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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no xumuu s 9 knacca cocraBieHa Ha ocHOBe PeepajbHOro

IrocyaapCTBECHHOTO 06D330B3TCJ'IBHOFO cTa”HaapTa OCHOBHOI'O O6H_ICFO 06pa30BaHI/I$I,

OcHOBHOI 00pa3oBaTeNbHON MPOTPaMMBI OCHOBHOTO o0miero obpaszoBanms ['bOY OOII
c.KonoBasioBka Ha 2023-2024 yueOHbiii roa, [IpumepHoit yueOHOM mporpaMMbl OCHOBHOT'O
obmero oOpazoBanus 1o xumuu: «lIporpamma kypca xumuu aaa 8 — 11 kiaccos
obpaszoBarenbHbIX yupexacauin» / ABtop: O.C. ['abpuernsH.

B oOpa3oBarenbHOM Tpoliecce UCMOIb3yeTCsl YUeOHHUK, BXOMAIIUNA B (eaepaibHbIN
MepPeUYCHh YYEOHWUKOB, PEKOMCHIOBAaHHBIX MMUHHUCTEPCTBOM O00pa3oBaHUS H HAYKH
Poccuiickoit penepanviv K UCMOIB30BaAHUIO:

«Xumus - YueOnuk s 9 knaccay / I'abpuensa O.C. — M.: «/Ipodar, 2022 r.

Pabouast mporpamma paccuntana Ha 68 4acoB B roj (2 yaca B HEZEIIO).

Ilnanupyembie pe3yJbTAaThI OCBOCHUA Y4eOHOI0

npeaMera o0y4yaromuics HAYYUTCH:

|| xapakTepu30BaTh OCHOBHBIE METO/IbI IO3HAHMS: HAONIO/ICHUE, U3MEPEHHE, SKCIIEPUMEHT;
| OMHCHIBATHL CBOWCTBA TBEPHAbIX, JKHMIKHX, Ta3000pa3HbIX BEIIECTB, BBIICIAS HX
CYILIECTBEHHBIE ITPU3HAKH;

L] pacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX [TOHATUN «aTOM», «MOIEKYIa», «XUMUYECKUI
AIEMEHTY, KIIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBO», «BAIEHTHOCTBY, «XUMHAYECKAs
peaKkuus», UCIONb3Ys 3HAKOBYIO CUCTEMY XUMUU;

|| pacKpBIBaTh CMBICI 3aKOHOB COXPaHEHHUS MACCHI BENIECTB, MMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOM T€OPUH;

Ll paznuuaTh XUMUYecKHe U (GU3UUecKue IBICHNS;

|| Ha3bIBaTh XUMHUUECKUE 3JI€MEHTHI;

L] oTIpenensTh cocTaB BENIECTB MO X (hopMynaM;

L] OIpeNeITE BRAUICHTHOCTH aTOMa 3JICMCHTA B COCAUMHCHUAX

L] onpeAensaTs TUII XUMUYECKUX pPeaKIlndi;

L] Ha3bIBATh MPHU3HAKK U YCIIOBUSI IPOTEKAHUS XUMUIECKUX PEeaKIIH;

|| BBISIBJISITH IIpU3HaKHW, CBUACTCIILCTBYIOIIHUE O IMPpOTCKAHUHU XUMHUYECKOU pe€aKkmuu IIpu

BBIITOJIHCHHNH XUMHWYCCKOI'O OIIbITA,

JI9Th (OPMYVJIBI OMHAPHBIX COCIUHEHUH:;
L] cocTas (1) pMYy p A ’



LI cocTaBIgaTh YpaBHCHHUA XUMHYCCKHUX peaKuHﬁ;

LI cobmonath mpaBuia Ge30macHoi paboTHI MPH MPOBEIECHIH OIBITOB;

|| monb30BaThes NabopaTopHLIM 00OPYAOBAHHEM H MOCYTOH;

|| BBIYHCITATH OTHOCHUTEIILHYIK) MOJNEKYIIAPHYIO U MOJIAPHYIO MAaCChl BEIIEC TR,

|| BEIYUCTATH MaCCOBYIO JOJIKO XUMHYECKOI'O 3JIEMECHTA I10 (bOpMy.T[e COCINMHCHU A,

|| BBIYMCIATH KOJIMYECTBO, OOBEM MM Maccy BelllecTBa MO KONUYECTBY, 00BeMy, Macce
PEareHToB MM IPOJYKTOB PEAKIINH;

|| xapakTepu3oBaTh (prU3UUecKHe U XUMUUYECKUEe CBOUCTBA TIPOCTHIX BEIIECTB: KHUCIOPOAA U
BOJOpOA;

|| momy4aTh, COOUPATh KUCIOPOJ ¥ BOJAOPOT;

|| pacmo3HaBaTh OMBITHBEIM MTyTEM ra3000pa3Hble BellecTBa: KUCTIOPOA, BOJOPO/I;

|| pacKkpbIBaTh CMBICIT 3aKOHA ABOTaapo;

LI pacKpBbIBaTh CMBICI ITOHATUH «TeITOBOH 3(MQEKT peakumy, «MOIAPHBIA 00beM»;

LI XapakTepu30BaTh (U3NUYECKUE U XUMUUECKHE CBOMCTBA BOJIBL;

|| pacKpbIBaTh CMBICT MOHATHUS «PacTBOP»;

|| BBIMUACIATH MAacCCOBYIO JOMIO PACTBOPEHHOTO BEIlIECTBA B PacTBOPE;

|/ IpUTOTOBIIATE PACTBOPHI € ONpEAEIEHHON MacCOBO! 0Nl pacCTBOPEHHOr O BEIlECTBRA;

|| Ha3BIBATh COETUHEHHUS U3YUEHHBIX KIIACCOB HEOPTraHUYECKUX BEIIECTB;

] xapakTepuzoBaTh (U3HYECKHEe W XHWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYE€CKUX BEILECTB: OKCUIOB, KUCIIOT, OCHOBAaHUM, COJIEH;

|| ompeaensTh MPUHAATICKHOCTE BEIIeCTB K ONMPEACIeHHOMY KIAcCy COeTMHEHNN;

LI cocTaBasATh (hOPMYJIIBI HEOPTaHUYECKUX COCIMHEHUN N3YYEHHBIX KIJIACCOB;

|/ TpoOBOAUTH OMBITHI, MOATBEPKAAONIAE XUMUYECKHE CBOMCTBA W3YYEHHBIX KIIACCOB
HEOPraHUYECKUX BEIIECTB;

| ] pacmo3HaBaTh OMBITHBIM IIyTEM PAcTBOPBI KUCIOT U MIENoYei MO U3MEHEHUIO OKpackKH
WHJIUKATOPA;

|| XapaKkTepr30BaTh B3aMMOCBA3b MEKy KJIACCaMHA HEOPTAaHUYECKUX COCIUHEHNN;

LI packpeiBaTh cmbich [lepuonnydeckoro 3akona /.M. Menneneesa;

L] OOBACHATH (QUINUECKUU CMBICI aTOMHOTO (MOPSAKOBOr0) HOMeEpa XUMHYECKOTO
AJIEMEHTA, HOMEPOB I'PYNIIBI ¥ IEpUOAA B nepuoanyeckou cucreme .M. Menneneena;

] OOBACHATH 3aKOHOMEPHOCTH W3MEHEHWsSI CTPOCHHS aTOMOB, CBOUCTB 3JIEMEHTOB B

npeaciax MaJlblX IICPUOAOB U I'TABHBIX ITOATPYIIIIL;



Ll XapakTepu3oBaTh XMMHYECKHME 3IeMEHTHl (0T BOJOpOAa A0 KanblMs) HAa OCHOBE HX
MoJIO’KeHUs B epuoanueckoi cucteme [[.M. MenzaeneeBa u 0cOOEHHOCTEM CTPOEHUS UX
aTOMOB;

L] cOCTaBIATE CXEMBI CTpOCHHUA aTOMOB II€PBLIX 20 »neMeHTOB nepuozmquKoﬁ CHCTEMBI

JI.1. Menaeneena;

|| pacKpbIBaTh CMBICIT TOHATHH: «XUMUYECKAsK CBA3bY, «3IEKTPOOTPHUIIATEILHOCTEY;

L] XapaKTepHU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BENIECTB O T TUIIA KPUCTATUINYECKON
peIIeTKH;

L onpeAensTh BU/1 XUMHUUECKOH CBSI3M B HEOPTaHUUECKUX COSTUHEHUSX;

] u300pakaTh CXeMBI CTPOSHHUS MOJEKYJ BeIeCcTB, O0Opa30BaHHBIX pA3HBIMU BHUIAMH
XHMHUYECKHX CBS3CH;

] packpblBaTh CMBICI TMOHSATUH «UOH», «KATHOH», «AHUOH», <«3JIEKTPOIUTHI»,
CHEDJICKTPOJIUTBI»,  «IJEKTPOJIUTUYECKAs  JUCCOIMALIUS), «OKHUCIUTENb», «CTCICHb
OKHCJICHHUS» «BOCCTAaHOBHUTEIIbY, KOKUCIICHHEY, KBOCCTAHOBIICHUE;

L onmpenensaTs CTENEHb OKUCISHUS aTOMa 3JIeMEHTa B COSIUHEHUH;

L] pacKpBIBaTh CMBICI TEOPUHU INEKTPOTUTHIESCKON TUCCOITUAIIUY;

L] cOCTaBNAThH YpaBHEHUS 3NMEKTPOTUTUUESCKON TUCCOIMAIIUN KUCIIOT, IeNoUueH, comei;

L] 0OBIACHSATH CYIIHOCTH TpoIiecca 3MEeKTPOTUTHISCKON AUCCOIHUAIIAN U peaKIuif MOHHOTO

O6MeHa; . COCTaBIATH IIOJIHEBIE U COKpalllCHHBIC NOHHLIC YPAaBHCHUA pCaKIuu 06M€Ha;

L onpenensiTh BO3MOXHOCTh MPOTEKAHUSI PEAKIIUii MOHHOTO OOMEHa;
|| IpOBOAIUTE peakIiu, TOATBEPKAAOIIUE KaueCTBEHHBIM COCTaB Pa3InYHBIX BEIECTB;

L ONpEACIIATL OKUCINUTEIDL U BOCCTAHOBHUTEIID,

Ll cOCTaBIATH YPaBHCHUA OKUCIIUTEIIBHO-BOCCTAHOBUTEIILHBIX peaKHHﬁ;

|| Ha3KIBATH (baKTopBI, BIIMATONIHUE HA CKOPOCTH XUMHUYECKOU PCaKIu;

L KJIaC-CI/I(l)I/IIII’IpOBaTB XUMHYCCKHUEC PCAKIIHUH 110 PA3JIMYHBIM ITPU3HAKAM ]

L XapaKTEpU30BaTh B3AUMOCBA3L MCXKAY COCTABOM, CTPOCHHUCM H CBOMCTBaMH HEMCTAIIIIOB,

L] [MpOBOOUTL OIIBITBEI IIO ITOJYYCHHIO, CO6I/IpaHI/I}O U HU3YUYCHHIO XUMHUYCCKUX CBOUCTB

F&3006p8,3HBIX BCIHICCTB: YIJTICKHUCIIOTO I'a3a, aMMHaKa,
L pPacito3HaBaTh OIBITHBIM ITIYTEM F8.3006p33HOF0 BCIIICCTBA: er’I@KI/ICHI:Jﬁ ra3 1 aMMHuaKx,

L XApPAKTEPU30BATE B3aUMOCBA3bL MCXKAY COCTABOM, CTPOCHHUCEM U CBOMCTBAMH MCTAJIIIOB;



|/ Ha3pBaTh OpPraHWYECKUE BEIIeCTBAa MO WX (opMyne: MeTaH, 3TaH, OSTHIICH, METaHO,
ATAHOJ, TJIUUEPUH, YKCYCHas KHUCIO0Ta, AMUHOYKCYCHAas KHUCJIOTa, CTEapUHOBAas KHUCIOTA,
OJICMHOBAs KUCJIOTA, TJIFOK03a;

|| olleHMBATh BIUSHHUE XUMHWYECKOTO 3arpsA3HEHUS OKpYKalolleld cpeapl HAa OpraHu3M
YeJI0BEKa;

L] rpaMOTHO 00paIiaThcs ¢ BEIISCTBAMU B TTOBCEIHEBHON )KU3HU

Ll ompenensaTh BO3MOXHOCTH TPOTEKAHUS peakIUil HEKOTOPBIX MpefcTaBUTENeH
OpPraHUYeCKUX BEIIeCTB C KHUCIOPOJOM, BOAOPOAOM, METa/lIaMH, OCHOBAHHUSIMU,
rajoreHaMH.

OO0yuaromuiicss MOJy4YUT BO3MOKHOCTh HAYYUTHCS

LI BBIABUTAT, W TPOBEPATH OSKCIEPUMEHTAIBHO THIIOTE3bl O XUMHUYECKUX CBOMCTBax
BEIIIECTB HA OCHOBE MX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH BCTYIMATh B XUMUUYECKHE
peaKIuu, 0 XapakTepe U MPOAYKTaX Pa3IuYHbIX XUMUUECKUX PEAKIIUA;

] XapakTepH30BaTh BellleCTBA IO COCTABY, CTPOEHHIO M CBOMCTBAM, YyCTaHABINBATh
MIPUYUHHO-CJIEACTBEHHBIC CBSI3M MEXTY JaHHBIMU XapaKTEPUCTUKAMU BEIIIECTBA;

L] cOCTaBAATHL MOJEKYJSApPHBIC U MOJHBIE MOHHBIC YpPaBHEHHS MO COKpPAIleHHBIM HOHHBIM
YpaBHEHHUSIM;

Ll TpOrHO3UPOBATH  CIOCOOHOCTH  BellecTBa  TPOSIBISATH  OKHUCIUTENbHBIC WM
BOCCTAHOBUTEJILHBIE CBOIMCTBA C YUETOM CTEIEHEHW OKHUCIICHUS DJIEMEHTOB, BXOJSIINX B €ro
COCTaB;

L] COCTaBNATh YpaBHEHUS PeaKIUuii, COOTBETCTBYIOIMX MOCIENOBATEILHOCTH TIpeBpallleHui
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,;

|/ BBIIBHTATh W TPOBEPATH SKCHEPUMEHTANBHO THUIMOTE3Bl O Pe3yiabTaTaxX BO3AEHCTBUS
pa3IMYHBIX (aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUCCKON PEaKIINH;

|| ucmonb30BaTh MPUOOpETEHHBIE 3HAHWS IS SKOJIOTMYECKH TPaMOTHOTO TIOBEICHHS B
OKpYXarUIen Cpee;

|| McTonmp30BaTh IpHOOpETEeHHbIe KIIOYeBble KOMIIETCHIIMM MPU BHIMOIHEHUH TPOEKTOB U
y4eOHO-UCCIIeIOBATeILCKUX 3a7a4 10 M3YYCHHIO CBOWCTB, CIOCOOOB TOMYYEHUS WU
pacro3HaBaHWs BeNIecTB; | OOBEKTMBHO OIEHHBATH HHMOpPMAIHIO O BeIecTBaX M
XUMUYECKUX Mpoleccax;

|| KpUTHYECKHU OTHOCUTHLCA K IICEBJIOHAYIHOW MHpOpMAIUU, HeJOOPOCOBECTHOW peKiiaMe B

CpeICcTBaX MaccoBOW HHGOpPMAIUY;



L] ocosHaBaTh 3HAUYEHUE TEOPETUYECKUX 3HAHUA MO XUMHUHU Ui IPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA;
|| co3naBaTh MOJIENIM W CXEMBI JIJIS pellleHus yueOHbIX U MO3HABATENbHBIX 3a/1a4; MTOHUMATh
HEOOXOJAMMOCTh  COONFOACHUS TPEANUCAHWMA, TMpeIaraéMblX B HHCTPYKIHSX  II0
UCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JIP.

Conepxxkanue yueOHOro nmpeamera
Tema 1.001masa XapakTepUCTHKAa XUMHUYECKHUX 3JIEMEHTOB U XUMUYECKUX peaKkuui
(9 yacoB)

XapakTepUCTHKA AJIEMEHTA MO €r0 MOJIOKEHUIO B IEPUOJIUYECKON CHCTEME XUMUYECKUX
anemeHToB J[. MI. MenneneeBa. CBOMCTBAa OKCHUJIOB, KHCJIOT, OCHOBAaHHMI U COJICH B CBETE
TEOPUM DJIEKTPOJUTUYECKON JHUCCOLMALMM U IPOLECCOB OKHUCIECHUS-BOCCTAHOBIICHUS.
['eHeTnyeckue psapl METAIIa U HEMETAILIA.

[lonsiTe 0 MEpeXOAHBIX AeMEeHTaX. AMQPOTEpHOCTh. ['eHeTUYECKUl psAll MEPEXOTHOrO
AJIEMEHTA.

[Ieppoauyeckuil 3aKOH M IIEPUOJMYECKAsl CUCTEMa XUMHUUYECKHUX »djaeMeHToB . U.
MemnzeneeBa B CBETE yUeHUs O CTpOCHUH aToMa. VX 3HaueHue.

OO6o00meHne cBeICHU 0 XUMHUYECKHX peakiusx. [loHsTHe O CKOpOCTH XUMHYECKOM
peaknuu. DakToOpbl, BIHSIOIIAE HA CKOPOCTh XHMHUYECKMX peakumid. KaramusaTopsl n
karanu3. UHruOuTopbl. AHTHOKCHUIAHTHI.

JdemoHcTpanuu. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW pEAKIMU OT  MPUPOJIBI
pEAarupyronmx BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKLIHMHU OT KOHIICHTPAlUU
pearupyronmx BEHIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakiuu OT IUIOIIAIu
COTIPUKOCHOBEHMsI pearupyromux Murubuposanue.

JlabopatopHbie onbIThI. 1. [ToayueHue rugpokcuaa HMHKA U UCCIIEI0BAHUE €TI0 CBOMCTB.

2. MonenupoBanue noctpoeHus I[leproaudyeckoit cuCTeMbl XUMHYECKUX AieMeHToB 1. 1.
Mengme- neesa. 3. 3aMmelieHue keae3oM Meau B pactBope cyibpara meau (I1). 4.
3aBUCHUMOCTh CKOPOCTH XMMHYECKOW PEAaKIUM OT MPUPOJIbl pEarupyrolnux BEIIECTB Ha
pUMepe B3aUMOJEHCTBUS KUCIOT C METAJIaMU. 9. 3aBUCHUMOCTb CKOPOCTH XHUMHYECKOM
pPEAKIMHU OT KOHILIEHTPALIMU PEAarvpyrolnX BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS LIUHKA C
COJIIHOM KUCIIOTOM PAa3IMYHOM KOHUEHTpaluu. 6. 3aBUCUMOCTb CKOPOCTH XMMUYECKOMN
peaKkuu OT IUIOIIAIU COMPUKOCHOBEHHUS pearupyronmx BemiecTB. /. MojaenupoBaHue

CKHUITAIICTO CJIOA». 8. 3aBHCUMOCTD CKOpOCTH XUMHYECKOMN pC€aKiun OT TEMIICPATYPhbI



pearupyromunx BeNIeCTB Ha mpumepe B3ammoxericTBus okcuma menu (1) ¢ pactBopom
CEpHOI KHUCIOTHI pa3nuyHOM Temmeparypbl. 9. PasnokeHue mepokcuaa BOAOpoJa C IO-
moribio okcuaa mapranna (IV) m karanasel. 10. OOHapykeHHE KaTajla3bl B HEKOTOPBIX
nuiieBbix mnpoaykrax. 11. HWuruOupoBaHue B3aUMOACUCTBUS KHUCIOT C MeTalllaMU
YPOTPOITMHOM.

Tema 2. Metasuibl (21 4ac)

[lonoxxenne MeTaJuIOB B NEPUOJMYECKOM CHCTEME XHMMHYEeCKMX a3yemeHTtoB /J[. .
MenpneneeBa. MeTtaminueckass KpUCTaUIMUECKas pPEUIETKA U METAJUIMYecKass XUMUYEecKas
cBa3b. OOmme @usnyeckue cBoicTBa MeTauioB. CIUlaBbl, UX CBONCTBA U 3HAYECHHE.
XUMUYECKUE CBOMCTBA METAUIOB KAaK BOCCTAHOBUTENEH. OJNEKTPOXUMUYECKUN PAI
HaIpsUKEHUM METAJUIOB M €r0 HCIOJb30BAaHUE IS XapaKTEPUCTHUKA XUMHUYECKUX CBOMCTB
KOHKpeTHbIX  MeTayuioB. CrnocoObl  MOJy4YyeHUs  METalioB:  NUPO-, TUAPO- U
anekTpomeTaiutyprus. Kopposus MmetamioB u ciocoObl 00pbOBbI ¢ HEM.

Obmass x apakTEepUCTHUKAUNETOYHBIXMETaJoB. Merauibsl B IpUpoJeE.
OObmue crocodsl ux mnosydeHus. Crtpoenue aromoB. lllenounble MeTaIbl — MPOCTHIE
BEIIECTBA, UX (DU3UYECKHME M XUMUYECKHUE CBOMCTBA. BakHelIme coequHEHUs MICTOYHBIX
METaJUIOB — OKCH/IbI, THIPOKCUBI U COJIH (XJIOPUIbI, KAPOOHATHI, CYIb(AThI, HUTPAThI), UX
CBOMCTBa U MPUMEHEHUE B HAPOJHOM X03diicTBe. KanuitHble yno0opeHus.

Obmass xapakTepHUCTUKadJIeMEeHTOBIraIaBHoOWnmo AT pyn sl rpynms.
Crpoenue aromos. l1lenoynozemenbHble METAIUIBI — MPOCTHIE BEIIECTBA, UX (PU3NUECKUE U
XUMHAYECKUE CBOMCTBA. BaHellne COeNVMHEHUs MIEJOYHO3EMEIBHBIX METALUIOB —
OKCHJIbl, TUAPOKCUJIBI U CONU (XJIOpU/bI, KapOOHAThI, HUTPaThI, CylbdaTsl U pocdarsr), ux
CBOWCTBA U IPUMEHEHUE B HAPOJHOM XO3SIMCTBE.

A nwowMuHui. Crpoenue atoma, (U3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTOrO
BenecTa. CoequHEeHUs aTIOMUHUSI — OKCHJI U TUIPOKCUI, UX aM(DOTEPHBINA XapaKTep.
Baxnenmme comu anmtomunus. [[pumMeHenre antoMuHUsA U €ro COEAUHEHNM.

XK eneso.CrpoeHue aroma, PU3NUECKUE U XMMUYECKHUE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psaabl Fe2+ u Fe3+. KauectBennsie peakiuu Ha Fe2+ u Fe3+. Baxwneitume conu
Keleza. 3HaUCHHE Kelle3a, ero COeMHEHUH U CIIJIaBOB B IIPUPOJIE M HAPOTHOM XO3sICTBE.

JdemoncTpamuu. OOpasubl IEIOYHBIX M LIEIOYHO3EMENbHBIX MeTamioB. OOpasibl

CILUIaBOB. B3anMoieicTBrE HATPUS, JTUTHUS U KaJIbIKS C BOJOW. B3anmMoencTBue HaTpus U



MarHusi C KHCIOpoJaoM. BsammoneinctBue wMeTtamuioB ¢ HeMertauiamu. [lomyuenue
ruapokcuoB xenesa (I11) u (III).

JlabopaTtopHble onbIThL. 2. O3HaKOMIIEHHE ¢ oOpasimaMu MeTauioB. 3. B3aumoneiicTeue
METAJJIOB C PacTBOpaMHu KHUCJIOT U colieid. 4. O3HakomiieHHE ¢ oOpaslamMu MPUPOJAHBIX
COCIMHEHUN: a) HATpUs; O) Kalblus; B) allOMUHUS; T) xene3a. 5. [lonydenune ruapokcuaa
ATIOMUHUSL M €r0 B3aMMOJIEVCTBUME C PAacCTBOpAaMM KHUCJIOT W Mienodeil. 6. KauecTBeHHbIE
peakuuu Ha uoHbl Fe2+ u Fe3+.

Ilpakmuueckasa paooma Nel. OcyiiecTBICHUE IEMTOYKA XUMHUUECKUX TTPEBPAIICHUN
METAJLJIOB.

Ilpaxkmuueckaa padoma Ne2. [losryueHne u CBOMCTBA COCIMHEHN METAIIJIOB.
Ilpakmuueckas padoma Ne3. PellieHnE SKCIIEPUMEHTAIIBHBIX 33]1a4 HA pACTIO3HABAHUE U
MOJTyYEHHE BEIIECTB.

Tema 3. Hemetasinl (30 yacoB)

OO6miast xapakTepucTUKa HEMETAJUIOB: MOJOXKEHHE B mepuoaudeckou cucreme J[. U.
MenpeneeBa, 0COOEHHOCTA CTPOCHHUSI aTOMOB, DJIEKTPOOTPHUIIATEIHLHOCTh KaK Mepa
CHEMETAJIUIMYHOCTH»,  PAI  AIEKTpOOTpUIATENbHOCTU. Kpucrtamimueckoe CTpoeHHUE
HEMETAJNIOB — IMPOCThIX BemlecTB. AsuioTponus. PU3MUECKHE CBOMCTBA HEMETAILIOB.
OTHOCUTENBHOCTD MOHSITUN «METALD), «HEMETAILI».

B o 1o pona. [lonoxeHne B NEpUOINUECKON CUCTEME XUMHUYECKUX 3ieMeHTOB I, U.
MenpneneeBa. CTpoeHue atomMa M MOJEKYJIbl. DU3MYECKHME U XUMUYECKHUE CBOMCTBA
BOJIOPO/Ia, €r0 MOJYyYCHUE U IPUMEHEHHUE.

ObmasxapakTepucTukaramnoreHoB.Crpoenue aromoB. [IpocTeie BemecTna,
ux ¢u3MYeCKue U XUMUYeckue cBoicTBa. (OCHOBHBIE COCIMHEHHUS TaJIOT€HOB
(rajloreHoBOAOPOAbI U TAJIOTEHU/IbI), UX CBOMCTBA. KauecTBeHHas: peakiusi Ha XJIOPUA-UOH.
Kpatkue cBenpenuss o xmope, Opome, ¢rope u wuozae. [IpuMeHeHHE TalOTeHOB M HX
COCIMHEHUHN B HAPOJITHOM XO35IMCTBE.

Cepa. CrpoeHue aroma, alJIOTpONMs, CBOMCTBA M TNPUMEHEHHE POMOMYECKOW CEpBhl.
Oxkcupst cepol (IV) u (VI), ux nonydyenue, cBoiictBa U npumenenne. CepoBoAopoaHas U
cepHuctas KucioTel. CepHasi KUCJIOTa U €€ COJM, UX TPUMEHEHHE B HAPOJHOM XO3SIICTBE.
KauectBenHas peakius Ha Cyab(}aT-uoH.

A30T. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMUAK, CTPOEHHUE,

CBOfICTBa, IMOJIYYCHHUC U IPUMCHCHHUC. Comn dMMOHHUMS, UX CBOMCTBA U IMPUMCHCHHUC. OKCI/II[BI



azora (II) u (IV). A3oTHas KucioTa, €e CBOICTBA M NMpUMEHEeHUEe. HUTpaTbl U HUTPUTHI,
npobiemMa X CoiepkKaHus B CEbCKOXO03SMCTBEHHON NPOAYKIIMU. A30THBIE YA00pEHHUS.

®octop. Crpoenue atroma, auIOTPOMNUs, CBOMCTBAa Oenoro U KpacHoro ¢ocdopa, Ux
npumeHenne. OcHOBHbIE coenuHeHus: okcun ¢ocdopa (V), oprodochopHas kuciaora u
dbocdatel. DochopHbIe YI0OpEHUS.

Yruepo n.Crpoerne aroma, auIOTPOIHS, CBOMCTBA aJZIOTPOITHBIX MOAU(DUKAIIHIM,
npumeHenue. Okcunpl yriepoaa (II) m (IV), ux cpoiictBa u npumenenue. KauectBenHas
peakius Ha yriaekuciblil ra3. KapOoHaTsl: KanbIUT, COJa, MOTAIll, UX 3HAYEHHUE B IPUPOE U
KU3HU yesoBeka. KauecTBeHHas peakiys Ha kKapOOHAT-HOH.

Kpemunii. CtpoeHne atoma, KpUCTAUIMYECKUH KPEMHUM, €r0 CBOWCTBA U NPHUMEHEHHUE.
Oxkcupn kpemuus (IV), ero npuponbie pa3HOBUIHOCTU. CUIUMKATHI. 3HAUYCHUE COCAMHEHUMN
KPEMHUS B )KUBOU M HEKUBOM nipupoJe. [IoHATHE 0 CUIMKATHON NPOMBIIIIIEHHOCTH .

JemoncTpanuun. O0Opa3ibl raloreHoB — MPOCTHIX BEIIECTB. B3anmoielicTBHE TaIOr€HOB

C HaTpueM,alfoMHMHHEM. BbITecHeHHe XJ0poM OpoMa WM HOAa M3 PacTBOPOB HMX COJIEH.
B3auMmogeiicTBue cepbl ¢ METaUIaMH, BOJOPOAOM H KHUCIOPOJIOM. B3anmmonencrsue
KOHILIEHTPUPOBAHHOMN a30THOM KHUCIIOTBI C MEZBIO.
[lormomenre yriem pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccTaHOBIEeHHME Menu U3 €€
okcuga yriaeMm. OOpasibl NPUPOIHBIX COEAUHEHUN XJopa, cepbl, Qocdopa, yriepona,
kpeMmHHs. OOpaslbl BaXHEHIIMX JJII HApOJHOTO XO3sicTBa Cyib(aToB, HUTPATOB,
kapOoHaTtoB, pocdaToB. OOpasibl cTEKIa, KEPAMUKH, [IEMEHTA.

JlaGopaTopHbie onbIThbl. 7. KauecTBeHHast peakuusi Ha XJopua-uoH. 8. KauecTBeHHas
peakius Ha cyiabdaTr-uoH. 9. Pacnio3zHaBanue cosneit ammonus. 10. [TonydeHue yriiekuciaoro
raza u ero pacno3HaBanve. 11. KauectBennas peakuuss Ha KapOoHaT-uoH. 12.
O3HakoMJIeHHE C IPUPOJHBIMU cHIMKaTamu. 13. O3HaKkoMIIEHUE C TPOAYKIIMEN CUIIMKATHOMN
MIPOMBIILICHHOCTH.

Ilpakmuueckasa paboma Ne 4. Permienue 3xcriepuMeHTalbHBIX 3374 1o teme «lloarpynmna
KHCIIOPOJa.

Ilpakmuueckaa padomakNe5. PenieHne 3KCIIEpUMEHTAIBHBIX 3a1a4 110 Teme «l loarpymnms
a30Ta U yriiepoaa.

Ilpakmuueckan pabomaNe6. Ilonyuenue, coOupaHue U pacrio3HaBaHUE Ta30B.

Tema 4. O0001IeHNe 3HAHUI 110 XMMUH 32 KyPC OCHOBHOI IIK0JIbI (8 4acoB)



@U3NYECKH CMBICT TOPAJKOBOIO HOMEpPA 3JIEMEHTAa B MEPHOJUYECKON CHCTEME
XxuMHueckux aieMeHToB Jl. 1. MeneneeBa, HOMEPOB Meproa U Ipynibl. 3aKOHOMEPHOCTH
U3MEHEHUSl CBOWCTB D3JIEMEHTOB M MX COCAUMHEHMH B IEpUOJax U TpyINax B CBETE
MIPEICTABICHUI O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAYEHUE NEPUOINIECKOr0 3aKOHA.

THUnbl XUMHUYECKUX CBSI3€M M THUIBI KPUCTAIMYECKUX PEIIETOK. B3anMOCBsI3b CTpOEHUS U
CBOMCTB BEILIECTB.

Knaccupukanuss XMMHYECKHUX peakUui MO pa3InyHbIM IMpU3HAKaM (YHCIO U COCTaB
pearupyomux ©  00pa3yIoIIUXCsl  BEIIECTB; TEIIOBOW 3(PQeKT; HCHOIb30BaHUE
KaTajln3aTopa; HalpaBJICHUE; N3MEHEHUE CTENEHEN OKUCIIEHUSI aTOMOB).

[IpocTble M CIOXKHBIE BellecTBa. MeTauibl M1 HEMETAJUIbl. ['€eHeTHYecKkne psiibl MeTallia,
HEMeTa/lla U mepexogHoro meramia. Okcuabl (OCHOBHBIEC, aM(OTEpPHBIE U KHUCJIOTHBIE),
TUAPOKCUIBI  (OCHOBAaHMS, aM(OTEepHblE THAPOKCHIBI W KHUCIOTBI) M COJIM: COCTaB,
KJaccupukanus M oOLIMe XMMHUYECKHE CBOWCTBA B CBETE€ TEOPUHU DIIEKTPOJIUTHUECKOMN

AUucCconualn U HpGI[CTaBJ'IeHI/Iﬁ O IMponcccax OKHCICHUA-BOCCTAHOBJICHHU .

TemaTnueckoe MJIIAHMPOBaAHME

Ne Tema ypoka KouunvectBo | Ucnosib3oBanue
n/n 4acoB o0opynoBaHus
nenrpa «Touka
pocTa»
O01Iasi XapaKTepUCTHKA XUMHUYECKHX 3JIEMEHTOB H XMMHYEeCKHX peakuuii (9 yacon)
1 XapakTepucTuKa XMMUYECKOT0 3JIEMEHTA IO €T0 1
noyoxenuto [ICXD JI.M.Menneneena.
2 XapakTepucTuKa XUMUYECKOTO JIEMEHTA TI0 €T0 1
nojoxxenuto [ICXD JI.1. Menneneena.
AMdoTepHbIE OKCHUIIBI ¥ TUAPOKCHIBI. 1
4 [Teprnoanyeckuii 3aK0OH U IEPUOANYECKAS CUCTEMA 1
XUMHU4YECKUX d1eMeHToB JI. 1. Menpaeneena.
5 | Xumuueckast opraHU3aIus PUPO/IbL. 1
6 | Xumuueckue peakimn. CKOpOCTh XUMHUYECKOM 1
pEeaKIMH.
7| Karanu3aTop u KaTajus. 1
8 | O6oOImIEn e 1 cCTEMATH3AIKS 3HAHU 10 TEME 1
"O6m1ast XxapaKTEePUCTUKA XUMUIECKUX JIEMEHTOB
Y XUMUYECKUX pEaKInil"
9 | KonrponbHas pabota Ne 1 1

Metanasl (21 gac)

10 | VicTopusi BOSHUKHOBEHHSI METAJLIOB | 1




11

[Tono)xeHre METaJIJIOB B IEPUOANYECKON CUCTEME
J1. 1. Menaeneesa u CTpOEHUE UX ATOMOB

12

dusnyeckre CBOMCTBAa METAJLJIOB

13

CrnaBsl M MX KIacCU(pUKALUS

14

XUMHYECKUE CBOMCTBA METAJLIIOB

15

[Ipaktrnueckas padora Nel. OcymecTBieHue
[ETIOYKH XUMUYECKUX MpeBpaleHHi

| = R e

JlaTunk
3JIEKTPONPOBOAN
MOCTH

RELEON AIR

16

HOJ'Iy‘-ICHI/Ie MCTAJIJIOB

17

Kopposus meTtamios

18

Ypok-ynpaxHeHue

19

[[lenounkie meTasbl. Y1.

20

[[lenounkie MeTaIbl. Y2.

21

bepunnmii, Marauii 1 MEIT0YHO3EMETbHBIE
MeTaJIbl. Y 1.

R R P R R e

22

beprwiuiii, Maraui u mea04YH03EMENTbHbBIC
METaJUIbL. Y2.

23

Amomununii. V1.

24

Amomunauii. V2.

25

Kemnezo. V1.

26

Kemnezo. V2.

27

[Ipaktuueckas padora Ne2 "[lonyuenue u
CBOWCTBA COEIMHEHN METAIIOB

| R R R e

JlaTunk
BJIEKTPOIPOBOAN
MOCTH

RELEON AIR

28

[Ipaktuueckas padora Ne3 "DkciepuMeHTabHbBIE
3a/1a4y 10 PACIIO3HABAHUIO U TIOJIYYEHUIO
COE€OIUHEHUN MeTalJIOB".

JlaTumk
AIEKTPOIIPOBOIU
MOCTH

RELEON AIR

29

O0001IEeHNE U cUCTEMAaTH3AllUA 3HAHUI 10 TEME
"MeTtajuibl'".

30

Kontponbnas padora Ne 2 mo teme «MeTamibiy.

Hemetaminl (30 wacoB)

31

Hemerabl: aTOMBI U IPOCTHIEC BEIIECTBA.
Kucnopon, 0301, BO311yX.

32

Bomopon.

33

Bona.

34

Bona B xn3HU yenoBeka.

35

l'amoreus!. V1.

36

I'anoreus!. V2.

37

CoenuHeHne TAJIOTE€HOB.

38

ITonydeHnue rasoreHoB. bHOIOrHYECKOE 3HaUYCHHE
Y IPUMEHEHHE raJIOT€HOB M X COCIMHEHHUN.

I




39

Ypok-ynpaxHeHue.

40

Kucnopon. V1.

41

Kucnopoa. V2.

42

[Ipaktrueckas padora Ned4 "DkciepuMeHTAIbHbBIE

nn

3amauu 1o Teme "[loarpynmnsl kucimopoaa"".

| P R e

JlaTunk
3JIEKTPONPOBOAN
MOCTH

RELEON AIR

43

Cepa. V1.

44

Cepa. Y2.

45

CoenuHeHus cepsl.

46

Azort. V1.

47

A3zot. V2.

48

AMMHaKx.

49

CoJin aMMOHMUS.

50

KI/ICJ'IOpOI[HBIC COCIUHCHUA a30Ta.

51

[Ipaktuueckas padora No5 "DxcrepumMeHTaNbHbIE
3amauym no teMe "lloarpynnel a3ora u yriaepoaa

nn

R R I

JlaTunk
3JIEKTPONPOBOAN

MOCTH
RELEON AIR

52

dochop 1 ero coeTMHEHUS.

53

O00011eHNEe ¥ cCUCTEMAaTH3aLUs 3HAHUU 110 TEME
"A3oTt, pocdop 1 ux coeguHeHuUs" .

54

Yraepon. V1.

55

Yraepon. V2.

56

Kucnopoanasie coemuHeHus yriaepoa.

57

[Ipaktuueckas padora Ne6 "[lonyuenue,
coOupaHue U pacro3HaBaHe ra3oB".

| R R e

JlaTunk
3JIEKTPONPOBOAN
MOCTH

RELEON AIR

58

Kpemuuit u ero coenuHeHusl.

59

[ToaroroBka Kk KOHTPOJILHOMH pabdoTe.

60

Kontponbhas pabora mo teme «Hemeramibny.

O0001IeHHEe 3HAHMIT T0 XMMHH 32 KYPC OCHOBHOI#1 IIK0JIbI (8 4acoB)

61

[Tepnoanueckas cucrema /. 1. Menneneesa u
CTPOEHHUE aTOMa.

1

62

DIJIEKTPOOTPHULIATENHLHOCTh. CTEeNEHb OKUCIICHUS.
CtpoeHue BeecTna.

63

Knaccudukanus xumudeckux peakiuii. CKOpocTb
XMMHUYECKOU peakiuu

64

Jlucconmanus 3MeKTPOJIUTOB B BOAHBIX PACTBOPAX.
HNonnble ypaBHEHUS pEeaKLIUil.

65

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC peaKuuu.

66

Heopranuueckue BemecTBa, X HOMEHKJIATypa U
KJ1accupuKanus.




67

XapaKTepHbIE XUMUYECKHUE CBOMCTBA
HEOPraHMYE€CKUX BELIECTB.

68

Hroroseii ypok
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