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Pa6ouas mporpamma pa3pa0oTaHa HA OCHOBE:

- (heZlepambHOTO rOCY1apCTBEHHOr0 06pa3oBaTENbHOIO CTaHAPTA OCHOBHOTO o61mero o6pa3oBaHus;

aBropckoii yue6Ho# nporpammsr O. C. I'abpuensna «Kype xumuu 11 8 — 11 kmaccos 0611e00pa3oBaTeNbHbIX

yupexnenui» M.: Jlpoda, 2015r;
= muchMa MurncrepeTsa obpaszosanus PO Ne 08-1786 ot 28.10.2015

= o6pasosatensHo# porpammbl MKOY TIOIIT Ne2

- yueGuuka Xummus. 8 kinacce, I'a6puersn O.C. 2016 T.

MecTo y4e0HOro npeaMeTa B y1e0HOM IIaHe
CornacHo y4e6HOMY IUIaHy, U3y4eHHe XMMHUK B 8 KJ1acce OCyIECTBIACTCA U3 pacuéra 2 4aca B Henemo, 70

9acoB B IO
IlnaHHpyeMbIe Pe3yJIbTATHI 0CBOEHHsI Y4eOHOro npeaMeTa

JInyHOCTHBIE pe3yabTaThl:
Oco3HaBaTh €AUHCTBO U ILIEJIOCTHOCTE OKPYXKarOIIEro MHupa, BO3MOXXHOCTH €ro mo3HaBacMOCTH U
00BSICHUMOCTH Ha OCHOBE D;OCTPDKCHI/II\/’I HayKH.

ITocTeneHHo BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHUC! 0OCO3HaBaTh HOTpe6HOCTL u
TOTOBHOCTH K caM006pa3013aHmo, B TOM YHCJIC U B paMKax CaMOCTOSITEILHON

NesITeIbHOCTH BHE IIKOJIBI, OLEHHUBATH JKU3HEHHBIC CUTYalluH C TOUKHA 3PCHHA 0e30macHoro 06p8.321 KH3HHU
U COXpaHCHHUS 300POBbI; OLICHHUBATh AKOJIOTHYECKUAN puckK B3aMMOOTHOIIIEHHH deNOoBeKa 1 IPUPOIbIL.
cDOpMI/IpOBaTB SKOJIOTHYECKOE MBIIIIJIEHUE: YMEHHUE OLICHUBATD CBOIO IESITEIIHbHOCTD U IOCTYIIKH Opyrux

JEofielf ¢ TOUKHU 3peHHMs COXPAHEHHs OKPY KaroIIel CpeIbl - rapanTa JXU3HI 1 GraromoTydns Jiroel Ha 3emie.

MeranpeaMeTHbIe Pe3yJbTaThbI:

Pezynamuenvie YYII:

CaMoCTOSTeTbHO 06HAPYKUBATh U GOPMYITHPOBATH yICOHYIO npo6ieMy, OIpenessiTh IeNb yaeOHOH
NeATeTbHOCTH, BEIOHMpPATh TEMY IIPOEKTA. ‘

BBIIBUTATh BEPCHH PEIIEHKs IPOOIEMEL, 0CO3HABATE KOHEUHBIH Pe3yNbTaT, BEIOMpPaTh U3 MPEIOKECHHbBIX
M MCKATh CAMOCTOSTENRHO CPENCTBA JOCTIKEHH LEIH.

CocCTaBIIATh (MHIMBHTYATGHO WIK B TPYIIIE) TLIAH PEIICHA npo0OIieMbl (BHITOTHEHHS IIPOEKTA).

PaGoTast TI0 IIaHy, CBEPSITh CBOM NEUCTBHS C IIEJBIO H, IPH HeO0OXOIMMOCTH, HCIIPABIIATH OMMOKA
CaMOCTOSITENBHO.

B nmasore ¢ yUuTeNeM COBEPIICHCTBOBATE CAMOCTOSTE/IBHO BEIPAOOTAHHBIE KPUTCPHH OLEHKH.

ITosnaeamenvHule YYII:




AHAIM3HPOBATH, CPABHIBATE, KIACCUDUIUPOBATE U 0606mmaTh (GakTel ¥ SBIEHHSA. BEIBIATS IPHIAHBI 1
CIIE[ICTBHUS IPOCTHIX SIBICHHM.

OCyIIeCTBIATH CpaBHEHHE, KIacCH(pUKAIHMIO, CAMOCTOSTEIBHO BBIOMpas OCHOBAHHA M KPUTCPHH L
yKa3aHHBIX JIOTHIECKHIX OTIEPAIIAiL;

CTpOHTH IOTHYECKOE PACCY KIEHNE, BKIIOYAIONIEE YCTAaHOBICHAE IPUIHUHHO-CIICICTBEHHBIX CBSI3CH.

Co3/aBaTh CXeMaTHUeCKHe MOJIEIH C BBIIENICHHEM CYIIECTBEHHBIX XapaKTEPHCTHK 00BeKTa.

COCTABJIATH TE3UCHI, PA3IAIHbIC BUBI IITAHOB (IIPOCTHIX, CIOIKHBIX U 1.11.). [Ipeo6pa3oBLIBATH
FH(GOPMAIMIO U3 OTHOTO BAIA B IPYToOH (TabuIry B TEKCT H IIP.).

BLIUATHIBATH BCE YPOBHU TEKCTOBOH MH(bOPMAIHH.

VMeTh OIpe/IeNsaTh BO3MOXKHBIE HCTOTHIKY HEOOXOMMBIX CBefIeHHU, IPOU3BOAHTE OUCK HH(OPMAIIWH,
aHANTU3MPOBATH ¥ OIEHUBATDH €€ TOCTOBEPHOCTD.

Kommynuxamuervie YYII.

CaMOCTOATEFHO OPTaHU30BBIBATE yueOHOE B3aUMOJICHCTBHE B IPYIINIC (ompemensaTh obmIIHe ey,
pacIpeeNsTh POIIH, JIOTOBapiBaThCA IPYT ¢ JPyroM A T.J.).

IlpeameTHBIE Pe3yabTATHI:

O6yugaromuiics Hayyumea: 1. B
Mo3HaBaTeNbHOH cdepe:

¢ OMMCHIBATH CBOWCTBA TBEP/IBIX, JKHIKAX, Fa3000pa3HbIX BEIICCTB, BRIICILL HX CyINECTBEHHBIE
TIPU3HAKH;

* XapaKTepH30BaTh BEIIECTBA I10 COCTABY, CTPOCHHUIO A cBOMCTBaM, YCTaHABIMBATh
IIPHYMHHOCIIEICTBEHHBIE CBSI3H MEX/Ty aHHBIMH XapaKTepUCTHKaMU BEIECTBA,

* pacKpHIBaTh CMBICII OCHOBHBIX XHMHUYECKHX OHSTHH «aTOMY, «MOJIEKYJIa», «XAMHYECKHH JNEMEHTY,
IPOCTOE BEMIECTBOY, «CIIOMHOE BEIECTBOY, «BATICHTHOCTE, HCIIOJIB3Y sl 3HAKOBYIO CHCTEMY XHMUM,

o p300paXkaTh COCTAB IPOCTEHIINX BEMECTB C IOMOIIBIO XUMHUYeCKHX (OpMyI B CYITHOCTD
XAMHAUYECKHX PEaKIHii ¢ IIOMOIIBI0 XMMHICCKUX ypaBHeﬁHﬁ;

e BRIYMCIISTH OTHOCHTENBHYIO MOJEKYIIPHYIO K MOJIIPHYIO MacChl BEMICCTB, a TaKXKe MacCOBYIO IOJIO
KIMHUECKOTO 3JIEMEHTA B COSIUHEHMUAX IS OLIEHKH UX PaKTUYECKOH 3HAYMMOCTH;

* CpaBHHBATH [I0 COCTABY OKCHJIBI, OCHOBAHMUS, KHCJIOTBL, COJIH;

o KkiaccH(UIMPOBATh OKCHIbI B OCHOBAHUS 110 CBOMCTBAM, KACJIOTHL H COJIM TI0 COCTaBY;

° IIpOBOOUTH HECJIOKHBIE XUMUYECKHUE OIIBITEI K HabroeHus 32 UI3MCHECHIAIMH CBOMCTB BEIECCTB B
IIporecce ux npeBpameHHﬁ; cobmoaaTh IIpaBuiia TeXHUKU 0€30T1aCHOCTH IIPH IIpOBEICHHH HaGH}OJICHHfI u

OIILITOB;
o pasmMuarh  OKCIEPUMEHTAIBHO ~KHCIIOTBI u ETOYH, [OJIB3YSICh UHIMKATOPaMHu;
0CO3HABATh HEOOXOIUMOCTE COOIIIOIEHHS MEP 6e30macHOCTH IIpH 0OpAIIEHUH C KACIOTaMH 1
Ieg0YaMH.

* pacKpHIBaTh CMBIC] EPHOIUICCKOTO sakona JI. I. Menneneesa,



o OMHCHIBATH W XapaKTEPH30BaTh TaGIMYHYI0 HOPMY HEPHOAMYECKOH CHCTEMBI XUMHUIECKHX
JJIEMEHTOB;

o XapaKTepH30BATh COCTAB ATOMHEIX A€ ¥ PACIIPE/IEICHHE THUCIIA SICKTPOHOB 10 SIICKTPOHHBIM CIIOSIM
ATOMOB XUMHUECKHX 3JEMEHTOB MAJIEIX IEPUOOB IIEPUOIUIECKON CHCTEMBI, a TAKKE KAl U KalbIHi,

e pa3NUYATH BHIBI XUMIUECKON CBSI3H: HOHHYIO, KOBAICHTHYO TOJIAPHYO, KOBAICHTHYIO HEMOIAPHYIO
U METaJTHYECKYIO;

e H306paXKaTh NEKTPOHHO-HOHHBIE (JOPMYIIBI BEMECTB, 00Pa30BAHHBIX XUMHICCKUMH CBASIMHU pa3Horo
BUJIA;

e BRISBIISTH 3aBHCHMOCTD CBOMCTB BEIIECTB OT CTPOEHHS MX KPHCTAIUIMIECKHX PEIIETOK: HOHHBIX,
aTOMHBIX, MOJIEKYJISIPHBIX, METAJIIMYCCKUX;

e XapaKTepH30BaTh XMMUIECKHE STIEMEHTHI U HX COCJMHEHNS Ha OCHOBE IIONOKCHU SJIEMEHTOB B
TIEPUOIMYECKON CUCTEME B OCOOEHHOCTEH CTPOSHHUS X aTOMOB;

° XapakTepH30BaTh HAYIHOC H MHPOBO33PEHICCKOC 3Ha4YEeHHUE NEPHOIUIECKOTO 3aKOHa 1
nepno,unqecmﬁ CHUCTEMBI XUMHUYECKHX JJIEMEHTOB I[ . Menneneesa; ° OOBICHATH CyTh XUMHYCCKHX

[[POIECCOB M WX MPHHIMIUAAIBHOE OTIHYIKE OT PH3HICCKUX;

° Ha3BIBATh IPU3HAKU K YCIOBHS MPOTECKAHHA XMMUICCKUX peakiuii;

* yCTAaHABJIHBATH IPUHAIIEKHOCTh XUMIICCKOH PEAKIMH K onpezenéHHOMY THILY [0 OJHOMY K3
KIIacCH)UKAMOHHEIX TTPU3HAKOB: 1) IO YHCITy U COCTaBY HCXONHBIX BEIICCTB H HPOLYKTOB peaxIyu
(peakIu COeqUHEHHs, Pa3I0KCHNS, 3aMEIICHUS 1 06MeHa); 2) 10 BBIIENIEHHIO WK IOITIOMIEHHUIO TeIIOTEL
(PEaKIEy 5K30TEPMHUYECKHE U SHIOTEPMUYECKHE); 3) O WM3MEHEHHIO CTETEHEH OKHCIEHWS XMMHYCCKHX
3IIEMEHTOB (pEaKIHH OKHCITHTEIFHO-BOCCTAHOBHTENbHEIE); 4) IO 00paTUMOCTH mporecca (peaxuuu
obpaTuMbie ¥ HEOOPaTUMBIE);

° COCTaBJIITH YPaBHEHUS SHGKTpOJII/ITI/I‘IeCKOﬁ aucconuanyy KucjoT, menoqeﬁ, colleii; ONHEBIC U

COKpaI_HéHHI:Ie HUOHHBIC YPaBHCHHUA pCaKI_[I/Iﬁ O6MGH3.; YpaBHEHHUS OKMCIIUTEIHFHO-BOCCTAHOBHTEIIBHBIX
peaKiui;

e HpOFHOBI/IpOBaTB IIPOIXYKTBI XUMHAYCCKHX peaKHI/Iﬁ 110 Q)OpMyHaM/ Ha3BaHUSIM HCXOIHBIX BEIIECTB,
OTIPENENATh HCXOMHBIC BEIECTBA IO dopmyraM/Ha3BaHHUSIM IIPOXYKTOB PEAKITHH,

e COCTaBIIATh YPAaBHEHHS PEAKIUi, COOTBETCTBYIOITUX [IOCIIEOBATENBHOCTH ((LETIOUKe ) IIpeBpaLCHUM
HeopraHI/I‘-IeCKI/IX BEUIECTB paSJII/I‘IHBIX KJIaCCOB,

° BBIIBJIITH B IIPOIIECCE SKCHepI/IMeHTa IIpu3HaKH, CBHMJIETEJILCTBYIOIIUE O HpOTeKaHHH XI/IMI/I‘{eCKOf/'I
peaKIiuu,

° OIpEOeiaTh HpI/IHaIIJIe)KHOCTI) HeopFaHI/I‘-IeCKI/IX BEIIECTB K OTHOMY H3 H3YUYCHHBIX KJIaCCOB/ TpyImIiL:
MeETaJUJIbl U HeEMETaJlJIbl, OKCHIBI, OCHOBaHHs, KHCJIOTHI, COJIH,

° COCTaBJLITH (bOpMYJ'IBI BEIIECTB 10 UX Ha3BAHUIM,

° ONpCACILITh BaJIEHTHOCTD U CTENEHDb OKUCIIEHHS 3JIEMEHTOB B BEIICCTBAX,



° COCTaBJIATH CI)OpMyHBI HCOpT‘aHI/I‘-ICCKI’IX CO€,[[PIH€HI/II71 IO BAJICHTHOCTSIM U CTEICHAM OKMCJICHHUA
5JIEMEHTOB, a TaKXe 3apsaaM HOHOB, yKa3aHHbIM B TabNuIe paCTBOpI/IMOCTI/I KHCIIOT, OCHOBAHUM U coJei;

° OOBICHITH 3aKOHOMEPHOCTH U3MCHCHHUA (bPI3I/I‘-IeCKI/IX U XUMHYECKUX CBOMCTB IIPOCTHIX BEMICCTB
(MeTaJ'IJ'IOB u HeMeTaJ'IJIOB) ¥ UX BBICIIIMX OKCHUIIOB, O6paSOBaHHBIX 3JIeMEHTaMu BTOPOT'O H TPETHETO

MIEPUOJIOB;

o Ha3bIBAThb OOINHE XMMHYECKHE CBOMCTBA, XapaKTEPHBIC AT IPYIII OKCHIOB: KHCIOTHBIX, OCHOBHBIX;

o Ha3LIBATH OOIIHE XHUMHUUECKHE CBOWCTBA, XAPAKTEPHBIE IS KaXI0ro 13 KJIaCCOB HEOPraHWYIECKUX
BEITIECTB: KHCIIOT, OCHOBaHHMH, CONEH;

° TIPUBOAMTH IIPUMEPBI peakIyii, HOATBEPIKAAIOIINX XUMUICCKHE CBOMCTBA HEOPraHUYECKHUX BEIIECTB!
OKCHJIOB, KHCJIOT, OCHOBAHHH U COJICH;

* OIpENeNsITh BEMECTBO-OKUCIUTEb H BEIeCTBO-BOCCTAHOBUTEID B OKHCITUTCIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUAX;

e COCTaBIITH OKHCJIHTCJIBHO—BOCCT&HOBI/ITGHBHBH‘;I.68.TIaHC (st U3y9EHHBIX peakIuii) 1mo
IpeII0KEHHBIM CXEMaM peaxui

2. B tpymoBoii chepe:

o IOJB30BATHCS JAOOPATOPHEIM 000PYIOBAHUEM U XIUMHAYECKOR TI0CY I0H;

* IPOBOJUTH JaOOPATOPHEIC OIBITEL, IO TBEPIKAAFOIIHE XUMUIECKHIEC CcBOiicTBA OCHOBHBIX KJIaCCOB
HEOPraHHUYECKMX BEIIECTB;

° TOTOBHTEH PaCTBOPHI C OTIpeIeIEHHON MacCOBOM IoJel pacTBOPEHHOTO BEIECTBA,

* OMpENEeNsITh XapaKTep CPesibl BOMHBIX PACTBOPOB KHCJIOT ¥ IIeo4del o H3MEHEHUIO OKPaCKH
WHIAKATOPOB;

* MPOBOJUTH Ka4eCTBEHHBIC PEAKIUH, TOATBEPIKAAIONIHE HANUINE B BOAHBIX pacTBOpax BEILIECTB
OTZENbHBIX HOHOB

3. B IIeHHOCTHO — OPUEHTANHOHHOH cdepe:
o aHAM3UPOBATDH ¥ OLIEHUBATH IOCIIEICTBUA UL oKpyKarormeii cpenibl OHITOBOM 1 TIPOM3BOJICTBEHHOH
JIeSITENHHOCTH UeJIOBEKA, CBA3AHHOM C nepepaboTKOM BEIIECTB.

4. B cthepe 6e30maCHOCTH KU3HENESITEIBHOCTH:

e (QKa3bIBaTh IEPBYIO IIOMOIIb IIpAa OTpaBJICHUIX, o)Korax m Jpyrux TpaBMax, CBSI3aHHBIX C

BEIIeCTBaAMHU U na6opaTopH51M O60py,H,OBaHI/IeM.

OO6yUaroIMiCs ROLYLUH 603MOHCHOCHLD HAYUUMbCA:

° TpaMOTHO O6an_IaTBC5I C BellecTBaMu B HOBCCHHGBHOﬁ JKU3HHU,
° OCO3HaBaTb HE00X0JUMOCTh cOOJIIOACHUS IPAaBUAJL 3KOJIOTHYECKH 0e30macHoro IOBEICHUI B

OKpy>Karomlell TPUPOTHOM CPELe;



e [TOHUMATH CMBICII X HE0O0X0IUMOCTh COOJIIOICHUS npe)mncaHHﬁ, npennaraeme B HHCTPYKIHAX 110
HCIIOIB30BaHUIO JIEKAPCTB, CpencTB OBITOBOM XVMHH H IIP.;

° HCIOJIb30BaTh HpI/I06peTéHHBIC KJIIOYEBbIE KOMIIETCHTHOCTH pu BBIITIOJITHCHUN HMCCIIea0BaTEIIbCKUX
TIPOEKTOB IIO H3y4YCHUIO CBOMCTB, cr1oco0oB IIOJIy4YCHUS U paCHOSHaBaHI/ISI BEIICCTB,

* pa3BHWBATH KOMMYHUKATHBHYIO KOMICTCHTHOCTE, HCIIONB3Y4 CPeCcTBa YCTHOH U MCEMEHHOR
KOMMYHHKAIIHI TP paboTe ¢ TEKCTaMH yyeOHUKA ¥ JOTOTHATETBHOH JUTEPaTypPOH, CIIPAaBOIHBIMU
TabIMIAMH, TPOSBISITE TOTOBHOCTE K YBXCHHIO MHOM TOUKY 3pEHHs IIPH 00CYK/IEHAN Pe3yIbTaToB

BBITOJIHEHHOM PaOOTEL;

« OOBEKTHBHO OIEHUBATH HH(OPMAIIHIO O BEIIECTBAX U XUMUIECKUX mpolieccax, KpUTHIECKH
OTHOCHTHCS K [ICEBIOHAYYHOM HH(POPMAIUH, HeI0OpPOCOBECTHOM peKiIaMme, KacaroIencs UCI0Ib30BAHMS

pa3NUYHBIX BEIIECTB.

e OCO3HABaTh 3HAUECHHE TEOPETUICCKUX 3HAHWH VIS IPaKTHIECKOH AeATEIbHOCTH 4eJI0BEKa,

* ONMCHIBATh H3ydYEHHBIE OOBEKTHI KaK CHCTEMBI, IpPUMEHSLS JIOTUKY CHCTEMHOTO aHaIN3a;

° [pPHUMEHSTH 3HAHUS O 3aKOHOMEPHOCTAX [EPUOTUIECKOM CHCTEMBI XUMHAYECKUX DJIEMEHTOB I
0OBSICHEHNS ¥ IIPEIBAICHUS CBONCTB KOHKPETHBIX BEIECTB;

° pa3BHBATh HHPOPMAIHOHHYIO KOMIIETCHTHOCTD ITOCPENCTBOM yTTyONeHus 3HAHUM 00 UCTOPHH
CTAHOBJICHHS XUMHUECKOH HAYKH, €€ OCHOBHBIX OHSATHIA, IEPHOIMIECKOro 3aK0Ha Kak 0{HOTO u3
BaKHEHITIHX 3aKOHOB MPHUPOIBL, 4 TAIOKE O COBPEMEHHBIX MOCTHOKEHUSIX HAYKH U TEXHUKH.

¢ COCTABJIATH MOJIEKYJISIPHBIE U ITOJTHBIC HOHHBIC ypaBHEHHS 110 COKpaIEHHbIM HOHHBIM yPaBHCHIM,

° IIPUBOJMTH MPUMEPHI peaKItuii, OATBEPKAAFOMIIX CyIIIeCTBOBAHUE B3aUMOCBA3H MEX/Iy OCHOBHBIMH
KJIaccaMy HEOPraHWYECKUX BEMECCTB,

° MPOrHO3UPOBATH PE3yIIHTATEL BO3IEHACTBUS pa3IuIHbIX ¢axTOpOB HA U3MEHCHHE CKOpPOCTH
XAMUUYECKON pEeaKIluu;

° IIPOTHO3HPOBATH PE3YIHTATHI BO3IEHCTBUS pa3sIHIHBIX (bakTOpoB Ha CMEIICHUE XAMHYECKOI'O
paBHOBECHSL.

° IPOrHO3UPOBATH XUMHUIECKUE CBOMCTBA BEIleCTB Ha OCHOBE WX COCTaBd U CTPOEHHS;

° TPOrHO3HPOBATH CIIOCOOHOCTH BEIIECTBA IPOABIATE OKACIATEIILHBIC WA BOCCTAHOBUTEIIBHBIC
CBOMCTBA C YIETOM CTEIIEHCH OKHCIICHUA 3JIEMEHTOB, BXOISIITUX B €ro COCTaB,

° BBUIBIIATH CYHIGCTBOBaHI/Ie FeHeTI/I‘-IeCKOﬁ B3aMMOCBSI3H MEXIY BEIECTBaAMHU B PAIy: IpoCcTOoC
BEIECTBO

— OKCHJI — THAPOKCHUI — COJIb;
e OpTaHH3OBBIBaTB, TIIpOBOIMTDH y‘{eHPI‘-I€CKI/Ie TIIPOEKTHL 11O HCCJIEIOBaHUIO CBOMCTB BEIIECTB, HMEIOIMUX

BaXXHOC HpaKTH‘-IGCKOC 3Ha4YCHHUC.

CopeprxaHne yae0HOro npeamMera



1. Beenenue (7 9)

Xumus — HayKa O BEIIeCTBAX, UX CBOMCTBAX U npeBpémeHHﬂx.

ToHsTHE 0 XHEMAIECKOM dIEMEHTe U (OpMax €ro CyIecTBOBAHNA: cBOOOIHBIX aTOMaX, IPOCTHIX U
CJIOKHBIX BEIIECTBAX

[Ipespamienst BemecTs. OTIHIHE XUMIICCKIX peakimii OT pU3nIECKUX sIBJICHWH. POb XMMHUH B XKHU3HA
YeJIoBEKa.

Kparkue CBEIeHHs U3 HCTOPHH BOSHUKHOBEHI 1 pasBUTHS XUMEY. [1epHOT ATXUMUH. [TousiTHE O
dunocodcrom kamue. XuMHUs B XVI B. Pasputne xumus Ha Pycu. Ponb 0T€4eCTBEHHBIX YUCHBIX B
CTAHOBJIEHAN XUMIUecKoif Hayku - pabotel M. B. JlomonocoBa, A. M. Bytneposa, JI. 1. Menzeneesa.

X MITEecKasi CAMBOJTHKA. SHAKH XMMUYECKHX SJIEMCHTOB 1 IIPOMCXO/ICHAC X Ha3BaHUi. XUMHUIECKUE
dopmymer. UHIEKCH # K03 QUITIEHTEL. OTHOCHTEIBHEIE ATOMHAS X MOJIEKYIIIpHAs Macchl. Pacuer MaccOBOH
JOJTH XMMITIECKOTO dJIEMEHTa 1o (opMyIIe BEIIECTRa.

TleprouyecKas CHCTeMa XUMHIECKUX JIEMEHTOB 1. I. MenzeneeBa, ee CTpyKTypa: Malble 1 GompIIue
TIEpHOJIBL, TPYIIIIBI U IOTPYIIIIB] (rmaBHas 1 nobounas). [lepuouaeckad cucTeMa KaK CIIpaBodHOe Iocobue
JUISL TIOJTYYEHNs! CBEIEHUH O XUMHYECKHX SIICMEHTaX.

PacueTHbIe 3agaun. 1. HaxoxneHune OTHOCATEIBHOU MOJIEKYJIAIPHON MacChl BEMIECTBA ITO €TI0 XUMHYECKOH
dopmye. 2. BeraucieHue MACCOBOH IONM XAMHUECKOT0 3JIEMEHTA B BEMECTBE 110 €T0 dopmye.
IpakTH4eckasi pabora Ne 1

[IpaBmia TEXHUKH O€30MACHOCTH IPH paboTe B XUMHUIECKOM xabunere. [IpreMbl 0OpareHus ¢
11a6opaTOpHBEIM 000PY IOBAHKEM 1 HarpeBaTe/bHBMH npubOpaMH.
1. IlpakTiaeckas padora Ne2

«ITpr3HAKH XUMAUCCKUX peaKIuiy
Tema 2. ATOMBI XHMH4YECKHX 3JIEMEHTOB (1 04u)

ATOMBI KaK (hopMa CyIIeCTBOBAHUS XMMUIECKUX SIEMEHTOB. OCHOBHBIE CBEJIEHHUS O CTPOSHHH aTOMOB.
Jl0Ka3aTeNbCTBA CI0KHOCTH CTPOCHHS aTOMOB. OmpiTei Pesepdopna. IlnanerapHas MOIEIb CTPOCHIA aToma.
CoCTaB aTOMHBIX SLIep: MPOTOHBI X HEUTPOHBL. OTHOCHTEIbHAS aTOMHas Macca. B3auMOCBS3h MTOHSATHH
IIPOTOHY, «HEHTPOHY , KOTHOCHTENIbHASA ATOMHA Maccay.

V3sMeHeHue drciia TPOTOHOB B sIpe aToMa - 0Gpa30BaHKe HOBBIX XUMHIECKHX IICMEHTOB.

VIaMeHeH e UHCiIa HEATPOHOB B sIpe aToMa - 00pasoBaHie H30TOHOB. COBpEMEHHOE OTIPE/ICNICHNE OHATHA
(XTMAUECKTH >IeMEHTY . MI30TOMEI KaK pasHOBAIHOCTH aTOMOB OIHOTO XUMHUYIECKOTO JJIEMEHTA.

DnexTponsl. CTpoeHHE IEKTPOHHBIX 060JI09eK aTOMOB XUMHUYECKUX JJIEMEHTOB No1-20 meproAMIECcKOH
cucremst J1. 1. Menneneesa. [IoHsiTHE O 3aBEPIICHHOM 1 He3aBepIICHHOM JJIEKTPOHHOM CJI0€
(SHEpreTHIeCKOM YPOBHE).

[leprouueckas CACTeMa XMMIICCKIX snementos J1. 1. Menzieneesa i CTPOCHHS aTOMOB: usrgecKuit

CMBICII ITIOPSAKOBOT'O HOMEpa 3JIeMeHTa, HoMepa rpymiibl, HoMeEpa IIeproaa.

H3MmeHeHue Yucia 3JIEKTPOHOB Ha BHEIIHEM BHCKTpOHHOM YPOBHE aToMa XUMHUYCCKOI'0O 3JIEMEHTA -
00pa30BaHueE MOTOKUTEIHHBIX A OTpHIIATENHHBIX HOHOB. VoHsl, 00pa30OBaHHBIE ATOMaMK METAILIOB 1
HeMeTanioB. [[pHuMHb! H3MEHEHHA METaHIeCKiX /i HeMETAINTHEECKIX CBOMCTB B IIEPUO/AX | IPYIIHaX.
OGpa3zoBanue OUHAPHBIX coeuHeruit. [lonsTue 00 foHHOM cBsi3u. CxeMBI 00pa3oBaHus WOHHOW CBSI3H.



BBaHMOHeﬁCTBHG aTOMOB XMMHYECKHUX 3IEMEHTOB-HEMETAIIOB MEXIY cobotii - O6p8,30BaHPIe JBYXaTOMHBIX
MOJIEKYJI IPOCTHIX BCIIECTB. KoBasieHTHasa HENOJIpHAsA XUMHAYECKasd CBA3b. 3J'I€KTpOHHBI€ U CTPYKTYPHBIC

(hopMyIIBL

BsauMo/ieiicTBUAE aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMCTAIIIOB MEX/LY coboit - obpasoBaHue OUHAPHBIX
COCMHEHNH HEMETAIUIOB. DJIEKTPOOTPHITATENbHOCT. [oHATHE O KOBAJIECHTHOM MOJISIPHOM CBSI3HU.

BzauMo/IeiiCTBIE aTOMOB XUMHUIECKHAX 3JIEMEHTOB-METAILIOB MEKILY co60ii - 06pa3oBaHue METATTHIECKAX
KprcTaioB. [[OHATHE O METAIUINIECKOH CBA3H.

JlemoncTpamun. Moyien aTOMOB XHMAIECKAX SNICMCHTOB. ITepropmyeckas CHCTEMa XMMHIECKUX

snementos JI. I. Menneneesa. Tema 3. IIpocThbie BemecTsa (7Tu)

TToNoKeH e METAILIOB ¥ HEMETAIUIOB B IEPHOJMIECKON CHCTEME XUMHUICCKHX anemenTos JI. U.
Memnneneesa. Baxkueinye NpoCThIe BEMECTBA - METATLIbL. JKEJe30, ATOMHUHUH, KaJbIWH, MarHuii, HaTpuH,
xasumit. O6mue Gu3mdecKre CBOUCTBA METAIIIOB.

BaKHeHIIIe IPOCTHIE BEMECTBA - HEMETAILIEL, 00pa30BaHHEIC aTOMAMH KHCJIOpOJia, BOIOPO/Ia, a30Ta, CEPBL,
dochopa, yriepona. Cioco6HOCTE aTOMOB XMMIYECKHX SJIEMEHTOB K 00pa30BaHUIO HECKOIBKHX MPOCTBIX
BEIIECTB - AIUIOTPOIIHS. AJUIOTPOIHEIE MOAU(MHKAIIMY KICIOPO.a, docdopa u onopa. MeTamIeCKue 1
HeMeTAUTHYeCKHe CBOMCTBA IPOCTHIX BelecTB. OTHOCHTENBHOCTD ACMCHHS HPOCTBIX BEINECTB Ha METAJUIbI U
HeMeTaJlIbL.

[ToctostHEas ABorampo. KonuyecTBO BEIIECTBA. Moub. Mospras Macca. MoJsIpHBIA 00BeM ra3000pasHbIX
permecTB. KpaTHEIE eIMHALGI KOMMYECTBA BEMECTBA — MULTMMOIIE 1 KHAJIOMOJIb, MAJUIAMOJIIpHAA 1
KEJIOMOJISIPHAS MACCHI BEIIECTBA, MAIUTUMOILAPHBIH 1 KMJIOMOJISIPHEIA 00BbEMBI ra3000pa3HbIX BEIIECTB.
PacueThl C HCIIOTH30BAHMEM [IOHATHH «KOIHYECTBO BEIIECTBAY, «MOIIPHAL Maccay, «MOIISIpHBIH 00beM
ra3oBy, «IIOCTOSHHAS ABOTaapo».

PacuerHbIe 3a1a4d. 1. Beraucienne MOISIPHOX MacChl BEIECTB 10 XIMHAYECKHM (opMmyiiaM. 2. PacueTsl ¢
HCIIONE30BAHMEM TIOHSATHH «KOIMYECTBO BEMIECTBAY, «(MOJIPHAT Maccay, «MOJIIPHBIA 00BEM Ta30B»,
«IIOCTOSTHHAST ABOTAIPO».

I[eMOHCTpaHHH. HeKOTOpBIC MeTaJLIbl ¥ HeEMETaJUIbl KOJIMYeCTBOM BeInecTBa 1 moJib. Mogiens MOJISIPHOTO

06BeMa ra3o00pa3HbIX BEIIECTB.

Tema 4. CoenuHeHHs] XMMHYECKHX 3JI€EMEHTOB (12 u)

Crenens oxkucnenus. OnpeneneHne CTENCHN OKHCIIEHIS SIEMEHTOB [0 XUMHUECKOH hopMyIe COCTHHCHU.
Cocrapienue GopMyT OUHAPHEIX COE/IUHCHUM, 06wt criocob uX Ha3pIBaHMs. BHHAPHBIE COCTUHEHIL:
OKCHIIBL, XJIOPHIBL, Cybduasl 1 1p. CocTaBIeHHE HX dopmyr. IIpencTaBuTel OKCUIOB: BOIZ, YTIIEKHCIIBIH
a3 ¥ HerameHas W3BeCTb. IIpeICTaBUTENH JIeTy X BOAOPOIHBIX COeIMHEHMMN: XJI0POBOJIOPOT] ¥ aMMHUAK.
OCHOBaHWS, HX COCTAB ¥ Ha3BaHUs. PaCTBOPIMOCTE ocHOBaHmi B Bojie. Tabmuiia pacCTBOPUMOCTH
THIPOKCHIIOB ¥ coneli B Boze. IIpencTaBuTent mmenoueit: THAPOKCHIB! HATPYS, Kalksl ¥ KallbIHL. [TousTre O
KaueCTBEHHBIX PeaKIusx. VHmKaTopsl. M3MeHeHne OKpacki HHIAKATOPOB B IIEJIOYHOHA CpeNe.

KHCIIOTHI, UX COCTaB ¥ Ha3BaHus. Kiaccuukarus KUCIOT. [IpencTaBUTENH KACIIOT: CEPHAsL, COILIHA 1
a30THas. Vi3MeHeHne OKpacKy MHIXKaTOPOB B KHCIIOTHOH cpene.

Comm xax TIPOX3BOIHBIC KHCIOT A OCHOBAHWHU. Hx cocTaB ¥ Ha3BaAHUL. PaCTBopI/IMOCTB coJieH B BOJIE.

[pencraButenu COJIeH: XJIOpHU, HATpHs, kapOoHar u docdar xanpIys.



AmMopdHBIe X KPECTATUIMIECKAC BEIIECTBA.

MeXMOJIEKy ISpHBIE B3aUMOICHCTBHUA. THIB! KPECTAIMIECKUX PEIICTOK: HOHHAs, aTOMHAasl, MOJIEKY JIIpHAs
H MeTaUTauecKas. 3aBHCHMOCTH CBOMCTB BEIIECTB OT THIIOB KPUCTAJUTHHYECKIX PEIIETOK.

BerecTBa MOJIEKYJISPHOIO ¥ HEMOJIEKYIIPHOTO CTPOCHHSL. 3aK0H IOCTOSHCTBA COCTaBa JJis BEIIECTB
MOJIEKYJISIPHOIO CTPOSHHS.

UpicThie BEIECTBA U cMecH. [IpaMephI XKUIKKX, TBEPIBIX 1 ra3000pa3HBIX CMECEH. CpolicTBa YUCTHIX
BemecTs u cMecei. Mx cocraB. MaccoBas 1 o6BEMHAs 01 KOMIIOHEHTa CMecH. PacteTsl, CBI3aHHEIC C
HMCIONB30BAHUEM TOHATHS TOJIS.

PacuerHble 3a1a4u. 1. PacueT MaccoBoi U 06BEMHOIM M0JIEl KOMIIOHEHTOB CMECH BEIICCTB. 2.
BorumciieHre MaccoBOM JOJIH BELIECTBA B PACTBOPE 1O H3BECTHOM Macce paCTBOPEHHOTO BEIIECTBA M MAcCe
pacTBOpUTeNs. 3. BBIMUCICHHE MaCCHI pacTBOPSIEMOT0 BEIIECTBA H PACTBOPHTEILA, HEOOXOIUMBIX IS
TIPUTOTOBJICHUS ompeieIeHHON Macchl pacTBOpa € HM3BECTHON MaCCOBOM moyiel pacCTBOPEHHOTO BEIIECTRA.
Jlemoncrpanun. O6pasipl OKCHIOB, KHCIIOT, OCHOBaHHH ¥ coieit. Moaenu KpUCTATMUECKUX PeIIeToK

XJIOpH/Ia HaTpHs, aiMasa, OKCHIa yriepoia (IV). B3pbIB cMecH BOZOPONA € BO3TYXOM. Croco0bI pa3feneHus
cMeceit, TUCTUIIIAIHIS BOABL.

JlaGopaTopHbie ONMbITHI. 1. 3HAKOMCTBO C 06pa3siam BEIECTB PasHbIX KIIACCOB. 2. Pa3nenenue cMecen.
IpaxTuueckasi padora Ne 3
«IIpUroTOBIIEHHE PACTBOPA C 3aJaHHOM MaccoBOM J0JIel pacTBOPEHHOTO BEIIECCTEAY

Tema 5. W3meHeHusi, MPOUCXOAsIIHE C BeMECTBAMM (134)

[ToHsITHe SBICHHMHN KaK H3MEHEHUH, TIPOMCXONAMINX € BEICCTBAMH. Bienns, CBI3aHHBIE C H3MEHEHHCM
KPUCTAJLTHYECKOrO CTPOEHHUS BEIIECTBA IPH MOCTOAHHOM ero cocTase, (pu3mIecKye SBIeHus. PU3MIECKHIC
JBJICHES B XUMUK: JACTHIIIALNS, KPHCTAIIH3AIHS, BHIIapHBAHAC 1 BO3TOHKA BEIECTB, IEHTPH(YrHpOBAHUE.
SIpenvsi, CBSI3AHHbIE C I3MEHEHUEM COCTaBa BEIICCTBA, - XUMHUUECKHE peakiuy. IIpu3HaKy U yCIOBHA
[IPOTEKAHMS] XUMAYECKIX PEaKITHH. TMousTHE 00 SK30- ¥ SHAOTEPMHUCCKHUX PCAKIIHAX. Peaxiiuu ropeHus KaKk
qacTHBIH clIydaif S5K30TEPMUIECKIX PEaKIHi, IPOTEKAIOMHIX C BBIJIEIEHUEM CBETA.

3aKOH COXpaHEHHUsI MaCChl BEIIECTB. XyMuUecKie ypaBHeHH . 3HAUCHAE HH/ICKCOB 1 K03 PUIEEHTOB.
CocTaBieHl€e YpaBHEHHH XUMUIECKUX peaKIyi.

PacyeThI [0 XHMHAYECKAM ypPaBHEHMsIM. Pernenue 3a/ad Ha HaX0K/ICHHC KOJIAUECTBA BEIIECTBA, MACChl UITH
06eMa IIPOLYKTa PEAKIIHH 110 KOJIMIECTBY BEIECTRA, MACCe Ml 06BeMy HCXOIHOTO BemecTBa. PacyeTsl ¢
HCIIOTE30BAHMEM TIOHSTHS «IOJS», KOT/a HCXO/IHOE BEIECTBO AHO B BIJIC pacTBOpa C 3a1aHHOH MaccOBOM
JOJTel pACTBOPEHHOTO BEMIECTBA K COJIEPIKUT OTPEEIICHHYIO JIOJIIO IPUMECEH.

Peakuuu pasnokeHns. [IoHsITHE O CKOPOCTH XUMHAYecKuX peakiuil. Katami3aTopbl. DepMEHTEL
Peaxmuu coequnenus. KaramuTudecKue 1 HeKaTaIATHUECKUE peaKui. O6paTuMbic U HeoOpaTHMBbIC
peaKiLuu.

Peaxmiuu 3aMeIICHU. :‘)JICKTpOXI/IMH'-Ie(JKI/Iﬁ AL HaHpH)KCHI/Iﬁ METAJLJIOB, €TI0 MCIIOJIb30BaHME NI
HpOFHOSHpOBaHI/Iﬂ BO3MOYKHOCTH ITPOTECKAHH pealcunﬁ MEeXIay MeTaJIaMU U paCTBOpaMPI kucior. Peakiun
BLITECHEHUS OJTHUX METAILJIOB U3 PacTBOpPOB HX coJiel JpyruMu METaJllIaMu.

Peaxuuy o6MeHa. Peakiuy HeWTpaTi3ayii. Y CII0BHS IPOTEKAHHs peaKimii ooMeHa B pacTBopax 10 KOHLIA.
THIIB XUMUUECKHAX PeaKiuii (10 IIPU3HAKY «IHMCIIO | COCTaB MCXOHBIX BEIIECTB U MPOIYKTOB peaxIuny» ) Ha
TiprMepe CBOMCTB BOMIBL. PeaKiius pasmoiKeHIs - 3JEKTPONH3 BOJIBL. Peakiimi COSUHCHI - B3aMMOJICHCTBHE
BOJIBI C OKCH/IAMH METAIIOB U HEMETAIIOB. TIOHATHE «THAPOKCHIBDY . Peakilii 3aMeIICHIA -
B3aUMO/IeHCTBHE BOJBI C MIENOTHBIMH 1 eTOYHO3eMETbHBIMY METATIIAMH. Peaxiu ooMeHa (Ha IpEMEPE

THApOIK3a CyIbhua ATOMIHAS 1 KapOuIa KambIlus).



PacueTHbIe 3a1a4H. 1. BorucIeHne 0 XUMUHCCKIM ypaBHEHHSIM MACCHI KM KOIMICCTEA BEIECTBA 110
H3BECTHOMN Macce M KOJIMIECTBY BEIEeCTBa OHOTO 13 BCTYMAOIHX B PEAKIHIO BEIICCTB MK IPOIyKTOB
peakuu. 2. Beraucnenue Maccel (KonuYecTBa BEIECTBA, 06beMa) TIPOyKTa PEaKIUy, €I U3BECTHA macca
MCXOIHOTO BEIIECTBA, COIEPIKAIIETO OMPENEICHHYO OO npumeceil. 3. Beraucnenue Macehl (konmuecTBa
BelecTBa, 06BeMa) POy KTa PEakIyy, eCIA H3BeCTHA Macca pacTBOpa ¥ MaccoBasi 101 pacTBOPEHHOTO
BEITECTBA.

Jlemoncrpanun. [TpuMepsl (u3MUECKUX SBIEHUMN; a) TLTABICHHAC napaduna; 6) pacTBOPEHKE IEPMAHTaHaTa
Kausi;B) qubdys3us Ty MHCTHIX BEMECTB C ropsiiel JTaMII0OIKY HaKaliBaHHs. [TpriMepsl XAMAYECKHX
SBIIEHHUIA: a) TOpeHue Maraus; 0) B3aMMOJIEHCTBHE COMHON KUCIOTHI C MPAMOPOM HIJIH MEJIOM, B) MOJIyYEeHUE
ruppokcuza Menu (II); T) pacTBOpeHHE I0JTy4E€HHOTO THIPOKCH/IA B KUCIIOTAX;

1) B3aUMOZIeHCTBHE OKCHIA METH (II) ¢ cepHO# KMCIIOTOM IIPK HATPCBAHMH; e) pa3yioKeHHe IIepMaHranara
KaJTuist; )K) B3aMMOICHCTBHE Pa30aBICHHBIX KACIOT C MeTaJJIAMH; 3)Pa3jioxKeHHe MepoKCcuia BOAOPOIA.
JlaGopaTopHbie onbIThL. 3. CpaBHEHNE CKOPOCTH VCIIapEeHHs BOJIBI ¥ CIIMPTA I10 HCYE3HOBEHUIO HX Kamelnb
Ha QUIBTPOBATIBHOM Oymare. 4. OKHCIICHHE MeI¥ B INIAMEHH CIIMPTOBKY MJIH TOPCIIKH. 5. IlomyTHEHHE
H3BECTKOBOM BOIBI OT BBIIBIXAEMOT'0 YTJIEKHCIIOTO Iasa. 6. ITony4eHue yriueKuciIoro rasa B3aUMOJICHCTBUEM
COJTBI B KACTIOTHL 7. 3aMelnenne Meil B pacTBOpe XJIOpu/a menu (II) xxene3om.

IpakTayeckas pabora Ned.

«OunCTKa 3arPA3HEHHOM ITOBAPEHHOH COMIY . IMpakTH4eckas

pabota NeS.

«Peakmuu MOHHOTO obOMeHa»

Tema 6. Pacreopenne. PacTBOpbI.

CgoiicTBa PAaCTBOPOB 3JI€KTPOJIUTOB (21u)

PacTBOpEeHHE Kak U3MKO-XMMIIECKHH MPOTIece. [TomsTHE O THApATaX H KPUCTAIIOTUAPATAX.
PacTBOpEMOCTB. KpHBEIE PACTBOPHMOCTH KaK MOZICIE 3aBHCHMOCTH PACTBOPHMOCTH TBEP/IBIX BEIIECTB OT
TemmepaTypsl. HachImeHHbIe, HEHACHIICHHBIC 1 TIepECHIIIEHHBIE PACTBOPEL. 3HaueHre pacTBOPOB UL
TIPHPOJIBL U CENBCKOTO XO3SIHCTBA.

Ilonstue 00 BHCKTpOIH/ITH‘IeCKOﬁ IUCCOIHAaIu. BHCKTpOHI/ITH ¥ HEDJIEKTPOJIATHI. Mexauau3M aucconAani
3JIEKTPOJIATOB C pa3uIHbIM THIIOM XUMHUYECKOH CBA3H. CreneHb BJIGKTpOJII/ITI/I‘-ICCKOﬁ aucconuanyu.

CupHBIE U cIa0ble dJIEKTPOIUTEL.

OCHOBHBIE [OJIOYKEHHS TEOPHH SNEKTPOTUTAYCCKON TUCCOMUAIIH. VoHHbIE ypaBHEHHS PeaKiui. Y CIIOBHs
IPOTEKAHMsI Peakiuy 0OMEHa MEKITY 3JEKTPONMTAMH JIO KOHIIA B CBETE HOHHbIX [peICTaBIeHAN.
Krnaccuduxanys HOHOB B HX CBOMCTBA.

KucnoThl, ux Kiaccubuxarms. Jlrcconuanus KUCmoT 1 uX CBOMCTBA B CBETE TEOPUH 3IIEKTPOJIATHIECKOH
JECCOLALHH. MOJEKyISpHBIE I HOHHBIC YPaBHCHIA peaxiuif KUCIOoT. B3auMoeHcTBHE KHCIIOT C
MeTaIIaMe. DIIEKTPOXUMHIECKAH PALL HaNpsHKEHUH METaNIOB. BaaumoeiicTBIE KACIOT ¢ OKCHIaMK
METAIUIOB. B3auMoIeiicTBHE KUCIOT C OCHOBAHMAMH - PEAKIIA HefiTpamusanuy. B3anMoaecTBUe KUCIOT €
comsimu. Vicmonp3oBanne TabIUIbl pACTBOPUMOCTH JU XapaKTEPUCTUKA XHMHUIECKUX CBOMCTB KHCJIOT.

OcHoBaumsi, HX KiacCHpUKaIMs. Jlucconmanus OCHOBaHWI ¥ HX CBOjicTBa B CBETC TCOPHH

SHCKTpOJII/ITI/I‘-ICCI(Oﬁ OUccoIparyu. BiauMoecTBHE OCHOBAHUH C KHUCJIOTAMH, KHCJIOTHBEIMHA OKCHIIaMH U

corsiMu. VICIonb30Banie TabiuIbl pacTBOPUMOCTH AL XapaKTePHCTHKH XHMAIECKHIX CBOMCTB OCHOBAHHH.

PasojKeHIe HePACTBOPIMBIX OCHOBAHMUE A HATPEBAHMH.



Conu, uX Knacch(puKays 1 IACCONHAIis Pa3NMIHBIX THTIOB COTIEH. CBoiicTBa coJieil B CBETE TEOPUI
3JEKTPONIUTHIECKON AUCCOIMATIAH. BaanMoelcTBHE coneil ¢ MeTallIaMy, yCIIOBHS HpOTEKaHMs dTHX
pEaKITH. BiaumoeiicTBre coyeil ¢ KHCIOTaMH, OCHOBAHMAMY H COJISIMHE. VICIIONIb30BaHIE TaOIHUIIB!
PACTBOPHMOCTH JIJIsL XapaKTCPHCTHKA XHMMUECKIX CBOWCTB COJCH.

0O6Go6menue cBenenuit 00 OKcuaax, ux KaccupUKauy U XUMAICCKHX CBOMCTBAX.

[eHeTHYECKHE PSIbl METAIUIOB B HEMETAJLIOB. [eHeTHueCKas CBA3h MEXKIY KIIaCCaMy HEOPraHMHECKIX
BEINECTB.

OKHMCIIUTETFHO-BOCCTAHOBUTCIIBHBIE PCAKIIH. OKHCIIATEND U BOCCTAHOBUTEND, OKUCICHUC 1
BOCCTAHOBJIEHHE.

Peakuuy HOHHOTO OOMEHA U OKHMCIIATEbHO-BOCCTAHOBUTEIbHEIC PEaKITHH. CocTaBleHHIE yPaBHEHHHA
OKMCITATENPHO-BOCCTAHOBUTEILHEIX PEaKIlii METOZIOM 3NEKTPOHHOTO OajaHca.

CBOMCTBA IPOCTHIX BELIECTB - METAJUIOB M HEMETAILIOB, KHCIIOT H COJield B CBETE MPEICTABICHHIH 00
OKHCIIUTEIHHO-BOCCTAHOBUATEIBHBIX ITpoLieccax.

JlemoncTpanuu. VcubTaHAE BEMECTB 1 X pacTBOPOB HA BNEKTPOTIIPOBOIHOCTD. 3aBUCUMOCTD
3IEKTPOIIPOBOIHOCTH YKCYCHOH KUCTOTBI OT KOHIIEHTpaIuy. B3anMOoIeCTBAS IUHKA C cepoif, CONSHOM
xucioToi, xiopunom meu (I1). ['openue Martus.

JlaGopaTopHbIe OMBITHIL. 8. Peakiuu, XapakTepHbIe U1 PacTBOPOB KACIIOT (comsHOI UIH cepHO#). 9.
Peaxruu, XapakTepHBIC UL pacTBOPOB menodel (ruIpOKCHIOB HATPUS HIIH xamus). 10. [Tomyuenne 1
CBOMCTBA HEPACTBOPAMOTO OCHOBAHHS, HATPUMED ruppokcuza meu (I1). 11. Peakuuw, XapaKTepHBIC UL
pacTBOpOB conelt (HanpuMep, LA xnopupa mexd (11)). 12. Peaxuud, XapaKTePHBIE JUIs OCHOBHBIX OKCH/IOB
(mampuMep, UL OKCHIA xanpiws). 13. Peakiuu, XapaKTepHbIC JUI KHCIIOTHBIX OKCHIOB (HampuMep, ULl
YTJIEKHUCIIOTO rasa).

IIpakTHyeckas paboTa Ne 6

«eneTryeckas CBsI3b MEXKIY KjjaccaMu HCOpFaHH‘{eCKI/IX BEMICCTB»

TemaTH4ecKkoe IJIAHUPOBAHNE
Paznen .

Pasmen 1. Beenenue. IlepBoHa9aIbHbIC XUMHAYECKUE IMOHATHS
Paszen 2. ATOMBI XMMHYCCKHUX SJICMCHTOB
Pasnen 3. [IpocThie BEMECTBA
Pasnen 4.CoerHEHNs XUMUIESCKAX STIEMEHTOB
Paznen 5. isMeHeHHUs, TPOUCXOAIINE C BelecTBaMHI
Pasnen 6. PacTBoperue. PacTBOpEL. CpoifcTBa pacTBOPOB DIEKTPOIHTOB

| Peseps

Koi-Bo gacoB
7

KanengapHo- TeMaTHIECCKOE IIaHHpPOBaHHE

Haszsanue TeMbl Kon-Bo
4acoB,
OTBOAMMbIX
HAa 0CBOCHHE
KAKIOH
TEeMbI

Pasnen 1. Beenenue. TlepBona4aIbHbIC XMMUAHCCKAE TOHSTHS



\ [TpenMeT XUMUH.

1
2 \ Bermmecrsa.
3 \ IIp.pa6ota Nel.»llpaBuna T.B. npu paboTe B XUMHIECKOM

O6OPYﬂOBaHI/I€M u HarpeBaTeHBHBIMI/I HpH60paMI/I>>

|

T kabumere.  llpmembl  oOpammeHus € 1a00paTOPHBIM

4 IIpeBpamienust BEIIECTB. Ponb XUMWY B Ku3HE venobeka. IIp. 1
pabora Ne2 «[Ipu3HaKy XUMAHICCKAX peaKIHiD)

5 Tlepuomueckas CHCTEMA XMMHHUCCKHX SIIEMEHTOB. 3HAKH 1
XUMHAYECKHUX DIIEMEHTOB.

6 Xumudeckue GOpMYIIBL OTHOCHUTEIbHAS AaTOMHas M 1
MOJIEKYJIIpHAsI MacCHhI.

i PacueThl 0 XUMHUECKOH (opMyIie BEIIECTBA. 1

Pasnen 2. AToMbI XMMHYIECKHX 3JIEMCHTOB

8 (OCHOBHEBIE CBEIEHHS O CTPOCHUHU aTOMOB. 1

9 Snepubie peaknuu. M30TONBL 1

10 CTpoeHHe DIIEKTPOHHBIX 000/10IEK aTOMOB. 1

11 [NeproaugecKuit 3aKOH W IIepUojxdYecKas CcucTeMa 1
xumuueckux neMentos .M. Menzeneesa.

12 | Wounas cBA3b. 1

13 KoBajnenTHas HENOJSApHAS CBA3b. 1

14 KoganeHnTHas oJjsIpHast CBA3E. 1

15 Meranmudeckas CBI3b. 1

16 O606Mmenue 1Mo TeMe: « ATOMBI XUMUYECKAX SJICMCHTOBY . 1

17 KonTpoabHasi padora Nel mo Teme: «ATOMBI XUMHUYECKHX 1
SIIEMEHTOBY

Pasnen 3. [IpocThble BemecTBa

18 | IIpocThie BEMECTBA - METAJLIbL. 1!

19 | IIpocthle BemecTBa - HEMETAILIBL. 1

20 KomauectBo BemmecTBa. MoJsipHas Macca. 1

21 MoJsipHEIH  00BEeM ra3oB. 3aKoH ABorazpo. 1

22 | Pemenme 3amag 1o Teme: «MOJSIPHBIA 00BéM. KonmgecTBO 1
BEINECTBAY

23 | O606menue no Teme: «IIpocThIe BEMECTBAY . 1

24 | Konrpoabnasi pabora Ne2 1o TEMC «ITpocThIe BELIECTBAY. 1

Pa3gen 4.CoeqnHeHHs XUMHAYECKHX 3JICMEHTOB

25 CreneHp OKHCIICHUS U BAJICHTHOCTD. 1

26 BakHeifimpe Kiacchl OMHApPHBIX coeqUHEHHH - OKCHUIBI H 1
JeTyure BOJOPOIHBIC COEMMHCHHUA.

27 | OcHoBaHHS. 1

28 | Kucnotsl. 1

29 | Comm. 1

30 Kpucranieckue pereTky. 1

31 UycThie BEIECTBa U CMECH. 1 ]

32 | Maccoas 1 06bEMHasL JIONIM KOMIOHEHTOB CMECH (pacTBOpA) 1 ]

33 | Pemenme 3aau no Teme: «Maccopas I0MA BEIIECTBA» 1 ]

1

34 | IIp. paGora Ne3 «IlpuroTOBICHAE pacTBOpA C 3a/AHHOH
MACCOBOH J10JIel PacTBOPEHHOTO BEIICCTEA)




35 OGo6menxe 1o TeMe: « CoeTHHEHIs XUMIIECKUX dNICMCHTOBY |
36 KourpoansHas paboTa Ne3 1o Teme «CoenuHEHHA 1
XUMHWYECKHX DIIEMCHTOBY.
Paznen 5. 3mMenenusi, NPOMCXO/sMKe ¢ BEMECTBAMMU
37 OusuyecKue ABICHUS. 1
38 IpakTu4eckas pabdoTa Ned. «OumcTka  3arpsA3HEHHON 1
TIOBapEHHOH COJI»
39 | XumuuecKue peakluu. 1
40 | XuMudeckue ypaBHCHHS. 1
41-42 | PacueTsl 10 XUMUYECKUM yPABHCHUAM. 2
43 | Peakmuu pasIOXEHH. 1
44 |Peaxnuu COEIVHEHUSL. 1
45 | Peakmuu 3aMEIICHHS. 1
46 | Peaxiuu oOMeHa. 1
47 | Tumsl XWMHYECKHX PEaKI¥i Ha IPUMEpe CBOMCTB BOJBL 1
48 | Ilp. paGora Ne S. «Peaxuun HOHHOTO oOMeHa» 1
49 | Konrponbuas paboTa Ne4 mo Teme: «3meHeHus, 1
TIPOUCXOMSIIUE C BEIIECTBAMMIY .
Pasnen 6. PacrBopenue. PacTBopbI. CaoiicTBa pacTBOpOB
3J1eKTPOJIUTOB
50 | PacrBopenme. PacTBOpUMOCTB BEIIECTB B BOJC. 1
51 | DiekTpoIUTHYECKAs AUCCONUALUA. 1
52 | OcHOBHBIE IIOJOXKCHHS TEOPHHU 9IIEKTPOJIUTHYECKOM 1
JMCCOTIAAIIH.
53 Jucconuanus  KHCIIOT, OCHOBAaHHUM, COJIEH. 1
54 | lomHble ypaBHEHHUS. 1
55 | VopaxHeHHUs B COCTaBICHMH HOHHBIX ypaBHEHHI PEAKIHH. 1
56 | KuclIOTHI B CBETE TEOPHH OJIEKTPOTHTHYCCKOH 1
JIMCCOITHAIIUH. '
57 | OcHOBAHMS B CBETE TEOPUH SIEKTPOTHTHICCKON HUCCOMUATIIM. 1
58 | Oxcrzbl B CBETE TEOPHH DICKTPOIUTHYCCKON NUCCOMHAIIM. 1
50 | Cod B CBETE TEOPHH DIEKTPOTUTHICCKOH MCCOMAITHAN. 1
60 | IemeTmyeckas CBSI3b MEXIY OCHOBHBIMH  KJIacCaMH 1
HEOPraHWIECKUX COE/IUHCHUH,
61 | OxuCIUTETHHO-BOCCTAHOBUTEIBHEIEC PEAKIIHH. 1
62 | CocraBnenue OKMCIMTENBHO-BOCCTAHOBUTCIBHBIX pEaKITUi. 1
63 | CpoiicTBa BEIIECTB B CBETC OKHCITATEILHOBOCCTAHOBUTEIBHBIX 1
peaKiyi.
64 |IIp. pabGora Ne6 «I'emeTmteckas CBA3b MeXay KiIaccamu 1
HEOPraHMIECKUX COEUHCHUM .
65 | KourpoabHasi pabota NeS mo Temam «PacTBOpEHHC. 1
PactBopsl. CBOMCTBA PACTBOPOB IEKTPOTUTOBY.
66-70 | [loropenue 1o Teme: «PacTBOPBL. CgoiicTBa pacTBOPOB» 5
L Hroro: 70




XapaKTepU30BATE Hayumoe 1 MHPOBO33peHYecKoe 3HauCH e HIEPHOINIECKOTr0 3aK0HA i NIepUHOIHYECKOH
CHCTCMBl XHMHYECKHX 3JIeMEeHTOR . . Menpeneera; - OOBACHATE CYTh XmMUUECcKHx TIPOLIECCOB M HX
UPHHIMIHATIBHOE OTIIHYHE OT busngeckux;

* HAa3bIBATh IPU3HAKH M yCIIOBHS TIPOTCKAHNS XUMUYECKHX PeaKI{Hil;

° YCTaHaBIWBATH TPHUHAIIEKHOCTE XUMHYCCKOH peaknmu K OIpPENCIEHHOMY THITy IO OIHOMY w3
KIIaCCH()HKAITMOHHBIX IPU3HAKOR: 1) mo wmcny u COCTaBY HCXOMHBIX BENMIECTB U IPOLYKTOB peaknuy (peaknuu
COCIMHCHMS, PA3IIOXKCHHUS, 3aMEIeHHS 1 o6MeHa); 2) 10 BBIIETEHHIO WK HIOTJIOIIEHUIO TEIIOTH! (PEaKIHu
OK30TEPMUYECKUE U SHIIOTEPMHUYECKHE); 3) II0 M3MEHEHHIO CTemeHel OKHCIICHHUS XMMUYECKHX SJIEMEHTOR
(peaxun OKHCITHTEIEHO-BOCCTAHOBHTENBHEIE); 4) mo o6parumoctu Iponecca (peaknuu ob6paTHMBE H
HeoOpaTHMEIe);

* COCTaBILITL YpPAaBHEHHMS OIIEKTPOIHTHYECKO AUCCOLHANMKA KHCIIOT, IIENOYel, COJIel; IOJNHbIE u
COKPAIIEHHBIC HOHHBIE yPABHEHHS PEaKITHit oOMeHa; ypaBHEHHS OKHCITUTEIbHO-BOCCTAHOBUTEIBHbIX PEAKIIHil;

* TPOTHOSHPOBATh HMPOLYKTHl XHMUYECKHX DEaKIuil 1o (bopmynam/HasBaHHIM HCXOTHBIX BEIIIECTBR;
OTPEICILATE MCXO/IHBIC BEIIECTBA 10 (OPMyIiamM/Ha3BaHHMsIM MIPOIYKTOB PEAKIIUM,

* COCTaBILATE YPABHEHUsI PEAKIMH, COOTBETCTBYIOMIMX MOCIEIOBATEbHOCTH («1enoukxey) nMpeBpanIeHHH

HEOprannu4eCcKuX BEHIECTB Pa3IMYHBIX KJIACCOB;

° BBLIIBIISITH B Imponecce SKCIIEPUMEHTa IPHU3HAKH, CBHIOCTEIBCTBYIOIIIHUE O IIPOTEKAHUH XUMHWYECKOU

peaKITuu;

® OIPCNeIsTE IPUHAICIKHOCTh HEOPraHUIECKHX BEIECTB K OZHOMY M3 M3yYEHHBIX KJIACCOB/TPYIIIL:
METaJIIBl X HEMETAIIBI, OKCHIIBI, OCHOBAHUSI, KUCIIOTEL, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB 110 HX HA3BAHHSM;

¢ OIPEOeIATh BaJICHTHOCTD M CTEIIEHL OKUCICHHS JJIEMCHTOB B BCIIIECTBAX;



COCTaBJIATH (bopMYJIBI HEOprannu4eCKux COEIHMHEHUH 10 BAJICHTHOCTSM H CTEIECHSIM OKHCIICHU

3JIEMEHTOB, a TaK)Xe 3apsaaM HOHOB, YKa3aHHbIM B TabuIle PacTBOPUMOCTH KHCJIOT, OCHOBaAHHH U COJIEH;

° OOBSICHATH 3aKOHOMCPHOCTHA H3MCHCHHS (bHSH‘-ICCKHX A XAMHWYECKHX CBOMCTB IIPOCTHIX BEIICCTB
(MeTaJIJIOB u HeMeTaJ'UIOB) U UX BBICHIHX OKCHIIOB, 06paBOBaHHI>1X 3JIEMEHTaMH BTOPOTO U TPETHETO IIEPHO/IOB,

e Ha3HIBATH OOIIHE XAMUUECKHE CBOMCTBA, XapaKTEPHBIE [UIs IPYIII OKCHIIOB: KMCIOTHBIX, OCHOBHBIX;

e Ha3BIBATh OOIMME XUMHYECKHE CBOMCTBA, XapaKTEpHBIE UL KaXKIOTO M3 KJIACCOB HEOPTaHHMHECKHUX
BEILECTB: KUCJIOT, OCHOBaHHM, COJIEH;

* NPUBOIUTH TIPEMEPHI PEaKIHH, TOATBEPIKIAIOMIUX XUMIIECKHE CBOMCTBA HEOPraHMICCKUX BEINECTB:
OKCHIIOB, KACJIOT, OCHOBaHHH H COJIEH;

* OIpeeNaTh BEIECTBO-OKHCIUTEND i BEMECTBO-BOCCTAHOBHTENb B OKHCIATEIbHO-BOCCTAHOBATEILHBIX
peaKIusx;

¢ COCTABJISITH OKUCIHTENFHO-BOCCTAHOBUTENBHEIH 6anaHc (Ui B3y JEeHHBIX PEAKIUH) IO IPEITI0KEHHBIM
CXeMaM peaKlui

2. B tpymnoBoii chepe:

e ONB30BATHCS JTaG0PATOPHEIM 060Dy IOBAHIEM H XUMHYECKOH IOCY I0H;

* IPOBOMTH J1a0OPATOPHBIE OIBITHI, ITONTBEPKIAIOMINC XUMHHICCKHC CBOMCTBAa OCHOBHBIX KIIACCOB
HEOPraHWYECKHX BEIIECTB;

¢ TOTOBHTH PACTBOPHI C OTPEAEIEHHON MACCOBOH J0NIe# pacTBOPEHHOIO BEIIECTRA;

 ONpENeNsaTh XapaKTep Cpelbl BOAHBIX PAacTBOPOB KHUCJIOT H Meo4ed M0 W3MEHEHHIO OKpaCKH
WHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHbIC DEAKIUH, MOATBEPXKIAFOIIMEe HalIMuMe B BOJHBIX pacTBOpax BeIIeCTB
OTJENBHBIX HOHOB

3. B 1leHHOCTHO — OpHEHTAIOHHOH chepe:

° aHaIM3HpPOBATH U OLICHHUBATH IIOCJIEACTBHU IJIA oxpynca}omeﬁ Ccpenbl OBITOBOM U HpOH3BOHCTBCHHOﬁ

JeATebHOCTH JelI0BeKa, CBI3aHHOM ¢ epepaboTKOM BEMECTB.
4. B chepe 6€30aCHOCTH KU3HEEATEILHOCTH:

° (QKaspIBaTh NEPBYIO IMOMOIID IIPH OTpaBJICHUAX, OXKOTaX 1 Jpyrux TpaBMax, CBSI3aHHBIX C

BeIIECTBaMH U Ha60paTOpHBHVI O60py,HOBaHI/ICM.

O6yuJaronuiics: no YU 603MOHCHOCHb HAYHUMbCA:

e IpaMOTHO OOpalaThCs ¢ BEIIECTBAMH B [IOBCEIHEBHOH KU3HH;

e 0CO3HABATb HEOOXOIMMOCTH COOJIONEHMs IPaBHI 3KOJIOIMHYECKH 0e301acHOTO IIOBEJCHUS B
OKpYKaIOIeH IIPHPOIAHON CPene;

* TIOHHIMATH CMBICH ¥ HEOGXOIMMOCTE COOIIOCHN TIpe/INHECAHNH, IPENIaraeMbIX B HHCTPYKIMIX IO

JCIIONb30BAHMIO JICKAPCTB, CPENICTB OBITOBOM XUMUK ¥ /IP-



° HMCIOJIL30BaTh HpHO6pCTéHHBIG KJIIOUeBble KOMIIETEHTHOCTH IIPH BBITIOTHEHHH HCCIEI0BATEIIBCKHX
TIIPOEKTOB IO H3YYCHHUIO CBOMCTB, crtoco0oB IIOJIy4YCHUS U pacrio3HaBaHHUA BELIECTB;

¢ pasBHMBATH KOMMYHHMKAaTHBHYIO KOMIETEHTHOCTb, HCIOMBIYS CpeNCTBA YCTHOM M IMCHMEHHOH
KOMMYHHKAIIAM IIpA paboTe ¢ TEKCTaMH yueOHHKA U NONOTHATENILHOK NUTEpaTypoOi, CIPaBOYHBIMU
TabIMIaMH, IPOSBIATE TOTOBHOCTh K YBaXCHHIO HHOM TOUKH 3peHHs IPH OOCYXIEHHH PE3yIbTaToB
BBITIOJIHEHHON PabOTBL,

e OGBEKTHBHO OICHMBATH HMH(OPMAIMIO O BEIIECTBAX M XHUMHYECKHX mporeccax, KpUTHYECKH
OTHOCHTHCS K TICEBIOHAYUYHOH HH(OpMAIluH, HeIoOPOCOBECTHOM pPEKIIAaME, Kacarolencsl HCIOIb30BAHUA

pa3IUIHbIX BEIIECCTB.

e 0CO3HABATH 3HAUCHUE TCOPETUICCKUX 3SHAHUU T HpaKTI/I‘{CCKOﬁ IEITEeIbHOCTH JEIIOBEKA,
OIIMChIBAThH M3YUCHHBIC 00BEKTHI KaK CUCTEMBI, IIPUMEHSIA JIOTUKY CHCTEMHOI'O a”Halunu3a,

° TPUMEHITH 3HaHUSI O 3aKOHOMEPHOCTIX HepHOﬂHqGCKOfI CUCTEMBbl XWMHUYECKHX 3JJIEMCHTOB IJist
00BSCHEHUS U IpEeaBUACHHSA CBOMCTB KOHKPETHBIX BEIIECTB,

* pasBuBarh HH(POPMALMOHHYIO KOMICTEHTHOCTE [IOCPEICTBOM  YIJIyOJICHHS 3HaHUi 00 MCTOPUH
CTAHOBJICHIS XMMITYECKOil HayKH, €€ OCHOBHBIX IIOHATHH, IEPHOIUIECKOTO 3aKOHA KaK OJJHOTO U3 BKHEHIITHX
3aKOHOB TIPHPOJIEL, & TAKKE O COBPEMEHHBIX OCTIKCHIAX HAYKH U TEXHUKH.

¢ COCTABIIATH MOJEKYISPHBIE U IIONHbIE HOHHBIE YPABHCHHA 110 COKpAIEHHBIM MOHHBIM Y PABHCHHAM;

* [IPHBOIWTH [PUMEPHI PEAKIHH, TOATBEPHIALOIIIX CyIIIECTBOBAHME B3aMMOCBSI3H MEXIY OCHOBHEIMHU
KJIacCaMé HEOPTaHHYECKUX BEIIECTB;

* [IPOTHO3MPOBATH PE3yITHTATEI BO3IECHCTBHS PasTIHbIX (haxTOpOB Ha H3MEHCHHE CKOPOCTH XAMHAYIECKOH
peaxiyu;

* JIPOTHO3MUPOBATH PE3YJIBTATHI BO3JEHCTBHSL PAsIMUHBIX (aKkTOpoB Ha CMCIICHHC XAMHYECKOTO
PaBHOBECHS.

* [IPOTHO3UPOBATH XUMIYECKHE CBOUCTBA BEIIECTE Ha OCHOBE HX COCTaBa M CTPOCHHMS,

* [POrHO3UPOBATh CIIOCOOHOCTH BEINECTBA MPOABIATL OKHCIIUTENbHBIE WM BOCCTAHOBHUTEIBHLIC
CBOMCTBA ¢ yUETOM CTETIeHEH OKHCIEHHS JIEMEHTOB, BXOMAIIIX B €ro COCTaB;

¢ BBIBJATH CyLIECTBOBAHUE TEHETHIECKOH B3AUMOCBA3H MEXILY BEIIECTBAMH B PSLY: POCTOE BEIIECTBO
— OKCHJ{ — THAPOKCH]T — COIIb;

¢ OpraHW30BBIBATE, IPOBOJKTH YUCHHICCKHUE IIPOCKTEL O HCCIIeIOBAHUIO CBOMCTB BEIIECTB, HMEIOMIMX

Ba)KHOE IIPAKTHYECKOC 3HaA4YCHHC.



CogeprxaHue y1e0HOro npeamera

I'naga 1. O6mas XapaKTePHCTHKA XHMHAIECKAX 3JeMEHTOR M XHMHYECKHX peaKimi
(15 gacos)

XapakTepUCTHKa JIIEMEHTa [0 €r0 TOJOXKEHHIO B [IepHOIMIECKOll CHCTEME XMMUHYECKHX SJEMEHTOB . U
MenneneeBa. CBoiicTBa OKCHIOB, KHCIOT, OCHOBaHWii H coJiell B CBETe TEOpUH 3JIeKTPONUTHIECKON
JECCOTMALIAH M TIPOLIECCOB OKUCIICHHUA-BOCCTAHOBIICHILA. [eHeTHyecKue PSIBI METAIIA H HEMCTallIa.

[oHsTHE O MIEPEXOIHBIX JIEMEHTaX. AmpoTepHOCTb. I'eHeTHIECKHH PSZ IIEPEXOTHOTO 3IIEMEHTA.
TleproTAYECKHH 3aKOH X IEPHOIUICCKasd CHCTEMA xuMmmueckrx dinemenTos JI. 1. Menzeineesa B CBETC yHCHIA

o crpoenud aroma. VX 3HaUCHHE. Krnaccudukaiys — XAMHIECKAX peakimii (COEIUHEHUS, DPA3TOKCHAL,
samemenus, oomena, OBP, obpaTumas, HeoOpaTumas, 3K30- KK supoTepMudeckas). GaKTophl BIUAIONINE Ha

CKOPOCTbH XUMHYECKON peaKuu.

InaBa 2. Mertaisi (15 4acoB)

Tom0KEe e METAIIIOB B IIEPHOIAYECKON CHCTEME XUMHUHECKUX siementos [ V1. Menneneesa. Meraueckas
KPHUCTAIUIMYECKAS PELICTKa W MCTallIneCcKas xuMITgeckas cBs3b. OOmue QU3nIeCcKue CBOMCTBA METAJJIOB.
CmaBel, HX CBOMcTBa M 3HAYCHHE. XuMpdecKkue CBOMCTBA ~METailloB  Kak BOCCTAHOBHUTEJEH.
DIEKTPOXUMHYECKHA PN HAIPSKEHMIT METAIUIOB M €T0 HCIONb30BAHHe JUTSL XapaKTePHCTHKH XHMUYCCKHX
CBOMCTB KOHKPETHBIX METaJlJIOB. Crioco6bl MOTydeHds METalioB: MHMPO-, THAPO- H 3IIEKTPOMETAILTY PIHs.
Koppo3ust METaJLIOB | criocoObl 60pBOEI C HEH.

O6masi XapakTepUCTHKA IIENOYHBIX METAIIOB. Meramms B mpupozne. Obme cIIoco0bl MX IOyUCHHA.
Ctpoenne atoMoB. Illenounbie METAIbL — IpOCTHIE BEIIECTBA, UX (u3HIeCKUe ¥ XMMHIECKHC CBOMCTBA.
BakHeiiye COeOUHEHUS IIENIOYHBIX METaJIoB — OKCHIBI, THAPOKCHIBI H COJH (xmopuzsl, KapOoHATHL,
cymb(ATHL, HUTPAThI), UX CBOMCTBA U IPUMEHEHHE B HAPOTHOM xo3siticTBe. Kanuiinpie yIo0peHu.

O61mas XxapaKTepUCTHKA SIIEMCHTOB riaasHo# moarpynisl II rpynmbL. CtpoeHHE aTOMOB. [I{enoYHO3EMENBHEIE
MeTaTbl — IIPOCTHIE BEINECTBA, HX pusnyecKre U XMMHYECKHS cBoiicTBa. BakHe#Imue COCIUHCHUA
[[ET0THO3EMETHBIX METAIIIOB — OKCHIBL, THAPOKCHIBI H COIH (XTOPU/IEL, KapOOHATHI, HUTPATEL, cynbhaThl U
hochater), ©X CBOUCTBA U TPUMEHCHIC B HapO/IHOM XO3sHCTBE.

Amomunnii. CTpoeHue aTroma, dusuyecKHe U XUMHICCKHC CBOMCTBA MPOCTOrO BEMIECTBA. CoequHEHHUT
ATIOMHAHKS — OKCHJ W THAPOKCHI, X aM(OTEepHBIH XapaKTep. Baskueiimue colu amoMuaus. [[puMEHeHHE
ATIOMHHUS ¥ €r0 COSTHHEHHH.

Kenezo. Ctpoenne aToMa, PU3HIECKUC U XEMHYECKHe CBOMCTBa TPOCTOTO BEIIECTRA. TeneTudecKue psIbl

Fe?" u Fe’*. KauecTBeHHBIC pEaKlny Ha Fe2™ u Fe*'. Baxuelimue COIH JKele3a. 3HaueHue JKenesa, €ro

COeJMHEHHI ¥ CIUIABOB B PUPOJIE ¥ HAPOIHOM XO3STACTBE.

Pasnen 3. Hemeraisi (28 4acoB)

O61mast XapaKTePUCTHKA HEMETaLIOB: MOJIOXKEHHAS B IIEPUOIHYECKOH CHCTEME JI. 1. Menpeneena, 0COOEHHOCTH
CTpOCHHs aTOMOB, 3MEKTPOOTPULIATENIBHOCTE KaK Mepa KHEMETAILTHIHOCTI, PIA 3IIEKTPOOTPHLIATEIBHOCTH.



