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PaGouasi yueOHas NporpaMma
o XuMHUH

niasa 9 kaacca
2 yaca 6 Heoenio (6cezo 68 uaca)

c.I'Bapaeiiubl




INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma mo xumuu st 9 kiacca cocraBiieHa Ha OCHOBe DenepabHOTO

ToCyaAapCTBCHHOTO 06D330B21TCJII)HOI‘O cTaHaapTa OCHOBHOI'O 06HICI‘O O6p330BaHI/I$I,

OcHOBHOI1 00pa3zoBaTebHOM MPOTpaMMbl OCHOBHOTO ob6miero obOpazoBanusi 'bOY OOII
c.I'Bapuetiubl Ha 2022-2023 yueOubiii roa, [IpumepHoit yuyeOHON MporpaMMbl OCHOBHOTO
oOmero oOpa3oBanuss no xumuu: «lIporpamma kypca xumuum maia 8 — 11 kiaccos
oOpazoBarenbHbIX yupexaeHui» / Aptop: O.C. ['abpuensH.

B oOpazoBarenbHOM mpoliecce MCMOIb3YeTCs YUEOHHMK, BXOASIIUNA B (enepanbHbIN
NepeueHb YYCOHMKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM OOpa3oBaHMs UM HAyKH
Poccuiickoli (penepanuu K UCIOIb30BAHUIO:

«Xumus - YueOnuk miist 9 kinaccay / 'abpuensia O.C. — M.: «JIpoday, 2022 r.

PaGouas mporpamma paccuntana Ha 68 4acoB B To (2 4aca B HEJIEINIO).

IInanupyembie pe3yJIbTaThbl 0CBOCHHUS Y4eOHOI 0O

npeaMera 00y4arImuicss Hay4YuTCs:

|| XxapakTepu30BaTh OCHOBHBIE METO/IBI TO3HAHUS: HAOMIOZICHHE, U3MepEHNEe, SKCTIEPUMEHT;
|| ommchBaTH CBOWCTBA TBEPABIX, MKHMIKHX, Tra3000pa3sHbIX BELIECTB, BBIACIAS HX
CYILIECTBEHHBIE NTPU3HAKH;

|| pacKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHH «aToM», «MONEeKyla», «<XUMUYECKHUH
AIIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIIO0KHOE BEUIECTBOY, «BAJICHTHOCTD), «XUMUYECKAs
peaKuus», UCIOIb3Ys 3HAKOBYIO CUCTEMY XMMMUH;

L] pacKphIBaTh CMBICI 3aKOHOB COXPaHEHHUS MACChl BEUIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPHH;

|| pa3nudaTh XUMUYecKUe U (pU3HUecKue sIBICHNS;

|| Ha3bIBaTh XUMHUYECKUE 3TIEMEHTHI;

L| onpenensaTs cocTaB BEMIECTB MO UX (PopMynaMm;

L onpeaensiTh BAJICHTHOCTh aTOMAa JJIEMEHTA B COCIMHEHMUSIX;

L onpenensaTs TUI XUMUYECKAX PEaKIuii;

|| Ha3bIBaTh MPHU3HAKY U YCIIOBUS MPOTEKAHUS XUMAYECKHAX PeaKInii;

|| BBISBNATH MPU3HAKW, CBUACTENLCTBYIOIIUME O MPOTEKaHUM XMUMHUYECKOM peakluu IpH
BBITIOJTHEHUHA XMMHYECKOTO ONBITA;

|| cocTaBnATh POpMYIIbl OMHAPHBIX COSAMHEHUM;



|| coCcTaBIATH YpaBHEHHS XUMUYECKUX PEaKIAL;
L cobmonate npaBuna Oe3onacHoU padOTHL P MPOBEACHUH OIBITOB;
|| monb30BaTheA JabopaTOPHBIM 000pYyAOBAHUEM U MOCYOIH;
L BEIYUCIISATE OTHOCUTENIBHYIO MONCKYIAPHYIO U MOTSAPHYIO MaccChl BENIECTB;
|| BBIYMCIATH MAaCCOBYIO IO XUMHUYECKOT O 3JIeMeHTa 10 (popMyJie COSTUHEHUS;
|| BBIYKCTATH KOJMUYECTBO, 0OBEM WM Maccy BelllecTBa IO KOIUYECTBY, 00beMy, Macce
pEareHTOB WJIM MIPOAYKTOB PEAKLINH;
|| xapakTepu3oBaTh (U3UUEecKre U XUMHUUYCCKHE CBOMCTBA TPOCTHIX BEIECTB: KUCIOpOa U
BOJIOPOJIA;
|| mony4aTh, COOUpaTh KACIOPOI U BOAOPOT;
|| pacnmo3HaBaTh OMBITHBEIM MTYTEM ra3000pa3Hble BellecTBa: KUCTIOPO/, BOJOPO/I;
L] pacKpbIBaTh CMBICT 3aKOHA ABOTapoO;
| pacKpBIBaTh CMBICI TIOHATHH «TETIOBOH 3(DQeKT peakiuny, «MOTSPHBIA 00beM»;
|| xapakTepu30BaTh (PU3NYECKUE U XUMUYECKUE CBOMCTBA BObL;
|| pacKpbIBaTh CMBICT IOHATHUS «PACTBOPY;
|/ BBIMUCTATh MAaCCOBYIO JTIOTIO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;
|| IpUTOTOBNATE PACTBOPHI C OMpeAeTIeHHON MacCOBOW JT0Nel pacTBOPEHHOr O BeIlleCTRa;
|| HA3BIBATh COCTUHEHMS U3YIEHHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB;
|/ xapakTepuzoBaTh (U3MYECKHE W XUMHUYECKHe CBOHCTBA OCHOBHBIX KJIAcCOB
HEOPraHMYE€CKHUX BEIIECTB: OKCUJOB, KUCIIOT, OCHOBAHUM, COJIEH;
|| onmpeaensTh MPUHAAIEKHOCTE BEIIeCTB K ONPEACIeHHOMY KIAacCy COeTMHEHNN;
L] cocTaBnaTh GOpPMYIIbl HEOPTraHUYECKUX COSTMHEHUN N3YYEHHBIX KJIACCOB;
|/ HOpoBOAUTH OMBITHI, MOATBEPKAAONIAE XUMUYECKHE CBOWCTBA W3YYEHHBIX KIIACCOB
HEOPraHUYECKUX BEIIECTB;
| ] pacmo3HaBaTh OMBITHBIM IIyTEM PacTBOPBI KUCIOT U MIENoYeH MO U3MEHEHUIO OKpackKH
WHJIUKATOPA;
| ] XxapaKkTepru30BaTh B3aMOCBS3b MEXK/y KJIACCAMU HEOPTaHUUECKUX COCTUHEHUN;
LI packpeiBaTh cMmbIc [lepuonuydeckoro 3akona JI.M. Menneneesa;
| OOBACHSTH (QUINUECKUM CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XHUMHYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIILI U IlIeproaa B nepuoandeckon cucreme .M. Menaeneesa;
| oOBICHSTH 3aKOHOMEPHOCTH W3MEHEHHUSI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B

npeaciax MaJlblX IEPHUOJ0B U I'NIABHBIX ITOATPYIIIL;



|| XapakTepu3oBaTh XMMHYECKHE 3IE€MEHTHI (0T BOJOpOAA M0 KalmblMs) HAa OCHOBE WX
noJio’keHus1 B nepuoaudeckoit cucreme J[.M. MenneneeBa u 0COOEHHOCTEM CTPOCHHUS UX
aTOMOB;
L] cOCTaBIATH CXEMBI CTPOEHHS aTOMOB IepBBIX 20 3JIEMEHTOB MEPUOJUYECKON CHCTEMBI
J.1. Mennaeneena;
|| pacKpbIBaTh CMBICI MOHATHHI: «XUMHAYECKAs CBA3bY, «3MEKTPOOTPULATEIHHOCTh;
|| xapaKTepu30BaTh 3aBUCUMOCTh (PHU3NYECKUX CBOWCTB BEIIECTB OT THUIIA KPUCTAIIIMUYECKON
peLIeTKY;
|| ompenensTh BUJ XUMUIECKOH CBSI3M B HEOPTAaHUYECKUX COSTUHEHUSX;
|| m300paxaTh cXeMbl CTPOCHUS MOJEKYJ BEIeCTB, 0Opa30BAaHHBIX pa3HbIMUA BHIAMU
XUMHUYECKHUX CBS3EH;
L/ packpplBaTh CMBICI [OHATUHA «UOH», «KATUOH», «AHUOH», «BJIEKTPOIUTHI»,
CHEIEKTPOJIUTBI»,  «IJEKTPOJIUTUYECKAsT JAUCCOLMALUS», «OKUCIUTEIb»,  «CTEIEHb
OKHUCIICHHS» «BOCCTAHOBUTEIDY, KOKUCIICHUEY, «BOCCTAHOBIICHUEY;

|| onpenensATs CTENEHb OKUCIEHUS aToMa DJIEMEHTa B COSTUHEHHH;

|| pacKpBIBaTh CMBICI TEOPUU 3NEKTPOTUTHIESCKON TUCCOIUALAN;
L/ cocTaBisATh YpaBHEHUS 3JIEKTPOIUTHIECKON JUCCOIMALIMK KUCIOT, Nieno4el, conei;
L] 0OBSCHSTH CYITHOCTh TIpoIiecca 3MEKTPOIUTHUSCKOM AUCCOIUAIINE U peaKIui HOHHOTO
oOMeHa; | COCTaBNATE MONHBIE U COKpallleHHbIe HOHHBIE YpaBHEeHHs peakliud oOMeHa;
|| onpenensaTh BO3MOXHOCTh MPOTEKAHUSI PEAKIINI HOHHOTO OOMEHa;
|| IpOBOAUTE peakliy, MOATBEPIKAAOINE KaueCTBEHHBIN COCTAB PA3IUYHbIX BEIEeCTB;

L/ onpenensaTs OKUCIUTENb U BOCCTAHOBUTED;

L] cOCTaBISITh YPaBHEHHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLINN;
|| Ha3BIBATE (PAKTOPHL, BIUSIONIHE HA CKOPOCTh XUMUUECKON PEaKIH;

|| xmaccupUIUpoBaTh XUMUYECKHE PeaKllUy IO Pa3IHYHBIM MPU3HAKAM;

L xapakTepHu3oBaTh B3aUMOCBSI3b MEX/Ty COCTABOM, CTPOEHHEM M CBOMCTBAMU HEMETAILIOB;
|| TpOBOAWUTH OMBITHL MO IOMYYEHHUIO, COOUPAHUIO U HM3YyUYECHUIO XMMHUUYCCKUX CBOUCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOr0 ra3a, aMMHaKa;
|| pacmio3HaBaTh OMBITHBIM ITyTEM Ia3000pa3HOI0O BEIIECTBA: YIJIEKUCIbBIM I'a3 U aMMUAK;

L XAPpaKTCPU30BaAThb B3aUMOCBA3bL MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH MCETAJlIIOB;



|| Ha3pBaThL OpPraHWYECKUE BENIeCTBAa MO WX (opMyne: MeTaH, 3TaH, 3TWICH, METaHOI,
ATAHOJ, TJIUIEPUH, YKCYCHAs KHUCJIOTa, aMUHOYKCYCHasi KHUCJIOTa, CT€apUHOBAsl KHUCIIOTA,
OJICMHOBAsl KUCJIOTA, TJIFOKO034;

|| olleHMBaTh BIUSHWE XUMHUUECKOTO 3arpsi3HEHUS OKpYXKalollled cpelbl Ha OpTraHU3M
YeJI0BEKa;

L/ rpaMOTHO o0Opamarhbes ¢ BEIIecTBAMU B TTOBCETHEBHOM KU3HU

L/ ompenensTh BO3MOXHOCTh IIPOTEKAHWS pEaklIHUi HEKOTOPBIX MpeacTaBUTeNeH
OpPraHUYECKUX BEIIECTB C KHUCIOPOJOM, BOAOPOAOM, METa/lIaMH, OCHOBAHUSIMH,
rajoreHamu.

OO0yyaromuiicsl MOJy4uT BO3MOKHOCTh HAYYUTHCS

] BBIIBHTaTh W TIPOBEPITH OKCIEPUMEHTATHLHO THIIOTE3bl O XUMHUUYECKUX CBOHCTBaX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, MX CLIOCOOHOCTHU BCTYIATh B XUMUYECKHUE
PEAKILINH, O XapaKTePe U MPOYKTAX PA3IMUYHBIX XUMUUYECKUX PEAKIIUA;

] XapakTepH30BaTh BelllecTBA IO COCTaBy, CTPOCHUIO M CBOWCTBaM, YCTaHABIMBATH
MIPUYUHHO-CJIEJICTBEHHBIC CBSI3U MEXKY IAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA,;

] cOCTaBNSATHL MOJEKYJSIPHBIC W TOJIHbIe MOHHBIC YpPaBHEHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHMUSIM;

] HOpOTHO3WPOBATHL  CIOCOOHOCTHL  BellleCTBA  NPOSBIATH  OKUCIUTENBHBIE WU
BOCCTAHOBUTEIbHBIC CBOMCTBA C YUETOM CTETECHENW OKUCIICHUS DJIEMEHTOB, BXOJAIIUX B €ro
COCTaB;

L] COCTaBNATh YpaBHEHHS peaKIldi, COOTBETCTBYIOIINX MOCIEAOBATEILHOCTY NpeBpaIeHui
HEOPraHUYECKHUX BEIIESCTB PA3JIMUHBIX KJIACCOB;

] BBIIBUTATh U TIPOBEPATH SKCIEPUMEHTANBHO THUIMOTE3hl O Pe3yibTaTaX BO3AEHCTBUS
pa3IMYHBIX (PaKTOPOB Ha M3MEHEHUE CKOPOCTH XMMHUYECKOU PEaKInu;

|| Wcmonb30BaTh MPUOOpETeHHbIe 3HAHWS IS 3KOJOTUYSCKM TPaMOTHOTO TOBENEHHS B
OKpYXarUIEn Cpele;

|| ¥CTONB30BaTh MPHOOpeTeHHble KIIOUeBble KOMIIETEHIIUH MPH BBIMOIHEHUH TIPOSKTOB M
y4eOHO-UCCIIEIOBATEIbCKUX 3aJlad MO0 HW3YYEHUIO CBOWMCTB, CIOCOOOB TIOJIYYCHHS W
pacrio3HaBaHHWs BellecTB; | OOBEKTUBHO OIGHUBATh UHGPOPMAIAIO O BellecTBaX U
XUMHYECKHUX Mpolieccax;

|| KpUTHYECKH OTHOCUTBLCS K IICEBJOHAYUHOU MH(pOpMaUK, HeTOoOpPOCOBECTHON peKIamMe B

CpelcTBax MaccoBOi MHGOpMALINH;



L/ ocosnmaBaThb 3HAa4€HUE TEOPETHYECKUX 3HAHUUM @0 XHUMHMM I I[PAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA;
| co3naBaTh MOJIENH W CXEMBI JUIS pellleHHus] yIeOHbIX U MO3HABATENbHBIX 33/1a4; MOHUMATh
HEOOXOUMOCTh  COOJIIOICHUSI  MPEANUCAHUN, TpeajaraéMblx B  HHCTPYKIUSAX IO
UCIIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM XUMUH U JIp.

Coaep:xanue yueOHOro npeamera
Tema 1.001mas xapakTepuCTHKAa XUMHUYECKUX 3JIEMEHTOB U XUMUYECKUX peaKkuui
(9 yacoB)

XapakTepuCTUKa AJIEMEHTA IO €r0 MOJIOKEHHUIO B MEPHUOJIUYECKON CUCTEME XHUMHUYECKHUX
anemeHToB J[. M. MenneneeBa. CBOMCTBA OKCHJIOB, KUCJIOT, OCHOBAHUM U COJICH B CBETE
TEOPUU DJIEKTPOJIUTUYECKOW JUCCOLMAIMUA W TIPOLIECCOB OKUCIICHMS-BOCCTAHOBIICHUS.
I'eneTnueckue psabpl METAIUIA U HEMETAILIA.

[TonsiTe O MEPEeXOIHBIX ANMEeMEHTaX. AM(OTEpPHOCTh. ['eHeTHUecKuil psia MepexoqHOro
DJIEMEHTA.

[lepponnueckuil 3aKOH M IIEPUOJMYECKAs] CUCTEMA XUMHUUYECKHX dieMeHToB J[. W.
MeneneeBa B CBETE YYEHHUs O CTpoeHUHU aroMa. VX 3HaueHue.

OO0o0uieHne CBEICHU O XUMHUYECKUX peakuusx. [IoHsTHE O CKOpOCTHM XUMHUYECKOH
peakuuu. DakTopbl, BIMSIOIIAE HA CKOPOCTh XMMHUYECKMX peakuui. Karanuzatopel u
karanu3. UHruOuTopbl. AHTHOKCHIAHTHI.

JdemoncTpanmun. 3aBHUCUMOCTh CKOPOCTHM XUMHUYECKOM peakuuu OT MPHUPOIBI
pearupyronmx BeUIECTB. 3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEaKUUMU OT KOHLUEHTPALHUH
pearupyromux BeEIIECTB. 3aBHCHUMOCTb CKOPOCTM XHWMHYECKOW pEaKIUu OT IUIOAAU
CONPUKOCHOBEHHUSI pearupyromux MHruonposanue.

JlaGopaTopHble onbIThI. 1. [lonyueHune ruapokcuia HUHKA U UCCIIEI0BAaHUE €T0 CBOMCTB.

2. MonenupoBanue noctpoenus [lepuoanueckoii cucteMbl Xumudeckux daemenToB /1. .

Menne- neea. 3. 3amenieHue jkeie3oM Meau B pacTBope cynbdata menu (II). 4.
3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeaKkiuu OT MHPUPOJbl PEarupyroliux BeEIIECTB Ha
MpUMEpEe B3aUMOJCHCTBUSI KHUCJIOT C MeTaulaMu. 5. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOU
pPEAKIHMHU OT KOHUEHTPALMU PEATHPYIOIIMX BEIIECTB HA NMPUMEPE B3AUMOJCUCTBUS LIUHKA C
COJISTHOM KHCIIOTOM pa3IMYHOW KOHIIEHTpaluu. 6. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peakuuy OT IUIOIIAJNA CONPHUKOCHOBEHMs pearupyroumx BemecTs. /. MonemnpoBanue

KUIBLIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XMMUYECKOM pEaKMU OT TEMIIEPATYpPhI



pearupyronmx BELIECTB Ha mnpumepe B3aumoneiictBus okcuga menu (II) ¢ pactBopom
CEpPHOM KHCIJIOThI PA3IMYHON TemmepaTypbl. 9. PasnoxkeHue nepokcuaa BOAOpPOAA C MO-
motbio okcuaa mapranna (IV) m karamazel. 10. OOGHapyxkeHue KaTana3bl B HEKOTOPBIX
numeBblx mnpoaykrax. 11. HMHruOupoBaHue B3aMMOIEWUCTBHS KHUCIOT € MeETaUIaMH
YPOTPOIIUHOM.

Tema 2. Metasuibl (21 vac)

[lonoxkeHne METAIUIOB B IEPUOJUYECKOM CHUCTEME XUMHUYecKuxX osnemeHtoB J[. .
MenpneneeBa. MeTtaminueckass KpUCTAUIMYECKasl PEIMIETKA M METAUIMYECKAs] XUMHYECKas
cBsa3b. OOmme ¢usnueckue cpoiictBa MeTauioB. CiaBbl, MX CBONCTBA M 3HAYCHHE.
XHWMUYECKHE CBOWCTBA METAUIOB KaK BOCCTAHOBHUTENEH. OIJIEKTPOXUMHYECKUU Ppsif
HANpPSDKEHUM METAJUIOB M €r0 MCIIOJIb30BaHUE ISl XapaKTEPUCTUKU XUMUUYECKHUX CBOMCTB
KOHKpETHbIX  MeTauioB. CrocoObl  MOJy4YeHUs  METAJIOB:  MHUPO-, THAPO- U
anekTpoMeTasutyprusi. Kopposus MetamioB u criocoObl 60psObI ¢ HEM.

Obmass xapaKTEpPUCTUKAMETOUYHBXMETaJddoB . Merauibl B IpUpoOJe.
O6uue cnocoObl ux mnonydenus. Ctpoenue aroMoB. lllemounbie MeTamiabl — MPOCTHIC
BEIIIECTBA, UX (PU3UUYECKUE M XMMHYECKHE CBOWCTBA. BakHellne COCUHEHMS IIETOYHBIX
METaJUIOB — OKCH/IbI, TUIPOKCHUIBI M COJIU (XJIOPHUIbI, KapOOHATHI, CYIb(haThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHUE B HApOJHOM X03siicTBe. KanuitHbie ynoOpeHus.

Obmass xapakTepUCTUKADIEMEHTOBTITJIaBHOWNO AT pYy bl Il rpynmsl.
Ctpoenne atomoB. lllemouno3emenbHbIE METAIIITBI — MPOCTHIE BEIIECTBA, MX (HU3HUECKUE U
XMMHUYECKUE CBOWMCTBA. BakHeHIIne COEAUHEHUS IIEJIOYHO3EMENbHBIX METAIOB —
OKCHJIbI, TUAPOKCUJIBI M COJHU (XJIOPUIBI, KapOOHAThI, HUTPATHI, CylbdaTsl U (ocdarer), ux
CBOIWCTBA U TPUMEHEHUE B HAPOJHOM XO3SIUCTBE.

AnoMmu H U . CrpoeHne atoma, PU3NYECKHE U XUMHUYECKHE CBONCTBA MPOCTOTO
BemiecTBa. COeIMHEHUS aTIOMUHUS — OKCHUJ] U TUAPOKCHU, UX aM(POTEPHBINA XapakTep.
Baxueimmue conu amomunus. [IpumeHeHne amoMUHUS U €70 COCTUHEHUN.

XK e ne3o.CrpoeHue aToma, pu3nueckue U XUMUYECKHE CBOMCTBA MPOCTOTO BEILECTBA.
I'enetnueckue psaael Fe2+ u Fe3+. KauectBennsie peakuun Ha Fe2+ u Fe3+. Baxnelmue conu
Kelesza. 3HaUCHHE Kelle3a, ero COSJMHEHUH U CIIaBOB B MPUPOJIE U HAPOIHOM XO3SHCTBE.

Jemoncrpamun. OOpasibl MICJOYHBIX U IIEIOYHO3EMENbHBIX MeTauioB. OOpasiisl

CIU1aBOB. B3auMmopencTBre HaTpus, JINTHUS U KaJdbLKs C BOJOW. B3auMoaercTBre HaTpus U



MarHusi C KHCJIOpoJaoM. BsaummopneiictBue wMertauioB ¢ Hemertauiamu. [lomydenue
ruapokcuoB xemnesa (II) u (11D).

JlabopaTtopHblie onbIThI. 2. O3HaKOMIICHHE ¢ 00pa3iaMu MeTaiioB. 3. B3anmoselicTBue
METaNIOB C PacTBOpPAMH KHUCIOT U cojeil. 4. O3HakoMieHHe C¢ oOpasliaMHu MPUPOJIHBIX
COCIMHEHUM: a) HaTpHs; O) KaJblMs; B) aIIOMUHMS; T) kene3a. 5. [lonmydyenue ruapokcuaa
ATIOMUHUSL M €r0 B3aUMOJICHCTBUE C PacTBOpaMM KHUCJIOT W mienoudeil. 6. KauecTBeHHbIE
peakunu Ha noHbl Fe2+ u Fe3+.

Ilpaxmuueckasa paooma Nel. OcylieCTBICHUE UEMOYKA XUMHUECKUX TIPEBPALICHUIN
METAJLJIOB.

Ilpakmuueckaa padoma Ne2. [TonydyeHue U CBONCTBA COCTMHEHUI METAJIJIOB.
Ilpakmuueckasa padoma Ne3. PenieHue >KCIEpUMEHTAIBHBIX 337124 HA PACIIO3HABAHUE U
MOJTYyYEHHE BEUIECTB.

Tema 3. Hemeranuasl (30 yacoB)

OO6mas xapakTepuCTHKa HEMETAJJIOB: IIOJIOKCHHE B mepuoauueckoit cucreme . .
MenneneeBa, OCOOCHHOCTHM CTPOEHHUSI aTOMOB, JJIEKTPOOTPUILIATENLHOCTh Kak Mepa
CHEMETAJIUIMYHOCTH», PAN  BJIEKTPOOTPULIATENBHOCTH.  KpucTamamyeckoe  CTpOEHUe
HEMETAJNIOB — TMPOCTHIX BemecTB. AsuioTpornusi. Du3nUecKkrMe CBOWCTBA HEMETAJJIOB.
OTHOCUTENBHOCTh MOHSITUN «METaLD), «HEMETAILI.

B o xopo . IlonoxeHnue B IEpUOANUECKON CUCTEME XUMHUYECKHX djieMeHTOB 1. U.
MenpneneeBa. CTpoeHue atomMa W MOJEKYJIbl. DPU3MYECKHME U XUMUYECKUE CBOMCTBA
BOJIOPO/Ia, €ro MOJyUYCHUE U IPUMEHEHHUE.

ObmassxapakTepucTukaramigoreHoB.Crpoerue atoMoB. [IpocThie BerecTna,
UX (QuU3MYECKUe W XUMHUYECKHe CBoicTBa. (OCHOBHBIE COEJUHEHHUS TaJIOT€HOB
(ramoreHoBOOPO/IbI U TAJOTEHU/IBI), UX CBOMCTBA. KauecTBeHHas peakivs Ha XJIOPUJ-UOH.
Kparkue cBeaenuss o xiyope, Opome, ¢tope u wuoxae. IIpumeHeHHe TrajJoreHOB M HX
COCMHEHUN B HAPOJAHOM XO3SMCTBE.

Cepa. CrpoeHue aroma, aljIOTpONMs, CBOMCTBA M INPUMEHEHHE POMOMUYECKOW CEepBhl.
Oxkcunst cepol (IV) u (VI), ux nonydyenue, cBoiictBa U npumenenne. CepoBoAoOpoaHas U
cepHucTtas KucioTel. CepHasi KUCJIOTa U €€ COJIM, UX IPUMEHEHHE B HApOJHOM XO3SIICTBE.
KadectBenHnas peakiust Ha Cyab(}aT-uoH.

A30T. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MIPOCTOTO BEUIECTBA. AMMUAK, CTPOCHHE,

CBOﬁCTBa, IMOJIYUYCHHUEC U IPUMCHCHHUC. Comm AMMOHHUHA, UX CBOMCTBA U IMPUMCHCHHUC. OKCI/II[BI



azora (II) u (IV). A3oTHas KucnoTa, €e CBOICTBA M NMpUMEHEeHUEe. HUTpaTbl U HUTPUTHI,
npo0iemMa uX CoiepKaHus B CEIbCKOXO03IMCTBEHHON MPOIYKIHUU. A30THBIE YI0OpEHUS.

®octop. Crpoenue aTtoma, auIOTPONHs, CBOWCTBa Oenoro u kpacHoro ocdopa, ux
npumeHenne. OcHoBHBIE coeauHeHUs: okcupa docdopa (V), oprodochopHas kucimoTa u
dbocdatel. DochopHbIe y10OpEHUS.

Yruaepo . Crpoeane atoma, alIOTPOINsS, CBOMCTBA aJUIOTPOITHBIX MOAU(MUKAIIHH,
npumeHenue. Oxkcunpl yriepoaa (II) u (IV), ux cpoiictBa u npumenenue. KauectBeHHas
peaxius Ha yriaeKucibii ra3. KapOoHaTsl: KalblUT, COJa, MOTAIll, UX 3HaYCHHE B IPUPOJIE U
KU3HU yernoBeka. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

Kpemnuii. CtpoeHue atoma, KpUCTAJUIMYECKU KPEMHUM, €r0 CBOMCTBA U NPUMEHECHHUE.
Oxcun xpemnus (IV), ero npupoaHsie pasHOBUAHOCTH. CUIIMKAThl. 3HAYEHHE COEIMHEHUN
KPEMHUS B )KMBOM U HEXUBOU pupoe. [IoHITHE O CHIIMKATHON MPOMBIILIEHHOCTH .

JemoncTpanuu. OOpa3sibl TajJoreHoB — MPOCTHIX BELIECTB. B3aumoielicTBUE TajJoreHoB

C HaTpHeM,aIFOMUHUEM. BbITeCHEHHE XJI0poM OpomMa WM MOJla M3 PAacTBOPOB HMX COJEH.
B3auMozeiicTBue cepsl ¢ MeETaulaMHM, BOJOPOAOM M KHUCIOpoaoM. Bsaumoneinctue
KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO.
[lormomenre yriaeM pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccTaHOBIEHHME Menu M3 e€e
okcuga yriaem. OOpa3ibl TPUPOIAHBIX COSAMHEHWN Xxjopa, cepbl, (ocdopa, yriepona,
kpeMHHs. OOpa3lbl BaKHEMIIMX I8 HApOAHOTO XO3fAWCTBA CyJb(aToOB, HUTPATOB,
kapOoHatoB, pocharoB. OOpa3iibl CTeKIa, KEPAMHUKH, IIEMEHTA.

JlabopatopHble onbIThl. /. KayecTBeHHas peakuus Ha xjopua-uoH. 8. KadecTBeHHas
peakius Ha cyibdaTr-uoH. 9. Pacno3naBanue coneit ammonus. 10. [lonydyenue yriaekuciaoro
raza u ero pacrno3HaBanue. 11. KadecTBewHas peakius Ha KapOoHar-woH. 12.
O3HakoMJIEHHE C TPUPOJIHBIMU CHIIMKaTaMu. 13. O3HaKOMIIEHHE C TPOAYKIMENH CHIIMKATHON
MPOMBIIUIEHHOCTH.

Ilpaxkmuueckas padoma Ne 4. PellieHne SKCIIEPUMEHTANIBHBIX 3a7a4 110 Teme «lloarpynna
KHCIIOPOJa.

Ilpakmuueckasa padbomaiNe5. Penienue sKCIEpUMEHTANIBHBIX 33j1a4 110 TeMe «[loarpynibl
a30Ta U yIriepoaa.

Ilpakmuueckan pabomaNe6. [lonydenue, coOupaHue u paclio3HaBaHUE ra30B.

Tema 4. O0001IeHHe 3HAHMI 10 XMMHUHM 32 KYPC OCHOBHOM IIKOJIBI (8 4acoB)



@uU3NYECKUd CMBICT TOPSAJKOBOTO HOMEpPA OJJIEMEHTA B IEPUOAUYECKOM CHUCTEME
xuMuueckux snemeHToB J[. 1. MeHneneeBa, HOMEpOB Mepuojia U rpymnmbl. 3aKOHOMEPHOCTH
U3MEHEHHUSI CBOICTB AJIEMEHTOB W HUX COCIMHEHUWM B MEPHUOJAX M TIpynnax B CBETE
MPEJCTABICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUYEHUE NMEPUOIUYECKOTO 3aKOHA.

TuIbl XUMHUYECKUX CBSI3€M M TUIIBI KPUCTAJUIMUYECKUX PEIETOK. B3aMMOCBSA3b CTpOEHUS U
CBOWCTB BEILECTB.

Knaccudukanus XUMUYECKUX pEaKIMil IO pa3IuyHbIM TpU3HAKaM (YUCIO M COCTaB
pearupyrommux ©“  00pa3yloIIMXcs BEIIECTB, TeIIoBol 3ddekT; ucnoib3oBaHuE
KaTanu3aTropa; HalpaBJIeHUE; U3MEHEHUE CTEIIEHEH OKUCIICHUS! aTOMOB).

IIpocteie M cnoxHBIE BeliecTBa. MeTtajuibl U HeMeTasuibl. ['eHeTnueckue psiapl MeTaia,
HEMeTaula U mepexogHoro mMeraimna. Okcuabl (OCHOBHBIE, aM(GOTEpHbIE U KHUCJIOTHBIE),
TUAPOKCUIBI  (OCHOBaHMS, aM(OTEepHbIE THAPOKCUIBI W KHUCJIOTHI) W COJHU: COCTaB,
Kiaccupukanus M oOIHe XMUMHUYECKHE CBOMCTBA B CBETE TEOPUHU AJICKTPOIUTHUYECKOU

Jucconuanyv nu HpCIICTaBJ'ICHI/Iﬁ 0 IMponeccax OKMUCIICHUA-BOCCTAHOBIICHUA.

TemaTH4yeckKoe IJIAHUPOBAHUE

Ne Tema ypoka KoimnuyecrBo | Mcnosib3oBaHue
n/n 4acoB o0opyaoBaHus
neHrpa «Touka
pocra»
O0mas XxapakTepuCTHKA XMMUYECKUX 3JIEMEHTOB M XMMHUYeCKUX peakuuid (9 yacoB)
1 XapakTepucTuKa XMMUYECKOT0 3JIEMEHTA IO €T0 1
nonoxxenuto [ICXD JI.M1.Menpeneena.
2 XapakTeprucTUKa XUMHUECKOTO JJIEMEHTA T10 €T0 1
nonoxxenuto [ICXD J[.M. Menneneena.
AMdoTepHbIe OKCHJIBI 1 TUIPOKCHIBI. 1
4 [Tepuoauueckuii 3aKOH U IEPUOINYECKAsI CUCTEMA 1
xuMudeckux djemMeHToB /. 1. Menpaeneena.
XUMUYECKasi OpraHu3anus NpUpOIbl. 1
Xumunyeckne peakuud. CKOpOCTbh XUMAYECKOU 1
pEaKIIMH.
KaTanusaTop u KaTaams. 1
8 | O6oOIIEH e 1 CHCTEMATH3AIKS 3HAHU 110 TEME 1
"OO11as XapaKTepUCTUKA XUMHUECKUX JIEMEHTOB
Y XUMUYECKUX peakiui"
9 | KonrposbsHas padora Ne 1 1
Metasisl (21 gyac)
10 | Micropust BOSHUKHOBEHHSI METAJLTIOB 1
11| TTonoskeHre METAIJIOB B IIEPHOIUIECKOM CHCTEME 1
J. 1. MenaeneeBa u CTpOCHUE UX ATOMOB




12

dusnyeckue cBOCTBA METAJIJIOB

13

CmuiaBbl ¥ X KJIaccupukanus

14

XUMHYECKUE CBOUCTBA METAJIIOB

15

[Ipaktuueckas padora Nel. OcymiecTBieHue
[ENOYKU XUMHYECKHUX MPEBPAIICHUMI

| R R e

JlaTunk
3JIEKTPOIIPOBOAN
MOCTH
RELEON AIR

16

[TonydeHne MeTauioB

17

Koppo3ust meTamnos

18

Ypok-ynpaxHEeHUe

19

[llenounbie MmeTauibl. Y 1.

20

[llenouHblie MeTaLIBI. Y2.

21

bepwiummii, Marauii 1 MEJI0YHO3EMEIIbHBIE
MeTaJuibl. Y1.

I I

22

bepunnuii, Marauii ¥ meI0YHO3EMETBHBIC
METaJuIbl. Y2.

23

Anromuani. Y1.

24

Anromuani. Y2.

25

Kemnezo. V1.

26

Kemaezo. V2.

27

[Ipaktuueckas padota No2 "[lonyuenue u
CBOICTBA COCTMHECHUN METAJIIOB

e

JlaTunk
3JIEKTPONIPOBOAU
MOCTH

RELEON AIR

28

[Ipaktuueckas padora Ne3 "DxcrepuMeHTaNbHbIE
3a/1ayy 10 PaCIO3HABAHUIO U TIOJYUYEHHIO
COEIMHEHNN METAJUIOB".

JlaTumk
3JIEKTPOIIPOBOAN
MOCTH

RELEON AIR

29

O0001IEHNE U cucTEMATH3AlU 3HAHUI 10 TEME
"Meramisr".

30

Kontponbnas pabora Ne 2 o Teme «MeTtasuibiy.

Hemeranasl (30 yacoB)

31

HewmeTtamibl: aToMbI M IPOCTHIE BEIIECTRA.
Kucnopon, 030H, BO3ayX.

32

Bogopon.

33

Bona.

34

Bona B :xu3HU uesioBeKa.

35

TI'anorensl. V1.

36

I'anorensl. V2.

37

CoennHeHne TaJIOT€HOB.

38

ITonydeHnue ramoreHoB. bruonornueckoe 3Ha4eHHE
Y IPUMEHEHUE TAJIOTEHOB U UX COCAMHEHUM.

I

39

YpOK-ynpaXHEHHE.

40

Kucnopoa. V1.

41

Kucnopoa. V2.

42

[Ipaktuueckas padora Ne4 "DxcnepumMeHTaNnbHbIE

nn

3aaaun no teme "lloarpynnsl kuciaopona"".

| R R e

Jlatumk
3JIEKTPOIPOBOIU




MOCTHU

RELEON AIR

43

Cepa. V1.

44

Cepa. Y2.

45

COCI[I/IHCHI/IH CCPBhBI.

46

Azor. V1.

47

A3zot. V2.

48

AMMMHaK.

49

CoJjin aMMOHUS.

50

KI/ICJIOPO,Z[HBIG COCOMHCHUA a30Ta.

51

[Ipaktuueckas padora No5 "DxcriepuMeHTaNbHbIE

nn

3agaun no teme "lloarpynmsl a3ora u yriepoja'".

R e

JlaTunk
3JIEKTPOIIPOBOAN
MOCTH
RELEON AIR

52

®dochop 1 ero CoeAMHEHUS.

53

O000111eHME U CUCTEMATHA3AIUI 3HAHUU IO TEME
"A3o0T, (hochop U ux coequHeHus" .

54

Yraepon. V1.

55

Yraepon. V2.

56

KI/ICHOPOIIHBIC COCIMHCHUA YIJICPOOa.

57

[Ipaktuueckas padora Ne6 "[lonyuenue,
coOupaHue U pacro3HaBaHue ra3oB".

| R R e

JlaTunk
3JIEKTPONIPOBOAU
MOCTH

RELEON AIR

58

KpemMHuuii u ero coeguHeHusl.

59

IToaroroBka K KOHTPOJIBHON padoTe.

60

KontponbHas pabora o teme «Hemetanby.

O0600meHne 3HAHNI 110 XUMHH 32 KYPC OCHOBHOM MIKO0JIbI (8 4acoB)

61

Ilepnonnueckas cucrema J[. 1. MenneneeBa u
CTPOEHHE aToMa.

1

62

DIIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHHUS.
CTpoeHue BenecTna.

63

Knaccudukanusa xumuyeckux peakuuid. CKopocTb
XAMUYECKON PEaKInu

64

Jlucconmanus 31EKTPOIUTOB B BOJHBIX PacTBOPax.
HNoHHbIE ypaBHEHUS pPEAKLIN.

65

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC PCaKI .

66

Heoprannueckue BemecTBa, X HOMEHKJIATypa
KJ1accuduKaIus.

67

XapakTepHble XUMUUYECKHUE CBOKCTBA
HEOPraHWYECKUX BELIECTB.

68

Htorosslii ypok







