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I. IlnanupyemMsble pe3ybTaThl

IIpenmeTHble pe3yJibTaThI:
B pe3ynbraTe u3yueHuss XUMUU B 9 Kilacce YYCHHK JI0JKEH:

3HATh/TIOHUMATB!

- XMMHYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKHX 3JIEMEHTOB, (POPMYIIbI XUMHUECKUX BEIIECTB U
YPaBHEHMsI XMMUYECKHUX peaKIuii;

- BOXHEHIINE XUMUYECKUE MOHATHUS: XUMHUECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE
aTOMHasi U MOJIEKYJIIpHAs Macchbl, HOH, XMMHUYECKasl CBsI3b, BELIECTBO, KJIacCU(UKAIIHs BELIECTB,
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIH 00BEM, XMMHUYECKas peakuus, KiacCHu(pUKauus peaxiuid,
JIEKTPOJIUT M HEDJEKTPOJIUT,  DICKTPOJUTHYECKass  JUCCOLMALMSA,  OKUCIUTENb U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIJICHHUE;

-OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHUsI MacChl BELECTB, IIOCTOSHCTBA COCTABA, IEPUOJUUECKUI
3aKOH;

YMETB:

- Ha3bIBaTh: XUMUYECKUE 3JIEMEHThI, COEAMHEHUS U3yUEHHBIX KJIaCCOB;

- OOBSICHATB: (PU3UYECKUN CMBICT aTOMHOTO HOMEpAa XMMUYECKOTO 3JI€MEHTa, HOMEPOB TPYIIITHI
U [IepHo/ia; 3aKOHOMEPHOCTH M3MEHEHHUs CBOICTB 3JIEMEHTOB B IpejiesiaX MaJlblX MEpUOIOB U
[JIaBHBIX MOATPYII; CYITHOCTh PEAKIMI HOHHOTO 0OMEHA;

- XapakTepu30BaTh: XHWMHUYECKUE OHJIEMEHThl (OT BOJOPOAA [0 KaJblMs) HAa OCHOBE HX
NOJIOKEeHHA B nepuoandeckoit cucreme /I.M1.MeneneeBa 1 0COOEHHOCTEW CTPOCHHUS X aTOMOB;
CBSI3b MEX]y COCTaBOM, CTPOCHHEM M CBOMCTBAMH BEIIECTB; XUMHUYECKHUE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB.

I1. Conep:xanue yueGHOro mpeaMera, Kypca

Coneprkanue nporpaMmsl (2 4 B HeZeIN0; Bcero 68 1)

B mporpamme mpeaycMoTpeHbl HecTaHaapTHble ypoku. ColepikaHue NaHHBIX 3aHATUN OyneT
OCYIIECTBIISATHCS IOCPEACTBOM PA3IMYHBIX (POPM OpPraHU3AIMH, OTIUYHBIX OT YPOUHOH CHCTEMBI
o0ydeHHus, TaKuX KaK KOHCYIbTaIlMM, KOH(EpEeHIIMH, MOWCKOBbIE W HAayYHBIE HCCIEeIOBaHUS,
9KCKYpCHUH, KOHKYPCHI.

B nmporpamme 3armnaHupoBaHa peaau3anys IpoeKTa.

Cooepicanue npozpammeol
Iloemopenue npoitoennozo ¢ 8 knacce (8 uacoes)
XapakTepucTUKa JJIEMEHTA [0 €ro IMOJIOKCHUI0 B TEPHOIAMYECKON CHCTEME XUMHUYCCKHX
anementoB JI. WM. MenneneeBa. OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE peakiuu. MeTon
AJIEKTPOHHOTO OanaHca.
BBoIHBINM HHCTPYKTaX MO TEXHUKE O€30MaCHOCTH MPHU padOTe B XMMUUYECKOM KaOMHETe.

Tema 1. Memannwt (24 uaca)

[TonoxxeHne MeTaJUIOB B IEPUOAUYECKON cUcTeMe XuMHUYeckux 3neMeHToB JI. M. Menneneena.
Merannuyeckas KpUCTAJUTMUECKas pelieTka W MeTalIMdeckas XUMHUYecKas cBs3b. OOmue
¢uznueckue cBoiictBa merayuioB. CuiaBbl, UX CBOICTBa M 3HadeHHE. XHMMUYECKUE CBOMCTBA
METAJVIOB KaK BOCCTAaHOBUTENEH. ODJIEKTPOXMMHYECKUH psJ HAMNpSHKEHUNW METAUIOB M €ro
WCIIOJIH30BAHUE TSI XapaKTEPUCTUKH XMMHUYECKHX CBOWCTB KOHKPETHBIX MeTauioB. CriocoObl



MOJYYEeHHUsI METAJUIOB: MHUPO-, TUAPO- U AeKTpoMeTauyprus. Koppos3us MeTamioB M criocoObl
OOpBOBI C HEM.

Obmass x apaKTEepUCTHUKA N[€JTOYHBIX MeETaJio B. Meramwisl B mpupoae. O6mue
croco0bl ux noay4yeHus. CTpoeHne aToMOB.

[lenounpie MeTauIbl — MPOCTBHIE BEIIECTBA, MX (U3NYECKHE U XUMHUYECKHE CBOMCTBA.
Baxueililmye coeluHEHHs LIEIOYHBIX METAUIOB — OKCHUbI, TUAPOKCHIBI U COJIU (XJIOPHIBL,
KapOOHAaThl, Cynb(aThl, HUTPATHI), UX CBOWCTBA W TNPHUMEHEHHE B HAPOIHOM XO3SHCTBE.
Kanuiiaple ynoopenus.

Ofmass X apaKTEpPUCTHUKA 3JIIEMEHTOB rmaBHOM noAarpynns Il rpynmsr.
Crpoenue aromoB. lllenouHo3emenbHbIE METaIbl — HPOCThIE BEIIECTBA, UX (PU3NYECKHE U
XUMHYECKHE CBOMCTBA. BakHeilmme coeIMHEHHS IMICIOYHO3EMEIbHBIX METAaIJOB — OKCHJIbI,
TUAPOKCHUIBI U COJU (XJIOPHIBI, KapOOHATBI, HUTPATHI, Cyab(darel u docdaTsl), ©X CBOWCTBA U
IIPUMEHEHNE B HAPOJIHOM XO35HCTBE.

A 11 MU Hu . CrpoeHue aToMa, (PU3MYECKHE U XUMHUECKUE CBOICTBA MPOCTOrO BEIIECTBA.
CoenuHeHNs AIIOMUHUS — OKCHJI M THIPOKCH, NX aMm(oTepHBIi Xapakrep. Baxuneiimue conun
anmoMuHus. [IpuMenenne aatoMUHUA U €70 COEAUHEHUN.

XK e n e 3 0. Crpoenne aroma, QU3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
I'enernueckue psawl Fe2+ u Fe3+. KauecTtBennsie peakiuu Ha Fe2+ u Fe3+. Baxueiimue conu
xKene3a. 3HAYEHHE JKeJie3a, €ro COEAMHEHMHM M CIUIAaBOB B MPHUPOAE M HAPOJHOM XO34HCTBE.
Jlabopamopnvie pabomsi. KayectBennole peakiuu Ha uoHbl Fe2+ u Fe3+. OcymectBieHue
LIEITOYKHU IIPEBPAILCHU.

Ilpakmuueckas paboma. IlonydyeHue u cBOMCTBa COEAMHEHUH METALIOB.

Tema 2. Hememannwt (28 uacoe)

OOmast xapakTepuCTUKa HEMETaUIOB: IOJIOKeHHe B nepuoguueckoir cucreme JI. W
MengeneeBa, O0COOEHHOCTH CTPOECHHUS aTOMOB, AJIEKTPOOTPHULATEIBHOCTh Kak  Mepa
«HEMETAJUNINYHOCTU», PSIZL MEKTPOOTPULATEIbHOCTH.

Kpucrannnueckoe cTpoeHMe HEMETAINIOB — MPOCThIX BemiecTB. Aiiorponus. dusznueckue
cBOiiCcTBa HEMeTaI0B. OTHOCUTENIBHOCTD MOHATHI «METAIL», «HEMETaJLD».

B o 1 o p o n IlonoxeHne B NEPUOAMYECKOM CHCTEME XMMHYECKHX dieMeHTtoB [I. H.
MenneneeBa. CtpoeHne aroma U MoJeKynbl. PU3NYECKUE U XMMHUYECKHE CBOWCTBA BOJOPOJA,
€ro MoJy4yeHue U MPpUMEHEHHUE.

Obmass x apakTepucTuka raixoreHo B.Crpoenue aromoB. [IpocTeie BemecTBa, ux
¢duznyeckue u XuMHUYecKre cBoiictBa. OCHOBHBIE COEIMHEHHUS FAJIOT€HOB (TaJ0reHOBOAOPOIbI U
rajJloreHu ipl), UX cBoiicTBa. KadyecTBeHHas peakuus Ha XJIOpuA-HOH. KpaTkue cBeneHus o
xjope, Opome, ¢rope u Hoxe. [lpumeHeHHe TaJOT€HOB W HMX COCJAMHEHHH B HApPOIHOM
XO34UCTBE.

Cepa. Ctpoenue aroma, aJlJIOTPOIHUs, CBOMCTBA M MpPUMEHEHHE poMOMuecKoil cepbl. OKCHbI
cepel (IV) u (VI), ux momydenue, cBoiictBa M npumMeHeHHe. CepoBOJOPOIHAS U CEpPHUCTAs
kucnoTbl. CepHasi KUCIIOTa M €€ COJIM, UX NMPUMEHEHHE B HapoJHOM Xo3siicTBe. KauecTBeHHas
peakuus Ha cylb(haT-uoH.

A3zor. CrpoeHue aromMa U MOJEKYJIbI, CBOMCTBAa IPOCTOr0 BelIeCTBA. AMMMAK, CTPOCHHUE,
CBOICTBa, MojiyueHue U npumeHeHue. Coau aMMOHUS, MX CBOWMCTBAa M IpuUMeHeHue. OKCHAbI
azota (II) u (IV). A3oTHas kuciora, ee CBOWcTBa M INpuUMeHeHHe. HuTparbl U HUTPUTHL,
npobiemMa HMX COAEp)KaHUS B CEIbCKOXO3SHCTBEHHOW MPOAYKIMU. A30THBIE YIOOpEHHs.
®ochop. CrtpoeHue aToma, aIOTpONMsi, cCBoicTBa Oenoro u KpacHoro Qocdopa, ux
npuMeHeHne. OcHOBHblE coenuHeHHs: okcua ¢docdopa (V), oprodochopHas kuciora u
docdarer. DochopHbIe YI0OpEHUS.

Y raoep o n CrpoeHue aTtoMa, ajuIOTPONHUSA, CBOWCTBA aJUIOTPONHBIX MOIUGBUKAIMIA,
npumenenue. Oxcuasl yriepoga (II) m (IV), ux cBoiictBa u npumenenue. KauecTBeHHast
peakuus Ha yriekuciblil ra3. KapOoHaThl: KanbLMT, COJa, MOTAIl, UX 3HAYCHHE B MPHPOJAE U
JKU3HU YyenoBeka. KauecTBeHHas peakius Ha KapOOHAT-UOH.



K p e m H n #1. CrpoeHue aroma, KpUCTANINYECKUI KPEMHUMH, €r0 CBOMCTBA U IPUMEHEHUE.
Oxkcun kpemuus (IV), ero mpupomssie pasHOBUAHOCTH. CHUIUKATBl. 3HAYCHHE COCAMHEHUU
KpPEMHHsI B JKMBOM M HEXKMBOM npupozae. IloHsATHe O CHIMKATHONM IPOMBIIIICHHOCTH.
Ilpakmuueckue pabomei. Ilonyuenue, coOupaHue U pacro3HaBaHue ras3oB. [lomyuenue wu
CBOMCTBA HEMETAJLIOB.

Tema 3. Opeanuueckaa xumusn (8 u) BemecrBa OpraHMYecKHMe U HEOPraHUYECKHUE,
OTHOCHUTEJIBHOCTh MOHATHS «OpraHnvecKue BemecTBay. [IpuunHbsl MHOrooOpasust OpraHmuecKux
coequHeHUN. XMMHMYECKOE CTPOCHHE OPraHMYECKUX COECOUHEHWH. MOoneKynsapHble U
CTPYKTYpHBIE (POPMYJIBI OPTaHUYECKUX BemlecTB. MeTaH M 3TaH: CTpoeHue Moyekyn. ['openue
MeTaHa M dTaHa. JlermapupoBaHue dTaHa. [IpumeHeHue MeraHa. XUMHUYECKOE CTPOCHHE
MOJIEKYJbl dTWIeHa. [IBoWiHas cCBsA3b. B3auMojelcTBue J3TuieHa C BoaoW. Peakuun
noguMepusanuu dTwieHa. llonudtuiien n ero 3nadenue. [lonsaTHe 0 NpeneNbHBIX OJHOATOMHBIX
CHHMpTaxX Ha MpPUMEpax METaHoJIa U 3TaHoja. TpexaToMHBIN cnupT — riauuepuH. [loHsTue 06
albleruiax Ha IIpUMepe YKCycHOro anpiaeruaa. OkuciaeHue anpAeruza B KUCIOTY.
OnHOOCHOBHBIE TpEeNbHbIE KapOOHOBBIE KHCIOTHI Ha NpUMEpe YKCYCHOM KucaoThl. Ee
cBoiicTBa M mnpumeHeHue. CTeapuHOBas KHUCIOTA KaK IPEICTaBUTENb JKUPHBIX KapOOHOBBIX
KuCIoT. Peakunu srepudukanyy M MOHATHE O CIOXKHBIX d(upax. JKupsl Kak ciaoxHbIe d3PUpsI
[JIMLEpUHA U KUPHBIX KUCIOT. lloHsTHEe 00 amuHOKHCIOTax. Peaknuu NOIMKOHAEHCAIHH.
benku, ux crpoenue u omonornyeckas ponb. Ilonstue 06 yrieBonmax. I'mroko3a, e€ cBoiicTBa u
3HayeHue. Kpaxman u nemnosnosa (B CpaBHEHUN), UX OMOJIOTHYECKas POJlb.

I11. TemaTn4yeckoe NJIAHNPOBAHME Kypca «XumMus. 9 Kjiace»

Yer- HasBanue pazgenos, tem | Kon- IIpakTHueckas yactb Kontponeabie | BaekmaccHas pabota
BEPTh BO ya- | Jlaboparopubsie | IlpakTudeckas paboThI
COB paboTEHI pabora
1 Beeoenue 8u Bxonnoii
MOHUTOPHHT
1-2 Tema 1. Memannwo 24y | KauectBennsle | [Tomyuenue n [Ipomexyroun | 1 4 - koH(bepeHIHS

peakuuu Ha | CBOMCTBa bIii KOHTPOJIb

noubl Fe2+ wu | coemuHeHui 3HAaHUM

Fe3+ METaJIJIOB

OcymiecTBiie-

HUE  LEMNOYKH

MIpEBpalllCHHI

3 Tema 2. Hememanut 28 y | lloarpynna [Tonyuenue, Kontponshas | 1 94— BukTOpmHa

KHCJI0poJia coOupaHue u pabota
pacro3HaBa- 1 4 — 3amuTa NpoekTa
HHE ra3oB

IToarpynna

aszora Ilonyuenue n
CBOMCTBa
HEMETAJJIOB

4 Tema 3. Opzanuueckasn 8u Hrorosas
Xumus aTTecTauus
umoz0 68u 4u 3u 4u 3u

s IpoBeleHUsT MOHUTOPUHIA 3HAHUN W OTCIICKUBAHMS JVUHAMHUKH YCIIEBAEMOCTH YYalUXCS
IUIaHUpyeTcs 4 KOHTPOJBHBIX pabOThl (BXOAHONM MOHUTOPHHI, NMPOMEKYTOUYHBIH KOHTPOJIb,
UTOTOBasl aTTecTallds + TeMaTHYecKass KOHTpOJbHas pabora). B mpomexyTkax Mexay
KOHTPOJIbHBIMU TUTAHUPYIOTCSI HEOOJbIINE CaMOCTOSITENIbHbIE PAa0OTHI B BHJI€ TECTOB, TEKCTOB
HE3aKOHUYEHHBIX MPEJIOKEHUH, XUMHUECKUX JUKTAHTOB, HEOOJIBIIINX MUCbMEHHBIX OTBETOB.



