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IlosicHuTeILHAS 3aMUCKA

PabGouass mporpamma mo xumuu a8 9 kimacca pa3paboTaHa Ha OCHOBE TpeOOBaHHWM K
pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPOTrpamMMbl OCHOBHOTO — OOIIEro
oOpa3oBanusi ~MyHHUIIMDAIBHOTO  aBTOHOMHOTO  0OO0IIE00pa30BaTENbHOTO  YUPEXKICHHUS
WnrommHCKOM cpeHel o0meo0pa3oBaTeIbHON IIKOJIBI, B COOTBETCTBUU C TPEOOBAHUSMU
denepanbHOTO  TOCYAAPCTBEHHOTO  00Opa30BaTEIBHOTO  CTaHIApTa OCHOBHOTO  OOMIETo
o0Opa3oBaHUs BTOPOTO IMOKOJICHUs, [IpuMepHOi mporpaMMbl OCHOBHOTO 00IIIero oOpa3oBaHUs
o xuMuu U aBTOpcKoil IIporpammsl kypca xumuu g 8-9 kiaccoB 0011€00pa3oBaTEIBHBIX
yupexaeHuit (6a3oBbiii  ypoenb) O.C. Tlabpuensina, ¢ ydyerom PabGoueit mnporpamMmmsl
Bocrutanusit MAQOY MUmomunckoit COILL, B cootrBerctBuu ¢ Ilonoxkenuem o paboueit
nporpamMMme IO JTUCIHITIMHAM M KypcaMm y4eOHOTO IJIaHa M IJIaHa BHEYPOUHOW JESTeTbHOCTH
B pamkax ®I'OC MAOY Umommnckoit COLI.

Hacrosiimass mporpamMma y4YuThIBaeT peKoMeHmaru [IpuMepHOi mporpaMMbl MO XHMHH IS
OCHOBHOM IIKOJIBI.

OT1auunTeIbHbIE 0COOEHHOCTH padoyeii MPOrpaMMbl U AaBTOPCKOM

OCHOBHOE cOJIep)KaHWE aBTOPCKOW TIOJHOCTBIO HAILIO OTpPaXEHWE B JTaHHOW paboueit
porpamme.

OcHOBHOE OT/IMYUE JaHHOW paboyeil mporpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B
aBTOPCKOW TIpOorpaMMe MpaKTUYeCKue pabOThl CrPYNIHAPOBAHBI B OJOKM - XHUMHYECKHE
MPAaKTUKYMBI, KOTOpPBIE TPOBOJIATCS IOCIE H3YYEHHUS HECKOJBKHX pa3lelioB, a B padodei
porpamMMe 5TH K€ MPAaKTUYECKHe pabOTHl JAIOTCS TMOCTe M3YYEeHUS KOHKPETHOW TeMBl. JTO
MO3BOJISIET JIydlle 3aKpeNmuTh TEOPETHYECKH MaTepuall Ha TMPAaKTHKE W  TPOBEPHTH
MPaKTUYECKUE YMEHHS U HaBBIKM HEMOCPEJICTBEHHO MO JaHHOW Teme. YToObl mpoBecTH
MPAKTUYECKYI0 paboTy MO KOTAAa-TO W3Y4YEHHOH Teme, TpeOyeTcs AOMOJHUTEIbHOE BpeMs s
MOBTOPEHUS TEOPETUYECKUX OCHOB, YTO UCKIIIOYAETCS B JAaHHOU paboueit mporpamme.

B cootBeTcTBUY ¢ yueOHBIM T1aHOM Ha 2022-2023 y4eOHBIN To  Ha U3YUYCHHUE XUMHH B
9 knacce oTBOAUTCA 2 4yaca B He/el, 66 4acoB B rojl, IpM HOPMATUBHOM MPOJOJKUTEIIBHOCTH
yueObHoro roma 33 yueOHbIX Henenb. M3 HUX 15 9acoB OTBOAMTCS HA BHYTPUIIPEIMETHBIN
oOpasoBatenbHbId MOAYNH (1aniee BOM) «Xumus B Borpocax u otBerax». lanusiiit BOM Oyner
MPOXOJIUTh B OCHOBHOM (OpME NPAKTUUECKUX 3aHATUH C LETbI0 Pa3BUTHS Yy YydalIUXCs
M03HABATEIbHBIX HWHTEPECOB M HMHTEJUICKTYAJIbHBIX CIHOCOOHOCTEH B TMpollecce MPOBEICHUS
XMUMHYECKOTO HKCIEPUMEHTa, CaMOCTOSITEIbHOTO MPUOOPETEeHUsT 3HAaHUH B COOTBETCTBUM C
BO3HUKAIOMIMMHU XKU3HEHHBIMH MOTPEOHOCTSIMU; NPUMEHEHHUS MOJYyYEHHBIX 3HAHUN M YMEHHIA
JUI pelIeHUs] MPAKTUYECKUX 3a/1au B MIOBCETHEBHOM >KU3HU. MOYNbHBIE 3aHATHUS IPOBOJISTCS B
TE€YeHHE Y4eOHOTr0 rojia o Mepe MPOXOKICHHUS COOTBETCTBYIOIINX TEM.
[IporpamMmoii mpeaycMOTPEHO MPOBEACHUE:
KOHTPOJIBHBIX paboT — 4+2
MPaKTUYECKUX PadboOT — 7 4acos.
Cpok peanu3zanuy mporpamMmbl — OJMH Y4EOHBIN TOJ.
OOyuenue Beaércs no yueOHuky O.C.I'abpuensna, U.I.Octpoymona, C.A.CnankoBa «Xumus 9
KJIacc», KOTOPBIA COCTaBISET EAUHYIO JIMHUIO YYEOHHKOB, COOTBETCTBYET (eaepatbHOMY
KOMIIOHEHTY T'OCYJapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa 0a30BOTO YpOBHS M peau3yeT
aBTopckyto  mporpammy  O.C.l'abpuensna.  Xumwmsa. 9  wiacc:  yueOHUK — JUIs
oOmeobpaszoBarenbHelx yupexaeHuit/ O.C. TI'abpuensH, N.I.Octpoymos, C.A.CnankoB; M.:
IIpocsemienue.
B nepuon upe3BblYallHBIX CUTyallMii, TOTOAHBIX YCIOBHH, BBEJICHUS KapaHTUHHBIX
MeponpusaTHii 1o 3aboneBaeMoctu rpunmoM, OPBU wu gpyrumu  uHGEKIIMOHHBIMU
3a00JeBaHUAMHU, 00pa30BaTeNbHBIN MPOLIECC M0 JAHHOMY Y4eOHOMY MpeIMETY OCYIIECTBIISIETCS
C UCTOJIb30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTHH, SJIEKTPOHHBIX JTHEBHUKOB, COLIMAJIBHBIX CETEH

U 1pyrux Gopm.



Ilnanupyembie pe3y/ibTaThl 0CBOCHUS YUeOHOI0 mpeaMeTa, Kypca

HpI/I HU3Yy4YCHHUUH XHMMHUU B OCHOBHOM IIKOJE OOeCIeYnBaeTCs JOCTHXKCHHUC JIMYHOCTHBIX,
MCTAINPCAMCETHBIX U NPCAMCETHLIX PC3YJIbTATOB.

JInuHOCTHBIE:

e B I[ICHHOCTHO-OPHCHTAIlMOHHOW c()epe — YyBCTBO TOPIOCTH 33 POCCHUCKYIO
XUMHUYECKYIO HayKy, T'YMaHU3M, OTHOLIEHHUE K TPYLY, LEIEYCTPEMIIEHHOCTB;

e (opMupoBaHHE IIEHHOCTH 3JI0POBOTO M 0E30MIaCHOTO 00pa3a >KM3HM; YCBOCHHUE MPABUI
UHAUBUAYAJIBHOTIO MW KOJUICKTHUBHOI'O 0€e3011acHOro IIOBCACHUA B ‘-IpC3BI;I‘IﬁI>iHI:IX
CUTYalUsIX, YTPOKAKOIIMX )KU3HU U 3[I0POBBIO JIFOACH;

e B TpynoBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHEWIIEH
00pa30BaTeNIbHON TPACKTOPHUH;
e B IIO3HABaTEJIbHON (KOTHUTUBHOM, MHTEJUIEKTYalbHOW) cepe — yMEHHUE YIpaBisTh

CBOEH MO3HABATEIbHOM JIEATEIbHOCTHIO.

e (opMHUPOBAHHE OCHOB HKOJOTHYECKON KYyJIbTYpPHl, COOTBETCTBYIOIIEH COBPEMEHHOMY
ypOBHIO 3KOJIOTUYECKOT'O MBIIJICHUA, paBBI/ITI/Ie OIIbITA SKOJIOTUYCCKU OpI/IeHTHpOBaHHOfI
pedIeKCUBHO-OIIEHOYHOM W MPAKTHUECKOU JIEATETLHOCTH B )KH3HEHHBIX CUTYAIIHX;

MeranpeaMeTHble:

e yMEHHE CaMOCTOSITEIHHO ONpEACTSATh 1M CBOETO OOYyYeHHWs, CTaBUTh U
dbopmynupoBaTh I ceOsl HOBBIC 3a/aydl B y4&0e M TMO3HABATEIBHOM JEATEIHLHOCTH,
pa3BUBaTh MOTHBBI 1 HHTEPECHI CBOCH MMO3HABATEIHHOM IEATEILHOCTH;

e YMEHHE CaMOCTOSITEIIFHO IUIAHUPOBAaTh ITYTH JOCTHDKCHHUS IIeJIe, B TOM YHCIE
albTEPHATUBHBIC, OCO3HAHHO BHIOMpaTh Hambosee A(P(PEKTUBHBIC CHMOCOOBI PpEIICHUS
y4eOHBIX M IMO3HABATEIBHBIX 3371a4;

e YMEHHE COOTHOCHUTh CBOHM JCHCTBUS C IUIAHUPYEMBIMH DPE3YJIbTaTaMHU, OCYIICCTBIISATH
KOHTPOJIb CBOEH JIEATETBLHOCTH B IpOIEcce JOCTIKCHHS pPe3ylbTaTa, OIPEIeisTh
crocoObl JCWCTBUI B paMKaX MPEJIOKEHHBIX YCIOBUH M TPeOOBAaHUH, KOPPEKTUPOBATH
CBOM JICWCTBUS B COOTBETCTBHHU C M3MEHSIOLICHCS CUTYaIUCH;

e yMEHHE OIICHUBATh MPABHILHOCTh BBINIOJHEHUS YYeOHO# 3amadyu, COOCTBCHHBIC
BO3MOJKHOCTH €€ PEIICHHUS;

e  BIIQJICHUEC OCHOBAMHU CAMOKOHTPOJISI, CAMOOLICHKH, IPUHSATHUS PEIICHUH U OCYIIECTBICHHUSI
OCO3HAHHOTO BHIOOPA B y4eOHOM U MO3HABATEILHOW JCATEIBHOCTH;

e yMCHHE OIpEACIATh TMOHATHS, CO3/1aBaTh OOOOIICHHUS, YCTaHABJIMBATH AHAJIOTHHU,
KJIaccu(UIUpPOBaTh, CaMOCTOSITEIBHO BBIOMPAaTh OCHOBAHUS W KPUTCPHUH LIS
KJIaccu(UKauy, yCTaHABIMUBATh MPUYHMHHO-CIICICTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE
paccyKJeHHe, YMO3aKI4YeHNe (MHIYKTUBHOE, NCITYKTUBHOE U TI0 aHAJIIOTHUH) U JENaTh
BBIBOJIBI;

e YMEHHE CO3/aBaTh, IPUMEHSAThH U MPEoOPa30BBIBATH 3HAKU U CUMBOJIBI, MOJICTH U CXEMBbI
JUIS pellieHrs yYeOHbBIX U MTO3HABATEIbHBIX 33/1aY;

e YMEHHE OPraHM30BBIBaTh Y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO AESITEIBHOCTH C
YUUTENIEeM M CBEPCTHHKAMHM; paboTaTh MHIAMUBUAYAIbHO U B TPYIIE: HAXOIUTHh oOIiee
pelieHne M paspemarb KOH()IUKTHI Ha OCHOBE COTJIACOBAHUSA TMO3UIMNA W yuéTa
HMHTEPECOB; (GOPMYIUPOBaTh, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

e YMEHHE OCO3HAHHO WCIOJb30BaTh pPEUYEBbIE CPEACTBA B COOTBETCTBUM C 3aJadyeid
KOMMYHHKAITUH 7151 BRIPOKESHHSI CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEH; MIIaHUPOBAHUS
U pErymsilud CBOEH JESITeNbHOCTH, BIAJCHHE YCTHOW M TMHCBMEHHOW pedyblo,
MOHOJIOTUYECKOW KOHTEKCTHOU PeUblo;
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¢dbopmupoBaHHe U pa3BUTHE  KOMIIETEHTHOCTH B O0JAacTH  HCIOJIb30BaHHS
MH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

(dopMupoBaHME U pa3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMEHHUE IMPHUMEHSATh €ro B
MO03HABATEIbHON, KOMMYHHMKATHBHOHM, COLMANBbHON MpaKTHKE W NPO(ecCHOHATBHOM
OPHMEHTALINH.

IIpeamerHbIe:

1.

B no3naBaresibHOM cepe:

AaBaTb OIPCACIICHUA HN3YUCHHBIX MOHSATHH: «XUMHYECKHI JJIEMEHT», «aTOM»», «HOH»,
«MOJIEKYJIa», «IPOCThIE U CI0KHBIE BEIIECTBA», «BEILIECTBOY», «XUMHUYECKas (popmyrnay,
«OTHOCHUTEJIbHAs ~aTOMHAas  Macca», «OTHOCHTEIbHAs  MOJIEKYJsIpHash — Maccay,
CBAJICHTHOCTb», «CTCIICHb OKUCICHUA», «KPUCTANIMYUCCKAA PpCUHICTKA», «OKCHUIBI»,
«KUCJIOTBI», «OCHOBAHUS», «COJN», «aM(POTEPHOCTHY, KUHIUKATOPY, «IIEPUOAMUCCKHUI
3aKOH»,  «Iepuojauyeckas  TaOnuIa»,  «M30TONBI»,  «XUMHYECKas  CBS3bY,
«OQIEKTPOOTPULIATEIIBHOCTEY, «XUMHUYECKAsl peaklus», «XUMHUYECKOE YypaBHEHHUE,
«TEHEeTHYEeCKass CBS3b», «OKUCJIEHHE», «BOCCTAHOBJIEHUE», <«OJIEKTPOJUTHUECKAS
JMCCOLIMAIU», «CKOPOCTh XUMUYECKON PEeaKIINN»;

orucarTthb ACMOHCTpPAallMOHHBIC n CaMOCTOSTECIBbHO IIPOBCACHHBIC XUMHUYCCKUEC
AKCIIEPUMEHTHI;

OIMHUCBIBATh W PA3JIMYaTh M3YUCHHBIC KJIaCChl HCOPraHUYCCKUX COC}II/IHCHI/Iﬁ, IMPOCTEIE U
CIIOXHBIE BEIIECTBA, XUMUUECKUE PEAKIIHH;

KJIacCCU(PUIIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBICHUS;

JenaTh BBIBOABI M YMO3AKIIOUEHHS W3 HAOMIOACHUN, W3YYEHHBIX XHUMUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEILECTB MO aHAJIOTHH CO
CBOMCTBAMH U3Y4YEHHBIX;

CTPYKTYpPUPOBATh U3YYEHHBIN MaTepHal U XUMHUYECKYI0 HH(POPMAIUIO, MOITYYSHHYIO U3
JIPYTUX UCTOYHHUKOB;

MOJENUPOBATh CTPOCHHWE AaTOMOB 3JEMEHTOB 1-3 mepuoaoB, CTPOEHUE MPOCTHIX
MOJIEKYT;

2. B 1eHHOCTHO — OpHEHTAIMOHHOII cepe:

AHAJIIM3UPOBATh M OLCHHUBATH IIOCICACTBUA A Oprmammeﬁ Cp€abl OBITOBOH U
HpOHSBOHCTBCHHOﬁ JACATCIIBHOCTH YCJIO0BCKA, CBSI3aHHOM C nepepa60T1<0171 BCIICCTB,

3. B TpynoBoii chepe:

IIpOBOAUTDH XUMHYECKUM OKCIICPUMCHT,

4. B cdepe 6e301aCHOCTH KU3HEACATEIbHOCTH:

OKa3bIBaTh NEPBYIO MOMOIIL IPU OTPABJICHUSX, O’KOTaX U JPYTrUX TpaBMaxX, CBA3aHHBIX C
BEIIECTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM.



Coaepikanue yueOHOr0 nmpeaMera, Kypca

Tema 1. [loBTOpeHue u 00001IeHUE CBeleHUIT 110 Kypcy 8 kiaacca (5 yacoB)
bunapueie  coemuHeHus. Okcuapl  colieoOpa3ylomue W HecoJieoOpasyrolue.
Imppokcuapl: OCHOBaHUWS, aM(OTEpHBIE THIPOKCHIBI, KHUCIOPOJCOJACPIKAIINE KHUCIOTHI.
Cpennue, KUcabie, OCHOBHBIE M KOMIUIEKCHBIE COJIH.
OO6o01IeHne CBEACHUI 0 XUMUYECKHUX peaknusx. Kiaccuduramusi XUMUYIECKHX PeaKIIHii
[0 pa3IUYHBIM TPHU3HAKAM: COCTaBY M YHCIY pEarupyrolux U 00pa3yloIINXcs BELIECTB,
TerIoBoMy 3 (deKTy, 0OpaTUMOCTH, U3MEHCHHIO CTEIICHEH OKHCIICHUS JIEMEHTOB, 00pa3yrOIINX
pearupyroiye BelIeCTBa, arperaTHOMy COCTOSHUIO PEarupyroliux BEHIECTB, HCIOJIb30BAHUIO
KaraausaTopa.
[ToHsiTHE O CKOPOCTH XUMHUYECKOW peakiuu. DakTophl, BIUSIONINE HA CKOPOCTh XHMHYCCKUX
peakuuii: TpUpoJa PEarupyromnX BEImIeCTB, HMX KOHIEHTpAIus, TeMIeparypa, IUIOaab
COTIPUKOCHOBEHUSI, HANIMUKE Katanu3zaTtopa. Karamus.
JdeMoHcTpanuu
O3HaKOMJIEHHE C KOJUISKIIHSIMU METAJNIOB U HEMETAJIOB.
O3HakoMJIEHUE C KOJUIEKIIUAMH OKCHJIOB, KUCJIOT U COJIEH.
3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIH OT MPUPOIBI PEArHPYIOIINX BEIICCTB.
3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEaKIMH OT KOHIICHTPAIMA pPearupyronmx
BEIIIECTB.

e 3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakmuu OT IUIOMIAJAX COMPUKOCHOBEHUS

pearupyromux BEIeCTB («KUTISITUAN CIOW»).

e 3aBUCHUMOCTh CKOPOCTHM XUMHYECKOW peakiuuu OT TEeMIepaTypbl pearupyroumx

BEIIECTB.

JlaGopaTopHble ONBITHI

* B3auMoieiicTBHEe aMMHUaka 1 XJIOpOBOJOPO/Ia.

* Peaknusa HeUTpanu3aiuu.

» HabGmonenue termoBoro ¢ dekra peakiuy HeHTpaau3aiiy.

* BzaumoeiictBue cepHoit KUcIoThl ¢ okcuaom meau(Il).

* Paznoxenue nepokcuaa BOJAOPOJa ¢ IOMOUIbIO KaTanas3bl KapToQers.

* 3aBUCHMOCTbh CKOPOCTH XMMHMUYECKON pEaKUHMH OT MPUPOIbl PEarupyrouiux BELIEeCTB Ha
IpUMepe B3aUMOJEHUCTBUS PACTBOPOB THOCYJIb(haTa HaTpus U xjopujaa Oapus, THOCyiabdaTa
HATPHUSI U COJITHOM KUCIIOTHI.

* 3aBUCHUMOCTb CKOPOCTH XUMHYECKOW pEaKUUd OT NPUPOJBI METANIOB TMpU HX
B3aUMOJICCTBHUU C COJITHOM KHUCIIOTOM.

* 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOH peakuuu OT TMPUPOJBl KHUCIOT TMPH HX
B3aUMO/ICHCTBUM C KEJIEC30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKIuu OT TEMIIEPaTypHhl.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKkIui OT KOHIICHTPAIUH.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKIUH OT IUIOIIAIU COIPHKOCHOBEHUS
pearupyroumx BemecTs.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEaKIuy OT KaTanu3aTopa.

Tema 2.XuMH4ecKHe peaknuu B pacTBopax 3j1ekTpouTos (10 yacoB)

[Tonsitne 00 SIEKTPOIUTUYECKON IUCCOIUAIUH. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
MexaHu3M  OUCCOLMANUMN  SIEKTPOJUTOB C Pa3NUYHBIM  XapakTepoMm cBs3u. (CrerneHb
ANEKTPOIUTHYECKON quccoruanuu. CUIbHBIE U CTa0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJOXKEHHUS TEOPUHU DIEKTPOIUTHUYECKON nuccounanuu. Kraccudukarus
HMOHOB M UX CBOMcTBa. KUCIOTHI, OCHOBAHUS U COJIM KakK DIEKTPOIUThL. WX kiaccuduxamus u
JUCCOIMAIHS.

OOmue XUMHYECKHME CBOMCTBA  KHUCIOT: H3MEHEHHE OKpPAacKd HWHAMKATOPOB,
B3aUMOJICHCTBHE C MeETa/llaMH, OKCHJIAMU M THAPOKCHAAMU METAJIOB U  COJSMH.
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MouiekynspHble 1 HIOHHBIE (IIOJIHBIE U COKPAILEHHBIE) ypaBHEHUS peakuil. XUMHUUECKUNA CMBICI
COKpAII€HHBIX YPAaBHEHUM. YCIIOBHs NPOTEKAHUS PEAKIMM MEXAY NIEKTPOJIUTAMU O KOHLA.
Psn akTUBHOCTH METAJLIOB.

OO0mue XUMUYECKHEe CBOWCTBA INEJIOYCH: B3aUMOJICHCTBUE C KHUCIOTaMH, OKCHIAMU
HEMETAJUIOB, cojsiMu. OOmmMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOJICIICTBUE C KUCIOTaMU, Pa3JI0OKEHUE IIPU HarPeBaHUU.

OO0mue XUMHUYECKHE CBOWMCTBA CpPEIHUX COJICH: B3aUMOJCUCTBHE C KHUCJIOTAMH,
eI04YaMu, COJISIMA U MeTaJlIaMu. B3anMo1elicTBUE KUCIIBIX COJIEHN CO MIET0YaMHU.

I'maponus kak 0OMEHHOE B3aMMOJACHCTBHE COJICH C BOJOW. ['MApPONU3 CONMHM CHUIBHOTO
OCHOBaHHUSI M ciaboW KuciaoThl. ['maponu3 comm c¢1aboro OCHOBAHUS U CHJIBHOW KHCIIOTBHI.
Bonopoausrnit nokazarens(pH).

CBoiiCTBa KHUCIIOT, OCHOBAHUW, OKCHUJIOB M COJIEH B CBETE TEOPUHU DIICKTPOJIUTHUECKOM
JTUCCOITUAIIMHU U TIPEJICTABIICHU 00 OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKITUSX.

JdeMoHcTpanuu
e licneiTanue BEIIECTB U UX PACTBOPOB HA AJIEKTPOTIPOBOTHOCTD.
e 3aBUCUMOCTb JIEKTPOIPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHIIEHTPAIIHH.
e J[BmKEeHHUE OKPAIICHHBIX HOHOB B JIEKTPUUECKOM TIOJIE.
e OmnpeneneHne xapakTepa cpeabl B paCTBOPAxX COJICH.

JlabopaTopHble ONbITHI

* Jlucconmanust ciadbIX JIEKTPOTUTOB HA MPUMEPE YKCYCHOW KUCIOTHI.

* I3MeHeHne OKpacKu HHANKATOPOB B KUCIIOTHOM Cpe/ie.

* Peaknust HeMTpamu3ayu pacTBopa MIETOYH Pa3TNIHBIMU KUCIOTAMH.

* [Tomyuenue ruapokcuaa meau(ll) u ero B3anMoeicTBHE ¢ pa3TMYHBIMUA KHUCIIOTAMHU.
* BzanmoeiicTBue CHIIBHBIX KUCIOT ¢ okcuioM meau(Il).

* B3anMoelicTBrEe KUCIIOT C METAJUIAMU.

» KauecTBenHas peakius Ha KapOOHAT-HOH.

* [Tonyyenue cTyiHS KDEMHUEBOU KHUCIOTHI.

» KauecTBenHas peakius Ha XJIOPHUI- WK CYlIb(haT-UOHBIL.

* I3MeHeHNne OKpacKu MHAMKATOPOB B IIEJIOYHOMN Cpefe.

* B3auMoieiicTBrE 11eJI0YEH C YIIIEKUCIIBIM Ta30M.

» KayecTBeHHas peakuys Ha KAaTUOH aMMOHHMSL.

* [Tonmyuenue ruapokcuaa meau(Il) u ero pasnoxenue.

* BzaumoeiictBrue kapOOHATOB C KUCIOTaMHU.

* [Tomyuenue ruapokcuaa xenesa(lll).

* BzaumopeiictBue xenesa ¢ pactBopom cynbdara menu(Il).

IIpakTHyeckue padoTbl

1. Pemrenue skciepuMEHTANIBHBIX 334a4 110 TeME «DJIEKTPOIUTUYECKAS TUCCOLUALINSD.

Tema 3. HeMeTasibl M UX coeqnHeHus (25 yacoB)

CrpoeHue aroMOB HEMETAUIOB M HUX IIOJIOKEHHE B MEpUOAUYECKON cucteme. Psn
ANEKTPOOTPUUATENBHOCTH. Kpucraminueckue pemeéTku HEMETANIOB — MPOCThIX BELIECTB.
Odusnyeckue  cBoiicTBa HemeTalsioB. OOmue  XUMHYECKHE CBOWCTBA  HEMETAaJUIOB:
OKUCIIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

lasnorensl, cTpoeHue HUX aToMOB M MoJieKyld. PU3MYECKME M XHMHYECKHE CBOWMCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB TaJlOr€HOB B 3aBUCUMOCTU OT MX MOJIOKEHUS
B IepuoAnyYeckoil cucreme. HaxokaeHwe raJoreHoB B TPUPOJAE U HUX MOJy4YEHUE.
buonornueckoe 3HaueHNE U IPUMEHEHUE TaJIOTE€HOB.

l'asoreHOBOIOPO/IBI M COOTBETCTBYIOLIME WM KHUCIOTHI: IUIAaBUKOBas, COJIsHas,
OpoMOBOJIOpOIHASI, MOAOBOAOpOaHAas. ['amoreHunsl. KadecTBeHHBIE peaklMd Ha TaJOTCHH]I-
noHsl. [I[puMeHenne coeJMHEeHN TalOreHOB.
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OOmas xapakrepuctuka s1eMeHToB VIA-Tpynmbl. Cepa B mpuponen €€ MoJydeHue.
AnnorponHbsle MOAM(UKALUMU Ceppl M HX CBOMCTBA. XHMHYECKHE CBOMCTBAa cepbl U €€
IIPUMEHEHHUE.

CepoB0o10poI: CTPOCHHUE MOJICKYJBI, (PU3NUECKUE U XUMUYECKUE CBOMCTBA, MOIy4YCHHE U
3nayenue. CepoBogopoanas kuciota. CyabQuasl 1 ux 3HaueHue. JIoMHHOPOPHI.

Oxcup cepoi(1V), cepuucras kucnora, cyiabpuThl. KauecTBeHHas peakuus Ha Cyab(uUT-
HOH.

Oxcup ceprl(V]), cepnast kuciota, cyibpatsl. Kpucramioruaparst.

CepHast KMCIIOTa KaK CHIbHBIN 371eKTpoiuT. CBoiicTBa pa30aBiI€HHON CEPHON KUCIIOTHI
KaK TUIIMYHOM KHUCIIOTBI: B3aUMOJIEUCTBHE C MeETalJIJaMH, OCHOBHBIMU U aM(OTEpHBIMU
OKCHJaMH, OCHOBAaHUSIMU M aM(QOTEPHBIMU T'UAPOKCUAAMHU, coysiMU. KauecTBeHHas! peakuus Ha
cynbdaT-uoH.

OOmass xapakTepucTuka »3JeMeHTOB VA-Tpynmbl. A30T, CTpOE€HHE €ro aroma
1 MoJieKyJbl. dusnueckue U XMMUYECKHEe CBOMCTBA U PUMEHEHHUE a30Ta. A30T B IPUPOJE U €T0
OuosioruuecKas poJb.

AMMUak, cTpoeHue MOJIeKyJbl M pU3NYecKUe CBOMCTBA. AMMUAYHasl BOJIa, HAIIAThIPHBIN
CHUPT, THIpAT aMMHaka. JJOHOpHO-aKLENTOpPHBIH MeXaHW3M OOpa3oBaHHsS CBA3M B KaTHOHE
amMmMoHMs. BoccraHoBuTenbHble cBoiicTBa ammuaka. Coau aMMOHHMS M UX IPUMEHEHHE.
KauecTBeHHas peakiiys Ha KATHOH aMMOHHUS.

Oxcuapl a3ora: HecoseoOpasyroliMe M KUCIOTHBIE. A30THCTas KHUCIOTa U HUTPUTHI
A30THas KUCIO0Ta, €€ NOJIydeHHe U cBovicTBa. Hutpartsr.

®ochop, crpoenne atoma u amtotponus. Pocouasl. Gochun. Oxcun pocdopa(V) u
dbochopnas (oprodocdopnas) kucinorta. Docharsr.

OO6mrast xapakTepucTuka 3yeMeHTOB [VA-rpynmbl: 0COOCHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BEIIECTB U COCAMHEHHH B 3aBUCUMOCTH OT MOJIOKEHUS 3JIEMEHTOB B IEPUOIUYECKOM
cuctemMe. Yriaepod. AJTOTporHble MOAU(PUKAIMK: anMa3, rpaduT. AMOPGHBIA yriepos: caxa,
AKTUBUPOBAHHBIA yroib. AncopOums. XUMHUYECKHE CBOWCTBA yriepoja. Kokcoxmmuyeckoe
IIPOU3BOJICTBO U ero npoaykuus. Kapoump.

Oxkcun yraepona(ll): ctpoenne MosieKysl, mojydenue u cBoiictBa. Okcun yraepona(IV):
CTPOCHHE MOJIEKYJIbl, [OJIydeHHE U CBOMCTBAa. YrosibHas kuciaoTa. ColM yrojabHOM KHCIIOTHI:
KapOOHAThl U TUApoKapOoHaThl. TexHuueckas U MUIIeBast coja.

Opranuueckast XUMHs. YTIEBOJOPOIbI.

MertaH, 3TaH M IponaH Kak IpeJesibHble (HACBIICHHBIE) YIIIEBOJOPOJAbl. OTUJIEH U
alleTWIEH KakK HeIpeJeibHble (HEHAChIEHHbIE) YriaeBoaopoasl. CTpykTypHble (DOPMYIIBI
BellecTB. [ opeHue yrieBo1opo1oB. Peakiiuyn neruapupoBaHus MpeaebHbIX YIIIEBOI0POIOB.

Crnupthl. DTHIOBBIH CIUPT, €r0 MOJIydyeHHE, IpUMEHEHHE U (PU3MOJIOTHYECKOe JieiicTBHE.
TpéxaTOMHBIN COUPT MIULEPUH. YKCYCHAsl KUCJIOTA KaK MIPEICTaBUTENb KapOOHOBBIX KUCIIOT.

KpemHuii: crpoenue aroma M HaxoxJaeHue B npupone. Cummuuisl u cuwiadH. CBoiicTBa
kpemuus. Okcun kpemHusa(IV). Kpemuueas kucnora u e€ coiu.

IIpousBoacTBO crekina M ueMeHTa. [IpoayKiusi CHIMKAaTHOM HPOMBIIIJICHHOCTH:
ONTUYECKOE BOJIOKHO, KepaMuka, papdop, pasguc. OnTHuecKoe BOJIOKHO.

Hemerannel B mpupoge. @DpakiMoHHas MEpEeroHKa >KUIKOTO BO3AyXa Kak Crocol
MOJIydeHUsl KHUCJIOpoJa, a3oTa M aproHa. llomyuenue ¢Qocdopa, KpemHHs, Xjopa, HOAA.
DNEeKTpOIN3 PacTBOPOB.

[lonyuenune cepHOM KHUCIOTBHI: CBIPBE, XMMM3M, TEXHOJIOTHUECKAs CXEMa, METOJ
KHUIIAIIETO CJI0s, MPUHIUIBI TeJI000MeHa, MPOTUBOTOKA U IUpKyasuu. Oneym. [IponsBoactso
aMMMaKa: ChIpbE, XMMHU3M, TEXHOJIOTMUYECKas CXeMa.

JdeMoHcTpanuu

e Komnekus HeMeTamIos.

e Mopenu KpUCTAIUIMUECKUX PEMIETOK HEMETAIIIIOB: aTOMHBIE M MOJIEKYJISIDHBIE.
e O30HaTOp M MPUHLUIBI €T0 PabOTHI.



I'openne HeMeTaI0B — MPOCTHIX BELIECTB: cephl, pochopa, TpeBECHOTO YIIs.

OO0pa3s1bl TaJOreHOB — MPOCTHIX BEIIECTB.

B3anMoeiicTBrae rajgoreHoB ¢ METaJUIaMU.

BriTecnenue ximopa OpoMOM WIIM HOJa U3 PACTBOPOB UX COJIEH.
Komnnexkuust npupoAHbIX COEAUHEHUH XJI0pa.

B3anmopeiicTBue cepol ¢ METaIAMHU.

I'openue cepsl B kuciaopoae.

Komnexknus cynbGuaHbIX pyI.

KauecTtBeHHas peakuus Ha CylIb(pHUA-UOH.

ObecrLBeunBaHNE OKPALIEHHBIX TKAHEW CEPHUCTBIM T'a30M.

B3anmMoielicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.

OO0yrnuBaHrue OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOI KUCIOTOM.
Huarpamma «CocTaB BO3IyXa.

BuneogparmenTs! u cnaiias! «IItnubu 6azapsi».

[Tonyuenue, cobupanue u pacro3HaBaHUE aMMHMAKa.

Paznoxxenne Ouxpomara aMMOHUS.

B3anmMoelicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI C MEJIBIO.

I'openne ué€proro nopoxa.

PasnokeHne HUTpaTa Kanus U TOPEHUE B HEM JPEBECHOTO YIrOJIbKa.

O06pa3iel mpUpOAHBIX coenuHeHnit Gocdopa.

I'openue pochopa Ha Bo3ayxe U B KUCIOPO/IE.
[Tonygyenue 6emoro Gocdopa u UCIIBITAHUE €TO CBOMCTB.
Komnexuust «O0pa3iibl TPUPOIHBIX COSTUHEHUN YTIIEPOIay.

IToptper H. [. 3enunckoro. IlormomieHue pacTBOPEHHBIX BEIIECTB WU

AKTUBUPOBAHHBIM YIJIEM.
YceTpoicTBO MpOTUBOTA3a.
Mopenn MOnEKysl METaHa, 3TaHa, ITUIICHA U alleTWICHA.

BsaumoneiicTBue sTueHa ¢ OpoMHOI BOAOH M paCTBOPOM IEepMaHIraHaTa KaJlus.
OO011e XMMHUYECKUE CBOMCTBA KUCIIOT HA PUMEPE YKCYCHOM KUCIIOTHI.
KauecTtBeHHas peakuys Ha MHOTOATOMHBIE CITUPTBHI.

Komnekuus «O6pa3ibl IpUPOIHBIX COSIMHEHUH KPEMHUS.

Komnekuus crekina, KepaMHUKy, HEMEHTA U U3JEIUN U3 HUX.

Komnexuust npoaykuuyu CUJIMKaTHOW MPOMBIILIIIEHHOCTH.

BuneodparmenTs u cnaiasl «IIpou3BoACTBO CTEKIIA U IIEMEHTAY.
Komnexkuust «IIpupoiHpie coeMHEHNs HEMETAILIIOBY.

BuneodparmenTs! u cnaiiapl «DpakimoHHAs IEPErOHKA KUKOTO BO3IyXay.

rasoB

Buneodpparmentst u cnaiiabl  «l[lodydeHue BoAoOpoda, KHCIOpOJa U TajJOreHOB

IEKTPOIUTUYECKUM CIIOCOOOMY.

Mogenu anmnapatoB AJis IPOU3BOJACTBA CEPHOU KUCIIOTHI.

Mogenb KUIAIEro ¢iaos.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparments! u cnaiiap! « Ipou3BOACTBO CEPHOM KUCTOTHIY.

Buneodparments! u cnaiiap! «I Ipon3BoICTBO aMMHaKay.

Komnexkuust «CpIpb€ Ui MOJIy4EHUSI CEPHON KUCIIOTBD».
JlabopaTopHbIe ONbITHI

* Pacnmo3HaBaHue rajoreHua-HOHOB.

» KauecTBeHHbBIC pPCaKkun Ha CYJ'IB(I)aT-I/IOHBI.

» KauecTBeHHas pCaKnus Ha KaTUOH aMMOHUS.

* XMMHUYECKHE CBOMCTBA a30THOM KHCJIOTBI, KaK 3JICKTPOJIUTA.



» KauecTBennsie peakiuu Ha pocdar-uoH.

* [IosryueHue 1 CBOKCTBA YIOJIBHON KUCIIOTHI.

» KauecTBeHHas peakuusi Ha KapOOHAT-UOH.

* [Iponyckanue yriekuciaoro ra3a yepes3 pacTBOp CHJIMKATa HATPHUSL.
IIpakTnueckne padoThl

2. VI3yyeHne CBOMCTB COSIHOM KHCIIOTBI.

3. N3yueHne CBOWCTB CEpHON KUCIIOTHI.

4. TlonydyeHue aMMuaKa U U3y4e€HUE €ro CBOWCTB.

5. Ilonyuenwue yriekucioro rasa. KauectBeHHast peakuus Ha KapOOHAT-HOHBI.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!

Yyamuiics 10JIKeH ymemp:

WCIO0JIb30BATh MPH XapaKTEPUCTHKE METAJUIOB M MX COECIUHEHHUM TMOHATHS: «HEMETaJIbD»,
«TAJIOTEHBI», «AJUIOTPOMHBIE BHUIOM3MEHEHUS», (GKECTKOCTh BOJBD», «BPEMEHHas »KECTKOCTb
BO/JIbI», «TIOCTOSIHHAS! )KECTKOCTb BOJIBD», «00IIast JKECTKOCTb BOJIBI»;

JaBaThb  XapaKTEPUCTUKY XHMHUYECKUX OJIEMEHTOB-HEMETA/IOB (BOJOpOJA, TaJOreHOB,
KHCIIOpO/ia, cephl, a30Ta, ¢ocdopa, yriepoaa, KpeMHUs) 10 UX MoJiokeHuto B [leproanueckoit
cucteMe xummuueckux smeMenToB JI. 1. MenneneeBa (XMMUYECKUN 3HAK, TIOPSAKOBBIA HOMED,
MepHoJ, TpyIa, MOArpyIna, OTHOCUTENbHAs aTOMHas Macca, CTpOEHHE aToMa (3apsn sjapa,
YHCIIO IPOTOHOB U HEHUTPOHOB B siApe, OOIIee YUCIIO AIIEKTPOHOB, paclpeiesieHue AIEKTPOHOB
[0 3JIEKTPOHHBIM CJIOSIM), MPOCTOE BELIECTBO, (OpMysa, Ha3BaHUE M THUI BBICHIETO OKCHIA
Uruapokcuaa, hopmMysa 1 XapakTep JIETy4ero BOJOPOIHOTO COEANHEHMS);

Ha3bIBaTh COCAMHEHUS] HEMETAJUIOB M COCTABIIATh UX ()OPMYIIBI 110 HA3BAHMIO;

XapaKTepu30BaTh CTPOCHUE, 00LIUe (PU3NYECKHE U XUMHUYECKHE CBOICTBA MPOCTHIX BEILECTB-
HEMETaJIOB;

OOBSICHATh 3aBHCHMOCTb CBOMCTB (WJIM MpEICKa3blBaTh CBOMCTBA) XMMHYECKHX 3IIEMEHTOB-
HEMeTauloB  (paauyc,  HEMETAIMYECKHE  CBOMCTBA  JJIEMEHTOB,  OKHCIMTENIBHO-
BOCCTAaHOBMTENbHbIE CBONCTBA 3JEMEHTOB) M 00pa3yeMbIX HMH COECIUHEHUH (KUCIIOTHO-
OCHOBHBIE CBOMCTBA BBICHIMX OKCHUJOB U THUAPOKCHIOB, JETyYMX BOJOPOJHBIX COCIMHEHMH,
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBONCTBA) OT nojoxeHus B Ilepmommueckoil cucreme
xuMmudeckux saeMmeHnToB 1. Y. Meneneena;

ONKCBIBATH OOIME XUMUYECKHUE CBOMCTBA HEMETAJUIOB C IOMOILBIO €CTECTBEHHOIO (PycCKOTo
WIH POJHOTO) SA3bIKA U A3bIKA XUMUH;

COCTaBJIATh MOJIEKYJISIDHBIE YpaBHEHMs PpEaKUUl, XapaKTepU3YIOIIMX XHUMHYECKHUE CBOMCTBA
HEMETaVIOB U HX COEAMHEHUH, a TakKe 3JEKTPOHHBIE YPAaBHEHHs IPOLECCOB OKHUCICHHS -
BOCCTAHOBJICHMS;

YPaBHEHUs DJICKTPOJIUTUYECKOW JUCCOLMALMK; MOJIEKYJspHbIE, IOJHbIE U COKpAIlEeHHBIE
MOHHBIE YPaBHEHHUS PEAKLUH C yyaCTHEM 3JIEKTPOJIUTOB;

yCTaHaBJIMBaTh IPUYMHHO-CJIEICTBEHHBIE CBA3U MEXy CTPOCHUEM aToMa, XUMHUYECKON CBA3bIO,
TUIIOM KPUCTAJUIMYECKON PELIeTKH HEMETAJIOB U UX COEAMHEHUH, UX o0mMMHU (pU3NYECKUMHU U
XMMUYECKUMHU CBOWCTBaMH;

ONMCHIBATh XMMHUYECKHE CBOMCTBA BOJOpOJA, TajJlor€HOB, KUCIOpPOJa, Cephl, a3zora, ¢ocdopa,
rpaduTa, anmasza, KpeMHHS U UX COCIMHEHMH C IMOMOIIbIO E€CTECTBEHHOTO (PYCCKOTO WU
POJTHOTO) SI3bIKA U SI3bIKA XUMUHU;

ONMCBIBATH CIIOCOOBI YCTPAHEHUs! JKECTKOCTH BOJABI U BBINOJHATH COOTBETCTBYIOIIMA UM
XUMHUYECKUN IKCIIEPUMEHT;

BBITNOJIHATh, HAOJIIOaTh U ONMHMCHIBATh XUMHUYECKUI SKCHEPHMEHT IO paclo3HaBaHUIO HOHOB
BOJIOPO/Ia U aMMOHHUs, cyibdar-, kapOoHaT-, cuiIMkar-, ¢ocdat-, XJI0pua-, OPOMUI-, UOTHUI-
HOHOB;

OKCHEPUMEHTAJIbHO MCCIEAOBAaTh CBOWCTBA METAUIOB M HUX COEAWHEHUH, pelarh
SKCIEPUMEHTAJbHBIE 3a/1aut 110 TeMe «Hemeramib;
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ONHUCHIBATh XUMUYECKUI SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOrO (PYCCKOT'O WM POJIHOTO)
SI3bIKA U A3bIKA XUMUH;
MPOBOJUTH PAcCYeThl MO XUMHYECKUM (opMyliaM M YpaBHEHHUSM PEaKIUH, MPOTEKAOMINX C
YY4aCTUEM HEMETAIJIOB U UX COEAUHEHHUI.
MeTanpeamMeTHblIe pe3yabTaTbl 00y4eHHu st
Yyamuiics 0J1KeH ymemp:
OpraHM30BBIBaTh YYEOHOE B3aWMOJICHCTBUE B TpyIIe (pacmpeaeisiTb pPOJH, JTOTOBAPUBATHCS
JPYT € APYroM U T. 11.);
peABUACTH (IPOTHO3UPOBATH) MOCIEACTBHUS KOJUIEKTUBHBIX PEIICHUI;
MMOHUMATh MPUYHHBI CBOETO HEYCIIEXa U HAXOAUTh CITIOCOOBI BEIXOA U3 3TOW CUTYAIUH;
B JIMAJOre C YYUTEJIEM YUYUTHCS BBIpAOAThIBATh KPUTEPUU OILICHKH M OMPEAEISATh CTENeHb
YCHENTHOCTH BBITIOJHEHUS CBOEHM pabOThl U pabOTHI BCEX, UCXOSl U3 UMEIOIIUXCS KPUTEPHUEB,
COBEPILIEHCTBOBATh KPUTEPHUH OLICHKH U MOJIH30BATHCSI MU B XOJI€ OIICHKU U CAMOOIICHKH;
OTCTamBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;
MOJTBEPIKIaTh apryMEHTHI (haKTaMH;
KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO;
CITyIIaTh APYTUX, MBITAThCS MPUHUMATD APYTYIO TOUKY 3pEHHUS, ObITh TOTOBBIM U3MEHHUTH CBOO
TOYKY 3pPCHHUS;
COCTaBJIATh pedepar 1o onpeaeeHHon Gopme;
OCYHIECTBJIATH KOCBEHHOE Pa3/IeIUTEIbHOE I0KA3aTeIbCTBO

Tema 4. MeTtajiibl ¥ uX coeinHeHus (16 yacon)

[lonoxxeHne wMeTaIoOB B IEPUOAMYECKOM CHUCTEME XUMHUYECKHX dnemeHToB /JI. U.
MenaeneeBa, CTPOEHME aTOMOB UM KPHUCTAJUIOB MeETauIOB. Meramnuyeckas CBs3b U
MEeTaJUIMYecKasi KpHUCTAIMYecKass pemeérka. Pu3nuecKkue CBOWCTBA METAJUIOB: JIIEKTPO- M
TEIUIONPOBOJHOCTh, OTPAXKAIOIAsl CIOCOOHOCTb, IIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIbI.

Mertaibl KaKk BOCCTAHOBHUTENH. DJIEKTPOXUMUUYECKUHN psii HanpsbKeHUH. B3auMonencTBue
METAJUIOB C HEMETAJJIAMHU, OKCUJAMU, KACIOTAMH, COJISIMU. AJTFOMUHOTEPMUSL.

OO6mas xapakrtepucTuka 3jaeMeHTOB |A-rpynmbl. OKcUIbl U THUAPOKCUABI IIETOYHBIX
METAJUIOB, UX MOJydE€HUE, CBOKMCTBA, IPUMEHEHNE. BakHelue Cou MEeTOYHbIX METAIIIOB, UX
3HAQUYE€HHE B IPUPOJE U KU3HU YEIOBEKA.

O6mas  xapakrepuctuka  31eMeHTOB  |lIA-rpynmel.  Oxcuabpl ¥ TUIPOKCUIBI
LIEJI0YHO3EMEIIbHBIX METAUIOB, UX IOJY4Y€HUE, CBOMCTBA M INpUMEHEHHE. BaxkHelmue coiu
IEJIOYHO3EMETIbHBIX METaJNIOB, MX 3HAUCHHE B MPUPOJE U KU3HU uejoBeka. KapOoHarel u
TUAPOKApPOOHATHI KAJIBIIUS.

Bpemennas u nocrosiHHas xKECTKOCTh Boibl. CrIOCOOBI YCTpaHEHUsI BPEMEHHOMN KECTKOCTH.
CriocoOsl ycTpaHeHHs TOCTOSTHHOM KECTKOCTH.

CoenauHeHus aliOMUHHS B mpupoje. XUMHYECKHME CBOMcTBa amoMuHHI. OcoOeHHOCTH
OKCHJIa ¥ THAPOKCUIA ATIOMHUHUS KaKk aM(QOTEPHBIX cOeqUHEeHHH. BaxHeimre com amoMUHus
(xnopua, cyabdar).

OcobenHoctu ctpoeHust atoma kenesza. JKemezo B mpupoje. Baxkueilmue pyasl xenesa.
[Tonyuenue uyryna u cranu. Okcuapl u ruapokcunsl xeneza(ll) u (II). Conu xenesza(Il) u (III).
OO6HapyxeHue KaTHOHOB elle3a B pacTBOpe. 3HAUEHUE COeIMHEHU Kee3a.

Koppo3sus razoBas (xumudeckasi) ¥ 3JIEKTPOXUMHUYECKas. 3allUTa METAJIOB OT KOPPO3HH.
Meramnet B mpupone. Ilonarue o weramnypruu. UYé€pHas W LBETHas MeETaJLUTyprus.
[upomeramnyprus, THUAPOMETAIUIYPrus,  JANEKTpoMeTaimypruss.  JIOMEHHbIH  mpolecc.
[TepepaboTka yyryHa B CTallb. DIEKTPOIU3 PACIIIABOB.

JdeMoHcTpanuu
B3anmoneiicTBue HaTpus, JIUTUS U KaJIbLKs C BOLOM.
l'openue HaTpusi, MarHus U >Keje3a B KUCIOPO/Ie.
Bcmnbllika TEpMUTHON CMECH.
B3aunmojelicTBre cMecH MOPOILIKOB CEPhI U JKeJe3a, LIMHKA U CePBI.
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BzaumoeiicTBHe allFOMUHUS C KUCIIOTaMHU, II€JI0OYaMK 1 BOJOM.

B3anmMozeicTBue xenesa u Meu C XJIOPOM.

B3aumopeicTBue Meau ¢ KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTOM M a30THOM KHUCIIOTOM
(pa36aBiieHHON ¥ KOHIICHTPUPOBAHHOM).

Oxpacka mjiaMeHu COeIMHEHHUSIMU 1EJI0YHbIX METAJIOB.

Oxpacka mjiaMeHu COEeIMHEHUSMU 11E€JI0YHO3EMEIbHBIX METAIIIOB.

lNamenue u3zBecTu BOIOM.

[Tony4yenue XECTKON BOABI B3aUMOJACUCTBUEM YIJIEKMCIIOTO I'a3a C U3BECTKOBOU BOJIOM.
Ycrpanenue BpeMEeHHOM KECTKOCTH KUTITYEHUEM U JOOABJIICHUEM COJIbI.

YcrpaneHue noCTOSHHON KECTKOCTU JOOABICHUEM COJIBI.

HMoHuThI ¥ mpuHIMI UX AEUCTBUS (BUICOPPArMEHT).

Kotekuust npupoIHBIX COEIMHEHUN ATTFOMUHUSL.

BuneogparmenTs! u crnaiipl «OKCHJT ATFOMUHUS U €r0 MOAU (UK.

[Tonyuenue ampoTepHOro ruIpoOKCUAA aTIOMUHUS U UCCIIE0BAHNE €T0 CBOKCTB.
Komnekuus «XuMHUYECKUE HCTOUYHUKH TOKA.

Pe3ynbrarhl IIMTENTHHOTO SKCIIEPUMEHTA TI0 M3YyYEHUIO KOPPO3HH CTABHBIX M3JIEIHI B
3aBUCHMOCTH OT YCJIIOBHI IPOLECCOB.

Boccranosnenne menu u3 okcuaa meau(Il) Bogopomgom.

Buneodparments! u cnaiasl «[Ipon3BoACTBO UyryHa U CTaIN».

BuneodpparmenTs! u crnaiiapl «3aemus U3 4yryHa u cTaam.

BuneodparmenTs! u cnaiiapl «[Ipon3BoACTBO alFOMUHUSY.

JlaGopaTopHble ONBITHI

* Bzanmoneiictue xenesa ¢ pactBopoM cyiabdara meau(1l).

* [TonmyyeHnre U3BECTKOBOM BOJbI U OTIBITHI C HEH.

* [Tonryuenne ruapokcunos xeesa(ll) u (11).

» KayecTBeHHbIE peakMy Ha KATHOHBI JKeJle3a.

IIpakTHyeckue padoTbl

6. KéctkocTb BOJbI U CIOCOOBI €€ yCTpaHEeHHUSI.

7. PenieHne sKkciepUMEHTANIBHBIX 3aa4 110 TeMe «MeTaiby.

IIpenmeTHbIe pe3yibTAThI 00yUeHUs

Yyanuiics 10J15KeH ymemp:

KCIMOJIb30BATh MPH XapaKTEPUCTHKE METAJUIOB U MX COCIMHEHUW MOHSTHS: «METAJUIbD», «PAJl
aKTHBHOCTH  MECTAJUIOB»,  «IICJIOYHBIC  METAJUIBD»,  «IICJIOYHO3EMENLHBIE  METaJUIbD,
WCIIOJb30BATh HUX IMPU XapaKTEPUCTHUKE META/UIOB; JaBaTh XapaKTEPUCTUKY XHUMHUYECKUX
AJIEMEHTOB-META/UIOB (IEJIOYHBIX META/IOB, MarHus, KajbllUs, aJIOMUHHUS, >Keje3a) M0 HX
nojiokeHnto B Ilepuonmueckoit cucteme xumuyeckux oannementoll. M. Mengeneesa
(XuMUYeCKHil 3HaK, MOPSIKOBBIM HOMEp, MEPUO/I, TPYIIa, MOArPYINa, OTHOCUTEIbHAsT aTOMHAS
Macca, CTpOCHHE aroma (3apsii sapa, YUCIO IPOTOHOB M HEHUTPOHOB B sjpe, OOIIee YHCIIOo
AJICKTPOHOB, pacHpeeeHue OJIICKTPOHOB I10 JJICKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO,
(dbopmyna, Ha3BaHUE U THII BBICIIETO OKCUIA U THAPOKCHIA);

Ha3bIBATh COCMHEHHS METAJNIOB M COCTABIIATH UX (POPMYITBI IO Ha3BAHUIO;

XapaKTepu30BaTh CTpOeHHe, oOiue (pu3ndeckne U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METAaJlJIOB;

OOBSCHATh 3aBUCHUMOCTh CBOWCTB (WMJIM TPEJICKa3bIBaTh CBOWCTBA) XMMHUYECKHUX DIIEMEHTOB-
METaJUIOB (paJnyc, METaUIMYEeCKHE CBOWCTBA 3JIEMEHTOB, OKHCIHUTEIBHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA DIIEMEHTOB) U 00pa3yeMbIX MU COCIMHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX
OKCHJIOB WM THJIPOKCHJOB, OKHCIHTEIHHO-BOCCTAHOBHUTEIbHBIC CBOWMCTBA) OT IMOJIOKEHUS B
[Tepuonnueckoit cucreme xumuueckux 3meMmeHToB . . Menneneesa;
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ONHUCHIBATh OOIIME XUMHYECKHE CBOMCTBA METAUIOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POAHOTO) SI3bIKA U SI3bIKA XUMUU,

COCTaBJISITh MOJICKYJISIPHBIE YPABHEHHS PEAKIUH, XapaKTEPU3YIOUIMX XUMHUYECKHE CBOMCTBa
METAJUIOB M MX COCJAMHEHMM, a TakKKe DJJICKTPOHHbIC YpPAaBHEHMSI MPOLIECCOB OKUCICHUS-
BOCCTAHOBJICHUS,

YpaBHEHUS JJICKTPOJUTUUYECKONW JUCCOIMAIIMU; MOJICKYJSIPHBIC, TIOJIHBIE M COKpaIIEHHBIE
WOHHBIE YPAaBHEHUS PEAKIHMI C y9aCTUEM DJIEKTPOJIUTOB;

yCTaHABIUBATh IPUYUHHO-CJICJCTBEHHBIEC CBSI3H MEXK]ly CTPOCHUEM aTOMa, XUMUYECKOMN CBSI3bIO,
TUTIOM KPHUCTAJUIMYECKOW PEIIETKH METaJUIOB M UX COCAUHEHUH, MX OOUMMHU (PU3UUYECKUMU U
XUMUYECKUMH CBOMCTBAMU;

OTMCHIBATh XWMUYECKHE CBOWCTBA IICIIOYHBIX U IICIIOYHO3EMEIBHBIX METAIJIOB, a TaKkKe
AIIOMHHMS U JKeJie3a U UX COEIMHEHUM C MOMOIIbBI0 €CTECTBEHHOIO (PYCCKOIO WM POJHOTIO)
SI3bIKA U A3BIKA XUMHUH;

BBITIOJIHATh, HAOMIOAATh W ONHUCHIBATh XUMHYECKHH OSKCIEPUMEHT IO pPacrlo3HaBaHUIO
BOKHEUIINX KATHOHOB METAJNIOB, THAPOKCU/I-UOHOB;

OKCIIEPUMEHTAJIbHO  HCCIIEIOBaTh CBOMCTBA METANIOB M HMX COCIWHEHUMH, pemliaTh
AKCIEPUMEHTAJIbHBIE 3a/1a41 110 TeMe «MeTabh»;

OTIMCBHIBATh XUMUYECKUA DKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POIHOTO)
SI3bIKA U S3BIKA XUMHUH;

MPOBOJIUTHh PACUETHI MO XUMHUYECKUM (OPMYJIaM W YpPaBHEHHUSM PEAKIHK, MPOTEKAIIINX C
Y4acCTHEM METAIIJIOB U UX COCAUHEHHUI.

MeTtanpeaMeTHble pe3yJbTAThl 00y4YeHUs

Yyanuiics 10J15KeH ymemp:

paboTaTh MO COCTAaBJICHHOMY IUJIaHy, UCIOJB3ysl Hapsily C OCHOBHBIMH M JIONOJHUTENbHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATYpPy, CIOKHBIE prubopsl, cpeactBa UKT); ¢ moMomipio yautens
oTOUpaTh Ui peleHus: yueOHbIX 3a/1a4 He0OX0AUMBIE CIOBApH, SHIIUKIIONEINH, CIPABOYHUKH,
AIIEKTPOHHBIE JUCKH;

COTOCTaBJIATh U OTOMpaTh WHGOPMAIUIO, TOJYYCHHYIO U3 Pa3IMYHbIX HCTOUYHUKOB (ClIOBapH,
SHIMKJIONIEIUH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKHU, ceThb IHTepHET);

MpeICTaBIATh MH(OPMALUIO B BUAE TaOIHI], CXEM, OMNOPHOTO KOHCIEKTa, B TOM YHUCIE C
npumeHenuem cpeacts UKT;

0(GOpPMIISITH CBOU MBICIIA B YCTHON U MUCBMEHHOW PEUU C YUETOM CBOUX YUEOHBIX U HKU3HEHHBIX
pEYEBBIX CUTYalMid, B TOM 4Kciie ¢ mpumeHenneM cpeacts UKT;

COCTaBIISATh PELIEH3UIO Ha TEKCT;

OCYILIECTBIISITH 0KA3aTeNbCTBO OT MPOTHBHOTO.

Tema 5. Xumus u okpy:kawmas cpeaa (2 yaca)

Crpoenue 3emuu: sAapo, MaHTHs, 3eMHas Kopa, jutocdepa, ruapocdepa, armocdepa.
Xumunueckuit cocraB 3emid. ['opHbie nopoasl. Munepansl. Pynbl. Ocanounbie TOpHbIE TOPOIBL.
[Tone3Hble uckomaemble.

VICTOYHMKM XMMHUYECKOTO 3arpsi3HEHUs OKpyxaroleil cpenpl. [To6anbHble IKOJOrHUECKUe
npoOseMbl  YeloBeYecTBa: HapylleHHe OMOreOXMMUYECKUX KPYTOBOPOTOB XMMMYECKHX
2JIEMEHTOB, MOTEIUICHUE KIIMMaTa, KUCIOTHBIE A0KAU U Ap. O30HOBBIE AbIPbL. MeX1yHapoIHOE
COTPYIIHUYECTBO B OOJACTH OXpaHbl OKPYKAIOLIEH cpeabl OT XMMHUYECKOI'O 3arps3HEHus.
«3enéHas XUMHUs».

JdeMoHcTpanuu
BuneodparmenTs u cnaiiapl «CtpoeHue 3eMid U €€ XUMHUYECKU COCTaBy.

Kosnnekuust MUHEPanoB U TOPHBIX TOPOJ.
Komnekuust «Pyabl MeTamioy.
BuneodparmenTs u crnaiipl «['1obansHbIe SKOJIOTHUECKHE TPOOIEMBI YETIOBEYECTBAY.
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e BuaeopparMeHThI U Claiiibl O CTENIEHU YKOJIOTHYECKO YUCTOTHI TOBapa.
JlabopaTopHbIe ONbITHI
* M3yuenue rpanura.
* MI3ydyeHne MapKUpOBOK PA3JIMYHBIX BUI0B IPOMBILIJIEHHBIX U IIPOJIOBOJIbCTBEHHBIX
TOBAapoB.

Tema 6. O0001IeHHe 3HAHMI 10 XUMUM KypCca OCHOBHOM HIKOJIbI.
MMoaroroska kK OCHOBHOMY roCcy1apCcTBEHHOMY 3K3aMeHy (7 4acoB)

CrpoeHue aromMa B COOTBETCTBUU C MOJIOKEHUEM XUMHUYECKOTO JIEMEHTA B IIEPUOAUYECKOM
cucreme. CTpoeHue BELIECTBA: XMMHUYECKAsl CBSA3b U KPUCTAIIIMYECKAsl PEIIETKA. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJUIOB, 0J1aropoaHbIX
ra3oB) OT IOJIOXKEHMSI DJIEMEHTOB B MEPUOAMYECKON cucteme. TUIOJIOTHS HEOPraHMYEeCKUX
BEILIECTB, pa3/IeJIeHUE UX Ha Ki1accsl ¥ rpynnsl. [IpeacraBurenmy.

[Ipu3Haky n ycioBHsI MPOTEKAHUSI XUMHUYECKUX PEAKLIUNA. THUITONIOrUs XUMHYECKUX PEaKIAN
10 pa3IMYHbIM Npu3HakaMm. Peakuiun noHHoro ooMeHa. OKUCIUTETBHO-

BOCCTAaHOBHTEJIbHBIE PEAKIUH.

XHWMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKUE CBOMCTBA
coJieoOpa3yoIKuX OKCUJIOB, THAPOKCUIIOB (OCHOBAaHUH, KUCIOPOACOAEPKAIIUX KUCIOT U
aM(}OTEepHBIX THAPOKCUIIOB), COJIEH.

JIN4YHOCTHBIE Pe3yJIbTaThl 00y4YeHUs

Yyamuics 10JIKeH:

3HAMb U NOHUMAMb: OCHOBHBIE MCTOPHUYECKHE COOBITHS, CBA3AHHBIE C Pa3BUTHUEM XUMHH U
oO1iecTBa; JAOCTUXKEHHUA B O0NACTH XUMHM U KYJIbTYpHbIE TpaJuLUH (B YaCTHOCTH, Hay4HbIE
TPaIULMK) CBOECH CTpaHbl; OOLIEMHUPOBBIE TOCTUXKEHUS B 0071aCTH XUMUH; OCHOBHBIE MPUHIINIBI
U NIpaBUJIa OTHOLLIEHUS K NPHPOJIE; OCHOBBI 310pPOBOr0 00pa3a *HU3HHU U 3/I0pOBbecOEperaromnx
TEXHOJIOTHH;

IIpaBWJIa NOBEICHUS B YPE3BBIYAWHBIX CHUTYallUsX, CBA3AHHBIX C BO3JEHCTBUEM pPa3IMYHBIX
BEIIECTB; OCHOBHBIE ITPAaBa U 00SA3aHHOCTHU I'PaXJaHUHA (B TOM YHCJIE Y4alIerocs), CBA3aHHbIC C
JIMYHOCTHBIM, MPO(ECCHOHANBHBIM U )KU3HEHHBIM CaMOOIIPEICIICHUEM;

COLIMAJIbHYIO 3HAYMMOCTb U COJIep KaHue Npodeccuii, CBI3aHHBIX C XUMHEH;

UCHBIMBIEAMD . TYBCTBO TOPJOCTH 33 POCCUMCKYIO XMMHMUYECKYIO0 HAYKY U YBa)XCHHUE K UCTOPUU
€€ pPa3BUTHUA; YBaO)KEHUE W NPUHATHE AOCTWKEHMH XUMHUM B MHUpE; JIIOOOBb K IPUPOJIE;
YB@KEHUE K OKPYXKAIOUIMM (ydallMMcs, YYUTENIsAM, POAUTENIAM M JIp.) — YMETb CIylIaTh U
CJIBIILIATh MApTHEPA, IPU3HABATH MIPABO KAXKJIOTO HA COOCTBEHHOE MHEHUE, IPUHUMATh PEIICHUS
C Y4ETOM IO3HLHUN BCEX YYACTHUKOB; YYBCTBO IPEKPACHOIO U ICTETUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M HUX IPEBPALICHHUM; CaMOYBa)XCHME W OSMOILMOHAJIBHO-
MIOJIOKUTEIILHOE OTHOIIEHHUE K cebe;

npusnaeamyp: NEHHOCTb 370POBBS (CBOET0 U APYIUX JIIOJEH); HeOOXOAUMOCTh CAMOBBIPAKEHHUS,
camopean3aliy, COLUAIBLHOIO IPU3HAHUS;

0C03HA8ams: TOTOBHOCTh (MJIM HETOTOBHOCTH) K CaMOCTOSITEJIbHBIM HOCTYIKaM U JIEHCTBUSIM,
OTBETCTBEHHOCTb 3a MX PE3YJIbTaThl; FOTOBHOCTb (MM HETOTOBHOCTH) OTKPBITO BBIpaKaThb U
OTCTaMBaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCHUTBHCS K CBOMM IOCTYIKAM;

nPOABNAMB: HKOJIIOTUUECKOE CO3HAHUE; 100pOXKenaTelbHOCTh, JOBEPHE M BHUMATEIBHOCTh K
JIOASM, TOTOBHOCTb K COTPYAHHYECTBY M JpYyKOe, OKa3aHUIO IOMOIIM TeM, KTO B HeH
HyX/JaeTcs; O0O0OOLIEHHbIM, YCTOWYMBBIH M M30UpaTeNbHbIM MO3HABATENbHBIA HUHTEpEC,
MHUIMATUBY U JTI0003HATEIBHOCTh B U3yUEHUH MHUpA BEIIECTB U PEAKLNN; [EJIeyCTPEMIEHHOCTh
U HACTOMYMBOCTb B JOCTHKCHMHM LEJI€H, TOTOBHOCTb K IIPEOJOJICHUIO TPYAHOCTEM;
yOSXJIEHHOCTh B  BO3MOXKHOCTH  TO3HaHHMS  HPUPOABI, HEOOXOJUMOCTH  Pa3yMHOTO
WCIOJIb30BAHUS JOCTHKEHUN HAYKH M TEXHOJIOTHH Ui pa3BUTHS OOIIECTBA,;

ymMemb:  YCTaHABIMBATh CBS3b MEXJIy LENbI0 HM3y4EHUS XUMUU M TEM, A 4YEro OHa
OCYILECTBIAETCS (MOTHBAMM); BBINOJIHATh KOPPUTHPYIOLIYI0 CAMOOLICHKY, 3aKJIIOYAIONIYIOCs B
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KOHTpOHe 3a HpOLICCCOM I/I3y‘-IeHI/ISI XUMHUM1 U BHCCCHHHU HCO6XOI[I/IMBIX KOppeKTI/IBOB,
COOTBETCTBYIOIIUX ATAllaM U CIIOco0aM M3y4eHHS Kypca XMMHH; BBITIOIHSATh PETPOCTIEKTUBHYIO
CaMOOIIEHKY, 3aKIIOYAIONIYIOCsS B OILIGHKE MpoIrecca M pe3yilbTara H3YydeHUsl Kypca XUMHH
OCHOBHO IITKOJIBI, TIOJIBEJICHUH UTOTOB HA OCHOBE COOTHECCHHMSI LIEJICH U Pe3yIhbTaToB;

CTpOI/ITI) JKHU3HCHHBIC H HpO(I)eCCI/IOHaJILHI)Ie INIaHBbI C yquOM KOHKpCTHI)IX COHnaJIbHO-
I/ICTOPI/I‘IGCKI/IX, IIOJIUTUYCCKUX U DKOHOMHNYCCKUX YCHOBHﬁ; 0OCO3HaBaTh CO6CTB€HHBI€ OECHHOCTHU
U COOTBCTCTBUC UX

HpI/IHI/IMaCMI)IM B JKHW3HH peHIeHI/IﬂM; BCCTU AHUAJIOT HA OCHOBC paBHOHpaBHLIX OTHOHIGHI/Iﬁ nu
B3aUMHOI'O yBa)KeHI/ISI; BBIACIIATH HpaBCTBeHHI)II\/JI ACIICKT ITOBCACHUS N COOTHOCHUTH HOCTYHKI/I
(cBOM M Jpyrux Jojei) u coObITHSA C NMPUHATHIMU 3TUYECKUMHU HOPMaMM; B IPEJENIax CBOUX
BO3MOKHOCTEH IPOTUBOJEHCTBOBATH JEHCTBHUSM M BIHSHHUAM, NPEICTABISIOIINM YIPO3y
YKU3HH, 3JI0POBBIO0 U 0€30MACHOCTH JIMYHOCTH M OOIIEeCTBA.



TemaTuyeckoe VIAHUPOBAHUE

(9 kmace)
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Tema ypoka

DNEeMEHTBI COJIEpKaHUs

KomunuectBo
JacoB

Tema 1. [loBTOpeHue u 00001IeHUE CBeIeHUIT 110 Kypcy 8 Kiacca.

Xumuyeckue peakuuu (5 yacon)

Knaccudukarms
HCOPraHM4YCCKUX BCIICCTB U UX
HOMEHKJIaTypa

bunapnsie coequaenusi. OKCUIBI
cosieoOpa3zyromme u
HecosieoOpazyroniue. ['uapokcuabl:
OCHOBaHUs, aM(pOTEpPHbIE THIPOKCH/IBI,
KHCJIOPOJICOIePKAIIUE KUCITOTHL
Cpennue, Kucibie, OCHOBHBIE,
KOMILJIEKCHBIE COJIH.

Jemoncrpanun. O3HaKOMIICHHE C
KOJIJIEKI[USIMH METAJIJIOB U HEMETAJIOB.
O3HakoMIIEeHUE ¢ KOJUIEKITUSIMH
OKCHOB, KHCJIOT M COJICH

Knaccudukanus xumuaeckux
peaKuuii Mo pa3IuYHbIM
ocHoBaHusiIM (BOM)

O00011eHNE CBEAEHNI 0 XUMHUYECKAX
peakmusax. Kimaccudukarus
XUMHWYCCKHAX PEAKIHH 10 Pa3InIHBIM
OCHOBAHUSIM: 110 COCTaBY U YUCITY
pearupyromux 1 00pa3yronmxcs
BEILIECTB, 10 TETUIOBOMY 3P deKTy, 1o
arperaTHOMY COCTOSTHHIO pPEarnupyronux
BEIIIECTB, 110 OOPAaTUMOCTH, IO
W3MEHEHHIO CTENECHEH OKUCIIEHUS
3JIEMEHTOB, 10 NCIOJIb30BAHHIO
KaTajau3aTopa.

JlabopaTopHblie onbITHI. 1.
BzauMonelictBue aMmmuaka u
XJIOpoBOJIopoaa. 2. Peakuust
HerTpanmu3anuu. 3. Habmonenue
TEIJIOBOTO 3¢ deKTa peaKkiuu
HelTpanuzauuu. 4. Bzaumoneicteue
cepHoii kucinoTsl ¢ okcugom meau(ll). 5.
Paznoxxenue nepokcuia BOAOPOIA ¢
MTOMOIIIbIO KaTaJla3bl KapTOdest

4-5

ITonsarue o CKOpPOCTH
XHUMHUYECKOU pCaKkuuu. Karamus

[TonsATHE O CKOPOCTH XUMHUYECKOMN
peakuu. OakTOPbI, BIUAIOIINE HA
CKOPOCTb XUMHYECKUX PEAKIIUI:
IIPUPOJA PEATUPYIOLINX BEMIECTB, UX
KOHLEHTpAaLKsl, TEMIIEpATypa, IUIOLIAb
COIPUKOCHOBEHUS, HAIMUHUE
kaTanu3aropa. Karamus.
JdemMoHcTpanuu. 3aBUCUMOCTb CKOPOC-
TH XUMUYECKOU PEAKIMU OT IIPUPOJIbI
pearupyroux BemecTs. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEaKMU OT KOH-
LEHTPALIMU PEAruPYIOLINX BEIIECTB.




16

3aBUCHMOCTb CKOPOCTH XUMUYECKOU
peaKiuu OT IJIOIIAN
COIIPUKOCHOBEHUS Pearupyrommx
BELIECTB («KUISALIUI CIIOW»).
3aBUCHUMOCTb CKOPOCTH XUMUUYECKOU
peakiuu OT TeMIIepaTyphl pearu-
PYIOIIHMX BEIIECTB.

JlaGopaTopHble onbITHI. 6. 3aBHCH-
MOCTbH CKOPOCTU XUMUYECKON PEaKIuu
OT MPUPOJIbI PEATUPYIOIINX BEIIECTB HA
puMepe B3aUMOICHCTBHS paCTBOPOB
THOCyNb(aTa HaTpuUs U XJIopuaa 6apusi,
THOCYNb(aTa HATPUS U COJSTHOM
KHUCIIOTHI. 7. 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PeaKkiuu OT TMPUPOIbI
METaJUIOB MPHU WX B3aUMOJICHCTBUH C
COJITHOM KUCJIOTOM. 8. 3aBUCHUMOCTh
CKOPOCTH XUMHUYECKOU PEAKIIHH OT
MPUPOIBI KUCIIOT MIPH B3aUMO/IEHCTBUH
UX C Kene30M. 9. 3aBUCUMOCTh
CKOPOCTH XHUMHUYECKOU PEAKIIH OT
teMrneparypsl. 10.

3aBHCUMOCTb CKOPOCTH XUMHUYECKOU
peakuuu OT KOHLEHTpaluu
pearupyromux BemecTs. 11.
3aBHCUMOCTb CKOPOCTH XUMHUYECKOMN
peakuuu oT Ionaan
CONPUKOCHOBEHHUSI pearupyroumx
BellecTB. 12. 3aBUCUMOCTh CKOPOCTH
XUMHYECKON PeaKIny OT HATUYUS
KaTaiau3aTopa

2. XuMHYeCKHe PeaKlHH B pa

cropax (10 yacoB)

DIEeKTPOTUTHICCKAs
JIACCOLAAIHS
BBoaHbBIII KOHTPOJIL 3HAHUI

[TonsaTHE 00 IEKTPOIUTUUECKON
JIMCCOLMAIAN. DIEKTPOIUTHI U
HE3JIEKTPOJUTHI. MeXxaHu3m
JMCCOLMAIAN SJIEKTPOJUTOB C
Pa3JIMYHBIM XapaKTEPOM CBSI3HU.
CrteneHb 3JIeKTPOJIMTUYECKOM
nuccorany. CHIIbHBIE U ClIa0bie
3JICKTPOJIUTHI.

demoncTpauuu. VcnbiTanue BemecTs
U UX pacTBOPOB Ha
3JIEKTPONPOBOIHOCTD
JlaGopaTopHbIii ONBIT.

13. Iucconmanusi cnabbIX AIEKTPOJIUTOB
Ha IpUMEpe YKCYCHOM KHUCIOTHI

OcCHOBHBIE TIOJIOKEHUS TEOPHUH
ANEKTPOIUTUYECKOM
mucconuanuu (TD]])

OCHOBHBIE TIOJIOKEHUSI TEOPUU
3IEKTPOJIUTUYECKOU TUCCOLIHAIIY.
Knaccudukanus noHOB U UX CBOHCTBA.

KI/ICHOTLI, OCHOBAHHA U COJIM KaK




17

AMEKTPOUThL. WX Knaccupukanus u
JCCOLAaIus.

JdemoHcTpanuu. 3aBUCUMOCTh
NIEKTPONPOBOAHOCTH YKCYCHOM
KHCJIOTHI OT KOHLIEHTpAIu. J|Brmkenne
OKpAIICHHBIX HOHOB B DJICKTPUIECKOM
1oJie

8-9

XHUMHYECKUE CBOMCTBA KUCIOT
Kak 3JIEKTPOJIUTOB

OO01ue XUuMHYECKIE CBOMCTBA KHUCIIOT:
M3MEHEHNE OKPACKU WHUKATOPOB,
B3aMMOJICHCTBHE C METAILIaMH,
OKCHJIaMU Y THAPOKCHUJIAMU METAJIJIOB U
coyisiMu. MoJeKylsipHbIe U HOHHBIE
(TIOJTHBIE M COKpAIIEHHBIE) YpaBHEHUS
peakuuii. XuMHYECKUA CMBICIT
COKpAILIEHHBIX YPABHEHUH. Y CJIOBUS
MIPOTEKAHUS PEAKIIUA MEXKTY
3JIEKTPOJUTAMU A0 KOHUA. Psin
AKTUBHOCTH METAJIOB.
JlabopaTopHble onbIThI. 14.
N3menenne okpacku MHIUKATOPOB B
KUCJIOTHOM cpene. 15. Peakuus
HEUTpAIU3alUK pAcCTBOPA IIETOYU
pa3IMYHBIMU KUCIOTaMU. 16.
[Tonydyenue runpoxcuaa meau(ll) u ero
B3aUMOJICHCTBHE C PA3TMIHBIMU
KuciotaMmu. 17. Bzaumonelicteue
CHITbHBIX KHCIIOT ¢ okcugom meau(ll).
18—20. B3anMogeicTBrE KUCIIOT C
Metaiiamu. 21. KauectBeHHas peakius
Ha kapOoHaTt-uoH. 22. [Tonyuenue
CTYIIHS KPEMHHEBON KUCIIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPHUI-
WU CyIb(haT-uOHbI

10

XUMHUYECKHE CBOUCTBA
OCHOBAHHUH KakK 3JIEKTPOJIUTOB

O01ue XuMAYeCKUe CBOMCTBA
1IeJI0YEH: B3aUMOJIEUCTBUE C
KHCJIOTaMHU, OKCUJIAMU HEMETAJIOB,
consamMu. OO1IME XUMUYECKHE CBONCTBA
HEpPacTBOPUMBIX OCHOBAHMIA:
B3aUMOJICHCTBUE C KUCIOTAMM,
pa3ioKeHUe IpU HarpeBaHUU.
JlabopaTopHble onbITHI. 24.
W3meHeHne oKkpacKku UHIUKaTOpPOB B
HIEJI0YHOM cpene. 25. Bzaumonericteue
HIEJI0YEH C YIIIEKUCIIBIM ra3oM. 26.
KauecTBeHHas peakiusi Ha KATHOH
amMmoHus. 27—28. [lonyuenue
ruapokcuaa meau (II) u ero
pa3oXeHne

11

XMUMHYECKHE CBOMCTBA COJIEN
Kak 2JIEKTPOJIUTOB

OO0u1re XMMHUYECKHE CBOMCTBA CPEIHUX
COJIEH: B3aMMOJEHUCTBHE C KUCIOTaMH,
111€JI0YaMHU, COJISIMU M METAJJIAMU.
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B3anmoeincTBre KUCIBIX COJIER CO
IIETI0YaMH.

JlaGopaTopHbie onbITHI. 29.
B3aumoneiictBue kapOOHATOB C
kuciaoramu. 30. [lonyuenue
rugpokcua xenesa(lll). 31.
BsanmopeiicTBue xenesza ¢ pacCTBOPOM
cynbdara mexu(1l)

12

[TonsiTue o ruApoIU3€E CoJei

lMunponus kak oOMeHHOE
B3aUMOJICHCTBUE COJIEN C BOJOM.
lM'unponus conu CHIIBHOTO OCHOBAHUS U
cinaboil kucnoTsl. I'maponus conu
c11a00ro OCHOBAHMS U CUIIBHOM
KHCIJIOTBI. BOIOpOAHBINM MOKa3aTenb
(pH).

Jdemoncrpaumnu. OnpeneneHue
XapakTepa cpesibl B pacTBOpax coJiei

13

Ilpakmuueckas  paboma 1.
Pemenne skcriepuMeHTaTBHBIX
3a/a4 1o TeMe
«ONEKTPOTUTHYECKAS
muccormanus» (BOM)

CBo¥icTBa KUCIOT, OCHOBAaHWH, OKCHIOB
Y COJIEM B CBETE TEOPHUH
AJIEKTPOJIUTHYECKON JUCCOUALINU

U TIPEICTABJICHUI 00 OKUCTUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX

14

O06o01eHre U cucTeMaTu3alis 3HaHUH 10 TeMe «XUMUYECKHUE PEaKIuK B

pacTBOpax MEKTPOTUTOBY

15

Konmponvnas paboma 1 o tTeme «XUMUYECKHE PEAKIIUN B pacTBOPax

OJICKTPOJIUTOB»

Tema 3. Hemeraibl H X coequHeHust (25 yacoB)

16

OO01as XxapakTepucTuKa
HEMETAIJIOB

CtpoeHne aTOMOB HEMETAIIOB U MX
MOJIOKEHUE B TIEPUOINYECKON CHCTEME.
Psin anexTpooTpuniaTeIbHOCTH.
Kpucrammueckue pemeérku
HEMETaJUIOB — TPOCTHIX BEIIECTB.
duszndeckre CBOMCTBa HEMETAIIIOB.
OO01Ke XUMHYECKHE CBOMCTBA
HEMETAJIOB: OKUCINUTENIbHEIE U
BOCCTaHOBUTEILHBIE.

Jdemoncrpanuu. Komieknus
HeMeTaJUIoB. Moaenu
KPUCTAJUTMYECKUX PEIIETOK
HEMETaJJIOB: aTOMHEIE U
MoJieKynspHbie. O30HATOP U MPUHIUIIBI
ero padoTel. ['opeHune npocThIX BEUIECTB
— HEMeTaJIoB: cepbl, hocdopa,
JPEBECHOTO YTIIs

17

OO1ast xapakTepuCTHUKa
anemeHToB VIIA-rpynmnsr —
rajJloreHOB

FaJ’IOI‘eHH, CTPOCHUC UX ATOMOB U
MOJICKYIIL. Ddu3znyecKrue U XUMHUUYECKHIE
CBOIMCTBA IaJIOT€HOB. 3aKOHOMCpHOCTI/I
W3MEHEHMS CBOMCTB I'aJJOT€HOB B
3aBHUCHUMOCTH OT HX ITOJTOKCHUA B
HCpHOI[H‘-IGCKOﬁ cucreme. HaxoxaeHue
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raJIOT€HOB B IIPUPOJIE U UX MOJIY4YEHHUE.
buosornueckoe 3HaueHue U
IPUMEHEHHE TaJIOT€HOB.
JdemoncTpanun. OOpasipl raJIor€HOB
— IPOCTHIX BellecTs. Bzanmonencreue
raJIOTeHOB C MeTaJulaMU. BeiTecHeHne
XJIOpOM OpoMa MM MoJia U3 pacTBOPOB
UX COJIEH

18

CoennHeHnd TAJIOTEHOB

l"anorenoBonopoab! U
COOTBETCTBYIOIINE UM KUCTIOTHI:
IJIABUKOBAs, COJISHA,
OpOMOBOJIOPOAHAS, HOJIOBOJIOPOIHAS.
lanorennasl. KauecTBeHHBIE peaknn
Ha TayioreHuA-uoHkl. [Ipumenenmne
COE€IUHEHNN TaJIOr€HOB.
Hemoncrpauus. Komiekuns
MIPUPOIHBIX COEAMHEHUH XJI0PA.
JlaGopaTopHblii onbIT. 32.
Pacno3naBanue rajgoreHuI-HOHOB

19

Ipaxmuueckasa paboma 2.
N3yuenune CBONUCTB CONSTHOMN
kuciotel (BOM)

CoistHas KUCI0Ta KaK CUIbHBIN
3JIEKTPOJUT. TUIMHYHBIE pEaKIIuU
KHCIIOT, XapaKTEePHBIC JJIs1 COJISTHOM
KHCJIOTBHI: B3aUMOJICHCTBUE C
MeTajljlaMH1, OCHOBHBIMH U
aM(OoTepHBIMH OKCHIAMH,
OCHOBAHUSIMH U aM(POTEpHBIMU
TUAPOKCHIaMH, cosiMu. KadecTBeHHas
peakius Ha XJIOPUJI-UOH

20

OOmiast xapakTepuUCTUKA
anemeHToB VIA-TpymnimbI-
xajpkoreHoB. Cepa.

OO011as xapakTepUCTHUKA SJIEMEHTOB
VIA-rpynnel. Cepa B mpupojeu eé
NOJIy4eHHE. AJIIOTPOIIHBIE
Moau(UKAIINY Cepbl U UX CBOICTBA.
XUMHYECKUE CBOMCTBA CEPHI U €€
IIPUMEHEHHUE.

Jdemoncrpauuu. B3anumoielictue
cepsl ¢ MeTaiuiamu. ['opeHue cepbl B
KHCIJIOpO/JIe

21

CepoBoiopoa u Cynb(uIbI

CepoB010pO/I: CTPOEHUE MOJIEKYJIBI,
¢du3nueckue 1 XMMUYECKHE CBOICTBA,
HOJIy4eHUE U 3HaYCHHE.
CepoBonopoanas kuciora. Cynbdubt
U UX 3HaueHue. JIroMuHOOPEIL.
Hdemoncrpanuu. Komnekuus
cynbuaHbx pya. KauectBennas
peakuus HacynbpuI-uoH

22

Kucnoponnslie coeauHenns
cepel

Okxcun cepsl (IV), ceparcTas kuciora,
cynbuThl. KauecTBeHHas peakuus Ha
CYIb(UT-UOH.
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Oxkcun cepsl (VI), cepHas kucnora,
cynbdatel. Kpucramnoruaparsl.
KagecTBennas peakuus Ha cynbgat-
HOH.

JdemoncTpauuu. OGeciBeurBaHne
OKpAIICHHBIX TKAaHEH M [BETOB
CEpHUCTBIM Ta30M.

B3anmoelicTBre KOHIIEHTPUPOBAHHOU
CEpPHOM KUCJIOTBI C MEBIO.
OOyrinnBaHue OPraHMYECKUX BEIECTB
KOHIICHTPUPOBAHHOUW CEPHOM KUCIIOTOM.
JlaGopaTopHbIii ONBIT.

34. KauecTBEeHHbIE peakluu Ha
cynbdaT-uoHbBI

23

Ilpakxmuueckasa paboma 3.
N3yuenue cBOWCTB cepHOM
kuciotel (BOM)

CepHas KUCJIOTa KaK CUITbHBII
3JIEKTPOJUT. TUIMHMYHBIE pEAKIIUH
KHCIIOT, XapaKTEePHBIC JIJIst
pa3z0aBiIeHHON CEPHOMN KUCIIOTHI:
B3aNMMOJEHCTBHE C METAIJIAMH,
OCHOBHBIMH ¥ aM(OTEPHBIMHU
OKCHJIaMU, OCHOBAaHHSIMH U
aM(OTEepHBIMHU THUIPOKCUAAMH, COJISIMHU.
KauecTBenHas peakius Ha cyiab]ar-noH

24

OO6mras xapakTepucTuKa
XUMHUUYECKUX AJIEMEHTOB V A-
rpynmnsl. A30T

OO011as xapakTepUCTHKa SJIEMEHTOB
VA-rpynmbl. A30T, CTpOEHUE aTOMa U
MOJIEKYJIbI a30Ta. PuznyecKkue u
XMUMHYECKHE CBOMCTBA U MPUMEHEHHE
azoTa. A30T B IPUPOJIE U €T0
Ouosoruveckast poib.

Jdemoncrpaumuu. J[uarpamma «Cocran
BO31yXa». BuneodparmeHTs! u cnaiiabl
«[Itnybu 6azapen»

25

Amvmuak. CoJii aMMOHUS

AMMUaK, CTpOEHUE MOJIEKYJIbI U
bu3ndecKkue CBOMCTBa. AMMHaYHas
BO/JIa, HAIIATBIPHBIN CIIUPT, TUAPAT
aMmmuaka. JIoOHOpHO-aKIEeNTOPHBIMN
MEXaHU3M 00pa30BaHUs CBSI3H B
KaTHOHE aMMOHHMSI.
BoccranoBuTenbHbIe CBOMCTBA
aMMHaKa.

Conu aMMOHUS U UX IPUMEHEHHUE.
KauecTBeHHas peakiusi Ha KaTUOH
aMMOHHUSL.

demoncrpauuu. Ilonydyenue,
coOupaHue U pacro3HaBaHUE aMMHAKa.
Paznoxenne nuxpomara aMMOHUS.
JlaGopaTopHblii onbIT.36.
KauecTtBenHnas peakius Ha KaTHOH
aMMOHHS
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26

Ipakmuueckasn paboma 4.
[Tosyuenne aMmmuaka u
nzyuyenue ero coiicts (BOM)

[onyyenue, cobupanue u
pacrio3HaBaHue aMMHuaka. M3ydenne
PACTBOPUMOCTH aMMHUaKa B BOAC U
XapaKTEPUCTUKA OCHOBHBIX CBOMCTB
ruapara aMMHuaKka. KauecTBennas
pCaKknrd Ha KATUOH aMMOHMU A

27-
28

Kucnoponnsie COEIMHEHHUS
azora

Oxcubl a30Ta: HeCoJIeoOpa3yoIue u
KHCJIOTHBIE.

ABOTHCTast KUCTIOTa U HUTPUTHI.
A30THAas KUCJIOTA, €€ MOJIyYeHUE U
cBoiictBa. Hurpartsl.

JdemoncTpauuu. B3zanmoiericraue
KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI
¢ meapto. ['openue u€pHoro nopoxa.
Pa3znoxenne HuTpaTa Kanus U TOpeHue
JIPEBECHOTO YTOJIbKA B HEM.
JlaGopaTopHslii onbIT. 37.
XUMHYECKUE CBOMCTBA a30THOM
KHCJIOTHI KaK AJIEKTPOJINTA

29

docdop 1 ero coeTMHEHUS

®docdop, cTpoeHHe aToma u
amutotpormst. @ochuasr. Docun.
Oxkcun pochopa(V) u dochopHas
kuciota. ®ocdarsr.

JdemoncTpauuu. OOpa3iibl MPUPOTHBIX
coenuHeHu# docdopa. ['openune
docdopa Ha BO3AyXE U B KUCTIOPOJIE.
[Tonydyenue 6enoro dhochopa u
UCIIBITAaHUE €r0 CBOWCTB.
JlaGopaTopHbIii ONBIT.
38.KauectBennas peakius Ha pocdar-
HMOH

30

OOw1ast xapakTepuCTUKa
aneMeHToB |V A- rpynmsbl.
Yraepon

OO11ast XxapaKTepUCTUKA JIEMEHTOB
I\VVA-rpynmnel: 0COOEHHOCTH CTPOEHUS
aTOMOB, IIPOCTHIX BEILECTB U
COEJJMHEHUH B 3aBUCHUMOCTH OT
HOJIOKEHMSI JJIEMEHTOB B
HEepUOINYECKOH cucteme. YTriepoa.
Kpyrosoport yriepoja B mpupoJe.
AnnoTtpornHsle MOAU(UKALUK: alIMa3,
rpa¢ut. AMopGHBII yriaepoa: caxa,
JPeBECHBIN Yroib. Ancopouus.
XUMHYECKUE CBOWCTBA yrileposa.
Kokcoxumuueckoe Npou3BOJCTBO U €r0
npoaykuus. KapOuasl.
Jdemoncrpanuu. Komnexnus «O0pa3ibt
NPUPOIHBIX COSMHEHUH yriepoay.
[optper H. . 3enunckoro.
[Tornomienne akTUBUPOBAHHBIM YTIIEM
pPacTBOPEHHBIX BELIECTB MJIM T'a30B.
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YCeTpoiCcTBO NPOTUBOra3a

31

Kucnoponusie
yriaepoaa
IIpoMe:xXyTOYHBIH KOHTPOJb
3HAHUH

COCAUMHCHUA

Oxkcun yrinepoaa(Il): crpoenue
MOJIEKYJIbI, [IOJIy4E€HHUE U CBOICTBA.
Oxkcun yranepona(IV): ctpoenue
MOJIEKYJIbI, IOJIy4€HHUE U CBOICTBA.
VYronpHas kucnota. Coiau yroiabHOU
KHCJIOTBI: KapOOHAThI U
rUIpoKapOoHaThl. TexHuueckas u
NUIIeBas coja.

JlabopaTtopublii onbIT.39. [lonyuenue
Y CBOMCTBA YTrOJIBHOM KUCIIOTHI

32

Ipakmuueckas paboma
5.IlonydeHue yriekucioro rasa
Y U3YYECHHE €r0 CBOMCTB
(BOM)

[Tonyuenue, cobupanue u
pacro3HaBaHKE YIJIEKUCIIOrO rasa.
N3ydeHnue pacTBOPUMOCTHU YIIIEKHCIOTO
ra3a B BOJIE U XapaKTepUCTUKA
KHCIJIOTHBIX CBOMCTB YT OJIbHOM
kucaoThl. KauecTBeHHas peakiys Ha
KapOOHaT- U THJIPOKapOOHAT-MOHBI

33

YreBonopoisl

OpraandeckasxuMusi. Y TJIEBOJOPOIBI.
MeraH, 3TaH ¥ MpOTIaH KaK MpeeIbHbIe
(HaCBIIIEHHBIE) YTIIIEBOOPOIbl. DTUIIEH
U alleTUJIeH KaK HenpeeIbHbIe
(HEHACBIIIICHHBIE) YTIIEBOIOPOIBI.
CrtpykTypHbIE GOPMYIIBI OPraHUYECKUX
BeulecTB. ['opeHue yrieBo1opoaos.
Peakuuu neruapupoBaHusi NpeaeabHbIX
YIJI€BOIOPOIOB.

JdemoncTpauuu. Mojaenu MOJIEKYJ
MeTaHa, 9TaHa, STUJICHA U alleTUJIeHa.
B3auMoeiicTBre sTHIIeHa ¢ OPOMHOM
BOJION U pacTBOPOM IepMaHTaHaTa
KaJIus

34

Kucnoponaconepsxamue
OPraHUYECKHUE COCTUHEHUS

CroupThl. DTUIIOBBIN CIIUPT, €T0
MOJIy4eHHE, IPUMEHEHHUE U
dbuznonoruueckoe IencTBuE.
TpéxaTOMHBIN CIUPT MIIUIEPHUH.
VYKCycHas KUCIOTA KakK MPEACTaBUTEb
KapOOHOBBIX KUCIIOT.

Jemoncrpanun. OOne XuMU4YeCKIe
CBOMCTBA KUCJOT Ha IIPUMEPE YKCYCHOM
KUCIIOThl. KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIIUPTHI

35

erMHPIfI n €r0 COCAMHCHUA

KpeMmHuii, ctpoeHue ero atoma u
HaxoJieHue B npupojie. CBoiicTBa
kpeMHusl. Cumuuasl U cunad. Okcug
kpemuus(IV). KpemuueBas kucnora u
e€ CoJIu.

Jdemouncrpanun. Komnexius «O0pa3iisi
MPUPOTHBIX COSAMHEHUN KPEMHUS.
Konnekuus crekna, KepaMHKH, IEMEHTA
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Y U3JICJINI U3 HUX.
JlabopaTopHble ONBITHI.
40.IIponyckanue yriekuciaoro rasa
yepe3 pacTBOP CUIIMKATA HATPUS

36

CI/IJH/IKaTH ast HpOMI)IHIJIeH HOCTb
(BOM)

[Ipou3BoCTBO CTEKIIA U LIEMEHTA.
[Ipoaykums cuiMkKaTHOM
IPOMBIIIJIEHHOCTH: ONITUYECKOE
BOJIOKHO, Kepamuka, papdop, dasHc.
OnTHyeckoe BOJIOKHO.

Hdemoncrpaumnu. Konnexkuus
IMPOAYKIUU CUITMKATHOU
IIPOMBILIIEHHOCTH. BuneodparmenTs! n
cnanael «II[pou3BOICTBO CTEKIIA U
LEMEHTa»

37

[Tonyyenue HemeTamIoB

Hewmerannsl B mpupoae. @pakunoHHast
MeperoHKa >KUJIKOTO BO3/yXa Kak
croco0 MoydeHus: KUCIopoa, a3oTa u
aprosa. [lonyuenue gpocdopa, kpemHus,
XJI0Opa, MoJa. DIEKTPOJIU3 PaCTBOPOB.
Hdemoncrpaumnu. Komnekuus
«ITpupoanbie cCOeTUHEHUS
HeMeTallIoB». BuneodparmeHntsl u
cnaiapl «DpakroOHHAs IEPErOHKa
KUAKOTO BO3yXay». BuneopparmeHTs
u cnainel «llomydenue Bogopoaa,
KHCIIOPOJIa ¥ TAJIOTEHOB
ANEKTPOJIUTUYECKUM COCOOOM)

38

[Tonydyenne BakHEHIINX
XUMHUYECKUX COCTUHEHHM
HEMETaJIJIOB

[TomydeHnne cepHON KUCIOTBI: ChIPHE,
XUMU3M, TEXHOJIOTMYECKAs CXeMa,
METOJ| KUIISALLErO CJI0s1, IPUHLIUTIBI
TEII000MeHa, MPOTUBOTOKA U
nupKyasaauu. Oneym.

[Ipon3BOACTBO aMMUaKa: ChIpbE,
XUMU3M, TEXHOJIOTMYECKAs CXeMa.
JdemoncTpamun. Mojenu annaparos
JUTSl IPOU3BOJICTBA CEPHOM KUCIIOTBHI.
Mopens xkuramniero cinost. Monenn
KOJIOHHBI CHHTE€3a aMMHaKa.
BuneodparMeHThI U ClTali bl
«IIpon3BOACTBO CEPHOI KUCIOTBI».
BuneodparMeHThI ¥ ClTaliIbI
«IIpounsBoacTBo ammuakay. Komnekius
«CBIpBE 7151 IOJTYYEHMS CEPHOU
KHUCJIOTBD)

39

O060011IEHNE IO TEME
«HeMeTauibl U UX COSIUHEHUI»

Ypoxk-ylpaxxHeHUe ¢ UCIIOIb30BAHUEM
CaMOCTOATENIBbHOM pabOTHI MO
BBIIIOJIHEHUIO IIPOBEPOYHBIX TECTOB,
3aIaHUM ¥ YIPaKHEHUN

40

Konmponvnas paboma 2 1o
teme «HemeTanmnsl u ux
COEJIMHEHUS»
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Tema 4. Metajuibl U ux coequnenus (16 1)

41

OOmast xapakTepuCTUKA
METaJLIOB

[TosoxkeHne meTamioB B
NEePUOJIUYECKON CUCTEME XUMUYECKUX
anemeHToB /1. 1. Menpeneena,
CTPOCHHE UX aTOMOB M KPUCTAJLJIOB.
MerTannauueckas CBsI3b U
MeTaJUIMYecKasi KpUCTaUInyecKas
pemérka. Pu3nyeckre CBOKMCTBa
METaJUIOB: JIEKTPO- U
TEIJIONPOBOJHOCTbD, OTPAKAIOIIIAs
CIIOCOOHOCTB, MIACTUYHOCTH. YEpHBIEU
IIBETHBIC METaJUIbI

42

XUMHYECKHUE CBOMCTBA
METaJIJIOB

Mertanipl Kak BOCCTAHOBUTEIH.

DNEKTPOXUMHUYECKUN psijl HAIPSHKEHUM.

BzaumoericTBue METaIIOB €
HEMeTaJIaMH, OKCHIaMH, KAUCJIOTAMH,
COJISIMU. AJTFOMUHOTEPMHS.
Jdemoncrpauuu. B3anmoieiictaue
HATPHS, JINTHS ¥ KAJIBIUS C BOJIOM.
['openue HaTpusi, MarHus | JKeJe3a B
KHUCJI0poJie. Bembllika TEpMUTHOM
cMecH. BzanmoencTeue cMecu
MOPOILIKOB CEPhI U JKeJe3a, LIMHKA U
cepol. BzauMopelicTBue amoMUHUS C
KHCJIOTaMH, 111eJI0YaMH U BOJIOH.
B3auMonelicTBue xeire3a U Meou ¢
xjopoM. Bzaumopeiicteue meau ¢
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIOTOM
Y a30THOM KUCTIOTOM (pa30aBiIeHHON U
KOHIIEHTPUPOBAHHOI).
JlaGopaTtopHblii
onbIT.41.B3anMonelicTBue xeie3a ¢
pactBopoM cynbdata meau(1l)

43-
44

OO1ast xapakTepuCTHUKA
aneMeHToB | A-rpymmbl

CtpoeHue aToMOB U MPOCTHIX BELIECTB.
3aBUCUMOCTD (DU3UYECKUX U
XHUMHYECKHUX CBOMCTB IIEIOYHBIX
METAJLJIOB OT 3apsiIOB SIJIEP UX aTOMOB.
OKcuIbl ¥ TUAPOKCHUIBI IEIOYHBIX
METaJUIOB, UX MOJy4E€HHUE, CBOMCTBA U
NnpuMeHeHne. Baxxnenme conu
IIEJTOYHBIX METAJIJIOB, X 3HAUCHUE B
MPUPOJE U )KU3HU YEJIOBEKA.
JdemoncTpanus. Okpacka miaMeHu
COCIMHEHUSIMH IIEJIOYHBIX METAJIJIOB

45-
46

Oomas xapakrepuctuka I1A-
TPYIIITBI

CTpOCHI/Ie ATOMOB U IMPOCTBIX BCUICCTB.
3aBHCHMOCTD (I)PBPI‘ICCKI/IX n
XHUMHUYECKHUX CBOHCTB
MECI0YHO3CMCEIIbHBIX MCTAJIJIOB OT
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3apsiioB sziep uX aToMoB.OKCHIBI U
TUIPOKCHUIBI IEJIOYHO3EMETbHBIX
METaJUIOB, UX MOJy4€HHUE, CBOWCTBA U
IIpuMeHeHue. BaxkHeimue conu
IETOYHO3EMENIbHBIX METAIJIOB, UX
3HAYCHHE B IPUPOJIC U KU3HU
yenoBeka. KapOonatsl u
TUIPOKApOOHATHI KAJIBIIHS.
JdemoncTpanuu. Okpacka riaMeHu
COCAMHEHUSIMH IIEIOYHO3EMETBHBIX
MeTasuioB. ["amenune u3BecTu BOJIOM.
JlabopaTtopublii onbIT. 42.Ilonyuenue
M3BECTKOBOM BOJIBI Y OTIBITHI C HEM.

47

JKECTKOCTE BOIBI M CIIOCOOEI €8
yctpanenus (BOM)

JKécTKOCTh BOJIBI: BpeMeHHast U
nocrosinHas. CriocoObl yCTpaHeHust
BpeMeHHOM KEcTKocTU. CrocoObl
yCTpaHESHHUS TIOCTOSTHHOM KECTKOCTH.
Jdemoncrpauuu. [lonyyenue xeEcTkon
BO/IbI B3aUMOJICHICTBUEM YTIIEKUCIIOTO C
M3BECTKOBOM BOJIOM. Y CTpaHEHHE
BPEMEHHOM KECTKOCTH KUTITICHHEM U
J00aBJICHUEM COJIbI. Y CTpAHEHUE
MMOCTOSTHHOM >KECTKOCTH J0OaBJICHUEM
cobl. IOHUTBI M MPUHIUIT UX JEHCTBUS
(BugeodparMeHr)

48

Ilpakmuueckas paboma 6.
JKEcTKOCTE BOIBI M CIIOCOOEI €8
yctpanenus (BOM)

[Tomyuenue XECTKOM BOABI
B3alMO/JICHICTBUEM YTJIEKUCIIOTO C
M3BECTKOBOM BOJIOM. Y CTpaHEHHE
BPEMEHHOM KECTKOCTHU BO/IbI
KUTITYEHUEM U I00aBIEHUEM COJIbI.
VYcerpanenue nocToSHHOM KECTKOCTH
BOJIbI 100aBJIEHUEM CO/IBL.

HcnpiTanue xE€CTKON BOABI paCTBOPOM
MbLIa

49

ANIOMHUHHUI H €ro COCINHCHUA

CoenuHeHus ATFOMUHUS B IPUPOJIE.
XUMHUYECKUE CBOMCTBA U IPUMEHEHHUE
amoMuHus. OCOOEHHOCTH OKCUIA U
TUAPOKCHUIA aTFOMUHUS KaK
aMmdoTepHbIX coeTMHCHUN. Baxxneime
COJIM ATIOMHHHUS (XJIOpUJ, cyab(ar).
demoncrpauuu. Komnekuus
MPUPOIHBIX COSAMHEHUI aIFOMUHUSL.
BuneodparmenTst u cnaiasl «OKcu
ATIOMHUHHS ¥ €0 MOAU(DUKAITIID.
[Tonyuenue am¢poTepHOTO THAPOKCHIA
AITIOMUHHS ¥ UCCIIEJOBAHUE €T0
CBONCTB

50-
51

Keie3o u ero coequHEeHU

OcoOeHHOCTH CTPOEHHUS aTOMa JKeJle3a.
Keneszo B npupoae. Baxkneimue pyabl
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xene3a. OKCUIbI U THAPOKCUIBI
xene3a(ll) u (IT). Comu xeneza(ll) u
(IIT). O6HapyxeHne KaTHOHOB XKele3a B
pactBope. 3HaueHUEe COCAMHEHUI
xKernesa.

JlaGopaTopHblie ONbITHI.A3.
[Tonyyenue ruapoxcunos xene3a(ll) u
(11). 44.KadyecTBeHHBIC peaKIUU Ha
KaTHOHBI XKele3a

52

Ipaxmuueckasa paboma 7.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 1o reme «MeTaib»
(BOM)

Pemenue skcnepuMeHTaNbHBIX 3a7a4 Ha
pacrno3HaBaHUE U MOJYYCHUE METAIIJIOB
U UX COeOIUHEHUN

53

Koppo3zus meTannos u cnocoObl
3amuTel 0T He€ (BOM)

Koppo3ust razoBas (xumuueckasi) u
ANEKTPOXUMHUYECKas. 3aliuTa METallIoB
OT KOPPO3UHU.

Hemoncrpaumnu. Komnekuus
«XUMHYeCKHEe UCTOYHUKH TOKa.
PGSYHBTaTBI JJIUTEIIBHOT'O
SKCIIEPUMEHTA 0 U3YyYEHHUIO KOPPO3UU
CTaJIbHBIX U3JIENIUNA B 3aBUCUMOCTH OT
YCJIOBUM MPOLIECCOB

54-
55

Mertamnel B npupone. [lonsarue
0 METaJTypruu

Mertannsl B nipupope. [lonsitue o
Metaiutypru. Yé€pHas u uBeTHast
Metaiutyprusi. [lupomeramnyprus,
TUJIPOMETAITYPI s,
3JeKTpoMeTauTyprusi. JloMeHHbIN
nporecc. [lepepaboTka dyryHa B cTajb.
DIIEKTPOJIN3 PACILIIaBOB.
Hdemoncrpaumnu. BoccranoBieHue
menu u3 okcuaa meau(ll) Bomopoaom.
BuneodparmeHThI 1 Cliai b1
«IIpon3BOACTBO UyryHa U CTAJIN».
BuneodparmenTsl u crnaiiasl «3nemus
U3 4yryHa u ctanuy. BuneodparmeHTs
u cnaipl «IIpou3BoICTBO aTFOMUHUS»

56

O0600111eH1E 3HAHUN IO TEME
«Mertamnspy (BOM)

Ypok-ynpa)xHEHHE € UCIOJIb30BaHUE
CaMOCTOATEIBbHOM pabOTHI IO
BBITIIOJIHEHUIO TIPOBEPOYHBIX TECTOB,
3aIaHUM U YIIpaXKHEHUN

57

Konmponvnas paboma 3 1o
Teme «MeTauib»

Tema 5. Xumus M oKpy:Kawmas cpena (2 yaca)

58

XUMHYECKUH COCTaB IIJIAHETHI
3emnst (BOM)

Crpoenue 3emnu: siApo, MaHTHS,
3eMHasl Kopa, TuTochepa, ruapocdepa,
atMocdepa. XUMHUECKUN COCTaB
3emun. ['opHble nopoasl. MuHepasbl.
Pynel. Ilone3nsie uckomnaemsie.
Jemoncrpanun. BugeodparmMeHnts! u




27

cnaitpl «CTpoeHue 3eMiiu u eé
XUMHYECKUU cocTaBy. Komnekuus
MUHEPAJIOB U TOPHBIX MOPO/I.
Komnexnus «Pyzasl MeTamiosy.
Jlaboparopublii onbIT. 45. U3ydyenue
rpaHuTa

59

OxpaHa OKpYKaroIIei cpebpl OT
XUMHYCCKOTO 3arpsA3HCHUA
(BOM)

WcTouHNKY XMMHYECKOTO 3arpsiI3HEHUS
OKpyXarore cpensl. [1o0anbHbIe
IKOJIOTUYECKHUE TMPOOIIEMBI: HApyIICHHUE
OMOre0XMMHUUECKUX KPYTOBOPOTOB
XMUMHUYECKUX 3JIEMEHTOB, MOTETJICHUE
KJIMMaTa, KUCIOTHBIE I0KIU U JIp.
O30HOBBIE ABIPBI. MEXIyHApOJHOE
COTPYJHHYECTBO B 00JaCTH OXPAHbI
OKpYXKarollen cpeabl OT XHMUYECKOTO
3arpsi3HeHus. «3eN€Has XUMHUSD).
Jemoncrpanun. Bugeodparments! u
cianael «['1modanpHBIE DKOJIOTMYECKHUE
po0JIEMBI YEJI0OBEYECTBA

Tema 6. O00061IeHHe 3HAHUI 10 XUMHUH 32 KYPC OCHOBHOI IIKOJIbI.
IMoaroroBka K 0CHOBHOMY rocyjaapcrseHHomy 3k3ameny (OI'D) (7 yacoB)

60

BemectBa

Ctpoenue aToma XMMHUYECKOTO
JJIEMEHTa B COOTBETCTBHUH C
MIOJIOXKEHHUEM 3TOTO JJIEMEHTA B
MEPUOINYECKON CUCTEME.

CrpoeHue BelecTBa: XUMHUECKas CBSI3b
U KPUCTAIUTHYECKHE PEIIETKH.
3aBHCUMOCTBH CBOMCTB 00pa30BaHHBIX
9JIEMEHTAaMU TPOCTHIX BEIIECTB
(MeTaoB, HEMETAJIOB, OJIATOPOTHBIX
ra30B) OT IOJIOKECHHUS JIEMCHTOB B
NIEPUOINIECKON CUCTEME.
Kiaccugukanysi HeOpraHu4ecKux
BeniecTB. [IpencTaBureny pa3HbIX
KJIACCOB HEOPraHMYECKHUX BEIECTB

61

Xumnueckue peakuu (BOM)

[Ipu3Haku U ycnoBUs NPOTEKAHUS
XUMUYECKNX peakuui. Tunonorus
XUMHUYECKUX PEAKIUi 10 pa3IMuHbIM
OCHOBaHMSIM. Peakimu HOHHOTO
ooMena. OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUH

63

OcHOBEI HeOpFaHquCKOﬁ
XHUMHHN

XUMHYECKUE CBOMCTBA IMPOCTHIX
BEILIECTB. XaPAKTEPHbIE XUMHUECKHE
CBOMCTBA COJIE00PA3YIOIINX OKCHIOB,
TUAPOKCUIOB (OCHOBAHHIA,
KHCIIOPOJICOAECPKAUTUX KUCIOT U
amM(OTEpHBIX THAPOKCHUJIOB), COJIEH

64

[ToBTOpenue u o6o0IIEHUE 110
teMe. [logroroska k
KOHTPOJILHOH paboTe

TCCTI/IpOBaHI/IC, peUICHUC 3aia4 U
BBITIOJIHCHHUEC ynpancHeHHﬁ 10 TEMC
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65 | Konmponsnas paooma 4
(Mrorosasi mo Kypcy
OCHOBHOM IIKO0JIbI)

66 | AHain3 KOHTPOJILHOW PaOOTHI

TlonBenenue UTOroB rojia
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JIncr koppekTHPOBKH padoyeil NporpaMmbl

Ne J10 KOppEKTUPOBKHU Crnoco0 [Tocnie kKOppeKTUPOBKHU
ypoka KOPPEKTHPOBKHU

o Tema Komuu Tema Kon | lara
TemMaTu | ypoka €CTBO ypoka u4ec | ypoka
YECKOM 4acoB TBO

y 4yaco
IUTAaHUD B

OBAaHHUIO
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