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IlosicHuTeILHAS 3aMMHCKA

Pabouas mporpamma ydeOHOTO TpenIMeTa «XUMUs» pa3paboTaHa HA OCHOBE TpeOOBaHMIA
K IUIaHUPYEMBIM pe3yibTaTam ocBoeHUs OCHOBHOU 00pa30BaTeNbHONM MPOTrPaMMbl OCHOBHOTO
obmero o6pazoBanuss MKOVY «COILI c. Menpaunay, peammsytomeidr ®PI'OC Ha ypoBHE
OCHOBHOTO 00mero oOpa3oBanusi, U aBropckoil mporpammbl O.C.I'abpuensina «IIporpamma
OCHOBHOTO 00111ero oopazoBanus. Xumus. 7-9 knacce». M.: JIpoda,2015; (@I'OC).

Paboyas mporpamMma AeTanu3upyeT U PacKphIBACT COJEPKAHHME CTAHAAPTa, OTPEIEISIeT
oOIIyI0O CTpaTeTruio 0Oy4eHUs, BOCIIUTAHHUS M PAa3BUTHA, 0OyUJarOIIUXCS CPEACTBAMHU Yy4deOHOTO
npeaMeTa B COOTBETCTBUU C IESIMH W3YUEHHsI aHTJIMHCKOTO $3bIKA, KOTOPBIC OIIPE/ICICHBI
CTaHIAPTOM.

YMK:

1. Xumus. 8 iacc: yueOHUK it 001meo0pasoBaTenbHbIX yupexaeHuit/ 'adpuensa O.C.. - M.:
Hpoda, 2014 1.
2. Xumus. 9 kiracc: yueOHUK Jutst o0eoOpazoBarenbHbIX yapexaenuii/ ['abpuensa O.C.. - M.:
Hpoda, 2014 1.

MecTto yue6HOro mpeaMera B y4edOHOM IJIaHe
Paboyas mporpamma 1o XuMuu paccuntana Ha 168 gacos B 7 — 9 kiaccax:

'ona o0y4eHus KonudecTBo yacos B KonuuectBo y4eOHbIX Bcero 1acoB 3a y4eOHbIH
HEZEII0 HeJiesb rof
8 kimacc 2 34 68
9 kacc 2 34 66
Bcero gacos 3a kypc 168

IlnanupyemMblie pe3yibTaTbl OCBOCHUSI Y4eOHOIro npeaMera « XuMushH»

JIMYHOCTHBIMH Ppe3yJabTaTAMM H3y4YECHUs HpeaMera «XHUMUs» SBISIOTCS CIEeayroIue
YMEHUS:
- 0OCO3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPY)KAIOLIEro MUPA, BO3MOYKHOCTH €ro I03HABaeMOCTH
1 00BSCHUMOCTH Ha OCHOBE JJOCTHKEHUH HayKH;
- IIOCTENEHHO BBICTPAaNBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH MOTPEOHOCTD
U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YMCJIE U B paMKaX CaMOCTOSTEIIbHOW NEsTeIbHOCTU
BHE ILIKOJIbI;
- OLICHMBATh JKU3HEHHbIC CUTYallUH C TOYKU 3peHUsl 0e30IacHOro odpasa *KHU3HU U COXPAHEHUS
3JI0pOBbS;
- OLICHMBATh 3KOJIOTUYECKUN PUCK B3aUMOOTHOILIEHHUH YeoBeKa U PUPO/IbI;
- (GopMHUpPOBaTh HKOJOTHYECKOE MBILIUIEHUE: YMEHUE OLEHMBATH CBOIO JAEATENBbHOCTh U
IOCTYIIKM JPYTrUX JoAed ¢  TOYKM  3pEHHs  COXpPaHEHUs  OKpYXKawolled  cpembl.
Cpeocmeom pazeumusi TNYHOCTHBIX PE3yJIbTATOB CIIY)KaT y4eOHbIH MaTepuan U MPOJyKTUBHBIE
3aJjaHus yueOHMKa, HalleJCHHblE Ha pa3BUTHE — YMEHHME OLIEHMBAaTh IOBEJAECHUE 4YEJIOBEKA C
TOYKH 3pEHUS XUMUYECKOHN 0€30MaCHOCTH 10 OTHOLIEHHUIO K YEJIOBEKY U IPUPOJIE.

MeTtanpeaMeTHBIMHU pe3ylbTaTaMH U3YydeHHs Kypca «XUMUs» ABIseTcs (POpMUPOBAaHUE
YHUBEpCaJIbHBIX yueOHbIX aeicTBuil (YVY /).
Pezynamusnvie YY/I.

- CaMOCTOSTEJIbHO OOHapy)XKHBaTh U (OpMyaHpoBaTh ydeOHYIO MpoOIeMy, ONpeesiTh LENb
y4eOHOM e TeNIbHOCTH;
- BBIJIBUTaTh BEPCUU PELICHMs MPOOIEMBbl, 0CO3HABaTh KOHEUHBIH pe3yibTaT, BEIOUPATh U3
MIPEUI0KEHHBIX U UCKATh CAMOCTOSTENIHO CPEJICTBA JOCTHXKEHUS LIETIH;
- COCTaBJIATH (MHIMBUAYAJIBHO WM B IPYIIIE) IJIaH PEeLUIeHUs MpoOIeMbl;
- paboTas 1o IMJaHy, CBEpSATb CBOM JEHCTBHS C LETbIO U, IPU HEOOXOJAUMOCTH, MCIPABIATH
OLIMOKH CaMOCTOSATENbHO;
- B JIMAJIOTe C YUUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITEIbHO BHIPA0OTAaHHbBIE KPUTEPHH OLIEHKH.




Cpedcmeom opmuposanus perynsTUBHBIX Y Y]l ciaykar TEXHOJOTHS MPOOJIEMHOTO
7Majora Ha JTare W3y4yeHHs HOBOTO MaTepHajia M TEXHOJOTHS OLIEHHMBAHHSA 0Opa30oBaTEIbHBIX
TOCTHKEHUH (y4eOHBIX YCIIEXOB).

lloznasamenvuvie YVJI:

- aHAIM3UPOBATh, CPABHUBATH, KIACCH(PHUIIMPOBATh U 0000maTh (HaKThl U sSBICHUS. BBIIBIATH
MIPUYUHBI U CIICACTBUS MIPOCTHIX SABJICHUI;
- OCYHIECTBISITh CpaBHEHHE, KIAaCCH(UKAIMIO, CaMOCTOATENIBHO BBIOMpAsi OCHOBAHHS U
KPUTEPHUU JUIsl YKa3aHHBIX JIOTUUECKHUX OTepalIuii;
- CTPOUTH JIOTMUECKOE PACCYKIEHHE, BKIIOUAIOIIEe YCTAHOBJIEHNE TPUUNHHO-CIIEICTBEHHBIX
CBsI3€H;
- CO3/1aBaTh CXEMaTUYECKUE MOJIEIIU C BBIJIEJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00BEKTA;
- COCTaBJISITh TE€3UCHI, Pa3JIMYHbIE BU/IbI IIJIAHOB (IPOCTHIX, CIOXKHBIX U T.I1.);
- npeoOpa30BbIBATH HH(OPMALIMIO U3 OJHOTO BUA B IpYroi (Tabnuily B TEKCT U 1Ip.);
- YMETbh OMPEEIATh BOZMOXXHBIE HCTOUHUKH HEOOXOIUMBIX CBEJICHUM, MPOU3BOIUTH MTOUCK
nH(popMalY, aHAIM3UPOBATh U OILICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YV/I:
- CaMOCTOSITEJIbHO OPTraHM30BbIBaTh ydeOHOE B3aMMOJEMCTBHE B rpymnne (OonpeaeisaTh oOmue
LEJIH, paclpeAessaTh POJIH, JOrOBapUBATLCS APYT C APYroM M T.11.);
- OTCTauBasi CBOIO TOUKY 3PEHUS, TPUBOJUTH ApPTYMEHTHI, TIOITBEPXKIas UX (pakTamu;
- YMETh B3IJITHYTh HAa CUTYAIUIO C MHOM MO3UITUHU B IOTOBAPUBATHCS C JIFOJbMH UHBIX TIO3UIINH;

Cpeocmeom ¢hopmuposanuss KOMMYHUKATHBHBIX Y'Y [l ciy>kaT TEXHOJIOTHS MPOOIEMHOTO
nuanora (moOyKJaromui W MOJABOASIIMN AMaior) M paboTa B MajblX TpyImax, Takke
HCI0JIb30BAHME HA YPOKaX 3JIEMEHTOB TEXHOJOTUH MPOJTYKTUBHOTO YTEHUSI.

IIpexMeTHbIMM  pe3yJIbTATAMH OCBOCHHUS BBITYCKHUKAMH OCHOBHOW  IIIKOJIBI
MIPOrPAMMBI 110 XUMUH SIBIISIOTCSA:

1. B nosnasamenvuou chepe:

- J1aBaTh OIpENEICHUs] M3YyYCHHBIX IMOHATHUN: BELIECTBO (XMMHUYECKUN SJIEMEHT, aTOM, HOH,
MOJIEKYJa, KPUCTAJUITMUECKasl pelleTKa, BEIIeCTBO, MPOCThIE U CIOKHBIE BEUIECTBA, XUMUYECKas
¢dbopmMyna, OTHOCUTENbHAs aTOMHasi Macca, OTHOCUTENIbHAs MOJIEKYJIIpHasi Macca, BaJleHTHOCTb,
OKCHUJbI, KHUCIIOTBI, OCHOBAaHHS, COJIM, aM(pOTEPHOCTb, WHIUKATOp, MEPUOJUYECKHIl 3aKOH,
MepuoauvecKas CUCTeMa, Iepuoanyeckass Taliuia, H30TONbl, XUMHUYECKas  CBA3b,
ANIEKTPOOTPHUIATENIFHOCTh,  CTEMEHb  OKUCJICHHUS, JJIEKTPOJUT); XUMHUYECKas  peaKilus
(Xumuyeckoe ypaBHEHHUE, reHeTUYeCcKas CBSI3b, OKHUCJICHHUE, BOCCTaHOBJICHHE,
ANIEKTPOJIUTUYECKAS AUCCOLHUALINS, CKOPOCTh XUMUYECKOM peakliun);

- popmynupoBaths nepuoanueckuit 3akoH J.M.MenaeneeBa u packpbiBaTh €ro CMBICI;

- OINMKCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSTEIBHO MPOBEIACHHBIE IKCIIEPUMEHTBI, UCIOIb3YS
JUIS TOTO €CTECTBEHHBIN (PYCCKHi, pOIHOI) A3BIK U S3bIK XUMHH;

- ONKCHIBATH W pa3IWyaTh H3yYEHHBIC KJIACChI HEOPraHWYECKUX COCAMHEHUN, MPOCThIE U
CJIOXHBIE BEIIECTBA, XUMUYECKUE PEAKIINH;

- KJ1accu(UIUPOBATh U3YUEHHBIE OOBEKTHI U SIBJICHUS;

- HabdroAaTh JOEMOHCTPUPYEMBbIE W CAMOCTOSTENIBHO IPOBOAMMBIE OIBITH, XUMHUYECKHE
peaxiuu, MpoTEeKaroIIe B IPUPOJIE U B OBITY;

- JlenaTh BBIBOJABI M YMO3AaKIIOYEHUS U3 HAONMIOJNEHUH, M3YyYCHHBIX XHUMHUYECKHX
3aKOHOMEPHOCTEW, NPOTHO3UPOBATh CBOICTBA HEU3YUYEHHBIX BEIIECTB IO AHAJIOTHH CO
CBOWCTBAMM M3YUEHHBIX;

- CTPYKTYpPHpPOBaTh HW3YUEHHBIM MaTepuall W XUMHUYECKYI0 HH(POpMAIUIo, TOIYyYECHHYIO H3
JOPYTUX UCTOYHUKOB;

- MOJEIUPOBATh CTPOCHHE AaTOMOB DJJIEMEHTOB IIEPBOTO - TPETHETO IEPHOJOB, CTPOEHHUE
MPOCTEHIINX MOJIEKYJI.

2. B yennocmmuo-opuenmayuonnoii cghepe:

- aHaNM3UpOBaTh M OIICHWBATh TIOCIEACTBUSA [JJIS OKpYXKAlolled cpeapl OBITOBOM U
MIPOU3BO/ICTBEHHOH JIEATETLHOCTH YEJIOBEKA, CBA3AHHON € MepepaboTKON BEIIeCTB;



- Pa3bACHATH Ha MpUMepax (MPUBOIUTH MPUMEPHI, MOATBEPKIAIOIINE) MATEPUATHLHOE €TUHCTBO
Y B3aUMOCBSI3b KOMIIOHEHTOB JKMBOW M HEXXUBOM MPUPOBI U YEJIOBEKA KaK BaXKHYIO YaCTh 3TOTO
€MHCTBA;
- CTPOUTH CBOE MOBEJICHUE B COOTBETCTBUU C MPUHIIMITIAMU OEPEAKHOTO OTHOIICHUS K IPUPOJIE.

3. B mpyodosoti cghepe:
- INIAHUPOBATH U TPOBOJUTH XUMHUYECKUIN IKCIIEPUMEHT;
- UCIOJIb30BATh BEIIECTBA B COOTBETCTBUU C MX MPETHA3HAUYCHUEM U CBOWCTBaMH, OMTMCAHHBIMHU
B UHCTPYKIUAX IO TPUMEHEHHIO.

4. B cghepe bezonacnocmu HcuznedesmenbHOCmu.:
- OKa3bpIBaTh NEPBYIO MOMOIIb MPU OTPABICHUAX, OXKOTAX M JPYIHX TpaBMax, CBSI3AHHBIX C
BELIECTBAMU U JJAOOPaTOPHBIM 000PYIOBAaHUEM.

IIpumepnvie Hanpagnenus npoeKmHo 0essmenbHOCMU 00YYarOUUXCL:
- paboTa ¢ UCTOYHUKAMU XHUMHUYECKON MHPOpPMAIMK — UCTOPUYECKHE 0030phl CTAHOBJICHUS U
pPa3BUTHS M3YyYEHHBIX TOHSITHH, TEOPUH, 3aKOHOB;, J>XU3Hb M JIEATEIBHOCTH BBIJAIONTUXCS
YYEHBIX-XHUMHKOB;
- aHaJUTHYECKWE 0030pel UWHGOPMAIIMU [0 PEHICHUIO  OMNPEACIICHHBIX  HAy4YHBIX,
TEXHOJIOTHYECKUX, MPAKTHUYECKUX MPOOIIEeM;
- OBJIaJICHHE OCHOBAMH XMMHUYECKOTO aHAJIN3a;
- OBJIaJICHWE OCHOBAaMH HEOPTaHMYECKOTO CHHTE3A.

IIpeaMeTHBIMM pe3yJbTATAMHM U3YYCHHS TpeaMeTa «XUMUS») SBISIOTCS CIEIYIONIUe

YMEHUS:

Tema: «Bsedenue 6 xumuro. [Ipeomem xumuuy

Buvinyckuux nayuumcs:
- pacKphIBaTh CMBIC OCHOBHBIX TMOHSTHUM: BEHIECTBO, XUMHUYECKUN DJIEMEHT, OTHOCHUTEIIbHAS
aTOMHas U MOJIEKYJISpHAasi MacChl;
- Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;
- BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB, a TAK)KE MacCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUSX JUTsl OLIEHKU X MPAKTHUYECKON 3HaYMMOCTH;
- coOMoaaTh MpaBUiIa TEXHUKHA 0€30MMaCHOCTH TIPH MPOBECHUN HAOIIOICHUA U OTIBITOB.

Buvinyckuuk nonyuum 603MOoMCHOCHb HAYYUMBCAL:
- OIIpEeNIENATh POJIb PA3IUYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- XapaKTepU30BaTh METOJbl XUMHUUYECKON Hayku (HaONIO/IeHHE, CPaBHEHUE, SKCIIEPUMEHT,
W3MEpEHHUE) U UX POJIb B IO3HAHUU MTPUPOIBI.

Tema: « Amomvl XUMUYLECKUX DTIEMEHMO8»

Buinycknux nayyumes:
- pacKpbIBaTh CMBICII OCHOBHBIX MOHSTHI: aTroM, H30TONbI, XUMHUYECKas CBS3b,
AJIEKTPOOTPHUIATETLHOCTD;
- 00BACHATH (U3UYECKUN CMBICI TOPSAKOBOIO HOMEpa dJIeMEHTa, HOMepa TpyMIbl, HOMepa
Mepuo/a;
COCTaBIISATh CXEMbI CTPOEHUS aTOMOB TepBbIX 20 37IEMEHTOB MEPUOIUIECKON CUCTEMBI
J.1.MeHpeneena;
pa3nuyaTh BUAbI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBATEHTHYIO
HEMOJIAPHYIO U METAJTUYECKYIO;
M300paxaTh NMEKTPOHHO-HOHHBIE (DOPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUUYECKHUMHU CBSI3SIMH
pa3HOro BUAA.

Buinycxkuux nonyuum 603MoACHOCMb HAYYUMBCL:
- 0CO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUN JUIsl TPAKTUUYECKOU NEATENBHOCTH YEIOBEKA;
- OIUCBIBATh U3YUEHHBIE OOBEKTHI KaK CHUCTEMBI, IPUMEHSIS JOTUKY CHCTEMHOTO aHAJIN3a.

Tema: «IIpocmuvle sewgecmea»

Buinycknux nayuumes:
- KiIaccupUIMpPOBATh XUMHUUYECKUE DIIEMEHThl Ha METAJlIbl, HEMETAIIbl, HHEPTHBIC SJIEMEHTHI
(ra3sl) ISt 0CO3HAHMS BAXKHOCTH YIOPSIOUYEHHOCTH HAYYHBIX 3HAHUMN;
- BBIYUCIIATH KOJIMYECTBO BEUIECTBA, 00bEM MM MACCy IO KOJMYECTBY BEIECTBA;

Buinyckuux nonyuum 603mMoACHOCb HAYUUMBCA:



- pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, UCIOJb3ysd CPEACTBA YCTHOW M MMCbMEHHOMN
KOMMYHHUKAIlMM TpuU paboTe C TEeKCTaMu Yy4yeOHHWKAa | JONOJHHUTEIBHON JHMTEpaTypoH,
CTIPAaBOYHBIMU TAOJIUIIAMH;
- IpPOSABIATH I'OTOBHOCTh K YBAKEHUIO MHOM TOYKM 3pEHUS INPU OOCYXKACHUU pE3yJbTaToOB
BBITIOJTHEHHOW PaOOTEHI.

Tema: «CoeOunenus XuMu4ecKux 21emMeHmo8y

Buinycknux nayuumes:
- OIIPENIENATh CTENIEHb OKUCIEHUS 3JIEMEHTA B COEIMHEHUSX;
- OIIpENeNATh MPUHAJUIEKHOCTD BELECTB K OIIPENIETIECHHOMY KJlacCy HEOPraHUYeCKUX BELIECTB;
- pa3nuyaTh AKCHEPUMEHTAIbHO KHUCIOTHI M ILIEIOYM, IOJIb3YSACh WHIUKATOPaMU; OCO3HABaTh
HE0OX0TUMOCTh COOIOACHHS Mep O€30MMaCHOCTH MPU 0OPAICHUH C KHCIOTAMH U IeJI0YaMH.
- BBISABJISTH 3aBUCUMOCTb CBOWCTB BEILECTB OT CTPOCHMSI UX KPUCTAIUIMUECKUX PELICTOK:
MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKHUX;
- IPUTOTOBJIATH PACTBOPHI C OMPEEICHHON MacCcOBOM J0JI€i pacCTBOPECHHOTO BEIIECTBA;
- COCTaBJIATH (POPMYJIbI HEOPraHUYECKUX COECTUHEHUN IO CTENEHSIM OKHCIIEHUS JIEMEHTOB, a
TaKKe 3apsilaM HOHOB, YKa3aHHBIM B TAOJUIE paCTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U COJIEH.

Buinycknux nonyuum 603moxicHOCMb HAYUUMBCAL:
- HCHOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKOMN JIEATEIBHOCTH U
MTOBCEHEBHOM KM3HU ISl IPUTOTOBJIEHUS PACTBOPOB 33/JaHHONM KOHLIEHTPALIUU.

Tema: «HM3menenus, npoucxooaujue ¢ 8euecmeamiLy

Buvinyckuuxk nayuumcs:
- IPUBOIUTH IPUMEPHI XUMHUECKUX MPOIIECCOB B IPUPOJIE;
- 1300paXkaTh CYIIHOCTh XUMHUUYECKUX PEAKINI C TOMOUIBI0 XUMUYECKUX YPAaBHEHUH;
- OOBSICHATDH pa3IMyHbIe CIOCOOBI KTacCu(DUKAIIMY XUMHUECKUX PEaKIuii;
- IPOBOJIUTh XMMHUYECKHE OMBITHI U IKCIIEPUMEHTHI U OOBSCHATh UX PE3YIbTATHI;

Buinycknux noayuum 803MOoNCHOCHb HAYYUMbCAL:
- IOHUMATh POJIb XMMUUYECKHX MPOLIECCOB, IPOTEKAIOLIUX B IPUPOJIE;
- FPaMOTHO 00palaThcs C BEIECTBAMU B IOBCEIHEBHOMN KU3HH.

Tema: «Pacmeopenue. Pacmeopwi. Ceolicmea pacmeopos 271eKmpoaumosy»

Buinycknux nayuumcs:
- PACKpBIBATH CMBICI OCHOBHBIX IIOHSTUH: pAacTBOPbI, DSJIEKTPOJUT U  HEIIEKTPOJIMUT,
NIEKTPOIMTUYECKAs  JAUCCOLMALMs; OKHCIUTEIb U  BOCCTAHOBUTEIb, OKHCICHHE MU
BOCCTAHOBJICHHE
- OOBACHATH CYIIHOCTh PEAKIIM HOHHOTO OOMEHa;
- KJ1Taccu(UIUPOBATh OKCUABI U OCHOBAHUS 110 CBOMCTBAaM, KUCIIOTBI U COJIA IO COCTABY;
- COCTaBJISATh YPAaBHEHHsI 3JIEKTPOJIUTHUECKON JUCCOLMALIMYU KUCIIOT, IIEJI04YeH, COJIeH; MOIHbIE U
COKpAIllCHHBbIE ~ HOHHBIE  YpPaBHEHUS  peakuuil oOMeHa; ypaBHEHUS  OKHCIUTEIbHO-
BOCCTAHOBMTEINBbHBIX PEaKIHii;
- COCTaBJIATh YpPaBHEHMs peakluil, COOTBETCTBYIOUIMX MOCIEI0BATEIbHOCTH («IIETIOUKE»)
IIpeBpaIleHNIl HEOPraHUYECKUX BEIIECTB PA3JINYHBIX KJIACCOB;
- Ha3plBaTh oOOIIME XMMHMYECKHE CBONCTBA, XapakTepHble JUIl KaXJIOr0 H3 KIJIACCOB
HEOPraHUYeCKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJIeH;
- IPUBOJUTH IPUMEPbI PEaKLUui, NOATBEP)KIAOINX XUMHUUECKUE CBOICTBA HEOPraHUYECKUX
BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI U COJIEH;
- COCTaBJIATh OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIM OanaHc (i1 M3Y4YEHHBIX peakUuid) 110
IIPEUIOKEHHBIM CXEMaM DPEaKIMM W ONpEelNeNsITh BEIIECTBO-OKUCIUTEIb W  BELIECTBO-
BOCCTaHOBUTEJb B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLINAX;
- TPOBOJUTH JIAOOPATOpPHBIE OMNBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBONCTBAa OCHOBHBIX
KJIACCOB HEOPraHWYECKUX BELIECTB;

Buvinyckuux nonyuum 603mMoACHOCb HAYUUMBCA:
- COCTaBJIITb MOJIEKYJIIDHBIE U TIOJIHbIE HMOHHBIE YPAaBHEHMS 110 COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;
- IPUBOJUTH INPHUMEPHl PEAKUMH, MOATBEPKIAOIIUX CYLIECTBOBAHHE B3aUMOCBA3M MEXIY
OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX BEILIECTB;



- HCIIOJIb30BaTh MIPHOOPETECHHBIC KIIOYEBBIC KOMIICTEHTHOCTH IIPH BHITIOJTHEHHH,

- ICCIIEI0BATEIBCKUX MTPOCKTOB 0 U3YYCHUIO CBOWCTB, CIIOCOO0B MOMYICHHS i PACTIO3HABAHUS
BCIICCTB;

- BBIABJISITH CYIIECTBOBAHHE T'€HETHUUECKOM B3aMMOCBSI3U MEXK]Yy BEIIECTBAMU B PSIY: MPOCTOE
BEILIECTBO — OKCHJI — TUJPOKCHJI — COJIb.

Coneprxxanue y4eOHOr 0 npeaMera

Pazgen 1. OcHoBHble NOHATHA XUMHHM (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
NpeacTaBJIeHHUI)

[Ipeamer xumun. Metoapl TO3HAHUS B XUMUU: HAOJIO/IEHNE, SKCIIEPUMEHT, U3MEPECHHE.
Hcrounnkn xuMudeckoi nHGOpMaImu: XUMHYECKas tuteparypa, HTepHer.

Uucteie BemectBa u cMecu. Ouunctka BemecTB. [IpocThie W CIIOXKHBIE BEIIECTBA.
Metamiel ¥ HeMeTaulbl. XHUMHYECKHH DJIEMEHT, aToM, MOJIeKyJda. 3HaKh XUMHYECKHX
AJIEMEHTOB.  XUMHUYECKas dbopmyra. BanentHocTs XUMUYECKUX AJIEMEHTOB.
CocraBnienne ¢opMysl OMHAPHBIX COCTMHEHUM TI0 BAJICHTHOCTH aTOMOB XUMUYECKHUX JIEMEHTOB
U OIpeAeNieHHe BAJICHTHOCTH AaTOMOB XHMHUYECKHUX DJJIEMEHTOB 10 ¢opMyliaM OMHApHBIX
COEIMHEHU.

OtHocuTenbHas aToMHas macca. OTHOCHTENbHAs MOJIEKYJIsApHas Macca. MaccoBast J10JIst
XUMHUUYECKOTO AJIEMEHTA B CI0KHOM BeniecTBe. KomnuecTtBo BemecTBa. Mouib. MonsipHas macca
1 MOJIAPHBINA 00BEM.

dusndeckue SBICHUS M XAMHYECKHE peakuuu. [Ipu3Haku © yCIOBUS TPOTEKAHUS
XUMUYECKUX peakiuii. 3aKOH COXpPaHEHUS MacChl BEUIECTB TPU XHMHUYECKHX PEaAKITUIX.
Xumndeckue ypaBHeHUs. KodQhuIeHTs B ypaBHEHHSIX XUMUUECKUX PEAKITUN KaK OTHOIICHUS
KOJIMYECTB BEIIECTB, BCTYMAIOIMMX M OOpa3yIOIIUXCS B PE3YJIbTaTe XUMUYECKOW pEaKIIHH.
[Ipocreiiire pacyeTsl MO YpaBHEHUSIM XUMUYECKUX PEAKIIUH.

OCHOBHBIE KJIACChl HEOPraHM4ecKux coeauHeHuil. HomeHkiarypa HEOpraHM4eCcKHUX
BeniecTB. Kucnopoa. Boznyx. I'openne. Okcuapl. OKCUIBI METAUIOB M HEMETaIoB. Bogopo.
Bopa. Oumncrtka Bombl. Aspanus BoAbl. B3anmoneicTBHE BOJbI € OKCHAAMU METAIOB M
HeMeTauioB. KuCIOTh, KiIaccupukanuss W CBOWCTBA: B3aMMOJICHCTBUE C METaJUIaMU,
okcuaaMu MetaiioB. OcHOBaHUs, KiaccuuKaus U CBOMCTBA: B3aUMOJCHCTBHUE C OKCHIAMU
HEeMEeTaJUIoB, Kuciaotamu. AMdorepHocTs. KucinorHo-ocHoBHBIE nHAuKaTOphl. Conmu. Cpenanue
cosii. B3aumonenicTBue coseil ¢ MeTajylaMu, KUCIOTaMu, 1eaoyaMu. CBs3b MEXIy OCHOBHBIMU
KJIaCCaMH HEOPraHMYECKUX COECTUHEHUN.

[lepBoHauanbHBIE MPEICTaBICHUSI O €CTECTBEHHBIX CEMENCTBaX (Tpymmnax) XMMHYECKHX
3JIEMEHTOB: IIEJIOYHbIE METAILIbI, TAJIOT€HBI.

Paznen 2. Ilepumoanueckuii 3aKOH W TNEPHOIAMYECKAs] CHCTeMa XHUMHYECKHX
3jemeHTOB [[..MenpaeseeBa. CTpoeHue BemecTrBa

[lepuognueckuit 3akoH. VICTOpusi OTKPBITHS TEPUOJUYECKOTO 3aKOHA. 3HAUYEHUE
MEPUOANYECKOT0 3aKOHA ISl pa3BUTHUS HAyKH.

[leproguueckast cucTeMa Kak €CTECTBEHHOHAy4yHas KiacCU(UKAMUS XUMUYECKUX
aneMeHTOB. TabnmuynHast (opma mnpencTaBieHUs KiIacCU(UKALUA XUMUYECKUX DIEMEHTOB.
Crpykrypa Tabmuisl «I[lepuoaudeckas cucrema xumuueckux sneMmeHToB Jl. M. MenneneeBay.
Ou3nyecKuil CMBICT TOPSAKOBOTO (AaTOMHOT0) HOMEpa, HOMepa Mepuoia U HoMepa TpyIIbl (11
AIIEMEHTOB A-TpyIm).

CrpoeHue aToMa: sSipo U dIEKTpOoHHAas obosouka. CocTaB aTOMHBIX Sifiep: MPOTOHBI U
HEUTpoHbL. M30TOmBI. 3apsig aTOMHOrO s/pa, MacCOBOE YMCIO M OTHOCHUTENIbHAs aTOMHast
Macca. DIEKTpOHHas 000J0YKa aromMa. OJEKTPOHHBIE CIOM aTOMOB OJIIEMEHTOB MaJbIX
MEePUOOB.

XuMHUecKasi CBA3b. DJEKTPOOTPULATEIBHOCTh aTOMOB. KoBaneHTHas HemoJisipHas W
noJjisipHasi cBsi3b. MIoHHast cBsi3b. BaJIeHTHOCTB, CTENEHb OKUCIIEHUS, 3aps]] HOHA.

Pazgen 3. MHoroo0pasue XuMHYeCKUX peaknuii

Knaccudukarus XUuMHYECKHX PEaKIUil: peaKkiiuy COSTUHEHHS, Pa3lIOKEeHHUs, 3aMEIICHHS,
oOMeHa, 9K30TEepMHUUECKHE, SHIOTEPMUUYECKHUE, OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHEIE,
HeoOpaTuMble, 0OpaTUMBIE.



Ckopocth xuMHuUecKUX peakuui. daxkTopbl, BIHAIOIIAE HA CKOPOCTb XHMHMUYECKUX
peaKuuu.

PactBopbl. OnekTposiuTHyecKas AUCCOLMALMS. OJIEKTPOJUTBI U HEDJIEKTPOJIUTHI.
Karnons! u annonsl. Jlucconuanus cojied, KUCJIOT U OCHOBaHUM B BOJHBIX pacTBopax. Peakuuu
MOHHOTO 0OMEHa B PacTBOPAX AEKTPOJIUTOB.

Pa3znen 4. MuorooGpasue BeuecTn

EcrecTBeHHBIE CeMEHCTBA XMMHUYECKHX JIEMEHTOB METAUIOB M HemeTawioB. OOmias
XapaKTepUCTHKa HEMETAJJIOB Ha OCHOBE UX TMOJOXEHUS B IEPUOJUYECKONH CHCTEME.
3aKOHOMEPHOCTH W3MEHEHHsI (U3UYECKUX M XHUMHUYECKUX CBOWCTB HEMETAJUIOB — MPOCTHIX
BELIECTB, UX BOJAOPOJHBIX COECIUHEHHMN, BBICIIUX OKCHJIOB M KUCJIOPOJCOJAEPKAIIUX KUCIOT Ha
IIPUMEPE IEMEHTOB BTOPOIO U TPETHEr0 NMEPHUOJIOB.

OO01as xapakTepuCcTHKa METAJUIOB HA OCHOBE MX IOJIO’KEHUS B MIEPUOINYECKON cUCTEME.
3aKOHOMEPHOCTH HW3MEHEHUs (PU3MYECKUX U XHMHUYECKUX CBOMCTB METaNIOB — IPOCTHIX
BEIIECTB, UX OKCHJOB U T'MAPOKCHJIOB Ha MPUMEPE IEMEHTOB BTOPOTO U TPETHETO MEPUOJIOB.
AmpoTepHble coenuHeHHus amomMuHus. OOmIas XapakTepUCTHKa >Kee3a, €ro OKCHIOB U
TUIPOKCHUIOB.

Pa3jnen 5. JxkcnepuMeHTaANbHAS XUMUS

JleMOHCTpallMOHHBII W Ja0opaTopHbIi JKkcnepuMeHT. 1. Ilpumepsl Qusnueckux
sBreHUH. 2. [IpuMepsl XUMHUECKUX PEaKIHid C SIPKO BBIPAKCHHBIMU M3Y4aeMbIMHU TPH3HAKAMH.
3. Peakmum coeamHeHwMs,pa3oKeHus, 3aMenieHnst, oOMeHa. 4. Peakunu, WUTFOCTpHPYIOIIHE
CBOMCTBa M B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPraHUYECKUX COETUHEHHH. 5. ONbITHI,
WLTIOCTPUPYIOIINE 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB MIEJIOYHBIX METAJJIOB M TaJOTCHOB. 0.
OnbIThI, WJUTIOCTPUPYIOIIME  3aKOHOMEPHOCTH  M3MEHEHHUSI  CBOMCTB  THAPOKCHUIOB U
KHCITIOPOICOAEPKAIMX KUCIOT 3JIEMEHTOB OJHOrO mepuoaa. /. [Ipumepsl OKHUCIUTETHHO-
BOCCTAaHOBUTEJIBHBIX peakiuii.8.DaKkTOphl, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEAKIIUH.
9.Ilpumepbr  dHIO- W dK30TepMmuueckux peaknuid. 10. CpaBHEHUHE AIMEKTPONPOBOJTHOCTH
PacTBOPOB JJICKTPOJIMTOB U HEINEKTpoauToB. 11. Peakniuu nonnoro oomena. 12. OnbIThl,
WUTIOCTpUPYIOIIKE (PU3NUECKHEe U XUMHYECKUE CBOICTBA N3y4aeMbIX BELIECTB.

IIpakTHyeckue padornl - 8 kiaace 1. [IpaBmia TexHukH GE30MACHOCTH MPHU padboTe B
XxuMu4YeckoM kabuHere. Ilpmembr oOpameHuss ¢ 7gabOpaTOpHBIM — OOOPYAOBaHHUEM |
HarpeBaTelbHBIMU TIpuOOpamu. 2. [lpuroToBieHne pacTBopa caxapa W pacyeT €ro MacCOBOM
107U B pacTBope. 4. YCII0BUS TEUSHHS] XUMUYECKUX PEaKIUil MEX 1y pacTBOPAMH JIEKTPOIUTOB
10 KOHIA. 5. Periennie skcriepuMeHTaNbHbIX 33/1a4.

IIpakTuyeckne padorbl - 9 kmacc 1. OcymiecTBiICHHE IEMOYKH XHMHUYECKHX
npeBpamieHuii. 2. IlomyueHue w®  cBolcTBa coeAWHEHWH  MeTaioB. 3.  PemeHue
AKCIEPUMEHTAJIbHBIX 3aJ]a4 Ha paclo3HaBaHUE U IMOJIyu€HUE COeMHEHUN MeTaioB. Pemienue
SKCIEPUMEHTaIbHBIX 3a1au no teme «llonrpymnma kucnopona». 5. Ilomydyenue, cobupanue u
pacrno3HaBaHKe ra3oB.

PacuerHble 3agaun. 1.Boruncnenne OTHOCUTENFHOM MOJIEKYISIPHONU M MOJISIPHON MacChl
BEIECTBA MO €ro XUMHUYeckoil ¢opmyne. 2. PacueT MaccoBOM 10JIM XMMHYECKOTO JIEMEHTa B
coenuHeHuH. 3. PacueT maccoBoll 1011 pacCTBOPEHHOIO BEIECTBa B pacTBope. 4. Brruucnenus
[0 XUMUYECKUM YPaBHEHHSIM MacChl HJIM KOJIMYECTBA BEIIECTBA OJHOTO M3 yYaCTBYIOIIUX HIIU
MOJIYYAIOUIUXCSd B PEaKIHUU COCAMHEHUH MO H3BECTHOM Macce WM KOJMYECTBY BeIIeCTBa
JIPYroro COeIMHEHUsI.

OcHoBHOE coaepkaHue

8 Kknacc

BBenenmne -6 yacon

IIpenmer xumuu. MeToabl TMO3HaHMA B XUMHM: HaOMIOJIEHHE, 3KCIIEPUMEHT,
MojienupoBaHue. VICTOUYHMKM XUMHUYecKOM uHpOpManuu, ee TMOoJydYeHHe, aHalu3 M
NpeJCTaBIeHUE €ro pe3ynpTatoB. lloHATHE O XHUMHYECKOM »dJeMeHTe U (opMax ero
CYIIECTBOBaHMS: CBOOOJHBIX aTOMaX, MPOCTBIX U CIIOKHBIX BemlecTBax. [IpeBpalieHus BemecTs.
OTnuune XUMUYECKHX peakiuii OT (U3NYecKuX sBIeHWH. Ponb XuUMHHM B KU3HU 4YETIOBEKa.
Xemodunus u xemopobus. Kparkue cBeieHHs U3 UCTOPUM BOZHUKHOBEHHUS U PA3BUTHUS XUMUHU.
Ponb 0oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU XHUMHUYECKOH Haykun — paboTel M. B.



JlomonocoBa, A.M. bytnepoa, [I. W. MenneneeBa. Xumuueckass CHMBOJIMKA. 3HAKU
XMUMHYECKUX DIIEMEHTOB M MPOUCXOKJICHUE UX HazBaHWH. Xumuueckue Gopmyinsl. MHAEKCH U
kod(puimentel. OTHOCUTENIBHBIE AaTOMHAs M MOJICKyIsipHas Macchl. [IpoBeneHme pacueToB
MacCOBOH JI0JIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE Ha OCHOBE ero Gopmynsl. Ilepuoanaeckas
cucrema xumudeckux dnemeHtoB J[. M. MeHneneeBa, ee CTpyKTypa: Malibie W OOJBIIHE
nepuojbl, rpymnsl U noarpynnsl. [lepuoanueckass cucTeMa Kak CIPAaBOYHOE IOcoOUe Jyist
MOJTYYCHUS CBEJICHUN O XUMHUYECKUX IJIEMEHTaX.

Jdemoncrpauuu. 1. Monenu (mapocrepkHeBbie U Ctroaptra—bpurieda) pa3nuuHbIx
MIPOCTBIX U CJIOXHBIX BelecTB. 2. Komnekuus cTekisHHON xumudeckoi nocyasl. 3. Komnekuus
MaTepuasoB U U3JIETU U3 HUX Ha OCHOBE amfoMuHus. 4. BzaumopeiicTBue Mpamopa ¢ KUCIOTOM
Y IOMYTHEHHUE U3BECTKOBOU BO/IBI.

Tema 1. AToMbI XUMHYeCKHX dJIeMeHTOB — 10 yacoB

ATOMBI Kak (opma CyIIeCTBOBaHUS XUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEACHHS O
CTpOEHUHM aTOMOB. JloKkazaTenbCcTBa CJIOXHOCTH cTpoeHHus aTtoMoB. OmbITel Pesepdopaa.
[InanerapHas MOAENb CTPOCHUS aTOMA.

CocTtaB aTOMHBIX siJep: MPOTOHBI, HEUTPOHbI. (OTHOCHUTENbHAs aTOMHas Macca.
B3anmMoCBsI3b NOHATUHN «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI ATOMHAsI MacCay.

N3menenue uymcia mpOTOHOB B siApe aTtomMa — O0Opa3oBaHUWE HOBBIX XHMHUYECKHX
JJIEMEHTOB.

N3menenne unciaa HEHTPOHOB B siipe aToMa — oOpa3oBaHue U30TONOB. CoBpeMEHHOE
ONpEICIICHUE TOHATUS «XUMUYECKUHU 3JIeMEHT». M30TOmnbl Kak pa3HOBHUAHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO JIEMEHTA.

OnexktpoHbl. CTpoeHUE AIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHX IJIEMEHTOB MAaJIBbIX
nepuooB. [IoHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrema xumuueckux sneMmeHToB JI. M. MenneneeBa u crpoeHue

aTOMOB — (PU3MUYECKHUl CMBICT MOPSJIKOBOTO HOMEpa 3JeMEHTa, HOMEpa IpYIIbl, HOMEpa
nepuoja.

N3meneHne uucia 31€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHMYECKOTO
3lIeMeHTa — 00pa3oBaHuE MOJIOKUTENBHBIX U OTPULIATENbHBIX MOHOB. VMOHBI, 00pazoBaHHbIE

aTOMaMHU METaJUIOB M HeMeTauloB. [IprumHbI M3MEHEHHSI METAUIMYECKUX U HEMETAJNINYECKUX
CBOMCTB B mepuoaax u rpymnnax. OOpa3zoBaHue OWHapHBIX coeauHeHUU. [loHsTHE 00 MOHHOI
cBs3u. Cxembl 00pa30BaHusl HOHHOM CBSI3U.

BzaumopeiicTBue aToMOB 3JEMEHTOB-HEMETAZIOB MEXIy €000l — oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJI TIPOCTBIX BewlecTB. KoBaneHTHas HENOJSIpHAs XUMUYECKas CBSA3b.
DJEeKTPOHHBIE U CTPYKTypHBIE QopMysbl. BzaumoaeiicTBue aToMOB HEMETAIIIOB MEXAY COOOM
— o0Opa3zoBaHue OMHAPHBIX COCTUHEHUM HEMETAIUIOB. DJIEKTPOOTpULIaTeIbHOCTh. KoBaneHTHas
noJisipHas cBsi3b. [loHATHE O BaJEHTHOCTHU KaK CBOICTBE aTOMOB 00Opa3oBBIBaTh KOBAJEHTHBHIE
xumuueckue cBsa3u. CocraBienue ¢opmya OMHAPHBIX COEQUHEHHM 1O BAJICHTHOCTH.
Haxoxpaenue BaneHTHOCTH MO (hopMysie OUHAPHOTO COCAMHEHUS.

BzaumoneiicTBue aTroMoB MeETayuIOB MEKIy co00i — 00pazoBaHHE METAIIMYECKUX
kpuctauioB. [loHdaTre 0 MeTamInyecKkon CBA3M.

JdemoncTpanuu. Mojenu atoMOB XUMHUYECKUX 3JIeMEHTOB. llepuoauueckas cucrema
xumudeckux saemeHtoB JI. M. MenneneeBa (pasnuunbie ¢dopmbl). M3roToBiaeHue Mojenei
MOJIEKYT OWHApHBIX coenuHeHuH. I3roToBleHWe MOJeNU, WIIIOCTPUPYIOLIEH CBOICTBa
METAJUIMYECKOH CBS3H.

IIpakTnuyeckue padorsl 1. [IpaBuia TexHuku 06€30MaCHOCTH MPH PadOTE B XUMUYECKOM
kabunete. [Ipuembl oOpaiieHus ¢ IabOpaTOpHBIM OOOpPYIOBAaHHMEM U HarpeBaTeIbHBIMU
npubopamu.

KounTtpoabHas pa6ora 1 no Teme: «ATOMBI XUMHYECKUX SIIEMEHTOBY»

Tema 2. IIpocThle BeuiecTBa -/ 4acoB

[Tomoxenne weTamuioB U HeMeTauioB B IlepuoauMyeckoil CcuUCTEME XUMHUYECKUX
3JIEMEHTOB

. N.MenneneeBa. BaxkHeifliiue mpocTbie BElIECTBA — METaJUIbI (KeJe30, alllOMHHUH,
KambpIUi, MarHUi, HaTpuH, kanuit). O0mue Gu3nveckre CBOWCTBAa METaJUIOB. BaxkHelme



MPOCTHIC BEIIECTBA-HEMETAIUIBI, 0OpPa30BaHHBIE aTOMaMHU KHCIOpPOJa, BOJOPOJAA, a30Ta, CEpHI,
docdopa, yraepoma. MosieKyinbl TPOCTBIX BEIIECTB-HEMETAIIOB — BOAOPOJIA, KHCIOPOJa,
a3zoTa, rajmoreHoB. OTHOCUTENIbHAs MOJEKyasipHas Macca. CIOCOOHOCTh aTOMOB XHMHYECKUX
AJIEMEHTOB K O0Opa30BaHUIO HECKOJIBKHX IPOCTHIX BEIIECTB — aJUIOTPONHS. AJIOTPOITHBIE
MoaupuKauK Kuciopoaa, Qocdopa, onoBa. Merammyeckue W HEMETAIMYECKHE CBOMCTBA
MPOCTHIX BeHIeCTB. OTHOCUTEIBHOCTh 3TOTO MOHSITHSL.

Uucno Aoranpo. KommuecTBo BemectBa. Moisib. MomnsipHasi Macca. MosipHbIiE 00beM
ra3o00pa3HbIX BemecTB. KpaTHbie eUHUIBI H3MEPEHUST KOJTMYECTBA BENIECTBA — MIJITUMOJb U
KWJIOMOJIb, MWUIUMOJISIDHASE M KWAJIOMOJIApHAs MacChl BEIIECTBA, MUJUIMMOJISIPHBIN U
KHJIOMOJISIPHBIN 00BhEMBI Ta3000pa3HBIX BEIICCTB.

PacueTsl ¢ MCMIOIB30BAHMEM TOHSATHI «KOJIMYECTBO BEIIECTBA», «MOJISIpHAST Maccay,
«MOJISIPHBIN 00bEM Ta30BY, «IHCIO ABOTAIPO».

JemoncTpanun. O3HakOMJIEHHE ¢ KOJUIEKIIHed MeTayioB. O3HaAKOMIIEHUE C KOJUIEKIUEH
HEMETAJIOB.

KonTpoasHas padora 2 no teme: «IIpocTteie BemecTBay

Tema 3. CoeqHeHUsI XHMHYECKHX 2JIeMEeHTOB — 14 yacos

Crenenp oxucnenus. CpaBHEHHE CTEMEHU OKHCIEHUS W BajeHTHocTH. OmpenereHue
CTETNIEHU OKHCJIEHMs 3JIEMEHTOB B OMHapHBIX coeauHeHusx. CocraBiieHue Gopmyi OMHApHBIX
COeQUHEHNH, OOIINI cIT0CO0 UX Ha3BaHUM.

bunapHbie COCTMHEHHUS METAUIOB M HEMETAJIOB: OKCHIBI, XJIOPHUIBI, CYTb(UIBI U TIP.
CocraBnenne ux ¢opmyn. buHapHbie coeTMHEHNST HEMETAIIJIOB: OKCHUJIBI, JIETYIHE BOJAOPOHBIC
COCIMHEHMS, WX COCTaB W Ha3BaHWs. [IpeicTaBuTeny OKCHUIIOB: BOJA, YIJICEKUCIBIA Tas,
HerarieHasi M3BecTh. lIpencraBuTenu JeTyduX BOJOPOJHBIX COCTWHEHUN: XJIOPOBOJOPOI U
aMMHaK.

OcHOBaHusl, UX COCTaB M Ha3BaHus. PacTBopuMocTh ocHOBaHMi B Boje. [IpencraBurenu
ieoue: TUAPOKCHIBI HATPHs, Kamus U Kanblus. [loHsTHe 00 MHAMKATOpax M KauyeCTBEHHBIX
peaKImsIX.

Kucnotel, ux cocrtaB u Ha3Banms. Knaccudukamus kucioT. IIpemcraButenu KUCIOT:
cepHas, coysiHas, azoTHas. [lonsTHe o mkane kuciaoTHocTH (mkana pH). M3mMenenune okpacku
WHJIUKATOPOB.

Cosin Kak MPOU3BOJHBIE KUCJIOT U OCHOBAHUM, MX COCTaB M Ha3BaHUA. PacTBOpHUMOCTH
couieii B Bojzie. [IpeacraBuTenu coseit: Xxmopua HaTpus, kapooHat u ¢ocdar kanpuus. AMopdHbie
1 KPUCTAJUTMYECKUE BEIIECTRA.

MexMOoIeKyIIpHbIe B3aUMOJCHCTBUA. THIBI KPUCTAIUTMYECKUX PEIICTOK. 3aBUCUMOCTh
CBOMCTB BEIIIECTB OT TUIIOB KPUCTAIUTHYECKUX PEIICTOK.

Uucteie BemiecTBa M cMecH. [IpuMepbl >KMIKHX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CsolicTBa 4yuCTHIX BemlecTB U cMecei. Mx coctaB. MaccoBas M o0beMHas J0JIM KOMIIOHEHTA
cMecu. PacueTsl, CBI3aHHBIE C HCIIOIL30BAHUEM HMOHATHUS «I0JISD».

JemoncTpanmuu. OOpasnbl OKCHJAOB, KHCJIOT, OCHOBaHWUHW W coiel. Mouenu
KPHCTAJUIMYECKUX PEIIETOK XJIOpWAa Harpus, anmasza, okcuma yriepoaa (IV). Kuciortho-
IIEIOYHbIC HMHIUKATOPbI, W3MEHEHHE HX OKPAacCKd B Pa3IUYHBIX cpefax. YHHUBEpCaIbHBIN
WHJIMKATOp ¥ U3MEHEHHE €Tr0 OKPacKH B pa3anvHbIX cpeaax. [lkama pH.

JlabopaTopHble onbIThl. O3HAKOMJIEHHE CO CBOMCTBaMH amMMuaka. Ompexnenenue pH
pPacTBOpPOB KUCJOTHI, Ieno4Yn U BoAbl. Omnpenenenne pH TUMOHHOTO M S0JIOYHOTO COKOB Ha
cpe3e m1oAoB. O3HAKOMIIEHHE C KOJUIEKIUEH coneil. O3HAKOMIIEHHE C KOJUJIEKIIMEH BEUIECTB C
pa3HBIM TUIOM KPHUCTAILIMYECKON pemeTku. WM3rotoBieHue Mojened KpUCTALIIUYECKUX
pemierok. O3HaKOMIIEHHE C 00Pa31[0M TOPHON TOPOIBI.

IIpakTuyeckass padora 2. [IpurotoBieHue pacTBopa caxapa M pacyeT ero MaccoBOM
JI0JIA B pacTBOpE

Tema 4. U3MeHeHuUs1, NpoucxoAsiye ¢ BellecTBaMu — 13 yacos

[lonsaTue sABIEHUI, CBSI3aHHBIX C U3MEHEHUSIMU, IPOUCXOIAIIUMHU C BELIECTBOM.

SIBneHus, CBs3aHHBIE C W3MEHEHUEM KPUCTANIMYECKOTO CTPOEHHUs BELIECTBA IIPU
MMOCTOSIHHOM €T0 cocTaBe, — (pusmdeckue siBneHus. Ou3nyeckue sIBICHUS B XUMUU:



TUCTHIUISAIMS, KPUCTAUIM3AIMsl, BBIIAPUBAHWE M BO3TOHKA BELIECTB, (HIBTPOBAHHE U
LHEHTPUPYrUpOBAHUE.

SIBneHust, CBSI3aHHBIE C M3MEHEHMEM COCTaBa BELIECTBA, — XUMUYECKHE pPEAKIIMH.
[IpusHaku W ycnoBUsl MPOTEKAHHS XMMHYECKUX peakuuil. BeineneHue TemiaoThl U cBETa —
peakuuu ropenusi. [loustue 06 K30 - U SHAOTEPMUUECKUX PEAKLIUAX.

3aKOH COXPAaHEHHs MAacChl BEIIECTB. XUMMUECKUE YPABHEHMs. 3HAUEHUE WHIEKCOB U
koddunuenToB. CocraBieHne ypaBHEHUH XUMHUECKUX PEAKIHA.

Pacuersl mo xumuueckuM ypaBHEHMsIM. PerieHue 3ajay Ha Haxo0XKJI€HUE KOJUYECTBA,
Maccel WIM O0beMa NpPOAYKTAa peakUuu M0 KOJUYECTBY, Macce WIM O0BbEMY HCXOAHOIO
BelecTBa. PacueTsl ¢ MCHOJIb30BAaHUEM IOHATHUS «I0JIsD», KOTJA MCXOJHOE BEILIECTBO JaHO B
BUJE pacTBOpa C 3aJaHHOM MacCOBOM [I0JIEM paCTBOPEHHOIO BEIIECTBA MM COJEPHKHUT
OIPEAEIIEHHYIO JIOJII0 MPUMECEH.

Peaknum  pasnoxenwnsa. llpexncraBieHne O  CKOPOCTH  XMMHUYECKHMX — PEaKLHM.
Karanuzatopsl. ®epmentel. Peakumm coenunenns. KatanuThueckue W HEKaTaIUTUYECKUE
peakuuu, oOpatumble U HeoOpaTHMble peakuuu. Peakuuu 3amemieHus. Psji akTUBHOCTH
METaJJIOB, €ro MCMOJb30BaHUE JUIsl MPOTHO3UPOBAHMS BO3MOXKHOCTHU MPOTEKAaHUS peaKIui
MEXAY METaUlaMH U KUCJIOTaMH, peakIUil BBITECHEHMSI OJHMX METAJUIOB U3 PACTBOPOB HX
coJielt pyrumMu MetauiamMu. Peakiuu oomena. Peakuuun HelTpanusanuu. Y cioBUs NPOTEKaHUS
peaxiuii oOMeHa B pacTBOpax 0 KOHIIA.

Tumel XMMHYECKMX peakUWid Ha IMpUMEpPE CBOMCTB BOABI. Peakuus pasnokeHus —
ANIEKTPOJIU3 BOJbl. Peakiuu coeauHeHHus — B3auMOJIEHCTBUE BOJBI C OKCHJIAMU METAIJIOB U
HEMETAJIJIOB. YCJIOBUE B3aUMOJICHCTBUSL OKCHJIOB METAJUIOB U HEMETaIoB ¢ BoAoi. [loHsTHe
«ruApokcuab». Peakiun 3amenienus — B3auMoJIeicTBIE BOJIbI ¢ MeTaiaMu. Peakiiuu oOMeHa —
TU/IPOJIU3 BEIECTB.

JdemoncTpauuu. [Ipumeps! Gpusndeckux sBICHU: a) TUIaBIeHUE apaduHa; 0) BOSTOHKA
noja WiIM OCH30MHONM KHCJIOTHI; B) pacTBOPEHUE OKPAIICHHBIX CoJiel; T) nuddy3ust JymmcThIxX
BEILIECTB C TropsAuleil JaMnouyku HakaiauBaHus. [Ipumepbl XMMHUYECKUX SIBIICHUH: a) TOpeHue
Maruus, (ochopa; 6) B3aUMOACHCTBHE COJITHOM KHCJIOTHBI C MPaMOpPOM WJIHM MEJOM; B)
nonydeHue runpokcuaa meau (II); T) pacTBOpeHHE MOTYYEHHOTO THAPOKCHIA B KUCIOTAX; JI)
B3aumMoeiictere okcuma meau (I1) ¢ cepHOM KHCIOTOM NpU HAarpeBaHUH, €) Pa3IOKEHHUE
MepMaHraHaTa Kajus; *) pa3JIo)KeHue MepoKcuIa, BOJA0Poaa C MOMOIIbIO JUOKCHIa Mapratua u
KaTtaja3bl KapTodelis Wik MOPKOBH; 3) B3aUMO/JICHCTBHE pa30aBICHHbBIX KUCIOT C METAJUIaMHU.

IIpakTHyeckasi padora 3. [Ipu3HaKK XUMUYECKUX PEAKITHH.

KonTtpoabsHas padora 3 o teme: «M3MeHeHHs], IPOUCXOISIINE C BEIIECTBAMUY)

Tema 5. PactBopenue. PacTtBopbl. CBoiicTBa pacCTBOPOB 3JIEKTPOJIHTOB — 17 yacoB

PactBopenne kak (Qusuko-xumuyeckuit mpomecc. Ilonarue o rugparax
Kpuctayoruapatax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPIbIX BEIIECTB OT TeMIileparypbl. HacelllleHHble, HEHACBHINIEHHbIE U
MIEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB JUIsl IPUPOJIBI U CEIBCKOTO XO3SHICTBA.

[Tonsitne 00 SIEKTPOIUTHUECKON TUCCOLMAIUHU. OIEKTPOJIUTHI U HEIJIEKTPOJMTHI.
MexaHu3M  JTUCCOLMAIMN  3JEKTPOJIMTOB C PA3IMYHBIM  XapakTepoM cBsizu. (CTemneHb
ANIEKTPOJIUTUYECKON mucconnanui. CHUIIbHBIE U CIa0bIe AIEKTPOIUTHI.

OcHOBHBIE TOJIOKEHUS TEOPUU DJICKTPOIUTUUYECKON aAuccoruanyu. MoHHbIe ypaBHEHUs
peakiuii. Peakumu oOmeHa, maymue 10 koHma. Kmaccudukanus MOHOB M HMX CBOMCTBA.
Kucnotel, ux knaccudukanusa. Jlucconmmamnuss KHCIOT W HMX CBOWCTBA B CBETE TEOPUU
ANIEKTPOJIUTUYECKON  AuMcconuanui. MOJEeKylIsipHble U HOHHBIE YpPaBHEHHs  peaKIuil.
BzaumoneiicTBue KUCIOT € MeTalUIaMH. DIEKTPOXHUMHYECKUN Psf HAMpsSHKeHW MEeTaslloB.
BsaumoneiicTBue KHCIOT C OKCHAaMU METauIoB. B3aumoielicTBHE KUCIOT C OCHOBAaHUSIMU —
peakiusi HeWTpanuzanmu. BzauMojelcTBHE KHUCIOT ¢ coisiMu. Vcmonb3oBaHue TaOIHITBI
PaCTBOPUMOCTH I XapaKTEPUCTUKH XUMUIECKIX CBOUCTB KUCIIOT.

OcHoBanwusi, ux kimaccupukanus. Jlucconuaiuss OCHOBaHMM M WX CBOICTBAa B CBETE
TEOPUU  DJIEKTPOJUTHUECKON Jauccoumanuu. B3aumopelicTBue OCHOBAaHMM € COJSIMM.
Hcnonb3oBaHnue TaOMUIlBI PACTBOPUMOCTH JUIS XAPAKTEPUCTHKU XHMHUYECKUX CBOWMCTB
OCHOBaHMU. B3anMoielicTBrE IET0YEN ¢ OKCUIAMU HEMETAIIOB.



Conu, ux nucconuanus U CBOMCTBA B CBETE TEOPUHU IJICKTPOJIUTUUYECKON TUCCOIHAINU.
BiaumoneiicTBue colieli ¢ MeTamuiaMu, OCOOCHHOCTH ITHX peakiuil. B3ammoseiictBue comneit ¢
cosisimu. McnoJsib30Banue TaOIUIbI pACTBOPUMOCTU JIJIsi XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB
COJIEN.

O06o06menne ceneHnii 00 OKCHAAxX, MX KIAacCH(PUKAMKU U CBOMcTBaxX. | eHeTnyeckue
pAIBI METAJIJIA U HEMeTallIa. [ eHeTnyeckas CBsi3b MEXKy KJIacCaMU HEOPTaHUYECKHUX BEIIECTB.
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIUU.

Ormpenenenre CTETEHEW OKHUCICHUS JUIsl 3JIEMEHTOB, OOpa3yOIIMX BEIIECTBA Pa3HBIX
KiaccoB. Peakuuu WMOHHOrO OOMEHAa M OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
OxkucnuTens W BOCCTAHOBHUTENb, OKUCIEHHWE M BoccTaHoBiieHHe. (CocTaBiieHHWE YpaBHEHUM
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OasiaHca.

CBoOiICTBa TMPOCTBIX BEHIECTB — METAJUIOB M HEMETAJUIOB, KHCIIOT U COJIEM B CBETE
OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JdemoncTpanuu. B3auMopeiicTBHEe pacTBOpOB XJIOpHAA HATpUs W HHUTpata cepedpa.
[Tonygyenue HepacTBOPUMOTO THAPOKCHIA ¢  B3aUMOJICUCTBHE €ro0 C  KUCJIOTaMH.
BsanMonelicTBe KHCIOT C OCHOBAaHUSIMHU. B3auMoaelcTBHE KUCIOT ¢ OKCUIAMH METAJLIIOB.
B3anmopeiictBue KUCIOT ¢ MeTauiaMu. B3anMonencTBrue KUCIOT ¢ colsiMd. B3anmonencTBue
meI04Ye ¢ KuciaoTamu. B3auMoericTBue menoyer ¢ OKCUJaMi HEMETAIUIOB . B3anmopaeiictere
menouer ¢ coysiMu . [lomydyeHue m CBOMCTBAa HEPACTBOPUMBIX OCHOBAaHMM . B3ammoneicTeue
OCHOBHBIX OKCHJIOB C KHMCJIOTaMU . BsaumoneiictBue OCHOBHBIX OKCHJIOB C BOJIOU
BsanMoelicTBie KUCIIOTHEIX OKCUZIOB C IIEJIOYaMH.

IIpakTuyeckas padora 4. YciI0BUs TEUEHUI XUMUYECKUX PEAKINI MEXAY pacTBOpaMu
AJIEKTPOJUTOB JI0 KOHIIA. 5. Pelenne skcnepruMeHTalbHbIX 3a/1a4.

Hrorosasi KOHTpOJILHASA padoTa 3a Kypc XuMHuHM 8 Ki1acca

9 kaacce

BBenenue. OOmasi XapakTepUCTHKAa XHMHYECKHMX JJIEMEHTOB H XHUMHYECKHX
peakuuii — 6 yacon

Iepuonuyeckuii 3akon u Ilepuoanyeckas cucrema xumMudeckux djementos /. U.
MenpaeieeBa

XapakTepuCTHUKa 3JIEMEHTA MO €ro MoJIOKEeHUIo B [leprnoandeckoil cucreMe XuMHYECKUX
anemeHnToB [l. 1. MenaeneeBa. CBoCTBa OKCHIOB, KUCJIOT, OCHOBAHUHN M COJIEH B CBETE TEOPHUU
ANEKTPOJUTUYECKON JUCCOLMAIMN U OKUCIICHUS-BOCCTAHOBIICHHUS.

[Tonsite o mepexoaHbIX 3aeMeHTaXx. AM(oTepHOCTh. ['eHeTHUeCKUi ps MepexoaHOr0
3JIEMEHTA.

[Tepuonunueckuii 3axkoH u Ilepuomuueckass cuctema xuMuueckux saemeHToB JI. U.
Meunneneesa.

XuMUYecKasi OpraHu3alus XUBOW M HEKHUBOM MPUPOJbl. XUMHUUYECKUUA COCTaB spa,
MaHTUM U 3€MHOW KOpbl. XMMHUUYECKHE DJIEMEHThI B KJIETKaxX >KUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06001eHne cBeieHni 0 XUMHUECKUX peakiusax. Kimaccudukanus XuMHUECKUX peaKuit
[0 Pa3IMYHBIM MPHU3HAKAM: «UHCJIO M COCTAaB PEarupyrouIux 1 00pa3yIonInxcsl BEIIeCTBY,
«TerioBor  3PQeKT», «HAMpaBICHUE», «U3MEHEHHE CTENEeHEeW OKHUCICHUS DIIEMEHTOB,
00pa3yoIluX pearupyrouiue BelmecTBay, «hasa», «HMcroiab3oBaHue Katanuzatopa». [lonsrtue o
CKOpPOCTH XMMHYECKOW peakuuu. DakTopbl, BAMSAIOLIME HA CKOPOCTh XMMHMYECKHX PEaKIIMil.
Karanuzatops! u karanu3. MTHruOUTOpBl. AHTHOKCHUIAHTHI.

Jemoncrpanun. Paznuuneie dopmbl tabmunbl J[. WM.MenneneeBa. Mogenu aTomoB
aneMeHTOB 1—rTo0 mepuomoB. Mojenb cTpoeHUst 3eMHOro Imapa (MOTMEepedHbIN paspes).
3aBUCUMOCTh CKOPOCTHM XHUMHUYECKOM peakuMd OT TMPUPOJbl pPEarupyrolmnx BeIlleCTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM peakuMH OT KOHLEHTpPAlUU pearupyrolux BeIleCTB.
3aBUCUMOCTbh CKOPOCTH XMMHUYECKON peakiuuu OT IUIOUIAAX CONMPUKOCHOBEHMS PEArupyromnx
BEILIECTB («KHUIISIIUHA CIIOM»).

JlabopaTopubie onbiThl 1. [lomyueHue THUAPOKCHIA IMHKA U HCCIEIOBAHUE €ro
CBOMCTB. 2. MoaenupoBanue noctpoenus [lepuoanueckoid cUCTEMbl XUMUUYECKHUX 3JIEMEHTOB /.
N.Menneneesa.



I[l/laFHOCTH‘leCKaH KOHTPOJIbHas paﬁoTa

Tema 1. Meranabl — 15 yacos

ITonoxxenne MeramioB B Ilepuonnueckoin cucrteme XuMHU4YeckKux 3yeMeHtoB J[. H.
MenpeneeBa. Metajnueckas KpUCTAUIMUECKasl PELIETKA U METAJIIMYECKass XUMHUUYECKas CBSI3b.
Oobmme ¢usnueckne cBoiictBa MeraisioB. CIUlaBbl, MX CBOMCTBA M 3Ha4YeHUE. XHMHUYECKHE
CBOMCTBA METAUIOB KaK BOCCTAHOBHUTENEH, a TakkKe B CBET€ HX [IOJOXKEHUS B
AJIEKTPOXUMUYECKOM PSAY HANPSKEHUH METAILIOB.

Koppo3sust MmetaiioB u crocoOsl 60ps0bl ¢ Hell. MeTamibl B npupojae. Oomme croco0s
UX MOJTY4EHUS.

O0masi XapakTepuCTHKAa WIEJOYHBIX MeTaI0B. Metamuel B mpupoxae. OOmme
cnocoObl ux monydeHus. CtpoeHue atomoB. lllemounbie MeTamisl — MPOCTHIE BEIIECTBA.
Baxkneiimue coeaMHEHHs MLIETOYHBIX METAJUIOB —OKCH[bI, THAPOKCUABI M COJHU (XJIOPHBI,
KapOOHaThl, Cyib(haThl, HUTPAThl), UX CBOICTBA W NPHUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitneie ynoopenus.

OO0mas xapakrepucTHKa 3jeMeHTOB riaBHoil moarpymnsl |l rpymmsei. Crpoenue
atomoB. lllenoyHozemenbHble MeTaIbl — MPOCThIE BeElECTBA. BakHellne CcoeauHEeHUs
LIEJIOYHO3EMETIbHBIX METAJUIOB — OKCHIbI, THIPOKCHIBI M CONHU (XJOpUIbI, KapOOHATHI,

HUTPATHI, cynbdaTel, pochaTel), NX CBOICTBA U MPUMEHEHNE B HAPOAHOM XO3HCTBE.

Amomunuii. CTtpoeHue artoma, (QU3MYECKHME M XHMHUYECKHE CBOWCTBA IMPOCTOTO
BemecTBa. COeMMHEHHS] QIIOMUHUS — OKCHJ W THAPOKCHI, WX aM(pOTEpHBIN Xapakrep.
Baxwuerimue conu anmomMunus. [I[puMeHeHne artoMUHUS U €10 COEAMHEHUM.

Keneszo. Crpoenne atoma, GpU3NIECKUE U XUMHUUYECKHE CBOWMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psagel Fe2+ w Fe3+. Baxueimme comm jkenmeza. 3HAaYCHHE Kele3a U €ro
COEIMHEHUH ISl IPUPOJIbI U HAPOJIHOTO X031 CTBA.

JdemoncTpanuu. OOpasmpl MIETOYHBIX M IIEJTOYHO3EMENBHBIX MeTaioB. OOpasiisl
criaBoB. B3ammopeiicTBre pacTBOPOB KHUCIOT M cojied ¢ MetaaMu. [lonydenue ruapokcuaa
AIIOMUHMS M HCCIEIOBAaHUE €ro CBOMCTB. B3aumonelcTBue jXejle3a C COJISITHOM KHCIOTOMH.
[Monyuenue ruapokcuaos xenesa (I) u (II1) u u3yueHue ux cBOMCTB.

IIpakTuyeckue padorbi: 1. OCyniecTBICHUE LEMOYKHM XUMHUYECKHX MpPEBpalleHUun. 2.
[Tonydenue u CBOWMCTBAa COCIMHEHHH MeTaUIOB. 3. PelieHue 3KCrepuMEHTaIbHBIX 3a/1ad Ha
pacro3HaBaHUE U MOJYyYEHUE COETUHEHNN METaJlIOB.

KoutpoabsHas padora Ne 1. Meramisny
Tema 3. Hemerasuibl - 21 yac

OOmass xapakTepucTHMKa HeMeTa/uioB: mojoxeHue B llepuoanueckoil cucreme
xumuueckux  anemeHtoB  JI. M.MengeneeBa,  OCOOEHHOCTHM  CTpPOCHHS ~ aTOMOB,
anekTpooTpunaTenbHocTh (D0) Kak Mepa «HeMmeTammdHocTH», pan 0. Kpucrammmdeckoe
CTPOEHHME HEMETAJUIOB — IPOCTHIX BelIeCTB. AitoTponus. Pu3nueckre CBOWCTBa HEMETAIUIOB.
OTHOCUTENBHOCTD MOHATUNA «METAID» U «HEMETAJLI.

Boaopon. [lonoxenue Bogopoaa B [lepuoanueckoil cucteMe XUMUYECKUX 31€eMEHTOB /.
N. MenpeneeBa. CrpoeHne atoma U MOJEKyJbl. PuU3NUECKHME W XUMUYECKHE CBOWCTBA
BOJIOPOJA, €0 MOJYyYEHUE U IPUMEHEHUE.

Boaa. Crpoenue monekynsl. Bomoponnas xumudeckas cBsi3b. Du3nueckue CBONCTBA
BOJbI. AHOMAamuu CBOMCTB BOIbL. [HuapodunbHbie U TuApodOOHBIE BeElIeCTBA. XUMHYECKHE
cBoiicTBa BOAbL. KpyroBopoT Bojbl B mpupone. Bomoouuctka. Aspauust BoOAbl. BbITOBBIE
¢bunbTpel. MuHepansHbie BOABL. JucTHipoBaHHas BOJa, €€ MOJTyuYeHUE U IPUMEHEHHE.

O0mass xapakrepucTuka rajgoreHoB. Crtpoenne aromoB. IIpocTeie BemiecTBa u
OCHOBHBIE COEJMHEHHUS TaJOT€HOB, UX cBocTBa. KpaTkue cBeneHus o xiope, Opome, Grope u
noze. [lpumeHeHne rajJoreHoB U UX COEMHEHUN B HAPOIHOM XO35IMCTBE.

Cepa. CtpoeHue aTomMa, aJJIOTPOIHS, CBOMCTBA M MPUMEHEHUE POMOMYECKOM Cephl.
Oxcugst cepsl (IV) u (VI), ux nonydyenue, cBoiicTBa u npuMeHenue. CepHasi KHCIIOTa B €€ COJIH,
WX IPUMEHEHUE B HAPOIHOM X03siicTBe. [Ipon3BOICTBO CEPHOI KUCTIOTHI.

A3ot. CtpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BelleCTBA. AMMUAK, CTPOEHHE,
CBOMCTBA, MOJIyueHHE U npuMeHeHue. Colu aMMOHUS, UX CBOMCTBAa U mpuMeHeHue. OKCUIbI



azora (II) u (IV). AsorHas kuciora, ee CBOWcTBa M NpuUMeHEHHWE. HUTpaThl U HHUTPHUTHI,
npobiemMa ux CoJIepKaHUs B CEITbCKOX03SICTBEHHON MPOIYyKIUU. A30THBIE YAOOPEHHS.

®ocdop. CtpoeHne aroma, auIOTPOIHUs, CBOMcTBa Oenmoro M KpacHoro ¢ocdopa, ux
npuMeHeHne. OcHOBHbIe coeauHeHus: okcua ¢ochopa (V) u oprodochopHas KHCIOTa,
docdarer. DochopHbie yaoOpeHus.

Yraepoa. CrpoeHue aToMa, aUIOTPONHS, CBOWCTBA MOIU(DUKALNN, MPUMECHECHHUE.
Oxkcunp! yriepoaa (I1) u (IV), ux cpoiictBa u npumenenue. KapOoHaTsl: KaJablUT, cOAa, MOTAII,
UX 3HaUY€HUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue atoma, KpUCTANIMYECKUM KPEMHUM, €r0 CBOMCTBAa U MPUMEHEHHE.
Oxcun kpemuus (IV), ero mpupoansie pa3sHOBHIHOCTH. CHJIMKAThl. 3HAUYCHHE COCAMHCHHI
KPEMHMS B )KMBOM U HE)KUBOU Npupoie. [IoHsaTHE 0 CHIIMKAaTHON IPOMBIIUIEHHOCTH.

Hemoncrpaumuu. Ilonyyenue u pacno3HaBaHue Bojopona. KauecTBeHHass peakuus Ha
raJOreHu-UOHbIL.. B3anMoaencTBHe KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEJIBIO.

JlabopaTopHble onbIThbl. (O3HAKOMIIEHHE C COCTaBOM MuHepambHOW Bozpl. 30.
CpoiicTBa pa30aBiIeHHON cepHOU KUCIOTHL. M3yuenue cBoiicTB amMuaka. Pacnio3HaBanue coseit
amMmoHus. ['openne docdopa Ha Bo3ayxe u B kucinopojae. PacmosnaBanue ¢gocdaro. 'operue
yriis B kuciopoze. [lepexon kapOoHATOB B TUIpOKapOOHATHI.

IIpakTnueckue padorni: 4. Pemenue sxcnepuMeHTanbHbIX 3a7a4 1o teMe «lloarpynmna
kucioposay. 5. [lomydenne, coOnpanue u pacro3HaBaHUE Ta30B.

KonTpoabnas padora Ne 2: Hemeramib

Tema 5. O0001IeHNe 3HAHMI IO XMMHH 32 KypC OCHOBHOM mKoJbl. Ilogroroska K
rocy/1apcTBeHHOW UTOroBo# arrecranuu — 18 yacos

[lepmognueckuit 3axkoH u Ilepuoguueckass cucreMa XUMHUYECKHX JJIEMEHTOB /I,
N.MenneneeBa. ®@u3znyeckuii CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTA, HOMEPOB NEPHOJA U
rpynnel. 3aKOHOMEPHOCTH U3MEHEHHMSI CBOWCTB JIEMEHTOB M MX COCIUHEHUN B IMEPUOAAX U
rpyImax B CBETE MPEACTABICHUNA O CTPOCHWHM aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoandeckoro
3aKOHa.

Buzabl xXuMu4eckux CBA3€H M THIBI KPUCTAUIMYECKUX PEHIETOK. B3auMOCBsA3b CTpoeHus
Y CBOWCTB BEILIECTB.

Knaccudukanuss XMMHUYECKHX peakuui MO pa3luyHbIM IMpU3HAKaM (YUCJIO U COCTaB
pearupyromux 1 o0pa3yronuxcsl BEMEeCTB; HATMYME TPaHUIbl pa3zaena ¢a3; TeraoBoi dhdexT;
W3MEHEHUE CTENEHEl OKUCIEHUsT AaTOMOB; HCIOJIb30BAaHUME KaTalM3aTopa; HalpaBiICHUE
nporekanus). CKOpOCTh XMMHUYECKHX peakuuil ¥ (pakTopsl, Biustomue Ha Hee. OOpaTUMOCTD
XMUMHUYECKUX PEaKIHUi U CIOCOOBI CMEIIEHUSI XMMHYECKOTO PABHOBECHSI.

[IpocTeie n cnoxHeie BemecTBa. Meramibsl 1 HeMeTallulbl. ['eHeTnyeckue psabl MeTauia,
HEeMeTalyla M nepexogHoro wmetamia. OKcHIbl M TUAPOKCUIBl (OCHOBAHHUSA, KHCIOTHI,
amoTepHble THAPOKCHUBI), cotd. VX cocTaB, kiaccudukanus u od1e XuMUIecKre CBOINCTBA B
CBETE TEOPHH JIEKTPOJIUTUUECKOU JUCCOLHAIIH.

TemaTu4yeckoe NJIAHMPOBAHNE € YKa3aHHEM KOJIU4YE€CTBA YaCOB, 0OTBOJUMBbIX HA
OCBOCHHE KAKI0I TeMbI

8 kiacc
Ne Ha3zBanue pasgena, riias KoanyecTBo yacoB
YPOKOB Bcero M3 Hux (popMbI KOHTPOJIS)
KOHTPOJII)HBIX HpaKTM‘{eCKl/lX
padot padort

1 BBenenue 5 -

2 ATOMBI XMMHYECKHX DJIEMEHTOB 10 1 -

3 [IpocTsie BelecTBa 8 1 -

4 CoeuHCHNS XUMHYECKUX DJIEMEHTOB 10 - 1

5 N3menenus, MPOUCXOISIIINE c 16 1 1

BEIICCTBAMU
6 PactBopenue. PacTBopsl. 22 1 2




CBoiicTBa pacTBOPOB ICKTPOIUTOB

HUTOTO 68 4 4
TemaTnueckoe niianupoBanue(9 kiacc)
Ne Ha3panmue pa3nena, rias KosmmdecTBo yacos
Ypoxos Bcero W3 Hux (popMbI KOHTPOJIST)
KOHTPOJIBHBIX NMPAKTHYECKHUX
pador pador
1 Baenenue. Oo6mas XapaKTepPUCTHKA 9 1 -
XUMHYECKHX DJIEMECHTOB W XHUMHUYECKHX
peakuui
[Iepnoanueckuit 3akoH u llepnognyeckas
cUcTeMa XHWMHYecKHuX osnemeHToB J[. M.
MenneneeBa
2 Mertaist 19 1 2
3 Hemeramsr 23 1 2
4 Oprannydeckue BelecTBa 11 - -
) O06001eHre 3HaHUN N0 XUMHUHU 3a KypC 6 1 -
OCHOBHOM IIKOJIBI.
6 Hroro 68 4 4

MYHULUWNANbHOE Moanucaro uGpoBoit nognKcebio:
KA3EHHOE MYHULINANBHOE KA3EHHOE
OBILIEOBPA3OBATE/ILHOE
OELLlEOEPASO"BATEJ'IbHOE PN E PR
YUPEXIEHVE "CPEAHAR  ogieo5pa30BATENbHAA
OBLLEEOBPA3OBATE/IbHAA  LIKONA C. MENbHULIA"
LLUKOA C. MESIBHULIA" Jlara: 2023.09.23 18:13:27 +08'00"
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