOTHI U U3yYEHHE €€ CBOMCTB.

Pelenune sxkcniepuMeHTanbHbIX 3a1a4 110 Teme «Kucnopon u cepa»

[TonyueHue amMmmuaka u U3y4yeHHE €ro CBOMCTB.

[Tonydyenue okcuna yriepoaa (IV) u usydenue ero cBoiict. Pacno3sHaBanue kapOoOHaTOB.
Pemenue skciepuMeHTaNbHBIX 3a71a4 110 TeMe «MeTaibl U UX COEAUHEHUS».
JlaGopaTopHble ONBITHI:

BolTecHeHue rajioreHaMu Jpyr Apyra u3 pacTBOPOB UX COCTUHEHUH.

KavecTBennsle peakiuu cyabGua-, cyibHuT- U cyiabdar- HOHOB B pPacTBOpE.

O3zHakoMiieHHEe ¢ 00pa3liaMu Cepbl U €€ MPUPOIHBIMU COEITMHEHUSIMHU.

B3aumoneiicTBre coseld aMMOHUS CO LIETOYAMM.

KauecTBeHHbIE peakiii Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakliys Ha YIJIEKUCIIbIN ras.

N3yuenue oOpa3ioB MeTauioB. B3anMoeiicTBre METalioB C pacCTBOPaMU COJIEH.
O3HakoMJIEHHE CO CBOMCTBAMH U MPEBpALLICHUSIMUA KapOOHATOB U THPOKApOOHATOB.
[TosryueHnue rupoKcHia aTFOMUHUS U B3aUMOJEHCTBHE €ro C KUCIOTaMH U IEI0YaMH.
KauectBennsie

peakiuu Ha nonbl Fe2+ u Fe3+

PacueTHble 3agaun:

Bbruncnenus mo XuMHUYECKUM ypaBHEHUSIM Macchl, 00bEMa UM KOJMYECTBA BELIECTBA OJHOIO
U3 IPOYKTOB PEaKIIUU 110 MAacCe UCXOHOTO BEIIECTBa, 00bEMY MITH KOJIMUYECTBY BEIECTBA,
COJIEpIKalIero OMpeeICHHYIO OO TPUMECEH.

Pazpnen 3. Kpatkuit 0630p BaKHEHIINX OPraHNYECKUX BEIECTB

[Ipenmer oprannueckoit xumuu. Heoprannueckue u opraHM4ecKue COeIMHEHUA. Y TIepo1 —
OCHOBa *H13HHU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMA YIJIEpPO/ia B OPraHUYECKUX
COETUHEHUSX.

VYraeBogopossl. [IpenenbHble (HACHILIEHHBIE) YTIEBOAOPOIbI.

Mertan, 3TaH, poraH — NPOCTEHUIINE NPEACTABUTEIH MPEAETbHBIX YTIEBOI0POI0B.
CrpykTypHBIE (OPMYIIBI YTIEBOJOPOIOB. | OMONOTHYECKHIA PsIT IPEAETbHBIX

yriaeBo1opoaoB. 'omonoru. dusndeckre 1 XMMHUYECKHUE CBOMCTBA MPeIEeIbHBIX YIIIEBOAOPOIO0B.
Peakuuu ropenus u 3amemienus. Haxoxaenue B IpupoJie IpeaesibHbIX YIIEBOIOPOI0B.
IIpumeHeHne MeTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbl. DTUIEHOBBIN



P HENIPENEIbHBIX YIIIEBOAOPOAOB. OTHiIeH. Du3nueckne 1 XMMUUYECKHUE CBOMCTBA ATUIICHA.

PeaKI_[I/IH MMPpHUCOCIUHCHUA. KadgecTBeHHEbIC

peakiuu Ha 3TuiieH. Peakius nonmumepusanuu. [lonustunien. [Ipumenenue stusieHa.
ALIETUJICHOBBIH pPsi/i HETIPEAENIbHBIX YIIIEBOIOPOA0B. AnieTuieH. CBONCTBA alleTUIICHA.

IIpumeneHue aneruneHa.

[TpousBoaHbIe yriieBoopoaoB. KpaTkuii 0630p OpraHuYecKUX COSAMHEHHUI: OTHOATOMHBIC
CIIUPTHI (METaHOJI, TAHOJI), MHOTOATOMHBIE CITUPTHI (STUICHTIIUKOJIb,
TJIMLIEPHUH ), KapOOHOBBIE KUCIOTHI (MypaBbUHAS, YKCYCHAs ), CIIOKHBIE A(UPBL, )KUPBI, YTIEBOIBI
(rroK03a, caxaposa, Kpaxmall, [eJUTI0JI03a), aMUHOKHCIIOTHI, OeJIKi. Poith OEIKOB B OpraHu3Me.
[ToHsiTHE O BRICOKOMOJIEKYJISIPHBIX BemecTBaX. CTpyKTypa MOJUMEPOB: MOHOMED, TTOJIUMED,

CTPYKTYPHOE 3BEHO, CTEIIEHb IToJIMMepu3anuu. Ilonuatunen, nmoaunponuies,

MOJIMBUHUIIXIJIOPU.
JdemoHcTpaumMu:

Mozenu MOeKyJl OpraHu4ecKUX COeIMHEHUN. ['opeHne yriieBo1opo1oB U 0OHapyKeHHe
IPOAYKTOB uX ropenus. Kauecrsennas peaxkuus Ha atuieH. [lonyuenue stunena. PactBopenue
STHJIOBOTO clIUpTa B BoJie. PacTBopeHue raunepuna B Boje. [lomyueHue u cBoHCTBa yKCyCHOM
KUCI0ThI. MccnenoBaHue CBOMCTB KUPOB: PACTBOPUMOCTD B BOJIE M OPTaHUYECKUX
pactBopuTeinsix. KauecTBeHHBIE peakiuy Ha TII0K03Yy U Kpaxmail. O3HakoMIIeHHe ¢ 00pa3liaMu
U3JeNUI U3 MOJIUATUIICHA, TOJIMIPONUIICHA, TOJUBUHUIXIOPUIA.
[TpakTyeckue paboThl CIPYNIUPOBAHbI B OJIOKH — XUMHUYECKUE IPAKTUKYMBbI, KOTOPBIE CIIY>KaT
HE TOJIBKO CPEACTBOM 3aKPEIUIEHHUs] YMEHUM U HaBBIKOB, HO TAK)KE U CPEJICTBOM KOHTPOJIS 32

Ka4yC€CTBOM HX C(l)OpMI/IpOBaHHOCTI/I.

n/n | Pa3nesnl nporpaMmmsl KosnnuecrBo | KosmuecTso KonnuectBo
4yacos KOHTPOJIbHBIX NMPAKTHYECKUX
padoTr padort

1 OCHOBHBIE OHATHUS XUMHUH 54 3 6
(YpoBEHb aTOMHO —
MOJICKYJISIPHBIX TIPEICTABICHUN)

2 [lepuoauueckuii 3aK0H U 7 - -
nepUoaANYEecKas cucTemMa
XUMHYECKHX 3y1eMeHToB J[. 1.
MenneneeBa. CTpoeHue aroma

3 CtpoeHue BemecTa. 7 1 -
XUMUYECKas CBA3b.

Hroro: 68 4 6

®opMmyIupOBKa Ha3BaHUI pa3/ieNioB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee
IPaKTUYEeCKHEe PabOThI, IEMOHCTPALIUH, Ja00PATOPHBIE OMBITHI B3ATHI U3 IPOTPaMMBbI Kypca

XUMHHA IS
8-9 knaccos aBropa H.H. I'apa.

TemaTnyeckoe IIaHHPOBaHue 9 KiIacce

Ne | Pa3zmennl mporpamMmbl KouaunuyectrBo | KosinuecTBo KosaunvecTBo
n/n 4acoB KOHTPOJIbHBIX | MPaKTHYECKHX
pador pabort

1 MHoroo0pa3ue XUMHYECKUX 17 2 2
peaknuin

2 MHoroo6pasue BemecTB 43 3 5

3 Kpatkuii 0030p BaxkHEHIINX 8 1
OpPraHUYeCKUX BEIIECTB

HToro: 68 6 7







