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Pabouass nporpamma mno npeamery
«XUMHUD»
8-9 kaacc



PaGouas nporpamMmma nmo npeaMery « XuMHUsD»)
8-9 kiaccnl

Pabouas nporpamma yueOHoro npeamera « XUMHs» 11 8-9X KI1acCOB COOTBETCTBYET
®denepanbHOMY TOCYAAPCTBEHHOMY 00pa30BaTeIbHOMY CTaHJAPTy OCHOBHOT'O OOIIEro
obpazoBanus (IIpukaz MunucrepcTBa 06pa3oBanus u Hayku Poccuiickoit deneparuun
(Muno6puayku Poccun) ot 17 gexadpst 2010 . Ne1897 "O6 yrBepxkneHun heaepaibHOro
roCcyIapCTBEHHOT0 00pa30BaTEIBHOIO CTaHIapTa OCHOBHOTO 0011Iero oopa3oBanus") ¢
WU3MEHEHUSIMU U JIOTIOJTHEHHUSIMHU.
[Tporpamma pa3paboTana Ha OCHOBE:
- aBTOPCKOU ITPOrpaMMBbl
[Tporpamma kypca xumun ajst 8-11 kmaccoB o01eo0pa3oBaTeIbHBIX YIPEIKIACHUN
(I'.E.Pym3utuc, ®.I.®enpaman). M., IIpoceemenue, 2015;
- OCHOBHO# 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero oopazosanust MbBOY «lllkoma No
35x»;
- yuebHoro minana MBOY «IlIkona Ne 35»»
Pabouas mporpamma obecrniedueHa yueOHHKAMU, YI€OHBIMH ITOCOOUSMU, BKIFOYCHHBIMU B
benepanbHbIi IepeYeHb YI1€OHUKOB, PEKOMEHJOBAaHHBIX MUHOOpPHAYKH K HCIIOJIb30BAHUIO B
00pa30BaTeILHOM IMpoIiecce B 00IIe00pa30BaATEIbHBIX YIPEHKICHUSIX:
(100 Xumus. 8 knacc: yue0. ans obmeodpasosar. yupexaenuit/ [.E.Pynzutuc, ©.I".denbaman.-
5-e
u3a.- M.: IIpocsenienune, 2017. — 207 c.:u.
(10 Xumus. 9 kimacc: yue0. ast obmeoopaszosar. opranmzanwmii/ [.E.Pym3utuc, ©.I'.denpaman.-
3-e
u3l.- M.: Ilpocemenue, 2017. — 208 c.:ui.

Cpoxk peanu3anuu nmporpammsl - 2 roga. CornacHo yaeoHomy iany MBOY «lllkona Ne 35» Ha
U3y4eHHe mpeamMeTa «XuMus» B 8-9 kiaccax qaHo:

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

HpOMC)KyTO‘IHaSI arrecranus NpoOBOJUTCA B COOTBETCTBUU C ITOJIOKCHUEM O (bopMax,
NEPUOANYHOCTH, TTOPSIKE TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTalluu
oOyyJaronuxcs.

Ili1anupyembie pe3yJabTaThbl OCBOCHHUS Y4eOHOI0 mpeaMeTa « XUuMHSI»

W3ydyeHre XMMUH B OCHOBHOH IIKOJI€ TNIAHUPYET TOCTHKEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U
MPEeIMETHBIX Pe3yIbTaTOB. JINYHOCTHBIE Pe3yabTaThl 00YUEHHUsI OTPAKAIOT YPOBEHb
c(hopMUPOBAHHOM IIEHHOCTHON OPUEHTAIIMH BBITYCKHUKOB OCHOBHOM IITKOJIBI, UX
WHAWBUIYAIbHO-TMYHOCTHBIC TTO3UIIH, MOTHUBBI 00pa30BaTEIbHON NEATEeIbHOCTH, COIUATBHEIE
YyBCTBA, JIMYHOCTHBIE KaueCTBa. JINUHOCTHBIE pe3yabTaThl CBUACTEIBCTBYIOT O MPEBPAIICHUN
3HAHWIA U CTIOCOOOB ACSITENFHOCTH, TPUOOPETEHHBIX YIAIIUMUCS B 00pa30BaTEILHOM IMPOIIECCe,
B CYLIIHOCTHBIE YEPThI XapaKTepa, MUPOBO33peHHUE, YOCKICHHS, HDAaBCTBEHHbIEC TPUHLIMIIBL. Bee
9TO CIIYXHT 0a3ucoMm st JOPMUPOBAHUS CUCTEMBI IIEHHOCTHBIX OPUEHTALIUN U OTHOIICHUS
JUYHOCTH K cebe, APYTuM JIIOASIM, TPoheCCUOHATBLHOM ACSITEIIBHOCTH, TPAXKIAHCKUM IPaBaM U
00513aHHOCTSIM, TOCYJapPCTBEHHOMY CTPOIO, TYXOBHOU cepe 00IeCTBEHHON KU3HU.
OCHOBHBIMU JIUYHOCHHBIMU pe3yTabmamamu 00y4eHUs] XUMUU SBIISIOTCS:



B yennocmmuo-opuenmayuonnoii cgepe:

- poccuiickas rpaxaaHcKasi HIEHTUYHOCTh, MATPHOTU3M, YYBCTBO T'OPJOCTH 32 POCCUHUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M;

- OTBETCTBEHHOE OTHOIIICHUE K TPYAY, IeNIeyCTPEMIIEHHOCTb, TPYAOII001E, CAMOCTOSI TENIbHOCTh
B IPHOOPETEHUU HOBBIX 3HAHUN U YMEHUH, HABBIKK CAMOKOHTPOJIS U CAMOOIICHKHU;

- YCBOGHHE MPABHII UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOIO MOBE/ICHUS B
YpE3BBIUANHBIX CHTYAIUSIX, YTPOKAIOIIMX KU3HU U 3JI0POBBIO JIFOJICH, TOHUMAHKUE U TPUHSTHE
[IEHHOCTH 3[I0POBOTO U OE30MacCHOTO 00pa3a >KU3HH.

B mpyoosoii cgepe:

- FOTOBHOCTb K OCO3HAHHOMY BBIOOPY JalIbHENIIIEH 00pa30BaTeIbHON TPAEKTOPHH.

- B nosnasamenvroii (koenumusnotu, unmeniexmyanvhou) cgepe:

- IEJIOCTHOE MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKHU U
00111eCTBEHHOW MPAKTUKHU, YUYUTHIBAIOIIEE COIIUANBHOE, KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE
MHOT000pa3ue COBPEMEHHOI'0 MUPA;

- YMEHHUE YIPABJISITH CBOCH MO3HABATEIBHOM JESITEILHOCTHIO.

Memanpeomemusimu pe3yiomamamu A3y9€HUS] XUMUH SBISIFOTCS:

- BJIaJICHE YHUBEPCAIbHBIMH €CTECTBEHHOHAYYHBIMH CIIOCO0AMU ACSITEIILHOCTU: HAOJI0ICHHE,
U3MepeHHe, SKCIIEPUMEHT, yueOHOe HCCIeJOBaHNE; TPUMEHEHHE OCHOBHBIX METOJIOB MIO3HAHUS
(cucTeMHO-MH(DOPMAIIMOHHBIN aHAJIA3, MOJICTUPOBAHUE) JUTSI H3YUCHHS PA3ITUIHBIX CTOPOH
OKpYKaroIleH 1eVCTBUTEIIbHOCTH;

- ACTIOJIb30BAHNE YHUBEPCAIBHBIX CITOCOOOB JISATEIILHOCTH 110 PEIICHUIO TIPOOJIEM M OCHOBHBIX
MHTEJJIEKTYaIbHBIX ONepaluii: popMyIHpoBaHUE TUTIOTE3, aHAIHU3 U CUHTE3, CPABHEHUE,
00001IeHIe, CHCTEMATH3AIHs, BBISBIICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H, TIOUCK aHAJIOTOB;
- YMEHHE TeHepUPOBATh UJEH U OMPEENIATh CPEICTBA, HEOOXOANMBIE ISl X pealn3allii;

- YMEHHUE ONPEACIATh LEIH U 33/1a4H JesITeIbHOCTH, BRIOUPATh CPEICTBA peaTU3aIlH eI U
MPUMEHSTh UX Ha MPAKTHKE;

- ACTIOJIb30BAHUE PA3TMYHBIX HCTOYHHUKOB ISl IIOTYICHHUS] XUMUYECKON HHPOPMAIUH.
Ilpeomemmnvimu pesynvmamamu U3y4eHs] XUMUU SBIISIIOTCS:

. B nosnasamenvnou cgepe:

- OBJIaJICHUE TIOHATUHHBIM alMapaToM U CUMBOJIHMYECKHUM SI3bIKOM XHUMHHU; IEPBOHAYAIbHBIE
CHUCTEMaTHU3UPOBAHHBIC TIPEICTABJICHHS O BEIIECTBAX, X MPAKTHIECKOM MPUMEHEHUH;

- OTIBIT HAOJIOICHUS ¥ OMTUCAHUS U3YYEHHBIX KIIACCOB HEOPTaHUYECKUX COENUHEHUH, MPOCTHIX U
CJIO’KHBIX BEIIECTB, IEMOHCTPUPYEMBIX U CAMOCTOSITETFHO MPOBOAMUMBIX YKCIIEPUMEHTOB, a
TaK)Ke XUMUYECKUX PEaKIUi, MPOTEKAEMbIX B MPUPOJIE U B OBITY, UCIIONB3YS AJIsL ATOTO
€CTECTBEHHBIH (PYCCKHM, POJHOMN) A3bIK U SI3bIK XUMUU;

- YMEHHE KJIacCU(UIIMPOBATH U3YUYECHHBIE OOBEKTHI U SIBICHHUSI, JIENIaTh BHIBOJIBI U
YMO3aKJIFOUCHHS U3 HAOMIOJCHUHN, N3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEN, TPOTHO3UPOBATh
CBOICTBa HEM3YUYCHHBIX BEIIECTB IO aHAJIIOTUU CO CBOMCTBAMU MU3YUEHHBIX;

- YMEHHE MOJIETIUPOBATh CTPOCHHE aTOMOB U IPOCTEHIINX MOJIEKYJ;

- YMEHHE CTPYKTYPHPOBATh H3yUEHHBIH MaTepHUal i XUMUYECKYIO0 HH()OPMALIHIO, TOTYYSHHYIO
U3 IPYTUX UCTOYHHKOB.

B yennocmmuo-opuenmayuonnoii cgepe:

- YMEHHE aHaJIU3UPOBATh U OLIEHUBATh MOCIIEACTBUS ISl OKPYXKAIOIei cpebl ObITOBON U
MIPOU3BOJICTBEHHOU JESITENILHOCTH YEIIOBEKA, CBI3aHHOM € MepepadO0TKON BEIIECTB.

B mpyooeoti chepe:

- YMEHHeE MIaHUPOBAThH U MPOBOIUTH XUMUYECKUHN IKCTIEPUMEHT.

B cgepe bezonacnocmu srcuznedesmenvnocmu.

- OBJIaJICHUE OCHOBAMH XUMUYECKOU IPaMOTHOCTH: CIOCOOHOCTh aHATTU3UPOBATh U OOBEKTUBHO
OIICHUBATH KU3HEHHBIC CUTYAIlUH, CBA3aHHBIC C XUMHUEH, HAaBBIKaMHU 0€30TIacCHOTO OOpAIICHHS C
BEIIIECTBAMH, UCIIOJIb3YEMBIMU B MTOBCETHEBHOM KM3HU; HCIIOIH30BATh BEIIECTBA B OTBETCTBUU
C MIX TIPeTHA3HAYCHUEM U CBOMCTBAMH, OTIMICAHHBIMHU B HHCTPYKITHH 110 TIPUMEHEHUIO;



- YMCHHUC OKa3bIBATh IICPBYIO MMOMOIIb ITPU OTPABJICHUAX, OKOraX U APYIrUX TpaBMax, CBSA3aHHBIX
C BEIIECTBaMHU U JaOOPATOPHBIM 000PYTIOBAHUEM.

BbInyCKHUK HAY4YUTCSH:

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

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MTOHATHH «aTOM», «MOJIEKYJIa», «XUMHYECKUN
IIEMEHT», «IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO», «BAIEHTHOCTDY, «XUMHUYECKas
peakuusa»,

UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

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

pas3InyaTth XUMUYECKHE U (PU3NUYECKHE SBICHHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OIpeNieNIATh COCTaB BELIECTB 0 uxX hopMyiam;

OIpPEAEIATh BaJIEHTHOCTh ATOMA 3JIEMEHTA B COEIMHEHUSX;

OINPEAEIIATh TUIl XUMUYECKUX PEAKIUM;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIU;

BBISBJISITH IPU3HAKH, CBUJETEIBCTBYIOIINE O MPOTEKAaHUY XMMUYECKON PEAKLIUH IIPH
BBIMIOJTHEHUH XUMHUYECKOIO OIbITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COEINHEHUH;

COCTaBJISITh YPAaBHEHUS! 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 10 KOJUYECTBY, 00bEMY, Macce PeareHTOB
WM [IPOJYKTOB PEaKIUU;

XapakTepu3oBaTh (PU3NUYECKHe U XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U
BOJI0pPO/IA;

H0JIy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/;

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

PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peaknmn», «MOJSPHBIA 00BEMY;
XapakTepu3oBaTh (PU3NUECKHe U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C OIIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELLECTB;

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

OINPECIIATh IPUHAUIEKHOCTD BEIECTB K ONPEAEICHHOMY KJIAcCy COCIUHECHUM;
COCTaBJIATH (POPMYJIBI HEOPTAHUYECKUX COSAMHEHUN N3YYEHHBIX KIIACCOB;

IIPOBOJAMTD OMBITHI, MOITBEPKIAIONINE XUMUYECKIE CBOMCTBA U3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U IIEJI0YeH M0 U3BMEHEHHUIO OKPACKHU
MHAMKATOPa;

XapaKTepu30BaTh B3aHUMOCBS3b MEXAY KJIacCaMU HEOPTraHUUYECKUX COEIUHEHMIA;
packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menaeneesa;

00BACHATH (PU3UYECKUIN CMBICI aTOMHOTO (TIOPSAAKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI U IepHoza B nepuoandeckoi cucreme .M. Menneneesa;



OOBSCHSATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B TIpe/esiax
MaJIbIX TIEPUOJIOB M TJIABHBIX MMOJTPYIIIT;

XapaKTepU30BaTh XUMUUYECKUE JIEMEHTHI (OT BOJIOPO/Ia 0 KAJIbIIUs) HA OCHOBE UX MOJIOKEHUS B
nepuoanuecko cucreme J1.1. MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB IIEpBbIX 20 371€MEHTOB nieproanyeckoil cucremsl .M.
MeHpeneeBa;

PAacCKpbIBAaTh CMBICH MOHITHI: «XUMUYECKAS CBS3bY, «AJIEKTPOOTPULIATETLHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3UUYECKHUX CBOMCTB BEIIECTB OT THIA KPUCTALITUICCKOM
peueTKy;

ONpeAessaTh BUJ XUMUYECKON CBSI3U B HEOPTaHUYECKUX COCIMHEHUSIX;

M300paxaTh CXEMbI CTPOSHHS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUAAMH XUMHYECKHX
CBs3€H;

PAaCKpbIBATh CMBICH MOHATHIN «HOHY, «KKATUOHY», KAHUOHY, «IJIEKTPOIHUTHD», «HEITEKTPOIUTHIY,
«QIJICKTPOJIMTUYECKAS JUCCOIUALINS», KOKUCITUTENDY, «CTEIEHb OKUCIICHUS «BOCCTAHOBUTENDY,
«OKHCJICHHECY, «BOCCTAaHOBIICHUEY,

ONpeACATh CTETIEHb OKUCIICHUSI aTOMa 3JIEMEHTa B COCMHECHUU;

PAaCKpBIBATh CMBICI TEOPUU JICKTPOIUTHIECKOMN TUCCOIMALINN;

COCTaBJISITh YPABHEHMS SJIEKTPOIUTUYECKON TUCCOLMALUN KUCIIOT, IEJI0YEH, COJIEH;

O0OBSCHATH CYLITHOCTH MPOIIECCa MIEKTPOIUTUUECKON JUCCOIMAIIMK M PEAKIIMl HOHHOTO 0OMEHa;
COCTaBIISITh TIOJIHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIui OOMEHa;

OTIPECIIATH BO3MOKHOCTh MPOTEKAHMSI pEeaKInii MOHHOTO OOMEHa;

MPOBOJUTH PEAKIMHU, TOTBEPKIAIOIINE KaUECTBEHHBIN COCTaB Pa3IMUHbIX BEIIECTB;
OTIPENIETSATh OKUCIUTEIh U BOCCTAHOBUTEIID,

COCTaBJISITh YPABHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKON PEaKIInu;

KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM PU3HAKAM;

XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAILIOB;
MPOBOAMTD OMBITHI [0 MOTYYSHHUIO, COOMPAHUIO U U3YYECHUIO XUMUYECKUX CBOHUCTB
ra3000pa3HbIX BEUIECTB: YIJIEKUCIIOrO ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIeCTBA: YIIEKUCIBIN T'a3 U aMMHUAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB; Ha3bIBaTh
OpraHHYecKre BellecTBa Mo ux (GopMyle: MeTaH, 3TaH, STUJICH, METaHOJ, STaHOII,

TJIMIEPUH, YKCYCHAs! KHCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBASI KUCJIOTA, OJICMHOBASI
KHUCIIOTa, TTII0K034a;

OIICHUBATD BIIUSIHIE XUMUUYECKOTO 3arpsA3HEHNs OKPYKAIOIIEH Cpeibl Ha OPTaHU3M YeJIOBEKa,;
rPaMOTHO 00paIaThCs ¢ BEMIECTBAMU B TOBCEIHEBHOM KM3HUOIMPEAETSATH BO3MOKHOCTD
MPOTEKAHUS PEAKIIU HEKOTOPBIX MPEICTABUTENICH OPraHUYECKUX

BEILECTB C KUCIOPOJ0M, BOJIOPOJIOM, METAJIJIAaMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BhinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

BBIZIBUT'AaTh U MPOBEPATH SKCIICPUMCHTAJIbHO THITIOTE3bI O XUMHUYCCKHUX CBOMCTBax BCIIICCTB HaA
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIINH, O XapaKTepe
Y TIPOJIYKTaX Pa3IMYHBIX XUMUUYECKUX PEAKIIHA;

XapaKTepU30BaTh BEILECTBA I10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBATH IPUYUHHO-
CJICACTBCHHBIC CBA3U MEXKAY NaHHBIMU XapPaKTCPUCTUKAMU BCIICCTBA,

COCTABJISITh MOJIEKYJISIPHBIE U MOJTHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSAM;

IMPOrHO3UPOBATH CHOCO6HOCTL BCIICCTBA NPOABJIATL OKUCIHUTCIIBHBIC NUJIM BOCCTAHOBUTCIIbHBIC
CBOICTBA C YYETOM CTEIEHEN OKUCIICHHS DIIEMEHTOB, BXOIAIINX B €r0 COCTAB;

COCTaBJISITh YPABHEHMS PEAKIIU, COOTBETCTBYIOIIMUX MOCIIEIOBATEILHOCTH MPEBPALICHUIN
HEOPTaHNYCCKUX BECIICCTB Pa3JIMYHBIX KJIaCCOB;

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAIIBHO TMIIOTE3bI O pe3yJIbTaTax BO3JECHCTBUS pPa3IMUHbIX



(akTOpPOB HAa U3MEHEHUE CKOPOCTH XMMHUYECKON peaKIuy;

[ [Jucnonp30BaTh NPUOOPETEHHBIE 3HAHUS JISl DKOJIOTUYECKU TPAMOTHOTO MOBEJICHUS B
OKpYXKaroIleH Cpee;

HCIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETSHIIUN MTPU BBHITIOTHEHUH MMPOEKTOB U y4eOHO-
HCCIIEIOBATEIbCKUX 3aJ1ay 110 H3yYSHUIO CBOMCTB, CIIOCOOOB MOTYYEHHUS M PacliO3HABAHUS
BEIIIECTB;

00BEKTUBHO OLICHUBATh I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;
KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOU HH(OpMaLINU, HET0OPOCOBECTHOM peKIame B
CpeACTBax MaccoBOi MH(OpMaINH;

OCO3HABaTh 3HAUYCHUE TEOPETUUECKUX 3HAHUN MO XUMHH ISl IPAKTUYECKON e TEIIbHOCTH
YeJI0BEKa;

CO3/1aBaTh MOJENU M CXEMBI [l PellIeHUs] y4eOHbIX U MTO3HABATENIbHBIX 3a/1a4;

IIOHUMATh HCO6XOI[I/IMOCTB CO6JIIO,I[€HI/I$I HpGI[HI/IcaHI/If/'I, npeajaracMbiX B MHCTPYKIUAX IO
MCIOJIb30BAaHUIO JIEKAPCTB, CPECTB OBITOBOM XUMHH U AP.

Conep:xanue yueOHOro npeamera « XumMmus»
8 kmacec.

Pa3nes 1. OcHOBHBIC NOHATHS XMMHH (YPOBEHb aTOMHO-MOJICKYJISIPHBIX
NnpeACcTaBJIeHU)
IIpenmer xumuu. XvMHs KaK 4acTb €CTECTBO3HAHUs. BemecTsa u ux csorcrsa. Yucrtoie
BelIeCTBa U cMecu. MeTo/1bl MO3HAHUS B XMMHM: HaOJII0IeHNE, SKCIepUMEHT. [Ipuemsl
0e3omacHo paboThl ¢ 000pyAOBaHKEM U BemecTBaMu. CTpoeHue TIaMeHH .
Yucteie BemecTBa 1 cMecu. CriocoObl OYMCTKH BEIIECTB: OTCTauBaHUE, (GUIbTPOBAHHUE,
BbIIIAPUBAHUE, KPUCTAJUIM3ALMS, JUCTIILIALNS. PU3NUECKUE U XUMUYECKHUE SIBJICHUS.
Xumuueckue peakiuu. [[pu3Haku XUMHYECKUX PEaKIMil U YCIOBHS BOZHUKHOBEHUS U TCUCHHS
XUMUYECKHUX PEaKLIU.
ATOMBI, MOJIEKYJIBI U HOHBI. BeriecTBa MOJNIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUSI.
Kpucrannnueckue u amop¢Hsbie BemecTBa. Kpucraainyeckue penieTku: HOHHas, aTOMHast U
MosekyJsipHas. [IpocTeie U cllokHBIE BEeleCTBA. XUMUYECKUH AJIeMEHT. MeTallibl U
HEMETaJUIbL.
AtomHas equHuIa Maccbl. OTHOCUTENbHAS aTOMHAs Macca. SI3bIK XUMUU. 3HAKU XUMHYECKHUX
AIIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. XuMmuueckue popmynbl. OTHOCUTENbHAS
MOJIEKYJIsipHAast Macca. KauecTBEeHHBIN U KOJMYECTBEHHBIM COCTaB BEUIECTBAa. BeruuciaeHus no
xumMudeckuM popmynam. MaccoBast 1071 XUMHUECKOTO 2JIEMEHTA B CIIOKHOM BEIIECTBE.
BanenTHOCTh XMMHUECKUX 37IeMEHTOB. OnpeielieHne BaJIEHTHOCTH 3JIEMEHTOB 0 popMyiaam
OuHapHbIX coequHeHn. CoCTaBIeHUEe XUMHUECKUX POpMYT OMHAPHBIX COEAMHEHUN IO
BAJICHTHOCTH.
ATOMHO — MOJIEKYJISIPHOE yU€HHE. 3aKOH COXpaHEHUs1 Macchl BenlecTB. JKU3Hb U AESITEIbHOCTD
M.B. JlomoHOCOBa. XUMHUYECKHE YpPAaBHEHUS. THUIIBI XUMUUYECKUX PEAKIIUMN.
Kucnopoa. Haxoxaenue B npupose. [losyueHue kuciaopoaa B 1ad0opaTopuu U
MPOMBINUIEHHOCTH. PU3HYECKHE U XUMUYECKHE CBOMCTBA KKUciopoaa. ['openne. OKCUIbI.
[Ipumenenue kucinopona. Kpyrosopor kucinopona B npupose. O30H, ajlIoTpONHs KUCIOPOAA.
Bozayx u ero coctas. 3ammura aTMoc(hepHOTo BO3/1yXa OT 3arpsi3HEHUH.
Bonopoa. Haxoxaenue B npupose. [lonyuenue Bogopoaa B 1abOpaToOpu U MPOMBIIIIICHHOCTH.
®dusnueckue 1 XUMHYECKUE CBOMCTBA BoAOpoaa. Bogopoa — BocctanoBuTenb. Mepsl
6e3omacHoCTH Ipu pabote ¢ BogopoaoM. [Ipumenenue Bogoposa.
Bona. Metoae! onpeiesieHns coctaBa BOJIbI — aHAIU3 U cHUHTe3. Du3nyeckne cBOKWCTBA BOJIBI.
Bopa B npupoze u criocoObl ee 04uCTKH. Adpariyst BOAbl. XUMHUUECKHUE CBONCTBA BOJIBI.
IIpumenenne Boael. Bona — pactBoputens. PacTBopuMocTh BemecTs B Bojie. MaccoBast 101
PacTBOPEHHOIO BEILIECTBA.



KonuyectBennbie oTHomeHus: B xumuu. Konndectso Bemectsa. Monib. MonsipHas macca. 3akoH
ABoraapo. MomspHbIil 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OOBEMHBIE OTHOIIIEHUS
ra3oB [PU XUMUYECKUX PEAKIIUIX.

Baxxneiimume kiaccsl HEOPraHMYeCKux coeAuHeHn. OKCUIBI: COCTaB, KIacCU(pUKALIUS.
OcHoBHbIE U KUCTOTHBIE OKCUIbI. HOMeHkmatypa okcuaoB. @u3ndeckue u XUMUYECKUE
CBOIICTBa, MOJIy4eHUE U MpUMeHeHue okcu0B. ['uapokcuanl. Knaccuduxaus ruijpokcuaoB.
OcnoBanus. Cocras. lllenoun u HepacTBopuMbie ocHoBanus. Homenknarypa. dusnueckue u
XMMHYECKHE CBOMCTBAa OCHOBaHMM. Peakuusa Heirpanuzauuu. [lodyyenue u npumeHeHue
ocHoBaHUU. AMpoTepHbIe OKcuabl 1 ruapokcuabl. Kucnorel. Cocras. Knaccudukamms.
Homenkiatypa. @u3zndeckue 1 XMMUYECKHUE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN Sl METAIIOB.
Comu. Cocras. Knmaccuduxanus. Homenknarypa. @usndeckue cBolicTBa comeil. PactBopumocThb
coJIel B BoJie. XMMHUYECKHE CBOMCTBa cojieii. CriocoObl mosydeHus cojieit. [Ipumenenue conei.
I'eneTnyeckas CBsI3b MEKIy OCHOBHBIMU KJIACCAMHU HEOPTAHMUECKUX COCAMHEHUH.
JemoncTpanuu. O3HaKOMIIEHUE ¢ 00pa3liaMy IPOCTHIX U CIOKHBIX BeriecTB. CrocoOsl
OYMCTKH BEUIECTB: KPUCTAJUTH3ALUS, TUCTUILIALMS, XpoMaTtorpadusi. ONbIThl, OJTBEPKIAIOLINE
3aKOH COXPaHEHUsl MacChl BEIIECTB.

[Tonyuenue u cobrpaHue Kuciaopoa METOAOM BBITECHEHUS BO3lyXa U BoJbl. Onpenenenue
cocraBa Bo3ayxa. Komiekiust HeTH, KAMEHHOTO YTJI U IPOAYKTOB UX MEePEPabOTKH.
[Tonyuenue Boopoaa B anmnapare Kuma, npoBepka Bo10poia Ha YUCTOTY, TOPEHKE BOAOPOA,
coOupaHue BOAOPOIa METOJOM BBHITECHEHHUS BO3/IyXa M BOJbl. AHanu3 Bojbl. CHHTE3 BOJIBL.
3HAKOMCTBO C 00pa3iaMu OKCHIIOB, KHCIIOT, OCHOBaHUH u coyield. Helrpanmu3anust menoqn
KHCJIOTOM B IPUCYTCTBUU UHJIUKATOPA.

JlabopaTopHble onbIThbl. PaccMoTpeHne BEIeCTB ¢ pa3inyHbIMU (PU3HUYECKUMU CBOMCTBAMH.
Pasznenenne cMmecu ¢ nomoipsto MarauTa. [Ipumeps pu3ndecknx U XUMUYECKUX SBICHUM.
Peaxiuu, nurocTpupyroime OCHOBHbIC TPU3HAKN XapaKTePHBIX peakiuu. Pa3noxenue
ocHoBHOTO KapOonara meau (II). Peakuus 3aMmenieHuss Mein Kene30M.

O3znakomieHue ¢ oOpa3uamu okcuioB. Bzaumopeiictsue Bogopoaa ¢ okcugom meau (II).
OnbIThL, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBaHU.

IIpakTuyeckue paéoTsl

[TpaBuna TeXHUKH 0€30MACHOCTH MPU paboTe B XUMHUECKOM KaOuHeTe. O3HaKOMIICHHE C
1a00paTOPHBIM 000PYIOBAaHUEM.

OuucTka 3arps3HCHHON OBApPEHHON COJIH.

[Tonydyenue u cBOMCTBA KUCIOPOA.

[TosryueHnue BOIOpOAA U U3YUYEHUE ETO CBOWCTB.

[IpuroTtoBieHne pacTBOPOB COJIEH € ONpPeAEICHHON MacCOBOM J0JI€i paCTBOPEHHOTO BEILIECTBA.
Pelenune sxciepruMeHTaNbHBIX 3a4a4 10 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUIN Y.

PacuerHble 3agaun:

Brrunciienre 0OTHOCUTEIHFHOM MOJIEKYIISIPHOM MacChl BelecTBa o ¢popmyse. Berancnenue
MAacCCOBOH JOJH JIEMEHTa B XUMHUYECKOM COSIUHEHHH. Y CTAHOBIIEHUE MpocTeiIei popmybl
BEIIIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenne MaccoBoi 10JId paCTBOPEHHOTO BEIIECTBA B pacTBope. BoluncieHue macchol
pPacTBOPCHHOI'O BEUIECTBA U BOABI JJIsi IPUTOTOBJIEHHS paCTBOpA OIpeIeICHHON KOHIICHTPAIUH.
OOBEMHBIE OTHOIIEHUS Ta30B MIPH XUMHUYECKHUX PEaAKIIHSIX.

Brrumncienns mo XuMUYECKUM YpaBHEHUSM MacChl, 00bEMa U KOJTUYECTBA BEIIECTBA OJTHOTO U3
MPOJYKTOB PEAKITUH 110 MAacCe UCXOJHOTO BEIIECTBA, 00bEMY HIIM KOJTHYECTBY BEIIECTBA,
CoJIeprKallero

ONPEJIETCHHYIO 010 IPUMECEH.

Paszgea 2. [lepuoagnueckuii 3aK0H U NePUOANYECKAsl CHCTeMAa XMMUYeCKUX jemeHToB ..
Menpesieesa. CTpoeHue aToma.

[TepBbie MOMBITKH KIacCU(PUKAIIMN XUMHUECKUX J1eMEHTOB. [[oHSATHE O IpyIIax CXOIHBIX
aneMeHTOB. EcTecTBeHHBIE ceMeNCTBa 1IETOUYHBIX METAIIOB U TaJIOTeHOB. briaropoaHbie ra3bl.



Ilepunonnueckuii 3akoH [[.11.Menzeneesa. [lepuoanueckas cucteMa Kak €CTECTBEHHO — HAY4HOE
KJaccuuKanms XMMUIECKHUX d1eMeHTOB. Ta0au4Has ¢hopma npeacTaBiaeHus KiacCupuKamm
XUMHUYECKHX 31eMeHTOB. CTpykTypa Tabnuusl «llepruoaudeckas cucreMa XUMHUYECKUX
anemenToB /.M. MenneneeBa» (kopoTkas popma): A- u b- rpynmsi, nepuoabl. usnueckuii
CMBICJI IIOPSIAKOBOIO JIEMEHTA, HOMEpa I1epHo/ia, HOMEPA IPYMIIb (17151 3JIEMEHTOB A-Ipym).
CtpoeHue aToMa: apo U 3JeKTpoHHast 00osiouka. CocTaB aTOMHBIX SiZiep: MPOTOHBI U
HelTpoHsbl. M30TONBI. 3apsa aTOMHOTO siipa, MacCOBOE YHMCII0, OTHOCUTENIbHAs aTOMHAs Macca.
CoBpemenHast POpMYITHPOBKA MOHATHS «XUMHYECKUNA AIEMEHT.

DnekTpoHHas 000JI0YKa aTOMa: MOHSATHE 00 YHEPTETUYECKOM YPOBHE (3JIEKTPOHHOM CJIOE), €T0
€MKOCTHU. 3all0JIHEHUE 3JIEKTPOHHBIX CIIOEB Y ATOMOB 3JIEMEHTOB IIEPBOT0 — TPETHETO EPUOIOB.
CoBpemenHas (HopMyIHPOBKA MEPHOAMYECKOTO 3aKOHA.

3HadeHue nepuoandeckoro 3akona. Hayunsie noctrxenus .M. MenaeneeBa: ucnpanieHue
OTHOCHUTEJIBHBIX aTOMHBIX Macc, IPeACKa3aHue CyIIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
MEPECTAaHOBKHA XUMUYECKHUX JIEMEHTOB B IEPUOANYECKOI cucTeme. JKU3Hb U JeATEeIbHOCTh
J.N. Menneneena.

JdeMoHcTpanum:

®ur3nyecKue CBOKMCTBA HIEJIOYHBIX METAJIIOB. B3anmoneicTBre OKCUI0OB HATPHsl, MarHus,
docdopa, cepsl ¢ BOJI0M, UCCIeIOBaHIE CBONCTB MOTYyYEHHBIX MPOAYKTOB. B3anmonelicteue
HaTpHs U Kajus ¢ BoAoW. PU3HUecKUe CBOMCTBA TAJIOTCHOB. B3auMoaeicTBrIe alltOMUHHUS C
XJIOpOM, OpPOMOM U HOZOM.

CrpoeHnne BemecTBa.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUbl XUMUYECKOM CBA3U:
KOBaJICHTHAs HEMOJIIpHAasi, KOBaJIEHTHAs! MOJIsIpHas, HOHHAs. BaleHTHOCTh 3JIEMEHTOB B CBETE
ANeKTpoHHOU Teopun. CteneHb okuciaeHus. [IpaBuna onpenenenus cTeneHe OKUCICHHs
JJIEMEHTOB.

JdeMoHcTpanum:

ComnocraBnenne (PU3NKO-XUMHUYECKUX CBOMCTB COCAMHEHUI ¢ KOBAJICHTHBIMHA U HOHHBIMHU
CBA3SIMMU.

9 ki1acca

Paznen 1. MHoroo6pa3ue XuMHUECKUX peaKkui

Knaccudukanus XMMHUUECKUX peaklUi: peakui COeAMHEHNS, Pa3I0KEeHHs, 3aMeLLEeHus,
oOMmeHa. OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE peaklnu. OKUCIUTENb, BOCCTAHOBUTEND,
IIPOLIECCHI OKUCIIEHUS U BOCCTaHOBJIEHUS. COCTaBI€HUE yPaBHEHUN OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIHi ¢ TOMOIILI0 METO/1a 3JIEKTPOHHOT 0 OanaHca.

TemoBbie 3 (HEKTH XUMUYECKUX peakluil. DK30TEpPMUUYECKUE U SHIOTEPMUUECKHE PEaKIUU.
Tepmoxumuueckue ypaBHeHUsI. PacueTbl M0 TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOoCTh XMMHUECKUX peaklnil. PakTOphl, BIUSIONINE Ha CKOPOCTh XUMUYECKUX PEaKIUil.
ITepBoHavanbHOE NPEACTABIECHUE O KaTaIM3E.

O6parumbie peakuun. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

XHUMHUYECKUE PEAKIIUU B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEATEKTPOoauThl. Monbl. KaTnonst
Y aHUOHBIL. [ 'mapaTHas TeopHst pacTBOPOB. DNEKTPOIUTHYECKAS] TUCCOLUALINS KUCIIOT,
OocHOBaHUH U cosieil. Crabble U CHIIbHBIE 3JEKTPOIUTHI. CTeneHb TMCCOIUALINY.

Peakiiun nonHoro oOMeHa. Y CJIOBHsI TEUCHUSI pEeaKIuii HOHHOTO OOMEHa 710 KOHIa. XUMHUYECKUE
CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUN B CBETE MPEACTABICHUN 00
ANEKTPOJIUTUYECKON AUCCOLHUALMH U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUSX.

[TonsTHE O THIPONHU3E CONEN.

JdemoHcTpaumnu:

IIpuMepsl 5K30- ¥ DHIOTEPMHUUECKUX peakluil. BzaumoaencTere IMHKA C COJITHOU U YKCYCHOM
KUCIO0TOW. B3anMoaencTBre rpaHyIMpOBAaHHOTO IIMHKA U IMHKOBOM TBIIU C COJITHOM KHCIIOTOM.
BsaumoneiictBue oxcuna meau (II) ¢ cepHoit kKMCI0TON pa3HOIl KOHIEHTPALMU IPU Pa3HBIX
TEMIIepaTypax.



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

HcnpiTanne pacTBOPOB BELIECTB HA ANEKTPUUYECKYIO IPOBOAUMOCTD. [[BUkKEHNE HOHOB B
3JIEKTPUYECKOM TIOJIE.

IIpakTuyeckne padoThbl:

N3yuenue BIUsSHUS YCIOBUI NPOBEIECHNUS XUMUYECKON PEAKLIUU Ha €€ CKOPOCTb.

Pemienne skcnepuMeHTANIBHBIX 33124 110 TeMe «CBOWCTBA KUCIIOT, COJIEH U OCHOBAaHUM Kak
3JIEKTPOJIUTOB)

JlaGopaTopHble onbIThI: Peakinn oOMeHa MeX/1y pacTBOpaMH JIEKTPOJIUTOB

Pacyernble 3a1a4n: Beruncinenus no TepMOXUMHUYECKUM YPABHEHUSAM PEAKLIUMN.

Pa3nen 2. MHoroo6pasue BeuiecTn

Hewmeramnsl. ["anorensl. [lonoxeHnne B nepuoinyecKoi CUCTEME XUMUYECKUX JJIEMEHTOB,
crpoeHue ux aromoB. Haxoxzaenue B npupoze. Gusndeckue 1 XMMUYECKUE CBOMCTBA
ranoreHoB. CpaBHUTENbHAS XapaKTEPUCTUKA rajoreHoB. [lonyueHne u npuMeHeHne rajloreHoB.
Xiop. Puzndeckre 1 XUMUYECKHE CBOMCTBA XJiopa. [IpuMenenue xiaopa. XimopoBoaopoa.
®dusnuecKue CBOMCTBA.

[Tonyuenue. ComnsiHas kuciaora U e¢ conu. KauecTBeHHas peakiusi Ha XJIOPH/I-UOHBI.
Pacno3znaBanue Xa0puaoB, OpOMHIOB, HOJUIOB.

Kucnopon u cepa. [lonoxeHue B NepuoInYECKON CUCTEME XUMUYECKHUX 3JIEMEHTOB, CTPOCHUE
ux atoMoB. Cepa. Amuorponus cepbl. Dusnyeckue u xumudeckue cBorcTea. Haxoxnenue B
npupoze. [Ipumenenue ceprl. CepoBogopo. CepoBogopoIHAs KUCIOTA U €€ COJIH.
KauectBennas peakuus Ha cynbpua-uonsl. Oxcug ceppi(IV). @usndeckue 1 XuMHYECKHE
cpoiictBa. [Ipumenenue. CepHucras kuciota u e¢ coiu. KauectBeHHas peakius Ha Cyab(UT-
nonsl. Okcua ceprl(VI). Cepnas kucnora. XuMudeckrue CBOMCTBa pa30aBIeHHON U
KOHIICHTPUPOBAHHOW CepHON KUCIOTHI. KauecTBeHHas peakius Ha Cylnb(PaTHOHBI. XUMHUECKUE
peakiyy, JIeXkKaIINe B OCHOBE MOTYUYEHUSI CEPHOM KUCIIOTHI B TPOMBILIEHHOCTH. [IpuMeneHune
CEpPHOM KHUCIIOTBHI.

Azot u pocdop. Ilonoxenne B nepuoanYecKoit cucTeMe XUMUYECKHX 3JIEMEHTOB, CTPOCHUE HX
aToMOB. A30T, (hu3HuecKre U XUMUYECKHE CBOMCTBA, IIOJydyeHue U npumeHenue. Kpyrosopor
azora B npupojie. AMMuak. Gusnyeckrue 1 XMUMUYECKHE CBOMCTBA aMMHAKa, MOTyYEHUE,
npuMmenenue. Con aMMOHHUs. A30THasi KUCJIOTa U €€ cBoiicTBa. OKHCIUTENIbHBIE CBOWCTBA
a30THOMU kucnoThl. [lonydyeHre a30THON KUCTOTHI B Tabopatopun. XUMUYECKHE PEaKIny,
JIe)Kalye B OCHOBE MOJIYYEHHS a30THOM KUCJIOThI B IPOMBILIIIEHHOCTH. [[piMeHeHne a30THOM
kucnoThl. CONM a30THOM KUCIIOTHI M UX IpUMEHEeHue. A30THbIe ynoopenus. @ocdop.
Annorponust pochopa. Puzndeckue u xumuaeckue coictsa pochopa. Oxeun pochopa(V).
®docdopnas kucnora u e¢ conu. DocdopHble yrnoOpeHus.

Yraepona u kpeMuuil. [losoxeHnne B nepuognYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB,
CTPOEHHME UX aTOMOB. YTiiepol. Aiorponus yriaepoaa. Pu3nyeckue 1 XMuMUYECKHE CBOMCTBA
yraepona. AjacopOius. YrapHbIi ra3, CBOMCTBA U (PU3UOJIOTHUECKOE JEHCTBUE Ha OPTaHU3M.
VYrnekucnslii ra3. YrojibHas KUCJIOTA U €€ COJIU.

KauectBennast peakuus Ha KapOoHaT-HOHBL. KpyroBopoT yriepoia B mpupo/ie.

Opranudeckue COEIMHEHNS YIIepoa.

Kpemunii. Oxcupn kpemuus(IV). Kpemuauesas kuciora u e¢ conu. Crekiio. [lemenr.

Meramuibl. [1onoxeHne METAIIOB B IEPUOIMYECKON CUCTEME XUMUUYECKUX IEMEHTOB, CTPOEHUE
MX aToMOB. Metaiuinueckas cBsizb. @U3HMUYECKHE CBOMCTBA METAJUIOB. Psi/T aKTHBHOCTH METaJIIIOB
(9TEKTPOXUMHUYECKUNA PSi/T HAMTPSDKEHUN METalIoB). XMMHUECKHE CBOICTBa MeTasuioB. O0mie
crocoObl oyyeHus: MetajuioB. CIijiaBbl METAIJIOB.

[Ilenounbie MeTaiibl. 11o0kKeHNE MIENOYHBIX METAIJIOB B IIEPUOIUYECKON CUCTEME, CTPOCHUE
nx aroMoB. Haxoxnenue B mpupoie. Pu3nyeckue 1 XMUMHYECKHUE CBOMCTBA MIETOYHBIX
MeTasuioB. [IpuMeHeHne men0uYHbIX METAJJIIOB U UX COSAMHEHUH.



[Ilenouno3emenbHble MeTalbl. [lookeHne MeT0YH03EMENbHBIX METAJUIOB B IEPUOANUECKON
CHUCTEME, CTPOCHHUE UX aToMOB. HaxoxneHnue B mpupoie. Maruuii 1 KaJblii, UX BaKHEUIIIHE
coeauHeHus1. JKECTKOCTH BOJBI M CIIOCOOBI €¢ yCTpaHEHHS.

Amomunuii. [lonoxxeHne amoMUHUS B IEPUOIUUECKON CUCTEME, CTPOCHUE €r0 aToMa.
Haxoxnenne B mpuponae. ®u3znueckue U XMMHUYECKHUE CBOMCTBA alltOMUHMS. [IpuMenenune
amoMUHUSA. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTFOMUHUSL.

Keneso. [Tonoxenue xene3a B IEPUOJUIECKON CUCTEME, CTpOEHUE ero aroma. Haxoxaenue B
npupoae. duznyeckne U XMMUYECKHUE CBOMCTBA KeJe3a. BaxkHellne coeiuHeHus xKenesa:
okcubl, ruapokcuanbl u conu xenesa(ll) u sxeneza(lll). KauecrBennsie peakiiuu Ha noHbl Fe2+ u
Fe3+.

JdemoHcTpaumuu:

®dusnueckue cBoicTBa rajioreHoB. [lonyyenue xJ10poBoOpOaa U paCTBOPEHUE €TO B BOJIE.
AmnorponHbie Moaudukanuu cepbl. OOpa3ibl MPUPOIHBIX CYIb(OHUIOB U CYIb(ATOB.
[Tomyuenue amMmmuaka u ero pacTBopeHue B Boje. O3HaKOMIIEHHE C 00pa3liaMy MPUPOIHBIX
HUTPATOB, GochaToB Moenu KpUCTAIUTMYECKUX PEHIETOK anMasa U rpaguTa. 3HaKOMCTBO C
o0pa3iamMu IpUpOHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO ¢ 00pa3liaMy Ba)KHEHIIINX
COEIMHEHUI HATPHSs, KaJIKs, IPUPOIHBIX COETUHEHUH KalbLMs, PYAAMHU JKeje3a, COeINHEHUIMU
aTIOMUHMS. B3anmoencTBre EN0YHbIX, HIEI0YHO3EMETbHBIX METAJUIOB U aJIFOMUHUS C BOJIOM.
Cixkuranue xene3a B KHCIOPOJIe U XJIOpE.

IIpakTH4eckune padoThbI:

[TosryueHue CoasTHON KUCIOTHI U U3YyYEHHE €€ CBOMCTB.

Pelenue sxcniepuMeHTanbHbIX 3a4a4 1o Teme «Kucnopon u cepa»

[TonyueHne amMmmuaka 1 U3y4yeHHE €ro CBOMCTB.

[Tomyuenue okcuna yriepona (IV) u usyuenue ero cBoictB. PacnoznaBanue kapoOHATOB.
Pemenue skciepuMeHTaNbHBIX 3a71a4 110 TeMe «MeTaibl U UX COEIUHEHUS».
JlaGopaTopHble ONBITHI:

BolTecHeHue rajioreHaMu Jpyr Apyra u3 pacTBOPOB UX COCTUHEHUH.

KauectBeHnsle peakiuu cynbdu-, cynbPuT- u cyabhaT- HOHOB B pacTBOPE.

O3zHakomiieHHe ¢ 00pa3liaMu cepbl U €€ MPUPOIHBIMU COETUHEHUSMU.

B3aumoneiicTBre coseld aMMOHUS CO LIET0YAMM.

KauecTBeHHbIE peakiii Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauectBenHas peakuus Ha yriaeKUCIbIi ras3.

N3yuenue oOpa31ioB MeTauioB. B3anMmoeiicTBre METaIoB C pacCTBOPaMU COJIEH.
O3HakoMJIEHHE CO CBOMCTBAMH U MPEBpALLICHUSIMUA KapOOHATOB U THPOKAapOOHATOB.
[Tosryuenue rupoKcHia aTFOMUHUS U B3aUMOJEHCTBHE €ro C KUCIOTaMH U ILEI0YaMH.
KauectBenHsie

peakiuu Ha nonbl Fe2+ u Fe3+

PacuerHble 3agaun:

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

Paznen 3. Kpatkuit 0630p BaKHEHIINX OPraHUYECKUX BEIECTB

[Ipenmer oprannueckoit xumuu. Heoprannueckue u OpraHM4ecKue COeIMHEHUA. Y TIaepo1 —
OCHOBa *H3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHHSI aTOMA YIJIEpO/ia B OPraHUYECKUX
COETUHEHUSX.

VYraeBogopossl. [IpenenbHble (HACHILIEHHBIE) YTIEBOAOPOIbI.

Mertan, 3TaH, pornaH — MNPOCTEHUIINE NPEACTABUTEIH NMPEAEIbHBIX YTIEBOI0POI0B.
CrpykTypHBIE (POPMYIIBI YTIEBOJOPOIOB. | 'OMONIOTHYECKHiA Psit peAeTbHBIX

yriaeBo1opoaoB. 'omosnoru. dusndeckre 1 XMMHYECKHE CBOMCTBA MPeIEIbHBIX YIIIEBOAOPOIO0B.
Peakuuu ropenus u 3amemienus. Haxoxaenue B Ipupo/ie IpeaesibHbIX YII€BOI0POIOB.
IIpuMeHeHne MeTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbl. DTUIEHOBBIN



P HENIPENEIbHBIX YIIIEBOAOPOAOB. OTHiIeH. Pu3nueckne 1 XMMUUYECKHUE CBOMCTBA ATUIICHA.

Peakuus npucoequuenus. KauectBeHHbIe

peakiuu Ha 3TuiieH. Peakius nonmumepusanuu. [lonustunen. [Ipumenenue stusieHa.
ATIETUIICHOBBIN Pl HEMPEIETbHBIX YTIE€BO0PO10B. AnieTuiieH. CBOWMCTBA alleTUIICHA.

IIpumeHeHune aneruneHa.

[TpousBoaHbIC yTiieBo0poa0B. KpaTkuii 0630p OpraHUYeCKUX COSAMHEHHUI: OTHOATOMHBIC
CIIUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CITUPTHI (ATUICHTIUKOJIb,
TJIMIIEPHH ), KAPOOHOBBIC KHCIOTHI (MypaBbHHAs, YKCYCHAs ), CIIOKHBIC (DUPHI, )KUPBI, YTIECBOIbI
(Troko03a, caxaposa, Kpaxmall, [eJUTI0JI03a), aMUHOKHUCIIOTHI, OeNKku. Poih OEIKOB B OpraHu3Me.
[ToHsiTHE O BRICOKOMOJIEKYJISIPHBIX BemecTBaX. CTPyKTypa MOJUMEPOB: MOHOMED, TTOJIUMED,

CTPYKTYPHOE 3BEHO, CTEIIEHb IToJIMMepu3anuu. llonuatunen, noaunpomnuies,

TTOJTMBUHUJIXJIOPHI.
JdemoHcTpaumuu:

Monenu MOeKy OpraHuYecKuX CoeMHEHU. ['opeHue yrieBogopo 0B U 0OHApYKEHUE
IPOAYKTOB uX ropenus. Kauecrsennas peaxkuus Ha atuieH. [lonyuenue stunena. PactBopenue
STUJIOBOTO civpTa B BoJie. PacTBopenue rimiepuna B Bojie. [lonydeHnue u cBoiicTBa yKCyCHOM
KUCI0ThI. MccnenoBaHue CBOWCTB KUPOB: PACTBOPUMOCTD B BOJIE M OPTaHUYECKUX
pactBopuTensix. KauecTBeHHbIE peakiiuu Ha MIIOKO3Y U Kpaxmai. O3HakoOMIIEHHE ¢ 00pa3amMu
U3JIEIUH U3 MTOJIMATUIIEHA, TOJIUIPONIIIEHA, OIUBUHIIXJIOPUIA.
[TpakTrueckue paboThl CrPYNIHUPOBAHBI B OJIOKM — XUMHUYECKHE IPAKTHUKYMBI, KOTOPBIE CITy>KaT
HE TOJIBKO CPEACTBOM 3aKPEIUIEHUs] YMEHHUM U HaBBIKOB, HO TAK)KE U CPEJICTBOM KOHTPOJIS 32

Ka4yCCTBOM HX C(l)OpMI/IpOBaHHOCTI/I.

n/n | Pa3aessl nporpaMmmsl KonnuyectBo | Kosmuectso KoanuecTBo
4yacos KOHTPOJIbHBIX NMPAKTHYECKUX
padoTr padort

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

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

3 CtpoeHue BemecTa. 7 1 -
XUMUYECKas CBA3b.

Hroro: 68 4 6

®opMyIupOBKa Ha3BaHUI pa3/ieioB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee
IPaKTUYEeCKHE PabOThI, IEMOHCTPALIUH, Ja00PATOPHBIE OMBITHI B3ATHI U3 MPOTPaMMBbI Kypca

XUMHHA 15T
8-9 knaccos aBropa H.H. I'apa.

TemaTnyeckoe IIaHHpPOBaHue 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







