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Pabouas nporpamma 1 KJ1ACChI.
< :
1. ILnapupyeMble PEIYILTATHI 0CBOSHHS YUeOHOTO NIPeiMETa
JleATeTbpHOCTE 00pa30BaTeNLHOrO yupexaenus ofmero o0pa3opaHus B OOYUCHHH XHMHH
MOMKHA OBITH HAMpaBieHa HA  JOCTHMNEHHE O0YHAIOMMUMHCH  CIEAYIOMIHX JJHYHOCTHBIX
pe3yILTATOR:
JIMUHOCTHBIMM  Pe3YJIBTATAMHE H3YUCHHS IIpeaMeTa «XHMHUs» SBISIOTCS CHENYyIONHe
YMEHHS:
Oco3HaRaTs @IMHCTBO W IEJOCTHOCTH  OKPYKAIOMIETO MHpPA, BOIMOXHOCTH  €ro
MTO3HARAEMOCTH H 0OBACHUMOCTH HA OCHOBE JOCTHIKEHNN HAyKH.
ITocTemeHHO BEICTPAauBaTh COOCTBEHHOE IIETTOCTHOE MHPOBO33PEHHE:
0CO3HaBaTh NMOTPEOHOCTE M TOTOBHOCTE K €amM000pa3oBaHMIO, B TOM HHCIE H B paMKax
CaMOCTOATEBHOI IeATETBHOCTH BHE ITKOJTE;
OLIEHHUBATH JKH3HCHHBIC CHTYAIINH ¢ TOUKH 3peHHs Oe30nacHoro obpas3a )KA3HE H COXPAHEHHS
300POBBSL;
OIIEHUBATH IKOJOTMHYECKH PHCK B3aHMOOTHOILIEHHMIT He/I0BEKa H IPHPOIBL.
Bribupars MOCTYNKMW, HAMCICHHEIC HA COXpaHeHHe M OCpPEeXKHOE OTHONIGHHE K TIPHPOME,
ocoferHo XMBOM, mW30eras NPOTHBONOIOKHBIX TIOCTYIIKOB, IOCTENEHHO YYach W OcBawkas
CTPATETHIO PallMOHANBEHOTO TTPHPOLONONE30BAHAA,
Cpedcmeom  pazeumus THUHOCTHEIX  PE3YNBTATOR  Ciymar yueDHBIH MaTepman
IPOJIYKTHBHBIE 3a/1aHAd ydeOHWKa, HalelleHHEIe Ha 6-10 IMHHIO PA3BHTHI — YMEHHE OICHHMBAThH
TOREIEHHE YeTOBEKA ¢ TOYKH 3PSHHUS XHUMHYECKOH Ge301acHOCTH 110 OTHOLIEHHIO K YETOBEKY 1
IPHPOJE.
MeranpeMeTHLIMHA PE3YILTATAME H3YUCHHS Kypea «XuMusy sBasercs (OpMUpOBAHHE
YHHBEpCATbHBIX yueOHBIX AeHceTBui (VY ]I).
Pezyismusnvie YV
CaMOCTOSTENBHO OOHAPYIKUBATE H (QOPMYITHPOBATE yueOHYIO npodnemMy, ONpeienaTh Lelb
yueOHO# NeATeNbHOCTH, BEIOHPATH TEMY IIPOEKTa.
BLIIBHIaThL BCPCHH pEMICHHUS TPOOJICMBI, 0CO3HABATH KOHEYHBIH Pe3ynmbTaT, BREIOHparh u3
IPEANOKEHHEIX H HCKATH CAMOCTOSTEILHO CPEICTRA JOCTHKEHHS LIEH,
Cocrasnate (MHIMBHOYAIRHO WIH B TPYTIE) TIaH pemieHHs Npodiaemsl (BBINOIHEHHS
TTPOEKTA).
PaBortas 1o 1iany, cBepsTH CBOH HeHCTBHA ¢ LENBIO M, TPH HEOOXOIMMOCTH, UCIPABIATH
OMHGKH CaMOCTOSTENRHO.
B mmanmore ¢ yumTe/NeM COBEPIIEHCTBOBATE CAMOCTOSTENBHO BRIPAOOTAHHEIE KPHUTEPHH
OIICHKH.
CamocrosTesHO  0DHapy:kuBaTh W (opMylHpoBaTs TpobreMy B KIaCCHOH
HHIUBHIYATbHOH yueOHOM 1eATeIbHOCTH.
BEIIBHraTh BEPCHM perieHns TPoGIeMEl, 0CO3HABATE KOHEUHBIH DE3yJibTar, BEIOWPATH W3
TpeNIOKEHHBIX 1 HCKATh CAMOCTOATCIBHO ¢PEACTBA JOCTHIKCHHUS 1IETH.
CaMOCTOATETEHO 0CO3HABATh NPHYMHBI CBOEr0 YCIIEXa HITH HEYCIeXa M HaXOJIHTh Criocodbl
BBIXO/Id W3 CHTYAIlHH Heycrexa.
Cpedcmsom (hopmuposanus perynsTHBHBIX Y'Y ]I ciTyKaT TEXHOIOTHA NpobneMHOro uanora
Ha OJTane M3ydEHHs HOBOTO MATepHaia M TEXHONOTHS OLCHHBAHHMA 00pa3zoBaTeNbHBIX
JoCcTIKeHUH (yueOHBIX YCIIEXOB).
Hoznasamensvume VVI:




Losnasamenvuvie YVJI:

AHanmM3upoBaTh, CPaBHUBATH, KJIaCCU(PHUITUPOBATh U 00001aTh (HAKTHI U SBJICHUS. BBISBIATH
MPUYUHBI U CIIEJICTBUS IPOCTHIX SIBJICHUU.

OcylecTBISATh CpaBHEHHE, CEpHAIMI0 U KJIacCU(UKAIMIO, CaMOCTOSITENIbHO BbIOMpas
OCHOBaHHUS W KPUTEPUU ISl YKA3aHHBIX JIOTUYECKUX OMEpaIuii; CTPOUTh KIACCU(PUKAIMIO Ha
OCHOBE IMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPHUIIAHUSA).

CTpouTh JIOTUYECKOE PACCYKIEHUE, BKIFOUYAIOIIEE YCTAHOBICHHE MPUUYUHHO-CIIEICTBEHHBIX
CBA3EH.

Co3znaBaTh CXeMaTUYECKUE MOJICNU C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA.

CocTaBnsTh  TE3UCHL, pa3iMYHble BUABl IJIAHOB  (MPOCTBIX, CJHOXKHBIX U  T.IL).
[IpeobpazoBbIBaTh HH(MOPMAIMIO W3 OJHOTO BUJA B APYroi (TaGiuIly B TEKCT U TIp.).

BrrauThiBaTh BCE€ YPOBHU TEKCTOBOW MH(POPMAIIUH.

YMeTh onpenensiTh BO3MOKHBIE MCTOYHHKU HEOOXOIMMBIX CBEICHUMN, MPOU3BOINTH MOUCK
uH(pOpMalliY, aHATU3UPOBATh U OLIEHUBATH €€ JT0CTOBEPHOCTb.

YMeTh HCIOJIb30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH KaK WHCTPYMEHT
JUISL TOCTHKEHUSI CBOMX Ilesiell. YMeThb BbIOMpaTh aJleKBaTHbIE 3aJau€ WHCTPYMEHTaJbHbIC
POrpaMMHO-AIAPATHRIE CPECTBA U CEPBHCHI.

Kommynuxamuenvie YVJI:

CaMOCTOSATEIbHO OPraHU30BLIBATh Y4eOHOE B3aMMOJACHCTBHE B TpyIe (OMpeAensTh o0mue
LEJIH, PACTIPEAETISATh POJIU, JOTOBAPUBATHCS APYT C APYTrOM U T.J1.).

OtcTanBasi CBOIO TOUKY 3pEHUSI, MPUBOAUTH aPTYMEHTHI, OATBEPKAAS UX (PaKTaMHU.

YMeTh B3MISIHYTh Ha CUTYallMIO C UHOM MO3UIIMU U JI0TOBAPUBATHCS C JIIOJbMU UHBIX TO3UILIUH.

Cpeocmeom ¢popmuposanuss KOMMYHUKATUBHBIX Y'Y ]I ciyXaT TEXHOJOTHS MPOOJIEMHOTO
nuanora (MoOyXAarouuid W TMOABOASAIIMK AWaior) W paboTa B MallbIX Tpymmax, TaKkKe
UCIIOJIb30BaHNE HA YPOKAX 3JIEMEHTOB TEXHOJOTUH MPOJTYKTUBHOTO YTEHUSI.

PesyabTaTamm u3yueHus npeamera « XUMUS» SBISIOTCS:

1.B mo3naBarenbHOI chepe:

o JaBaTh OMNpPENEICHUsS] M3YYEHHBIX MOHSTUN: «XUMUYECKHI SJIEMEHT», «aToM», «HOH»,
«MOJICKYJIa», «IPOCTHIE ¥ CIOXXHBIE BEIIECTBA», «BEIIECTBO», «XHUMHUYECKas (opmymnay,
«OTHOCUTEJbHAs aTOMHAas Macca», «OTHOCUTENIbHAs MOJIEKYJspHash Maccay, «BaJEHTHOCTHY,
«CTETEHb OKUCIICHUS», «KPUCTATMYECKAsl PEIIETKA», «OKCUIBD», «KUCIOTBI», «OCHOBAHHSI,
«conmn», «aM(pOTEPHOCTEY, «KUHAUKATOPY, IIEPUOAUUECKUN 3aKOHY, «IIeprHoIndecKas Tabauna,
«HM30TOTBI», «XUMHYECKAs CBS3bY, (OQJICKTPOOTPHUIATEILHOCTDY, «XHUMHUYECKas pPEaKIIH,
«XUMHUYECKOE ypaBHEHHUE», «TCHETUYEeCKas CBS3b», «OKHCIEHUE», «BOCCTAHOBICHHUEY,
«OQIEKTPOTUTHYECKAS JUCCOIUAIUNY», «CKOPOCTh XUMUYECKON PEAKITHI;

o OMcaTh  JEMOHCTPALMOHHBIE W CAMOCTOSTENBHO  IPOBEAEHHBIE  XUMHUYECKHUE
DKCIIEPUMEHTBI;
o ONKCBHIBATh M PA3NIMYaTh MU3YYEHHBIE KJIACCHI HEOPTAHWYECKUX COCOUHEHMM, NPOCTHIE U

CJIOHBIE BEIIECTBA, XUMHUUECKHUE PEAKIUH;

o KIIACCU(UITUPOBATH N3yUE€HHBIC OOBEKTHI U SBIICHUS;

o JeNaTh BBIBOABI M YMO3AKJIIOUEHUS W3 HAOMIONEHHM, M3yYEeHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOMCTBA HEW3YYCHHBIX BEIICCTB 10 AHAJIOTHH CO
CBOWMCTBAMH MU3YUYEHHBIX;

o CTPYKTYpUPOBAaTh M3YYCHHBIH MaTepHall 1 XUMHUYECKYI0 WH(OpMAIHIO, TIOTYyYEeHHYIO U3
JIPYTUX UCTOYHHUKOB;

o MOJICTTPOBATh CTPOCHHE aTOMOB DJIEMEHTOB 1-3 MEepHo0B, CTPOSHUE MPOCTHIX MOJICKYT,
2. B IEHHOCTHO - OPUEHTAIMOHHOH cdepe:

o aHAIM3UPOBATh M OLEHUBATh TIOCIEACTBUS [UIsl OKpYKarolled cpeasl OBITOBOM U
MIPOU3BOACTBEHHOM ESTENBHOCTH YEJIOBEKA, CBA3aHHOMU C

nepepaboTKOM BEIIECTB;

3. B tpynoBoii chepe:



* IPOBOJUTH XUMUYECKUI IKCIIEPUMEHT;

4. B cdepe 6€30MaCHOCTH KUZHEICATSIIBHOCTH:

OKa3bIBaTh IIEPBYIO IOMOILb IIPH OTPABJICHUAX, OXKOTaXx M JAPYrUX TpaBMax, CBS3aHHBIX C
BEIIIECTBAMH M JTA0OPATOPHBIM 000PYIOBAHUEM.
* XUMUYECKOH CHMBOJHMKH: 3HAKOB XUMHUYECKHX 3JIEMEHTOB, (POPMYJI XUMHUYECKUX BEIIECTB U
ypaBHEHUN XMMHUYECKUX PEAKIIUN;
* BOKHEUIIUX XMMHUYECKUX MOHATHUN: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE
aTOMHas U MOJIEKYJISIpHAs MacChl, HOH, XUMUYECKas CBSA3b, BEIIECTBO. KiIacCu(UKAIIHs BEIIECTB,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIH 00beM, XUMHUYECKas peakuus, KiIacCH(pUKaIMs peakiui,
3JIEKTPOJIAT U HEDJIEKTPOJIUT, SJIEKTPOJIMTHYECKAs JUCCOLMALMSA, OKUCIUTENb U BOCCTaHO-
BUTEJb, OKUCIIEHUE U BOCCTAHOBJICHHUE;
* OCHOBHBIX 3aKOHOB XHMHH: COXPAaHEHHMs MAaCChl BELIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOANYECKUI 3aKOH;
* Ha3bIBaTh: XUMUYECKHE JIEMEHTBI, COEAMHEHUS U3YUEHHBIX KJIACCOB;
* OOBSICHATH (PU3MUECKUI CMBICI aTOMHOTO (TIOPSIIKOBOTO) HOMEpa XMMHUYECKOIO JJIEMEHTa,
HOMEPOB TPYMNIbI U MEPUOJA, K KOTOPHIM 3JIEMEHT NPUHAJIEKUT B NEPUOJUUYECKON CHUCTEME
.. MeunneneeBa; 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB JJIEMEHTOB B IIpeleiax MallbIX
MEPUOAOB U TJIABHBIX MOJTPYIII; CYIIHOCTh pEaKIMii HOHHOTO 0OMEeHa;
*XapaKTEpHU30BaTh: XUMUYECKHE JIEMEHTHI (OT BOAOPOJA 10 KaJlbIMs) HA OCHOBE UX TOJOKEHUS
B mnepuoanveckoii cucreme JI.M.MenneneeBa M OCOOEHHOCTEH CTPOCHHMSI HMX AaTOMOB;
XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;
* OMpEJENATh: COCTaB BEIIECTB MO UX (opMyiaM, MPUHAJIEKHOCTh BEUIECTB K ONPEAeIEHHOMY
KJIACCy COEIMHEHUM, THUIBI XUMHUYECKUX peaklui, CTENEeHb OKUCIEHHUS DJJEMEHTa B
COEIMHEHUSIX, TUII XUMUYECKOM CBSA3U B COETMHEHMX, BO3MOKHOCTh IPOTEKAHUS PEaKLUi
HOHHOr0 OOMEHa;
COCTaBIATh: (OPMYJIbI HEOPraHUYECKUX COECTUHEHUIN M3yYEHHBIX KJIACCOB; CXEMbI CTPOCHUS
atomMoB mnepBeix 20 smeMeHTOB mnepuoanueckoit cucrembl .M. MenneneeBa; ypaBHeHUs
XUMHYECKUX PEaKIUii;
* oOpamaTbcs ¢ XUMUYECKOM MOCYI0i 1 1abopaTopHBIM 000PYJOBAHUEM;
* BBIUMCIISITH: MAacCCOBYIO JIOJIF0 XMMHUYECKOTO 3JieMeHTa HO (opMyJie COEAMHEHMS; MaCCOBYIO
JIOJI0 BEIIECTBA B PACTBOpE; KOJIMYECTBO BELIECTBA, OOBEM WIM MacCcy MO KOJIUYECTBY
BellecTBa, 00bEMY UM Macce peareHTOB WU MPOAYKTOB pPeaKItH;
Hcnonp3oBaHnne npuOOpPETEHHBIX 3HAHUW W YMEHHH B TPaKTHUYECKOW JEATETBbHOCTH H
MOBCEIHEBHOM KM3HM nJsi: Oe3omacHOro oOpallleHusi ¢ BellecTBaMM U MaTepHallaMu;
HKOJIOTMUECKH TPAaMOTHOI'O MOBEAECHUS B OKPYKAIOLIEH CpENe; OLIEHKH BIUSHUS XUMHUYECKOIO
3arpsi3HEHUS] OKPY’KaIoIel Cpe/lbl Ha OpraHU3M YellOBeKa; KpUTUUECKOU OIIEHKH MH(POPMAIUH O
BELIECTBAX, UCIOJIb3YEMBIX B OBITY; IPUTOTOBJIEHUS pACTBOPOB 3a1aHHOIN KOHIIEHTPALUH.

. mojoxxkenue wMetamioB B I1.C; METaJlJInYecKasi CBSI3b, MeETaJUIMYECKas
KPHUCTAJUIMYECKasl PEIIETKA;

. (hu3UYeCcKre CBONCTBAa METAJLIOB.

. o0mme XUMHYECKHe cBolicTBa Me: B3aumozeiictBue ¢ HeMe, Bomo#, KuCIOTamu,
COJISIMH.

. KJIaCCU(UKALIUIO CIUIABOB HA OCHOBE YEPHBIX (UYT'yH M CTallb) M I[BETHBIX METAJLJIOB,
XapaKTEePUCTUKY GU3UIECKUX CBOMCTB METAIIOB.

. OCHOBHBIE CITOCOOBI TTONTyueHus: Me B MPOMBIIIUIEHHOCTH.

. BaKHEHIIINE COCAUHECHUS IIEIIOUHO3EMEIbHBIX METAJIJIOB

. XUMHUYECKHE CBOMCTBA aTIOMUHMS, XKeje3a.

. OOBSACHITh 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB 3JIEMEHTOB-META/NIOB B TIpejaesiax
TJIaBHBIX MTOATPYIIIL;

. XapaKTEepPU30BaTh CTPOCHHUE U OOIIME CBOMCTBA METAJIOB;

. ONMUCHIBATh CBOMCTBA BBICIIMX OKCHJIOB 3JIEMEHTOB-METAIJIOB U COOTBETCTBYIOLIUX UM
OCHOBaHHH;



® OIMUCBIBATh PCAKIINU BOCCTAHOBJICHUS MCTAJIJIOB U3 UX OKCHUIOB;

. XapaKTepPU30BaTh YCIOBHS M CIIOCOOBI MPEAYNPEXKACHUS KOPPO3UU METAJIIOB;

. XapaKTepU30BaTh CBOWCTBA U 00JIACTH IPUMEHEHHU S METAITTNYECKHUX CIUIABOB;

. COCTaBJISITh CXEMBI CTPOEHHS aTOMOB 3JIEMEHTOB-METAJUIOB JIMTHS, HATPUS, MarHus,
ATIOMUHUS, KaJTUs, KaJIbIIns);

. - OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWMCTB DJIEMEHTOB-META/UIOB B TIpeneax
[JIABHBIX MOATPYII;

. XapaKTePU30BaTh XMMUYSCKUE CBOMCTBA METAIIJIOB U UX COSTUHCHUI;

. OMUCBIBATh CBSI3b MEXJIY COCTAaBOM, CTPOEHUEM, CBOMCTBAMHU BEIIECTB-METANIOB M UX
MIPUMEHEHUEM;

. -HCIOIh30BaTh MPUOOPETCHHBIE 3HAHWUS U YMEHHUS B TMPAKTHYECKOW ICSITENBHOCTH H

MOBCEHEBHON JKM3HU: JIA Oe3omacHOro oOpamieHuss ¢ Me, SKOJOTHYECKH TPaMOTHOTO
MOBEICHUS B OKpYXKalIeld cpeae, KPUTHUECKOH OIeHKH WHPOPMAIMM O BEIIECTBaX,
HCIIOJIB3YEMBIX B OBITY

. 3allMChbIBaTh YpPaBHEHUs peakuui B3auMojaenctBusa ¢ HeMe, kucnoramu, cossamu,
UCTIONB3YSl AJIEKTPOXUMHUYECKUM psifi HanpsokeHuss Me uisi XapaKTepUCTUKH XUMHUYECKUX
CBOICTB

. OIMCHIBATh CBOMCTBA U 00JaCTU MPUMEHEHUS Pa3IMYHbIX METAIIJIOB U CILIaBOB

. COCTAaBJISITh CXEMY CTPOCHHMSI aTOMa Keje3a;

. 3amUChIBaTh YPaBHEHUS peaKIMii XUMHUYECKUX CBOUCTB jkene3a (OBP) ¢ obpazoBanuem
COCI[I/IHCHI/Iﬁ C pa3JIMYHbIMHU CTCTICHAMU OKUCJICHUS

. OTIPENeNATh COeaMHeHns, conepamme nousl Fe’  n Fe' ¢ moMompio KadecTBeHHBIX
peaKuuit

. oOpamaThCsi ¢ XUMHUYECKOHW MOCyA01 1 1a00paTOPHBIM 000pYI0BaHUEM;

® pacro3HaBaTb ONBITHBIM IYTEM COCAMHCHUA METAJIIL.

. nojioxkeaue HemerauioB B I1.C. J[.M.Menzaeneera;

® ATOMHBIC XAPAKTCPUCTUKHU ISJICMCHTOB-HCMCTAJIJIOB, INPUYWHBI HW 3aKOHOMCPHOCTH HX
M3MEHEHHUS B IEPUOAAX U rpymmnax;

. -0COOEHHOCTH KPUCTAITUIECKOTO CTPOCHUSI HEMETAIIIOB;

. -CTpPOCHHE aTOMOB-HEMETALIOB, (hM3HUECKHUE CBOICTBA.

. - CTPOCHHE aTOMOB TaJOr€HOB, CTENEHH OKHCICHUS, (U3MUECKHEe W XUMHYECKHE
CBOMCTBA.

. -CBOMCTBA CEPHOI KUCIIOTHI B cBeTe npeacTaBieHnid TO/I;

. -OKHCJIUTEJIbHBIE CBOMCTBA KOHII. CEpHOM KUCIOTHI B cBeTe OBP;

. -Ka4eCTBEHHYIO PEAKIINIO Ha CYNIb(aT-noH.

. -pu3nyecKkue 1 XUMUYECKIE CBONCTBA a30Ta;

. -KpyroOBOPOT a30Ta B IPUPOJIE.

. - CTPOEHHUE MOJIEKYJIbl aMMHAKa;

® -I[OHOpHO-aKHCHTopHBIfI MEXaHU3M 06pa303aH1/1;1 CBA3U B MOHC aMMOHHA,

. -CBOMCTBAa aMMHaKa;

. -CIOCOOBI MOYYCHHS U PACTIO3HABAHUS aMMHUAKa

. - CBOMCTBA KUCIOPOJAHBIX COETMHEHUH a30Ta U A30THOW KUCJIOThI KaK OKHCIIATEIIS.

. - XapakTepu30BaTh CBOMCTBA YIVIEPOa U DJIEMEHTOB MIOATPYIIIBI YIIepoaa

. - CBOMCTBA, 3HAUYCHHUE COCAMHEHHM YIJIepo/ia U KPEMHHUS B dKUBOU M HEKUBOU MPUPOJIE.

® -COCTABJIATHL CXCMbI CTPOCHUSA ATOMOB XUMHUUYCCKUX 3JICMCHTOB ~-HCMCTAJIJIOB,

. -J1aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HEMeTaslaM Ha OCHOBE MX nojioxkeHus B [ICX0;

® -O6’b$ICHSITB CXOACTBO U pa3jininc B CTPOCHUHU aTOMOB 3JICMCHTOB-HCMCTAJIJIOB,

. - OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XHUMHUYECKHX JJIEMEHTOB-
HEMETAILJIOB;

. - XapaKTepu30BaTh XUMHYECKUE dJIEMEHThI-HEMETAJIIBI MAJIBIX MIEPHOJIOB;

® - OIMCHIBATH CBOMCTBA BBICIIHUX OKCHUAOB XHMMHYECCKUX DJJIEMCHTOB-HCMCTAJIJIOB MaJIbIX

NEpUOa0B, a TAKKE O6H_[I/Ie CBOMCTBaA COOTBETCTBYIOIIINX UM KHCJIOT,



® -CpaBHUBATb HEMCTAJJIbI C MCTAJJIaMU

. - COCTaBIIATh CXEMbI CTPOCHHSI aTOMOB TaJIOT€HOB;
. -Ha OCHOBAHUU CTPOEHUS aTOMOB OOBSCHSATh H3MEHEHUE CBOICTB raJIOTeHOB B TPYIIIIE;

. -3aMMUChIBATh YPAaBHEHUS peakuii ¢ Touku 3peHust OBP

. -XapaKTepHU30BaTh XUMHUUECKHUE AIEMEHTHI TOATPYIIIBI CEPBI;

. -3aMUChIBATh YPABHEHUS XUMUYECKUX PEAKIIUNA B MOJICKYJISIPHOM U ¢ TOUkHU 3peHuss OBP
. - OINHKCBHIBaTh CBOIcTBa amMmuaka ¢ Touku 3peHuss OBP u ero ¢usmonoruueckoe
BO3JEHCTBUE HA OPTaHU3M

. - oOpamarbcs ¢ XUMUYECKOM MOCyI0i 1 1abopaToOpHBIM 000PYI0OBAaHUEM;

. -10JIy4aTh U coOupaTh aMMHUaK;

. -pacno3HaBaTh OIBITHBIM IIyTEM aMMHAK

. - COCTaBIISITh CXEMbI CTPOCHHSI aTOMOB 3JIEMEHTOB MOV YIiIepoaa

. - COCTaBJIATH (POPMYIIBI COEAMHEHUN yriepoaa U KpEeMHHsI, HIUTIOCTPHPYIOIINE CBOWCTBA
KapOOHATOB M CHJIMKATOB

. -pacro3HaBaTh PacTBOPbl KHUCIOT M IIEJIOYeH, XJIOpUI-, Cyibdar-, KapOOHAT-UOHBI U
MOHBI aMMOHUS;

. - ONNCHIBaTh XHUMHUYECKOE 3arpsA3HEHHE OKpYXKalolled Cpeapl Kak CJIEICTBUE
MIPOU3BOJICTBEHHBIX MPOIIECCOB, CIIOCOOBI 3aIUTHI OT 3arps3HEHUIM

. UCIOJIb30BaTh MPHOOPETEHHBIE 3HAHMA M yMEHHUS B TPAKTHUYECKOW MAEATEIbHOCTH WU

MOBCEIHEBHOM JKU3HU IS
00BSICHEHUS! XUMUYECKUX SBJICHUH, POUCXOALINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

e DKOJIOTMYECKU TPAMOTHOTO IMOBEJEHUS B OKPYKAIOILEH CPELE;

e OLECHKM BJIMSHUS XUMUYECKOIO 3arpsA3HEHUs OKPYKAIOLIEH Cpelbl Ha OPraHU3M YEJIOBEKa U
Jpyrue )XUBbIe OPraHUu3MBbl,

o Oe3omacHOro oOpalieHus C TOPIOYMMU W TOKCUYHBIMH BEILIECTBaMH, JIAOOPATOPHBIM
o0opynoBaHueM;

e KPUTHYECKOU OIEHKH JOCTOBEPHOCTH XUMHUYECKOW MH(POPMAIMH, MOCTYHAIONMEH U3 pa3HBIX
HCTOYHUKOB.

2. Conepxxkanue y4eOHOro npeamera xumum 8-9 kiaaccnl

OCHOBHOE COJEPXXAHUE

8 knacc

BBenenue

[Tpenver xumuu. MeToapl MO3HAHUS B XMMHU: HAONIO/IEHUE, SKCIIEPUMEHT, MOJEINPOBAHHUE.
Hcrounuku xumuueckodl wuHOpMarmu, €€ TMOJIydeHHe, aHauu3 U MPEACTaBICHUE €ro
pe3ynbraToB. [loHATHE O XMMHUYECKOM d3JieMeHTe M (popmMax ero CylecTBOBaHHs: CBOOOIHBIX
aToMax, MPOCTBHIX M CIOXHBIX BemlecTBax. I[IpeBpamneHusi BemecTB. OTIMYME XUMHUYECKHX
peakuuii oT Ppu3nyeckux siBjaeHUN. Poiab XuMHUM B )KM3HU YelloBeKa. XeMopuaus u xemopoous.
Kparkue cBegeHuss u3 HMCTOPUM BO3HUKHOBEHHS U PAa3BUTHUS XUMHUHU. POIb OTEUECTBEHHBIX
YYEHBIX B CTAHOBJICHUH XUMHUYECKON Hayku — paboTsl M. B. JlomonocoBa, A.M. bytneposa, /I.
N. MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKH XUMUYECKUX 3JIEMEHTOB U MPOUCXOKJIECHUE UX
Ha3BaHuU. Xumudeckue popmynbl. Manekcsl u kodddumueaTsl. OTHOCUTETBHBIE aTOMHAs U
MoOJIeKyJIspHass Macchl. lIpoBeneHue pacdyeToB MAacCOBOM JOJMM XMMHYECKOTO DJIEMEHTa B
BEIIECTBE Ha OCHOBe ero (opmynel. [lepuognyeckas cucrema xumudeckux siaemeHToB 1. H.
MengeneeBa, €€ CTPYKTypa: Majble ¥ OOJIBIINE TIEPUOMbI, TPYMNIbl W TMOATPYIIIHL.
[lepuoanueckas cuctema Kak CHpaBOYHOE MOcoOUe AJi MOJMyYeHUs! CBEACHUH O XMMHYECKHX
JJIeMEHTaXx.

JemoncTpauuu. 1. Monenu (mrapoctepskaeBbie n CTroapTa—bpurieda) pa3TuvHbIX TPOCTHIX U
CJIOKHBIX BEIIECTB.



2. Konnexkuus CTEKISIHHON XuMu4ecKkoi nocysl. 3. Komiekuus MarepuaioB U U3IENUNA U3 HUX
Ha OCHOBE ayoMuHUsA. 4. B3auMojencTBue MpaMmopa ¢ KHCJIOTOW UM MOMYTHEHUE M3BECTKOBOM
BOJIBI.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB

AToMBI Kak opMa CYIIECTBOBAHUS XMMHUECKHUX JIeMEHTOB. OCHOBHBIEC CBEACHUS O CTPOCHHUH
atomoB. Jloka3aTeiabCTBa CIOXXHOCTH CTpoeHusi atroMoB. OmbiTel Peszepdopma. Ilmanerapnas
MOJIEIb CTPOCHHUS aToMa.

CocTaB aTOMHBIX sep: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHASI aTOMHasi macca. B3auMocBs3b
MOHATUH IIPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsl Maccay.

W3MeHeHune yncia MPOTOHOB B siIpe aToMa — 00pa30BaHKME HOBBIX XUMUYECKUX 3JIEMEHTOB.
W3menenne uymcna HEUTPOHOB B sApe aromMa — oOpa3oBaHue u30TONOB. CoBpeMEeHHOE
ONpENIETICHUE MTOHATUSA «XUMUYECKUN 3J€MEHT». M30TOMNbI KaK Pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoe€HHE JJIEKTPOHHBIX YPOBHEH AaTOMOB XHWMHYECKHX 3JIEMEHTOB MAaJIbIX
nepuoaos. [ToHsTHE 0 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuonuueckas cucrema xuMuueckux anemeHToB [[. M. MeHneneeBa u CTpoeHHE aTOMOB —
(bu3HYECKU CMBICT MOPSIIKOBOTO HOMEpaA dJIEMEHTa, HOMepa TPYIIEI, HOMEpa EPHOA.
W3meHeHne yuciaa HJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aToOMa XUMHYECKOTO
ayieMeHTa — 00pa30oBaHUE TOJOKUTEIBHBIX U OTPULIATENBHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMy METaJUIOB M HeMeTasuloB. [IpHumHbl M3MEHEHUST METAUIMYECKUX M HEMETAJUIMYECKHX
CBOWCTB B nepuoaax u rpynmnax. OOpa3oBanue OMHapHBIX coefauHeHuil. [lonaTtue 06 MOHHOM
cBs3u. CxeMbl 00pa30BaHMsI HOHHOW CBSI3H.

B3anmMopelicTBie aTOMOB 3JIEMEHTOB-HEMETAJIOB MEXy CO00H — 0Opa3oBaHHE JBYXaTOMHBIX
MOJIEKYJI IPOCTHIX BemiecTB. KoBaneHTHas HEnoJsisipHas XUMHUYECKas CBSI3b. DIJIEKTPOHHBIE U
CTPYKTypHBIE GopMyibl. B3aumonelicTBHEe aTOMOB HEMETAIJIOB MEXKIY cO000ii — oOpa3oBaHue
OMHApPHBIX COEAMHEHNN HEMETAJIOB. DJIEKTPOOTpUIIATEIbHOCTh. KoBaneHTHas MosipHas CBSI3b.
[ToHsITHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB 00pPa30BLIBAaTh KOBAJICHTHBIC XUMUYECKUE CBS3H.
CocraBnenue Gopmyn OWHApPHBIX COSAMHEHM MO BaJIeHTHOCTU. HaxoxaeHne BaJeHTHOCTH 1O
dopmyie OMHAPHOTO COEAUHEHHUS.

B3anMozeiicTBe aTOMOB METANIOB MKy CO00i — 00pa3oBaHNE METANTHYECKUX KPHUCTAJIIOB.
[TonsiTHE O METAITMYECKOW CBA3H.

JdemoncTpanuu. Moznenmn aroMOB  XMMHYECKMX 3JeMeHTOB. [lepmoauudeckas cucrema
xummudecknx snemeHToB J[. U. MenneneeBa (paznuunbie (opmbl). M3rortoBienue mojenei
MOJICKYJT OWHApHBIX COCIMHEHHWH. V3roroBieHne MoAeNU, WUIIOCTPUPYIOIIEH CBOMCTBA
METAJUINYECKOMN CBSI3H.

IpakTuyeckne padornl 1. IlpaBmna TexHUKM O€30MacHOCTH TMpU paboTe B XUMHUYECKOM
kabunere. [lpuembr oOpamieHuss ¢ 7ga00OpaTOpHBIM 00OpPYIOBaHMEM M HarpeBaTeIbHBIMH
puOOpaMHu.

KountpoasHnas padora 1 o teme: « ATOMbI XUMHUYECKUX 3JIEMEHTOBY

Tema 2 IIpocTbie BemecTBa

[Tonmoxenne MeTamioB 1 HeMETAIIIOB B [leproinueckoi cucteMe XMMHUUYECKUX DIIEMEHTOB

. U.MenneneeBa. Baxxneiimme npocThie BEIIECTBA — METaUIBI (KEJIe30, ATFOMUHUN, KaIbIUH,
MarHuii, HaTpuil, kanmii). OOmue Qu3MuUecKue CBOICTBa MeTaioB. BaxHeilimne mnpocTblie
BelllecTBa-HEMETaJIbl, 00pa30BaHHbIE aTOMAMU KUCJIOPOJa, BOAOPOAa, a30Ta, cephl, (pocdopa,
yraepoaa. Mosekybl IpOCThIX BEIECTB-HEMETAIIIOB — BOAOPOA, KUCIOPOAA,

azoTa, rajgoreHoB. OTHOcuTeNbHAs MoJeKysipHas Macca. CrocoOHOCTh aTOMOB XMMHYECKHX
DJIIEMEHTOB K OOpa30BaHUIO HECKOIBKHUX MPOCTBHIX BEUIECTB — aJUIOTPOMUS. AJUIOTPOIHBIC
MoauduKauu Kuciaopoaa, docdopa, onoBa. MeTammnueckne W HEMETaJTUYECKHE CBOMCTBA
MpocCThIX BemiecTB. OTHOCUTENbHOCTh 3TOTO MOHSTHS.

Yucno Asorampo. KommuectBo BemectBa. Moabs. MomspHas Macca. MoJsipHBIE  00beM
ra3000pa3HbIX BemiecTB. KpaTHble eMMHUIBI U3MEPEHHUST KOJTMYECTBA BEIIECTBA — MUJUIUMOJIb U



KWJIOMOJIb, MIUIMMOJISIPHAsE W KWIOMOJISIPHAsE MacChl BEUIECTBA, MHUIUMOJISIDHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacuetsl ¢ ucnosib30BaHUEM MOHSATUN «KOJIMYECTBO BEILIECTBA», «MOJISIPHASI MACCay, «MOJISIPHBIN
00BEM Ta30B», «UUCIO0 ABOTaPO».

JdemoncTpauuu. O3HakOMJIEHHE C KoJulekiued wmeTtaiioB. O3HAaKOMIIEHHE C KOJUIEKIHEH
HEMETAJUIOB.

KonTposbHas padora 2 no teme: « IIpocTeie BemecTBa

Tema 3. CoeanHeHUSI XUMHUYECKHX DJIEMEHTOB

Crenenb okucieHus. CpaBHEHUE CTENEHU OKUCICHUS U BajleHTHOCTH. OmnpeziesieHue CTENeHU
OKHUCJICHHS DJJIEMEHTOB B OuHapHbIX coefauHeHusx. CoctaBienue ¢GopMyn OHHAPHBIX
COeIMHEHHH, OOIINHA CII0CO0 NX Ha3BaHMIA.

bunapHble coeIMHEHHS METAUIOB M HEMETaJUIOB: OKCHIBI, XJIOpPUAbI, CyabOUIBI U Tp.
Cocrasnenue ux Gopmyn. buHapHble coeMHEHUs HEMETAIIIOB: OKCUIBI, JICTY4He BOJAOPOIHBIC
COEIMHEHMUS, MX COCTaB W Ha3BaHMWsA. [lpeacraBuTenn OKCHIOB: BOJA, YIJIEKUCHBIA ras,
HeraiieHass u3BecTb. [lpeiacTaBuTenu JIETYy4MX BOJOPOIHBIX COEAMHEHHI: XJIOPOBOAOPOA U
aMMHaK.

OcHoBaHMsI, MX COCTaB M Ha3BaHMsA. PacTBopuMocTh oOcHOBaHul B Boje. llpencraButenu
Hiesouei: TUAPOKCUABI HATpus, Kauus U Kajblus. [lonsTue o0 MHAMKATOpaX U KaueCTBEHHBIX
peakuusx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucnot. [IpencraBureny KUCIOT: cepHas,
consHas, asorHasd. IlonsTme o mkane kucinotHoctu (wkana pH). M3Menenue oxpacku
WHJIUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAaHMI, UX COCTaB U Ha3BaHUs. PacTBopuMOCTh coliell B
Boze. [IpencraBurenu coseii: xaopua HaTpusi, KapOoHaT U GocdaT KaIbIus.

AMopdHBIE ¥ KPUCTATUTMYECKUE BEIIECTBA.

MexMOomeKyIsIpHbIe B3aUMOACHCTBUS. THUIBI KPUCTANIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB
BEILECTB OT TUIOB KPUCTAIUTMYECKUX PEIIETOK.

YucTeie BemecTBa U cMecH. [IpuMepsl KUIKUX, TBEPIbIX U Tra3000pa3Hbix cmeceld. CBoicTBa
YUCTBIX BelIeCTB U cMecedl. Mx cocraB. MaccoBas u oObeMHasi JOJIM KOMIIOHEHTA CMECH.
PacueTsl, cBsI3aHHBIE C UCIIOJIB30BAHUEM ITOHATHUS «IOIS».

JdemoncTpanuu. O0Opa3ibl OKCUIOB, KUCIOT, OCHOBaHUM M cojeil. Mojenu KpucTaIm4ecKux
PEIIeTOK XJIOpHIa HaTpHs, aiMasa, okcuaa yriepoaa (IV). KucnorHo-1enounsie WHIUKATOPHI,
M3MEHEHUE UX OKPACKH B PA3NMYHBIX Cpelax. YHHUBEPCAIbHBIA UHIUKATOP U U3MEHEHHUE €ro
OKpacku B pa3nu4HbIX cpenax. [lkana pH.

JlabopaTopubie omnbiTbl. O3HakomiieHME cO cBoicTBamMu aMmMuaka. Omnpenenenune pH
pPacTBOPOB KHUCIOTHI, IIenoun U Boabl. Ompexnenenue pH JMMOHHOTO M SI6JI0YHOTO COKOB Ha
cpe3e 1wio0B. O3HaKOMIIEHHE C KOJUIeKIuen coliei.O3HaKOMJIEHHE C KOJIJIEKIIMEH BEIIEeCTB C
pa3HbIM THUIIOM KPUCTAUIMYECKOW pemeTku. M3roroBieHune wmopaenel KpUCTAUNIMUYECKUX
pemerok. O3HaKoMIJIeHHE C 00pa3I[OM TOPHO MOPOIBI.

IIpakTnueckune padorbl 2. [Ipurorosienue pacTBopa caxapa M pacyeT ero MacCoBOW J0JU B
pacTtBope

Tema 4. U3MeHeHUs1, NPOUCXOasIIMeE ¢ BellleCTBAMHU

[TonsTHE SBIEHU, CBI3aHHBIX C U3MEHEHUSIMU, POUCXOJIAIIMMU C BEIIECTBOM.

SIBneHuns, cBS3aHHBIE C U3MEHEHUEM KPHUCTAINIMYECKOTO CTPOECHMS BEIECTBA IMPHU MOCTOSIHHOM
ero cocraBe, — ¢usnueckue sBieHUsA. Du3nUeckue SBICHUS B XHUMHH: JUCTHIUISIIHS,
KpUCTAJIJIN3alusl, BhIMTapUBaHUE U BO3TOHKA BEIIECTB, GUIHTPOBAHHUE U IEHTPpU(]PYTUpOBaHHE.
SIBnenus, cBA3aHHbIE C U3MEHEHUEM COCTaBa BEUIECTBA, — XUMHUYECKUE peakuuu. [Ipuznaku u
YCIIOBHSI IPOTEKAHUSI XUMUYECKUX PEaKLUi. BriieneHue TennoTsl U cBeTa — peakluyu TOpPEeHHUsL.
[TonsiTHE 00 K30 - ¥ SHAOTEPMHUYECKHUX PEAKITUSIX.

3aKOH COXpaHEHHMS MacChl BEIIECTB. XHMHUYECKHUE YpaBHEHHUS. 3HAYEHUE WHACKCOB U
k0o PunnentoB. CocraBieHue ypaBHEHHH XUMUYECKUX PEaKIUil.



Pacuetsl o xuMuueckuM ypaBHEHUsIM. Perienue 3a/1a4 Ha HAX0XKACHUE KOJIMYECTBA, MACChl WU
o0bemMa MpoAyKTa PeaKIH MO KOJIMYECTBY, Macce WK 00beMy HCXOHOTO BellecTBa. PacueTsl ¢
UCIIOJIb30BAHUEM TOHSTHSl «OJs», KOIJla HMCXOJIHOE BEIlEeCTBO JaHO B BHJE pacTBOpa C
3aJJaHHOM MacCOBOM JIOJIE PACTBOPEHHOI'O BEIIECTBA WMIIM COAECPKHUT OMPEICICHHYIO HOJIIO0
IIpUMeECeH.

Peakuuu pasnoxenus. IIpeactaBieHre O CKOPOCTH XMMHUYECKMX peakuui. KartamuzaTopsl.
®epmenThl. Peakiuu coenunenus. Karanutudeckne M HeKaTaIUTHYECKUE PEaKIUU, 0OpaTUMBbIC
U HeoOpaTtumMble peakuuu. Peakiyu 3amenienus. Pa1 akTHBHOCTH METaJIOB, €r0 UCIOJb30BaHNe
JUIs TPOTHO3UPOBAHUSL BO3MOKHOCTH TMPOTEKAHUSI PEAKLM MEXAy METaulaMH M KUCIOTaMH,
peaklMil BBITECHEHUS OJTHUX METAJUIOB M3 PACTBOPOB MX COJIEW IPYyruMU MeTajuiamu. Peakuuun
oOmeHa. Peaknuu HedTpanu3zauuu. YCIOBUS NPOTEKAaHUS peakiuii oOMeHa B pacTBOpax [0
KOHIIA.

Turnbl XMUMUYECKUX PEAaKLUN Ha IIpUMEpPE CBOMCTB BOJBI. Peakuus pasnokeHus — IIEKTPOIIU3
BOJbl. Peakuuu coequHeHuss — B3aMMOJIEUCTBUE BOJBI C OKCHUAAMH METAJJIOB U HEMETAJUIOB.
VYcioBue B3aUMOICUCTBUSL OKCUA0B METAJUIOB U HEMETAJUIOB € BOJOU. [IoHsATHE «TUAPOKCUABIY.
Peakuu 3amermieHuss — B3aWMOJICHCTBHE BOJBI C MeTaulaMHU. Peakmuu oOMeHa — THAPOIHN3
BEIECTB.

JemoncTpauuu. [Ipumeps! Gpuznueckux sSBICHUN: a) MiiaBieHue mapadunHa; 0) BO3rOHKA HOja
Wi OEH30HHON KHUCIIOTHI, B) PAaCTBOPEHHE OKpALICHHBIX cojied; T) auddy3us IymUcThIX
BEIIECTB C TOpsIlIed JTaMIo4YKky HakanuBaHus. [Ipumepbl XuMHUYECKHX SIBJICHHI: a) TOpeHue
Mmarausi, (Gocdopa; 0) B3aUMOACHCTBHE COJSHON KHUCIOTBI C MpPaMOPOM WU MEJIOM; B)
nosydeHue rugapokcuga menu (II); T) pacTBopeHHe MONYYEHHOTO THAPOKCHAA B KHCIIOTaX; 1)
B3aumojeiicteue okcuga menu (II) ¢ cepHOil KUCHOTOM NHpH HarpeBaHUU; €) PpPa3IOKEHUE
NepMaHraHaTa Kajus; %) pa3jioxKeHue MepoKcuaa

BOJOpPOJa C TMOMOINBIO JMOKCHAa MapraHia M Karajna3dbl KapTodens HIA MOPKOBH; 3)
B3aMMOJIeiicTBIE pa30aBICHHBIX KUCIOT C METAJIJIaMH.

IIpakTyeckue padorsl 3. [IpU3HaKU XMMUUECKHUX PEAKLIUM.

KonTpoasnas padora 3 no teme: «3mMeHeHus, TpoUCXOIAIIHNE C BEIIECTBAMU

Tema 5. PactBopenue. PactBopsl. CBOMCTBa pacTBOPOB 2JIEKTPOJIMTOB

PacTBopenue kak ¢usznko-xumuueckuil mnpouecc. [loHsaTue o ruapatax ¥ KpUCTaLUIOTHIpPATaX.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIABIX
BEIIECTB OT Temneparypsl. HachlllleHHbIE, HEHACHIIEHHBIE W IIEPECHIILICHHBIE PAaCTBOPBI.
3HaveHHe pacTBOPOB JJIsi IPUPOJIBI U CEIIbCKOTO XO3SIMCTBA.

[TonsiTe 00 SMEKTPONMTHYECKOW MHUCCOIMAIUUA. DIIEKTPOIUTHI U HEDJIEKTPOIHUTHL. MeXxaHu3M
JTUCCOIMAIIMN DJIEKTPOIUTOB C PA3JIMUHBIM XapakTepoMm CBsi3u. CTENeHb 3JIEKTPOIUTHUYECKOM
muccouranuu. CUIbHbIE U ca0ble 3JIeKTPOIUTHI.

OCHOBHBIE TIOJIOXKEHHUSI TEOPUU DIIEKTPOIUTHYECKOM nucconuanuu. loHHbIE ypaBHEHUS
peakuuii. Peakuiun oOMeHa, uaymye 10 KOHIIA.

Knaccudukanust HOHOB U UX CBOHCTBA.

Kucnorel, ux xknaccubukamus. Jlucconmumanus KHCIOT M WX CBOWCTBA B CBETE TEOPUU
JIEKTPOJIUTUYECKON  auccoluanud. MOoJeKyasipHble ¥ HMOHHBIE YPaBHEHHs  PEaKLMM.
B3anmoneiicTBre KHUCIOT € MeTaulaMu. OJIEKTPOXUMHUYECKUN pAl HaNpsHDKEHWA METasuioB.
BzaumopeicTBue KUCIOT ¢ OKCHIAMH METAJUIOB. B3anMoneicTBre KUCIOT ¢ OCHOBAaHUAMU —
peakuus HeWTpanu3anud. BzaummoneicTBHe KHCIOT ¢ cofissMH. Vcmosib3oBaHuE TaOIUIIBI
pPacTBOPUMOCTH JIJIsl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccuukanus. {uccormaruss OCHOBaHMN M WX CBOWCTBA B CBETE TEOPUU
IEKTPOJIUTUYECKON aucconuanuu. B3auMozaeicTBue ocHoBaHUN ¢ consiMu. Mcronb3oBaHue
TaOJIMLBI  PAacCTBOPUMOCTH  JJISl  XApaKTePUCTHKHM  XMMHUYECKHX CBOMCTB  OCHOBaHHIl.
BzaumopeiicTBue mienoyen ¢ OKCUIaMHi HEMETAIIIOB.

Conu, ¥UX AuccOUMalNMs M CBOHCTBA B CBET€ TEOPUM DICKTPOJUTHUECKON JAUCCOIMALIH.
B3aumoneiicTBue coneil ¢ meramiamMu, OCOOEHHOCTH ITUX peakiuii. B3aumonelicTBue coneit ¢



consimu. Mcnonp3oBaHue TaOMUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOWCTB
COJIEH.

O6o00611eHne cBeieHni 00 OKCHIax, X KiIaccu(uKauy U CBOWCTBAX.

['eneTnueckue psasl MeTaula M HemeTaula. ['eHeTudeckas CBsS3b MEXIy KiaccaMu
HEOPTraHUYECKHUX BEILIECTB.

OKHMCIHUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

Omnpenenenue cTerneHeld OKUCICHUS I 3JIEMEHTOB, 00pa3yIONINX BEIIeCTBA PAa3HBIX KJIACCOB.
Peakuun noOHHOrO OOMEHa W OKHCIMTEIHbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENns U
BOCCTAHOBUTEJb, OKHCJIEHHE U BOccTaHOBJIeHHE. COCTaBICHHE YpaBHEHUU OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH METOJOM AJIEKTPOHHOIO OasiaHca.

CBoiicTBa MHpPOCTHIX BEHIECTB — METAJUIOB M HEMETaUIOB, KHUCJIOT U COJed B CBeTe
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

JemoHncTpanuu. B3anmoneiictBue pacTBOpoB xJiopua HaTpHst M HUTpaTa cepebpa. [lonmyuenue
HEpPaCTBOPUMOTO THAPOKCUJA U B3aUMOJICCTBUE €ro ¢ KUCIOoTaMu. B3auMoelcTBrue KUCIOT C
OCHOBaHMUSIMH. B3anMoIelCTBHE KHUCJIOT C OKCHUIAAMHU METAIUIOB. B3anMmonueincTBHe KHUCIOT C
MeTaJulaMd. B3auMoIelcTBHUE KHUCJIOT C COJIIMH. B3anMoOIeHCTBHE IIEJIOYEH C KHUCIOTaMHU.
B3anmMopeiicTBue mieinouedl ¢ OKCHAAMH HEMETAJUIOB. B3amMonelcTBHE MIeNOoYed ¢ COIIMHU.
[oydeHne W CBOWCTBA HEPACTBOPHMBIX OCHOBAHHIL. B3aMMoIeiCTBHE OCHOBHBIX OKCHIOB C
KHCIOTAMH. B3aMMOJEiiCTBHE OCHOBHBIX OKCHIOB C BOJOI. B3amMOIEHCTBHE KHMCIOTHBIX
OKCH/JIOB C ILIEJTOYaAMH.

IIpakTnyeckune padorbl 4. YCiOBHA TEUEHHS XMMHMUECKHUX PEAKIHUI MEXIy pacTBOpaMu
3JIEKTPOJIUTOB O KOHIIA.

5. PelreHne sKCIEpUMEHTANIBHBIX 3a1a4.

HNTorosasi kKoHTpoJibHAsA padoTa 3a Kypc xXumMum 8 kiacca

9 knacc

BBenenune. O0masi XapakTepucTUKA XMMHYECKHUX 3JIEMEHTOB M XMMUYECKUX pPeaKkiuii
Ilepuoauyecknii 3akoH u Ilepuoaumyeckas cucrema xumuyeckux djiaemenros /I, H.
MenpeeeBa

XapakTepucTuka dJEeMEHTa Mo ero mojoxkeHuto B Ilepuoanueckoil cucreMe XHUMHYECKUX
sneMmeHnToB J[. . MenneneeBa. CBoCTBa OKCHIOB, KUCJIOT, OCHOBAaHUU U COJIEH B CBETE TEOPHUU
ANEKTPOIUTUYECKON JUCCOLMAIIMN U OKUCIICHUS-BOCCTAHOBIICHUSI.

[TonsiTue o mepexoaHbIXx »diemMeHTaX. AMdorepHocTh. ['€HeTHUECKHil ps  MEePeXO0HOTO
AJIEMEHTA.

Ilepuonnueckuii 3akoH u [lepronnueckas cucteMa xumudeckux snemenToB . M. Menaeneena.
XuMHUYecKasi OpraHu3anus )KUBOW U HEKMBOU NPUPOJABI. XUMHUUYECKHUI COCTaB sApa, MAHTUU U
36MHOM KOpbl. XHUMHUYECKHE OJJIEMEHThl B KIETKaX JKUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o0mmenre cBeIeHNH 0 XMMHUYECKHX peaknusax. Krmaccupukamus XUMHUYECKHUX PEeaKIuil 1o
pPa3IUYHBIM TPU3HAKAM: «YHCIO W COCTAaB pPEArupyIONIMX W OOpa3yIOIIUXCS BEIIECTBY,
«TeraoBor  3(PQeKxT», «HampaBlIeHUE», «U3MEHEHHE CTENEeHEeW OKHCIEHUS DIEMEHTOB,
00pa3ymoIux pearupyromirue BeIecTBay, «pasay, «MClob30oBaHue KaTanuzatopay. [loHsTtre o
CKOPOCTH XHMMHUYECKOW peakuuu. DakTopel, BIMAOIME HAa CKOPOCTh XMMHUYECKHX PEaKIIMil.
Karanuzarops! n katanu3. MHrHOUTOpBI. AHTHOKCHIAHTHI.

Jdemoncrpauuu. Pazmmunbsie opmer Tabnunbsl [[. U.MenneneeBa. Mojenu aToOMOB 2JIEMEHTOB
l—ro mnepuonoB. Mopenb CTpoeHHs 3€MHOro mapa (momepeyHbll pas3pe3). 3aBUCUMOCTh
CKOPOCTH XMMHYECKON PEakUUH OT MPUPOJBI PEArMpPYIOLIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOW pEeaKIMu OT KOHIIEHTPALMH PEearupyronux BeLIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKONH peaklMH OT IUIOU[aJAM CONPUKOCHOBEHUS PEarupyrouiux BeHIecTB («KHUMSIIMMA
CJIOI»).

JlaGoparopublie onbIThl 1. [lonydeHue rumpokcuaa MHKA U UCCIECIOBAHUE €Tr0 CBOMCTB. 2.
MopenupoBanue mnocrpoeHuss llepuogudeckoil CHCTEMBl XMMHMYECKMX 3JIEMEHTOB [l
N .Meunneneena



JluarHocruyeckasi KOHTpPoOJIbHasi padora

Tema 1. MeTajuibl

[Tonoxxenune merawios B Ilepuonnueckoi cucreMe xumudeckux sineMeHToB JI. M. Menneneesa.
Mertannuueckas KpHCTaJUIMYECKash pelieTka M MeTaUIMueckas XUMHu4eckas cBs3b. OOmue
¢dusnueckue cBoiictBa MeTtayuioB. CIUlaBbl, MX CBONCTBA W 3HAaUeHHE. XHMHUYECKHE CBONCTBA
METaJVIOB KaK BOCCTAHOBUTEJIEH, a TAK)XKE B CBETE UX IMOJIOKEHUS B JJIEKTPOXUMUUYECKOM Py
HaIPSKEHUN METaJIOB.

Koppo3ust metaimoB u cnocoOsl 60pe0bI ¢ Heil. Metamibl B mipupojge. OOmme crmocoObl ux

MOJIyYEHUSI.
O0mas xapakTepuCTHKA IIEJOYHBIX MeTa/LI0B. Meramuisl B npupojae. O0mume crnocoObl ux
nonyueHus. Crtpoenue aromoB. lllemouHble MeTaulbl — MpOCTHIE BellecTBAa. BaxHeimue

COCIMHEHUS IIEIOYHBIX METAIOB —OKCHJAbI, THAPOKCHABI U COJM (XJIOPHUABI, KapOOHATHI,
cynb(haTel, HHUTpPaAThl), MX CBOWCTBA W MPUMEHEHHE B HapoJHOM Xxo3sicTBe. KamuitHbie
yI0OpeHusI.

O0mas xapakTepucTUKa 3JeMeHTOB riaaBHoi moarpynnsl II rpynnsi. CTpoeHue aTomoB.
[[{erouHo3emMenbHBIE ~ METAUIBI —  TIPOCThIE  BEIIECTBA.  BakHeWlnue  COEQUHEHUs
[IEJIOYHO3EMENTbHBIX METaNIOB — OKCHUJBI, THUAPOKCHUABI U COJMHM (XJIOPUIBI, KapOOHATHI,
HUTpaTHI, cylbdaTsl, hocdare), UX CBOWCTBA U MPUMEHEHHUE B HAPOIHOM XO3SMCTBE.
Aaromunmii. CTpoeHne aroma, (U3MYECKHMEe UM XUMHUYECKHE CBOMCTBA IMPOCTOrO BEIECTBA.
CoenuHeHUs aTlOMUHHUS — OKCHJ M TUIPOKCH, X aMpOTEpHBIH XapakTep. BaxkHeiimume conm
amomuHus. [I[puMeHeHne antoMUHUS U €r0 COEUHEHUI.

Keneszo. Ctpoerne aroma, (U3MYECKUE W XUMHUYECKHE CBOWCTBA IMPOCTOTO BEIIECTBA.
I'enernueckue psapl Fe2+ n Fe3+. Baxuelimme conu xene3a. 3HaueHUE JKelne3a U €ro
COEMHEHUH TSl TPUPOJIBI U HAPOJAHOTO X034 CTBA.

JemoncTpanuu. O0pa3ipl MEIOYHBIX W IIEJIOYHO3EMENbHBIX MeTamioB. OOpasibl CIUIABOB.
B3anmoneiicTBre pacTBOPOB KHUCIOT U cojiel ¢ MeTaiuiaMu. [lonydeHue ruipokcuaa amrOMUHUS
U HCCIIEJOBAaHUE €ro CBOMCTB. B3aummonencTBue xene3a ¢ COJMIHOM Kuciaotou. IlomyueHue
ruapokcuaos xkenesa (I1) u (III) u u3ydenne ux cBONCTB.

IIpakTnyeckne padorsl. 1. OcyliecTBIeHHE LEMOYKM XUMUYECKMX IpEBpalleHui. 2.
[Tonydyenune u CBOMCTBAa COEAUMHEHHMI MeTauioB. 3. PelieHue »KCHEepUMEHTAIBHBIX 3a7ad Ha
pacro3HaBaHuE U MOJyYeHHE COSUHEHUN METaJIIOB.

KonTpoasnas padora Nel o teme : Metauib»

Tema 3. HemeTasuibl

OO0mas xapakTepUCTHKAa HEMETAUIOB: TOJIOKeHHEe B Ilepmomnueckoil CUCTEME XUMHUUYECKHX
anemenToB 1. U.Menneneena,

O0COOEHHOCTH CTPOEHHS aTOMOB, 3JIEKTPOOTpULIATENbHOCTH (D) Kak Mepa «HEMETAITTHYHOCTHY,
pan O0. Kpucrammueckoe CTpPOEHHE HEMETAUIOB — IPOCTBIX BELIECTB. AJUIOTPOMHUS.
®usnyeckue CBOMCTBAa HeMETaIOB. OTHOCUTENBHOCTD MOHATHHN «METAD) U «HEMETAILI».
Boaopoa. [Tonoxxenue Bogopona B Ilepuoanueckoi cucreme XuUMUYeCKUX 3iiemMeHToB 1. .
MenneneeBa. CTpoeHrue atomMa U MOJIEKYJbl. PU3NUECKUE U XMMHUYECKHE CBOWMCTBA BOJAOPOAA,
€ro MoJy4yeHue u NpuMeHEHHE.

Bona. Ctpoennie Monekynbl. Bopopognas xumuueckas cBs3b. PU3MYECKHE CBOMCTBA BOJBI.
Anomanuu cBOMCTB Boabl. ['uapodunsabie u ruapodoOHbIe BemecTBa. XUMUYECKHE CBOICTBA
Boabl. KpyroBopoT Boasl B mpupojae. Bomooumctka. Asparusi Boabl. BbITOBBIE (UIBTPHI.
MunepanbHble BOJbI. JJUCTUIUIMPOBAHHAS BOJIA, €€ MOJIyYeHUE U PUMEHEHHUE.

Oo0mass xapakrepuctuka rajgoreHoB. CtpoeHne aTtoMoB. [IpocTeie BemiecTBa U OCHOBHBIE
COCIMHEHUS TaJoOTeHOB, WX CBOWcTBAa. KpaTkue cBeneHwsi o xiyope, Opome, drope u umojue.
[IprMeHeHre raJoreHoB U X COEAMHEHU B HAPOJIHOM XO35IMCTBE.

Cepa. CtpoeHue aToma, ajuIOTPOIIUs, CBOMCTBA M NMPHUMEHEHHE poMOMuecKkoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nonydenue, cBoiicTBa U mpuMeHeHrne. CepHasi KUCIOTa U €€ COJH, MX
IIPUMEHEHNE B HAPOJAHOM X03sicTBE. [IpOM3BOACTBO CEPHON KUCIIOTHI.
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A3ot. CTpoeHre aToMa M MOJIEKYJIbI, CBOMCTBa IPOCTOrO BellecTBA. AMMMAK, CTPOEHHE,
CBOICTBA, MOJy4YeHUE U NpuMeHeHue. Col aMMOHUSI, UX CBOMCTBa M NpuUMeHeHue. OKCHIbI
azorta (II) u (IV). A3oTHas kucinoTa, ee CBOICTBa M NpUMeHeHUue. HUTpatbl U HUTPUTHI,
npo0JieMa UX COJEPKaHMsI B CEIbCKOXO3SIMCTBEHHON IPOIYKITMU. A30THBIE yI0OpEHHs.
®ocdop. CtpoeHne aTomMa, aIOTPONUs, CBOiicTBa Oeinoro u KpacHoro Qocdopa, ux
npumeHenrne. OcCHOBHbIe coeauHeHus: okcua ¢ocdhopa (V) um oprodocdopHas KucoTa,
docdarel. DochopHbie yIOOpEHUS.

VYraepoa. CtpoeHne aroma, aIOTpONUsA, CBOHMCTBa Moaudukanui, npuMmeHeHue. OKCHIBI
yraepoxa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHATBI: KalbIMT, COAa, MOTAIl, WX
3Ha4YeHHE B MPUPOE U KU3HU YeJIOBEKa.

Kpemuuii. CTpoeHune aroma, KpUCTAUIMUYECKU KPEMHUI, €ro CBOMCTBAa U npuMeHeHue. OKcu
kpemuus (IV), ero npuponnbsie pazHOBUIHOCTH. CHUIMKATH. 3HAUYCHUE COSIUHEHUN KPEMHHS B
JKUBOU U HexXUBOM nipupoze. [IoHATHE 0 CUIMKAaTHON ITPOMBILIUIEHHOCTH.

Jdemoncrpanmuu. [Tonyyenue wu pacno3HaBanwe Bojaopoda. KauecTBeHHas peakius Ha
raJoreHu-uoHbl.. B3auMoaencTBHE KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
JlaGopaTtopHble onbIThbl. O3HAaKOMJIEHHE C COCTaBOM MHUHEpalbHOW Boabl. 30. CBolicTBa
paz0aBiIeHHON CepHOM KUCIOTHL. M3yueHnue cBOiCTB amMmuaka. Pacrio3HaBaHue coliell aMMOHUSI.
I'openue dochopa Ha Bo3ayxe U B Kuciopozae. Pacmo3naBanume docdartoB. ['opeHue yris B
kucinopoae. Ilepexon kapOOHATOB B THIPOKaPOOHATHI.

IIpakTnueckne padorbl. 4. PelieHune 5KCNEpUMEHTANIbHBIX 3amad mo TeMe «lloarpymma
kuciopoaay. 5. Ilonydyenue, cobupanue 1 pacro3HaBaHHE T'a30B.

KonTpoasnas padora Ne2 o teme : Hemeranmibi»

Tema 5. OOoOwmeHne 3HAHHMI 1O XMMHMH 3a KYpPC OCHOBHO#I mkoJbl. IloaroroBka k
rocyrapcrBeHHoi uroropoi arrecranuun (I'MA)

ITepuonnueckuit 3akoH u [lepuognueckas cucreMa xumudeckux anemeHToB . M.Menneneesa.
Ou3nyecKkuil CMBICT TMOPSAKOBOTO HOMEpa JJIEMEHTa, HOMEPOB TMepuoja U TPYMIbL.
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB AJIEMEHTOB M MX COCIMHEHHH B MEpHOJax U Tpymmnax B
CBETE MPEACTABICHHUI O CTPOEHUH aTOMOB AJIEMEHTOB. 3HaueHue [leproauueckoro 3aKoHa.
Buabsl xumuueckux CBs3€d M THUIIBI KPUCTAJUIMYECKUX pEHIeTOK. B3auMOCBA3b CTpoeHus u
CBOMCTB BEIIIECTB.

Knaccupukanuss XUMHUYECKUX PpEAKIUA IO pa3IUYHBIM MpH3HAKaM (YHCIO M COCTaB
pearupyronmx U o0pa3yIomnXcsl BEMIECTB; HAIMYUE TPaHUIBl pa3zaena (a3; ternnoBoit 3¢ dekr;
U3MEHEHUE CTENEHEW OKMCIEHUS aTOMOB; WCIOJIb30BAHME KaTajlu3aTopa; HallpaBJIEHUE
nporekanus). CKOpOCTh XMMHUYECKUX peakluuil U QakTopsl, Biustonre Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEaKUUi U CIOCOOBI CMEIEHHSI XUMHYECKOTO PABHOBECHSI.

[IpocTeie u crokHbIE BemiecTBa. MeTayulbl M HeMeTaulbl. ['eHeTHueckue psapl MeTasia,
HEMeTaula M TnepexogHoro Meramia. OKCUIbl W THUAPOKCHABI (OCHOBAHMS, KHCIIOTHI,
aMmdoTepHbIe TUAPOKCHIBI), COIH. MX cocTas, kaccudukanus v o0IIre XUMUIECKHE CBOMCTBA B
CBETE TEOPUHU AIEKTPOIUTUIECKON TUCCOLUALINY.

HNTorosasi kKoHTpoJIbHAsA padoTa 3a Kypc XuMum 9 kiacca

3. TemaTuyeckoe miaHuposanue 8-9 kiace
TemaTnyeckoe TuranupoBanue(8 kiacc)

Ne ypokos HazBanue pa3gena, rnaB | KoandecTBo yacos
Bcero N3 Hux (hopmbl KOHTPOIIS)
KOHTPOJBHBIX | MPAKTHUECKUX
pabot pabot
1 BBenenue 5 - 1
2 ATOMBI XUMHYECKUX 10 1 -
JJIEMEHTOB
3 [IpocTsie BemecTBa 8 1 -
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4 CoennHeHnsa XUMIYECKUX 10 -
AJIEMEHTOB
5 N3meHnenus, 13 1
NPOUCXOASUINE C
BEL[ECTBAMU
6 PactBopenue. PacTBopsl. 22 1
CBolicTBa pacTBOPOB
AJIEKTPOJUTOB
WUTOTO 68 4
Tematnyeckoe ruranupoBanue(9 kimacc)
Ne ypokos HasBanue paznena, rinas KonnuecTBo yacos
Bcero W3 Hux (pOpMBI KOHTPOIIS)
KOHTPOJIbHBIX MPAKTUYECKUX
pabot pabot
1 Beenenue. OO0mas 9 1 -
XapaKTEePUCTUKA
XUMHUYECKUX JJIEMEHTOB U
XUMHYECKUX PEaKIUi
[Tepuonuueckuii 3aKOH 1
IIepuonnueckas cucrema
XUMHUYECKUX d7ieMeHTOB /1.
N. Menneneena
2 Merabl 19 1 3
3 Hewmeramib 23 1 2
4 OprannyecKkue BelecTa 11 - -
5 O060061eHre 3HaHu# 0 6 1 -
XHMMHH 332 KypC OCHOBHOM
IITKOJTBI.
6 Uroro 68 4 5
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KanengapHo — reMaTnyeckoe IJIaHUPOBaHue 8 Kiace

Ne Ne [ara
ypoka ypoka MpoBeIe Tema ypoka [Ipumeuanue
(Teme) HUSA
ypoKa
Beenenune(5u4)
1 1 ITpenmer xumuu. BemecTna.
2 2 [IpeBpamieHus BemecTs. Poinb XUMHUM B )KU3HU
YeJoBeKa.
3 3 [TpakTuyeckas pabora Nel. «IIpaBuna
TeXHUKH 0€30MMacCHOCTH TIPH paboTe B
XxUMHU4YeckoM kabunete. [Ipuemsl oOparenus ¢
11a00paTOPHBIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMU PUOOPAMU.
4 4 [Tepuonnueckas Tabnuiia XuM. J1eMeHTOB /1.
W. MenpneneeBa. 3HaKu XUMHUYECKUX
HJIIEMEHTOB.
5 5 XumMudeckue GOpMyIIbL.
OTHOcUTeNbHBIE aTOMHAS U
MOJIEKYJISIpPHAsI MACCHhl.
Tema 1 AtoMbl xumuueckux 35eMeHToB (104)
6 1 OCHOBHBIE CBEJICHHSI O CTPOCHUU aTOMOB.
7 2 M3MeHeHre B cOCTaBe sIep aTOMOB
XUMHYECKHX 3JIEMEHTOB
8 3 CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
HIIEMEHTOB
9 4 [lepuonnueckas Tabnauia XuM. 3eMeHToB /1.
1. MenpeneeBa u CTpOCHHE aTOMOB.
10 5 MoHHas XxuMHu4yecKas CBSI3b.
11 6 KoBasneHTHast HenoJIIpHash XUMHUYeCKast
CBSI3b.
12 7 KoBasieHTHasI osIsipHasi XMMUYECKasl CBSA3b.
13 8 Mertamnueckas CBA3b.
14 9 O06o0uieHre 1 cucTeMaTu3alys 3HaHu| 00
QIIEMEHTAaX: MeTajulax ¥ HeMeTalaX, O BUax
XMM. CBSI3H.
15 10 Kontponbhas pabota Nel.mo teme: « ATOMBI
XUMHYECKHUX DJIEMEHTOB)
Tema 2 IIpocTeie BemecTBa (849)
16 1 [Ipoctbie BemecTBa-MeTasuibl. Oomme
¢du3nyeckre cBOMCTBa METAJIOB.
AJ10Tponus.
17 2 [Ipocteie BeniecTBa-HeMeTabl. O0mue
(bu3nueckre cBOCTBa HEMETAIIOB.
AJ10Tponus.
18 3 KonnuecTBo BemecTna.
19 4 MogsipHasi Macca BEIECTBA.
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20 5 MossipHBIN 00bEM BEIIECTBA.
21 6 Pemenue pacueTHbIX 3a1a4
22 7 O06001IeHrEe U cUCTEMAaTU3aLMs 3HAHUI 110
teme: «[IpocTbie BeecTBay.
23 8 Kontponbras padota Ne 2 o teme: «IIpocteie
BCII[SCTBAY
Tema 3 CoenuaeHust XUMHIECKUX 351eMeHTOB( 10 1)
24 1 Crenensb okucienus. bBunapHbie coeAMHEHUS
METAJIJI0B U HEMETAJIOB
25 2 Baxneiimme kiraccbl OMHAPHBIX COCTUHEHUM-
OKCH/IbI, JIETyYHE€ BOJOPOJAHBIE COCAMHEHUS
26 3 OcHoBaHUS.
27 4 KucaoTsl.
28 5 Conu Kak MpOU3BOJIHBIE KHCJIOT U OCHOBaHUM.
29 6 AMOp(HBIE Y KPUCTAJUTMYECKHE BEIIECTBA.
Buipl KprCTaUTMUECKUX PEIIETOK.
30 7 UuncThic BElecTBa U CMECH.
31 8 MaccoBast 1 00beMHast J0JIsI KOMIIOHEHTOB
cMecu. PacueTsl, cBI3aHHEIC C IOHATHEM
«IOJISY.
32 9 [IpaxTrueckas padota Ne 2 [TpurorosieHue
pacTBOpa caxapa | OIpEeICHHEe MacCOBOM
JTOJIA caxapa B PacTBOPEY.
33 10 O0o0011eHrEe U CHCTEMATHU3aLUs 3HAHUH 110
Teme: «CoeTMHEHUI XUMUYECKHUX DJIEMEHTOB)
Tema 4 N3menenus npoucxojsume ¢ BeniecrBaMu(13 u)
34 1 duznyeckue SIBICHUS.
35 2 XHMMHUYECKUE PEAKIINH.
36-37 34 3aKOH COXpaHEHHS MaCChl BEIIECTB.
XUMHUYECKUE YPABHEHUS.
38 5 Tunel xuMuueckux peakunit. Peakiuu
pa3IOKEHUS
39 6 Peakmium coenuHeHust
40 7 Peaknuu 3amenieHus
41 8 Peakiuu oOMeHa.
42 9 [Ipaktuueckass pabora Ne 4. TlpuzHaku
XAMHUYECKHX PEAKIUN.
43-44 10-11 PacdeTsl M0 XUMHUYECKUM YPaBHEHUSIM.
45 12 O06o001IeHre U CHCTEMATHU3aLUs 3HAHUH 110
TeMe: « MI3aMeHeHus1, TporCXoIsIue ¢
BCIISCTBAMUY.
46 13 KontpomnbHast padota Ne 3 1o Teme: «
M3meHenus, MpOUCXOSIINE C BEIIECTBAMI.
Tema 5 PactBopenue . PactBopbl. CBolicTBa pacTBOpoB (224)
47 1 PactBopenue kak (U3UKO-XUMUIECKUN
rpouecc. PactBopumocts. TUIbI pacTBOPOB.
48 2 DJIEKTPOJIMTUYECKAS] TUCCOIUALIHS.
49 3 OcHoBHbIe TIostokeHuss TO/I.
50 4 HMoHHbIe ypaBHEHUS PEaKIIUM.
51-52 5-6 Kucnote! B cBete TO/, nx xmaccudukamus u

CBOMCTBA
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53-54 7-8 OcnoBanus B ceete TOJI, nx knaccudukanus
1 CBOMCTBA

55-56 9-10 OKcuapl

57-58 11-12 Comnu B cBere TOJ/I, cBOliCcTBa

59 13 [IpakTrueckas padota Ne 4 loHHBIE peaKIIiu.

60 14 O06001enne, cucTeMaTU3amus U KOPPeKIus
3HAHUU, YMEHHUU U HaBBIKOB yYalUXCs 110
Teme «TO».

61 15 Knaccuukanus XuMHUYeCKUX PEaKIIHid.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIHH.

62 16 CBolicTBa M3YYEHHBIX KJIACCOB BEIIECTB B
ceere OBP.

63 17 Ynpaxunenus B cocraBieHun OBP.

64 18 [TpakTuyeckas pabora Ne5
Pemennie skcriepuMEHTANBHBIX 33124 [0 TEMe
«"enernyeckast CBsI3b MEX/1y OCHOBHBIMU
KJlacCaMH HEOPraHMYECKUX COeTMHEHUI.

65 19 O0o0011IeHre U CHCTeMaTU3alus 3HAaHUN 10
TeMe.

66 20 Pemenne pacueTHbIX 3a1a4

67 21 [IpomexxyTouHas arrecranusi. KoHTposibHas
pabota

68 22 [ToBTOpEHME
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KanennapHo- TemaTHuecKoe MIaHupoBaHue 9 kiacc

Ne Ne [ara Tema [Ipumevanue
ypoKa | ypoka | mpoBe ypoka
no JeHUs
TeMe) | ypoka
Beenenue. OOmias XxapakTepUCTUKa XUMUYECKHX 3JIEMEHTOB U XMMHUYECKHUX PEaKIIHii

[leproanueckuii 3akoH u Ileprognueckas cuctema xuMmuueckux 3iemeHToB Jl. M. Menneneesa(94)

1 XapakTeprucTHKa XUMUYECKOTO 3JIEMEHTa Ha OCHOBAHUU
€ro INoJIoKeHus B nepuoandeckoit cucreme /1. M.
Meuneneesna.
2 ['eHeTnyeckue psiibl METAIOB U HEMETAJUIOB
3 [TepexoaHbIe 3JI€MEHTHI
4 [leproanueckuii 3aKOH U CUCTEMA XUMHYECKHUX
hnemenToB 1. 1. Menaeneena
5 KontponsHas pabora
[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca XUMUH &
kiacca. Beegenue B kypc xumuu 9 kiacc
6 CKOpOCTh XUMHUYECKUX PEAKIUH.
7 @akTopbl, BIUAKONIME HAa CKOPOCTh XHUMHYECKOH
peakuuu
8 O6patrmble HEOOPATHUMBIE PEAKITUH
9 XUMHUYECKOE PABHOBECHE U CITOCOOBI €r0 CMEIIeHUS

Tema Metamnbi(194)

10 1 [Tonoxxenue metaiuioB B [lepuoguueckoit cucreme /.
N . MenaeneeBa 0COOEHHOCTH CTPOCHHS MX aTOMOB.
Dur3nyecKue CBOMCTBA METAJIOB.

11 2 CnnaBsl

12 3 XHMMHYECKUE CBOMCTBA METAJJIOB

13 4 Mertasmisl B mpupoje. Oo1ue crnocoObl X MOTyYeHHUs.

14 5 OOmiee MOHATHE O KOPPO3HHU METAJJIOB

15 6 OO6mras XxapakTeprucTUKa 3J1eMeHTOB [ A Tpynms
[1leno4yHbIe METaIb.

16 7 CoenuHeHns EJI0YHBIX METAJIOB.

17 8 OOm1ast xapakTepucTHKa 31eMeHTOB 1A rpynmbl.

18 9 Coenunenus
MeTaiuioB [IA rpynmbl.

19 10 AJIOMHHUH, €T0 (PU3NYECKHe U XUMHUUECKHE CBOHCTBA

20 11 CoenuHeHus amOMUHMS.

21 12 Keneso, ero pusndeckue 1 XUMUIECKHIE CBOKCTBA.

22 |13 Coeymnenns Fe™', Fe''

23 14 [IpaxTrueckas padota Nel
Ocy1ecTBiieHHE LIETOYKA XUMUYECKHUX MTPEBPAIICHHI
METaJIJIOB

24 15 Penienue 3aga4 Ha onpeiesIeHne BbIX0/1a MPOAYKTa
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25 16 [IpakTrueckas pabota Ne2 [TomydeHnue u cBOMCTBa
COEMHEHHUI METaJIJIOB

26 17 [IpakTtrueckas padota Ne 3 Perenue
PKCIIEPUMEHTAJIBHBIX 3aa4 Ha pacllO3HAaBaHUE U
MOJIy4eHUE COSJMHEHHI MEeTalJIoB

27 18 O6o0mieHne cucreMaTu3anus U KOPpeKIrs 3HaHHH,
YMEHHI1, HABBIKOB y4-Csl 110 TeMe «XHMHsI METaJUIOBY.

28 19 KonTtpomnbHas padora 2 o Teme «MeTayuib

Tema Hemerassr (234)

29 1 OO0mast xapakTepuCcTHKa HEMETaJIOB.

30 2 Bonopon.

31 3 OO6m1ast XapaKTepUCTHKA raJOTeHOB.

32 4 Coenunenue rajioreHoB. buonornueckoe 3HaueHHE U
[IPUMEHEHHE TAJIOT€HOB M UX COCIMHEHHH.

33 5 Kucnopog.

34 6 Cepa, e€ (usnueckre 1 XUMHUYECKHE CBOWMCTBA.

35 7 Oxcuppl cepbl. CepHas kucnota. Cony cepHON KUCIIOTHI

36 8 [IpakTuyeckass padora Ned
Pemenne skcriepuMEHTAIBHBIX 33Ja4 110 TEME
«[Toarpynma Kuciopoaa.

37 9 A30T U €ro CBOWCTBA.

38 10 AMMHaK

39 11 . Conmn aMMOHU4.

40 12 A30THas kucaoTta u e€ cosi. OKCcHupl a30Ta.

41 13 dochop u ero coeTMHECHUSI.

42 14 Coenunenus docdopa

43 15 Yraepon, ero ¢pu3ndeckre 1 XUMHUECKHE CBOICTRA.

44 16 Oxkcupp! yraepona. Pu3nyueckue U XUM. CBOMCTBA B
cpaBHEHUU. TOIIMBO.

45 17 YTroJibHAsI KUCHOTA U €€ COJIN.

46 18 Conu yroJibHOM KUCJIOTBI

47 19 Kpemuuii u ero coeiuHeHus!.

48 20 CunukaTtHasi IpOMBIIUIEHHOCTh

49 21 [TpakTuyeckas paborta NeS. Ilonydenue, coOupanue u
pacro3HaBaHHe ra3os.

50 22 O6o0m1eHne, cucTeMaTu3alus 1 KOPPEKIUs 3HAaHUH,
YMEHHUI U HaBBIKOB YYaIIUXCSA 10 TEME: «XUMUS
HEMETAJIJIOBY.

51 23 Kontponbras padota Ne3 mo reme « Hemeramibhy

Tema 5 Oprannyeckux coenunenue(l14)

51 [IpeameT opranudeckoit xumur. MHOT0OOOpas3ue

OpPraHUYECKUX COEANHEHNE.
52-53 [IpenenbHbIe YIIIEBOAOPOIBI
54 HenpenenbHble yriaeBogopoabl: STUIICH.
55-56 Kucnoponcoaepxkaniue coeIMHEHHUS.

57 [lonsiTne 00 aMHMHOKHCIIOTax M OelKax.

58 YTI1eBOIbI.

59 [Tonumepsl

60 O060011eHre 3HaHUH IO KypCy OpraHUYecKOr XUMHUH.

Tema 6. O0001IeHNE 3HAHUT TT0 XUMHH 32 KYpC OCHOBHOM IIKOJIBI(61)
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61-62

[leproanuueckuii 3aKOH U CUCTEMA XUMHYECKUX
hnemenToB J[. . MenaeneeBa(noBTopeHue)

63- 64 CtpoeHue BelecTB
65 [TpomexyTounas arrecranus. KontponbHas paboTa
66 Knaccudukanms Benects
67 XMMHUYECKUE PEAKIINU
68 Htorosoe moBTOpEeHUE MO KypCcy XUMHH 9 Kiacca
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