ITpunoxenune Ne 17
K aJjanTUPOBAaHHON OCHOBHOM 00pa3oBaTe/ibHOM Tporpamme

OCHOBHOTO 00111ero obpa3oBanus /s gAeteit THP BapuanT 5.1

yTBepxkzeHa rnprka3zom Ne 08 ot 22.08.2019

MyHuLMnabHOe 00pa3oBaTe/IbHOe YUPeXAeHHe
«OpegexckKas cpegHss o0meo0pa3oBaTe/IbHAsA IIKO/Ia»

JIy)>KCKOro MyHHULMNA/ILHOTO paiioHa JIeHMHrpacKoii ob1acTu

PaccmoTtpena U pekoMeHJ0BaHa

K YTBEP)KJEHUIO Ha 3ace/JaHuun
reflaroruyeckoro copeTa

MOY «Opepexckas COLL»,

TIPOTOKOJI 3aCe/laHus

MO yuurTesneli eCTeCTBEHHO-HAayUYHOT'O LIMK/IA
Ne 14 ot «22» aBrycra 2019 .

Pabouasi nporpamMma

o XMMHH /i 8-9 K1accoB
ans odyuaromfuxcsa ¢ OB3 (THP Bapuanr 5.1)

CocraBreHa Ha ocHoBe: ®DyHJAMeHTalbHOTO spa CoJep)KaHWs o0ujero o0Opa3oBaHMs,
TpeboBaHuii K pe3ybTaTaM OCHOBHOTO 00I1Iero o0pa3oBaHusi 00yYaroIUXCsl C OrpaHUYeHHBIMU
BO3MOKHOCTSIMU ~ 3710poBbsi  (THP Bapuantr 5.1), mnpepcraBieHHbIX B @PeepasbHOM
TocynapctBenHom  Cranzapte OOmjero O6pa3oBanuss BToporo TmokoseHusi  (IIpuka3s
Muno6pHayku ot 17.12.2010r. Nel897); mpumepHBIX IMporpaMm Mo yueOHBIM TpegMeTam
«Xumus 8-9 knaccel» (craHgaptel BToporo mnokosieHusi) M., Ilpocsewenuve, 2011; aBTOpCcKOM
yuebHo riporpammbl O.C.I'abpuensiHa «IIporpamMmMa oCcHOBHOTO 001iero oopa3oBaHust. XUMHUs.
8-9 knaccei». M.: Ipoda,2012; (PI'OC).

[MNanHast pabouasi rporpaMma OpHEHTHpPOBaHa Ha HCIIO/b30BaHHe Y4YeOHMKOB I0 XUMHU H
yueOHO-MeToaMueckux mocobuii YMK, co3/jaHHBIX KOJUIEKTMBOM aBTOPOB TI0/i PYKOBOZCTBOM
O.C.I'abpuensHa.

r. JIyra
2019



Ilnanupyemble pe3y/IbTaThbl: TpHOOpeTeHHe OOyYarOIIMMKCS OMbITa  Pa3HOOOpa3HOM
JlesiITeIbHOCTH, TI03HAHUSI U B COOTBETCTBUM €  DejlepajibHbIM  OCY/IapCTBEHHBIM
oOpa3oBare/ibHBIM CTaHZAPTOM OCHOBHOTO 0011iero 00pa30oBaHus yJalyecs [JO/DKHBI OBJIQJIETh
TaKUMU T03HaBaTeTbHbIMU YueOHbIMU ZIeWCTBUSIMU, KaK yMeHHe (opMynupoBaTh Npobiemy u
TUNOTe3y, CTaBUTb LM W 3aJaud, CTPOWTh IUIaHbl [JOCTM)KEHMsS] LieJlell W pelleHust
MOCTaB/IeHHBIX 3aJa4, MPOBOAUTb SKCIEPHMEHT M Ha €ro OCHOBe [e/aTbh BbIBOAbI M
YMO3aK/IH0UeHus], Mpe/iCTaB/IsATh UX U OTCTauBaTh CBOIO TOUKY 3peHHsi. Kpome Toro, yuaryecs
JIOJDKHBI OBJIaZleTb TpHUeMaMH, CBsI3aHHBIMH C OTpe/ie/ieHHeM TIOHSTHN: OrpaHUuYMBaTh UX,
OTKMChIBaTh, XapaKTepr30BaTh U cpaBHUBaTh. Cjie/joBaTeNbHO, NPU 3yUeHUH XUMUK B OCHOBHOU
IIKOJIe yualliiecsi AOJDKHbI OBJa/leTh Y4eOHBbIMU [1eHCTBUSMH, TO3BOJISIOLUMU WM JIOCTUYb
JIMYHOCTHBIX, TIPeJJMETHBIX M MeTarpeJMeTHhIX 00pa30oBaTe/bHbIX pe3yabTaToB.OCco0eHHOCTH
cofiep>kaHusi 00yueHHsI XUMHUU B OCHOBHOM 111K0JIe 00YC/IOB/IeHbI Crieliu(UKOM XUMUM KaK HayKU
Y TI0CTaB/IeHHBIMU 3afauamMyd. OCHOBHBIMH TIpoO/IeMaMy XUMUU SIBJISIFOTCSL U3yUeHWe COCTaBa U
CTPOEHUs BellleCTB, 3aBUCMOCTH MX CBOMCTB OT CTPOEHUS], TI0JlyueHue BellecTB C 3a/laHHbIMU
CBOMCTBaMH, UCC/e[J0OBaHNE 3aKOHOMEPHOCTeM XUMHUYECKUX peaklui U MyTed yIpaB/ieHus UMHU
B L{e/IX T0JIyueHusl BelllecTB, MaTepyasoB, SHEPTUU.
[Tpennaraemoe moco6ue 10 XMUMHY PaCKpbIBAaeT BKJIaZ yueOHOTo mpeiMeTa B JOCTIDKeHUe Tieiel
OCHOBHOT0 00111ero o6pa3oBaHus 1 onpejiesisieT BaXKHeHIINe coJiep>KaTe/IbHble JTMHUY TIpejiMeTa:
*  «BeIeCTBO» — 3HAHWE O COCTaBe M CTPOEHUH BeIeCTB, X CBONCTBAX U OMOIOrHYecKOM

3HAUEHUH;

* «XMMHUYeCKas peakllis» — 3HaHUWe O TIpeBpallleHUsiX OJHUX BeIlecTB B [Ipyrue,
yCJIOBUSIX TIPOTEKAHUsI TaKWUX MpeBpallleHri U criocobax yripaB/ieHus: peakiusiMH;

* «IIpUMEHEeHUe BeIeCTB» — 3HaHHEe W OIBIT 0e30MacHOTO OOpallleHusl C BeleCTBaMHU,

MaTepHaJiaMU U TIpoLieccaMu, HeoOX0JUMbIMU B OBITY U Ha TIPOM3BO/ICTBE;

*  «sI3bIK XMMHW» — OTEPUPOBAHUE CUCTEMOW Ba)KHEWIIUX XUMHUUYECKUX TOHSITUM, 3HAaHUE
XUMHUUECKOM HOMEHKJIaTyphl, T.e. UX Ha3BaHUs (B TOM UMC/Ie U TPUBHAJIbHBIE), BjlaZleHHe
XUMUUECKOW CUMBOJIMKOW (XUMHUUYeCKUMHU (oOpMyrlaMU W ypaBHEHUSIMU), a TaKxKe
TipaBU/Ia repeBo/ia MHPOPMaL[MK C eCTeCTBEHHOTO si3bIKa Ha SI3bIK XMMUW U 00paTH

3HauuTe/lbHOe MeCTO B COJlep)KaHUM Kypca OTBOJUTCS XUMHWUYECKOMY 3KcrnepumeHTy. OH
no3BosisieT ChOpMHUpOBaTH y Y4YalUXCsl CrieljharbHble TIpeJMeTHble yMeHHsi paboTaTh C
XUMUYECKMMU BelleCTBaM{, BBIIOJIHATL TPOCTble XUMHWYECKHe OINbIThl, HayuWTb WX
6e30macHOMY W 3KOJIOTUYEeCKM TpaMOTHOMY oOOpalljeHHI0 C BelljecTBaMd B ObITY U Ha
Npou3BOACTBe.B  mporpaMMe IpefycMOTpeHO pe3epBHOe BpeMs, TaK KakK peajbHas
TIPO/IOJDKUTENIBHOCTb YUeOHOTro rofia BCerjia OKas3bIBaeTCsi MeHbllle HOPMAaTHBHOW. B cBsi3u ¢
repexo/loM OCHOBHOM IIKOJIbI Ha Takyto ¢opMy WUTOroBoi arrectauud, kKak ['MA, B Kypce
NpelyCMOTPEHO BpeMsi Ha MO/IFOTOBKY K Hel.
YuebHOe coziepKaHue Kypca XMMHUH BK/TFOUAeT:
Xumwus. 8 knacc. 684, 2u B HeJjesTto
Xumus. 9 knacc. 66 4, 24 B Hefjert;
JINMUHOCTHBIMHU Ppe3y/ibTaTaMM W3yueHusl TpeaMeTa «XuMusi» B 8 Kjacce SB/SIOTCA
C/lefyrolye YMeHHUs:
® 0CO3HaBaTb €JWHCTBO M LeJIOCTHOCTb OKPY’Kalolllero MHpPa, BO3MOXHOCTH €ro
TI03HAaBaeMOCTH 1 00BSICHIMOCTH Ha OCHOBE JIOCTYDKEHHI HayKy;
® [IOCTeNeHHO BBLICTPaMBaTh COOCTBEHHOEe 1IeJIOCTHOE MHPOBO33peHHe:  0CO3HaBaTh
NMOTpeOHOCTh W TOTOBHOCTh K CaM000pa3oBaHMIO, B TOM YHC/le W B paMKax
CaMOCTOSITe/TbHOU J1esITe/IbHOCTH BHE IIKOJIbI;
® OLIeHMBaTh >KU3HEHHbIe CHUTyal[uM C TOUYKM 3peHHs Oe3oracHOro obpas3a >KU3HU U
COXPaHEeHUs1 3[J0POBbS;
® OLeHMBaThb 3KOJIOTUYECKUU PHUCK B3aUMOOTHOLIEHUH YesloBeKa Y IIPUPO/bI.
® (QopmMHpOBaTh 3KO0JIOTUYECKOE MBIILJIEHHE: YMeHHe OLIeHHMBaThb CBOIO JeSITe/IbHOCTb U
TIOCTYTIKY IPYTUX JIFOZleld C TOUKU 3peHUs] COXpaHeHUs] OKpY’Karollel Cpefibl - rapaHTa
YKU3HU 1 bJ1aronosyuusi ao/eit Ha 3emre.



MeranpeaMeTHbBIMH pe3y/bTaTaMUd U3yueHUs] Kypca «Xumusi» sBseTcs (pOpMUpOBaHUe
yYHUBepCanbHbIX yueOHbIX AeiicTBuid (YY /).
Peaynamughble YY/I:

CaMOoCTOsITe/IbHO 0OHapy>KuBaTh U (HOPMY/IMPOBATh yueOHYIO MpobsieMy, OrpejeNisiTh
11eJTb yueOHOM e TeTbHOCTH;

BBI/IBUTaTh BePCUM pellieHHs Mpo0sieMbl, 0CO3HaBaTh KOHEUHBIN pe3ysbTaT, BbIOUPATh
13 TIpe/|/I0’KeHHBIX ¥ MCKAaTh CAMOCTOSITE/TIHHO CPEeZCTBA JOCTKEHUS LIey;

COCTaBJISATh (MHAUBUYATbHO WK B IPYTINe) IJIaH pellieHus 1pob/ieMbl;

paboTasgs TO TMIaHy, CBepATb CBOM [IEHCTBUSI C LeNbI0 W, TPU HeoOXOAWMOCTH,
WCTIPaBJISAThH OLIMOKHA CaMOCTOSITE/ILHO;

B iYajiore C yYuTeJeM COBEepIIeHCTBOBATh CAMOCTOSITE/IbHO BhIPAOOTAHHBIE KPUTEPHU
OLIeHKH.

IosHnasamenbHble YY/I:

aHa/IM3UpPOBaTh, CPAaBHMBAaTh, Ki1acCUPULMPOBaTh M 0000maTh ¢akThl W SIBIEHUSI.
BBISIB/IATE MPUUMHBI U C/I€/ICTBUSI POCTHIX SIBJIEHUM.

OCYILL[eCTBJISITh CpaBHEHUe, K1acCU(PUKAIUI0, CaMOCTOSITeIbHO BbIOMpasi OCHOBaHUS U
KPUTEPUH [J1s1 YKa3aHHBIX JIOTUYeCKUX OIeparjuii;

CTPOUTb JIOTUYECKOe pacCy)X/eHre, BK/OUalollee yCTaHOBJEHWE T[PUUMHHO-
C/Ie/ICTBEHHBIX CBSI3€M.

co3/laBaTb CXeMaTHMYeCKHe MOJeNd C BblJje/leHWeM CYLIeCTBeHHbIX XapaKTepHCTHK
oObekTa.

COCTaBJ/ISITh TE3UCHI, pa3/IMYHble BU/bI TUIAHOB (MPOCTHIX, CI0XKHBIX U T.I1.).
nipeoOpa3oBbIBaTh MH(GOPMALIMIO K3 OJHOTO BHZA B PYroi (Tabiuiy B TEKCT U TIp.).
yMeThb OfpefiensTb BO3MOXXHble MCTOUHMKU HEOOXOJWMBIX CBeJIeHHUH, TPOU3BOAUTH
MOWCK MH(OPMalMy, aHaIU3UpOoBaTh U OLleHUBaTh €€ JO0CTOBEPHOCTb.

KommyHukamugHnbie YYJI:

CamocTosITeTbHO OpPraHW30BLIBaTh yueOHOEe B3aUMO/IeMCTBHE B TPyIIe (OmpezessTh o0Iue
1[eJId, pacripe/ieNiaiTb POJY, 10TOBapUBaThCs APYT C JPYTOM U T.[.).
IInanupyembie pe3y/ibTaThl 0CBOEHHS YUeOHOT0 MpeAMeTa
HesiTelbHOCTL  00pa30BaTe/ILHOTO yupekZieHUst 001ero obpa3oBaHuss B 00yuyeHHU XUMHH
JIO/DKHA OBbITb HampaB/ieHa Ha /IOCTWKeHWe OOyuarolUMUCS — CJIeIYIOIIAX JTMYHOCTHBIX
pe3y/IbTaToB:

1.

B 1IEHHOCTHO-OPUEHTAIIMOHHOM cdepe - YyBCTBO FOPAOCTU 3a POCCUHCKYH) XUMUYECKYHO
HayKy, TyMaHW3M, OTHOIlIeHWe K TpYAYy, Lie/eyCTpeM/IeHHOCTb, CaMOKOHTPO/Ib U
CaMOOLIEHKa;
B TPYZOBOM c(epe - FTOTOBHOCTh K OCO3HAaHHOMY BBIOODY ZasnbHeliIeli 06pa3oBaTebHOM
TPaeKTOPHH;

3) B no3HaBaTenbHOM (KOTHUTMBHOM, UHTE//IEKTyalbHOM) Ccepe —MOTHBALIMSI YUEeHHUsl, YMEHUE
yTpaBJ/IsiTh CBOEH NT03HABATe/IbHOU [1eITe/IbHOCTBIO.

MeTtanpeaMeTHbBIMH pe3y/JIbTaTaMM OCBOEHUS BbIITYCKHMKAMH OCHOBHOM LLIKOJIbI NPOrPaMMbI
10 XMMUH SIBJISFOTCS:

1.

B/a/leHNe  YHUBepCalbHbIMUA eCTeCTBeHHO-HayUHbIMH  Crocobamu  JiesTelbHOCTH:
HaOmofeHre, W3MepeHHWe, JKCIIEPUMEHT, YydyeOHOe MCC/ie/loBaHKe; TPUMeHeH e
OCHOBHBIX METO/IOB MO3HAHUS (CUCTeMHO-UH(OPMALIMOHHBIA aHaIu3, MOJle/TMPOBaHUE)
JJ1s1 U3yueHUsl pa3/MuYHbIX CTOPOH OKpY)Katolllel /1efiCTBUTeIbHOCTH;

WCTIO/b30BaHNe YHUBEPCAJbHBIX CMOCO00B JIeSITeTbHOCTU TI0 pelleHrto mpobseM U
OCHOBHBIX VHTe//IeKTYa/IbHbIX orepaLuii: WCT0/Ib30BaHue OCHOBHBIX
VHTeJIJIEKTYa/IbHbIX ornepaLuii: (-opMy/a1MpoBaHUe TUMIOTe3, aHa/IU3 U CUHTe3, CDaBHEHUeE,
0000111eHre, cHCTeMaTH3alusi, BbISBJIEHHWEe TPUYMHHO-CIe[CTBEHHBIX CBs3ed, IOWCK
aHaJIoroB;

yMeHMe TeHeprpoBaTh Uer U OTIpeiesIsiTh Cpe/iCTBa, He0OXOAUMBbIe [J1sl MIX pear3aLiim;



4. yMmeHWe OmpeZiesiaTh L€ W 3afaud JesTeJbHOCTH, BbIOMpaTh Cpe/CTBAa peanv3aliu
L|e/I1 ¥ TIPUMEHSTh UX Ha MPAKTUKE;

5. UCMo/b30BaHUe Pa3/UYHbIX UCTOUHMKOB JI/1S1 [T0/TyUeHUs] XUMUUeCKoW MH(pOpMaLvu.
IIpepMeTHBIMH pe3y/ibTaTaMM OCBOEHHSl BBIMYCKHWKAMU OCHOBHOM LIKOJIbI MPOrpPaMMbl I10
XUMUH SIBISFOTCS:

1. B no3HaBare/ibHOU cdepe:

- [iaBaTb Ofpe/ie/ieHHs] U3yueHHbIX MOHSATHI: BeLeCTBO (XMMMUECKMI 3/1eMeHT, aTOM, HOH,
MOJIeKy/a, KpUCTa/UIMUecKasl pelleTKa, BeleCTBO, IPOCTbIe U CJIOKHBIE BellleCTBa, XMMHUUecKast
¢dopmyna, OTHOCHTe/IbHAsl aTOMHAsi Macca, OTHOCUTe/bHasl MOJIeKy/IsIpHasi Macca, BaJeHTHOCTb,
OKCH/Ibl, KHWC/IOTbI, OCHOBAaHWS, COMHU, aM(pOTEepPHOCTb, WHAMKATOP, IE€PUOAUUECKUN 3aKOH,
nepuofiyeckasi CUCTeMa, TlepuoJnueckass TaO/iWIja, W30TOMBI, XUMHUYeCKash  CBSI3b,
3/IeKTPOOTPULIATENIbHOCTb,  CTeNeHb  OKWC/IEeHWs, 3JIEKTPOJMT); XUMHUUYecKass peakLys
(xumHueckoe ypaBHeHUe, reHeThuecKast CBSI3b, OKMHCJIeHHe, BOCCTaHOBJIEHME,
3/1IeKTPOJIMTHUECKAs JUCCOLMaLMsl, CKOPOCTb XUMUYECKOW peakLin);

- (hopMyIMpoBaTh Nepuoguveckuii 3aKoH [1.M1.MeH/jenieeBa U pacKpbIBaTh €ro CMbICT;

- OMMCHIBAThH [IEMOHCTPALIMOHHbIE ¥ CAMOCTOSTE/bHO MPOBe/leHHble SKCIIePUMEHTHI, UCII0Jb3YS
JIIS1 9TOrO eCTeCTBeHHbIN (PYCCKUM, POJHOW) SA3bIK U SI3bIK XUMUU;

- OMUCBbIBaTb U pasiuyaTh H3y4yeHHble KJIacChl HEOPraHWUeCKWX COeJUHEHWM, IpOCTble U
C/IO’KHBIe BellleCTBa, XMMHUYeCKHe peaklivy;

- KJ1TacCU(ULIMPOBATh W3yueHHbIe 00beKThI U SIBIeHUS;

- HabmoJaTe [eMOHCTpPHUpYeMble ¥ CaMOCTOSITeIbHO TIPOBO/IMMBIE OTBITBI, XUMHUYECKHe
peaklLivy, MpoTeKarolliye B IpUpo/ie U B OBITY;

- [enaTb BBIBOABl W yMO3aK/IIOUeHUs U3 HaOMOJeHWH, W3y4YeHHbIX XUMHUYeCKUX
3aKOHOMEPHOCTel, TPOrHO3MpOBaTh CBOMCTBA HEU3YUYEHHBIX BELeCTB [0 AaHajJOTMu CO
CBOWCTBaMU HM3yUeHHbIX;

- CTPYKTypUpOBaTb M3yueHHbIM MaTephal U XUMHUYECKyl HH(OpMaLUio, MOTyYeHHYIO U3
JPYTHX UCTOYHHKOB;

- MOJleIMpOBaTh CTPOEHME aTOMOB 3JIEMEHTOB [1epBOr0 - TPEThero IepUo/ioB, CTPOEHUe
MIPOCTEMNIINX MOJIEKYII.

2. B 11leHHOCTHO-OpHeHTaLMOHHOM cdepe:

- aHa/M3UpPOBaTh W OLEHUBAThb TIOCTEACTBUS [i/IS  OKPY’Karoljei cpepl OBITOBOW |
TIPOM3BO/ICTBEHHOM [IesiTe/TbHOCTU UeloBeKa, CBsi3aHHOM C repepaboTKOl BellecTs;

- pPa3bsCHATH Ha MpuMepax (MPUBOAWUThL NPUMeEPSI, OATBEPXKAl0ILKe) MaTepUaabHOe eIUHCTBO
Y B3aMMOCB$I3b KOMIIOHEHTOB >KMBOM M HEXKWBOM NIPUPO/IbI U UerioBeKa KakK Ba)KHYHO YacTb 3TOTO
e/IMHCTBA;

- CTPOUTB CBOe TIOBeJleHHe B COOTBETCTBUU C TIPUHLIUIIAMH Oepe)KHOT0 OTHOIIIeHHs K TIPHUPOJe.
3. B TpyzoBoii cepe:

- [IJIAHUPOBATh U NMPOBOJUTh XUMHUYECKUU IKCIIEPUMEHT;

- UCI10/1b30BaTh BelljeCTBa B COOTBETCTBUM C MX IpeJjHa3HaueHUeM U CBOMCTBaMH, OMHMCAHHBIMU
B MHCTPYKLUSIX 110 IPYUMEHEHMUIO.

4. B chepe 6e30macHOCTH >KU3HE eI TeTbHOCTH:

- OKasblBaThb MEpBYH) IOMOLIb TPU OTPaB/I€HUSX, 0XKOraxX U JpyrMX TpaBMaX, CBS3aHHBIX C
BellleCTBaMH 1 1abopaTOpHBIM 000pyJ0BaHHEM.

IIpuMepHbIe HanpaB/IeHUs NMPOEKTHOM AesiTe/IbHOCTH o0yuaromuxcs. 1. Pabora ¢
VCTOYHUKAMHU XUMAYeCKOW MH(OpMaLiy — MUCTOpHUYeCcKre 0030pbI CTAaHOBJ/IEHUS M PA3BUTHS
V3y4YeHHbIX MTOHATUM, TEOPHI, 3aKOHOB; )KU3Hb U /leATe/IbHOCTh BbIJAIOLUXCS YUeHbIX-XUMUKOB.
2.AHanuTrueckre 0630pbl MHGOPMALH TI0 PeILeHHI0 OTpeZe/ieHHbIX HayUHbIX,
TeXHOJIOTUUeCKUX, PaKTUUeCKUx rpobsem. 3. OB/a/ieHre 0CHOBaMU XMMHUYeCKOT0 aHasu3a. 4.
OBnazieHrie 0CHOBaMHU HEOPraHWYeCKOro CUHTe3a.

Copep)xaHue 0CHOBHOT'0 00111ero o06pa3oBaHus 1o XumMuu 8-9 Kaccel



Pa3zden 1. OcHogHble noHssMus XumMuu (ypogeHb AmMoMHO-MO/1eKy/1SipHbIX NPeocmae/eHuti)
[Mpeagmer xumuu. MeToAbl TMO3HaHWS B XUMHWHU: HabO/OJieHUe, SKCTIePUMEHT, H3MepeHHe.
VcToyHMKY XMMHYeCKOM MH(OpMalMy: XMMUAYecKas IuTepatypa, VIHTepHeT.

Uuctsle BewectBa U cmecu. Ounctka BeljecTB. [IpocThie U C/i0KHbIe BelllecTBa. Metaibl U
HeMeTa/l/Ibl. XWMWYeCKMM 3JIeMeHT, aToM, MOJjeKy/ja. 3HakM XUMUYeCKHMX 3/1eMeHTOB.
Xumunyeckass Qopmysa. BaneHTHocTh XuMuueckux 3neMeHTOB. CocTraBieHUe (popMyi
OVHApHBIX COeJWHEHWM M0 Ba/JIeEHTHOCTH aTOMOB XHMHWUECKHUX 3JIEMEHTOB M OIpeje/ieHre
BaJIeHTHOCTH aTOMOB XUMHUECKUX 3/IeMeHTOB 10 ¢popMy/iaM OMHAPHBIX COeMHeHHM.
OtHocuTennbHast aTtomMHasg Macca. OTHocWTesbHas MOJIeKy/sipHass Macca. MaccoBas [ons
XMMHUYECKOr0 3/IeMeHTa B CJIOXKHOM BelljecTBe. KommuecTBo BeiectBa. Mosb. MosisipHast macca
Y MOJISIPHBIN 00BeM.

dusnueckure sBIEHUS U XUMUUeCKue peakiuu. IIpu3Haku U yC10BUS TIPOTEKaHUSI XUMUYeCKUX
peakui. 3aKOH COXpaHEHWs] MacChl BeIleCTB IPU XUMUYECKMX peakLUsaX. XUMUYecKue
ypaBHeHUsl. Ko3(uiieHTbl B ypaBHEHUSIX XMMHUUECKHUX peakLMi KaK OTHOLLEHUSl KOJMYeCTB
BeIIleCTB, BCTYMAIOUIMX M 00pa3yIoIMXCs B pe3y/bTaTe XMMHUeCKOW peakiuu. [Tpocreiiive
pacueTsbl 110 ypaBHEHUSIM XMMUUECKUX PeakLUii.

OcHoOBHbIE KJ/IaCChl HEOpPraHW4eCKux coefuHeHWHd. HomeHKaTypa HeopraHWuYeCKHX BeILecTB.
Kucnopog. Bo3pyx. I'openne. Okcupbl. OKcubpl MeTa/uioB U HemeTa/ioB. Bogopon. Boga.
Ouncrtka Bogpl. Aspanus BoAbl. B3anmogencTBue Bobl C OKCHaMH MeTa/VIOB U HeMeTaJlJIoB.
Kucnotsl, knaccudukanms ¥ CBOMCTBA: B3aUMOJENCTBUE C MeTaljlaMHM, OKCH/IaM{ MeTasl/IoB.
OcHoBaHMs, Knaccu(UKalyss W CBOKMCTBa: B3aUMOJEHCTBUE C OKCHJAMU HEMeTasuloB,
kuciaotaMd. Am¢oTepHocTb. Kuc/oTHO-OCHOBHBIe WHAMKaTOpel. Comu. CpegHue  CoJu.
Bsaumogencreue coselt C MeTa/ulaMy, KUCJIOTaMy, LjenoyamMu. CBs3b MeXAy OCHOBHBIMU
KJ/lacCaMHW HeopraHM4eCKUX COeJUHEHUM.

[lepBoHauasnbHble Ipe/CTaB/AeHUs O eCTeCTBEHHBIX CeMeMCTBax (rpymnmnax) XUMHYeCKUX
3JIeMeHTOB: 11[eJIOUHbIe MeTaJlJIbl, Faj0reHbI.

Pazden 2. IlepuoduuecKuil 3aKOH U NepuUoOUYecKas cucmemd XUMUYECKUX 3/1eMeHINos
.U.MeHdeneeea. CmpoeHue gewjecmed.

[lepuoguuecknii  3akoH.  McTopusi ~ OTKpBITHMSL ~ NEpPUOJMYECKOrO 3aKOHa.  3HaveHHe
[1epUOAYEeCKOro 3aKOHa /Il pa3BUTHUS HayKU.

[Teprosyueckasi cvcTeMa Kak eCTeCTBEHHOHAay4Has KjlacCU(PUKALMs XUMHUECKUX 371eMeHTOB.
TabmiuHast ¢dopma TipefcTaBieHUsT KIacCUPUKALMM XUMUUeCKHUX 37eMeHTOB. CTpyKTypa
Tabnmip! «ITeprognueckasi cicTeMa XUMHAYeCKUx 3ieMeHTOB [I. Y. MeHzeneeBa». @usnueckuit
CMBIC/T TIOPSIIKOBOTrO (aTOMHOT0) HOMEpa, HOMepa Mepro/ia ¥ HoMepa TPYIIbI (J/151 3/1IEMEHTOB
A-rpymmn).

CrtpoeHue aToma: spO M 371eKTpoHHas o00omouka. CocTaB aTOMHBIX si[iep: TIPOTOHBI U
HeUTpOHbl. V30TOmbl. 3apsi[, aTOMHOrO $pa, MacCOBOe UYWC/I0 W OTHOCHTe/IbHas aTOMHas
Macca. JneKTpoHHasi 000/i0uKa aroma. OJIeKTPOHHbIE C/I0M aTOMOB 3/IeMEeHTOB MaslbIx
TIepUOJIOB.

XyMHUUecKasi CBS3b. DJIEKTPOOTPHULIATE/IbHOCTb aTOMOB. KoBasileHTHasi Herlo/isipHast ¥ IoJisipHast
cBs13b. VIOHHas cBs13b. BaneHTHOCTD, CTeneHb OKUC/IEHUS, 3apsi]|, MOHA.

Pa3den 3. MHO2000pa3ue XuMuyecKux peakyuti.

Knaccudukanuss XUMAYeCKMX peakLUid: peakLuM COe[MHEeHMs, Ppa3/io)KeHUs, 3aMelleHus],
obOmeHa, 3K30TepMUYeCcKue, 3HZI0TepMUYeCKHUe, OKVC/IUTE/IbHO-BOCCTaHOBUTEJIbHbIE,
HeoOpaTumble,00paTUMBbIe.

CKOpOCTb XUMUUECKHX peaklyii. @aKkTopbl, BAUSIOIIME HA CKOPOCTh XUMUYECKUX PeakLvil.
PactBOpel. DsieKTposuThueckas AUCCOLMaLvs. DJIGKTPOIUTBI U He3/1eKTPOIUThl. KaTUOHBI U
aHWOHBI. [luccoruanus coseid, KUCJI0T U OCHOBAaHUM B BOZHBIX pacTBopax. Peakiid MOHHOTO
oOMeHa B pacTBOpax 3JIeKTPOJIMTOB.

Pazoen 4. MHoz000pa3ue geujecme.

EcrecTBeHHbIE CeMelCTBAa XWMHUECKMX 3/IEMEHTOB MeETa/VIOB U HeMmeTa/oB. OOmias
XapakTepUCTHKa HEeMeTa/UIOB Ha OCHOBe HUX TI0JIOKeHUSI B T[ePUOJUYECKOM CHCTeMe.
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3aKOHOMEpPHOCTH M3MeHeHUs1 (U3NUYeCKUX U XUMHUYEeCKUX CBONCTB HeMEeTa/UIOB — MPOCThIX
BeleCTB, UX BOJOPOJHBIX COEJMHEHWH, BBICIIMX OKCHZOB U KUCIOPOJCO/ep)KalluX KMC/IOT Ha
TIpYMepe 3/IeMeHTOB BTOPOI'O Y TPeThero NepruoioB.

OO1jast xapakTepyuCTHKa MeTa/JIoOB Ha OCHOBe HX TIOJIOKEeHUsI B TIepUOJUUeCKON CHCTeMe.
3aKOHOMEepHOCTH Uu3MeHeHHs1 (U3MYeCKUX U XMMHUYeCKUX CBONCTB MeTalJiIoOB — TPOCTBIX
BellleCTB, UX OKCU/OB Y THJPOKCHOB Ha IIpUMepe 3/IeMeHTOB BTOPOrO U TPeTbero IepuoioB.
AwmdortepHbie coeauHeHus1 amoMuHMS. OOIass XapaKTepHUCTUKA >Kerle3a, ero OKCHAOB H
TU/IPOKCH/IOB.

Pa3den 5. kcnepumMeHmMAaAbHAsi XuMust

JleMOHCTpaLMOHHBIN U 1abopaTopHbIi YKcniepuMeHT. 1. [Ipumeps! ¢u3nuecKux sSBIeHUN. 2.
[IpMepsl XMMUUECKHX peakLiii C SIpKO BbIpa)KeHHbIMHM M3yuyaeMbIMU IpU3HaKamu. 3. Peakuyn
coeZIMHeHUs,pa3ioKeHus], 3amelljeHns, oOMeHa. 4. Peakijuu, WUIIOCTPUPYIOIME CBOMCTBA U
B3aMMOCBSI3M OCHOBHBIX K/1aCCOB HEOPraHWYeCKUX COefMHeHWH. 5. OmbIThI, WUTIOCTPUPYIOLHe
3aKOHOMEPHOCTU  U3MEHEeHMs]  CBOWCTB  ILIeJIOYHBbIX  METa//IoOB U  rajoreHoB. 6.
OnbITel, WUTIOCTPUPYIOLIME  3aKOHOMEPDHOCTHM  U3MEHEeHMs  CBOWCTB  T'MJDOKCHIOB U
KUCJIOPOACOZlep KalliuX KUCJIOT 3J/IeMEHTOB OJHOro Imepuoga. 7. IIpumepbl OKUC/IUTENBHO-
BOCCTAHOBUTEJIBHBIX peakLyil.8. PaKTopsl, BAUSIOLIME Ha CKOPOCTb XUMHUYECKUX peakLii.
O.Ilpumepnl 3HAO- U 3K30TepMuueckux peakiui. 10. CpaBHeHHe 371€KTPONPOBOJAHOCTH
PacTBOPOB 3/IEKTPOJIUTOB M He3MeKTpoyauToB. 11. Peakim nonHoro obmenHa. 12. OmbIThI,
W/TIOCTPUPYIOLIUE (pr3nuecKre U XUMUUeCKre CBOMCTBA M3y4yaeMbIX Bell[eCTB.

IlpakTnueckue paborbl 8 kmacc 1. IlpaBuna TexHuku Oe3omacHOCTH Tipu paboTe B
XUMHUYecKoM Kabunete. [lpuembl oOpaieHusi ¢ abopatopHbiM  000py/OBaHHEM U
HarpeBaTe/bHBIMU TIpuOOpamu. 2. ITIpuroroBsieHre pacTBOpa caxapa M pacueT ero MacCOBOM
JIO/IA B pacTBOpe

4. YcnoBus TeYeHHsI XMMUUeCKHX peakLiMid MeXX/ly paCTBOpPaMH JIeKTPOJIMTOB 10 KOHLA.

5. Perienue skcriepuMeHTaIbHBIX 3a7a4.

ITpakTHueckue padorThl9 knacc 1. OcyijecTBieHre EMOYKH XUMUYECKHX TTpPeBpaIlieHui. 2.
[TonyueHre U CBOMCTBa COeJVHEHWIM MeTa/IoB. 3. PellleHue SKCriepMMeHTa/bHBIX 3a7ad Ha
pacrio3HaBaHye U MOoJIyuyeHHe COeJUHEHUU MeTaljIoB. . PellleHre 3KCITepuMeHTa/IbHBIX 3a/ay4 110
teme «[Toarpymnmna kucnopoga». 5. [TosnyyeHue, cobrpaHue 1 pacrio3HaBaHHe ra3oB.

PacueTrHble 3apauu. 1.BelunciieHVe OTHOCUTE/IBHOW MOJIEKY/ISIDHOM M MOJISIPHOM MacChl
Bell|eCTBa 110 ero XMMHUYecKou ¢opmysie. 2. PacueT MaccoBOM [0/ XMMUUECKOTO 3/ieMeHTa B
coesuHeHnu. 3. PacueT MaccoBOM [0/ PaCTBOPEHHOTIO BelllecTBa B pacTBope. 4. BrruncieHus
110 XUMUUECKUM ypaBHEHUSIM MaCChl WIA KOJIMYeCTBa Bell[eCTBa OZHOI'0 U3 y4aCTBYIOLIUX WU
MOJIyYarolMXCsd B peaklud COeJUHEHWM I10 U3BeCTHOM Macce WM KOJIMYeCTBY BellecTBa
JIPyroro coeiHeHMUs.

JIMUHOCTHBIMH Ppe3y/IbTaTaMHM W3y4yeHUs IpegMeTa «XUMUs» SBISIOTCA C/IeAyHoLye
YMEHUSs:

Oco3HaBaTb €JUHCTBO M LIeJIOCTHOCTb OKPY)KarolLlero Mupa, BO3MOXHOCTH €ro

103HaBaeMOCTH U 0OBSICHUMOCTH Ha OCHOBe JIOCTV)KeHUH HayKH.

[TocTeneHHO BbICTpanBaTh COOCTBEHHOE I1€/I0CTHOe MUPOBO33peHHE:

0CO3HaBaThb TMOTPeOHOCTH M TOTOBHOCTb K camM000pa30BaHWIO, B TOM UHMC/e U B PaMKax
CaMOCTOSITe/IbHOU [1esITe/IbHOCTU BHe IIKOJIbI;

OLIeHUBATb KU3HEHHbIe CUTYaL[UU C TOUKU 3peHus 6e30macHOro obpasa >KU3HU U COXPaHeHUs
3/J0pOBbBS;

OLIeHMBAaTh SKOJIOTMUeCKHI PUCK B3aMMOOTHOLLIEHUH UesioBeKa U NPUPO/IbI.

Bribupate TOCTYNKM, Halle/leHHbIe Ha COXpaHeHHe W OepeXXHOe OTHOIIEeHWe K TpUpOfe,
0cobeHHO >KMBOW, u30erasi MPOTHUBOIMOJIOXKHBIX TIOCTYTKOB, TOCTENeHHO y4ach W OCBauBast
CTpaTeryio paLiOHaIbHOrO IPUPOAOII0/Ib30BaHNS.

Cpedcmeom pa3zeumusi JIAYHOCTHBIX pe3y/IbTaTOB C/y)KaT yueOHbIM MaTepuan |
NPO/yKTUBHBIE 33/laHVs yueOHVKa, Halle/leHHbIe Ha 6-10 JIMHUIO Pa3BUTHSI — YMeHHe OIleHUBATh



TIOBeZIeHHe ue/ioBeKa C TOUKU 3peHUs XMMHUYeCKOW 0e30TIacHOCTH 10 OTHOIIEHUIO K UeTOBeKY U
nipUpo/e.

MertanpeAMeTHBIMH pe3y/bTaTaMUd H3yueHUs Kypca «Xumus» siBseTcs: (OpMHpOBaHKe
yYHUBepCanbHbIX yueOHbIX AeiicTBuil (Y'Y /).

Peaynamughble YY/I:

CamocrosiTennbHO 00Hapy>KHMBaTh U (pOpPMYJ/IMpOBaTh yuebHYHO TpobsieMy, orpejensTh Lieb
yueOHOM [1esTeNTbHOCTH, BBIOMPATh TeMY TIPOeKTa.

BeigBurate Bepcud pelieHusi Tipob/eMbl, 0CO3HaBaTh KOHEUHBIM pe3y/bTaT, BbIOMpATh U3
TIpe/lJI0O’KeHHbIX ¥ UCKATh CAMOCTOSITE/IbHO CPeZiCTBa JOCTYKEeHHs Lie/iu.

CocrtaBnsTh (MHAMBUAYAMbHO WIM B TpyIIe) TJIaH pellieHUs MpoOieMbl (BLITIOTHEHUs
TIPOEKTa).

PaboTast 1o maHy, CBepsSITb CBOW [IeHCTBUsL C L|eJIbI0 M, TIPU HeoOXOAMMOCTU, UCIIPABJISITh
OIIMOKHM CaMOCTOSITE/TBHO.

B [uanore C yuWTe/sieM COBepILEeHCTBOBAaTh CaMOCTOSITE/IbHO BbIpabOTaHHbIE KpPUTEPUU
OLIeHKHU.

CamocrosiTennbHO ~ 0OHapy>kWBaTh W (OpPMy/IMpoBaTh TMpobjseMy B KJaCCHOM U
WH/IMBU/ya/TbHOU yUeOHOU [1esITe/TbHOCTH.

BeigBurate Bepcud pelieHusi Tipob/eMbl, 0CO3HaBaTh KOHEUHBIM pe3y/bTaT, BbIOMpATh U3
TIpe//I0O’KeHHBIX ¥ UCKATh CAMOCTOSITE/IbHO CPeZiCTBa JOCTYKEeHHs Lie/u.

CamocTosITeNlbHO 0CO3HaBaTh TPUYMHBI CBOEro ycIiexa WK Heycliexa M HaXOAUThb CIIOCOObI
BBIX0/]a U3 CUTYaL[MM HeycIiexa.

Cpedcmeom ¢hopmuposaHust peryisaTUBHbIX Y Yl cyKaT TeXHOJIOrusi Mpo0IeMHOro Jjuanora
Ha OTare W3yueHWs HOBOTO Marepuajsa WM TeXHOJIOTUs OIleHMBaHUsI 00pa30oBaTesbHBIX
JOCTH>KeHUM (yueOHBIX yCIexoB).

IosHagamenbHble YYI:

AHanu3upoBaTh, CpaBHUBATb, KIaCCUPULIMPOBATh U 00001[aTh (aKkThl U siBleHUs. BBISBIATE
MIPUYMHBI U C/1e[ICTBUS TIPOCTBIX SIBJIEHUH.

Ocy1iecTBaATh CpaBHeHWe, CepUaLMi0 U K/JIacCU(UKALMI, CaMOCTOSITEIbHO BbIOMpast
OCHOBAHHSl M KPUTEPUM [JIs YKa3aHHBIX JIOTMUECKHX Orepalyii; CTPOWTh KIacCU(PUKALMI0 Ha
OCHOBE IMXOTOMMUYECKOr0 Jie/ieHus1 (Ha OCHOBE OTPHULIaHUS).

CTpouTb /10TMUecKoe pacCy)X/ieHue, BK/Iouarollee yCTaHOB/IeHUe NMPUYMHHO-CIe[CTBEHHBIX
CBSI3€el.

Co3paBaTh CXxemMaTHUeCKre MOZEe/H C Bbl/le/IeHHeM CYILeCTBeHHBIX XapaKTePUCTHK 00BeKTa.

CocTaBnsiTb  Te3WChl, pa3/luMuHble BUJbl TUIAHOB  (TIPOCTBIX, C/IOKHBIX M T.IL).
[Tpeo6pa3oBbiBaTh MH(GOPMALIMIO W3 OHOTO BH/A B Pyrow (Tabiuiy B TEKCT U TIp.).

BbIUMTHIBaTH BCe YPOBHHU TeKCTOBOW MH(OPMALUU.

YMeTb ompejienisiTb BO3MO)KHbIe MCTOYHUKHA HEOOXOAWMBIX CBe/leHWH, MPOM3BOAUTEL TIOMCK
VMH(OpMaLMK, aHaIM3UPOBaTh U OLIeHHWBAaTh €€ 0CTOBEePHOCTb.

YMeTb MCHO/b30BaTh KOMIbIOTEPHbIE 1 KOMMYHHUKALIMOHHbIE TEXHOJIOTMH KaK MHCTPYMEHT
JUIs IOCTWKEeHUsi CBOUX Lieflell. YMeTh BbIOMpaTh a/leKBaTHbIe 3aflaue WHCTPYMEeHTa/IbHbie
NporpaMMHO-anmapaTHble Cpe/iCTBa U CePBHUCHI.

KommyHukamugHble YY/I:

CamocTosiTeNlbHO OPraHU30BbIBaTh YueOHOe B3aWMO/elCTBUe B TpyIre (ornpesensTs o0iue
1]eJIM, pacripeiefiaiTh POJY, J0TOBapUBaThCsl APYT C JPYTOM U T.[.).

OTcrauBasi CBOIO TOUKY 3peHHsi, IPUBOJUTb apryMeHTbl, TOATBepKas UX (hakTaMHu.

YMeTb B3IVISSHYTh Ha CUTYaLMIO C MHOM TIO3UL[MU U [IOTOBAapUBAThCS C JTFO/IbMU UHBIX TIO3ULWH.

Cpedcmeom ¢popmupoeaHuss KOMMYHUKAaTUBHBIX YY/] cily>KaT TeXHOIOTHsi TPOO/IeMHOr0
guanora (rmoOyKAaroLUMi W TIOABOJAIIMK fAuanor) u paboTa B MasbIX TpyImax, Takke
VICTIO/Ib30BaHUe Ha YPOKAax 3/1eMEeHTOB TeXHOJIOTMU MPOAYKTUBHOIO UTE€HUS.

IIpegMeTHBIMU pe3y/IbTaTaMM U3yUeHHsi TipeiMeTa « XUMUsD» SIBJISTFOTCS:

1.B no3HaBaTebHOM cepe:




®  faBaTb orMpefesieHus] U3YUeHHbIX TOHSITUM: «XUMHYECKUH 371eMEeHT», «aTOM», «HUOH»,
«MOJIEKYJIa», «MPOCTble M CJOXHbIe BeIleCTBa», «BeIIeCTBO», «XHUMHUUecKasi (opmysia»,
«OTHOCUTe/IbHAsi aTOMHasi Macca», «OTHOCUTebHasi MOJIeKY/spHas Macca», «BaJIeHTHOCTb»,
«CTereHb OKUC/eHUs», «KPUCTa/UIMyecKasi pelleTKa», «OKCU[bD», «KUC/IOThI», «OCHOBAHHS»,
«COoJTH», «aM(OTEPHOCTb», «UHAUKATOP», «TIePUOANUECKUM 3aKOH», «TIepUoJuUecKast Tab/uLa»,
«U30TOMbI», «XUMUYeCKas CBSI3b», «3JIeKTPOOTPHULIATENIbHOCTb», «XUMHUEeCKasi peakLiyis»,
«XMMHYeCKOe ypaBHEHUEe», «TeHeTHuUecKasi CBfI3b», «OKUC/IEHHE», «BOCCTAHOBJ/IEHUE»,
«37IeKTPOJIUTHYECKasi AUCCOLUALIUS», «CKOPOCTh XUMUUYECKOU peaki[un»;

b OITMCAaThb AE€MOHCTpAaliIMOHHbIE n CaMOCTOATE/IbHO MMpoBeJeHHbIE XHUMHn4yeckKue
SKCITepUMEHTHI;
® OMMKUCBIBATE KW PA3/IM4AaTbh HM3yUYE€HHbI€ KjldCCbl HEOPraHWMYEeCKUX COEAI/IHEHI/If/'I, MpoCThbie U

CJIOXKHBIE BeIlleCTBa, XUMUUYEeCKHe peaklivu;
° K/1aCCU(UIIMPOBATh U3yueHHbIe 0ObeKThI U SIBIeHUS;
° JlelaTh  BBIBO/ILI M YMO3aK/IOUeHUsT W3 HaO/MOJeHnl, W3yUeHHbIX XUMHUECKUX
3aKOHOMEPHOCTel, TPOTHO3MPOBAaTh CBOWCTBA HEU3YUEHHBIX BeIeCTB [0 aHajJOrMM CO
CBOMCTBAaMU U3YUYeHHBIX;
o CTPYKTYPHUPOBAaTh M3yUeHHBIM MaTepyan U XUMUUYECKyH0 WUH(OPMaLUIO, TO/yYeHHYI0 U3
JPYTUX UCTOYHUKOB;
° MO/IeTUPOBaTh CTPOEHUEe aTOMOB 3/IeMEHTOB 1-3 1epuo/ioB, CTPOeHHE MPOCTLIX MOJIEKY/T;
2. B 11leHHOCTHO - OpHeHTAI[HOHHOM cepe:
o aHa/IM3UPOBAaTh U OL|eHWBATh TIOC/IEACTBUSL /11 OKPY)Kaloled cpeabl OBITOBOM U
TIPOU3BO/ICTBEHHOM JlesiTe/IbHOCTH UesioBeKa, CBSI3aHHOM C
repepabOTKOI BeIlleCTB;
3. B TpynoBoii cdepe:

* POBOJUTH XUMUUECKUM IKCTIEPUMEHT;
4. B chepe Ge30nacHOCTH KHU3HEeATETbHOCTH:

* OKa3blBaThb IE€pPBYI0 TIOMOIb TPW OTpaBIeHUSIX, OXKOTax W JAPYTUX TpaBMax, CBSI3aHHBIX C
Bell[eCTBaMH U 1abopaTOpHBIM 000PY/JOBaHUEM.
* XUMUYECKOW CHUMBOJIUKU: 3HAKOB XUMUUECKUX 37IeMeHTOB, (hOpMy/s XUMUUYECKUX BeIecTB U
ypaBHEHUN XUMUYeCKUX peakiui;
* BaKHEUIIIMX XUMHUUECKUX TOHATUM: XUMUUYECKUH 3/IeMeHT, aTOM, MOJIeKy/ia, OTHOCHUTEIbHbIe
aTOMHasi ¥ MOJIeKyJIsIpHasi Macchl, MOH, XMMHUUeCKast CBsI3b, BEILIeCTBO. K/aCCU(UKaLMs BeleCTB,
MOJIb, MOJISIpHasi Macca, MOJISIPHbIM 00beM, XUMHUUecKasl peakiysi, KiacCU(MUKaIUs peakiiui,
3/IEKTPOJIMT U HE3NEeKTPOJIUT,  3JeKTPOJUTHYecKass  [AUCCOLMALUs,  OKUCIUTeNb U
BOCCTAHOBUTE/Ib, OKHC/IEHHEe U BOCCTaHOBJIEHHE;
* OCHOBHBIX 33aKOHOB XWMHH: COXPaHEHUs] MacChl BeIeCTB, IIOCTOSIHCTBA COCTaBa,
MepUOIUUeCKUM 3aKOH;
* Ha3bIBaTh: XUMUUECKHE 3/IeMeHThbl, COeJUHEHUS] U3yUeHHbIX K/1aCCOB;
* 00BSCHATh (DM3UYECKHI CMBIC/I aTOMHOTO (TIOPSIKOBOTO) HOMEpa XWMHUECKOTO 3JIeMeHTa,
HOMEpOB TPYIIbI U MEepUoJa, K KOTOPbIM 3/IeMEHT MPUHAAJIEeXUT B MEePUOJUYEeCKON CUCTEMe
OU. MeHnpeneeBa; 3aKOHOMEDHOCTH HW3MeHEHMsI CBOMCTB 3/IEMEHTOB B TMpefenax MasbIX
TIepHO/I0B U TJIaBHBIX MO/TPYIII; CYIIIHOCTb PeakLiii MOHHOTO 0OMeHa;
*XapaKTepr30BaTh: XMMUUeCKHe 37ieMeHThI (0T BOJIOpO/ia [0 KasiblKsl) Ha OCHOBE UX T0JI0XKeHUS
B repuozuueckoii cucreme [I.M1.MeHzaeneeBa ¥ 0COOEHHOCTEM CTpPOEHHsI WX AaTOMOB;
XUMUUeCKHe CBONCTBA OCHOBHBIX K/IaCCOB HEOPTaHWYEeCKUX Bell|eCTB;
* OTpefiesisiTh: COCTaB BeLEeCTB M0 UX (opMy/aM, MPHUHAAJIeXHOCTh BElLeCTB K ONpeeIeHHOMY
K/lacCy COeIMHEHWM, TUIbI XWUMUYECKUX peakiuii, CTereHb OKUC/IeHUS 2JjieMeHTa B
COeJUHeHUSIX, TUT XUMUYeCKOM CBSI3U B COeIMHEHUSIX, BO3MOXKHOCTb TIPOTEKaHUs PeaKLvid
HMOHHOI'0 0OMeHa;



COCTaB/IATh: (POPMYJIbI HEOPraHUUeCKHUX COeJUHEHWI H3yUYeHHBIX KJ/IaCCOB; CXeMbl CTPOEHMS
aToMOB TiepBbix 20 37eMeHTOB Tniepuoauueckorl cucrtembl [I.V. MeHjeneeBa; ypaBHeHUs
XUMHYECKUX PeakLyu;

* oOpalaThCsl ¢ XMMUUeCKol 1ocyioi 1 1abopaTopHbIM 000py/i0BaHKEM;

* BBIYMC/ISATH: MacCOBYHO JIO/IF0 XMMUYECKOIO 3jieMeHTa HO (opMyJie COeJUHEeHHs; MacCOBYIO
JIOM0 BelljecTBA B pacTBOpe; KOIMYECTBO BellecTBa, OO0BEM WIM MacCy M0 KOJMUYECTBY
BeIecTBa, 00beMy WM/ Macce peareHTOB WU MTPO/IyKTOB PeaKLvy;

Wcnonb3oBaHue mMpUOOpeTeHHbIX 3HAHWM W yMeHWH B TIPAaKTUYeCKOW [lesATeJIbHOCTH U
TIOBCETHEBHOM JKW3HM [jis:  Oe3ormacHoro oOpaijeHusi C BeljeCTBAMA W MaTepuasiaMy;
5K0JIOTUYECKH FPaMOTHOIO TIOBeJleHUs1 B OKPY)Karollel cpefie; OLEHKU BJ/IWSIHHSL XMUMHAYECKOTro
3arpsi3HeHUs OKpY)Katolllel cpe/ibl Ha OpraHu3M YejiOBeKa; KpUTUUYEeCKOM OLIeHKH MH(OPMaLu 0
BellleCcTBaX, UCI0JIb3yeMbIX B ObITY; TIPUTOTOB/IEHHsI PACTBOPOB 3a/]JaHHOM KOHIL|eHTPALUH.

. nonoxenue wertamoB B I1.C,; MeTa/yInuecKasi CBSI3b, MeTa//InuecKast
KpUCTa/UTMuecKasi peliieTka;

. (ur3nuecKre CBOMCTBA MeTaJl/IOB.

. obme xuMHUuecKde cBoicTBa Me: B3aumojelicTBue ¢ HeMe, BofoH, KHUC/IOTaMH,
COJISIMH.

. K/lacCU(UKAL[MI0 CIJIAaBOB HAa OCHOBEe UepHbIX (UYTyH M CTajb) M 1[BETHBIX MeTaJloB,
XapaKTepUCTUKY (PU3NUeCKUX CBOMCTB MeTaJljioB.

. OCHOBHBIE CII0CO0BI 10/TyueHrsi Me B IIPOMBIIIJIEHHOCTH.

. Ba)KHeMIIIe COeIMHEHUS I11e/I0UHO3eMeTbHbIX MeTaslIOB

. XUMUYECKHE CBONMCTBA a/TFOMUHUSA, >Keje3a.

. OOBSICHATh 3aKOHOMEDHOCTU W3MEHEHHWs] CBOWCTB 3/IeMEHTOB-METas//IOB B TIpejesiax
IJIaBHBIX TIO/TPYIIIT;

. XapaKTepHU30BaTh CTPOEHHE U O0IIe CBOMCTBA MeTasljIoB;

. OMUChIBaTh CBOMCTBA BBICIIUX OKCH/OB 3/IeMEHTOB-META//IOB U COOTBETCTBYIOIUX WM
OCHOBAaHUM;

. OMNMChIBaTh peaki[ui BOCCTaHOB/IEHUS] META/IJIOB M3 UX OKCHU/IOB;

. XapaKTepr30BaTh YCJIOBUS U CIIOCOOBI TIPeAYTIPEX/IeHUS] KOPPO3WUH MEeTasljioB;

. XapaKTepU30BaTh CBOMCTBA 1 00/1aCTH TIPUMEHeHHsT MeTa//TAUeCKUX CT/IaBOB;

. COCTaBISATbL CXeMbl CTPOEHHUSI aTOMOB 3/IeMEHTOB-METa/I/IOB JIMTUS, HaTpWs, MarHus,
a/IFOMUHUS, KaJlvsl, Ka/lbLiusi);

. - OOBACHATL 3aKOHOMEPHOCTH W3MEHEHHUS] CBOWCTB 3/7IeMEHTOB-METas//IOB B TIpefiesiaX
IJIaBHBIX TIO/TPYIIIT;

. XapaKTepu30BaTh XMMHUUYECKHe CBOMCTBA METa/IJIOB U UX COeMHEHUH;

. ONMChIBaTh CBSI3b MEX/AY COCTaBOM, CTPOEHHeM, CBOMCTBAMM BeIlleCTB-MeTa/JIOB U UX
TIpUMeHeHeM;

. -MCIO/b30BaTh MpHOOpeTeHHbIe 3HAHUSI U YMEHUs B TPAKTUUYECKOW [eATeTbHOCTH U

TIOBCETHEBHOM JKM3HM: [yisi Oe3omacHoro obOpamieHuss ¢ Me, 3KO/IOTMUECKd T'PaMOTHOTO
MOBeJIeHHsI B OKpY’Karollled cpefle, KPUTUUECKOW OLleHKM WH(OpMalMid O BellecTBax,
WICTIO/Tb3yeMBIX B OBITY

. 3anychiBaTh ypaBHEHUsl peaklui B3aumogeiictBus ¢ HeMe, kucinotamu, CcossiMy,
WCTOMb3ysl 3/1IeKTPOXMMUUECKUN psifi HampsbkeHWs Me [1g XapaKTepUCTUKA XUMHYeCKUX
CBOWCTB

. OTUCBHIBATH CBOMCTBA U 00/1aCTH MPUMEHEHHs! pa3/InYHbIX METaJ/IOB U CIIIaBOB

. COCTaBJIATb CXeMy CTPOEHUs aToMa JKeJle3a;

. 3aIMChIBaTh YPABHEHUS Peaklii XUMHUYeCKUX CBOWCTB kene3a (OBP) c obpa3oBaHuem
COeJMHEHWU C pa3UYHbIMU CTENIeHSIMU OKHC/IEHMUS;

. OTIpe/IesISiTh COeIMHEHMs], cofepkaiue WoHbl Fe’ u Fe® ¢ momompio KaueCcTBEHHBIX
peakLuii

. o0paIraTbCsi ¢ XUMUUECKOW TIOCY/ 10U U 1abopaTOpHBIM 000PYZ0OBaHUEM;

. pacro3HaBaTh OMBITHBIM [yTeM COeMHEHHsI MeTasll.



. riosioxkeHve HeMetasu1oB B I1.C. [1.V1.MeH/eneeBa;

. aTOMHbIe XapaKTepUCTUKU 3/IeMEHTOB-HEMETal/IOB, MPUUMHBI W 3aKOHOMEPHOCTU KX
V3MeHeHUs B IlepuoZiax u rpyIax;

. -0c00EHHOCTH KPUCTA/JTUUeCKOTO CTPOeHHUsI HeMeTall/oB;

. -CTpOeHHe aTOMOB-HEMEeTa//IoB, (pri3rueckre CBOMCTBA.

. - CTpOeHHWe aTOMOB TajlOreHOB, CTeNeHW OKUCIeHUs, (U3NYecKue M XUMHUYecKue
CBOMCTBA.

. -CBOICTBA C€PHOM KMC/IOTHI B CBeTe TipefcTaBneHnd TO/;

. -OKHUC/IUTe/IbHbIE CBOMCTBA KOHL]. CePHOM KUC/IOTHI B cBeTe OBP;

. -KaueCTBEHHYIO PeakLUIo Ha Cy/1b(aT-1uoH.

. -(pu3nuecKue U XMMHUYeCcKHe CBOWCTBA a30Ta;

. -KpYrOoBODPOT a30Ta B MPUpO/Ie.

. - CTpOeHMe MOJIeKyJIbl aMMUAKa;

. -IOHOPHO-aKLIeNITOPHBIM MeXaHnu3M 00pa30BaHUs CBsI3U B MOHE aMMOHUSI;

. -CBOMCTBA aMMHaKa;

. -CI1I0co0bI TOTyUeHus U pacrio3HaBaHUsI aMMHaKa

. - CBOMCTBa KHCIOPOJHBIX COeJMHEHUH a30Ta U a30THOW KUCJIOTHI KaK OKUCIUTEJIS.

. - XapakTep130BaTh CBOMCTBA yI/epo/ia U 31eMeHTOB MOATPYIIIbI yIiepoja

. - CBOVCTBA, 3HaUYeHHe COeJUHEHUU yIJIepo/ia U KpeMHUS B )KMBOW U HEXXMBOM NPUPOJE.

. -COCTaB/ATh CXeMbl CTPOEHMSI aTOMOB XHUMHUYECKUX 3/IeMEHTOB -HEMeTasl/IoB;

. -7laBaTh XapaKTePUCTHKY 3JIeMeHTaM-HeMeTaslylaM Ha OCHOBe UX 10j10keHus1 B [ICXD;

. -00BbACHATL CXO/CTBO U pa3/ilyKie B CTDOEHUH aTOMOB 3/IeMeHTOB-HEMETaJl/IoB;

. - OOBACHATL 3aKOHOMEPHOCTH V3MEHEHUsI CBOMCTB XHMMHYEeCKUX 3/1eMeHTOB-
HeMeTaJl/I0B;

. -_XapakTepu30BaTb XUMHUUYECKHe 3/IeMeHTbI-HeMeTall/bl MaJbIX [P0/ 0B;

. - ONKMCBIBaTb CBOMCTBA BBICIIMX OKCHJOB XWUMUUYECKHX 3/IEMEHTOB-HEMETA/JIOB MaslbIX
TIepHOJIOB, a TaKKe OOII[fie CBOMCTBA COOTBETCTBYIOIIMX UM KHCJIOT;

. -CpaBHMBAaTh HEMETA/I/Ibl C MeTa/laMU

. - COCTaBJ/IATh CXeMbl CTPOEHHSI aTOMOB ra/loreHOB;

. -Ha OCHOBAHWU CTPOEHUSI aTOMOB OOBSICHSITh U3MeHeHHe CBOMCTB I'aJIoreHOB B TPYIITIE;

. -3aMyChIBaTh YPaBHEHUs peakliii C TOYKU 3peHust OBP

. -XapaKTepr30BaTh XMMUUECKHe 37IeMeHThI TOATPYIIbI Cepbl;

. -3aIMCbIBATh yPaBHEHUSI XMMUUECKUX peakliii B MOJIEKY/ISIPHOM U C TOuKY 3peHust OBP
. - ONMChIBaThb CBOWCTBA ammuaka C Touku 3peHusi OBP u ero ¢usnonoruueckoe
BO3/leiCTBHE Ha OPraHU3M

. - obpalaThCs ¢ XUMUUECKOU MOCyA0i U 1abopaTopHbIM 000py/[0BaHKEM;

. -110/Ty4YaTh ¥ COOMPATh AMMHAK;

. -pacrio3HaBaTh OIBITHBIM MTyTeM aMMHaK

. - COCTaBJIATb CXeMbI CTPOEHHUSI aTOMOB 3/IeMEeHTOB MOATPYIIIbLI YIyIepoa

. - COCTaBJISITb (POPMYJIbI COeJUHEHUN yT/iepo/ia U KpeMHUSI, WUTIOCTPUPYIOLIe CBOMCTBA
KapOOHATOB U CU/TUKATOB

. -pacrio3HaBaTh pacTBOPbI KUC/IOT U Ilesodeid, XJI0puf-, Cyibdar-, KapOOHaT-UOHBI U
VIOHbl aMMOHUST;

. - ONWCbIBaTb XMMHUYECKOe 3arpsi3HeHHe OKpy)Karolleld cpefpl Kak Cle[CTBUe
TIPOM3BO/ICTBEHHBIX MTPOLIECCOB, CIIOCOOBI 3aIUTHI OT 3arpsI3HEHH

. WCII0/b30BaTh TpUoOpeTeHHble 3HAaHUSI U YMeHUsT B TIPAKTUUYeCKOH [esTellbHOCTA U

TOBCe/IHeBHOM >KU3HU [IIS1:
00BSICHEHUS] XUMUUECKUX SIBJIEHUH, TIPOUCXOSIINX B TIPUPO/Ie, ObITY ¥ Ha TPOU3BO/ICTBE;

e 9KOJIOTMUECKU FPaMOTHOIO MOBeJIeHUsI B OKpY KatoLlleil cpejie;
* OLIEHKHM BJIMSIHUSI XUMHUUYECKOTO 3arpsi3HeHHsi OKpY’Karolljell cpefjbl Ha OpPraHu3M 4YejioBeKa U
JIpyrye >KVBble OpraHu3MBbl;
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e Oe3oracHoro oOpaleHdsi C TOPIOUMMHM U TOKCUYHBIMH BeIeCTBAMHU, J1ab0pPaTOpHBIM
obopyoBaHuEM;

e KPUTHUECKOH OIIeHKH /I0CTOBEPHOCTH XMMUYeCKOW MH(OpMalLyy, MOCTYTALI[eil U3 pasHbIX
HCTOUHUKOB.

OcHoBHOe copiepxaHue

8 knacc

Beepenue

[Mpeamer xuMuu. MeTozpbl TIO3HAHUS B XUMUU: Hab/rofieHUe, SKCIIepUMeHT, MOJe/TMpOBaHuUe.
VcTouHvKd XuUMHUecKOoW UHQOpMaLK, ee TIOAy4YeHHe, aHa/liu3 U TpefCcTaBleHHe ero
pe3ynbraToB. [IOHSATHE O XUMHUECKOM 3jieMeHTe U (JopMax ero CyleCTBOBaHUs: CBOOOJHBIX
aToMax, TPOCTbIX W CJIOXKHBIX BelllecTBax. IIpeBpaienus BeiectB. OT/iMuYMe XWUMHUECKUX
peakii 0T GU3NUECKUX SIBJIEHUH. PoJ/Ib XUMUH B >KU3HH UesioBeKa. XeMobumus U xemohoows.
Kpatkue cBeseHMss W3 MCTOpPUM BO3HUKHOBEHUSI M Pa3BUTUSI XMMHUU. POJib OTeueCTBEHHBIX
yUeHbIX B CTAaHOBJIEHUM XUMHUUYeCKOW HayKu — pabotel M. B. JlomoHocoBa, A.M. bytnepoga, [I.
W. MenpeneeBa. XvMHUueckasi CAMBOJIMKA. 3HAKU XUMUUYECKUX 3/IEMEHTOB U NTPOMCXOXKAEHHEe UX
Ha3BaHul. Xumuueckue (opmysbl. MHIeKchl U K03 duiivieHThl. OTHOCUTEbHbIE aTOMHas U
MoJieKy/sipHasi Macchl. [IpoBesieHMe pacyeTOB MacCOBOM [iOJIM XMMHUYECKOrO 3J1eMeHTa B
BellleCTBe Ha OCHOBe ero (opmysibl. [leproguyeckass cucreMa XUMU4YecKUx snemeHToB /1. .
MeHzeneeBa, ee CTpPyKTypa: Masble ¥ Oosibllie TIEPUOAbI, TPYIIIBI W  TOZTPYIIIHL.
[Meproguyeckasi cucTeMa Kak CIIpPaBOYHOe Tocobue st TIoy4yeHUsl CBeIeHUM 0 XMMUYeCKUX
3/1IeMeHTax.

JdemoncTpanuu. 1. Mogenu (mmapocrep>kHeBbie U CTioapTa—bpurieba) pa3mMuHbIX TTPOCTBIX U
CJIOKHBIX Bell|eCTB.

2. Konnekuusi CTeK/ISTHHOW XUMUUYecKou nocyzpl. 3. Konnekuys MaTepranoB U W3[ieUid U3 HUX
Ha OCHOBe aMmoOMUHUSA. 4. B3anmogelcTBUe MpaMopa C KUC/I0TOW M NOMyTHEHHe M3BeCTKOBOU
BO/bL.

Tema 1. ATOMBI XMMHUYECKHUX 3/IEMEHTOB

AToMBI Kak (hopma CyllleCTBOBaHUSI XUMHUYECKUX 371eMeHTOB. OCHOBHbIE CBeJleHUs] O CTPOEHUU
aTomoB. Jloka3aTe/nbCTBa CJIOKHOCTM CTpoeHMss atoMmoB. OmbiThl Pesepdoppa. [lnaHetapHas
MO/ieJIb CTPOeHUs aTOMa.

CocTaB aTOMHBIX siflep: NMPOTOHBI, HeUTPOHbL. OTHOCHUTeNbHAsI aTOMHasg Macca. B3anMocBsi3b
TIOHSITUHN «IIPOTOH», «HEMTPOH», «OTHOCUTE/IbHAsI aTOMHAsl Macca».

Vi3meHeHMe urc/ia MPOTOHOB B siipe aToMa — 00pa30BaHKe HOBBIX XUMUUYECKHX JIEMEHTOB.
V3MeHeHMe uKCla HEWUTPOHOB B siipe aroMa — oOpa3oBaHWe u30ToroB. CoBpeMeHHOe
orpefiesieHUe TIOHSATUSI «XUMUYEeCKUM 3/ieMeHT». V30Torbl Kak pa3HOBUAHOCTU aTOMOB OJHOTO
XUMUYECKOT0 371eMeHTa.

OnekTpoHbl. CTpoeHMe 3/1eKTPOHHBIX YDOBHeH aTOMOB XUMMWYECKUX 3/1eMEHTOB MaslbIX
repuoZioB. [ToHsITHE O 3aBepIlIeHHOM 3/IeKTPOHHOM YDOBHe.

[Tepuoguueckass cucrema xuMuueckux sjemeHTOB [I. V1. MeHgeneeBa U CTpoeHUe aTOMOB —
(bur3nuecKnii CMBIC/ MOPSIIKOBOTO HOMepa 3/IeMeHTa, HoMepa IpyMIibl, HOMepa Nepuoja.
V3MeHeHre umC/ia 37€KTPOHOB Ha BHEIIHEM 3/1eKTPOHHOM YDOBHe aromMa XWMHYecKOoro
y/leMeHTa — oOpa3oBaHUe TIOJIOXKUTEeTbHBIX U OTpHULaTeSbHbIX MOHOB. VOHBI, 0Opa3oBaHHbIe
aTOMaMH{ MeTa/lJIOB U HeMeTasuloB. IIprumHbl M3MeHeHHsl MeTa/VIMyeCcKuX U HeMeTa/lsIn4eCKUX
CBOMCTB B mepuofiax M rpymmax. OOpa3oBaHre OGUHApHBIX coefuHeHuH. [ToHsiTHE 00 MOHHOM
cBsi3u. CxeMbl 00pa30BaHUsSI HOHHOM CBSI3U.

B3auMozielicTBie aTOMOB 371eMeHTOB-HEMeTa/lJIOB MeXXay cob0if — oOpa3oBaHMe /IByXaTOMHBIX
MOJIEKY/1 TPOCTBIX BelllecTB. KoBasieHTHasi HerosisipHasi XUMHYecKasl CBsi3b. OJIeKTPOHHbIE U
CTPYKTYpHBIe (popmyJibl. B3anMoelicTBlie aTOMOB HEMeTa/UIOB MeXAy coboil — obpa3oBaHue
OVHApHBIX COeMHEHUN HEeMeTa/IOB. DJIeKTPOOTPULIaTe/TbHOCTh. KoBaeHTHas ToJsipHast CBSI3b.
[ToHsATHe O BaJIleHTHOCTH KaK CBOMCTBe aTOMOB 00pa30BbIBaTh KOBa/JIeHTHbIE XUMHUECKHE CBSI3H.
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Cocranerve GopMys1 OMHApPHBIX COeJUHEHH T0 BasleHTHOCTU. Haxoxk/jeHre BajJieHTHOCTH TI0
¢dbopmysie GMHAPHOTO COeIMHEHMS.

B3aumogeticTBre aTOMOB MeTas/IOB Mexkay co00ii — 0Opa3oBaHre MeTa/UTMUeCKUX KPHUCTAJIIOB.
[ToHsiTHie 0 MeTa/IMYeCKOU CBS3M.

JeMmoHcTpanuu. Mozsen aroMoB  XUMHUYeCKUX 37emeHTOB. Ilepuoguueckas cucrema
xuMuyeckux 3jemMeHTOB [l. V. MeHgeneeBa (pa3nuuHble ¢dopmbi). V3roToBneHue Mojeneu
MOJIeKys1 OMHapHBIX COeAMHEeHWH. VI3roToB/ieHWe MOJeNH, WUTIOCTPUPYIOIIel CBOWCTBA
MeTa/lJIMYeCKOW CBSI3U.

IlpakTnueckue paborel 1. [IpaBuia TexHWKH Oe30macHOCTH TIpM paboTe B XUMHUYECKOM
kKabuHere. IIpuembl oOpaieHusi c abopaTopHbIM 00OpyJOBaHHWEM U HarpeBaTe/bHbIMU
nprbopamu.

KonTposibHasi padora 1 1o Teme: « ATOMBI XUMUYECKUX 3JIEMEHTOB»

Tema 2 IIpocThie BewjecTrBa

[Tono>xeHre MeTannoB U HeMeTaIo0B B [lepruouueckol cucTeMe XMMUUECKUX 3/1eMEHTOB

. N.MenpeneeBa. BakHelillive MpOCThIe BeleCTBA — MeTa/l/Ibl (>keJsie30, aTFOMUHUM, KajbLWH,
MarHui, HaTpui, Kammi). OOiue ¢u3nyeckre CBOWMCTBA MeTa/l/IOB. BakHeilllide TpoOCTbie
BellleCTBa-HeMeTas/ibl, 0Opa3oBaHHbIEe aTOMaMM KHMCI0pPO/a, BOAOPO/Aa, a30Ta, cepkl, docdopa,
yriepoza. MoJieKy/ibl MPOCTBIX BelljeCTB-HEMeTallJIoB — BO/J|0OPO/ia, KUCI0PO/a,

a30Ta, rasoreHoB. OTHOcHUTe/NbHAsE MOJeKy/sipHas mMacca. CriocoOOHOCTh aTOMOB XHUMHYeCKHX
3/IeMeHTOB K 00pa30BaHHIO HECKOJIbKHMX TIPOCTBHIX BeIeCTB — asuIOTPONUsi. AJIZIOTPOIHbIE
MoguduKalMu Kuciopoga, ¢ocdopa, onoBa. MeTanivueckue U HemeTalMuyeckue CBOWCTBA
MPOCTHIX BellecTB. OTHOCHUTENBHOCTh 3TOT0 MOHSATHSI.

Yucmo Asorazpo. KommuectBo BemjectBa. Mosab. MonsipHas macca. MomsipHbiii  00beM
ra3oobpasHbix BelllecTB. KpaTHble eZJMHHUL[bI M3MePeHHsI KOIMYeCcTBa BellleCTBa — MUIIUMOJIb U
KWJIOMO/b, MWUIMMOJISIDHAsE W KWJIOMOJISIpHash MacChl BelleCTBa, MWIIMMOJISIDHBIM U
KWJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BEIIeCTB.

Pacuerts! ¢ ncrionb30BaHWeEM MOHATUNA «KOJIMYECTBO BelljeCTBa», «MOJISIpHasl Macca», «MOJISIPHBIA
00BeM ra30oB», «4UC/I0 ABOTaIPO».

JemoHcTpanuu. O3HakOM/IeHHe C KOoJuleKiMed MeTaqioB. O3HakOM/IeHHWe C KOJUIeKLen
HEMeTasl/IoB.

KoHTposbHas pabdora 2 1o Teme: « [IpocTeie BeljecTBa»

Tema 3. CoeuHeHHUsI XMMHUYECKHX 3/IEMEHTOB

Crenenp okuciaeHus. CpaBHeHVe CTelleHU OKMC/IeHWs] U BajleHTHOCTH. OrnpefiesieHNe CTeNleHU
OKHUC/JIeHWsl 3/IeMeHTOB B OuHapHbiX coeauHeHUsix. CocraBsieHue GopMysn OUHApHBIX
coeIMHEeHUH, 001U crTocob WX Ha3BaHUM.

buHapHble coefVHeHMsI MeTa/UIOB W HEMeTasJIOB: OKCUZbI, XJIOPUJbl, CyJAbQUAbI U TIp.
CocraBnenve ux Gopmys. BuHapHble coeiliHeHNsI HEMeTalIoB: OKCH/bI, J1eTyuyle BOJOPO/HbIe
COoeMHEHMs, UX COCTaB M Ha3BaHus. [lpesicTaBUTENM OKCHJOB: BOJa, YIJEKUC/bIA Tas,
HeraleHast u3BecCTb. [IpencTaBUTenM JeTyuuMx BOAOPOAHBIX COEJIWHEHWM: XJIOPOBOJOPOZ M
aMMHaK.

OcHoBaHus, UX COCTaB U Has3BaHMs. PacTBOpMMOCTb OCHOBaHMKW B Bofe. [IpencraBurenn
1e/i0ueil: TUIPOKCUBI HAaTpUsl, Kaaus U Kaiablus. [ToHaTHe 00 MHAMKATOpax U KaueCTBEHHBIX
peakLusX.

Kucnotsl, ux cocraB u HasBanusi. Knaccudukauus kuciot. [IpefcTraBuTend KUC/IOT: CepHas,
cossiHas, asorHas. [lonsTwe o mkane kucaotHOCTH (wkana pH). V3meHeHue oOKpacku
VIH/IMKaTOPOB.

Conu Kak Nnpon3BOJHbIe KUC/I0OT U OCHOBAHWM, UX COCTaB U Ha3BaHMs. PacTBOpMMOCTH cosel B
Bojle. [IpesicTaBUTeNM COJIeN: X/IOpUA, HAaTpusi, KapOoHaT U docdaT KambLusl.

AMopdHbIe U KpUCTaJIMuecKye BellecTBa.

Me)xmoneKyJisipHble B3aUMOZENCTBUsA. TUMbl KDUCTA/I/TMUECKUX PeLIeTOK. 3aBUCMMOCTb CBOUCTB
BeILeCTB OT TUITOB KPUCTA/I/IMYECKUX PELIeTOK.
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Yucteie BemjecTBa M cMecH. [IpuMepsl KUIKWX, TBePABIX U ra3o00pa3Hbix cMmeceil. CBoiCTBa
YNCTBIX BelleCcTB U cMmeceld. Mx cocraB. MaccoBasi U oObeMHasi 10/ KOMIIOHEHTa CMecCH.
Pacuertsl, cBsI3aHHBIE C UCTIO/Ib30BaHUEM TOHATHUS «JOJISD».

Jemoncrpanuu. O6pasiibl OKCH/IOB, KUCIOT, OCHOBaHUN U coseil. Mojend KpUCTa/lInyecKux
pelleToK X/I0pH/a HaTpus, anMasa, okcuza yriaepoza (IV). KucnotHo-1jenouHble MHMKATOPBI,
M3MeHeHVe MX OKPAaCKU B pas/MUHBbIX Cpejax. YHUBEpCaabHbIM WHAWKATOD U M3MEHEHUe ero
OKpacku B pa3/uuHbIX cpejax. Illkana pH.

JIaGopaTopHble onbITbl. (O3HakoM/eHWe CO CBoWcTBaMM ammuaka. OrmpegeneHve pH
PacTBOPOB KHC/IOTHI, Iiefioud W Bogsl. Oripenenenve pH IMMOHHOTO M 10/I04HOTO COKOB Ha
cpe3e mogo0B. O3HaKOM/IeHMe C KoJuleKLyeln cosieii.O3HakoM/IeHue C KOJUIeKLMel BellecTB C
pasHbIM THUIIOM KpUCTQ/J/IMYECKOM peleTku. VI3rotoBsieHue Mogeneld KpPUCTa/UTMUeCKUX
peiieTok. O3HakKomJieHHe C 00pa3LioM rOpHOM MOPO/ABI.

ITpakTnueckue pa6orbr 2. [IpuroToBneHre pacTBOpa caxapa W pacueT ero MacCOBOH IO/ B
pactsope

Tema 4. I3MeHeHUs1, IPOUCXOASALME C BellleCTBaMU

[TonsiTHe sIB/IEHUH, CBSI3aHHBIX C U3MEHEHUsIMU, TIPOMCXOASILMY C BEIleCTBOM.

SIBneHus1, cBsi3aHHbIe C U3MEHEHWeM KPUCTa/UIMYeCKOro CTPOeHMs BellecTBa IIPU MOCTOSHHOM
ero cocrtaBe, — (@u3nyeckue siBjeHUs. Pusnueckue SBIEHUS B XUMHM: [JUCTWIISLUS,
KpHCTasyIn3alys, BblllapuBaHre U BO3rOHKa BellleCTB, (pUIbTpoBaHUe U LeHTPU(YTUpoBaHue.
ABneHus, cBsA3aHHble C U3MEeHeHUeM COCTaBa BellleCTBa, — XMMHUYecKUe peakiuu. [Ipy3Haky v
yCJIOBUS IPOTEKaHUsI XMMUUYECKUX peakliii. BelziesieHne TeryioTsl U cBeTa — peakliiy FOpeHuUs.
[MoHsiTHE 006 9K30 - ¥ SHJOTEPMUUECKUX PeaKLIUsX.

3aKOH COXpaHeHWss MaccChbl BelecTB. XHMHUUeCKUe YypaBHEHUs. 3HaueHWe WHIEKCOB U
Ko3¢¢uimeHToB. CocTaBieHre ypaBHeHUH XUMAYECKUX peakLvi.

Pacuets! no xuMrueckM ypaBHeHUsIM. PellieHre 3a7jau Ha HaXOXX/jeHUE KOJIMYeCTBa, MacChbl UIN
o0beMa Mpo/IyKTa peakLivy 0 KOJIMYeCTBY, Macce Wi 00beMy UCXOZHOTO BelljecTBa. PacueTsl C
VICTIOJIb30BaHUEM TIOHATUS «JOJID», KOrJa MCXOAHOe BelecTBO JaHO B BHJe pacTBopa C
3a/laHHOM MacCOBOM Jlo/ield pacTBOPEHHOIO BellleCTBa WM COJEP)KUT OMpeZie/IeHHYH0 [0/
NIpUMeCeHu.

Peakuyu pasnoxenus. IlpefcraBieHne O CKOPOCTM XWMWYECKUMX peakUyd. Karanus3aTopsl.
depmenTsl. Peakiyu coequnenus. Katamurrueckue M HeKaTalUTHUYeCKUe Peakivy, 00paThMbie
1 HeoOpaTUMble peakiny. Peakijuu 3ameltieHust. PsiJi akTHBHOCTH MeTaJIJIOB, ero UCIO/b30BaHKe
JJ1s1 TIPOTHO3UPOBaHUSI BO3MOXXHOCTHU TPOTEKaHWs peakLyd MeXAy MeTallaMU U KHUC/I0TaMH,
peaki1ii BbITeCHEHUS] OJJHUX META/IJIOB M3 PaCTBOPOB UX COJel JPYTrMMU MeTaiiamu. Peakumu
obmeHa. Peakuyu HeWTpanu3auyH. YCIOBUSI TPOTEKaHWs peakiuii oOMeHa B pacTBOpax [0
KOHLIA.

Tunel XMMUUeCKHUX peakLMi Ha NpuMepe CBOMCTB BOZbI. Peakijys pas/ioyKeHus — 371eKTPOJIN3
BOZbl. Peakiu coejuHeHUs] — B3aWMOZENCTBHE BOJbl C OKCHJAMH MeTalJIOB U HeMeTaslIoB.
YcnoBue B3aMMOZEUCTBYS OKCHZIOB MeTa/lJIOB M HEMETA/IZIOB C BOJOU. IIoHATHE «TUAPOKCUABI».
Peakijun 3amelrieHusi — B3aUMOJENCTBHE BOJbI C MeTajjlaMd. Peakiyy obMmeHa — TUApOIU3
Bell|eCTB.

Jemoncrpanuu. [Tpyumepsl Gu3nueckux siBJieHWM: a) TylaBieHue napaduHa; 6) Bo3roHKa noja
unu OeH30MHOM KHUC/IOTHI; B) pacTBOPeHHE OKpAaIlleHHBIX COJiel; T) Auddy3us AYIIMCTBIX
BeleCTB C Topsillleld JaMIIOYKM HakanvBaHUs. IIpviMepbl XMMUUECKHX SIB€HWM: a) TOpeHue
MarHusi, (ocdopa; 0) B3aUMOZENWCTBUE COJITHOW KHUCJIOTBI C MpPaMOpPOM WM MeJIOM; B)
nosiyueHve ruzipokcuza Meau (II); r) pacTBopeHue MOMyYeHHOrO TMAPOKCHZA B KUC/IOTax; [)
B3auMogencTeue okcuga meau (II) ¢ cepHOM KMC/IOTOM NpU HarpeBaHUM; €) pas/ioXKeHue
repMaHraHaTta Kajusi; XK) pasio)kKeHue repokcuza

BOJIOpOJila C TOMOILBIO [UOKCHJA MapraHija M Karajasbl KapTodesss WIM MODKOBHU; 3)
B3aUMo/leiicTBHe pa3baBIeHHBIX KUC/IOT C MeTa/lJIaMU.

ITpakTHueckue padotsl 3. [Ipr3HaKK XUMUUECKUX PeaKLUi.

KonTposbHasi padora 3 110 TeMe: «VI3MeHeHUsl, TPOUCXO/SIINE C Bel[eCTBaAMU»
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Tema 5. PactBopenne. PacTBopbl. CBOHCTBa pacTBOPOB 3/IEKTPO/IMTOB
PacTBopeHyve Kak (u3MKO-xuMuuyeckui npouecc. [IoHsiTue 0 ruzpaTax U KpUCTa/IOrHpaTax.
PactBopuMocTe. KpuBble pacTBOPMMOCTH Kak MOJe/lb 3aBUCHUMOCTHA PaCTBOPUMOCTH TBEpZbIX
BeleCTB OT TeMIriepaTtypbl. HackllljeHHble, HeHachlljeHHble W TepechilieHHble PacTBOPBI.
3HaueHHe pacTBOPOB /I/Is1 IPUPO/bI U CeNTbCKOTO XO35IMCTBA.
[MoHsiTHe 00 3/1€KTPOUTHYECKOM [JUCCOLMALIK. DJIeKTPOUTHI U He3JeKTPOIUThI. MexaHu3M
JIMCCOLMALMN SJIEKTPOJIUTOB C Pas/IMYHbIM XapakTepoM CBsi3u. CTerneHb 3/1€KTPOJIUTAYECKOU
guccormanuu. CUibHbIe U c1abble 3/1eKTPOJTUTHI.
OCHOBHBIE TOJIOKEHUS] TEOPUM 3JIeKTPOJIMTUUECKOW Jucconanuu. VIOHHble ypaBHeHUs
peakuuii. Peakuyu o6meHa, aylye 0 KOHLIA.
Knaccudukaiiysi MFOHOB ¥ UX CBOMCTBA.
Kucnotel, ux knaccudukayus. [Juccoupanusi KUCIOT W MX CBOWCTBA B CBeTe TEOPUU
3JIEKTPO/IMTUYECKON  UCCOLMalMi. MoOJeKynaspHble UM HOHHble yDaBHEHUS peakLuu.
BsaumogeicTBue KUCIOT C MeTa/ylaMU. O/IeKTPOXMMHYECKUM psiJi HalpshKeHUWM MeTasuioB.
B3anmogeiicTBre KUCIOT C OKCHMJaMU MeTalioB. B3auMozencTBre KUCIOT C OCHOBAaHUSIMU —
peakuysi HeWTpanu3aluu. B3aumogelicTBMe KUC/IOT C CoJisiMU. VIcriosib30BaHWe TabJULIbI
PacTBOPUMOCTH [/151 XapaKTePUCTUKU XMMUUECKUX CBOWCTB KUCIIOT.
OcHoBaHug, ux Knaccugukauus. Jlucconpaniiss OCHOBAaHMM M MX CBOMCTBA B CBeTe TEOPUM
3JIEKTPO/IMTUYECKON AuccoLManvui. B3aumozelcTBUe OCHOBaHWM C CoOJissMH. Vcmosib3oBaHue
Tab/MMLIBI  paCTBOPUMOCTH  /I/Ii  XapaKTePUCTUKU  XWMHUUECKHWX  CBOMCTB  OCHOBaHUM.
BsaumogeiicTBue 1iesi0ueit C OKCUIaMU HEMeTasl/IoB.
Comu, uMX [uccouyaldsi M CBOMCTBA B CBET€ TEOPUM 3JIEKTPOIUTHYECKOW UCCOLMALUHU.
B3aumogeticTBre coseli ¢ MeTa/iaMH, 0COOEHHOCTU 3THX peakiuid. B3aumMogelicTBue coseli ¢
consimu. Vcrionb3oBaHue Tab/UIbl PACTBOPUMOCTH [I/Isi XapaKTePUCTUKH XUMHUUECKUX CBOMCTB
COJIeH.
O06o00611eHre cBefieHUi 06 OKCHAX, MX KaCCU(PUKAIIUU U CBONCTBAX.
lenetTnueckue psabl MeTa/ula U HeMmeTa/la. ['eHeTHueckas CBsI3b MeXAY KjlacCaMU
HEOpPraHWYeCcKHX BeILecTB.
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PEaKLHH.
OnpepeneHve crereHeil OKUC/IeHUs [/Is1 3JIEMEHTOB, 00pa3yollyX BelleCTBa pa3HbIX K/IaCCOB.
Peakiu WOHHOTO OOMEHa U OKHUC/IUTE/TbHO-BOCCTAHOBUTE/bHBIE peakiyu. OKUC/IUTeNTh |
BOCCTAHOBHUTE/b, OKHC/IEHWE U BOCCTaHOB/eHWe. (CocTaB/ieHUWEe ypaBHEHWW OKHUC/IMTENIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIMA METOZIOM 3/IeKTPOHHOTO OasiaHca.
CBolicTBa MpOCTHIX BeELeCTB — MeTa/UIOB U HeMeTa/uloB, KWUCIOT W COleid B CBeTe
OKHC/TUTE/IbHO-BOCCTAHOBUTE/TbHBIX PEAKLIUM.
JemoHcTpanuu. B3anMo/ielicTBHe pacTBOPOB XJIOpU/ia HaTpusi U HUTpaTta cepebpa. [TomyueHue
HepacTBOPUMOIO TMAPOKCHU/A U B3aUMOJEUCTBHE ero C KUCA0TaMU. B3anMogelncTBre KUCIOT C
OCHOBaHUSIMU. B3auMogieicTBUe KUC/IOT C OKCHMAAMU MeTa/uloB. B3aumogeincTBue KUCIOT C
MeTa/ulaMHu. B3auMogeiicTBrUe KUCIOT C COMsIMUA. B3aumofencTBHe Ijesiouerd C KUC/IOTaMHU.
BsaumogeiicTBue 1jenoveil € OKCHaMK HeMeTalioB. B3aumogeicTBue Liesioueld C COJISIMM.
T[TosyyeHre W CBOMCTBA HEPAaCTBOPUMBIX OCHOBaHMM. B3aumogeiicTBie OCHOBHBIX OKCH/IOB C
KUC/IOTaMH.  B3aumogeiicTBie OCHOBHBIX OKCHJOB C BOJOA. B3auMogelicTBUe KUCIOTHBIX
OKCH/IOB C I1leJI0UYaMH.
IIpakTnueckue pabdoTbl 4. YCIOBUSI TeueHUs XUMHUECKMX peaklUd MeXJy pacTBOpaMu
3JIEKTPOJIMTOB /10 KOHLI.
5. Pelienue skcriepuMeHTaIbHBIX 3a7a4.
HToroBasi KOHTpPO/IbHasi padoTa 3a Kypc Xxumuu 8 Kiacca

IIpeapMeTHBIMH pe3y/ibTaTaMH H3ydyeHUs IpeaMeTa «XUMUS» SABJSAIOTCA  C/IeyHOLue
YMEHUS:
Tema: «BBeaenue B xumuio. IIpegmver xumum»

BbINyCKHUK HAyUWTCS:
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> PackpblBaTh CMBICT OCHOBHBIX TIOHSITHA:  BeIeCTBO, XHUMHWUYECKAH 3/IeMeHT,
OTHOCHTEJ/IbHast aTOMHasi U MOJIEKYJIsIpHasi MacChl;

» Ha3bIBaTh XMMHUUECKHEe /IeMeHTHI;

» BBIUMC/ISTH OTHOCUTEIbHYIO MOJIEKY/ISIDHYIO M MOJISIDHYIO MacChl BEILeCTB, a TaKXkKe
MaCCOBYIO [IOI0 XUMHUUYECKOTO 3/IeMeHTa B COeZMHEHUSIX /IS OLIEHKHM MX MPAKTUYeCKOn
3HAUUMOCTWY;

» CoOJroaTh TIpaBUIa TEXHUKU 0€30T1acCHOCTH TP MPOBeIeHNH Hab/TF0/IeHUH U OTTLITOB

BBIMYCKHUK MO/TyYUT BO3MOXKHOCTb HAYUYHUThCS:

> ompejenisiTh POJib Pa3/IMYHBIX BEI|eCTB B IIPHUPO/Ie U TEXHUKE;

» XapaKTepU30BaThb METO/Ibl XUMUUECKOU HayKH (Hab/ro/ieHre, CpaBHEeHUE, IKCTIePUMEHT,
M3MepeHre) U UX POJib B TIO3HAHUH TTPUPO/IbI

Tema: «<ATOMBI XHMHUYECKHX 3/IEMEHTOB»

BBIMyCKHUK HayumlTCS:

> PackpblBaTh CMBIC/I OCHOBHBIX TOHSATHI: aTOM, W30TOMbI, XWMHUEeCKas CBSi3b,

3/IeKTPOOTPUL[ATeTbHOCTE;
OOBSICHITH (PU3UUYECKUI CMBICJT TIOPSAKOBOTO HOMEpa 3JeMeHTa, HOMepa TpYIIIIb,
HOMepa Iepro/a;
COCTaB/IATh CX€Mbl CTPOEHUsSI aTOMOB TepBbIX 20 3/1eMEHTOB MEPUOJUUECKON CHUCTEMBI
O..Menpeneesa;
pa3nMuaTh BU/IBI XMMUYECKOW CBSI3U: MOHHYIO, KOBAJIEHTHYIO TIOJISIPHYO, KOBAaJIEHTHYIO
HETOJISIPHYIO Y MeTaJUTNUeCKYIo;
n300pa)kaTh 37€KTPOHHO-MOHHBIE (DOPMYJIbI BelllecTB, 00pa30BaHHBIX XMUMHUYECKUMU
CBSI35IMU Pa3HOTO BH/a.

BBIMYCKHUK MO/TyYUT BO3MOXKHOCTb HAYUHUThCS:

» O0CO3HaBaTh 3HAueHWe TeOpeTUYeCKUX 3HAHWM [/Ii TIPAKTUUeCKOW [1esITelTbHOCTH
YesioBeKa;

» OMHWCHIBATb U3y4YeHHbIe 00BEKTHI KaK CUCTEMBbI, TPUMEeHsIs JIOTHKY CUCTEMHOTO aHan3a

Tema: «IIpocThie BemjecTBa»
BBIMyCKHUK HayulTCS:

» KJIaCCU(PULIMPOBATh XUMHUUYECKME 3JIeMEeHTbl Ha MeTajlbl, HeMeTa//lbl, HWHEepPTHbIe
3/1eMeHTBI (Ta3bl) /i7IsT 0CO3HAHUS B&XXHOCTH YTIOPSZ0YeHHOCTH HayUHbIX 3HAHUM;

» BBIUMC/ISTH KOJMUECTBO BeIeCTBa, 00beM MM MacCy 10 KOJTMYEeCTBY BEIeCTBa;

Y VWV VYV V¥V

BBIMyCKHUK MOMYYUT BO3MOXXHOCTb HAyUUThCS:

» pasBUBaTh KOMMYHUKATHBHYO KOMITETEHTHOCTb, MCIIO/Ib3Ysl CPEZICTBA YCTHOU U
MUCbMEHHOW KOMMYHUKAaLUY TIpY paboTe ¢ TeKCcTaMy yueOHUKA U [JOTIO/THUTeTbHOM
JIUTEpaTypOM, CIIPAaBOUHBIMH TabuIjaMu;

» TIPOSIB/IATH TOTOBHOCTDH K YBA)KEHUIO MHOW TOUKU 3PeHUsT PU 00CYK/IeHUH Pe3y/IbTaToOB
BBITTOJTHEHHOUM pabOoThI

Tema: «CoeiHeHUsI XHMHYECKHX 3/IeMEHTOB»
BBIMyCKHUK HayulTCS:

» OnpeJiesisiTh CTeTlleHb OKUC/IeHUs 3ieMeHTa B COeIMHeHUSIX;

> ompefensaTh TIPUHAZJIEKHOCTb BeIeCTB K ONpe/ie/IeHHOMY K/lacCy HeopraHW4eCcKHX
BeIleCTB;

» Ppas3nuuath SKCIIePUMEHTATbHO KHUCAOTHI W INENOUH, TIOMb3YSICh HWHAWKATOPaMM;
0CO3HaBaTb HeoOXOAMMOCTb COO/tOfleHUss Mep 0e30macHOCTM TMpY  obpalljeHun ¢
KHCJIOTaMH U 11]eJI0YaMH.

» BbISIBJISITb 3aBUCHMOCTb CBOMCTB BeIl|eCTB OT CTPOEHMSI UX KPUCTa/JIMUeCKUX PelléToK:
VOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX, METa/UTAYeCKUX;

» TIPUTOTOBJISATH PACTBOPbI C OTpeZie/IEHHON MacCOBOM [10/iell paCTBOPEHHOTO BeILleCTBa;
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>

COCTaB/sATH  (POPMy/Ibl HEOpPraHWYeCKUX COeJUHEHUM TI0 CTereHsM OKHC/IeHHs
3JIEMEHTOB, a TaK)Ke 3apsjjaM HMOHOB, YKa3aHHBIM B TalO/ivile paCTBOPUMOCTH KUCJIOT,
OCHOBAHUU U COJIEH;

BBIHYCKHI/IK MOJIyUHUT BO3MOXHOCTb HAYUHUTBCS:

>

HCI1I0/1b30BAaTh HpI/IO6p6TEHHbIe 3HaHUA U YMEHNA B Hp&KTH‘-IECKOﬁ AedATe/IbHOCTH U
HOBCGAHEBHOﬁ JKU3HU [JId TIDUTOTOBJIEHKA PACTBOPOB 3a,anH0ﬁ KOHLIEHTpal1H.

Tema: «/3MeHeHUs, IPOUCXOASALME C BelleCTBaMu»
BbINMyCKHUK HayuuTCS:

>
>
>
>

NIPUBO/IUTh MPUMePbl XMMHUYeCKUX MPOLIeCCOB B TIPHUPOJE;

1300pakaTh CyL[HOCTh XUMUUECKUX PeakLMi C MOMOIIbI0 XUMUYeCKUX YPaBHeHUH;
OOBSCHATB pa3nUYHbIe CIOCOOBI K/TaCCUPUKALIMM XUMUUECKUX PeaKLvii;
TIPOBO/IUTh XMMUYECKHe OTbITHI U SKCTIePUMEHThI U 00BSICHSITh UX pe3y/bTaThl;

BBIHYCKHI/IK MOJIYUYHUT BO3MO>XHOCTb HAyUHNTbHCA:

>
>

MOHUMAaTh POJIb XMMHUYEeCKHX MPOL[eCCOB, MPOTEKAIOIUX B MPUPO/IE;
rpaMOTHO 00paIIaThCsl C Bel[eCTBaMU B MIOBCETHEBHOM >KU3HU.

Tem: «PacTBopenue. PactBopbl. CBoiiCTBa pacTBOPOB 3/IEKTPOIUTOB»
BBIMyCKHUK HayulTCS:

>

Y V VY

Y VWV VYV V¥V

>

pacKpbIBaTb CMBIC/T OCHOBHBIX IIOHSITUM: PpacTBOPBI, 37€KTPOJUT W HEdJIeKTPOJIUT,
5/IeKTPOJIMTUUECKas: AWCCOLMALUs; OKWC/IWTEe/b W BOCCTAaHOBUTE/b, OKWUC/IEHHE U
BOCCTaHOBJ/IEHUE

0OBSICHATE CYIIHOCTb PeaKi[iii HOHHOTO 0OMeHa;

KJ/IaCCU(ULIMPOBaTh OKCU/IbI U OCHOBAHKSI 110 CBOMCTBaM, KUCJIOThI Y COJIU 110 COCTaBy;
COCTaB/ISITh YPABHEHUSI 3JIEKTPOJMTUUECKOU AUCCOLMALMM KHUCJIOT, Le/ouel, COojew;
MoJHbIeE U COKpAllléHHble MOHHBbIe YypaBHeHWsI peakUuii oOMeHa; ypaBHeHUs
OKHC/IUTeIbHO-BOCCTAHOBUTE/bHBIX PeaKLii;

COCTaB/ISITh ypaBHEHUsI Peakl|1ii, COOTBETCTBYIOLUX MOC/Ie0BaTe/IbHOCTU («LIelouKe»)
npeBpall{eH’i I HeopraHMUecKuX BellleCTB pa3/MUHbIX K/1aCCOB;

HasblBaTh O0OIl[Me XWUMHUUeCKHWe CBOMCTBA, XapaKTepHble [ KaXJ0ro W3 KJIacCoB
HeOpraHWYeCKUX BellleCTB: KUCI0T, OCHOBaHUM, COJIeH;

NPUBOJUTL  TMpPUMEpPbl  peakLyd, TOATBEP)KJAIIIUX  XUMHUUeCKHe  CBOMCTBA
HeopraHMuuecKuXx BellecTB: OKCU/OB, KHC/IOT, OCHOBaHUM U COJiel;

COCTaBJISAITh OKUCTUTETbHO-BOCCTAHOBUTE/bHBIM OanaHc ([Jis W3yueHHbIX peakluii) 1o
NIpe/JIOKeHHBIM CXeMaM peakL[iil U OIpeJensiTh BeleCTBO-OKWUC/INUTE/Ib U BelecTBO-
BOCCTaHOBUTE/b B OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIvsX;

TIPOBO/IUTH 71a00PAaTOPHBIE OIMBITHI, TIOATBEPIKAAIOIIe XUMUYeCKHe CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPraHWYeCKUX BelecTs;

BBIHYCKHI/IK MOJIyUHUT BO3MO>XHOCTb HAYyUHNTBCA:

>

>

>

COCTaB/ISITb MOJIEKY/ISIDHbIE M TOHbIE UOHHbIE ypaBHEHHSI M0 COKPALLEHHbIM HOHHBIM
ypaBHEeHUsIM;

MPUBO/JUTH NPUMeEpPHI Peaklvii, OATBEP)KJA0IIUX CyLeCTBOBaHHEe B3aMMOCBSI3U MEX/Y
OCHOBHBIMHU KJlaCCaMy HeOpraHWYeCKUX BelllecCTB;

WCTI0/Tb30BaTh MPUOOPeTEHHBIE K/T0UeBbie KOMITETEHTHOCTH TPU BLITIO/THEHUU
MCCTIeJOBaTeIbCKUX MTPOEKTOB T10 M3yUeHHI0 CBOMCTB, CII0COO0B TIOMyUeHUst U
pacrio3HaBaHusl BEL|EeCTB;

BBISIB/IATh CYLI|eCTBOBaHWe TeHeTHYeCKON B3aMMOCBSI3M MEX[Y BelljeCTBaMU B PAAY:
NIPOCTOE Bell|eCTBO — OKCHJ|, — FM/IPOKCUJ, — COJIb;

9 kiacc

Beepaenue. O0mas xapakTepuCTHKA XUMHUUYECKHX 3/IeMeHTOB M XUMHYECKUX peaKijui
Ilepuoanueckuii 3akoH U Ilepuosuuyeckasi cucreMa XUMHUUYeCKHUX 3jemeHToB [I. W.
MenpeneeBa
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XapakTepyCTHKa 3/eMeHTa [0 ero MojokeHuto B Ileprosnueckou cucTeMe XMMHYECKHX
snemenToB [I. I. MeHnpeneeBa. CBolCTBa OKCH/IOB, KUCJIOT, OCHOBAHWUM U COJIel B CBETE TEOPUU
3JIEKTPOJIMTUUECKOM AUCCOLMALIMKA U OKUC/IEHUSI-BOCCTAHOBIIEHMUS.

[lonstTie o0 mnepexofHbIX »3yeMeHTaX. AM@OTepHOCTb. ['eHeTUUeCcKWW psif TepexoJHOro
3/IeMeHTa.

[Tepuoguueckuii 3aKoH U Ileproanueckas cuctema XuMU4eckux sineMeHToB [1. V1. MeHzeneeBa.
XyMuyyeckasi OpraHv3alyisi )XUBOM U HEe)XMBOM NPUPOJbl. XMMUYECKUM COCTaB fjpa, MaHTUU U
3eMHOM KOpbl. XHUMHUUYeCKHe 3/7eMeHTbl B KJIeTKax JKUBbIX OpraHvM3MoB. Makpo- u
MHUKpPO3J/IEMEHTBI.

Ob6o01ieHre cBeJleHWM O XMMMUeCKHX peakiusx. Kiaccudukauys XUMUUeCKUX peakLuil 10
Pa3MUHBIM TIPU3HAKAM: «YHCJI0 M COCTaB Pearupyrommx W 00pa3yromuxcsi BeIIecTB»,
«TeroBor  3((eKT», «HarpaB/ieHUe», «U3MEHeHUe CTeleHell OKUC/IEeHHsI 5/IeMEeHTOB,
00pa3yroIux pearupyrolye BelljecTBa», «(hasa», «UCII0/b30BaHUe KaTanu3aTtopa». [IoHsTHE O
CKOPOCTU XMMMUYECKOM peaklUu. PakTophl, BAMSIOLIME HAa CKOPOCTb XMMHYECKUX peakLUil.
KaTanm3aropsl 1 Katamm3. THruOUTopbl. AHTHOKCH/IQHTBI.

JemoHcTrpanuu. Pazmunbie hopmbl Tabmuiel [. I.MeHzeneeBa. Moen aToMOB 3/ieMeHTOB 1
—-r0 nepuofioB. Mogjenb CcTpoeHusi 3eMHOro Iuapa (TonepeuHbld paspes). 3aBUCHUMOCTb
CKOPOCTU XMMHYECKOW peakLyy OT MPUPO/bl pearupyrolivx BelecTB. 3aBUCUMOCTb CKOPOCTU
XUMHYECKOM peakLud OT KOHLIeHTpaljuM pearupyroluX BellecTB. 3aBUCUMOCTb CKOPOCTH
XUMUUECKOM peaklMy OT IUIOIIaJu CONPUKOCHOBEHMS] pearvpyroliyx BellecTB («KUITSLLUN
CTIOW»).

JIaGopaTopHbie onbIThl 1. [lonyyeHue TUApPOKCH/A IIMHKA U WCC/IelOBaHUe ero CBOWCTB. 2.
MopgenpoBanue mnoctpoeHusi [lepuoguyeckold CHUCTeMbl XMMHYECKUX 3jeMeHTOB [l
N.MeHgeneeBa

JuarHocruyeckasi KOHTPO/IbHasA padoTa

Tema 1. MeTa/isbl

[Tonoxxenne metannos B Ileproanueckon cucrteme XMMU4eCcKUx ssemeHToB 1. V1. MeHzeneesa.
Mertaniuueckasi KpUCTa/uIMyecKasi pellieTKa M MeTaj/uTMueckasi XvUMWdecKas cBsi3b. OOimue
¢usnueckre cpoiictBa MertasyioB. CrijiaBbl, MX CBOWCTBA M 3HaueHWe. XMMHUUECKHe CBOMICTBA
MeTaJIJIOB KaK BOCCTAHOBUTENIEH, a TakK)Ke B CBETE MX I0JIOKEHHUSI B 3/IEKTPOXUMUUECKOM PALY
HaNpsUKeHUN MeTaslIoB.

Kopposusi Mmeta/uioB u criocobsl 60peObl ¢ Heil. Metaruiel B mipupoge. OOiiue criocodbl nx

TIOJTy YeHUSl.
O0wias xapakTepuCTHKA IIe/J0YHBIX MeTa/lIoB. MeTanbl B ripupofie. Obiye criocobsl nx
nosiyyeHusi. CrpoeHue atomoB. lllesouHble MeTa/uibl — IPOCThIe BelljeCTBa. BaxHelinue

CoeZIMHeHUsI I1eJIOYHbIX MeTalJIoOB —OKCH/IbI, THAPOKCUIBI U COMUA (XJIOPH/bI, KapOOHAaTBhI,
cynb(atel, HUTpaThl), WX CBOHCTBA U TMpUMEHEHWe B HapoJHOM Xo3siicTBe. KanuiiHble
y00peHwusl.

O0mias xapakTepHCTHKA 3/1eMeHTOB ry1aBHOM moparpymnsl II rpynmmel. CTpoeHre aToMoB.
[[TenouHO3eMenibHBIE ~ MeTa/ulbl —  TIPOCTble  BelecTBa. BaxHelllue  coeJUHEHUs
IIe/IOYHO3eMe/TbHBIX MeTalJioB — OKCH/bI, THAPOKCHIBl W COMA (X/IOpHbl, KapOOHATBhI,
HUTPAaThI, Cy/ibdathl, hocdaTel), UX CBOWCTBA ¥ IPUMEHEeHVe B HAPO/JHOM XO035IHCTBe.
Amomunnii. CTpoeHre atoma, (u3nMyecKre M XUMHUECKHe CBOMCTBAa IPOCTOrO BelecTBa.
CoenviHeHus1 alMlOMUHUS — OKCHJ, ¥ TUAPOKCH/[, UX aM(oTepHbIN XapakTep. BaxHeiiie conu
antoMuHus. [IprMeHeHNe antOMUHUS U €r0 COeIMHeHUH.

XKeneszo. CTpoeHre atroma, (u3MUecKkMe W XMMHYeCKHMe CBOMCTBA IPOCTOTO BeIllecTBa.
lenetnueckue psapl Fe2+ u Fe3+. Baxueumme comu jxenesa. 3HaueHWe >Kejle3a U ero
COoeJMHeHWH [i/1s IPUPO/bl M HAPOJHOTO XO35IMCTBa.

JdemoncTpanuu. OOpasibl 1[e/I0OYHbIX W II[eJI0YHO3eMe/bHBIX MeTasuioB. OOpasipl CIIaBOB.
BsaumogeiicTBie pacTBOPOB KUCJ/IOT U cosiel ¢ MeTa/uiaMu. [lonyyeHre ruZipokcy/ia antOMUHUS
YW WCC/Ie[jOBaHMEe ero CBOMCTB. B3aumogelcTBHe >Keme3a C COJMSIHOM KUQIoTOW. [lonmyueHue
ruzpokcuoB xesesa (I1) u (IIT) u u3yuyeHue UX CBOWCTB.
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IlpakTnueckue paborbl. 1. OcyliecTBieHre 1EMIOUKM XWMHYECKHX I[IpeBpallieHui. 2.
[TonyueHve U CBOMCTBa COeJVHEHHIM MeTa/IoB. 3. PellleHue SKCriepMMeHTa/IbHBIX 3a7au Ha
pacrio3HaBaHUe U M0oJIyYeHue COeIMHeHUN MeTaslioB.

KonTposbHas padora Nel 110 Teme : MeTtasuibi»

Tema 3. HemeTa/nbl

OO1jast xapakTepuCTHMKa HeMeTasioB: TosoxeHrue B [lepuoindyeckoil cucteMe XUMHYeCKHUX
sneMmeHTOB [I. .MeHpeneesa,

0Cc00eHHOCTU CTPOEHUsI aTOMOB, 3/IEKTPOOTPHULaTeTbHOCTL (D0) Kak Mepa «HeMeTa/UTMYHOCT»,
pap D0. Kpucraumueckoe CTpOeHHWe HeMeTa/VIOB — TMPOCTBIX BelecTB. AJIIOTPONUS.
dusnyeckue CBOMCTBa HeMeTa/I0B. OTHOCHUTE/ILHOCTh MOHSATUM «MeTal/l» U «HeMeTasll».
Bopopogp. [Tonoxenne Bomoposa B Ileprosnueckod cucreme XUMHYeCKUX 3jemeHToB [I. .
MenpeneeBa. CTpoeHre atomMa U MoJieKynbl. PU3nMyeckre U XMMUUECKHe CBOMCTBA BOZOPO/a,
ero rnojiyuyeHue U NpuMeHeHue.

Bopa. Ctpoenue Mosnekynbl. BopopogHasi xumuueckast cBsisb. Pu3nueckue CBOMCTBA BOJBI.
AHOManmu CBOWCTB BOAbL. ['mzapodumisHble 1 ruapodoOHbIe BeljecTBa. XUMHUECKUe CBOWCTBA
BoZbl. KpyroBopoT Bozbl B mpupofe. Bopgoouuctka. Aspaiusi Bofbl. BbiTOBble (DUIBTPHI.
MuHepasnbHble BOABL. [JUCTU/IIMpOBaHHAas BOJa, ee NoJIyYeHre U [IpUMeHeHHe.

OO0mjas xapakTepucTHKa rasoreHoB. CTpoeHre aTtoMoB. [IpocThie BelljecTBa M OCHOBHbIE
CoelMHEeHUs TaJloTeHOB, MX cBoicTBa. KpaTkue cBeseHust o xjyope, Opome, ¢rope u wofe.
[IpuMeHeHVe TajloreHOB U UX COeJJMHEHHWH B HAPOJHOM XO3SICTBe.

Cepa. CtpoeHne aToma, alOTPOIUsi, CBOWCTBA U TIpUMeHeHHe poMOWuYecKoi cepbl. OKCHIBI
cepbl (IV) u (VI), ux nonyueHuve, cBolicTBa U rnpruMeHeHue. CepHasi KUC/I0Ta U ee COJH, UX
NIpUMeHeHre B HapOZHOM X03s1cTBe. [Ipor3BOCTBO CepHOM KHUC/IOTHI.

A3ot. CTpoeHre aToMa U MOJEKYJbl, CBOWCTBAa MPOCTOrO BelljecTBa. AMMHAK, CTpPOEHHE,
CBOMCTBA, IOJlyuyeHHe U npumeHeHne. Com aMMOHMS, UX CBOMCTBA M NpuMeHeHHe. OKCHJBI
azota (II) u (IV). A30oTHasg KuUC/IOTa, ee CBOMCTBAa W TpUMeHeHWe. HUTpaTbl U HUTPUTHI,
npobieMa UX COZiep’KaHus B CeTbCKOX03sMCTBEHHOM MPOAYKLMUA. A30THbIe y100peHusl.
®ocdop. CTpoeHre aToma, alIOTpONus, CBoWcTBa Oesoro U KpacHoro ¢ocdopa, ux
npuMeHeHre. OCHOBHble coefvHeHUst: OKcHug ¢ocdopa (V) u oprodochopHasi KHUCIOTa,
docdatbl. DochopHbIe yaoOpeHusl.

Yrnepoj. CTpoeHue artoMa, asyIOTPOIUsi, CBOWCTBAa MoAW(UMKaluii, nprMeHeHHe. OKCHZbI
yrnepoaa (II) u (IV), ux cBoiictBa u mpuMeHeHHe. KapOoHaThl: KalbIWT, COZa, TOTAIll, WX
3HaueHue B IPUPO/Je U )KU3HU YeslOBeKa.

Kpemuuii. CTpoeHHe aToma, KpUCTA/I/IMUeCKUA KPEMHUM, ero CBOWCTBa M npuMmeHeHue. OKch,
kpemHus (IV), ero npupogHble pasHOBUAHOCTU. CHUMMKAThl. 3HaUeHWe COeUHEeHUI KpeMHUs B
JKUBOM U HEeXXUBOU ripupo/ie. IToHATHe 0 CUMKAaTHOM NTPOMBILLIIEHHOCTH.

Jemoncrpanum. [Tonyyenne u pacrio3HaBaHue Bofopoja. KauecTBeHHas peakuuss Ha
rajioreHu/l-uoHbl.. B3auMogelicTBre KOHLIEeHTPUPOBAaHHOM a30THOW KUC/IOTHI C MEJbIO.
JlabopaTtopHble ombITbl. O3HaKOMJ/IEHHE C COCTaBOM MHHepanbHOW Bofel. 30. CBolicTBa
pa3baBiieHHOM cepHOM KUCIOTHL. V3ydyeHue CBOMCTB aMMuaka. Pacrio3HaBaHUe cosieli aMMOHHUSI.
T'openue ¢ocdopa Ha Bo3znyxe U B Kuciaopoge. PacriosHaBaHue ¢ocdaro. ['opeHue yris B
Kucnopoge. Ilepexos kKapOOHATOB B TMJPOKapOOHATHI.

IlpakTHueckue paborTbl. 4. PeleHue 3KCriepUMeHTaNbHBIX 3a7au 1o Teme «[logrpymma
Kucnopoza». 5. [TonyueHue, cobrpaHye U pacrio3HaBaHKe ra30B.

KonTtposbHas pa6ora Ne2 o teme : HemeTanibi»

Tema 5. O000lleHHe 3HaHMII MO0 XUMHH 3a KypC OCHOBHOW mKosbl. IloaroroBka kK
rocyAapcrBeHHou uToroBoi arrecranuu (I'MA)

[Tepuoguueckuii 3akoH U Ileproanueckas cuctemMa XuMUUeckux sneMeHToB [l. VI.MeHzeneeBa.
@usnyeCcKMM CMBICJ IIOPSJKOBOTO HOMepa 3JIeMeHTa, HOMepOB Ilepuojia W TPYIIIBL.
3aKOHOMEPHOCTU M3MEHEeHUsI CBOMCTB 3/1eMEHTOB U MX COeJUHEHW B Mepuojax M rpynnax B
CBeTe Ipe/iCTaB/IeHNu O CTPOEHUM aTOMOB 3/1eMeHTOB. 3HaueHHe [leprouyeckoro 3akoHa.
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Bugpl Xx¥MHUueckux CBsi3ed M TUIbl KPUCTa/UIMYeCKUX pelleToK. B3auMOCBsI3b CTpOeHHs U
CBOWCTB BeLL[eCTB.

Knaccudukanuss XUMUUeCKHMX peakLMii 10 pa3/iMuHbIM TMpU3HaKaM (YMCA0 UM COCTaB
pearvpyrolmx 1 00pa3yroLUXcs BellecTB; Ha/jMuue rpaHuLipl pasgena as; TeroBoit 3¢ ¢exT;
V3MeHeHUe CTeleHell OKWC/IeHUs aTOMOB; WCIO/b30BaHUE KaTaau3aTopa; HampaB/ieHre
nipoTekaHusi). CKOPOCTb XMMHUYeCKUX peakiuid U (akTopel, Bausitoiie Ha Hee. OOPaTUMOCTb
XUMHUYECKUX PeakIii v CriocoObl CMel|eHHs] XUMUYEeCKOTO PAaBHOBECHS.

[IpocTeie U croxHble BewjecTBa. MeTa/uibl M HeMeTa/lbl. ['eHeTHuyeckue psiibl MeTasa,
HemeTa/yla M TepexofHoro metamia. OKCHABI M THAPOKCHZBI (OCHOBaHMS, KHUC/IOTHI,
amQoTepHble TUAPOKCHU/IBI), cod. VX cocTaB, KnaccuduKaius v ob1iye XuMruuecKre CBOMCTBA B
CBeTe TeOPUU VIEKTPOJIUTUYECKOW JUCCOLMALUHN.

HTorosasi KOHTpO/IbHasi padoTa 3a Kypc XMMuH 9 KJacca

TemaTnueckoe njianHupoBanue 8-9 Kaacc
TemMaTrueckoe TiJlaHUpOBaHMe (8 Kiacc)

Ne ypokoB HasBanue pa3pena, rnaB | KomvuecTtBo yacoB
Bcero W3 Hux (hopMbI KOHTPOJIs1)
KOHTPOJIbHBIX | MPaKTUYeCKUX
pabot pabot
1 BBegenue 5 - 1
2 ATOMBI XUMUYECKHUX 10 1 -
3/IEMEHTOB
3 [IpocTeie BelecTBa 8 1 -
4 CoeviHeHUsI XUMUYECKUX 10 - 1
3/1EMEHTOB
5 N3meHeHus, 13 1 1
MIPOUCXOZSIIE C
BellleCTBAMU
6 PactBopenue. PacTBOpHI. 22 1 2
CBoiicTBa pacTBOpPOB
3/1eKTPOJIMTOB
WUTOT0 68 4 5
TemaTrueckoe TijiaHMpoBaHUe (9 Kiacc)
Ne ypokoB Ha3Banue pasjena, riaB KonnuecTtBo yacos
Bcero N3 Hux (popmbl KOHTPOJISA)
KOHTPOJIbHBIX MpaKTHUYeCKUX
pabor pabor
1 Beenenue. Oobas 10 1 -
XapaKTepUCTUKa
XUMUUECKHUX 3JIEMEHTOB U
XUMHYECKUX peakLyui
[TeproanuecKuii 3aK0H 1
[Tepuoanueckas cucrema
XUMUUECKUX 3/1eMeHTOB /1.
N. MeHienieeBa
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2 Mertasuibl 19 1 3
3 Hewmetasnbl 27 1 3
4 O06o00111eHYEe 3HAHMI TIO 10 1 -
XUMUHU 3@ KypC OCHOBHOM
IITKOJIBI.
6 Wtoro 66 4 6
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