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Pabouast nporpamma no npeamery
«XuUMHUD»
8-9 kaacc



PaGouas nporpamMmma nmo npeaMery « XuMHUsD)
8-9 ki1accnl

Pabouas nporpamma yueOHoro npeamera « XUMHs» 11 8-9X KI1acCOB COOTBETCTBYET
DenepanbHOMY TOCYAAPCTBEHHOMY 00pa30BaTeIbHOMY CTaHJAPTy OCHOBHOT'O OOIIEro
obpazoBanus (IIpukaz MunuctepcTBa 06pa3oBanus u Hayku Poccuiickoit deneparm
(Muno6puayku Poccun) ot 17 nekabps 2010 1. Ne1897 "O06 yrBepkaeHuu (enepaabHOTO
rocy/IapCcTBEHHOr0 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOI'O 0011ero oopa3oBanus’) ¢
W3MEHEHUSMU U JIOTIOJTHCHUSIMH.
[Tporpamma pa3paboTaHa Ha OCHOBE:
- aBTOPCKOM ITPOrpaMMBbL
[Tporpamma kypca xumun 15 8-11 kiaaccoB o01eo0pa3oBaTeIbHBIX YIPEKIACHUN
(I'.E.Pym3utuc, ®.I.®enpaman). M., IIpocsemenue, 2015;
- OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO o011iero oopazoanust MbBOY «lllkoma Neo
35x»;
- yuebHoro minana MBOY «IlIkona Ne 35»»
Pabouas nporpamma obecrniedueHa yueOHHKAMU, YI€OHBIMH ITOCOOUSMH, BKIFOYCHHBIMU B
benepanbHbIi IepedeHb Y41€OHUKOB, PEKOMEHJOBaHHBIX MUHOOpPHAYKH K MCIIOJIb30BAHUIO B
00pa30BaTeILHOM IpoIiecce B 00IIe00pa30BaTEIbHBIX YIPEHKICHUSIX
[0 Xumus. 8 knacc: yue0. ans obmeodpasosar. yupexaenuit/ I'.E.Pynzutuc, ©.I".dOenpaman.-
5-e
u3a.- M.: IIpocsemienune, 2017. — 207 c.:u.
[0 Xumus. 9 kmacc: yue0. as obmieoopaszosar. opranmzanmii/ [.E.Pym3utuc, ©.I".denpaman.-
3-e
u3z.- M.: IIpocsemenue, 2017. — 208 c.:ui.

Cpoxk peanu3anuu nmporpammsl - 2 roga. CornacHo yaeoHomy iany MBOY «lllkona Ne 35» Ha
U3y4eHHe mpeaMeTa «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 arrecrauusd NpoBOJUTCA B COOTBETCTBUU C ITOJIOKCHUEM O qoopMax,
NEPUOANYHOCTH, TTOPSIKE TEKYIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTallun
o0ydJaronuxcs.

Ili1anupyembie pe3yabTaThbl OCBOCHHUS Y4eOHOI0 MpeaMeTa « XUMHS»

N3ydyeHnne XuMUKM B OCHOBHOM IIKOJIE INTAHUPYET JOCTUKEHHUE JINYHOCTHBIX, METANPEIMETHBIX U
MPEeIMETHBIX Pe3ylIbTaToOB. JINYHOCTHBIE Pe3yabTaThl 00yUEHHUsI OTPAXKAIOT YPOBEHD
c(hopMUPOBAHHOM IIEHHOCTHON OPHUEHTAIINH BBITYCKHUKOB OCHOBHOM IITKOJIBI, UX
WHAWBUIYAIbHO-TMYHOCTHBIC TTO3UIINH, MOTHUBBI 00pa30BaTEbHOMN NeATEIbHOCTH, COITUATBHEIE
YyBCTBA, JINYHOCTHBIE Ka4eCTBa. JINUHOCTHBIE pe3yJIbTaThl CBUJIETEIBCTBYIOT O MPEBPAIICHUN
3HAHWI U CTIOCOOOB AESITENFHOCTH, TPUOOPETEHHBIX YUAIIUMUCS B 00pa30BaTEILHOM IMPOIIECCe,
B CYIIHOCTHBIE Y€PTHI XapaKkTepa, MUPOBO33pEHUE, YOCXKACHNUS, HPABCTBEHHBIE IPUHITUIEL. Bee
9TO CIIYXHUT 0a3ucoMm st JOPMHUPOBAHUS CUCTEMBI IIEHHOCTHBIX OPUEHTAIIUN U OTHOIIICHUS
JUYHOCTH K ce0e, APYTHM JIIOASIM, TPo(heCCUOHATBLHOMN ACSITEIIPHOCTH, TPAXKIAHCKUM IPaBaM U
00513aHHOCTSIM, TOCYJapPCTBEHHOMY CTPOIO, TYXOBHOU cepe 001IeCTBEHHON KU3HU.
OCHOBHBIMU JIUYHOCHHBIMU pe3yTabmamamu 00y4eHUs] XUMUU SBIISIOTCS:



B yennocmmuo-opuenmayuonnoii cgepe:

- poccuiickas rpaxxaaHcKasi HIEHTUYHOCTh, MATPUOTU3M, YYBCTBO FTOPJOCTH 32 POCCUHCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M;

- OTBETCTBEHHOE OTHOIIICHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb, TPYAOII001E, CAMOCTOS TEILHOCTh
B IIPHOOPETEHUU HOBBIX 3HAHUN U YMEHUH, HABBIKM CAMOKOHTPOJIS U CAMOOIICHKH;

- YCBOGHHE MPABIII UHANBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MOBE/ICHUS B
YpPE3BBIYANHBIX CUTYAIHSIX, YTPOKAOIINX KU3HH U 3I0POBBIO JTIOCH, TOHUMAHUE U TIPUHSATHE
[IEHHOCTH 3[I0POBOTO U OE30MacHOr0 00pa3a KU3HH.

B mpyoosoii cgepe:

- TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalIbHENIIIEH 00pa30BaTebHONU TPACKTOPHH.

- B nosnasamenvroii (koenumusnoti, unmeniexmyanvhou) cgepe:

- IEJIOCTHOE MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKHU U
00IIECTBEHHON NIPAKTHKH, YIUTHIBAIOIIECE COIUAIBHOE, KYIbTYPHOE, SI3bIKOBOE, JYXOBHOE
MHOT000pa3ue COBPEMEHHOI'0 MUPA;

- YMEHHE YIPABISATH CBOCH MMO3HABATEIIBHOMN JCITEIHHOCTHIO.

Memanpeomemusimu pe3yiomamamu A3y9CHUsS] XUMUU SIBISIFOTCS:

- BIIQJICHHE YHUBEPCATHHBIMU €CTECTBCHHOHAYYHBIMU CIIOCOOAMH JIESTSIILHOCTH: HAOI0ICHHE,
U3MEepEeHHe, SKCIIEPUMEHT, yueOHOe HCCIIeJOBAHNE; TPUMEHEHHE OCHOBHBIX METOJIOB MIO3HAHUS
(cucTeMHO-NH(DOPMAIIMOHHBIN aHAJIN3, MOJICTUPOBAHUE) JUTSI H3YUCHHS PA3TUIHBIX CTOPOH
OKpYKarolleH 1eCTBUTEIILHOCTH;

- ACTIOJIb30BAHNE YHUBEPCAIBHBIX CITOCOOOB JISATEIILHOCTH 110 PEIICHUIO TIPOOJIEM M OCHOBHBIX
MHTEJJIEKTYaJbHBIX ONepaluii: popMyIHpoBaHUE TUTIOTE3, aHAIHN3 U CUHTE3, CPABHEHHUE,
00001eHNe, CHCTEMATH3AIHs, BBISIBIICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H, TIOUCK aHAJIOTOB;
- YMEHHE FeHepUPOBATh UJEH U OMPEENIATh CPEICTBA, HEOOXOANMBIE ISl X pealn3allii;

- YMEHUE ONPEICIATh LEIH U 33/1a4H JesITeIbHOCTH, BRIOUPATh CPEICTBA peaTU3aIliy eI U
MPUMEHSTh UX HA MIPAKTHKE;

- ACIIOJIb30BAHNE PA3IMYHBIX HCTOYHHUKOB TSI IIOTYICHHUS] XUMUYECKON HHPOPMAIUH.
Ilpeomemmnvimu pezynomamamu U3y4eHrs XUMUH SBIISIOTCS:

. B nosnasamenvnou cgepe:

- OBJIaJICHUE TIOHATUHHBIM arMapaToM U CUMBOJIHMYECKHUM SI3IKOM XHMHH; IEPBOHAYAIbHBIE
CUCTEeMATH3UPOBAHHBIC TIPEJICTABICHUS O BEIIECTBAX, HX MPAKTHYECKOM IPUMEHEHHH,

- OTIBIT HAOIOICHNUS M OMTUCAHUS U3yYEHHBIX KIIACCOB HEOPTaHUYECKUX COETUHEHUH, MPOCTHIX U
CJIOXHBIX BEIIECTB, IEMOHCTPUPYEMBIX U CAMOCTOSITEIILHO IMTPOBOIMMBIX SKCIIEPUMEHTOB, a
TaK)Ke XUMUYECKUX PEaKIUi, MPOTEKAEMbIX B MPUPOJIE U B OBITY, UCIIONB3YS AJIsL ATOTO
€CTECTBEHHBIHN (PYCCKHM, POJTHOMN) S3bIK U SI3bIK XUMUU;

- YMeHHE KJIacCU(UIIMPOBATH U3YUYCHHBIE OOBEKTHI U SIBICHHUSI, JIENIaTh BHIBOJIBI U
YMO3aKJTFOUCHUS U3 HAOFOICHUN, N3yUYEHHBIX XUMUICCKUX 3aKOHOMEPHOCTEH, TPOTrHO3UPOBATh
CBOICTBa HEM3YUYEHHBIX BEIIECTB IO aHAJIIOTUH CO CBOMCTBAMU MU3YUEHHBIX;

- YMEHHUE MOJICTTMPOBATH CTPOCHNE aTOMOB M MPOCTEHIITNX MOJIEKYT,

- YMEHHE CTPYKTYPHPOBATh H3yUEHHBIH MaTepHUal i XUMUIECKYIO0 HH()OPMAIIHIO, TOTYYSHHYIO
U3 IPYTUX UCTOYHHKOB.

B yennocmmuo-opuenmayuonnoii cgepe:

- YMEHHE aHAJTM3UPOBATh U OIIEHUBATH TIOCIICACTBHS JUTSI OKPYXKAIOIICH cpeibl OBITOBON U
MIPOU3BOJICTBEHHOU JESITENFHOCTH YEIIOBEKA, CBI3aHHOM ¢ Mepepad0TKON BEIIECTB.

B mpyooeoti chepe:

- YMEHHeE MIaHUPOBATh U MPOBOUTH XUMUYECKUHN IKCTIEPUMEHT.

B cgepe bezonacnocmu srcuznedesmenvnocmu.

- OBJIaJICHUE OCHOBAMH XUMHUYECKOU IPaMOTHOCTHU: CIOCOOHOCTh aHATTU3UPOBATh U OOBEKTUBHO
OIICHUBAThH KU3HEHHBIC CUTYAIlNH, CBI3aHHBIC C XMMHEH, HaBBIKAMHU 0€30ITaCHOTO OOPAICHHS C
BEII[ECTBAMH, UCIIOJIb3YEMBIMU B TTOBCETHEBHOM KM3HU; HCIIOIH30BATh BEIIECTBA B OTBETCTBUU
C UX TIPeITHA3HAYCHUEM U CBOMCTBAMH, OTIMICAHHBIMHU B HHCTPYKITHH 110 TIPUMEHEHUIO;



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

BbInyCKHUK HAY4YUTCSH:

XapaKTeprU30BaTh OCHOBHBIC METO/IbI TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;
OIKCBIBATh CBOMCTBA TBEPJBIX, JKUAKHUX, Fa3000pa3HbIX BELIECTB, BBIACIASA UX CYIIECTBCHHbIE
IPU3HAKU;

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

UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

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

pas3nyaTh XUMUYECKHE U (PU3NUYECKUE SBICHHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

OIpeNieNIATh COCTaB BELIECTB M0 ux hopMymnam;

OIpPEEIATh BaAJICHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSX;

OINPEAEIIATh TUIl XUMUYECKUX PEAKLUM;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUYECKUX PEaKLIUi;

BBISBJISITH IPU3HAKH, CBUJETEIBCTBYIOIINE O MPOTEKAaHUY XUMUYECKON PEAKIIUH IIPH
BBIMIOJTHEHUH XUMHUYECKOIO OIIbITA;

COCTaBJIATh (POPMYIIbI OMHAPHBIX COEINHEHU;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKIUii;

coOuro1aTh Mpasuiia 6€301MacHoN paboThl IPU MPOBEICHUH OIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;
BBIYUCIIATH KOJMYECTBO, 00bEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB
WJIM NIPOJYKTOB PEaKIny;

XapakTepu3oBaTh (PU3NUYECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJIa U
BOJI0pPO/IA;

H0Jy4aTh, COOMpaTh KUCIOPOA U BOJIOPO/;

pacrno3HaBaTh ONBITHBIM IIYyTEM ra3000pa3Hble BEIECTBA: KUCIOPOJ, BOJOPOI;
pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peaknmn», «MOJISPHBIA 00BEMY;
XapakTepu3oBaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;

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

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

OTpeeNATh MPUHAJICKHOCTD BEILIECTB K ONpEAEIEHHOMY KJacCy COEIMHEHHIH;
COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX COEMHEHUI N3YUYEHHBIX KIIACCOB;

MIPOBOAMTD OMBITHI, MOJITBEPKIAIONINE XUMUYECKIE CBOMCTBA U3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAaCTBOPBI KUCIIOT U IIEJI0YeH MO U3BMEHEHHUIO OKPACKH
MHAWKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXY KJIacCaMHU HEOPTraHUUECKUX COEIUHEHMI;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menaeneesa;

00BACHATH (PU3UYECKUIN CMBICI aTOMHOTO (TIOPSAAKOBOT0) HOMEpPAa XUMUYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIIBI U IepHoAa B nepuoandeckon cucreme .M. Menzaeneena;



OOBSCHSATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B TIpe/Iesiax
MaJIbIX TIEPUOIOB M TJIABHBIX MOJTPYIIIT;

XapaKTepU30BaTh XUMUUYECKUE FJIEMEHTHI (OT BOJIOPO/Ia 0 KAJIbIIUs) HA OCHOBE X MOJIOKEHHS B
nepuoanueckoi cucreme 1.1, MenneneeBa u 0COOEHHOCTEH CTPOCHHS MX aTOMOB;

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

PaCKpBIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATEIBLHOCTDY;
XapaKTepPU30BaTh 3aBUCUMOCTh (DU3UYECKHUX CBOMCTB BEIIECTB OT THIA KPUCTALITNICCKOM
pELIeTKY;

ONpeAeNsATh BUJ XUMHUYECKON CBSI3U B HEOPTraHUYECKUX COCIMHEHUSIX;

M300paxaTh CXEMbI CTPOSHHS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PA3HBIMU BUAAMH XUMHYECKHX
CBsI3€H;

PaCKpBIBATh CMBICII MOHATUM «HMOHY, «KATUOH», KAHUOHY, «IJIEKTPOJIUTHI», «HEITCKTPOIUTHIY,
«QIICKTPOJIMTHYECKAS JUCCOLUALINS», KOKUCIUTENDY, «CTENEHb OKUCICHUS «BOCCTAHOBUTENDY,
«OKHCJICHHUECY», «BOCCTAaHOBIICHUE,

ONpeAeIATh CTETIEHb OKUCIICHUSI aTOMa 3JIEMEHTa B COSMHECHUH;

PaCKpBIBATh CMBICI TEOPUU IEKTPOIUTUIECKOMN TUCCOIMALINN;

COCTABJISITh YPABHEHHUS SJIEKTPOIUTUUYECKON TUCCOLMALUN KUCIIOT, IIEJI0YEH, COJIEH;

OOBSCHATH CYLITHOCTH MPOIIECCa MIEKTPOIUTUUECKON JUCCOIMAIIMK M PEAKIIMIl HOHHOTO 0OMEHa;
COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKui OOMEHa;

OTIPEICIIATH BO3MOKHOCTh MPOTEKAHMSI pEeaKIInii HOHHOTO OOMEHa;

MPOBOJUTH PEAKIMHU, TOTBEPKIAIOIINE KAaUECTBEHHBIN COCTaB Pa3IMUHbIX BEIIECTB;
OTPENIETATh OKUCIUTEIh U BOCCTAHOBUTEIID;

COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMUYECKON PEaKIInu;

KJIACCU(PHUITUPOBATh XUMUYECKHUE PEAKIIMH 110 PA3TUYHBIM ITPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBSA3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAILIOB;
MPOBOAMTD OMBITHI [0 MOJTYYSHHUIO, COOMPAHUIO U U3YYECHUIO XUMUUYECKUX CBOHUCTB
ra3000pa3HBIX BEUIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YIIEKUCIBIN T'a3 U aMMHUaK;
XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB; Ha3bIBaTh
OpraHHYecKHe BElIecTBa Mo ux (GopMylie: MeTaH, 3TaH, STUJICH, METaHOJ, STaHOII,

TJIMIEPUH, YKCYCHAs! KUCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApPUHOBASI KUCJIOTA, OJICMHOBASI
KHUCIIOTa, TTII0K034;

OIICHUBATD BIIUSIHIE XUMUUYECKOTO 3arps3HEHNs OKPYKAIOIIEH Cpeibl Ha OPTaHU3M YeJIOBEKa;
rPaMOTHO 00paIaThCs ¢ BEIIECTBAMU B TOBCETHEBHOM KM3HUOMPEAETSATH BO3MOKHOCTD
MPOTEKAHUs PEAKIIUi HEKOTOPBIX MPEICTABUTENICH OPraHUYECKUX

BEILECTB C KHCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMM.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

BBIZIBUT'AaTh U MPOBEPATH SKCIICPUMCHTAJIbHO TUITIOTE3bI O XUMHUYCCKHUX CBOMCTBax BCIIICCTB HaA
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIIUH, O XapaKTepe
Y MPOAYKTaX Pa3IMuyHbIX XUMUYECKUX PEaKIIHI;

XapaKTepU30BaTh BEILIECTBA 10 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH PUYUHHO-
CJICACTBCHHBIC CBA3U MECXKAY JaHHBIMU XapPaKTCPUCTUKAMU BECIICCTBA,

COCTAaBJISITh MOJIEKYJISIPHBIE U MOJTHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUAM;

MIPOTHO3UPOBATH CIIOCOOHOCTD BEUIECTBA MPOSIBIATH OKUCIUTEIbHBIC WM BOCCTAHOBUTEIHHBIS
CBOICTBA C YYETOM CTEIEHEN OKUCICHHS IIEMEHTOB, BXOIAIINX B €r0 COCTAB;

COCTaBJISITh YPABHEHMS PEAKIIUI, COOTBETCTBYIOIINX MOCIIEIOBATEILHOCTH MPEBPALICHUIN
HCOPTaHNYCCKUX BCIICCTB Pa3JIMYHBIX KJIaCCOB;

BBIJIBUTATh U MPOBEPATH IKCIEPUMEHTAIIBHO TMIIOTE3bI O Pe3yJIbTaTax BO3JEHCTBUS pa3IMUHbIX



(akTOpPOB HAa U3MEHEHUE CKOPOCTH XMMUYECKON peaKiuy;

[ [Jucnonp30BaTh NPUOOPETEHHBIE 3HAHUS IJISl IKOJIOTUYECKU TPAMOTHOTO MOBEICHUS B
OKpYXKaroIleH Cpejie;

HCIOJIb30BaTh IPUOOPETEHHbIE KIIOUYEBbIe KOMIIETCHIIUN MTPU BBHITIOJTHEHUH ITPOEKTOB U y4eOHO-
HCCIIEIOBATEIbCKUX 33J1ay 110 H3yYESHUIO CBOMCTB, CIIOCOOOB MOTYYEHHUS M PacliO3HABaHHS
BEIIECTB;

00BEKTUBHO OLICHUBATh I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;
KPUTHYECKH OTHOCUTHCS K IICEBAOHAYYHOU HH(OpMaLIUU, HET0OPOCOBECTHOM peKiiame B
CpeACTBax MaccoBOi nHpopMaIumy;

OCO3HABaTh 3HAUYEHUE TEOPETUUECKUX 3HAHUN MO XUMHH VISl PAKTUYECKON e TEIbHOCTH
4eJI0BEKa;

CO3/1aBaTh MOJENU U CXEMBI JUI PellIeHUs] y4eOHbIX U MTO3HABATENIbHBIX 3a/1a4;

IIOHUMATh HCO6XOI[I/IMOCTB COG.HIO,Z[GHI/ISI HpGI[HHC&HHfI, npeajaracMbiX B MHCTPYKIUAX 1O
WCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U AP.

Conep:xanue yueOHOro npeamera « XumMmus»
8 kmacec.

Pa3nes 1. OcHOBHBIC OHATHS XMMHH (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX
NnpeACcTaBJIeHU)
IIpenmer xumuu. XrMHs KaK 4acThb €CTECTBO3HaHUs. Bemecrsa u ux ceorcrsa. Yucrtoie
BElIeCTBa U cMecu. MeTo/1bl MO3HAHUS B XMMHU: HaOJII0IeHNE, SKCIepUMEHT. [Ipuemsl
Oe3omacHo paboThl ¢ 000pyAOBaHKHEM U BemecTBaMu. CTpoeHue TIaMeHHU.
Yucteie BemecTBa 1 cMecu. CriocoObl OUYMCTKH BEIIECTB: OTCTauBaHuE, GUIbTPOBAHHE,
BbIIIAPUBAHUE, KPUCTAJUIM3ALMS, JUCTIILIALNS. PU3NUECKUEe U XUMUYECKUE SIBJICHUS.
Xumuueckue peakiuu. [Ipu3Haku XUMUYECKUX PEAKIHUI U YCIOBUSI BOSHUKHOBEHUS U TCUCHUS
XUMUYECKHUX PEaKLIH.
ATOMBI, MOJIEKYJIBI U HOHBI. BeriecTBa MOJNIEKYISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUSI.
Kpucrannumueckue u amopgHsbie BemecTBa. Kpucraainyeckue peneTku: HOHHas, aTOMHast U
MosekyJsipHas. [IpocTeie U cilokHbIE BeleCTBA. XUMUYECKUI AJIeMEHT. MeTallibl 1
HEMETaJUIbL.
AtomHas equHuIa Maccbl. OTHOCUTENbHAS aTOMHAs Macca. SI3bIK XUMUU. 3HAaKH XUMHUECKUX
HJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. XuMuueckue Gopmybl. OTHOCUTENbHAS
MOJIEKYJIsIipHAast Macca. KauecTBEeHHBIN U KOJMYECTBEHHBIM COCTaB BEUIECTBA. Beruuciaenus no
xumMudeckuM popmynam. MaccoBast 101 XUMHUECKOTO 3JIEMEHTA B CIIOKHOM BEIIECTBE.
BanenTHoCTh XMMHUECKUX 37IeMEHTOB. OnpeielieHne BaJJIeHTHOCTH 3JIEMEHTOB 110 popMyaam
OuHapHbIX coequHeHu. CocTaBlIeHne XUMUUECKUX POpMYT OMHAPHBIX COEAMHEHUN O
BAJICHTHOCTH.
ATOMHO — MOJIEKYJISIPHOE YUEHHE. 3aKOH COXPAaHEHMs MAacChl BelecTB. JKU3Hb U AESITEIbHOCTD
M.B. JlomoHOCOBa. XUMHUYECKHE YpPABHEHUS. THUIIBI XUMUUYECKUX PEAKIIUN.
Kucnopoa. Haxoxaenue B npupose. [losyueHne kuciaopoaa B 1ad0opaTopuu 1
MIPOMBINUIEHHOCTH. PU3HUECKUE M XUMHYECKUE CBOMCTBA KHCIopoaa. ['openne. OKCusl.
ITpumenenue kucnopona. Kpyrosopor kucnopona B npupoge. O30H, alsIoTpoIus KMCI0pOaa.
Bozayx u ero coctas. 3amura aTMoc(hepHOTo BO3/1yXa OT 3arpsi3HEHUH.
Bonopoa. Haxoxaenue B npupose. [lonyuenue Bogopoaa B 1abOpaTopuul U MPOMBIIIIICHHOCTH.
®dusnyeckue 1 XUMHUYECKUE CBOMCTBA BoAOpoaa. Bogopoa — BocctanoBuTenb. Mepsl
6e30macHOCTH Ipu pabote ¢ BogopoaoM. [Ipumenenne Bogoposa.
Bona. Metopb! onpeenienns coctaBa BOJbl — aHaIU3 U cUHTe3. Du3nyeckne cBOKWCTBA BOJIBI.
Bopa B pupoze u criocoObl ee 04UCTKH. Adpariyst BOAbl. XUMHUECKUE CBOMCTBA BOJIBI.
IIpumenenne Boael. Bona — pactBoputens. PacTBopuMocTh BemecTs B Boje. MaccoBast 101
PacTBOPEHHOIO BEILIECTBA.



KonuuectBennbie oTHomeHus: B xumuu. Konnuectso BemectBa. Monb. MonsipHas macca. 3akoH
ABoraapo. MomsapHblit 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OOBEMHBIE OTHOIIIEHUS
ra3oB [PU XUMUYECKUX PEAKIIUIX.

Baxxneiimume kiacchl HEOPraHMueCcKux coeAMHeHu. OKCUIbI: COCTaB, KJIACCU(pUKALIUA.
OcHoBHbIE U KUCTOTHBIE OKCUIbI. HOMeHkmaTypa okcuaoB. OU3ndeckue u XUMHUYECKUE
CBOIICTBa, MOJIy4€HUE U MpUMeHeHue oKkcuI0B. [ uapokcuanl. Kinaccuduxaiys rujpoKcuioB.
OcnoBanust. Cocras. Ilenoun u HepacTBopuMble ocHoBaHUs. HomenknaTypa. @uznueckue u
XMMHYECKHE CBOMCTBAa OCHOBaHMM. Peakuusa Heiitpanuzauuu. [lonyyenue nu npumeHeHue
ocHoBaHUU. AMpoTepHbIe OKcuabl U ruapokcuabl. Kucnorel. Cocras. Kinaccuduxanms.
Homenkiarypa. @u3ndeckue 1 XMMUYECKHE CBOMCTBA KUCIIOT. BBITECHUTENBHBIN sl METAILIOB.
Comu. CocraB. Knmaccuduxanus. Homenknarypa. @usndeckue cBoiicTBa comneil. PactBopumocThb
coJIel B BoJie. XMMHUYECKHE CBOMCTBa cojieii. CriocoObl mosrydeHus cojieit. [Ipumenenue coei.
['eneTndeckasi CBA3b MEXy OCHOBHBIMH KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUIA.
JemoHcTpanuu. O3HaKOMIIEHUE ¢ 00pa3liaMy IPOCTHIX U CIOKHBIX BeriecTB. CrocoOsl
OYMCTKH BEUIECTB: KPUCTAJUTH3ALUS, TUCTUIUIALMS, XpoMaTtorpadusi. OnbIThl, OJTBEPKIAIONINE
3aKOH COXPaHEHUsl MacChl BEIIECTB.

[Tonyuenue u cobrpanue Kuciaopoa METOAOM BBITECHEHUS BO3lyXa U BoJbl. Onpenenenue
cocraBa Bo3ayxa. Komiekiust HeTH, KAMEHHOTO YIJI U IPOAYKTOB UX MEePePabOTKH.
[Tonyuenue Boopoaa B anmnapare Kuma, npoBepka Bo10poia Ha YUCTOTY, TOPEHKE BOIOPO/a,
coOupaHue BOAOPOa METOJOM BBHITECHEHUS BO3/lyXa U BOJbl. AHAnMuU3 BoJbl. CHHTE3 BOJIBL.
3HAKOMCTBO C 00pa3iaMu OKCHIOB, KHCIIOT, OCHOBaHUH 1 coyield. Hewrpanu3anwst menoqn
KHCJIOTOM B IPUCYTCTBUU UHJIUKATOPA.

JlabopaTopHble onbIThbl. PaccMoTpeHne BemecTB ¢ pa3inyHbIMU (PU3HYECKUMU CBOMCTBAMH.
Pasnenenue cmecu ¢ nomoipto MarauTa. [Ipumepsl pu3ndeckx U XUMUYECKUX SBICHUM.
Peaxiuu, nurocTpupyrolme OCHOBHbIC TPU3HAKN XapaKTePHBIX peakiuu. Pa3noxenue
ocHoBHOTO KapOonara meau (II). Peakuus 3amenieHuss Mein Kene30oM.

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

IIpakTuyeckue paéoTsl

[TpaBuna TeXHUKH 0€30MACHOCTH MPU padoTe B XMMHUECKOM KaOuHeTe. O3HaKOMIICHHE C
71a00paTOPHBIM 000PYIOBAaHUEM.

OuucTka 3arps3HCHHON MOBApPEHHON COJIH.

[Tonydyenue u CBOMCTBA KUCIOPOA.

[TosryueHnue BOIOpOAa U U3YUYEHUE ETO CBOWCTB.

[TpuroTtoBieHne pacTBOPOB COJIEH € ONpeAENICHHON MacCOBOM J0JI€i paCTBOPEHHOTO BEILIECTBA.
Pelenune skcriepuMeHTaNbHBIX 3a4a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCTUHEHUINY.

PacuerHble 3agaun:

Brruucienue oTHOCUTETHLHON MOJIEKYJISIPHOM MacChl BelecTsa 1o ¢popmyse. Berancienue
MAacCCOBOH JOJH JIEMEHTa B XUMHUYECKOM COSIMHEHHH. Y CTAaHOBIIEHUE MpocTeIei popmysl
BEIIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxoxnenne MmaccoBoi 10JId paCTBOPEHHOTO BEIIECTBA B pacTBope. BoluncieHue macchol
PacTBOPEHHOTO BEIIECTBA M BOJIBI JJISI PUTOTOBIIEHUS PACTBOPA OMPEICICHHON KOHIIEHTPAIUH.
OOBbEeMHBIE OTHOIIIEHUS Ta30B MPH XUMHYECKHUX PEaAKIIHSIX.

Brerumncienns mo XuMUYECKUM YpaBHEHUSIM MacChl, 00bEMa U KOJUYECTBA BEIIECTBA OJTHOTO U3
MPOJYKTOB PEAKITUH 110 MAacCe UCXOTHOTO BEIIECTBA, 00bEMY HIIM KOJTHYECTBY BEIIECTBA,
COJIepIKallero

OINPEAEIEHHYIO JIOJII0 IPUMECEH.

Paszgea 2. [lepuoagnueckuii 3aK0H U NePpUOANYECKasi CHCTeMa XMMUYeCKUX jemenToB ..
Menpgeseesa. CTpoeHue aToma.

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



Ilepunonnueckuii 3akoH [[.11.Menzeneepa. [lepuoanueckas cucteMa Kak €CTECTBEHHO — HAY4HOE
KJ1accu(uKanms XMMUIECKHUX d1eMeHToB. Ta0nuuHas ¢opma npeacTaBieHus KiacCupuKamm
XUMUYECKHX AieMeHTOB. CTpykTypa Tabnuusl «llepuoandeckas cucteMa XMMHUYECKUX
anemenToB /.M. MenneneeBa» (kopotkas popma): A- u b- rpynmsl, nepuoabl. usnyeckuii
CMBICJI IOPSIAKOBOIO JIEMEHTA, HOMEpa I1€pHo/ia, HOMEPA IPYMIIb (17151 3JIEMEHTOB A-Ipym).
Crtpoenue aToMa: apo U 3JeKTpoHHas 00osiouka. CocTaB aTOMHBIX Si7iep: MPOTOHBI U
HeUTpoHbl. M30TOMBI. 3apsii aTOMHOTO Spa, MaCCOBOE YHUCIIO, OTHOCUTENIbHAS aTOMHAs Macca.
CoBpemenHast pOpMyIHPOBKA MOHATHS «XUMHYECKUNA AIEMEHT.

DJeKTpoHHas: 000J0YKa aTOMa: TIOHATHE 00 YHEPTeTUUIECKOM YPOBHE (3JIEKTPOHHOM CJI0€), €ro
€MKOCTHU. 3all0JIHEHUE 3JIEKTPOHHBIX CIIOEB Y ATOMOB 3JIEMEHTOB IIEPBOr0 — TPETHETO EPUOAOB.
CoBpemenHast HOpMyIHPOBKA MEPHOJUIESCKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie noctmxenus .M. MenaeneeBa: ucnpasieHue
OTHOCHUTEJIbHBIX aTOMHBIX MacC, IMIPEACKa3aHUE CYIIECTBOBAHUS HEOTKPBITHIX JJIEMEHTOB,
MIEPECTAaHOBKHA XUMUYECKHUX JIEMEHTOB B IEPUOANYECKOI cucteme. JKU3Hb U JeATEeIbHOCTh
J.N. Menneneena.

JdeMoHcTpanum:

®u3nyecKue CBOKMCTBA HIEJIOYHBIX METAJIIOB. B3anmoneiicTBre OKCUI0B HATPHsI, MarHus,
docdopa, cepsl ¢ BOJIOM, UCCIeI0OBaHIE CBOMCTB MOTYyYEHHBIX MPOAYKTOB. B3anmonelictBue
HaTpHs U Kajnus ¢ BoAoW. PU3HUecKue CBOMCTBA TAJIOTCHOB. B3auMoaeicTBrIe altOMUHHUS C
XJIOpOM, OpPOMOM U HOZOM.

CrpoeHnne BemecTBa.

DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE BUbl XUMUYECKOM CBA3U:
KOBAJICHTHAsI HEMOJISIPHAs, KOBAJIEHTHAs MOJIApHAsi, MOHHAasA. BaleHTHOCTh 3JIEMEHTOB B CBETE
31eKTpoHHOU Teopun. CteneHp okucaeHus. [IpaBuna onpenenenus creneHei OKUCIeHHs
AJIEMEHTOB.

JdeMoHcTpanum:

ComnocraBneHue PU3NKO-XUMUYECKUX CBOWCTB COCIMHEHHI ¢ KOBAJCHTHBIMU M HOHHBIMHU
CBS3SIMU.

9 ki1acca

Paznen 1. MuHoroo6pa3ue XuMHUECKUX peaKkui

Knaccudukanust XauMUIeCcKUX peakinii: peakiiui COSTUHEHUS, Pa3JIOKEHUs, 3aMEeIIEeHU,
oOMeHa. OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE peakiini. OKUCIUTENh, BOCCTAHOBUTEID,
MPOIIECCH OKUCTIEHUS U BOCCTaHOBJICHUS. CoCTaBlieHNEe YPaBHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBHUTENBHBIX PEAKIIUI C MOMOIIBI0 METO/1a YIEKTPOHHOTO OaaHca.

TennoBbie 3QPEKTH XUMHUUECKUX PEAKIHI. DK30TEPMUUYECKUE U IHIOTEPMUUECKHIE PEAKIIIH.
Tepmoxumuueckue ypaBHeHUsI. PacueTbl M0 TEpPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTh XUMUYECKUX peakiuii. @akTopbl, BIUSIONME HA CKOPOCTh XUMUYECKUX PEAKIIUA.
[lepBoHavaibHOE MIPEACTABICHUE O KaTaJIU3E.

O6parumbie peakuuu. [IoHATHE 0 XUMHUYECKOM PaBHOBECHH.

XUMHUYECKUE PEAKIIUU B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEANNEKTPoauThl. Monbl. KaTnonst
Y aHHOHBIL. ['mapaTHas Teopusi paCTBOPOB. DNEKTPOTUTHUYECKAS JUCCOLUALNS KUCIIOT,
OCHOBaHUH U cojeil. Cnabble M CUITbHBIC ANEKTPONUTHL. CTETeHb AUCCOIUAIIHH.

Peaxiiun monHoro oOMeHa. Y CJIOBHsI TeUCHUSI pEeaKIuii HOHHOTO OOMEHa 710 KOHIa. XUMHUYECKUE
CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIMHEHUH B CBETE MPEACTaBICHUN 00
ANEKTPOIUTUYECKON JUCCOIMAIMHA U OKUCITUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX.

[TonsaTHE O THIPONHU3E CONEN.

JdemoHcTpaumuu:

IIprmMepsl 5K30- U SHAOTEPMUYECKUX peaKnii. BzauMoaencTBue HUHKA C COJISTHOW U YKCYCHOM
KUCIO0TOW. B3anMoaencTBre rpaHyIMpOBaHHOTO IIMHKA U IMHKOBOW TBIIU C COJITHOM KHCIIOTOM.
BsaumoneiictBue oxcuna meau (II) ¢ cepHoit kMca0TON pa3HOIl KOHIEHTPALMU TPU PAa3HBIX
TeMnepaTrypax.



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

HcnplTaHue pacTBOPOB BELIECTB HA AJIEKTPUUYECKYIO IPOBOIUMOCTD. JIBH)KEHNE HOHOB B
3JIEKTPUYECKOM TIOJIE.

IIpakTuyeckne padoThbl:

W3yuenue BIusHUS YCIOBUI NPOBEICHUS XUMUYECKON PEAKLIUU Ha €€ CKOPOCTb.

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

JlaGopaTopHble onbIThI: Peakiinn oOMeHa MeX/1y pacTBOpaMH JIEKTPOIUTOB

Pacyernble 3a1a4n: Beruucinenus 1o TepMOXUMUYECKUM YPABHEHUSAM PEAKLIUMN.

Pa3nen 2. MHoroo6pasue BeuiecTn

Hewmeramnsl. ["anorensl. [1ooxeHnne B nepuoinyecKoi CUCTEME XUMUYECKUX JJIEMEHTOB,
crpoeHue ux aromoB. Haxoxnaenue B npupoze. Gusndeckue 1 XMMUYECKUE CBOMCTBA
ranoreHoB. CpaBHUTENIbHAS XapaKTEPUCTUKA rajoreHoB. [lonyueHne u npuMeHeHne rajloreHoB.
Xiop. @u3nvecKkre 1 XUMUYECKHE CBOMCTBA XJiopa. [IpuMenenue xiaopa. XimopoBoaopo.
®dusnuecKue CBOMCTBA.

[Tonryuenue. CosnsiHas kuciaora U e¢ conu. KauecTBeHHas peakiusi Ha XJIOPHI-UOHBI.
Pacno3znaBanue Xa0puaoB, OpOMHI0B, HOJUIOB.

Kucnopon u cepa. [lonoxenue B nepruoJnyeCcKoil CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE
ux atoMoB. Cepa. Amorponus cepbl. Dusnueckue u xumudeckue ceorcTea. Haxoxienue B
npupoze. [lpumenenue ceprl. CepoBogopo. CepoBogopoIHAS KUCIOTA U €€ COJIH.
KauectBennast peakuus Ha cynbpua-uonsl. Oxcug ceppi(IV). @usndeckue 1 XuMHYECKHE
cpoiictBa. [Ipumenenue. CepHucras kuciota u e¢ conu. KauectBeHHas peakius Ha Cyab(UT-
nonsl. Okcup cepbl(VI). CepHas kucinora. XMMHUYECKHE CBOMCTBA pa30aBICHHON U
KOHIICHTPUPOBAHHON CepHON KUCIOTHI. KauecTBeHHas peakius Ha CylIb(PaTHOHBI. XUMHUECKUE
peakLyy, JIeXkKaIINe B OCHOBE MOIYYEHUSI CEPHOM KUCIIOTHI B TPOMBILIEHHOCTH. [IpuMeneHne
CEpPHOM KUCIIOTBHI.

Azot u pochop. ITonoxeHne B nepuoguYecKoi ccTeMe XUMHUYECKUX JIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, hu3HuecKue U XUMUYECKHE CBOMCTBA, IIOJydyeHue U npumeHenue. Kpyrosopor
azora B npupojie. AMMuak. Gusnyeckrue 1 XMMUYECKHE CBOWCTBA aMMHAKa, MOTyYEHUE,
npuMmenenre. Conn aMMOHHUs. A30THasi KUCJIOTa U €€ cBoiicTBa. OKHCIUTENbHBIE CBOWCTBA
a30THOMU kucnoThl. [lonydeHne a30THON KUCTIOTHI B Tabopatopun. XUMUYECKHE PEaKIny,
JIe)Kalre B OCHOBE MOJIYYEHHS a30THOW KUCJIOThI B IPOMBIIIIEHHOCTH. [[piMeHeHne a30THOM
KucnoThl. CoM a30THOM KMCIIOTHI U MX pUMEHeHue. A30THbIe ynoOpenus. docdop.
Annorponust pochopa. Puzndeckue u xumuaeckue coictsa pochopa. Oxeun dhocdopa(V).
®docdopnas kucnora u e¢ conu. DocdopHbie yrnoOpeHus.

Yraepon u kpeMuuil. [loyoxeHnne B nepuoguYECKON CUCTEME XUMUYECKHUX AJIEMEHTOB,
CTPOEHHUE UX aTOMOB. YTiiepol. Ainotponus yriaepoaa. Pu3nyeckue 1 XuMUYECKHE CBOMCTBA
yraepona. AjacopOius. YrapHbIi ra3, CBOMCTBA U (PU3UOJIOTHUECKOE EHCTBUE Ha OPTaHU3M.
VYrnekucnslii ra3. YrojibHas KUCJIOTA U €€ COJIU.

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

Opranndeckue COEIMHEHNS YIIepoa.

Kpemuuii. Oxcun kpemuus(I1V). Kpemuuesas kucnora u e€ conu. Crexiio. LlemenT.

Mertannsl. [TonoxeHne METAIOB B IEPUOJUYECKON CUCTEME XMMUYECKHX DJIEMEHTOB, CTPOEHUE
MX aToMOB. Metaiuinueckas cBsizb. @U3HMYECKHE CBOMCTBA METAJUIOB. PsT aKTHBHOCTH METAJIJIOB
(3EKTPOXMMHMUYECKHH Psi/i HAPSHKEHUH METaIoB). XUMUYECKHEe CBOMCTBa MeTayioB. O0mmue
crocoObl oy4yeHus: MeTajuioB. CIijiaBbl METAIJIOB.

[Ilenounsle MeTaibl. 11on0keHNE MIETOYHBIX METAJUIOB B IEPUOJUYECKON CUCTEME, CTPOEHUE
nx aroMoB. Haxoxnenue B mpupoe. Pu3nyeckue 1 XMMHYECKHUE CBOMCTBA MIETOYHBIX
MeTaioB. [IpuMeHeHne nenoYHbIX METAIIIOB M UX COEAMHEHUMN.



[Ilenouno3emenbHble MeTaubl. [lookeHne neT0YH03EMENbHBIX METAJUIOB B IEPUOANUECKON
CHUCTEME, CTPOCHHUE UX aToMOB. HaxoxneHnue B mpupoie. Maruuii 1 KaJibLiMi, X BaKHEUIIIHE
coeauHeHus1. JKECTKOCTh BOJBI M CIIOCOOBI €¢ yCTpaHEHHUS.

Amomunuii. [lonoxxeHune amoMUHUS B IEPUOIUUECKON CUCTEME, CTPOCHUE €ro aToMa.
Haxoxnenne B mpupojae. Pu3nueckue U XMMHUYECKUE CBOMCTBA allfoMUHMS. [IpuMenenune
amoMUHUSA. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTFOMUHUSL.

Keneso. [Tonoxenue xene3a B IEPUOJUYECKON CUCTEME, CTpOEHUE ero aroma. Haxoxaenue B
npupoje. duznyeckne U XMuMUYECKHUE CBOMCTBA JKeJe3a. BaxkHelne coefuHeHus xenesa:
okcuabl, runpokcuasl u cou xkenesa(ll) n xeneza(Ill). KauectBennblie peakuuu Ha noHbI Fe2+ u
Fe3+.

JdemoHcTpaumuu:

®dusnueckue cBoicTBa rajioreHoB. [lonyyenue xJ10poBoopoaa U paCTBOPEHUE €T0O B BOJE.
AnnorponHsie Moaudukanuu cepbl. OOpasibl IPUPOIHBIX CYIb(UAOB U CyIb(HATOB.
[Toryuenue amMmmuaka 1 ero pactTBopeHue B Boje. O3HaKOMIIEHHE ¢ 00pa3liaMy MPUPOIHBIX
HUTPATOB, GochaToB Moenu KpUCTAIUTMYECKUX PEHICTOK anMasa U rpaguTa. 3HaKOMCTBO C
oOpa3iamMu IpUpOTHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO ¢ 00pa3liaMy Ba)KHEHIIINX
COEIMHEHUI HATPUs, KaJIKs, IPUPOIHBIX COETMHEHUH KalbLMs, PYAaMHU JKeje3a, COeIMHEHUIMU
aTIOMUHMS. B3anmoaencTBre EN0YHbIX, HIEI0YHO3EMETbHBIX METAJUIOB U aJIFOMUHUS C BOJIOM.
Cixkuranue xene3a B KHCIOPOJIe U XJIOpeE.

IIpakTnyeckue padboTbi:

[TosryueHue CoasTHONM KMCIOTHI U U3YyYEHHE €€ CBOMCTB.

Pelenune sxkcniepuMeHTaNbHBIX 3a1a4 110 Teme «Kucnopon u cepa»

[TonryueHue amMmmuaka 1 U3y4yeHHE €ro CBOMCTB.

[Toryuenue okcuna yriepona (IV) u usyuenue ero cBoiict. PacnoznaBanue kapooHATOB.
Pemenue skciepuMeHTaNbHBIX 331a4 110 TeMe «MeTaibl U UX COEAUHEHUS».
JlaGopaTopHble ONBITHI:

BolTecHeHue rajioreHaMu Jpyr Apyra u3 pacTBOPOB UX COCTUHEHUH.

KauectBeHnsle peakiuu cynbu-, cynbPuT- u cyabhaT- HOHOB B pacTBOpE.

O3zHakomiieHHe ¢ 00pa3laMu Cepbl U €€ MPUPOIHBIMU COETUHEHUSIMHU.

B3aumoneiictBue coseld aMMOHUS CO IETOYAMM.

KauecTBeHHbBIE peakiii Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBenHas peakuus Ha yriaeKHUCIbIi ras.

N3yuenue oOpa31ioB MeTa/u10B. B3anMoeicTBre METalIoB C pacCTBOPaMU COJIEH.
O3HakOMJIEHHE CO CBOWCTBAMU U MPEBpaIlleHUsIMU KapOOHATOB U THAPOKApOOHATOB.
[TonyueHnue rupoKcHia aTFOMUHUS U B3aUMOJEHCTBHE €ro C KUCIOTaMH U ILEI0YaMH.
KauectBenHsie

peakiuu Ha nonsl Fe2+ u Fe3+

PacuerHble 3agaun:

Boruncnenus mo XMMHYECKUM YPaBHEHUSIM Macchl, 00bEMa UM KOJIMYECTBA BEILIECTBA OJTHOTO
U3 IPOYKTOB PEaKIIMH 110 MacCe UCXOHOTO BEIIECTBa, 00bEMY MM KOJIMUYECTBY BEIECTBA,
COJIEPIKalIero OMpeIeICHHYIO OO TPUMECEH.

Pazpnen 3. Kpatkuit 0630p BaKHEHIINX OPraHNYECKUX BEIECTB

IIpeamet oprannueckoit xumun. Heoprannaeckue 1 OpraHMuecKue COeIMHEHUs. Y TIIepoa —
OCHOBa *H13HHU Ha 3emiie. OCOOEHHOCTH CTPOEHHS aTOMa YIJIepo/ia B OPraHUYECKUX
COETUHEHUSX.

VYraeBogopossl. [IpenenbHble (HACHILIEHHBIE) YTIEBOAOPOIbI.

Mertan, 3TaH, pornaH — MNPOCTEHUIINE MPEACTABUTEIH NPEAEIbHBIX YIIEBOI0POI0B.
CrpykTypHBIE (POPMYIIBI YTIEBOJOPOIOB. ['OMONOTHYECKH Psit PeAeTbHBIX

yriaeBo1opoaoB. 'omonoru. dusnyeckre 1 XMMHUYECKHE CBOMCTBA MPeIEIbHBIX YIIIEBOAOPOIO0B.
Peakuuu ropenus u 3amemienus. Haxoxaenue B Ipupo/ie IpeaesibHbIX YIIEBOIOPOIOB.
IIpuMeHeHne MeTaHa.

HenpenenbHble (HEHACHIILIEHHBIE) YIIIEBOJOPOIbl. DTUIEHOBBIN



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

Peakuus npucoenuuenus. KauectBeHHbIe

peakuuu Ha 3tuieH. Peakuus nonmumepusauuu. [lonustunen. [Ipumenenue stuena.
ANETUIICHOBBIN Pl HEMPEIETbHBIX YIIE€BOI0PO10B. AnleTuiieH. CBOWMCTBA alleTUIICHA.

IIpumeneHue aneruneHa.

[TpousBoaHbIe yriieBoopoaoB. KpaTkuii 0630p OpraHuYeCKUX COSAMHEHHUI: 0THOATOMHBIC
CIUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CITUPTHI (ITUICHTIIUKOJIb,
TJIMIIEPHH ), KApOOHOBBIC KHCIIOTHI (MypaBbUHAs, YKCYCHAs ), CIIOKHBIC A(DUPBHI, )KUPBI, YTIECBOIbI
(rroko03a, caxaposa, Kpaxmall, [eJUTI0I03a), aMUHOKHUCTIOTHI, OeNku. Poh OEIKOB B OpraHusMe.
[ToHsiTHE O BRICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJUMEPOB: MOHOMED, TTOJIUMED,

CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMepu3anuu. llonuatunen, moaunpomnuies,

TTOJTMBUHUJIXJIOPH/I.
JdemoHcTpaumuu:

Monenu MOeKys1 OpraHuYecKuX CoeIMHEeHU. ["'opeHue yriieBogopo 0B U 0OHApYKEHUE
IPOAYKTOB uX ropenus. Kauecrsennas peaxkuus Ha atuieH. [lonyuenue stunena. PactBopenue
STUJIOBOTO criMpTa B BoJie. PacTBopenue rimiepuna B Bojie. [lonydeHnue u cBoiicTBa yKCyCHOM
KUCI0ThI. MccnenoBaHue CBOWCTB KUPOB: PACTBOPUMOCTH B BOJIE M OPTaHUYECKUX
pactBopuTensix. KauecTBeHHbIE peakiiuu Ha MIIOKO3Y U Kpaxmail. O3HakoOMIIEHHE ¢ 00pa3amMu
U3JIeUH U3 MOJIMATUIIEHA, TOJIUIPONIIEHA, OIUBUHIIXJIOPUA.
[TpakTrueckue paboThl CrPYNIUPOBAHBI B OJIOKH — XUMHUYECKHE IPAKTHUKYMBI, KOTOPBIE CITy>KaT
HE TOJIBKO CPEACTBOM 3aKPEIUIEHHUs] YMEHHUM U HaBBIKOB, HO TAK)KE U CPECTBOM KOHTPOJIS 32

Ka4yC€CTBOM HX Cq)OpMHpOBaHHOCTH.

n/n | Pazneasl nporpamMmsl KosmuectBo | KotnuecTBo KosaunvecTBo
4acoB KOHTPOJIbHBIX NMPAKTHYECKUX
padoTr padort

1 OCHOBHBIE TOHATHUS XUMHUHU 54 3 6
(YpoBEHb aTOMHO —
MOJICKYJISIPHBIX TTPEICTABICHUI)

2 ITepuoanueckuii 3aK0H U 7 - -
nepuoaAnYecKas CucTemMa
XUMHYECKHX 3yieMeHToB J[. 1.
MenneneeBa. CTpoeHue aroma

3 CtpoeHue BemecTa. 7 1 -
XUMUYECKas CBA3b.

HTroro: 68 4 6

®opmyIupoBKa Ha3BaHUI pa3/ieioB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee
IpaKkTUYeCKHe paboThl, IEMOHCTPALIUH, Ja00PATOPHBIE OMBITHI B3AThI U3 MPOTPaMMBbI Kypca

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

TemaTnyeckoe IIIaHHpPOBaHue 9 Kiacce

Ne Pa3zgesanbl nporpamMmmel KouaunuyecrBo | KosimuecTrBo KouaunvecTBo
n/n 4acoB KOHTPOJbHBIX NPaKTHYECKUX
padoTt padort

1 MHoroo0pa3ue XUMHYECKUX 17 2 2
peakuui

2 MHoroo0pasue BeecTB 43 3 5

3 Kpatkuii 0030p BaxKHEHIINX 8 1
OpPraHUYeCKUX BEIIECTB

Hroro: 68 6 7







