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I[Inanupyembie pe3yabTaThl.

JInuHoCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] YH1eOHOI 0
npeamMera « XuMms».

JINYHOCTHBIMM pe3y/IbTaTaMM H3y4eHUS NpeameTa « Xumus» B 8-9 kiaccax sSBISIOTCA
CIIEIYIOIINE YMEHHUSL:

* 0CO3HaBaTh €IMHCTBO U LEIOCTHOCTh OKPY>KAIOIIETO MUPA, BO3MOXHOCTHU €0 MO3HABAEMOCTH
¥ 00BSACHUMOCTH Ha OCHOBE JOCTHKCHHI HAYKH;

* IOCTETIEHHO BBICTPaNBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33pPEHHE: OCO3HABATh MOTPEOHOCTD
¥ TOTOBHOCTH K CaM00Opa30BaHUIO, B TOM YHUCIIC M B PAMKaX CAMOCTOSITEIIbHOMN IEATEIIbHOCTH
BHE IIKOJIBI;

* OIICHUBATh JKU3HEHHBIE CUTYAIH C TOYKH 3peHUs 0e30macHoro oopasa »U3HU U COXPAHCHUS
3JI0POBBS;

* OLICHUBATh 3KOJOTUYECKHI PUCK B3aMMOOTHOIIEHUI YEJI0OBEKA U IPUPO/IBL.

* (popmMHpOBaATH IKOJOTUYECKOE MBIIIICHUE: YMEHUE OLEHUBATh CBOIO JIEATEIBHOCTh U
MOCTYIKHU APYTUX JIFOJIEN C TOUKH 3PEHUS COXPAHEHUsI OKPYXKAIOIIEH Cpeibl - rapaHTa )KU3HU U
Onaromnouny4us Jrofei Ha 3emIe.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMH H3Y4EHUS Kypca « XUMUs» SBIsieTCs (POPMUPOBAHHE
YHHUBEpCaIbHBIX YueOHbIX neiictuii (Y'Y ).

Perynarusneie YV /I:

* CaMOCTOSTEIbHO OOHAPYKHUBATh U (POPMYIHPOBATH YUEOHYIO TPOOIIEMY, ONIPEAEISITh LIeTh
y4eOHOM JeSATEIHHOCTH;

* BBIJIBUTATh BEPCUH PEIICHUS TPOOIEMbI, 0CO3HABaTh KOHEUHBIH Pe3yabTaT, BHIOMPATh U3
IPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS LIEIIH;

* COCTaBJIAThH (MHAMBHUIYAILHO WM B TPYIIE) IMJIAH PEIICHUS MPOOIeMBI;

* paboTasi 10 TUIaHy, CBEPSTh CBOM JICHCTBHSA C LEIBIO U, TP HEOOXOJMMOCTH, UCTIPABIISATH
OIIMOKU CaMOCTOSITENIBHO;

* B IMAJIOTE C YYUTEIIEM COBEPLICHCTBOBATH CAMOCTOSTENILHO BEIpaOOTaHHbIE KPUTEPUN
OLICHKH.

ITo3naBarenwubie YV /:

* aHAJIM3UPOBAThH, CPABHUBATH, KIACCUPHUIIMPOBATH U 00001IaTh (haKTHI U SBIECHUS. BIABIATH
MIPUYHHBI U CIEACTBUS IPOCTHIX SBICHUI.

* OCYILECTBIIATH CPAaBHEHHE, KIACCUPHUKAINIO, CAMOCTOSATENILHO BEIOMPAs OCHOBAHUS U
KPUTEPUU JJI YKa3aHHBIX JJOTMUECKUX OIepaltii;

* CTPOUTH JIOTHUECKOE PacCyKICHHUE, BKIIIOYAIOIEe YCTAaHOBJIEHNE IPUUNHHO-CIIEICTBEHHBIX
CBS3EH.

* CO3/1aBaTh CXEMaTUYECKHE MOJIENU C BBIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

* COCTaBIIATH TE3UCHI, Pa3JIMYHbIC BU/IbI INIAHOB (ITPOCTHIX, CIIOKHBIX U T.IL.).

* MpeoOpa3oBbIBaTh MHGOPMAIINIO U3 OJTHOTO BU/A B APYrou (Tabiuily B TEKCT U TIp.).

* YMETh OIPEJIeNIATh BO3MOXKHbIE HCTOYHUKH HEOOXOAUMBIX CBEICHHM, TPOU3BOJIUTH TOUCK
uH(pOpMalli1, aHAJTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

Kommynukatusueie YV /I:

CaMocTosATeIbHO OPraHU30BBIBATH YUEOHOE B3aUMOICUCTBHE B IpyIIe (ONpeaensaTh 001ue
1eJIU, paclpesieNsTh POJIU, 10TOBApUBATHCS APYT C APYTOM U T.1I.).

IIpenmeTHbIMHU pe3yJIbTaTAMHU U3YUYCHUS PEAMETA SBISIOTCS CIEAYIOIINE YMEHHUS:

* OCO3HAHME POJIU BEIIECTB: - ONPEAEIATH POJIb Pa3IMUHBIX BELIECTB B IPUPOJAE U TEXHUKE; -
OOBSACHATH POJIb BELIECTB B X KPYrOBOPOTE.

* PaCCMOTPEHHE XMMHUYECKHX IIPOLIECCOB: - IPUBOAUTH IPUMEPHI XUMUYECKHX ITPOLIECCOB B
IPUPOJIE; - HAXOUTh YEPTHI, CBUAETEILCTBYIONIKE 00 OOIINX MPU3HAKAX XUMHUYECKHX
IIPOLIECCOB U UX Pa3INYUsX.

* HCII0JIb30BAHUE XUMHUECKUX 3HAHUH B OBITY: — 0OBSICHATH 3HAYECHUE BEIIECTB B )KU3HU U
XO351ICTBE YEJIOBEKa.



* OOBSICHATD MUD C TOUKH 3pEHHS XUMUU: — IEPEUHUCISTh OTINYUTEbHBIE CBOHCTBA
XMMHYECKHX BEIECTB; — Pa3JIM4aTh OCHOBHbIE XMMUYECKHE IPOLIECCHI; - ONPEEIATh OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX BELLECTB; - [IOHUMATh CMbICII XUMHUYECKUX TEPMUHOB.

* OBJIaZICHUE OCHOBAMU METO/I0B IMO3HAHMSI, XapaKTEPHBIX Ul €CTECTBEHHbBIX HAYK: -
XapaKTepru30BaTh METO/Ibl XUMUYECKOH Hayku (HaOIroieHue, CpaBHEHUE, SKCIICPUMEHT,
U3MEPEHUE) U UX POJIb B IO3HAHUU IIPUPO/IBI; - IPOBOIUTH XUMUUECKUE OIBITHI U
HKCHEPUMEHTHI U OOBSICHATH UX PE3yJIbTATHI.

* YMEHUE OLICHUBATh IIOBEJCHNE YEI0BEKa C TOUKH 3PEHUS XUMUYECKOH 0€3011acHOCTH 110
OTHOILICHHIO K YEIIOBEKY U MPUPOJIE: - UCIOIB30BATh 3HAHUS XMMHHU IPU COOJIOJICHUN TIPABUIT
UCIIOJIb30BaHUs ObITOBBIX XMMUYECKHX MPENapaToB; — pa3jinyaTh OlacHble U Oe30I1acHbIe
BEILIECTBA.

IIpeamMeTHbIE pe3yabTaThl
BbInyCKHUK HAYYUTCSH:

XapaKTeprU30BaTh OCHOBHBIC METO/IbI TO3HAHMUS: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

OIKCBIBATh CBOMCTBA TBEPJBIX, )KUAKHUX, Fa3000pa3HbIX BELIECTB, BBIACIAS UX
CYILECTBEHHbIEC TPU3HAKY;

PACKpBIBATh CMBIC]I OCHOBHBIX XMMUYECKHUX MOHATUH «aTOM», «MOJIEKYJIay,
«XUMHUYECKHI 3JIEMEHTY, «IIPOCTOE BELIECTBOY, «CI0KHOE BEIIECTBOY», «BAJIEHTHOCTbHY,
«XMMMYECKasl peaKiys», UCIOJIb3ys 3HAKOBYIO CUCTEMY XUMUM;

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3nuyaTh XUMAYECKHE U (PU3HUECKUE SBIICHHS,

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OTIPeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

OIIpeNieNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSIMHEHUSIX;

OTIPENIeNATh THII XHMUYECKUX PEaKIIHii;

Ha3bIBaTh IPU3HAKU U YCIOBHSI IPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBJIATH IPU3HAKHU, CBUJIETEIbCTBYIOIINE O IPOTEKAHUN XUMUUECKON peakuu Ipu
BBINTOJIHEHUH XHMHUYECKOTO OTBITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COEINHEHUH;

COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

coOuro1aTh MpaBuiia 6€30MacHoN padoThl PU MPOBEICHUH OINBITOB;

M0JIb30BAThHCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;

BBIYHUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILLIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 0 (PopMyJsie COeAMHEHNUS;

BBIYHUCIIATH KOJMYECTBO, 00bEM HIIM MACCy BEIleCTBa 10 KOJUYECTBY, 00beMy, Macce
peareHToB WK NPOAYKTOB PEAKIINH;

XapakTepu3oBaTh (PU3NYECKHE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPOJIa;

HO0Jy4aTh, COOMpaTh KUCIOPOA U BOJIOPO/;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELECTBA: KUCIOPO/, BOJIOPOI;

pacKpBIBaTh CMBICIT 3aKOHa ABOTa/IpO;

PacKpbIBaTh CMBICH MOHATUHN «TEIIOBOM 3(PPEKT peaknum», «MOJSPHBIA 00BEMY;

XapakTepu3oBaTh (PU3NYECKHe U XUMHUUECKUE CBOICTBA BOJIBI;

pPacKpbIBaTh CMBICT MOHATHUS «PaCTBOPY;

BBIUNCIISTH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BEILIECTBA B PacTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COEJIMHEHUS U3YUYE€HHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBAaHUM, COJIEH;

OTpeeNATh MPUHAICKHOCTD BEIIECTB K ONpPEAEIEHHOMY KJacCy COSIMHEHHI;

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COEAMHEHUN N3YYEHHBIX KIIACCOB;



MPOBOJIUTH ONBITHI, TOJITBEPKAAIOIINE XUMUYECKUE CBOMCTBA N3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT U LIEJI0UYEH 1O U3MEHEHHUIO OKPACKU
UHAUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKAY KJIACCAMU HEOPTaHUUECKUX COSAMHEHUN;

packpsiBaTh cMblich [lepuoanueckoro 3akona /.M. Menneneena;

O0BSICHATH (PU3UUECKUI CMBICT aTOMHOTO (ITOPSAKOBOT0) HOMEPa XMMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIbI U Nepuojia B nepuoanueckoit cucreme J[.M. Menneneena;

0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUSI aTOMOB, CBOWCTB 3JIEMEHTOB B
npeJienax MajbIX ePHUOJI0B U TNIaBHBIX MMOATPYIII;

XapaKTepU30BaTh XUMUYECKUE FEMEHTHI (OT BOJIOPO/Ia A0 KaJIbIUs) HA OCHOBE UX
MOJIOXKEHUS B repuoanueckoit cucreme [[.1. MeneneeBa 1 0COOCHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJISITh CXEMbI CTPOCHHUS aTOMOB MEPBBIX 20 3JIeMEHTOB NEPUOANUECKON CHCTEMBbI
J.1. Menneneena;

PacKpbIBATh CMBICT MOHSATUH: «XUMHYECKAsl CBSI3bY», «IJEKTPOOTPULIATETILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BELIECTB OT THIA
KPUCTAIIMYECKON PelIeTKY;

OTPENIETIATh BUJl XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

M300paxaTh CXEMbI CTPOSHHS MOJIEKYJI BEIIeCTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU
XUMHYECKHUX CBI3CH;

PacKpbIBATh CMBICT MOHATUH «HMOHY, KATHOH», AHHUOH», «3JIEKTPOIUTHI»,
CHEDJICKTPOIHUTHIY, «AJEKTPOJIUTUUECKAS] TUCCOLIUALIUS, KOKUCIUTEIbY, «CTEIEHb OKUCIICHUS
«BOCCTAaHOBHTEIbY, KOKHCIECHUEY, «BOCCTAHOBICHUE,

OTPEIETIATh CTENEHb OKUCIICHUS aTOMa JIEMEHTA B COSJMHEHUU;

PacKpbIBAaTh CMBICI TEOPHUH IIEKTPOIUTHYECKON JUCCOIUAIUY;

COCTaBJIATh YPABHEHHUS MIEKTPOJTUTUYECKON TUCCOMALUN KUCIIOT, IIEI0YEH, CONEH;

O0BSACHATH CYIIHOCTH MPOIECCa ANEKTPOIUTUYECKON TUCCOLMAIUU U pEeaKIUii HOHHOTO
oOMeHa;

COCTaBIISITh TIOJTHBIEC U COKPAIICHHbIE HOHHBIE YPaBHEHHSI peakllii 0OMEHa;

OTIPEeIEeTISATh BO3MOXKHOCTh TPOTEKAHUS PEAKIIN HOHHOTO OOMEHa;

MPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAaB Pa3IMYHBIX BELIECTB;

OTIPENIETISATh OKUCIUTENh U BOCCTAHOBHTEIID,

COCTaBJISITh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

Ha3bIBaTh (PAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIIHH;

KIIaCCU(UIIMPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIJIOB;

MPOBOAMTD OMBITHI M0 MOTYYSHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKUX CBOWCTB
ra3000pa3HbIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUAK;

XapaKTepU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAJIJIOB;

HA3bIBaTh OPTAaHUYECKUE BEIIECTBA MO UX GopMyIe: METaH, dTaH, STUICH, METaHO,
ATAHOJI, TJIUIEPUH, YKCYCHAsI KACII0Ta, AMUHOYKCYCHAsI KHCIIOTa, CTEAPUHOBAS KUCIIOTA,
OJICMHOBAsI KUCJIOTA, TJII0K03a;

OIICHUBATH BIIUSHUE XUMUYECKOTO 3arps3HEHUST OKPYIKAIOIIEH CpeIbl Ha OpTaHNu3M
YeJI0BEKa;

TPaMOTHO 0OpamiaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HU

ONpeIEeNsATh BO3MOKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTAaBUTENEH
OpPTaHWYECKHUX BEIIECTB C KHCIOPOIOM, BOJIOPOIOM, METAJIJIAMU, OCHOBAHHUSIMH, TAJIOTCHAMH.
BbinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYNUTHCH:



8b1068U2AMD U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bL 0 XUMUYECKUX C8OUCMBAX
8ewecms Ha OCHOBe UX COCMABA U CMPOEHUS, UX CHOCOOHOCIU 6CIYNAMb 8 XUMUYECKUE
peakyuu, o xapakmepe u nPOOYKmMax paziuyHulX XUMU4ecKux peaKyuil;

Xapakxmepuzoeams ewecmed no COCMagy, CMpoeHUr0 U C8OUCMEAM, YCMAHABIUBANb
NPUYUHHO-CIeOCMBEHHbIE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCUKAMU BeUeCmEd;

COCMABIsiMb MOLEKYIAPHbLE U NOJHbIE UOHHBLE YPAGHEHUS NO COKPAUEHHBIM UOHHBLM
VPABHEHUAM,

NPOCHO3UPOBAMb CHOCOOHOCMb BeuleCmad NPOosGIsmb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CBOUCNBA C YUeMOM CeneHell OKUCTIeHUS DJIeMEeHMO8, 6X00AUUX 8 e20
cocmaes;

COCMAsIAMb YPAGHEeHUs PeaKyull, COOMEEemcmeayouWux noc1e008ameibHOCmu
npespaujenuli HeoP2aHUHeCKUX 6eWecne Pa3iudHblX KIiaccos,

8b108U2AMD U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bL O PEe3VIbMAMAX 6030€lCNElUs.
PA3IUUHBIX PAKMOPOS8 HA UBMEHEHUE CKOPOCTU XUMUUECKOU PeaKyuu,

UCNONb308aMb NPUOOPEeMeHHbLE 3HANHUS 0I5l IKOJIOSUYECKU SPAMOMHO20 NOBEOEHUS 8
OKpydicaloujell cpeoe;

UCNONb308aMb NPUOOPEMEHHbLE KNI0Uesble KOMNEeMeHYUY NPU 8bINOJIHEHUU NPOEKMO8 U
VUeOHO-UCCIe008aMeNbCKUX 3a0aU NO U3YHUEHUIO C8OUCME, CNOCOO08 NOLYYEHUs U
PACNO3HABAHUSL BEUECE;

00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECNBAX U XUMUUECKUX NPOYECCax,

KPUMU4ecKyu OMHOCUMbCS K NCE80OHAYYHOU UHGopMayuu, Hedobpoco8ecmHoll peKiame
8 cpedcmeax maccosoll uHgopmayuu,;

0CO3HABAMb 3HAYEHUE MEOPEeMUUECKUX 3HAHULL N0 XUMUU OJi NPAKMUYECKOlL
0esimenbHOCIU Yelo8eKd;

€o30a8amv MOOenU u cxemvl OJisl peulenus y4eOHbLX U NOZHABAMENbHBIX 3A0aY;
NOHUMAMb HEODXOOUMOCTb COONIO0EHUs NPEONUCAHUU, NPeONaAcAeMblX 8 UHCIMPYKYUSIX NO
UCNONB308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U O .

Conep:xanue yueOHOro npeamera « XuMus».
Pazoen 1. Ocnoenvie nonamusa xumuu (ypo8eHv AmMoMHO-MONEKYIAPHBIX RPEOCMABIeHUIL)
[Ipeamer xumuu. MeTonbl MO3HAHUS B XUMHH: HAOIOJIEHUE, SKCIIEPUMEHT, H3MEpPEHHE.
HcTouHnky XUMHUYECKON HHPOpMAIIIH: XUMUYecKas TuTeparypa, IHTepHeT.
Uucteie BemecTBa U cmecu. OuucTtka BemecTB. [IpocTeie u cioxHbIe BemiecTBa. MeTawibl U
HEeMeTaulbl. XHWMHMUYECKUH JJIEMEHT, aTOM, MOJIeKyJa. 3HaKh XHUMHUYECKHX 3JIEMEHTOB.
Xumuueckass Qopmyna. BaneHTHocTh Xxumuueckux 3nemMeHTOB. CocraBieHue GopMy
OMHApHBIX COEIUHEHWI MO BaJCHTHOCTH aTOMOB XHMHUYECKHUX DJJIEMEHTOB M OMpEeIeHUe
BaJICHTHOCTH aTOMOB XUMHUYECKUX AJIEMEHTOB 110 (hopMyaM OMHAPHBIX COCTUHEHUM.
OtHocuTenbHass aroMHass Macca. OTHoOcUTeNbHas MOJEKyJsipHas Macca. MaccoBas A0Js
XHAMHYECKOTO AJIEMEHTA B CI0KHOM BemiecTBe. KomnuecTBo BemecTBa. Moisb. MosgspHas macca
U MOJIApHBIN 00BEM.
®dusndeckue SBICHUA U XUMUYECKHEe peaknuu. [[pu3Haku M yCcIoBUs MPOTEKAHUS XUMHUYECKUX
peakuuii. 3aKOH COXpPAaHEHHMS MAacChl BEIIECTB NPU XUMHUYECKUX peaKIUsAX. XUMUYECKUE
ypaBHeHUsA. KoadpuimeHTsr B ypaBHEHUSAX XUMUYECKUX PEAKIMNA KaK OTHOIIEHUS KOJUYECTB
BEIIIECTB, BCTYMAIOIUX M 00pa3yroIIMXCcs B pe3yibTaTe XUMHUYECKOW peakmuu. [Ipocrelinmme
pacyeTsl 0 YpPaBHEHHUSIM XUMHYECKUX PEaKITHil.
OcCHOBHBIE KJIacChl HEOpPraHMYEeCKUX coeAuHeHud. HoMeHkinatypa HEOpraHuyecKuX BEUIECTB.
Kucnopon. Boznyx. I'openne. Oxcunbl. OKCuIpl METAUIOB M HeMeTauioB. Bomopon. Bona.
Ouuctka BoAbl. Adpanusi Bojbl. B3auMopaeiicTBue BOJbl C OKCUJIAMU METAJNIOB U HEMETAJLIOB.
Kucnotsl, kmaccuduxaius ¥ CBOWCTBA: B3aUMOJCHCTBHE C METAJUIAMU, OKCHIAMHU METaJUIOB.
OcHoBanwmsi, KiaccuUKamuss U CBOWCTBA: B3aUMOJCWCTBHE C OKCHIAMH HEMETAJUIOB,



kucinotamu. AmdorepHocts. Kucnorno-ocHoBHele uHAuKatopel. Comu. CpeaHue ComH.
B3aumoneiictBue coneid ¢ MeTauiaMu, KUCIOTamu, IenodaMu. CBS3b MEXKIy OCHOBHBIMHU
KJIacCaMM HEOPraHMYECKUX COCIUHEHUI.

[lepBoHayanbHble MPEACTABICHUS O €CTECTBEHHBIX CeMeHcTBax (TpyIax) XUMHYECKHX
AJIEMEHTOB: 1LIE€JI0YHbIE METAILIIbI, TaJIOTEHBI.

Pazoen 2. Ilepuoouueckuii 3aKkOH u nepuoOOUUEcKas CUCMEMA XUMUUECKUX INEMEHMO8
JI.H.Menoeneesa. Cmpoenue eeutecmaa.

[lepuoanueckuii  3akoH.  McTtopust ~ OTKpBITUS ~ HEPUOAUYECKOTO 3aKOHA.  3HAUYCHHUE
NEPUOANYECKOI0 3aKOHA JJIs1 Pa3BUTHUS HAYKH.

[lepuoanueckas cucreMa Kak €CTECTBEHHOHAay4Hasl KjIacCHU(PHUKAIUs XUMHYECKHX 3JIEMEHTOB.
Tabmuunast ¢opma mpeAcTaBIeHUS KIAaCCU(PUKAMK XUMUYECKUX dyeMeHTOB. CTpyKTypa
tabmuiel «llepuoanveckas cuctema xuMmuueckux aiemenToB Jl. . MenneneeBay. dusnueckuii
CMBICJ MOPSAKOBOrO (ATOMHOI'0) HOMEpPA, HOMEpa NEpPUOAAa U HOMEpA IPYMIIbI (71 3JIEMEHTOB
A-rpymm).

Crpoenne aTtoma: sIpO M 3JIEKTpoHHAs o00oiouka. CocTaB aTOMHBIX sJiep: MPOTOHBI M
HelTpoHbl. M30TOmbl. 3apsi aToOMHOrO sapa, MAaccOBOE YUCIO M OTHOCHUTEIbHAs aTOMHas
Macca. DJIeKTpoHHass 000J0YKa aroMa. OJIEKTPOHHBIE CJIOM aTOMOB SJEMEHTOB MaJbIX
NEPUOIOB.

XuMHYecKasi CBA3b. DIEKTPOOTPULIATENLHOCTh aToMOB. KoBajieHTHass HENoJspHas U MOJsIpHas
cBs3b. loHHas cBs3b. BaeHTHOCTD, cTENeHb OKUCIIECHUS, 3apsil HOHA.

Pazoen 3. Muozooopasue xumuueckux peaxyui.

Knaccudukanus XUMHUYECKUX pEaKIHMi: peakuu COEAUHEHUS, pa3JOKEHUs, 3aMelleHus,
oOMeHa, IK30TEPMUYECKUE, SHAO0TEPMUYECKUE, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE,
HeoOpaTuMple,00paTUMBIE.

CKOpOoCTh XMMHUECKUX peaklnil. PakTOphl, BIUSIOLINE Ha CKOPOCTh XUMUYECKUX PEaKLIUM.
PacTBopbl. DnekTpoiauTHueckas AUCCOLHUAIMS. DJICKTPOIUTHl U HEdEKTPOIUTHl. KatnoHsl u
aHnoHBI. J/lucconmanus coJied, KMCIOT U OCHOBAaHHMM B BOJHBIX pacTBOpax. Peakuuu MOHHOrO
oOMeHa B pacTBOpPAax JIEKTPOIUTOB.

Pa3zoen 4. Muozooopasue seuiecme.

EctecTBeHHbIE ceMelcTBa XHMHUYECKHMX JJIEMEHTOB METauIoB M HemeTamioB. OOrmas
XapaKTepUCTHUKAa HEMETAJUIOB Ha OCHOBE MX TMOJIOKEHHSI B NEPHUOJAMYECKON CHCTEME.
3aKOHOMEPHOCTH HM3MEHEHHS (PU3NYECKUX U XUMHUYECKHX CBOICTB HEMETaNIOB — MPOCTHIX
BEIIECTB, X BOJOPOAHBIX COCAMHEHUMN, BBICIIUX OKCHJOB M KUCIOPOACOJAEpXKAIIUX KUCIOT Ha
IIPUMEPE JIEMEHTOB BTOPOIO ¥ TPETHETO IIEPUOIOB.

OO0mass xapakTepuUCTHUKAa METAIJIOB Ha OCHOBE HUX IOJIOXKEHHS B NEPUOAMYECKON CHCTEME.
3aKOHOMEPHOCTH HM3MEHEHHS (U3NYECKUX MU XUMHUYECKUX CBOMCTB METallIOB — MPOCTHIX
BEIIECTB, UX OKCUIOB U THAPOKCUIOB Ha MPHUMEPE 3JIEMEHTOB BTOPOTO U TPETHETO MEPHUOOB.
AMdotepubie coenuHeHus amomuHHs. OOIIas XapakTepUCTHKa >Kejle3a, €ro OKCHAOB U
TUIPOKCH/IOB.

Pazoen 5. Ikcnepumenmanvnas xumus

JleMOHCTPALIMOHHBIH M J1abopaTopHbIi 3kcnepuMeHT. 1. [Ipumeps! pusnueckux siBIeHUN. 2.
[IpuMepbl XUMHUYECKUX PEAKIUN C SIPKO BBIPAKEHHBIMU M3y4aeMbIMU Mpu3HaKaMu. 3. Peakuuu
COETMHEHUS,Pa3NIOKEHNs, 3aMelleHns, oomMeHa. 4. Peaknuu, WUIIOCTpUpPYIOIIUME CBOICTBA U
B3aMMOCBS3M OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAMHEHUHU. 5. ONBITHI, HIUIIOCTPUPYIOIINE
3aKOHOMEPHOCTH  M3MEHEHHs  CBOMCTB  IEJIOYHBIX  METAJUIOB M  TajoreHoB. 6.
OnBIThL, WJUTIOCTPUPYIOIIME  3aKOHOMEPHOCTH  WM3MEHEHHS  CBOMCTB  THAPOKCHUIOB U
KHUCJIOPOJICO/IEPXKALUX KHUCIIOT 3JIEMEHTOB OJHOro mnepuoja. 7. Ilpumepsl oxkuciutesbHO-
BOCCTAHOBUTEIBHBIX peakinii.8.DaKkTopbl, BIUAIONINE HA CKOPOCTh XUMHUECKUX PEAKIIUM.
O.Ilpumepsl BHIO- W 3K30TepMmuyecknx peakuid. 10. CpaBHeHHE JIEKTPONPOBOJHOCTH
pPacTBOPOB AJIEKTPOJIUTOB M HednekTponuToB. 11. Peakmum monHOoro oOmena. 12. OmbIThI,
WUTIOCTpUpYOIIKe (pU3nuecKkre 1 XMMUUYECKHEe CBOMCTBA U3y4aeMbIX BEIIECTB.



IIpakTnyeckue padorsl 8 kiaace 1. IlpaBuna TexHMKM O€30MacHOCTH INpH paboTe B
XUMU4YecKoM KaOuHere. [lpuembl oOpameHuss ¢ J1aboOpaTOpHBIM  O0OpPYIOBaHHEM U
HarpeBareNbHbIMU NprOopamu. 2. IIpuroToBieHune pacTBopa caxapa M pacdeT €ro MacCcoBOH
nonu B pactBope .3.IIpu3Hakyu XuMHUYECKUX peakiuii.4. Y cIOBUS TEUEHUS] XUMUYECKUX PeaKInil
MEXJly pacCTBOPaMH 3JIEKTPOJIUTOB J10 KOHIIA.

5. PelieHne skciepUMEHTANIBHBIX 3aa4.

IIpakTnyeckune padorbl.9 kiaace 1. OcymiecTBieHUe NENOYKH XUMUYECKUX MPEBPALLEHUM. 2.
[lonyyenue u cBOWCTBAa COEOMHEHUHA MeTayuloB. 3. PellleHHMe sKCIepUMEHTAIBbHBIX 337a4 Ha
pacrno3HaBaHME U IOJIyYEHHE COEAMHEHMM MeTailioB.4 . PelieHue sKkcrniepuMEHTANbHBIX 3adad
no teme «l[loarpynna kucnopona». 5. [lonyuenue, cobupanue 1 pacrio3HaBaHHE ra3oB.
Pacyernble 3agauu. 1.BbrunciieHre OTHOCUTENIBHOM MOJEKYISIPHOM M MOJSPHOM Macchl
BElIeCcTBa MO €ro XuMudeckoi dopmyne. 2. Pacuer MaccoBOi 0JM XMMHUYECKOIO 3JEMEHTa B
coeaquHeHUH. 3. PacueT MaccoBOil 1011 paCTBOPEHHOIO BEILIECTBA B pacTBope. 4. Boruncnenus
10 XUMHYECKUM YPAaBHEHHUSIM MAacCChl WJIM KOJIMYECTBA BEIECTBA OJHOIO M3 YYaCTBYIOLIUX HIIU
NOJIYYAIOLMXCSl B pEaKLUUU COECOUHEHMM 110 M3BECTHOW Macce WM KOJIMYECTBY BELIECTBA
JIPYroro COeIMHEHHUS.

8 knacc

Beenenue (44.)

[Tpeamer xuMuu. MeTozpl MO3HAHUS B XUMMU: HAOJIIOAEHUE, SKCHEPUMEHT, MOJEITUPOBaHUE.
WcTouHMKH XWUMHYECKOW WH(POPMAIMN, €€ TOJydeHHe, aHaM3 H NPEACTaBICHUE €ro
pe3yibraroB. [loHATHE O XMMHUYECKOM 3j1eMeHTe U (opMax ero CylecTBOBAaHHS: CBOOOIHBIX
aToOMax, IMPOCThIX M CJIOXHBIX BemiectBax. [IpeBpamenHus BemecTB. OTanyMe XUMHYECKHX
peakuuii oT (pu3NYecKux sABICHUN. Poslb XMMHHU B )KU3HM yenoBeKa. XeMopuaus u xeMopoous.
Kparkue cBeneHMs W3 HMCTOPUM BO3HMKHOBEHHS W Pa3BUTUSA XUMHH. POJIb OTEUECTBEHHBIX
YUEHBIX B CTAHOBIIEHUU XUMHUYECKOH Hayku — paboTel M. B. JlomonocoBa, A.M. bytneposa, /l.
U. MenneneeBa. XuMu4ecKkasi CAMBOJIMKA. 3HAKU XMMHUECKUX 3JIEMEHTOB U MTPOUCX 0XKJIEHUE UX
Ha3BaHUM. Xumuueckue Gopmynbl. MHaekcsl u ko3pduunuenTsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKyJIsIpHass Macchl. [IpoBeneHne pacdyeToB MacCcOBOM JOJIM XHMHMYECKOTO JJIEMEHTa B
BEIIeCTBE Ha OcHOBe ero Qopmyisl. [lepuonuueckas cucrema xumuueckux snemeHtoB /J[. .
MenzeneeBa, ee CTpyKTypa: Maible M OOJbIIME MEPUOJbl, TPYNNbl U MOATPYMIHL.
[Tepuonuueckasi cuctemMa Kak CHpaBOYHOE MOCOOME Ui MOJIYYEHUs CBEJIEHHH O XMMHUYECKHX
JJIEMEHTaX.

Jemoncrpanuu. 1. Monenu (mapocrepkHeBble u CTioapra—Dbpurie0a) pa3aMyHbIX MPOCTHIX U
CJIO’KHBIX BEIIIECTB.

2. Konneknus CTEKISIHHON XMMHUYeCKOU nocyasl. 3. Koyuieknus MarepuanoB U U3JENINN U3 HUX
Ha OCHOBE amoMuHUuA. 4. B3aumopeiicTtBue MpaMopa ¢ KUCIOTOM M NOMYTHEHHE H3BECTKOBOM
BOJBI.

Tema 1. ATOMBbI XUMHYECKHX 3JIEMEHTOB (84.)

ATOMBI Kak (popMa CyIIeCTBOBAHUS XMMUYECKHUX 371€MeHTOB. OCHOBHBIE CBEIEHUS O CTPOCHHUU
aToMOB. JloKa3aTenbCcTBa CIOXKHOCTU CcTpoeHus aTtoMoB. OmbiTel Pesepdopaa. [lnanerapnas
MOJEJIb CTPOCHUS aTOMA.

CocTaB aTOMHBIX f/€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAA aTOMHAas Macca. B3auMocCBs3b
MIOHATUH IIPOTOHY, KHEUTPOH», KOTHOCUTEJIbHAs aTOMHAs1 Maccay.

H3MeHeHune yncia NpoTOHOB B si/Ipe aToMa — 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.
W3meHeHne uuciaa HEHTpPOHOB B sjipe aroma — oOpa3oBaHue wu30TonoB. CoBpeMeHHOE
ONpEeNETCHUE MTOHATUS «XUMUYECKUIN 31eMeHT». M30TOIbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOIO JJIEMEHTA.

OnekTpoHbl. CTpoeHHME JIIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHX JJEMEHTOB MAaJIbIX
nepuooB. IlonsaTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuoanueckas cucrema xuMuueckux snnemeHToB [[. M. MeHneneeBa U CTpOEHUE aTOMOB —
¢u3nUecKuit CMBICT MOPSIIKOBOTO HOMEpA JIeMEHTa, HOMepa TPYIIIbI, HOMepa Mepro/a.



W3meHeHnue uyucna HJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHMHUYECKOTO
3JIeMEeHTa — 00pa30BaHUE MOJIOKUTENbHBIX U OTPULIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaM{ METaJNIOB U HEMETAJUIOB. [IpyunHbl U3MEHEHUS METANIMYECKUX U HEMETATIMYECKUX
CBOHMCTB B mnepuoaax u rpynmnax. OOpa3zoBanue OWHapHBIX coenauHeHHi. [loHaTHe 00 MOHHOMN
cBsi3u. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumopeiicTBie aTOMOB 3JIEMEHTOB-HEMETAIIJIOB MEX1y c000i — o0pa3oBaHHe ABYXaTOMHBIX
MOJIEKYJI IpPOCTBHIX BeliecTB. KoBaleHTHas HENOJspHAas XUMHYECKas CBA3b. ODJIEKTPOHHBIE U
CTPYKTypHBIE QopMyibl. BzaumoneiicTBue aToMOB HEMETAIUIOB MEXKIY cOO00i — oOpa3oBaHue
OMHApHBIX COCAMHEHUN HEMETAIJIOB. DJIEKTPOOTPULIATEILHOCT. KOBaleHTHAs MOIsIpHAs CBSI3b.
[TonsiTvie 0 BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATH KOBAJIEHTHBIE XUMUYECKHE CBSI3U.
CocraBnenue ¢popmyn OMHAPHBIX COSIMHEHHUN MO BaJIeHTHOCTH. HaxokIeHHe BaJI€HTHOCTH I10
dbopmysie OMHAPHOTO COSAMHEHUS.

B3aumoselicTBrEe aTOMOB METAIIOB MEXIY COO0M — 00pa30BaHME METALTUIECKIX KPUCTAIIIOB.
[ToHsiTHE O METAITIMYECKOM CBS3H.

JdemoncTpaumuu. Mojienn  aTOMOB  XMMHUYECKMX  3JeMeHTOB. Ilepuoamueckas cucrema
xumuueckux snemeHtoB J[. U. MengeneeBa (pasznuunbie (opmbl). M3roroBienue mojeneit
MOJIEKYJl OMHapHbIX coequHeHu. M3rotoBineHue Monenyu, WUIIOCTPUPYIOLIEH CBOMCTBA
METaJUIMYECKON CBSI3U.

Koutpoabnas padora 1 no teme: « ATOMBI XUMHUYECKUX 3JIEMEHTOBY

Tema 2 IIpocTtbie BemecTBa (64.)

[TonoxxeHne MeTayIoB U HeMeTa/u1oB B [leproauueckoii cucTeMe XMMHUYECKHUX 3JIEMEHTOB

. U.MenneneeBa. Baxxneiie npocTbie BelIeCTBa — METaIbl (3KeIe30, aTlOMUHUHN, KaIbIHii,
MarHuii, HaTpuii, Kanmii). OOmue ¢Qusnyeckne CBOWCTBA METAJUIOB. BakHeiimme mpocTsie
BellleCTBa-HEMETAIIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, docdopa,
yraepoaa. Mosekybl IpOCThIX BEIIECTB-HEMETAIIOB — BOAOPOJa, KUCIOPOAa,

azoTa, rajgoreHoB. OTHOCUTENbHAs MoJeKylspHas Macca. CrocoOHOCTh aTOMOB XUMHYECKHX
AJIEMEHTOB K OOpa30BaHUIO HECKOJIBKUX IPOCTBIX BELIECTB — aJUIOTPOIUSA. AJUIOTPOIHBIE
monupukanuu kuciaopona, ¢ochopa, oigoBa. MeramumMueckue M HEMETAIMYECKUE CBOMCTBA
MPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOTO MOHATHUS.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MonsipHas Macca. MousipHblil  00beM
ra3oo0pa3HbIx BemiecTB. KpaTHble eMHUIBI H3MEPEHUs KOJIMYECTBA BEIIECTBAa — MUJUIUMOJIb U
KWJIOMOJIb, MWUIMMOJSIPHAsE W KWIOMOJISIPHAsE MAacChl BEUIECTBA, MWUIMMOJSIPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCTIOIB30BaHNEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI MAcca, «MOJIIPHBII
00bEM razoBy, «4UCI0 ABOTAIPOY.

JemoncTpanuu. O3HaKOMJIEHHE € KOJUIEKIMEW MeTaioB. O3HAaKOMIIEHHE C KOJUIEKLHEH
HEMETAJUIOB.

Kontpoasnas padora 2 o teme: « [IpocTsie BemecTBa

Tema 3. CoenuHenusi XMuMHU4ECKHX 3J1eMeHTOB (14 4.)

Crenenp okucienuss. CpaBHEHHE CTENEHH OKHUCIIEHUS M BajleHTHOCTU. OIpenencHue CTeneHu
OKHUCJICHHS JJIEMEHTOB B OuHapHbIX coeauHeHusx. CocraBieHue ¢opmyn OMHAPHBIX
COeIMHEHHH, OOIINHA CIIOCO0 UX Ha3BaHHM.

buHapHble cOeIMHEHHS METaUIOB M HEMETaJUIOB: OKCHJbI, XJOPUAbI, CYyIb(UIbl H Tp.
CocraBnenue ux ¢opmyni. bunapHbele coeMHEHUs] HEMETAJUIOB: OKCUJbI, JIETy4Ynue BOJOPOIHBIE
COEMHEHHUS, MX COCTaB M Ha3BaHuda. [IpencraBuTenu OKCHUIOB: BOJA, YIJIEKUCIBIH Tas,
HerameHass u3BecThb. [lpeacraBUTen NETy4MX BOAOPOIHBIX COEAMHEHUMH: XJIOPOBOIOPOA U
aMMHaK.

OcHoBaHHUsI, UX COCTaB W Ha3BaHus. PacTBopuMocTh ocHOBaHMil B Boje. IlpencraBurenu
IeJI0Yei: THAPOKCHUIBI HATPHS, Kamus U Kanblus. [loHsTHe 00 MHAMKATOpax W Ka4eCTBEHHBIX
peakLusX.



Kucnotsl, ux coctaB u Ha3Banusa. Knaccudukamus xucnot. IlpeacraButenu KUCIOT: cepHas,
consiHas, a3otHas. [loHarme o mkamne kucinotHocTH (mkana pH). M3meHenue oxpacku
WUHJUKATOPOB.

Conu Kak NMpOU3BOAHBIE KMCIOT U OCHOBaHUi, UX COCTaB U Ha3BaHUA. PaCTBOpUMOCTB coJiel B
Bozie. [IpencraBurenu comneil: xiopua HaTpusi, KapOoHAT U GochaT KabIHsl.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILECTBA.

MexMmoneKyspHble B3auMOAEHCTBUS. THIIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB
BEUICCTB OT TUIIOB KPUCTAJUIMYECKHUX PELIETOK.

UYucteie BemecTBa u cMecu. [IpuMepsl KUAKHX, TBEPABIX U razoodpasHbix cmecell. CBOHCTBa
YHUCTBIX BellecTB M cMecel. Mx cocraB. MaccoBas n oObeMHas J0IM KOMIIOHEHTAa CMECH.
Pacuersl, cBsi3aHHBIE ¢ UCIIOJIB30BAHUEM MOHATHUS «I0JIS.

JMemoncTpamuu. O0pa3ipl OKCUIOB, KUCIOT, OCHOBAHUN M cosieil. Mojaenn KpUCTaUIMYeCKuX
PELIeTOK XJIOpUJia HaTpHs, anMasa, okcuaa yriepoaa (IV). KucinorHo-1ienounsie WHIUKATOPHI,
M3MEHEHHE MX OKPACKM B Pa3jM4YHBIX Cpelax. YHHUBEPCaJIbHbI WHAMKATOP U U3MEHEHHUE €T0
OKpacKH B pa3ynuHbIX cpenax. [kama pH.

JlabopaTopubie onbiThl. O3HakoMiIeHHE cO cBolcTBamMu aMmmuaka. Omnpenenenne pH
pPacTBOpOB KHUCIIOTHI, IIe0Yd U Bojabl. Onpenenenre pH TMMOHHOTO M sI0JOYHOTO COKOB Ha
cpese maoaoB. O3HaKOMIIEHHE € KOJIEKLUEH cosed.O3HaKOMIIEHUE ¢ KOJIEKLIUEH BEILECTB C
pPa3HbIM THUIIOM KpHUCTaLIMYECKOW pemeTku. I3roroBnenue Monenel KpUCTANIMYECKUX
pewetok. O3HaKOMIIEHHE ¢ 00Pa310M TOPHON OPOIBI.

Tema 4. U3meHnenus, npoucxoasinue ¢ Bemecrsamu (12 4.)

[TonsiTve sABIEHUH, CBSI3aHHBIX C U3MEHEHUSMH, IPOUCXOAIINMH C BEIIECTBOM.

SIBneHus1, CBSI3aHHbIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHUS BEILIECTBA IPU MOCTOSIHHOM
ero cocraBe, — (¢usndyeckue spieHUs. Duznueckue SABICHUS B XHUMHUU: JUCTUILUIALMS,
KPHUCTAJTU3AIHs], BEINIAPHBAHNE M BO3TOHKA BEIIECTB, (PMIBTPOBAHUE U IICHTPU(YTUPOBAHHE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEIECTBA, — XUMHUUYECKUE peakuuu. lIpusHaku u
YCIJIOBUS IPOTEKAHUS XMMHUUECKUX peakluil. Brlienenre TernoThel U CBeTa — peakluy FOpeHHUsl.
[TonsiTHE 00 9K30 - U SHIOTEPMUYECKUX PEAKIIHIX.

3aKOH COXpaHEHHS MacCchl BEIIECTB. XHMHUYECKHE YypaBHEHHUS. 3HAUYE€HHUE WHJEKCOB U
ko3 PuunentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHii.

Pacuetsl o xumMuueckuM ypaBHeHUsIM. PelieHre 3a1a4 Ha HaX0XKACHUE KOJIMYECTBA, MacChl N
o0beMa MpOAyKTa peakiy Mo KOJIMYECTBY, Macce WM 00beMy UCXOIHOTO BelecTBa. PacueTsl ¢
HCIIOJIb30BAaHUEM IMOHATHUS «JOJs», KOrJa HCXOJHOE BEUIECTBO JaHO B BHJE pacTBOpa C
3alaHHOM MaccoBOHM J0J€W pacTBOPEHHOIO BEUIECTBA WJIM COAEPXKUT OINPEIEICHHYIO JOJIIO
IIpUMeECeH.

Peakuun paznoxenus. IlpeacraBieHne O CKOPOCTM XMMHYECKMX peakuuid. KaranusaTopsl.
®epmenThl. Peaknuu coennnenus. Karanutuueckue 1 HeKaTaIUTUYECKUE PeaKUu, oOpaTUMbIe
U HeoOpaTuMble peakiuu. Peakiuu 3amenienus. Pa akTHBHOCTH METaJIOB, €T0 UCIOJIb30BaHNE
JUIsL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKaHUsS PEaKkIUid MEeXay MeTaUlaMH U KHCIOTaMH,
peakuuil BBITECHEHUSI OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYrMMH MeTajulaMu. Peakunn
oOMeHa. Peaknuum HeiTpanuszanuu. YciaoBus NMpOTEKaHHs peakluii oOMeHa B pacTBOpax J0
KOHIIA.

Turbel XUMUYECKUX pEeaKkIUi Ha MPUMEpE CBOMCTB BOJBI. Peaknus pasnokeHuss — 3JIEKTPOIIU3
BOo/bl. Peakuuy coenquHeHUs — B3aMMOJEMCTBHE BOJBI C OKCHJAMU METaNIOB U HEMETAJUIOB.
VYcioBue B3aUMOICUCTBUSL OKCHIOB METAJJIOB U HEMETAJIOB € BOJIOW. [IoHsATHE «TUIPOKCUABI.
Peakuuu 3amerneHuss — B3auMoJeicTBHE BOABI ¢ MeTaylamMH. Peakiun oOMeHa — THJIPOJIH3
BEIIECTB.

JNemoncrpanuu. [Ipumepsl Gpusnueckux sBieHUi: a) TaBieHue napaduHa; 0) BO3rOHKa HOAA
Wi OEH30MHOW KHCIIOTHI; B) pPAacCTBOPEHHE OKpALICHHBIX cojieil; T) AudQy3us AyMHUCTHIX
BEUIECTB C TOpSIIEH JIAMIIOYKM HakaluBaHWs. IIpuMeppl XMMHMUYECKHX SIBICHUH: a) TOpEHUE
Marausi, ¢ocdopa; 0) B3aUMOJECUCTBUE COJSHONW KHUCIOTBI C MPamMOpOM WM MEJIOM; B)
nosyueHue ruapokcuna Meau (II); r) pacTBopeHue MONMy4eHHOIO TMAPOKCUIA B KHUCIIOTax; A)



B3aumojeiictBue okcuga menu (II) ¢ cepHoOil KUCIOTOM MNpHU HarpeBaHUU; €) Ppa3JIOKEHUE
NepMaHraHaTa Kajiusi; %) pa3jioxKeHue MepoKcuaa

BOJOpPOJa C TOMOIIBI0 JWOKCHIA MapraHila W Karamna3bl KapTodens WM MOPKOBH; 3)
B3aMMOJICICTBHE pa30aBICHHbBIX KHCIOT C METAJIIAMH.

Kountpoasnas padora 3 o teme: «/I3MeHeHUsI, MPOUCXOISALIUE C BEIIECTBAMUY.

Tema 5. IIpakTuxkym 1.IIpocTeiilne onepanuu ¢ BemecTBom.(3 4.)

IpakTuyeckas padoral. IlpaBuna TeXHHKU OE30MACHOCTH MPU pabOTe B XUMHUYECKOM
kabunete. [Ipuembl oOpaimeHuss ¢ 1gabOpaTOpHBIM OOOpPYIOBAaHHMEM M HAarpeBaTeIbHBIMU
npuOopamu.

IIpakTnyeckass padora2. [IpurotoBieHue pacTBopa caxapa M pacyeT €ro MacCOBOW JI0JU B
pacTBope.

IpakTuyeckas padora 3. [[pU3HaKu XUMUUECKUX PEAKIIUH.

Tema 6. PactBopenue. PactBopsl. CBoOlCTBa pacTBOPOB 2JIeKTPOJUTOB (18 u.)

PactBopenue kak ¢pusnko-xumuueckuid mnpouecc. [loHsTue o ruapatax M KpUCTAIIOTUApPATAX.
PactBopumocTs. KpuBbie pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PAaCTBOPUMOCTHU TBEPIBIX
BELIECTB OT Temneparypsl. HachlllleHHbIE, HEHACHIIEHHBIE M IEPECHIIICHHbIE PAaCTBOPBL.
3HaveHHE pacTBOPOB JIJIsl IPUPOJIBI M CEITbCKOTO XO3SCTBA.

[TonsiTrie 06 SJEKTPOIUTUYECKON MUCCOLMALNUU. DIEKTPOIUTHI U HEIIEKTPOIUTH. MexaHu3m
JTUCCOITMAIIMN DJIEKTPOJIMTOB C PA3IMYHBIM XapakTepoM CBsi3U. CTeNeHb 3JIEKTPOJIUTUYECKON
muccouuanuu. CUbHbIE U c1a0ble SJIeKTPOIHTHI.

OCHOBHBIE TIOJIOKCHHUSI TEOPUU DIIEKTPOJIUTHYECKON nucconmanuu. oHHBIE ypaBHEHUS
peakiuii. Peakiiun oOMeHa, uaymue 10 KOHIA.

Krnaccudukanus HOHOB U X CBOMCTBA.

Kucnotel, ux knaccudukanus. Jluccoumanus KHUCIOT U MX CBOWCTBA B CBET€ TEOPUH
ANEKTPOJIUTUYECKON  Jucconanud. MOJNEeKylIsipHble ¥ HUOHHBIE YPaBHEHUSI PEaKIIMM.
B3auMopeiicTBue KHCIOT C METaIaMU. OJIEKTPOXUMHUYECKUU PAJ HANpPSHKEHU METaJlIoB.
B3aumoneiicTBue KUCIOT C OKCHUJIaMU METaJIOB. B3auMojeiicTBUe KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanuzauuu. BsaumojeiicTBue KuciaoT ¢ comsiMu. Vcmonbp3oBaHue TaOIHUITBI
pPacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamus. Jlucconuaiyss OCHOBaHMM W MX CBOICTBa B CBETE€ TEOPUH
ANEKTPOJIUTUYECKON aucconuanuu. B3aummopaeicTBre OCHOBaHMM ¢ coisiMH. Mcronb3oBaHHe
TaONMIBI  PAacCTBOPUMOCTH  JJISl  XApPAaKTePUCTHKH  XMMHUYECKUX  CBOWMCTB  OCHOBAHMIA.
B3anMonelicTBue 1eI04e ¢ OKCHUIaMU HEMETAIIOB.

Conu, MX JAMccoLMalMsl U CBOMCTBA B CBETE€ TEOPUU DIIEKTPOIUTHUYECKOM TUCCOIUAIUU.
B3aumoneiictBue comneit ¢ MeTayilaMu, 0COOCHHOCTH ITHX peakiuid. BzanmopeiicTBue comeit ¢
consimMu. Mcnonp3oBanue TabIUIBl PACTBOPUMOCTH TSI XaPaKTEPUCTUKU XUMHUYECKHX CBONCTB
COJIEH.

O06o0611eHNe cBeleHnH 00 oKcHIax, UX KiIaccu(UKaui U CBOUCTBAX.

l'enetndeckue psaapl MeTaula W HemeTawia. [eHeTHdeckass CBsS3b MEXIY KiaccaMu
HEOPraHUYECKHUX BEIECTB.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Omnpenenenue cTerneHeld OKUCICHHS AJIs 3JIEMEHTOB, 00pa3yIOIINX BEIIECTBAa PA3HBIX KJIACCOB.
Peakiun noHHOTO OOMEHAa M OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCITUTENh W
BOCCTAHOBUTENb, OKHCIEHHE W BoccTaHoBieHHE. (COCTaBlieHHE YpaBHEHUM OKHUCIMTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMA METOJIOM JIEKTPOHHOTO OaiaHca.

CBoiicTBa MHpPOCTHIX BEHIECTB — METAJUIOB M HEMETAUIOB, KHUCJIOT W COJIEM B CBETe
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIH.

JemMoHcTpanuu. B3aumoeiicTBue pacTBOPOB XJIOpUIa HATpUsl U HUTpaTa cepedpa. [lonydenue
HEPaCTBOPUMOTO THIPOKCHIA U B3aUMOJCHCTBHE €ro ¢ KHCIOTaMu. B3anmoielicTBie KUCIIOT ¢
OCHOBaHUSIMU. BzanmojelicTBHEe KHUCIOT C OKCHJIaMHU METayioB. BzaumonelcTBHe KHCIOT ¢
MeTaJulaMHd. B3anmMoIelcTBHE KHUCIOT C COJISIMH. B3auMopaeiicTBHE mIeoded ¢ KUCIOTaMU.
BzaumopeincTBue menoden ¢ OKCUIaMu HEMETAJUIOB . B3auMoJencTBre EI0Uei C COIAMU



[Tonmy4yeHue u cBOMCTBAa HEPACTBOPUMBIX OCHOBaHUH . B3anMmoeiicTBHE OCHOBHBIX OKCH/IOB C
KUCIIOTAMHU. B3auMOAEHCTBHE OCHOBHBIX OKCUIOB C BOIOW . B3anMOIEUCTBUE KHCIIOTHBIX
OKCHJIOB C IIEJIOYaMH.
Tema 7.IIpakTukym 2. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB.(24.)
IpakTuyeckne padorbl 4. YCIoBUSL TEUEHUS XHMHUYECKHX PEAKIMH MEXIy pacTBOpaMu
3JIEKTPOJIUTOB /10 KOHIIA.
5. PemreHne sKCiepUMEHTANIBHBIX 3aa4.
Tema 8 .IloBTopenne (1 4)
HUTorosasi KOHTpPOJIbHAS padoTa 3a Kypc XumMuM 8 Kiacca
IIpenMeTHBIMH pe3yJbTATAMM U3yUCHHS NIpEAMETa « XUMUSD) SBIISIIOTCS CICAYIOIINE YMEHUS:
Tema: «Beeaenune B xumuio. Ilpeamer xumum»

BrinycKHUK HayqUTCSA:

» PackpbiBaTh CMBIC]I OCHOBHBIX  IOHSTHM: BEIIECTBO, XUMHUCCKHUH  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAs U MOJICKYJISIpHAsi MacChl;

» Ha3bIBaTh XMMUYCCKHE DJICMCHTBI,

» BBIUUCIIATH OTHOCHTEJIBHYIO MOJICKYJISIDHYIO M MOJIIPHYKO MAcChl BEIIECTB, a TaKKe
MAaCCOBYIO JOJIF0 XMMUYECKOr0 3JIEMEHTA B COCAUHECHUAX U1 OUEHKU UX MPAKTUYECKON
3HAYMMOCTH;

» coOIr01aTh TIPaBHJIa TEXHUKHA OC30IACHOCTH MPH IMPOBEICHUN HAOIIOICHUI U OIIBITOB

BhINyCKHHMK NTOJIyYUT BO3MOKHOCTh HaAYYUThCSL:

»  ONpeNeNsITh POJIb PA3IMYHBIX BEIISCTB B IPUPOJIC U TEXHUKE;

» XapaKTepu30BaTh METOJIbl XUMUYECKOM Hayku (HAOIIOICHUE, CPaBHEHHE, YIKCIICPUMEHT,
M3MEPEHHE) U UX POJIb B TIO3HAHUU TTPUPOIBI

TeMa: «KATOMBI XMMHYECKHUX 3JIEMEHTOB»

BrinyCKkHUK HAayuuTCA:

» PackpblBaTb CMBIC OCHOBHBIX IIOHSATHH: aTOM, H30TONbBI, XHMHYECKas CBS3b,
ANEKTPOOTPULATEIBHOCTD;
OOBACHATL (UBMYECKUN CMBICI TOPSAIKOBOTO HOMEpa 3JEMEHTa, HOMepa TpYIIbI,
HOMeEpa Mepruoa;
COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB IEpBbIX 20 3JE€MEHTOB MEPUOJUYECKOU CHUCTEMBI
JI.1.Menneneena;
paznuyaTh BUAbl XUMUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJISIPHYIO, KOBAJIECHTHYIO
HETIOJIAPHYIO U METAJUTMYECKYIO;
n300pakaTh AIIEKTPOHHO-HOHHBIE (OPMYIBI BEIIECTB, OOpPA30BAHHBIX XHUMHUYECKUMU
CBSI3SIMU PA3HOrO BUJIA.

BbINyCKHHMK OJIYYUT BO3MOKHOCTh HAYUUThCS:

» OCO3HaBaTh 3HAYCHHE TEOPETUYCCKUX 3HAHWW JUISI MPAKTHICCKOW JeSTSIIbHOCTH
YEJ0BEKa;

» OIUCHIBATh N3YYCHHBIC OOBEKTHI KAK CHCTEMBI, TPHUMEHSISI IOTUKY CHCTEMHOTO aHATN3a

Tema: «IIpocThie BemecTsa»
BrinycKkHUK HAayunTCS:

» kimaccu(UIUpOBaTh XWMHUYECKHE DOJIEMEHTHl Ha METAJUIbl, HEMETaJUIbl, HHEPTHHIC
9JIEMEHTHI (Ta3bl) JIJIs1 OCO3HAHUS BaKHOCTH YIOPSI0UYEHHOCTH HAyYHBIX 3HAHUH;

»  BBIUUCIIATH KOJUYECTBO BEIIECTBA, 00BEM MM MACCy TI0 KOJIMYECTBY BEIICCTBA;

vV VYV V¥V V¥V

BbInyCKHMK TIOJTyYUT BO3MOYKHOCTD HAyUUThCS:

» pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, MCIIOJIB3Ys CPEACTBA YCTHOU U
MUCbMEHHOW KOMMYHHMKAIIUK IIPU paboOTe ¢ TEKCTaMU y4eOHUKA U JJOMOJTHUTEIbHON
JUTEPaTypOid, CIPaBOYHBIMU TaOJIUIIAMH;

» TPOSIBIATH TOTOBHOCTH K YBXCHUIO HHOW TOYKH 3PEHUS MTPU 0OCYKICHUH PE3YIIbTaTOB
BBIMIOJTHEHHON pabOoThI

Tema: «CoennHeHUs] XMMHYECKHX 3JIEMEHTOB»



BblIlTyCKHHMK Hay4duTCA:

>
>

OTIPEJIEIATH CTENIEHb OKUCIICHUS IEMEHTa B COCTMHECHUSIX

OIPCACIIATE MPUHAMJICKHOCTL BCHICCTB K OIIPCACICHHOMY KJIACCY HCOPraHUYCCKUX
BEILIECTB;

pa3indatb OSKCICPHUMCHTAJIBHO KHUCIOTBI U H_[éJIO‘-II/I, MMOJIb3YACh HMHIAUKATOPaAMMU,
0CO3HaBaTh HEOOXOIWMOCTh COOJIOCHHST Mep O€30MacHOCTH TMpH  OOpalieHuu ¢
KUCJIOTaMU U IIEJIOYaMU.

BBISIBIIATh 3aBUCUMOCTH CBOWCTB BEIIECTB OT CTPOCHHUS MX KPUCTALIUYCCKUX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

MIPUTOTOBJISATH PACTBOPHI C ONPEACIIEHHON MAacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA;
COCTaBIATh (POPMYJIBI HEOPTraHWYECKUX COCIMHEHUH IO CTENEHSM OKHCICHUS
9JIEMEHTOB, a TaK)Ke 3apsjaM HOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

BBIHYCKHI/IK MMOJYYHUT BO3MOXKHOCTb HAYIUTHCA:

>

HCIIOJIB30BaTh HpI/I06pCTeHHbIe S3HAHUA U YMCHHA B HpaKTquCKOﬁ JACATCIIBHOCTHU U
HOBCGI[HGBHOI‘/'I JKU3HU JJISL IIPUTOTOBJICHUA PAaCTBOPOB SaﬂaHHOﬁ KOHOCHTpPALHH.

Tema: «M3meHeHusl, IPOUCXOASIIME C BelleCTBAMU»
BbInmyckHUK Hay4uTCs:

>
>
>
>

IIPUBOJUTH IPUMEPBI XUMUYECKHUX IPOLIECCOB B IIPUPOJE;

n300pakaTh CYIIHOCTh XUMHUUECKUX PEAKIIMN C TOMOIIbIO XUMUUYECKUX YPaBHEHUH;
OOBSICHATB Pa3IMUHBIC CIIOCOOBI KIaCCU(PUKAITNI XUMAYECKIX PEaKIHii;
IIPOBOJIUTH XUMHUYECKHE OIBITHI U SKCIIEPUMEHTBI U OOBSICHATD X PE3YJIbTaThl;

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

>
>

MMOHUMATh POJIb XUMUYECKUX MPOLIECCOB, MPOTEKAIOIINX B IPUPO/IE;
IrPaMOTHO OOpaIIaThCs C BEHIECTBAMU B MOBCETHEBHON KU3HH.

Tema: «PacTBopenue. PacTBopbl. CBOMCTBA PACTBOPOB 3J1€KTPOJIMTOBY»
BrllTyCKHHMK Hay4duTCs:

>

YV V

vV VYV V¥V V¥V

>

pPacKpbhIBaTh CMBIC] OCHOBHBIX ITOHSATHMH: PAcTBOPBI, AJICKTPOJUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs JUCCOLUALIMS; OKHUCIUTETh U BOCCTAHOBHUTENb, OKHUCJICHHE U
BOCCTaHOBJICHHE

OOBSACHATH CYIIHOCTh pEaKIMi HOHHOIO 0OMEHa;

KJIacCU(UIIUPOBATH OKCUJIBI 1 OCHOBAHUS 110 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;
COCTaBJIATh YPABHEHUS BJEKTPOJUTUYECKON IHCCOLMAIMM KHUCJIOT, ILIEIOYEH, COJEH;
MONIHBIE M COKpAlll€HHbIE MOHHBIE YpaBHEHMsI peakuuid OOMEHa; YypaBHEHHUS
OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI;

COCTaBJISTh YPaBHEHUs pEaKIUH, COOTBETCTBYIOIIUX MOCIEAOBATEIHLHOCTH («IIETIOYUKE))
npeBpameHHﬁ HCOpFaHI/I‘ICCKI/IX BCIIICCTB paszquIx KJIaCCOB;

Ha3bIBaTh OOIME XWMHUYECKHE CBOWCTBA, XapakKTepHbIe I KaKJIOr0 M3 KIAcCOB
HEOPraHWYECKUX BEIIECTB: KMCIOT, OCHOBAHUH, COJIEH;

NPUBOAUTH  MPUMEPBl  pEaKLMil, MOATBEPKIAIOIIUX  XHUMHUYECKHE  CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

COCTaBJISITh OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIN OallaHC (A1 M3YYEHHBIX pEeakiuii) 1o
HpeI[J'IO)KeHHBIM cxeMam peaKHI/Iﬁ 158 OHpe)IeJ'ISITB BCIICCTBO-OKHUCIIUTECIIb U BEIICCTBO-
BOCCTAHOBUTEb B OKUCIUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIIMSIX;

HpOBO}II/ITB na6opaTopHLIe OIIBITHI, HO)ITBep)K}IaIOHH/Ie XUMHUYCCKUC CBOﬁCTBa OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILIECTB;

BBIHYCKHI/IK ITOJIYUHUT BO3SMOKHOCTb HAYYHUTHCS:

>

>

COCTABJIATh MOJIEKYJISIPHBIE U IIOJHBIC MOHHBIC YPAaBHEHUS I10 COKPALIEHHBIM MOHHBIM
YPaBHEHUSM;

[IPUBOJUTH IIPUMEPBI PEAKLIMM, TOATBEPKAAOIINX CYLIECTBOBAHUE B3aUMOCBSI3H MEKIY
OCHOBHBIMHM KJIaCCaMH HEOPTraHUYECKUX BELIECTB;



» HCIOJIb30BaTh MPUOOPETEHHBIC KIFOYEBBIC KOMIIETCHTHOCTH IIPH BBITIOJTHCHUH
HCCJIEI0OBATEIbCKUX MPOEKTOB M0 U3YYECHHUIO CBOMCTB, CITIOCOOOB MOTYYCHUS U
pacro3HaBaHUs BEIIECTB;

» BBUIBISITH CYIIECTBOBAaHUE TECHETHUYECKOW B3aMMOCBSI3M MEXIY BEIIECTBAMH B PSAy:
MIPOCTOE BEUIECTBO — OKCHUJ — T'HAPOKCU]T — COJIb;

9 kJaacce

Beenenue. O01as xapaKTepucTUKAa XUMHYECKUX JIEMEHTOB H XUMHYECKHUX PeaKIuii
Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementoB JI. H.
Menaeneena (10 4.)

XapakTepucTUKa 3JEMEHTa [0 €ro IMoJokKeHHIo B Ilepmomnueckoil cucTeME XHMHUYECKUX
anemenToB J[. . MenneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBAaHHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMAIIUU U OKUCIICHHUS-BOCCTAHOBIICHHUS.

[Tonsatne o mepexoAHbIX 3nmeMeHTax. AmMdoTepHOCTh. ['eHeTHdYecKHi psi MEepPeXOqHOTO
3JIEMEHTA.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cuctema XuMU4ecKux 3yeMeHToB 1. 1. Menneneesa.
XuMHuueckasi OpraHu3anusl KUBOM U HEKUBOW MPUPOJbl. XMMUYECKUNA COCTaB fJ]ipa, MAaHTUU U
36MHOM KOpbl. XUMHYECKHE OJJIEMEHThl B KIETKax JKUBBIX OpPraHu3MoB. Makpo- u
MUKPO3JIEMEHTHI.

O06o0mieHne CBeeHU O XMMHUYECKHX peaknusx. Kimaccupukanuss XUMUYECKUX PEeaKIuid 110
pa3IMyYHBIM TPU3HAKAM: «UUCIO M COCTaB pEarupymoliux H 00pa3yroUIMXcs BeEUIeCTBY,
«reroBoi  3QdexT», «HAmpaBICHUE», «U3MCHCHHE CTCIICHEH OKHCICHHS JJIEMEHTOB,
00pa3ymoIux pearupyroime BeuecTBay, «(pa3a», «MCIolb30BaHue KaTanuzaropa». [lonsarue o
CKOPOCTH XHMMHYECKOW peakuuu. DaKkTophl, BIUAIONIME HAa CKOPOCTh XUMHUYECKUX DPEAKIUH.
Karanuzatops! u karanus3. MHTrHOUTOPBI. AHTHOKCUIAHTHI.

HMemouncrpanun. Pazimmunsie Gopmel tadbimne . M.Menaeneea. Moiean aTOMOB 3JIEMEHTOB
1—ro0 mepuonoB. Mojenb CTpOeHHs 3€MHOro Inapa (MOmepeyHbId pas3pes3). 3aBUCUMOCTH
CKOPOCTH XMMHYECKON PEAKIMU OT MPUPOJIBI PEarupyroniux BEHIECTB. 3aBUCUMOCTb CKOPOCTH
XMMUYECKOM pEeaKIMu OT KOHILIEHTPAlUU PEarupyrolliux BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW PEaKIUUd OT IUIOMIAJU COMPUKOCHOBEHHUS PEArupyrolIuX BEMIeCTB («KUTISIIUMA
CIIOI»).

JladopaTropubie onbiThl 1. [lonydeHue ruapokcuia NMHKA W UCCIEIOBAaHUE €r0 CBOWMCTB. 2.
MopenupoBanue mnoctpoenus Ilepmoanueckoil CUCTEMbI XUMHUYECKHUX 3JIE€MEHTOB /.
N.MenneneeBa

JAnarnocTuyeckasi KOHTPOJIbHasi padoTa

Tema 1. Metasuasi (17 4.)

ITonoxxenue merannos B Ilepuoauueckoit cucteMe xuMmuueckux anemeHToB J1. 1. Menzaeneesa.
Mertamndeckasi KpUCTANTMYECKas peIIeTKa W METaJUIMYecKas XuMHuueckas cBs3b. OOmue
¢duznueckue cBoiictBa meramuioB. CIlaBbl, UX CBOMCTBA M 3HAaYeHHE. XUMUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEIIECH, a TAK)KE€ B CBETE UX TOJIOKEHHUS B DJIEKTPOXUMHUYECKOM Py
HaIpsKEHUN METaJIOB.

Kopposust metannoB u cnocodsl 60ps0bl ¢ Heil. Metaiiel B npupoze. OO6mue crnocoObl ux

MOJIyYEHUSI.
OO0mas xapakTepuMcTHKA HIEJOYHbIX MeTaJLu10B. MeTtamnsl B npupoze. O0iue crnocodbl ux
nonyueHus. Ctpoenue aromoB. lllenouHble MeTamibl — MpPOCTHIE BellecTBa. BaxHeilmue

COCIMHEHUS IIEIOYHBIX METAJUIOB —OKCHJbI, THAPOKCHABI U CONH (XJIOPHIbI, KapOOHATHI,
cynb(arbl, HUTPAThl), MX CBOWCTBA W INPUMEHEHHWE B HaApoJHOM xo3siicTBe. KanunitHbie
yI0OpeHUsI.

OO0mas xapakTepucTHKa 3j1eMeHTOB riaBHoil moarpynnsl Il rpynmel. CTpoeHne aToMOB.
[[lenoyHO3eMeNnbHbIE ~ METAUIBl —  MPOCThle  BellecTBAa. BaxHeillme  coennHeHUs
II€JI0OYHO3EMENIBHBIX METAIJIOB — OKCH[bI, THAPOKCUIBI M COJNU (XJIOPUABI, KapOOHATHI,
HUTPATHI, Cyab(daTel, (hocdaThl), UX CBOMCTBA U MPUMEHEHNE B HAPOJHOM XO3SHCTBE.



Amromunmii. CTpoeHne aroma, (U3MYECKHEe M XUMHUECKHE CBOICTBa MPOCTOTO BEILIECTBA.
CoenuHeHUs aTIOMHHHUS — OKCHJ M TUAPOKCH, X aM(pOTEepHBIN XapakTep. Baxueime comu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUIA.

Kene3zo. Ctpoenue aroma, (u3MUYECKHME U XUMHUYECKHE CBOMCTBAa IPOCTOrO BEIIECTBA.
I'enernueckue psnapl Fe2+ u Fe3+. Baxneilmume conu jxene3a. 3HaueHHE JKele3a U €ro
COEIMHEHUH JIs1 IPUPOJbI U HAPOJIHOIO XO35MCTBA.

JNemonctpanuu. OOpasipl IIENTOYHBIX U IIEJI0YHO3EMETbHBIX MeTayuioB. OOpasibl CIIaBOB.
B3auMopeiicTBue pacTBOPOB KUCIOT U coJiel ¢ MeTauiaMu. [losydenne ruipokcuia allfoMUHUS
U KCCIIEOBAaHUE €ro CBOMCTB. B3aummonencTBue xene3a € COMAHOM Kuciorou. I[lomyuenue
ruapokcuaos xkenesa (I1) u (I1I) u u3yuenue ux cBOMCTB.

IIpakTyeckue padorel. 1. OcymiecTBiieHUE LIENOYKU XUMHUUECKUX IpeBpatieHuid. Ilomyuenue
Y CBOMCTBA COEIMHEHUN METAJIOB. 2. Penmenue 3KCrepuMeHTaIbHbIX 33/1a4 Ha paclio3HaBaHUE
Y IIOJIYYCHUE COCIUHEHNUN METaJUIOB.

KonTpoabHas padora 1no teme : Metauib»

Tema 3. Hemerasuisbl (24 4.).

OO0mass xapakTepuCTUKa HEMETaIOB: mosiokeHne B Ileproguueckoll cucTeMe XUMHYECKHX
anemenToB /1. U.Menaeneena,

OCOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpULIATENbHOCTH (D0) Kak Mepa «HEMETATITMYHOCTH,
pan O0. Kpucramimyeckoe CTPOEHHE HEMETAUIOB — IPOCThIX BEIIECTB. AJUIOTPONIUS.
®du3nyeckue CBOMCTBa HeMeTauIoB. OTHOCUTENBHOCTh MOHATHN «METAD) U «HEMETAILI».
Boaopoa. [Tonoxxenue Bogopona B Ilepuonnueckoit cucreme XUMUYECKUX 3iieMeHToB I, .
MenneneeBa. CtpoeHue aroMa U MoJieKyJibl. @U3HUECKHE U XMMHUYECKHE CBOMCTBA BOJIOPOJA,
€ro MoJy4yeHHUe U IPUMEHEHHUE.

Bopa. Ctpoenue mosekynbl. BopoponHas xumudeckas cBsi3b. PU3MUECKHE CBOWCTBA BOJBI.
AHomannu cBOMCTB BoAbl. I'mapodunbHble U ruapodoOHblie BemecTBa. XUMHUECKUE CBOMCTBA
Boabl. KpyroBopor Boabl B mpupone. Bomoouncrtka. Anpanus BoAbl. BBITOBbIE (QHUIBTPHL
MunepanbsHble BoAbL. J\UCTUIIIMPOBaHHAs BO/IA, €€ MOJIy4€HUE U IPUMEHEHHUE.

O0masi xapakrepucTuka rajaoreHoB. CtpoeHue aroMoB. I[IpocTeie BemiecTBa MU OCHOBHBIE
COEIMHEHUS TaJoreHoB, WX cBoiicTBa. KpaTkue cBepeHust o xjope, Opome, ¢prope u Hoje.
[IpuMeHeHre rajoreHoB U UX COEAMHEHUH B HAPOJHOM XO35IUCTBE.

Cepa. CtpoeHue aToma, ajsIOTpONHs, CBOWCTBA U NMPUMEHEHHE poMOudeckoi cepbl. OKCHIIBI
cepol (IV) u (VI), ux nomyuyenue, cBoiictBa u nmpuMeHeHue. CepHas KHUCIOTa U €€ COJNH, UX
IIPUMEHEHNE B HAPOJHOM XO0351cTBE. [IpOM3BOACTBO CEPHON KHUCIIOTHI.

A3ot. CTpoeHne aroMa M MOJEKYJbl, CBOMCTBAa MPOCTOrO0 BEIIECTBA. AMMHUAK, CTPOCHHE,
CBOMCTBa, ToydyeHue U npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCHbI
azota (II) u (IV). A3oTHas kucjoTa, ee CBOWCTBa M MpPUMEHEHHE. HUTpaThl U HUTPHTHI,
npobiieMa uX COo/IepKaHUs B CEIbCKOXO03IMCTBEHHOM MPOIYKIIMHU. A30THBIE y100pEHUSI.
®ocdop. CtpoeHne aToma, amIOTpOnus, CBoicTBa Oenoro M KpacHoro ¢ocdopa, ux
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docatsl. DochopHblie yroOpeHus.

Yraepoa. CtpoeHue aroma, ajIOTpONUs, CBOMCTBa MoauduKkanui, npuMmeHeHue. OKCHIBI
yriepoga (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHAThl: KalbLUT, COAA, MOTAII, HX
3Ha4YeHHE B MPUPOJIE U KUZHU YETIOBEKa.

Kpemnuii. CtpoeHne aroma, KpUCTANIMYECKUN KPEMHHMM, €ro CBOMCTBAa U NpuMeHeHne. Okcun
kpemuus (IV), ero npuponansie pazHoBUAHOCTH. CHUIMKATHI. 3HaUYE€HWE COSAMHEHUN KPEMHHUS B
JKUBOM M HEXUBOW npupone. [IoHATHE 0 CHIIMKAaTHOW MPOMBILIIIEHHOCTH.

JMemoncrpaumu. [lonyyuenue wu pacno3HaBaHue Bojopoja. KadecTBeHHas peakuusi Ha
rajoreHuJ-uoHbl.. B3anuMoeicTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
JlaGopaTropHble onbIThbl. (O3HAaKOMJIECHME C COCTaBOM MHUHEpailbHOW Boabl. 30. CBolicTBa
pa30aBieHHON cepHON KUCIOTHL. M3ydeHne cBOMCTB ammuaka. Pacrio3HaBaHue coseil aMMOHUS.
I'openue dochopa Ha Bo3ayxe U B kuciaopoxae. Pacmo3naBanme ¢ocdaron. ['opeHue yris B
kucinopoe. Ilepexos kapOOHATOB B TMIPOKapOOHATHI.



IIpakTnyeckne padorbl. 4. PemieHue sKcnepuMEHTANbHBIX 3anad no teme «lloarpynna
KUCopoaa». 5. PemieHne sKcriepuMeHTalIbHBIX 3a1ad mno Teme «lloarpynma ramoreHoB».6.
[Tony4yenue, cobupaHnue u pacro3HaBaHHE I'a30B.

KonTpoasnas padora no teme : Hemeramibny

Tema 4. Oprannyeckue Bemecrna (124.). Bemectsa oprannueckue u
HEOPraHUYECKNE,0THOCUTEIBHOCTD MTOHATHS «OPTraHUYECKUE BellecTBay. [Ipnunnbl
MHOI000pa3usi OPraHNYECKUX COETMHEHNN. XUMUUYECKOE CTPOCHNE OPIraHMYECKUX COCUHEHUM.
MosnekynsipHble ¥ CTPYKTYpHbIE (POPMYJIbl OPIraHUYECKUX BEILECTB.

Ankanbl. MeTaH U 3TaH: CTPOEHUE MOJIEKYJI. XMMUYECKHE CBOMCTBA aJIKAHOB: PEAKLUs TOPEHNUS,
JerngpupoBanue dtaHa. [I[pumenenne Merana.

AJnKeHbl. DTUJIEH KaK POJAOHAaYaJIbHUK TOMOJIOIMUYECKOI0 psiJia aIKEHOB. XUMUYECKOE CTPOECHUE
MOJIEKYJIbI 3THUIICHA. [IBoiiHAas cBs3b. CBOMCTBA 3TUJICHA: PEaKLUs B3aUMOICHCTBHS STUIICHA C
BOJIOM; oJuMepu3anus 3tuieHa. [lonuaTuiieH u ero 3HaueHue.

ITonsiTvie 0 MpeAeIbHBIX OJHOATOMHBIX CIIMPTaX Ha MPUMEpax METaHoja U dTaHoJa.
TpexaroMHBIN CIUPT — IVIMLEPHH.

[TonsiTHe 006 anbaernaax Ha NpUMepe YKCYCHOTo anbaeruia. OKMcIeHne ajlbAeruia B KUCIOTY.
OaHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE KUCIOTHI Ha IPUMEPE YKCYCHOM KuCnoThl. Ee
cBoiicTBa U mpuMeHeHHne. CTeaprHOBasi KUCJI0Ta KaK MPeACTaBUTENb )KUPHBIX KapOOHOBBIX
KHCJIOT.

Peakiuu sTepuduKany U NOHATHE O CI0XKHBIX 3(upax. JKupbl Kak clI0KHbIE 3QUPBI
[JIMLEPUHA U AKUPHBIX KUCIIOT.

[TonsTHE 06 AMUHOKHCIIOTAX KaK aM(pOTEpHBIX OpraHMYEeCKHX BelecTBax. Peakuun
MOJIMKOHJICHCAIH. benku, ux cTpoeHne u OMOJI0rHYecKast poib.

[TonsTue 06 yrneonax. ['moko3a, ee cBoiicTBa U 3HadeHue. Kpaxman u nemonosa (B
CpaBHEHHUH), UX OMOJIOTHYECKAs POJIb.

JemoncTpanun. Mozenu MOJIEKyJl METaHa U APYTHUX YIIIEBOAOPOOB. Bzaumonelicteue
STHIIeHa ¢ OPOMHOM BOJIOW M pacTBOPOM IepMaHTranata Kanus. OOpasibl STaHoIa U TIIHLEPHUHA.
KavecTBeHHast peakiys Ha MHOr0OaTOMHbIE cIUPTHL. [lomydyenue ykcycHO-3TUII0BOTrO dupa.
Owmbinenue xupa. L{BeTHble peakiiuu 6enkoB. B3anMoaelicTBre TIIOKO3bI ¢ aMMHAYHBIM
pacTBOpoM okcuia cepeOpa. KadectBeHHast peakuus Ha kpaxmai. ['opeHue 0eskoB (LepcTH Win
NTUYBUX NepbeB). JlokazaTrenbcTBa HATMUMS (PYHKIIMOHAIBHBIX IPYIII B pacTBOpax
AMUHOKHCIIOT.

JlabopaTopHsbie onbIThI. 1. M3roToBIEeHNE Moenel MOJIEKYI yIieBoaopoaoB. 2. CBoiicTBa
rnunepuHa. 3. BzanmoneiictBue ritoko3sl ¢ ruapokcuoM Menu (1) 6e3 HarpeBanus u npu
HarpeBaHuu. 4. BzanmopeiicTBue kpaxmaia ¢ HOJ0M.

TEMA 6. O600u1enne 3HaHUIi 10 XHMHH 32 KYPC OCHOBHOW HIKOJBI (5 u.)

@u3nYecKuil CMBICI MOPAIKOBOIO HOMEpa 3JEMEHTA B IEPUOANUECKON CHCTEME XUMHUECKUX
aneMeHToB J[.1. MeHneneeBa, HOMEpPOB NEpUOJIa U TPYIIIEL. 3aAKOHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN B IIEPUOJIAX U TPYyMIax B CBETE MPEACTABICHUN O
CTPOEHHUH aTOMOB 2JIEMEHTOB. 3HaYEHHUE NIEPUOIUIECKOTO 3aKOHA.

THubl XMMUUYECKUX CBSI3€H M TUIIBI KPUCTANIMYECKUX peIIeTOK. B3anMocBs3b cTpoeHus u
CBOMCTB BEILECTB.

Knaccudukanus XuMHUUECKHUX peaklui M0 pa3INYHbIM MPU3HAKaM (YHCIIO U COCTaB
pearupyomux 1 00pazyroIrxcs BEIIECTB; TEMI0BOH 3((eKT; UCIIOoIb30BaHIE KaTalu3aTopa;
HaIpaBJieHUE; U3MEHEHHUE CTENIEHU OKHCIIEHUS aTOMOB).

ITpocTeie u cioxkHbIE BemecTBa. MeTamisl M HeMeTasuibl. [ eHeTnueckue psjipl MeTania,
HEeMeTasuIa, epexoaHoro Meramuia. Okcuapl (OCHOBHBIC, aM(OTEPHBIC U KHCIOTHBIE),
THJIPOKCUIBI (OCHOBAHHMS, aM(POTEPHBIE THUPOKCUIbI U KUCIOTHI) U COJIM: COCTAaB,
KJ1accu(uKanus, o0re XMMHUUECKUe CBOMCTBA B CBTE€ TEOPUH DIEKTPOIUTHUECKOM
JUCCOLMALIMY U NIPEACTABIEHUH O IPOLIECCAX OKUCIEHUA-BOCCTAHOBIICHHUS.

HTorosasi KOHTpPOJILHAsA padoTa .



[IpenMeTHBIMHU pe3yJIbTATAMH HU3YUeHHS MpeIMeTa « XUMHSDH SIBJISIOTCS CIeIyIolIue
YMEHHS:

BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XUMUYECKUX peaKkuni
Hepuoauveckuii 3akoH u lleprnoanyeckas cucremMa XumMmu4ecKux djaemenTon /1. U.
MenneaeeBa

BbINyCKHMK Hay4UTHCS:

>

>

>

OOBSICHATH (PU3UUECKUI CMBICT aTOMHOTO HOMEpa XUMHYECKOTO JIEMEHTa, HOMEP
TPYIIIBL, IEPUOJA;

3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB B IIPEAEIIax MaJbIX IIEPUOJOB U TIIaBHBIX
HNOArPYIII

XapakTepU30BaATh XMMUYECKUI JIEMEHT HA OCHOBE UX NOJIOKeHHs B [lepuoanueckoi

CHCTEME;
COCTAaBJISITh TEHETUYECKHE PSAJIbI METAJIJIa M HEMETalIa

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTD:

»  COCTaBJIATH MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpaIJ_IéHHBIM
HOHHBIM YPAaBHCHHAM;

> MMPUBOJUTDL IIPUMEPLI peaKLmﬁ, MNOATBECPKAAOIMIUX CYIICCTBOBAHHUEC B3aNMOCBA3U
MCKAY OCHOBHBIMH KJIAaCCaMH HCOPIraHUYCCKHX BCUICCTB;

» HCIIOIb30BaTh HpI/IO6peTéHHLIC KIHKOYCBbIC KOMIICTCHTHOCTH ITPHU BBIITOJIHCHUU
HCCIICAOBATCIILCKUX MMPOCKTOB 110 U3YYCHUIO CBOfICTB, crocoboB MMOJIYYCHHUA U
paciio3HaBaHWA BCHICCTB,

> BBISABIITH CYLICCTBOBAHUC TeHETUYESCKOI B3aMMOCBSI3H MCKAY BCIICCTBAMHU B PAAY:

IMPOCTOC BCHICCTBO — OKCHUA — I'MAPOKCU — COJIb,

Tema « MeTaaab»
BbIITyCKHUK HAy4UTCSA:

> XapaKTCPU30BaATh XHUMHYECKHM 3JIEMEHT- METAJJI Ha OCHOBE UX MOJ0XKEHHUS B

[Iepnonnueckoii cucreme;

» COCTaBISITh TEHETUYECKUE PSJIbI METAIIA
» ONHUCHIBATh XUMHUYECKHE U (PU3UIECKHE CBONCTBA METAJLIOB.

BBIHYCKHI/IK MOJIYYUTb BO3MOKHOCTD!:

>

>

Tema

HCIIOIB30BaTh NMPEOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOU JIeATETLHOCTHH
MOBCEIHEBHOM JKU3HU ISl 0€30IaCHOCTH OOPAIEHUS C METAINIBMU, IKOJIOTUYECKU
TPaMMOTHOM TOBEJICHUS B OKpPYKAIOIIEH cpee.

Kputnuecku oreHUBaTh HHPOPMAIIUIO O BEIIECTBAX,UCIIOIB3YEMBIX B OBITY.

«HemeTaabn

BrinmyckHuK Haydures:

>

>
>

XapaKTEepPU30BaTh XUMUYECKUN 3JIEMEHT- METAJLJT HA OCHOBE UX IOJIOXKEHUS B
[Tepuoanueckoit cucreme;

COCTAaBJISITh TEHETUUECKHE PSAJIbI MeTallIa

OMHCHIBATh XUMHYECKUE M (PU3HUECKUE CBOMCTBA METAIIOB.

BBIHYCKHI/IK MOJIYYUTb BO3MOKHOCTD!:

>

HCIIOIB30BaTh MPEOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTHUECKOU JIEATETLHOCTHH
MOBCEIHEBHOM JKHU3HM ISl 0€30MaCHOCTH OOpaIleHUs C METalIaMHt, YKOJIOTUYECKU
TPaMMOTHOM TIOBEJICHUS B OKPYKAIOIIEH Cpejie.

Kputndecku oreHUBaTh HHPOPMAITUIO O BEIIECTBAX,UCIIOIB3YEMBIX B OBITY.



Tema «OpraHuveckue BemecTBay
BbINyCKHUK HAYYHUTHCS:
»  ompenessiTh H30Mephl, TOMOJIOTH
» 3aluCBIBaTh CTPYKTYPHBIE (OPMYITBI
» JaBaTh Ha3BaHUS M3YYCHHBIX BEICCTB
» ONKCHIBATh CBOWCTBA M IPUMEHEHHS METaHa, TUJIEHA, METAHOJIA, 3TaHOJIa, YKCYCHOM
KHCJIOTBI, AaMHHOKHUCIIOT U OEJIKOB.

>

BbIITyCKHMK ITOIyYUTh BO3MOXKHOCTD:

» WCIONB30BaTh MPUOOPETEHHBIC 3HAHUS U YMCHUS B IPAKTUYCCKON JCATCIBHOCTH
MOBCEIHEBHOM JKU3HM ISl 0€30I1aCHOCTH OOpAIEHUS C OPraHUYECKHUMHU BELECTBaAMH,
HKOJIOTMUYECKH TPAaMMOTHOM IOBEJICHUS B OKPY:KAIOILIEH Cpefie.

» Kputnuecku orieHHBaTh HH()OPMAIUIO O BEIIECTBAX, HCIIOIB3YEMBIX B OBITY.

TemaTn4yeckoe nJIaHNpoBaHue y4eOHOro npeamMera «XuMHs»

8 kiacce
Tema ypoka Bun xonTpons Hcnonws3oBanue
No o0opynoBaHus
«Touka pocray
Tema: Benenue (44.)
1. Xumus —4acTb ectrecTBo3Hanus. [Ipeamer
xumuu. Bemecrsa.
2. [IpeBpamenue BemniecT. Posib XxuMuu B CooOrienus
JKU3HH OOIIIECTBA. yUaIuxcs
Kpatkuii ouepk u3 UCTOPUM pa3BUTHUSA
XUMHUHU
3. [lepuonnueckas cucteMa XMMUYECKUX TECT

anemenToB J[.M1.MenneneeBa. 3Haku
XUMHUYECKHUX DJIIEMECHTOB.

4. Xumnyeckue Gopmyisl. OTHOCHUTENbHAS
aTOMHAas U MOJIEKYJISIPHAsI MacCBhl.
MaccoBast 101151 3JIEMEHTA B COSIUHEHHH.

Tema 1. ATOMBI XUMHYECKHX YJIEMEHTOB
(84.)

1.5. OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB.
N3meHeHus B cocTaBe siiep aTOMOB
XUMHUYECKHUX AJIEMEHTOB. M30TOIIHI.

2. 6. CrtpoeHne 371eKTPOHHBIX 000JI04eK
aTOMOB.
3.7. W3meHenune uncia 3J1eKTPOHOB Ha

BHCIIHCM SHCPICTUYCCKOM YPOBHEC aTOMOB
XUMHUYCCKUX IJICMCHTOB..

4. 8. BsanMoelicTBie aTOMOB DJIEMEHTOB-
HEMETAJIJIOB MEX]Ty COOOH .

5.9. KoBanenrnas NOJIpHAsA XUMHYCCKAs CBA3b.




6.10.

Merammmdeckas XUMHYECKast CBSI3b.

7.11. [ToaroroBka K KOHTPOJILHOU padoTe.
8.12. Kontponbras padota Ne 1 « ATombI KontponbHas
XUMHUYECKHUX DJIEMEHTOB). pabora
Tema 2 IIpocTtbie BemecTBa (64.)
1.13. ITpocThie BemecTBa— METaLIbI. ATIIXP
2.14. IIpocTeie BenecTBa— HEMETAILIBI. AIIXP
3.15. KommuectBo Bemecrsa
4.16. MonsipHbIii 00bEM ra30B.
5.17. | Pemenue 3aay ¢ ucnosib3oBaHUEM MOHATUI | Pemienue 3agau
‘KOJIMYECTBO BEIIECTBA, TOCTOSIHHAS
ABorajipo, MoJIsIpHast Macca, MOJISIPHBII
00bEM Ta30B.
6.18. | CamocTtosTenpHas pabora mo CamocTtosTenpHas
teme:[IpocThie BeriecTsa. pabota
Tema 3. CoeauHeHHUs] XHUMHYECKHX
sj1eMeHTOoB (14 4.)
1.19. | CreneHb OKHCICHHS
2.20. buHapHbIe coenmMHEeHNsT METAIIOB U
HEMETAIIOB
3.21. | buHapHbIe COeAMHEHUS] HEMETAIUIOB.
4.22. | OcHoBaHUs
5.23. | OcHoBanus
6.24. | Kucnorsr.
7.25. | Kucnotsl.
8.26. | Comm.
9.27. | Comm.
10.28. | AmMopdHBIe U KpucTayUTHYeckue BemecTBa. | CooOmeHus Hudposoit
yuanmxcs MUKPOCKOII
11.29. | UuCThIE BElIECTBA U CMECH. Tpu6op ans
oTnpeaeneHus
COCTaBa BO3JTyXa
12.30. | MaccoBag 1 0OBEMHAs JOJIH Pemenue 3amau
KOMITOHEHTOB CMeCH (PacTBOpa).
13.31. | IToarotoBKa K KOHTPOJILHOM paboTe
14.32. | KonTpombHas padoTa Ne 2 o teme: « KonTponbHas
CoeHeHNS XUMHUYECKUX DJJIEMEHTOBY. paboTta
Temad.
HN3menenns, npoucxoasme c
BellleCTBAMH
(12 4.)
1. 33. | ®usnueckue SBICHUS B XUMUHU.
2. 34. | Xumuueckne peakIim.
3. 35. | Xummueckue ypaBHEHHSI.
4. 36. | PacueTpl MO XUMHUYECKUM YPABHEHUSIM.
5. 37. | PacueTbl 10 XUMHUYECKUM YPABHEHUSIM.
6. 38. | Peakuuu pa3moskeHwUsI. [TpuGop nmi1st ONIBITOB
C DIIEKTPUYECKUM
TOKOM
7. 39. | Peakumu coequHEHUS




8. 40.

Peaknuu 3amerieHus.

9. 41. | Peakniuu oOMeHa.
10. 42. | Tunpl XUMHYECKUX PEAKIIUA Ha IpUMEpe [TpubGop a1 onbITOB
CBOWCTB BOJIBI. C DIIEKTPUYECKUM
TOKOM
11. 43. | [ToaroroBka K KOHTPOJILHOM padoTe.
12. 44, | KonrponbsHas padora Ne 3 1o teme: KontponbHas
«3MeHeHus1, TPOUCXOJIAIIHE C pabota
BEILIECTBAMI.
Tema 5. IIpaktuxkym 1.IIpocreiimmue
onepaunuu ¢ BemecTsom.(34.)
L. 45, [IpakTuueckas pabora Nel IIpaBuna Oryer o .
TEXHUKH O€30I1aCHOCTH IIpU paboTe B NPAaKTUIECKOU
XUMHIecKoM kaouHere. «[IpreMbl pabote
o0OpalleHus ¢ 1abopaTOPHLIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU
IPUOOPaAMH.
2. 46. IIpakTuueckas padora Ne2 [Ipusnaku Oraer o . AIIXP
XUMHUYECKUX PEaKIIHil. NMPaKTUICCKOU
pabote
3. 47. I Otuer o Becsl anexkTpoHHbIe
pakTuyeckas pabora .
Ne3IIpurorosnenue pacTopa,_ NPaKTUICCKOU
caxapa M pacueT ero MacCOBOH JOJIH B pabote
pacTBope.
Tema 6. PacrBopenme. PacTBOpBI.
CBoiicTBa pacTBOpPOB 3/1eKTPoJnTOB (18
q.)
1. 48. P JlaT4yuK ONTHYCCKOU
acTBOpeHHe. PacTBOPMMOCTH BEIIECTB B
BOJIC. TUIOTHOCTH
2. 49. | DneKTpoaUTHYECcKas JUCCOLUAIINSL. JlaTumk
AIIEKTPONIPOBOTHOCTH
3. 50. | OcHOBHBIE MTOJIOKEHUS TCOPUU Jarauk
AIEKTPOIUTUYECKON AUCCOLMAIIUHL. AIEKTPONPOBOJTHOCTH
4. 51. | MonHble ypaBHEHUs PEaKIIUH.
5. 52. | Kucnotsl, ux knaccu(uKaiusi i CBONCTBA. JlaTumk
pH,mudposoit
MUKPOCKOII
6. 53. | Kucnorsl, nx kraccu(mKaIws 1 CBOICTBA. Jarauk
pH,uudposoii
MUKPOCKOIT
7. 54. | OcHOBaHuUs, UX KIaccUPUKALUA U Hatuuk pH
CBOMCTBA.
8. 55. | OcHOBaHuUs, UX KJIacCU(PUKALUS U Hatuuk pH
CBOMCTBA.
9. 56. | Okcupl, X KJIACCU(HKAIHS M CBOMCTBA.
10. 57. | Oxcunpl, ux Knaccu(uKams v CBONCTBA.
11.58. | Conm, ux kmaccu(pUKaIHs U CBOMCTBA.
12.59. | Conu,ux KJacCU(HUKAIHS U CBOMCTBA.
13. 60. | I'eHeTHYECKast CBA3b MEKTY KIIACCAMH
HEOPraHMYECKUX BEIIIECTB.
14. 61. | I'eHeTHYeCKast CBA3b MEKTY KJIACCAMH

HCOPIraHNYICCKNX BCIICCTB.




15. 62.

OKUCIUTEIBHO-BOCCTAHOBUTEILHBIE
pEaKIni.

JlaTuuk HanpsKeHUs

16. 63.

OKHCINTEIIEHO-BOCCTAHOBUTEIIHHEIC
PCAKIIMH.

JlaTuuk HanpsKeHus

17. 64.

[ToaroroBka K KOHTPOJILHON paboTe

18. 65.

Konrponsnas padora Ne 4 o teme:
«PacTtBopenne. PactBoprl CBoiicTBa
PacTBOPOB DJIEKTPOJIUTOBY.

Kontposnbnas
paborta

Tema 7.dIpaktukym 2. CaoiicTBa
PACTBOPOB 3JIEKTPOJIUTOB.(24.)

[TpakTraeckas paborta Ned « IIpusHaku
MIPOTEKAHUS PEAKLUM 1O KOHIIa»

Otuer o AIIXP
MPaKTUYECKOU

pabote

[Ipaktryeckas padota Ne5 «Pemienue
AKCIIEPUMEHTAIIBHBIX 3a7a4».

Ortuer o AIIXP
MPAKTUYECKOU

pabote

68.

I'onoBasi KOHTpOJIbHAsI paGoTa

Kontponbhas
pabora

9 kJjacc.

No

Tema ypoxa.

Bun koHTpOns

[Ipumenenust 060pyaOBaHUS
«Touku pocray

BBenenue. Oonran
XapPaKTEePUCTHKA XUMHYECKHUX
3JIEMEHTOB M XHMHYECKHX
peakuuit

Ilepuoauyeckuii  3aKOH W
Ilepuoauyeckas cucrema
xuMudecknx iementoB /. HU.
Menaeneena (10 4.)

XapakTeprucTuKa XUMHYECKOTO
3JIeMEHTa Ha OCHOBAHHUH €r0
IIOJIOKCHUS B nepnogmquKOﬁ
cucteme /1. . Menaeneena.

I'eneTnmueckue pAAbI METAJIIIOB
1 HCMCTAJIJIOB

w

HepexonHHe OJICMCHTBI

ITepuoanueckuii 3aK0H U
CHUCTEMa XUMUYECKUX
anemenToB JI. . Menneneena

IToaroroBka K KOHTPOJIBHOM
pabore

Bxonnas koHTponbHas paboTa.
pabora

KonTponbHas

CKOpOCTh XMMUYECKUX
peaKIuii.

(I)aKTOpBI, BIIMAKOIIKE HA
CKOpPOCTH XHUMHYISCKOM pEaKknum.

[Tpubop mist umTFOCTpaIuu
3aBUCUMOCTHA XUMHYECKOU
pEaKLHH OT YCIOBUU




OG6patumbie HEOOpaTUMBIE
peaKIum.

10.

XUMHYECKOE PABHOBECHE U
CIIOCOOBI €r0 CMELIECHUS.

CamocrosiTenbpHast
pabora.

Tema 1. Metasibl (17 4.)

1.11.

IIonoxenue MeTaJlIoB B
Ilepuoauueckoit cucreme
.1 . Menneneesa
O0COOEHHOCTH CTPOCHHUSI UX
aToMoB. OU3NUECKHE CBOICTBA
METaJlJIOB.

Jatuuk
ANEKTPONPOBOAHOCTH, TATYUKHI
TEeMIIepaTyphl

2.12.

CnonaBbhl.

3.13.

XUMHUYECKHE CBOMCTBa
METAJJIOB.

AIIXP,natuuky HanpsHKeHUs

4.14.

Meramner B mpupoge. Oomue
CIOCOOBI UX MOJIYYEHHS.

5.15.

OOmee IMOHATHE O
KOPPO3UH METAJLIOB.

6.16.

OO61as xapakTepuCcTHKa
31emMeHTOB [ A rpymnmnbl
[[lenouHble METAIIIBI.

7.17.

CoenuHEHHNS IETOYHBIX
METAJLIOB.

8.18.

OO011as xapakTepucTHKa
aneMeHToB 1A rpynmnsl.

Jlatauk 35ekTpo-
IPOBOIHOCTH,
MarHuTHas Me-
mIajigka, mpuoop
JUIS TIOJTY4EHUS
ra3oB WM amma-
pat Kunmna

9.19.

Coennnaennsa metauios [TA
CPYIIIBI.

10.20.

AnroMuHUH, ero pusndeckue u
XUMHUYECKUE CBOUCTBA

11.21.

CoennHeHns alIfOMAHUS.

12.22.

Keneso, ero ¢puznueckue u
XMMHYECKHE CBOMCTBA.

I[aT‘H/IK JaBJICHUA

13.23.

Coenunenns Fe**, Fe®",

14.24.

[IpakTuueckas padora Nel
Ocy1iecTBiieHHE LIETOYKH
XUMHUYECKHX IIPEBPALECHAN
METaJIIOB

Otuer o pabore

AIIXP

15.25.

[TpakTiueckast padota Ne 2
Pemienne skcniepuMeHTaIbHBIX
3a/1a4 Ha paclio3HaBaHUE U
MOJYYEHHUE COCTMHEHUI
METaJUIOB.

Otuer o pabore

AIIXP

16.26.

IToaroroBka Kk KOHTPOJIBHOU
pabore.

17.27.

KonTtponbHas padora Ne 1 no
TeMe «MeTab.

KonTponbHas
pabora




Tema 2. Hemerasisbl (244.).

1. 28. | OGmias xapakTepucTUKa
HEMETAJJIOB.
2.29. | Bomopon.
3. 30. | Obmas xapakTepucTUKa AIIXP
raJIOT€HOB.
4.31. | Coenunenue
rajioreHoB. buosnoruueckoe
3Ha4YeHHE U PHUMEHEHHE
TaJIOTEHOB U X COCTMHEHUI.
5.32. | Kucnopon. [Tpubop st onpeneneHus
COCTaBa BO3JyXa
6. 33. | Cepa, e€é ¢uzmyeckue u
XUMUYECKHE CBOMCTBA.
7.34. | Oxcuabl cepol. CepHasi KUCIOTa AIIXP
,€€ TIOJIYYEHHUE U IPUMEHEHHUE .
8. 35. | Conu cepHOM KUCIOTHI
9. 36. | I[Ipaktuueckass padora Ne3 Otuer o pabote AIIXP
Perenne sxcriepuMeHTaIbHBIX
3ana4 1o reme «lloarpynna
KHCIIOPOJIay.
10.37. | IIpaktudeckas padora Ne.4 Otuet o pabore AIIXP
Perenue sxcriepuMeHTaIbHBIX
3aaa4 1o reme «lloarpynna
TaJIOTEHOBY.
11.38. | A3oT u ero cBOWCTBa. [Ipubop st onpeneneHus
COCTaBa BO3JyXa
12.39. | AMMuaxk. JlaTuuk aneKTpo-
MIPOBOJTHOCTH
13.40. | Conmu aMMOHUSI.
14.41. | Okcungsl azota. A3oTHas AIIXP
KHUCJI0TA U €€ COJIA .
15.42. | ®docdop u ero cBoiicTBa.
16.43. | Coequnenus gocdopa.
17.44. | Yrnepon, ero ¢pusnueckue u
XWMHYECKHE CBOMCTBA.
18.45. | Oxcunpl yraepoaa. Gusznyeckue AIIXP
Y XMMHYECKHE CBOMCTBA
19.46. | YronpHast KHCIOTa U €€ COJH.
20.47. | KpeMHU# 1 €ro COeIMHEHMS.
21.48. | CunukatHasi MPOMBIIIUIEHHOCTh
22.49. | Ilpaktuueckass padota Neb. Ortuer o pabote
[Tonyuenue, cobupanue u
pacrio3HaBaHKE Ta30B.
23 50. | [ToaroToBka K KOHTPOJIBHOMH
pabore.
24.51. | KontpomnbHas padora Ne2 mo KoHntponbHas

TeMe « HemeTamably.

pabora.




TEMA 4. O00011eHue 3HAHUA

110 XMMHUH 32 KYPC OCHOBHOH
mKoJabl (17 4.)

1.52. | Ilepuogmnueckas cuctema J[. 1.
MenneneeBa. CTpoeHue aToma.
2.53. | Ilepuoamueckas cucrema /1.1.
MenneneeBa. CTpoeHue aToma.
3. 54. | DAEKTPOOTPUIIATETHHOCTD.
CrerneHb OKUCIICHUS.
4.55. | CtpoeHue BelecTsa.
5.56. | Knmaccudukamnms XuMHIecKux
pEeaKuui.
6. 57. | CKOpOCTh XUMUYECKOM
peaxIuu.
7. 58. | Teopus dMEKTPOITUTUICCKOM JlaTuuKy 31EKTpOIPOBOJHOCTH
JTUCCOLIMAIUY.
8. 59. | Monusle ypaBHEHUS
9.60. | OxucnureabHO- JlaT4MKy HaNIPSKEHUS
BOCCTAHOBHUTEIJIbHBIC PEAKIIHU
10.61. | Kimaccudukarmst
HEOPTaHMYECKUX BEIICCTB.
11.62. | Okcunpl, 1 X CBOKMCTBA.
12.63. | OcHOBaHus ,i KX CBOMCTBA TECT
1. 64. | KucaoTsl, 1 UX CBOICTBA.
2. 65. | Conu, 1 UX CBOMCTBA.
3. 66. | [ToaroroBka K UTOrOBOK
KOHTPOJIbHOM pabore
4. 67. | Utorosas koHTpojbHas pabora | KoHTponbHas
3a KypC OCHOBHOM IITKOJTBI. pabora
68. 3aKJIFOUYNATENbHBIN YPOK.
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