MMHHUCTEPCTBO NPOCBEIIEHMSI POCCUMCKON ®EJIEPALIUU
JlenapramenT oOpa3oBanusi H Haykn Tiomenckoii odinacTu

OTtnen oﬁpazoBannﬂ AJMHHHCTPAUHH HUcerckoro MYHHUHIIAJTBHOIO paifloua

Padaiinosekas COLU
PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
Ha nejiaroru4eckom Crapumii METOIHUCT Op. i}
coBete Nel Joers — }.
ot «28» aBrycra 2023 r. Msikuinesa BP‘U ‘Ko O.IT.

§)§<<28>>

oT «28» aBrycra 2023 r. T[fp
023 .

PABOYASI IPOI'PAMMA

y4eOnoro npeamera «Xumusi. baszoBblii ypoBenb»

Juist o0yJaromuxcst 9 kiacca

cesio Padaiisnoso, 2023 r.



MUHUCTEPCTBO IMPOCBEINIEHUA POCCUICKOM ®EJIEPAIIUU
JenaprameHT 00pa3oBaHusi M HayKu THOMeHCKOM 00J1acTH

OTI[e.]'l Oﬁpa3OBaHI/Iﬂ AIMUHHUCTPaAIUHA Hcerckoro MYHUIMITAIBHOTO paﬁOHa

Pagaiinosckas COLI
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha negarornueckom Crapumunii METOIUCT JIMpeKTOp HIKOIbI
cosete Nel
oT «28» aBrycra 2023 r. MsxkumeBa B.P. INoxko O.I1.
oT «28» aBrycra 2023 . ITpukas Nel22 ot «28»

aBrycra 2023 r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «XumMus. bazoBblit ypoBeHb»

JU1s1 oOyuaromuxcst 9 kiacca

cesio Pagaiisiono, 2023 .

PABOYAS ITPOI'PAMMA 110 XUMHH 9 KJIACC.



(k yueOnuky O.C. I'abpuesisina)
PaGouas mporpamma jiis 9 kimacca 06meo0pa3oBaTeIbHBIX YUPEKICHUI
(6a30BBIi YPOBEHBD).

Hacrosimass pabGouast mporpamma Mo XMMHUHM TpenHa3HauyeHa s oOydarommxcs 9 kiacca
OCHOBHOI1 00111€00pa3zoBaTenbHOIl Kol OHa pazpaboTaHa Ha OCHOBE:

-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0pa3oBaHMs, YTBEPXKACHHOIO MpukazoM MuHHcTepcTBa 00pazoBaHusi M Hayku Poccuiickoit
Oeneparun ot 17 gexabps 2010 roma Ne 1897, ¢ W3MEHEHHSIMH, BHECCHHBIMHU IPHUKA30M
MunucrepcTBa oOpa3zoBanuss U Hayku Poccuiickoir @enepanmu ot 29 nekabps 2014 rona
Nel644, ot 31 nexabps 2015 1. Nel1577.

- IIporpamMma Kypca xumuu it 8-9 kiaccoB oOmieoOpazoBarenbHbIX yupexaenuid, aBrop O.C.
["abpuensH.

I[lnanupyemblie pe3yabTaThl 0CBOCHUS Kypca XUMHH
[Ipy wn3yyeHMM XMMHMM B OCHOBHOM WIKOJIE OOECIEYMBAETCS JIOCTHXKEHHE JIMYHOCTHBIX,
METANPEIMETHBIX U IPEIMETHBIX PE3YyJIbTATOB.
JInuHoCcTHBIE:

® B IIEHHOCTHO-OPHEHTAIIMOHHON Chepe — YYBCTBO FOPJIOCTH 32 POCCUHCKYIO
XUMHUUYECKYIO HAyKy, TYMaHU3M, OTHOIIEHHUE K TPYy1y, LEJICYCTPEMIEHHOCTD;

e (QopMHpOBaHUE LIEHHOCTH 310pOBOr0 U 0€30macHoro o0pasa *KHU3HU; YCBOCHHUE MTPaBUII
WH/IMBUIYAJIbHOTO U KOJUIGKTUBHOTO O€30MacHOTO TIOBEJICHHS B YPE3BBIYAHBIX
CUTYalLUsX, YTPOKAIOIIUX KU3HU U 3J0POBBIO JIIOJIEH;

® B TPYAOBOi chepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY JaibHENIIeH
00pa30BaTebHOI TPAEKTOPUH;

® B [I03HABATEIbHON (KOTHUTUBHON, HHTEIICKTYAJIbHOW) chepe — yMEHUE YIPABIATH
CBOCEH I103HABATEIBHON JESATEIbHOCTBIO.

e (QopMHpOBaHUE OCHOB HKOJOTHUECKON KYJIbTYphl, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIIJICHUS, PA3BUTHE OIBITA YKOJIOIMYECKH OPUEHTUPOBAHHOMN

pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKON AESITeTbHOCTU B KU3HEHHBIX CUTYAIIHIX;
MeTanpeaMeTHble:

® YMEHHME CaMOCTOSITEIbHO ONpPEAEIATh 1IeJI CBOET0 00y4YeHMsI, CTaBUTh U (POPMYIHPOBATH
JUIs ceOst HOBbIE 3a/1a4M B y4€0€ M IIO3HABATENbHOM J1eATEIbHOCTH, pa3BUBAaTh MOTUBBI U
MHTEPECHI CBOEH MTO3HABATEIIBHON JI€ATEIBbHOCTH;

® YMEHHE CaMOCTOATEIbHO IUIAHUPOBAaTh IIyTH JOCTHKEHUS LEJe, B TOM 4YHCIIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpATh Haubonee 3(PPEeKTUBHBIE CHOCOOBI pEIICHUS
y4eOHBIX U M03HaBaTEIbHbIX 33/1ay;

® YMEHHE COOTHOCHTH CBOM JEWCTBUSA C IUIAHUPYEMBIMHM pPE3YJIbTaTaMHU, OCYILECTBISATh
KOHTPOJIb CBOEH JEATEIbHOCTH B IIPOLECCE JOCTHKEHUS pE3yibTaTa, ONPEAeIsATh
CHocoObl IEWCTBUN B paMKax MPEASIOKEHHBIX YCIOBUH U TpeOOBaHM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYyalluEH;

® yMEHHE OLEHUBATh MPaBWJIBHOCTh BBIMOJHEHUS Y4eOHOW 3ajadd, COOCTBEHHBIE
BO3MOXHOCTH €€ pelIeHNUs;

® BJIJICHUE OCHOBAMU CAaMOKOHTPOJIS, CAMOOLICHKH, MPUHATHUS PEIIEHUN U OCYIECTBICHHUS
OCO3HAHHOTO BBIOOpA B yUeOHOU M MO3HABATEILHOM NEITEIBHOCTH;

® yMEHHUE OIpeNeNaTh TIOHATHI, co37aBaTh OOOOILICHMs, YCTaHABIMBATh AaHAJOTHH,
KJIaCCU(UIIUPOBATh, CaMOCTOSITEIbHO BbIOWpATh OCHOBAaHUS U KPUTEPUH IS
KJIaccu(pUKaluy, YCTAaHABIMBATh MPUYUHHO-CIIECIACTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE
paccyXJeHue, yMO3aKiIoueHne (MHAYKTUBHOE, I€TyKTUBHOE U 10 aHAJIOTMM) U JeNaTh
BBIBO/IBI;

® yMEHHUE CO3/1aBaTh, IPUMEHATh U MPEeoOPa30BhIBaTh 3HAKH U CUMBOJIBI, MOJIENTH M CXEMBbI



JUTSI pelIeHrs yueOHBIX U MO3HABATEIbHBIX 3a/1a4;

® YMEHHE OpPraHU30BBIBATH yueOHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIbHOCTh C
YUHTEIEeM M CBEPCTHUKAMHU; paboTaTh MHIAMBUAYAIBHO W B TPYIIE: HAXOAUTH OOIIee
pelieHne W paspemarh KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS MMO3MIMKA W ydéTra
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

® YMEHHE OCO3HAHHO MCII0JIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUH C 3a]1a4ei
KOMMYHHKAIIUH JIJIs1 BBIPAXKEHUS CBOMX YYBCTB, MBICIIEH U MOTpeOHOCTENH;
MJIAHUPOBAHUS U PETYJISALIMKI CBOCH JIEATEbHOCTH; BIaJCHUE YCTHOM U TUCbMEHHOU
peUbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEUbIo;

e (¢dopMHUpPOBaHME U  pPa3BUTHE KOMIIETEHTHOCTH B  O0JIACTH  HWCIOJIB30BaHUS
MH(OPMaLIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

° (bOpMI/IpOBaHI/Ie U Pa3sBUTUC ISKOJOIMYCCKOI'0 MbINUJICHHUA, YMCHUC IPUMCHATL €TO B
MO3HABATEJIbHON, KOMMYHHMKATHBHOW, COLMAIbHOM MpPaKTHKE M MpodeccHnoHaIbHOMI
OpHUEHTALIUU.

IIpexmeTHbIE:

1.B no3naBartenbHoii cepe:

® JaBaTh OMNpEACNCHUS HM3YyYCHHBIX MOHATHH: «XUMUYECKHI AJIEMEHT», «aTOM», «HOH,
«MOJIEKYJIa», «IIPOCTHIC U CIOXKHBIE BEIIECTBAY», «BEIIECTBO», «XUMHUECKas (hopmyiiay,
«OTHOCUTEJbHAs  aTOMHAsi Macca», «OTHOCHTENbHAs  MOJIEKYJSIpHAs  Maccay,
«BAJICHTHOCTB», «CTEMEHb OKHUCJICHUN», «KPUCTAUINYECKAS PEIIETKa», «OKCHIBDY,
«KHUCIIOTBI», «OCHOBaHUS», «CONMN», «aM(pOTEPHOCTHY, «UHAUKATOP», «IIEPUOAUYECKUN
3aKOH»,  «IIepUOJANYECKast Ta0JIMIa»,  «U30TOMBI»,  «XUMHYECKas  CBSI3bY,
«OIEKTPOOTPULIATEIILHOCTDY, «XUMHYECKas peaklus», «XUMHUYECKOE YypaBHEHHEY,
«TEHETHUYEeCKasi CBS3b», «OKHUCIICHHE», «BOCCTAHOBJICHHUE», «DJICKTPOJIUTHUYECKAS
JUCCOLIMAIUS», CKOPOCTh XUMUYECKOU PEAKIII;

® OIIMCaThb JACMOHCTpAalOHHBIC u CaMOCTOSATCIBHO IMPOBCACHHLIC XUMHNYCCKUEC
AKCIIEPUMEHTBHI;

® OIKCHIBaTh M PA3IMyaTh M3YYEHHBIE KJIACCHI HEOPTAHMYECKHX COECAMHEHW, MPOCThIE U
CJIO’KHBIE BEIIECTBA, XMMHUYECKUE PEAKIIUU;

® KJIacCHU(PHUIIMPOBATH H3yUYEHHBIE OOBEKTHI U SIBIICHUS;

e JenaTh BBIBOABI M YMO3AKIIOUEHHS W3 HAOMIOACHUHM, W3YYEHHBIX XHUMHYECKHUX
3aKOHOMEPHOCTEW, TPOTHO3UPOBATh CBOIMCTBA HEU3YUYEHHBIX BEILECTB MO AHAJIOTHMHU CO
CBOMCTBAMM M3YyYEHHBIX;

® CTPYKTYypUPOBaTh M3YUEHHBIH MaTepuan U XUMHUYECKYI0 WH(OpMAIMIO, TOTYyYECHHYIO U3
JpYrUxX HCTOYHUKOB;

® MOJEJIHUPOBATH CTPOCHHE ATOMOB AJIEMEHTOB 1-3 MepUO0B, CTPOEHUE POCTHIX MOJIEKYII;

2. B 1EHHOCTHO — OpHEHTAMOHHOM cdepe:
® aHAIM3MPOBaTh U OIICHMBATh IIOCIEJACTBUS JJsi OKpYy)Kawlled cpeapl OBITOBOM U
MIPOU3BOJICTBEHHON JESITENIFHOCTH YEIIOBEKA, CBI3aHHOM ¢ MepepaOdoTKOMN BEIIECTB;
3. B TpynoBoii chepe:
® [IPOBOJIUTH XUMUYECKUM SKCIIEPUMEHT;
4. B cepe 06e30maCHOCTH KU3HEAEATEIbHOCTH:

® OKa3bIBaTh MEPBYIO NMOMOIIb MPU OTPABICHUSIX, OKOraxX U APYTHX TPaBMax, CBSI3AHHBIX C

BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.

TemaTnyeckoe NJIAHMPOBAHME 10 XHMHH, 9 KJ1acc,
(2 yaca B HemeI0, Bcero 68 yacon)



YMK O.C. I'abpuensina

Ne | HaumeHoBaHue Bcero IIpumeyanus
n/m | TeMbl “1acoB | [IpakTnuyeckne padoThl KoHTpoJbHbIe
padoThbI
1. | Tema 1.BBenenue. 7 K.p. Nel
[ToBTOpEHME
OCHOBHBIX BOITPOCOB
Kypca 8 kjacca
2. | Tema 2. 17 | IIpakTuueckas pabota Nel K.p.Ne2
Mertanbl «OcCylecTBIEHNUE HETTOYKA XUMUYECKUX
MPEBPALLICHUI»
[TpakTrueckas padota No2 «Ilomydenue
Y CBOMCTBA COEIMHEHUN METAJIJIOB)
[TpakTuueckas pabota Ne3
«IKCIIEpUMEHTAJIbHBIE 33]]a4H 110
Pacro3HaBaHUIO U MOIYYEHUIO
BEILIECTBY
3. | Tema 3. 25 | Ilpaktuueckas padora Ned K.p. \e3
Hewmerannsl «JKCHEepUMEHTAIbHBIE 33/1a4U 110 TEME
«[Toarpynmna KucIopoaan
[TpakTuueckast pabota No5
DKCnepyuMEHTaIbHBIE 33/1a4U 110 TEME
«[loarpynma azora u yriepona»
[TpakTuueckas paborta Ne6 «Ilomyuenue,
coOupaHHe U paclio3HaBaHUE I'a30B)
4. | Tema 4. 12 K.P. Ne4
Oprannueckue
COETMHEHUS
5. | Tema 5. 7 K.P. Ne5,
O060011eH1E 3HAHU UTOroBasi
M0 XUMHH 32 KypC
OCHOBHOU IIIKOJIBI
Hroro 68 |6 5

OcHOBHoOE coJiep:KkaHHue Kypca

Tema 1. BBenenne. O01masi XapakTepucTHKA XMMHYECKHUX 3JIEMEHTOB U XUMHYECKHX

peakuuii. Ilepuoanyeckuii 3akon u Ilepuoagnyeckas cuCTeMa XUMHYECKHUX 3JIeMeHTOB /JI.
HN. MenaeneeBa (5 1)
XapakTepucTUKa 3JE€MEHTa IO €ro mnojiokeHuto B Ileproguueckoil cucTeMe XUMHYECKHX
sanemenTtoB JI. . MenaeneeBa. CBOMCTBAa OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH B CBETE TEOPUU
IEKTPOJINTUYECKON IUCCOLMAMN U OKUCIEHHUA-BOCCTaHOBIEHUS. [loHATHE O NEpexoaHBIX
anemeHTax. AMboTepHOCTh. ['eHeTHYECKUH psil IePeXOoHOTO eMeHTa. [lepuoaudyeckuii 3aKoH

u llepmogmueckas cucremMa xumuueckux odaeMeHTtoB [[. M. Menneneesa.

XuMH4yeckas

OpraHu3aIys )KUBOW U HEXUBOU MPUPOAbI. XUMUYECKUN COCTaB SApa, MAHTUU M 36MHOU KODBI.
XUMHUYECKUE DIIEMEHTBI

B KJICTKax JKHUBBIX OpPraHU3MOB.

Makpo-

U MHUKPOIJICMCHTHI.




O06o0menne cBeIeHU 0 XMMHUYECKHX peaknusax. Kraccupukarms XUMHYECKUX PEaKIHil 1o
Pa3IMYHBIM TpPHU3HAKAM: «UHCIO M COCTAaB PEArupylolMx M OOpa3yIOMIMXCS BELIECTBY,
«TeIIoBoH 3¢ (deKT», «HalpaBlIEHUE», «MU3MEHEHUE CTENEHEH OKMUCIEHHS DJIEMEHTOB,
00pa3yIoIMX pearnpyronme BemecTBay, «(hasza», «UCIoNIb30BaHue KaTanu3aTopa». IlonsTue o
CKOPOCTH XUMHUYECKOW peakuuu. PakTopbl, BIUAIOIUE HAa CKOPOCTh XMMHUYECKHUX PEaKLHM.
Karanuzatopsr 1 karanu3. MHTHOUTOPHI. AHTHOKCHIAHTEHI.

JdemMoHCTpaumu.

Paznuunbie ¢opmer Tabmunsr . M. MenaeneeBa. Mopenu atomMoB 3ieMeHTOB 1—3-T0
nepuosioB. Mozenb CTpPOEHUs 3€MHOro Iiapa (MonepedHbli pas3pe3). 3aBUCMMOCTb CKOPOCTH
XUMHYECKOM pPEaKIUM OT MPUPOJBl pEarupyrolux BEIIECTB. 3aBUCHUMOCTb CKOpPOCTHU
XUMHYECKOM peakuuu OT KOHICHTPAlUM pPEarupyrolluX BEIIEeCTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peakuMM OT IUIOUIaJM CONPUKOCHOBEHHUS DPEArUPYIOIIMX BEIIECTB («KUIISILIUN
CJI0i»). 3aBHCHMOCTb CKOPOCTM XHMHYECKOH peakiuu OT TeMIepaTypbl pearupyrommx
BeleCTB. ['OMOreHHBII M  TeTepOreHHbIM  Karanusbl. @OEpMEHTAaTUBHBIM  KaTajus.
NHrn6uposanue.

JlabopaTopHble ONBITHI.

1. ITonydyeHne ruipoKCUa IUHKA U UCCIEN0BAaHUE €T0 CBOMCTB. 2.MoaenupoBaHue NOCTPOEHUS
[Tepuoanueckoit cucteMbl XuMHUecKkux 31emMenToB . . Menneneesa. 3. 3amenieHue xene3om
menu B pactBope cyibdara meau (II). 4. 3aBUCHMMOCTb CKOPOCTHM XUMHMUYECKOW peakluu OT
IPUPO/IbI PEATHPYIOIIMX BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS KUCIIOT C METAJUIAMHU.

5. 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAaKLMK OT KOHLIEHTPALMKM PEarupyrolux BEIECTB Ha
IIpUMeEpe B3aUMOJEHCTBHSI [IMHKA C COJITHON KMCIIOTOM pa3IMYHON KOHUEHTPALVH.

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW pPEAaKLMK OT IUIOUIAM COIPUKOCHOBEHUS PEArupyromux
BeulecTB. 7. MojaenupoBaHUE «KHUIALIETO C0s». 8. 3aBUCHMOCTb CKOPOCTH XUMHYECKOH
peakuuy OT TEMIIEPATyphl PEarupyroLIMX BELIECTB Ha IPUMEPE B3aUMOJEUCTBUSA OKCUIA MEIU
(I) ¢ pactBopoM cepHOW KHCIOTBHI pa3aMYHOM TemmepaTypbl. 9. PasnoikeHue nepokcuia
BOJIOpOJia C MomoIbio okcuaa mapranua (IV) m karamasel. 10. OOHapykeHue Kartanasbl B
HEKOTOPBIX MUUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KHCIOT C METaljaMu
YPOTPOIIMHOM.

IIpenmeTHble pe3yJbTaThbl 00yUeHHs

Yyamuiics 10J1KeH ymemp:

MCIIOJIb30BaTh MPHU XapaKTEPUCTUKE MPEBPALICHUI BEIIECTB MOHATHS: «XUMHUYECKasl peakius»,
«peaKIM COCUHEHUN», «PEAKIINN PA3TIOKEHHUSD, «PEaKU 0OMEHay, «PEeaKlUn 3aMeleHHs,
«peakluy HeUTpanu3aluu», «3K30TEPMUUYECKUE PpEAKLUN», <GHIOTEPMUYECKUE PEaKIUun»,
«o0paTuMble peakLuu», «HEeoOpaTHUMblEe pPEAKIHUNU», «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuuny», «rOMOT€HHbIE PEaKLUNU», «TE€TEPOr€HHbIE PEaKLUN», «KAaTAIUTUYECKHE PEeaKIuu»,
«HEKATAINTUYECKUE PpEeaKLUUu», «TeIIoBOH HPGPEKT XUMHUYECKOH peakiun», «CKOpPOCTh
XUMHYECKOH DPEaKIHUN», «KaTaJu3aTop»; XapaKTepU30BaTh XHUMHUYECKHE 3JIeMEHTHl |—3-T0
NEPUOAOB MO HX MNoNokeHuto B [lepumogmdeckoil cucreme xumuueckux snemeHtos I, WM.
MeHnneneeBa: XUMHYECKHM 3HAK, TMOPAIKOBBII HOMEpP, TMEpHOJI, TpylIa, MOArpyIIa,
OTHOCHTEJIbHASI aTOMHAsi Macca, CTPOeHHE aroma (3apsl sijipa, YUCIIO MPOTOHOB U HEUTPOHOB B
a1pe, 00I1ee YUCIIO 3JIEKTPOHOB, PACIIPEIETICHUE JIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM, TIPOCTOE
BEIIECTBO, (hopMysa, Ha3BaHUE U THI BHICIIETO OKCHAA U THAPOKCHJA, JETYYero BOJOPOIHOIO
COeMHEHUS ()11 HEMETAIIJIOB)); XapaKTepHU30BaTh OOIINE XUMUYECKHE CBOMCTBA aM(OTEpHBIX
OKCHJOB M THJPOKCHJIOB; INPUBOAUTH IMPUMEPHI PEAKIUM, NOATBEP)KIAIOLIMX XHMHUYECKUE
CBOICTBa aM(OTEPHBIX OKCHJIOB U FMAPOKCH/IOB; J1aBaTh XapaKTEPUCTUKY XUMUYECKUX peaKlIni
[0 YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB pEAKIUH; TEIIOBOMY 3(PQeKTy;
HAIpaBJIEHUIO TMPOTEKaHUs pPEaKIUH; M3MEHEHHIO0 CTElEeHEeH OKHUCIIEHUS DIIEMEHTOB;
arperaTHOMY COCTOSTHHIO MCXOJIHBIX BEIIECTB; YUaCTHIO KaTaln3aTopa; OOBSICHATh U MPUBOJUTH
pUMEphl BIUSHUS HEKOTOPBIX (PAKTOPOB (NMPUPOAA pEearupyrolux BEIIeCTB, KOHUEHTpalus
BELIECTB, JaBJICHNUE, TEMIIEPATypa, KaTaJIn3aTop, IOBEPXHOCTH COIPUKOCHOBEHMSI pEAarHPYIOIINX
BEIIECTB) HAa CKOPOCTh XMMHUYECKHUX DPEaKIIMil; HaOI0JaTh M ONUCHIBATH YPABHEHMs peakluid



MEXJy BEIIECTBAMHM C IIOMOIIbIO €CTECTBEHHOIO (PYCCKOTO WM POIHOIO) s3bIKa M SI3bIKa
XUMUH; TIPOBOJIUTH OIBITHI, TIOJITBEPKIAIONINE XUMUIECKUE CBOWCTBA aM()OTEPHBIX OKCUIOB U
TUAPOKCHIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiuu OT pa3inyHbIX (HaKkTopoB (Ipupoa
pearupyromux BEIIECTB, KOHIEHTpAIMs BEIISCTB, JaBJICHUE, TeMIepaTypa, KaTaau3arop,
MOBEPXHOCTh CONPUKOCHOBEHHUS PEArupyroluX BEIECTB).

MeTanpeameTHble pe3yJabTaTbl 00y4eHUs

VYuamuiicst J0J1KeH ymemp:

ONpeAeATh Lelb Y4eOHOM NEeATENbHOCTH C IMOMOIIBI0 YUUTENs] U CaMOCTOSITENbHO, HCKATh
CpEICTBA €€ OCYILIECTBJIEHMs, paboTas MO IUIaHy, CBEPATh CBOM JEHUCTBUSA C LENbIO U IIPU
HEOOXOJUMOCTH HUCHPABIATH OLIMOKU C MOMOILIBIO YUYHUTEIS M CaMOCTOATEIbHO; COCTaBISATH
AQHHOTALIMIO TEKCTA; CO3/aBaTh MOJEIH C BBIACIECHUEM CYIIECTBEHHbBIX XapaKTEPUCTHK OOBEKTA
U TIPEJICTaBIIEHUEM UX B IIPOCTPAHCTBEHHO-TpaduueCcKON UIIH 3HAKOBO-CUMBOJIMYECKOU (popme;
OTIpeNeNATh BUbI KiacCcu(UKauu (€CTECTBEHHYIO U MCKYCCTBEHHYIO); OCYIIECTBISTH MPSAMOE
JEAYKTUBHOE JI0Ka3aTeIbCTBO.

Tema 2. Metasuisbl (17 1)

[Tonoxxenue meramioB B [lepuonnueckoii cucteme xumudeckux snemeHToB J[. 1. Mennaeneena.
Mertammdeckas KpUCTaJUIMYeCKas peIIeTKa M MeTauIndecKas XUMHUYecKas cBs3b. OOmue
dusnueckue cBoiictBa meramuioB. CIlaBbl, UX CBOICTBa M 3HaYeHHE. XHMMHUYECKUE CBOMCTBA
METaJIJIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUYECKOM PsITy
HanpsbkeHud MetaiioB. Kopposust MetamioB u crocodbl 60psObI ¢ Heil. MeTaibl B pUpoOIE.
OO6mme cnocoObl UX MOTYYCHUS.

OO01masi XapaKkTepUCTHKA HIEJOYHbIX MeTa/LI0B. Metamibl B npupojae. Obiue crnocodbl ux

nonyueHusi. Ctpoenue aromoB. lllenounble Meramibl — mpocThie BellecTBa. BaxHeilmue
COEJMHEHUS IIEJIIOYHBIX METAJUIOB — OKCHJIbl, THUJPOKCUIBI U COJIM (XJIOpUIbI, KapOOHATHI,
cynb(haTel, HHUTPATHl), MX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xxo3sicTBe. KanuitHbie
yI100peHusl.

O01mas xapakTepucTHKA 3JIeMeHTOB IJiapHo# noarpynnsl Il rpynnel.

Crpoenne aromos. lllenmouyHo3eMenbHbBIE METalIbl — INPOCTBIE BeEllECTBA. BaxHeilmue
COCIMHEHUS IIETOYHO3EMENbHBIX METAJUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUJBL,

KapOOHAaThl, HUTpaThl, cyibdaThl, ¢ocharel), MX CBOWCTBA M NPUMEHEHHE B HAPOJHOM
XO3HCTBE.

AJIIOMUHHUIA.

Crpoenue atoma, (hU3MYECKHE U XMMHYECKHE CBOMCTBA MpocTOro BemiecTBa. CoeauHEHUSs
ATIOMUHUS — OKCHJl U THAPOKCHUI, UX aM(OTepHbIi XapakTep. BaxHeiine conu aTrOMUHUS.
[IprMmeHeHne aTFOMUHUS U €0 COCIMHEHUI.

Keaeso.

Crpoenue atoma, QU3MYECKHMEe W XMMHMYECKHE CBOWMCTBAa IPOCTOro BellecTBa. ['eHeTnueckue
pansl Fe*? u Fe*3.

Baxneiimme conu jkene3a. 3HAUYEHHE XKeJe3a U €ro COSAUHEHHUN JUIsl MPUPOJBI U HAPOJHOTO
XO03SIICTBA.

JleMOHCTpaLHH.

OO0pa3upl MIENOYHBIX M MIETOYHO3EMENbHBIX MeTaioB. OOpa3isl criiiaBoB. B3ammoseiicTBue
HaTpusl, JUTUS W KaJblluid C BOJOH. B3ammopaeicTBHe HATpusi MU MarHusi C KHCJIOPOAOM.
B3aumopeiictBue MeramioB ¢ Hemetamiamu. [lonyuenne rugpokcunos xenesa (II) u (I10).
JlaGopaTopHbIie ONbITHI.

12. B3aumojeicTBuE pacTBOPOB KHUCIOT M cojiel ¢ MeTauiaMu. 13. O3HakoMJIEHHE C pynamMu
xenesza. 14. OkpammBaHHE TJIAMEHM COJSIMM IIEJIOYHBIX MeTauioB. 15. B3aumoneiicTBue
KaJblMs ¢ BoJoM. 16.1lomydenne rugpokcuaa KainbIus U UCCIEI0BAHUE €T0 CBOMCTB.

17. TlonydyeHne TUIpPOKCHAA ATOMUHUS U UCCIENOBAaHHME €ro CBOMCTB. 18. B3ammoneiicTBue
xkeneza ¢ comstHor kucnotoi. 19. Iomyuenune ruapokcunos xenesa (1) u (III) u uzydyenne ux
CBOICTB.



IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

Yyamuics 10JIKeH ymenb:

MCIIOJIb30BaTh IIPH XapaKTEPUCTHKE METAJUIOB U HUX COCOUHECHWM IOHATHS: «METaJUIbD», «Psij
AKTUBHOCTM  METAJUIOB»,  «UIEJIOYHBIE  METAUIBI»,  «IIEJIOYHO3EMEIbHBIE  METAJLIBDY,
WCIIOJIB30BaTh MX IIPH XapaKTEPUCTHKE METAJUIOB; [aBaTh XapaKTEPUCTUKY XUMHYECKHX
3JIEMEHTOB-METAJUIOB (IIEJIOYHBIX METAJUIOB, MarHusi, KajiblUs, AJIOMHHMS, JK€Je3a) IO HX
nonoxenuto B llepuogmueckoit cucreme xumuueckux sieMeHToB [[. M. Menneneesa
(XuMUYecKuil 3HaK, MOPAJKOBBIM HOMEp, IEPUOJ, TPYIIA, OATPYIINA, OTHOCUTEIbHAS aTOMHAs
Mmacca, CTpOCHME aTroma (3apsl sA1pa, YMCIO MPOTOHOB M HEUTPOHOB B sipe, OoOLIee YHUCIO
AJIEKTPOHOB, PACIPENEICHUE AJIEKTPOHOB 110 AJIEKTPOHHBIM CIJIOSIM), IIPOCTOE BELIECTBO,
(dopMyna, Ha3BaHUE U THII BBICIIEIO OKCU/AA U THAPOKCUA); HA3bIBaTh COCAMHEHUS METAJUIOB U
COCTaBJIATH MX (POPMYJIBI [0 HA3BAHUIO; XapaKTEPH30BATh CTPOCHHUE, OOIIMe (HU3UYECKUuEe U
XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB; OOBACHATH 3aBHCHUMOCTb CBOWCTB (MJIM
IIPEJICKa3bIBaTh CBOWCTBA) XMMMUYECKHUX AJIEMEHTOB-METAJUIOB (pajlyC, METAJUIMYECKUE
CBOWCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX
UMHU COEJUHEHMH (KHUCIOTHO-OCHOBHBIE CBOMCTBAa BBICIIMX OKCHJIOB M THAPOKCHIOB,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBAa) OT mojoxeHus B Ilepumoguueckoil cucreme
xumudecknx d3nemeHToB J[. V. MenneneeBa;, ONMUCHIBaTH OONIME XHUMHYECKHE CBOWCTBA
METAJUIOB C TIOMOIIbI0 E€CTECTBEHHOIO (PYyCCKOrO WIJIM POJHOIO) sI3blKa M SI3bIKA XUMMU;
COCTABJISITh MOJICKYJISIDHBIE YPAaBHEHHUS PEAKLUMH, XapaKTEpU3YIOIIUX XHMHYECKHE CBOMCTBA
METAJJIOB U HUX COCIMHEHUH, a TaKXe DJJIEKTPOHHBIE YpPaBHEHUS IPOLECCOB OKHUCIICHUSA-
BOCCTAaHOBJICHUS; YPABHEHMs JJIEKTPOJUTHYECKON IHCCOLMALMN; MOJIEKYJISIpHBIE, IOJHBIE WU
COKpAILLCHHBIE HOHHBIE YPABHEHMsI pEaKUUH C Y4aCTHEM JJIEKTPOJINTOB; YCTAHABIUBATh
IIPUYMHHO-CJIEACTBEHHBIE CBSI3W MEXIY CTPOCHHMEM aroMa, XHWMHYECKOW CBS3bIO, THUIIOM
KPUCTANINYECKON peIIeTKH METAUIOB M MX COCIAMHEHHH, uX oOmuMH (QU3HUECKUMH H
XUMHUYECKMMHM  CBOMCTBAMM;  OIIMCHIBAaTh ~ XMMMYECKHME  CBOWCTBA  IICJIIOYHBIX U
LICJIOYHO3EMENIBHBIX METAJUIOB, a TAKXKE AMIIOMUHUA U JKelle3a U UX COCAUHEHUHN C IIOMOIIbIO
€CTECTBEHHOI'0 (PyCCKOr0 WM POJHOrO0) S3bIKa M s3bIKa XMUMHHM; BBINOJIHATH, HAOIIOAAaTh U
OIMUCBHIBATD XUMHUUYECKUM DKCIIEPUMEHT 110 PACIO3HABAHUIO BAKHEUIINX KAaTUOHOB METAJIOB,
TUAPOKCUI-HOHOB; JKCIEPUMEHTAIBHO MCCIIE0BAaTh CBOWCTBA METANIOB M UX COCIWHEHH,
pelmars OKCIEpPUMEHTalbHBIE 3aJaud 1o TeMe «MeTaipl»; ONHMCHIBaTh XMUMHUYECKUN
HKCIEPUMEHT C IOMOIIBI0 €CTECTBEHHOIO0 (PYCCKOIO WJIM POAHOIO) s3blKa U SI3bIKA XUMUU;
IPOBOJIUTH pacyeTbl M0 XUMHUYECKUM (GOpMYyJIaM U YPAaBHEHHUSM peakiHi, MPOTEKAIOIUX C
Y4aCTHEM METAJUIOB U UX COCUHEHUN.

MeTtanpeameTHbie pe3yJbTaThl 00y4eHHs

VYyamuiicst 10J15KeH ymemp:

paboTaTh MO COCTaBJIEHHOMY IIJIaHy, MCIOJb3ysl HapsAy C OCHOBHBIMHM U JONOJHHUTEJIbHbIE
cpenacTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE MpuOopsl, cpeactBa MKT); ¢ momoieio yuaurens
OTOMpaTh Ul pelIeHus] yueOHbIX 33/1a4 He00X0AUMBIE CIIOBAPH, SHLUKIIONEANH, CIIPAaBOYHHKH,
AIIEKTPOHHBIE JIMCKH; COMOCTaBIATh M OTOMpaTh MH(OPMALMIO, MOJYYEHHYIO W3 Pa3IMYHbIX
UCTOYHUKOB (CIIOBAapH, SHUUKJIONEANHN, CIPABOYHHUKH, JIEKTPOHHBIE JUCKU, CeTb MHTEpHET);
MpeCTaBIsATh MH(GOPMaLKI0O B BHAE TaOJMI], CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenueM cpenactB UKT; ohopmiaTe cBOM MBICIH B YCTHOH M MUCBMEHHOH peuu ¢ y4eToM
CBOMX Y4E€OHBIX U JKU3HEHHBIX pPEUYeBBIX CUTYallui, B TOM 4yucie ¢ npuMeHenueM cpencts MKT;
COCTABJIATH PELICH3UIO HA TEKCT; OCYLIECTBIIATh JOKA3aTeIbCTBO OT IIPOTUBHOTO.
IIpakTuyeckas padora Nel. OcyiiecTBiaeHHE IETTOYKH XUMUYECKUX MTPEBPALICHHI.
IIpakTnyeckas padora Ne2. [lonydeHue u CBOCTBA COEIMHEHNI METAIIIIOB.

IIpakTuyeckas padora Ne3. Pemenue skciepuMeHTaIbHBIX 33/1a4 Ha Paclio3HaBaHUE U
MIOJIy4YEHUE COCIUHEHUI METAIIIIOB.

IIpenmeTHble pe3yJibTaThbl 00yYeHHs

VYuamuiicst 10J1KeH ymemp:



oOpariaThcs ¢ J1abopaTopHBIM 000PYAOBAaHUEM M HArpeBaTEIbHBIMU MTPUOOPAMHU B COOTBETCTBUU
C IPaBUJIAMHU TEXHUKU 0€30MAaCHOCTH; HAOIIOATh 32 CBOWCTBAMH METAJIOB U UX COCIMHEHHN U
SBJICHUAMHU, MPOUCXOJAIIMMU C HUMH; ONUCBHIBATD XUMMUYECKHH 3KCIEPUMEHT C IHMOMOILBIO
€CTECTBEHHOI'O (pyCCKOTO WM PpOJHOIO) si3blKa M fA3bIKA XUMHM, J€JaTh BbIBOJABI IO
pe3ysbTaTaM IPOBEJEHHOI0 SKCIIEPUMEHTA.

MetanpeameTHble pe3yJbTaThl 00y4eHHs

VYyamuiics 10J1KeH ymens:

OTpeneNaTh, UCXOAd U3 y4eOHOW 3ajaud, HeOOXOAMMOCTb HCIIOJIB30BaHHUS HAOIIONCHHS WU
9KCHEPUMEHTA.

Tema 3. Hemeraibl (24 4)

OOmast XapakTepuCTUKa HEMETaJUIOB: IojoxkeHue B I[lepuoauueckol cucTeMe XMMHYECKHX
anemeHToB /. 1. MenneneeBa,0c00EHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpULATENBHOCTH (D0)
KakMepa «HemeTammuHocTny, psaa 0. Kpucramimueckoe cTpoeHHE HEMETAUIOB — IPOCTBIX
BeulecTB. Asutorponus. Pusudeckue CBOMCTBa HeMeTauioB. OTHOCUTENBHOCTh IOHATUMN
«METAI» U «HEMETaJLI».

Boaopoa.llonoxenue Bomopoaa B Ilepumoandeckoid cucrteMe XuUMUYeckux anemeHtoB J[. .
MenpeneeBa. CtpoeHue atoMa U MoJieKyJibl. PU3MYEeCKUe U XMMHUYECKHE CBOICTBAa BOAOPOAA,
€ro MOoJy4yeHUE U IPUMEHEHHUE.

Boaa.

Crtpoenue Moisekynbl. Bogopoanas xumuueckas cBsi3b. @u3nueckue cBOWCTBA BOAbl. AHOMAIUU
CBOWCTB BOJbl. ['mapodunbHble M ruapodoOHbIE BemiecTBa. XMMHUYECKHE CBOWCTBA BOJIbI.
KpyroBopor Boapl B mpupone. Bomoouuctka. Aspamusi BoOAbl. BbITOBBIE  (UIBTPHI.
MunepanbHble BOJbl. JJucTuiuinpoBaHHas Bojia, €e NoJdy4eHre U IPUMEHEHHE.

O01mas XxapaKkTepucTHKA rajJ0reHoB.

Crpoenue atomoB. IIpocThie BeliecTBa 1 OCHOBHBIE CO€AMHEHUS FaJION€HOB, X CBOMCTBA.
Kpatkue cBenenus o xjope, oOpome, prope u ione. [IlpuMeHnenne raoreHoB U X COSAUHCHUH B
HapOJHOM XO3SIICTBE.

Cepa.

CrpoeHue aToMa, aJuIOTPOITUs, CBOMCTBA U pUMEHEeHne pomOndeckoil cepbl. Oxcusl cepsl (IV)
u (VI), ux nonxydyenue, cBoiictsa u npumeHenue. CepHas KUCJIOTa U €€ COJIU, UX IPUMEHEHHUE B
HapoAHOM Xo3siicTBe. [Ipon3BOACTBO CEpHON KHUCIIOTHI.

A3or.

CrpoeHne aToMa M MOJIEKYJIbI, CBOMCTBA IPOCTOrO BeUleCTBA. AMMHAaK, CTPOEHUE, CBOMCTBA,
nosiyueHue 1 npumeHenue. Coau aMMOHUS, UX cBoMcTBa U npumeHeHue. Okcunpl azora (I1) u
(V).

A30THas KMCIIOTa, €€ CBOMCTBa U puMeHeHne. Hutpatsl 1 HUTPUTHI, TpoOJIeMa UX COJepKaHus
B CEJIbCKOXO035HCTBEHHON MPOAYKIIMH. A30THBIE YJ00pEHUS.

Dochop.

CrpoeHue aroma, aulOTpONHMs, CBOWCTBa Oenoro u kpacHoro ¢ocdopa, ux NpUMEHEHHE.
OcHoBHble coenuHeHus: okcun (ocdopa (V) u oprodochopnas kuciaora, GocdaTsl.
®docdopHble yIoOpeHHs.

Yraepoa.

Crpoenue aroma, ajsIoTpoIus, CBOcTBAa MouuKkauii, npumenenue. Oxcusl yraepona (I1) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaTbl: KaJIbLIUT, COAA, MOTAII, UX 3HAUEHHUE B MPUPOE
Y )KM3HU Y€JI0BEKa.

Kpemnuii.

CrpoeHne atoMa, KpUCTAIIIMYECKUM KpPEMHUH, €ro cBOWCTBAa M NpUMeHeHHe. OKCua KpeMHUs
(IV), ero npuponubsie pazHoBUIHOCTH. CHUIMKATHI. 3HAYCHUE COCTMHEHUN KPEMHUS B )KHUBOU U
HeXUBOU npupoze. IloHaTHe 0 CUIMKaTHON IPOMBIIUIEHHOCTH.

JdemoHcTpaumu.

OOpa3ipl rajJoreHoB — TPOCTHIX BEIIECTB. B3auMojeiicTBue TrajlloreéHOB C HATpHeM, C
anmoMuHueM. BoiTecHeHHe xJ0poM Opoma MM MOja U3 pacTBOPOB HX cojiell. B3aumonelictue



Cephl C METAJNIAMH, BOJIOPOJOM U KUCIOPOJIoM. B3auMoaencTBue KOHIEHTPUPOBAHHOM a30THOM
KHUCJIOTHI ¢ MeAblo. [lorsoiienue yriem pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yriem. O0pasibl NpUPOAHBIX COEAMHEHU XJ10pa, cepbl, pocdopa, yriepona,
kpemHusi. O0pa3Ipl BAXKHEUIITNX JIJIs HAPOJIHOTO XO35HCTBa Cynb(}haToB, HUTPATOB, KAPOOHATOB,
docdaron. OOpa3Isl cTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHbI€e ONBITHI.

20. Ilonyyenue u pacno3zHaBanue Bogopoja. 21. MccienoBaHue MOBEPXHOCTHOIO HATSKEHUS
BOJIbL. 22.PacTBOpeHME MepMaHraHaTa Kajius WM MEIHOro Kymopoca B Boje. 23. I'mapararus
06e3BoxkeHHOTO cynabdara menu (II). 24. MI3roToBiieHHE TUTICOBOTO OTIIEYATKa.

25. O3HakoMJICHHE C KOJUIeKIHeW OBITOBBIX (GUIBTPOB. 26. O3HAKOMIICHHE C COCTaBOM
MHUHEpaIbHON BoAbl. 27. KauecTBeHHas peakuuss Ha rajoreHua-uoHnl. 28. Ilomydenue wu
pacnio3HaBanue kuciopoaa. 29. I'openue cepsl Ha Boznyxe u B kuciopone. 30.CpoiicTBa
paz0aBieHHON cepHOM KucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacmo3HaBaHue coieid
ammonmsi. 33. CaoiictBa pa30aBiieHHOW a30THOW kucinoTel. 34. B3aumonelicTBue
KOHIIEHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Menbto. 35. ['openne docdopa Ha Bo3ayxe U B
kucnopone. 36. PacroznaBanue docdaroB. 37. I'openue yras B kucinopoje. 38. Ilomyuenue
YrOJIbHOM KUCJIOTHI U u3ydeHue ee cBoMCTB. 39. [lepexo kapOOHATOB B THIPOKApOOHATHI.

40. Paznoxxenue rugpokapbonara Hatpus. 41. [lomyuyenue KpeMHEBOW KHCIOTHI U U3yUYEHHE €€
CBOWCTB.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

Yyaiuiics 10J15KeH yMeThb!

WCIIOJIB30BaTh MPU XaPAKTEPUCTHUKE METAJJIOB M WX COCIWHEHUM TMOHATHS: «HEMETaJUIbI»,
«TaJIOTeHbI», «AJUIOTPOMHBIE BHIOM3MEHEHUS», (OKECTKOCTh BOJBD», «BPEMEHHAsl >KECTKOCTb
BOJIBI», «IIOCTOSTHHAS )KECTKOCTH BOJIBI», «OOIIast )KECTKOCTh BOJIBI;

JIaBaTh XapaKTEePUCTUKY XHMHYECKUX DJIEMEHTOB-HEMETAIOB (BOJOpOJA, TajOreHOB,
KHCIJIOPOJIa, Cephl, a30Ta, Gocdopa, yriaepoaa, KpeMHHUs ) 110 UX MoJoxkeHuo B [lepuonnueckoi
cucteme xumuuyeckux anemeHToB J[. . MenneneeBa (XUMUYECKUI 3HAK, MOPSAKOBBIA HOMED,
NepuoJi, Tpylma, MOATPYINa, OTHOCUTEIbHAs aTOMHAs Macca, CTpOeHHue aTtoma (3apsn sapa,
YHCIIO MPOTOHOB M HEUTPOHOB B sifipe, 00Iee YUCIO 3IEKTPOHOB, paclpeieleHHe dJIEKTPOHOB
MO DJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIECTBO, (pOpMyJia, Ha3BaHUE W THUI BBICIIETO OKCHAA U
TUAPOKCHAA, popMyra U XapakTep JIeTy4ero BoJOPOJAHOTO COeIMHEHN S ); Ha3bIBaTh COCAMHEHUS
HEMETAJUIOB U COCTAaBIIATh MX (DOPMYJBI MO HAa3BAHUIO; XapaKTEPHU30BaTh CTPOCHHE, OOIIHE
dusznyecKkue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIOB; OOBACHATh 3aBUCHMOCTh
CBOMCTB (MM TpEJCKa3bIBaTh CBOMCTBA) XUMHUYECKHUX DJIEMEHTOB-HEMETAIJIOB (paauyc,
HEMETAJUTMUYEeCKHEe CBOMCTBA  DJIEMEHTOB, OKHCIUTEIBbHO-BOCCTAHOBUTEILHBIE  CBOWCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMH COEIUHEHUHN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIUX OKCHJIOB
U THUJIPOKCHUIIOB, JIETYYUMX BOJOPOJIHBIX COCIUHEHHH, OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIC
cBoiicTBa) OT mnoJjoxkeHuss B Ilepumonmyeckoil cucremMe xumuueckux osnemento . U.
MenneneeBa; ONUCHIBaTh OOIIME XMMHUYECKHME CBOWCTBA HEMETAIUIOB C  IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa W SI3bIKa XWMHH, COCTABJISATH MOJEKYJISIPHBIC
YpaBHEHHUS PEAKIINI, XapaKTEPU3YIOIMUX XUMHUECKHUE CBOMCTBA HEMETAIUIOB U UX COCIMHEHUH,
a TaKXe DOJEKTPOHHBIC YpPABHEHHUS TMPOIECCOB OKHUCICHHUSI-BOCCTAHOBIICHMS; YpPaBHEHUS
AIIEKTPOJIUTUYECKON  JUCCOIMAIINK; MOJEKYIspHbIE, TOJHBIE U COKpAIICHHbIE HOHHBIC
YpaBHEHUS PEAKINI C y4aCTHEM DJIEKTPOJIUTOB; YCTAHABIUBATh TPUYUHHO-CIICICTBEHHBIEC CBSI3H
MEXy CTPOCHHEM aToMa, XMMHUYECKOM CBSA3bIO, TUIIOM KPUCTAIITMYECKON PElIeTKH HEMETAIIOB
U WX COCIWHEHWH, WX OOMMMH (U3NICCKUMH H XUMHUYCCKUMH CBONCTBAMH; OINHUCHIBATH
XUMHUYECKHE CBOWCTBAa BOJOpOJA, TallOTEHOB, KHUCIOpOHa, Cepbl, a3oTa, ¢ocdopa, rpadwura,
ajMasa, KpeMHUS U UX COSUHEHUN C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MU POAHOTO) SI3BIKA
U s3bIKa XHWMHH;, OIHUCHIBATh CHOCOOBI YCTPAaHEHHUs JKECTKOCTH BOJBI W  BBIMOJHATH
COOTBETCTBYIOIIMA WM XHMHUYCCKUH OSKCIICPUMEHT; BBIOIHITH, HAOJIOIATh M OMHCHIBATH
XUMHUYECKHA DJKCIEPUMEHT MO0 pAclo3HABaHUIO HOHOB BOJOpOJa W aMMOHHS, CyIbdar-,
kapOoHaT-, cuinukar-, Qocdar-, xmopua-, OpoMHUA-, HOAUA-HOHOB; HSKCIEPUMEHTAIHHO



HCCJIEN0BATh CBOMCTBA METANIOB M MX COEIMHEHMI, peniaTh 3KCIEPUMEHTAIbHBIE 33aJa4M 10
teMe «HemeTtamnbl»; ONMUCHIBATh XWMHYECKHH SKCHEPUMEHT C TMOMOIIBI0 E€CTECTBEHHOIO
(pycckoro WM pOJIHOrO) SI3bIKa W SI3bIKA XUMHUU; MPOBOJUTH PACYETHl MO XUMHUYECKUM
dbopMyniaM U ypaBHEHHSIM PEAKIUN, TPOTEKAIONINX C yYaCTHEM HEMETANIOB M HX COCTUHCHHIA.
MeTanpeameTHble pe3yJabTaTbl 00y4eHUs

VYuamuiicst J0J15KeH ymemp:

OpraHM30BBIBATH yueOHOE B3aMMOJCICTBHE B TIpymme (pachpenensTbh poJid, JT0rOBapUBaThHCS
JIpYyT C IPYroM U T. ]I.); IPEIBUAETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJICKTUBHBIX PEIICHUN;
MOHUMATh IPUYMHBI CBOETO HEYyCIeXa U HaXOAUTh CIIOCOOBI BHIXOA U3 3TOM CUTYAlIUU;

B JMAJOTe C YYHUTEIEM YYHTHCS BbIpAa0ATHIBATH KPUTEPHUH OICHKH U OIPEACATh CTEICHBb
YCIELIHOCTHA BBIMOJHEHHUS CBOEH pabOThl U pabOThl BCEX, UCXOMS U3 UMEIOIIUXCS KPUTEPUEB,
COBEPILIEHCTBOBATh KPUTEPUHM OLEHKH U MOJIb30BATHCSA MMM B XOJI€ OIICHKM M CaMOOILICHKHU;
OTCTaWBaTh CBOIO TOYKY 3PEHMsS, apryMEHTHUpPYS €e; IMOATBEPk AAaTb apryMEHThl (aKTamu;
KPUTUYHO OTHOCUTBHCA K CBOEMY MHEHHUIO; CIyLIaTh JAPYTHUX, NBITATbCS MPUHUMATH JPYTYIO
TOUKY 3peHHs, OBITb TOTOBBIM H3MEHHTHb CBOIO TOYKY 3PEHHS; COCTaBIATH pedepar Mo
oTpenieNieHHOH (hopMe; OCYIIECTBISTh KOCBEHHOE Pa3AeINTEIbHOE I0Ka3aTeIbCTBO.
IIpakTHyeckas padora Ne4 JxkcnepumMeHTaJbHbIE 3a1a4M 110 Teme «Iloarpynmna
KHCJI0POAa»

IIpakTuyeckass padora NeS JkcnepumenTaIbHbIe 3a1a4M 110 TeMe «[loarpynna azora u
yriaepoaa»

IIpakTuyeckas padora Ne6 «IlosryuyeHue, coOMpanue U paclio3HABaHHE Ta30B»
IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

VYyamuiics 10JIzKeH ymems.

oOparatecs ¢ 1adopaTopHbIM 000pYIOBaHHUEM M HATPEBATEIHLHBIMH MPUOOPAMHU B COOTBETCTBUU
C TIpaBUJIaMU TE€XHUKH 0€30MaCHOCTH; HAOII01aTh 32 CBOMCTBAMH HEMETAJUIOB U UX COCIMHEHUN
U SBJICHUSIMHU, TTPOUCXOMASIIUMH C HUMH; OINUCHIBATh XUMHUUYECKHI HKCIIEPUMEHT C IOMOIIIBIO
€CTECTBEHHOTO (PYyCCKOTO WM POJHOTO) si3blKa M fA3BIKA XUMHH, JIeJaTh BBIBOJABI IO
pe3ysbTaTtaM IpOBEAEHHOIO HKCIIEPUMEHTA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHU s

Vyamuiics 10JKeH ymemsb. ONPENEsaTh, HCXOAS €3 y4yeOHOM 3aaaud, HEOoOXOIUMOCTh
MCIIOJIb30BaHUs HAOMIOICHHS WITH DKCIIEPUMEHTA.

Tema 4. Oprannyeckue coeTUHEHHS.

Teopust XUMHUUYECKOTO CTPOEHUS opraHndeckux coequnennii A.M. bytneposa. [IpenensHbie
yrieBoopoAsl. ['omonoruyeckuii psia. Mzomepusi. CTpykTypHbIE (GOPMYITBI YTIEBOJOPOIOB.
HenpenenbHble yraeBogOpOAbL: aJKEHbI, AIKUHBI, aJIKaIUE€Hbl. ApOMaTUYECKHUE YTIIEBOJOPOIBL.
Cnuptsl. I'muniepun. KapGoHoBbie KUCIOTHL. JKUpBI, C10XKHBIE 3PUPBI. AMUHOKHUCIOTHI U OEJIKH.
Yrnesonsl. [Tomumepsl.

YdeHuk HAy4YuTCH:

- Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (hopMyIie:

MeTaH, 3TaH, STUJIEH,

METaHOJI, 3TAHOJI,

[JIMLEPUH, YKCYCHAs KHCIIOTa, aMUHOYKCYCHAsl KMCIIOTa, CTeapUHOBasi KUCJI0Ta, OJIEMHOBAS
KHCJIOTA, TJII0K03;

- OTMIPECIATh BO3MOXKHOCTh MPOTEKAHUS PEAKIIMA HEKOTOPBIX MPEACTABUTENICH OPTaHHYECKIX
BEILECTB C KMCIOPOJOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

Tema 5. O00061eHHEe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IKOJIBI (7 1)

Ilepuoanueckuii 3axkoH u [lepuoauueckas cucrema xuMuueckux 3yemMeHToB . . Menaeneesa.
®u3nYecKuil CMBICT TIOPSAIKOBOTO HOMEpa »dJEMEHTa, HOMEpPOB TEpHOJa ¥ TPYIIIHL.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB AJIIEMEHTOB M MX COEJIMHEHHMM B MEpUOJaxX W Tpymmax B
CBETE MPEACTABIEHUIN O CTPOEHUH aTOMOB 3JIEMEHTOB.



3HauYeHHE MEPUOAUYECKOTO 3aKOHA. BUAbl XMMHUYECKHMX CBSI3€d W THIIBl KPUCTAJUIMYECKUX
pemeTok. B3anMocBs3b cTpoeHUs: U CBOMCTB BemiecTB. Kiaccudukanus XMMUYECKHX pPeaKIui
[0 Pa3IMYHbIM NMPU3HAKaM (UHCIIO U COCTAB Pearupyrouux U 00pa3yrouXcs BEIIeCTB; HaJuune
rpaHuiibl  pasfena (a3; TermaoBod JPQEeKT; U3MEHEHHWE CTEIEeHeH OKHUCIICHUS aTOMOB;
MCIIOJIb30BAaHUE KaTall3aTopa; HampapieHue nporekanus). CKOPOCTh XUMUYECKUX PEaKIUi U
dakropbl, Biustonme Ha Hee. OOPaTUMOCTh XUMHUYECKUX PEAKIUH M CIOCOOBI CMEIICHHS
XUMHYECKOIO PaBHOBECHS.

IIpocTeie ¥ cnoXHBIE BeEHIECTBA. MeTalibl U HEMETaJUIbl. ['€HeTHYeCcKHe psAlIbl MeTajia,
HEeMeTalla W rnepexoAaHoro wmerauia. OKCUABIM  TUAPOKCUABl (OCHOBAaHHUS, KHCIOTHI,
am(pOTepHBIC THAPOKCHUIBI), coliu. VX cocTaB, KiaccupuKanus U o0IIHe XUMHYECKHE CBOICTBA B
CBETE TEOPUH DJIEKTPOJIUTUUECKON aucconuanuu. Pemenue 3anay.

JInuHOCTHBIE pe3yJIbTaThl 00y4eHH s

Yyamuics HoJIKeH:

3HaAmMb U NOHUMAMb. OCHOBHBIC MCTOPUYECKHE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XUMHUH H
oOmiecTBa; JOCTHKEHHS B OOJIACTH XMMHUHU U KyJIbTYpHBbIE TPAAWIHMH (B YACTHOCTH, HAYYHBIE
TPaaUIIN) CBOCH CTpaHbl; OOIIEMHUPOBBIC JOCTHKEHHUS B 00JIACTH XUMHUH; OCHOBHBIEC IPHHIIHIIBI
U MpaBUjia OTHONICHUS K MPUPOJIE; OCHOBHI 3/I0pPOBOTO 00pa3a >KU3HH U 310pOBbecOeperaronmx
TEXHOJIOTHIA;

IpaBujia IOBEJICHUS B UYPE3BbIYAHHBIX CUTYalMSX, CBA3AHHBIX C BO3JECHCTBHEM pa3IMYHBIX
BELIECTB; OCHOBHBIE MpaBa U 00S3aHHOCTU IpakJaHNHA (B TOM YMCIIE Y4alllerocs), CB3aHHbIE C
JUYHOCTHBIM, MPOGECCHOHATBHBIM U )KU3HEHHBIM CAMOOTIPE/ICIICHUEM;

COLMAIbHYIO 3HAYMMOCTb U COJIepKaHue Mpodeccuii, CBA3aHHBIX C XUMUEHH;

UCHBIMBIEAMb . YYBCTBO T'OPIOCTH 32 POCCUNMCKYI0 XUMHUYECKYIO HAYKY U yBa)XXEHUE K UCTOPUU
€€ pa3BUTHUS; YBaOKEHHUE M IPUHATHE TOCTHKEHUN XHUMUU B MHpeE; JII0OOBb K IPUPOJIE;
YBOXXEHHE K OKPYXKAIOUUM (y4yalluMCs, YYUTEISM, POJUTENAM M Ap.) — YMETh CIOyllaTh U
CIIBIIIAThH MMApTHEPA, IPU3HABATh IIPABO KAKJOT0 HA COOCTBEHHOE MHEHUE, IPUHUMATh PELLIECHUS
C Y4E€TOM IO3ULUN BCEX YYACTHUKOB; YYBCTBO IPEKPACHOTO M 3CTETUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB W MX IPEBPAIICHUI; CAMOYBAKEHHE MW 3MOLMOHAJIBHO-
HOJIOKHUTETBHOE OTHOIIEHHUE K cebe;

npu3Haeamyp: IE€HHOCTD 37J0POBbs (CBOETO U JIPYrUX JIt0JeH ); HEOOXOAUMOCTh CAMOBBIPAKEHUS,
caMopeaJIn3aliy, COLIMAILHOTO MPU3HAHUS;

0CcOo3Haeamp: TOTOBHOCTH (WJIM HETOTOBHOCTb) K CAMOCTOSATEIbHBIM MOCTYIKaM U JIEHCTBUSM,
OTBETCTBEHHOCTh 33 MX PE3YJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIpaXaTh U
OTCTanBaTh CBOKO MO3UIIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM MOCTYIIKaM;

npOAGAAMY: HKOIOTUUECKOE CO3HAHME; 100pOXKeIaTeabHOCTh, TOBEpHE M BHUMATEIBHOCTh K
JIOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY M JApYyKO€, OKa3aHHIO IOMOIIM TEM, KTO B HeH
HyX/aeTcs; OOOOIIeHHBIM, YCTOWYMBBII W U30MpaTenbHBI MO3HABATENbHBIM HHTEpEC,
WHUIMATUBY U JHO003HATEIBLHOCTh B U3yUEHUU MUPA BEIIECTB U pEaKLUii; IeJIeyCTPEMICHHOCTh
U HACTOMYMBOCTb B JOCTHKEHMM LI€J€H, TOTOBHOCTh K IPEOJOJIEHUIO TPYAHOCTEM;
yOeXJAEHHOCTh B  BO3MOXKHOCTH  TO3HAHMSI  MPHUPOABI, HEOOXOJWMOCTH  Pa3yMHOIO
WCIIONIb30BaHUs JOCTHKECHUI HAYKH U TEXHOJOTHH JIJIsl pa3BUTHSI OOIIECTBA;

ymemp: YCTAaHABIMBATH CBSI3b MEXAY ILEIbI0 HM3Y4EHMS XHMHM W TEM, 1 4Yero OHa
OCYILIECTBIISICTCS (MOTHBAMH); BBIMOJHATH KOPPUTHUPYIOIIYIO CAMOOILICHKY, 3aKJIIOYAIOIIYIOCsS B
KOHTpOJIE 3a TMPOLECCOM U3YUYEHUsS XUMHH M BHECEHHH HEOOXOTUMBIX KOPPEKTHUBOB,
COOTBETCTBYIOIIIMX dTalaM U croco0aM M3ydeHHUsl Kypca XUMUU; BBIOIHATh PETPOCTIEKTUBHYIO
CaMOOIICHKY, 3aKJIIOYAIOIIyIOCsd B OILIEHKE IMpOLEecca M pe3ysibTara M3y4deHUs Kypca XUMUU
OCHOBHOMW HIKOJIBI, [IOJIBEICHUN UTOTOB HA OCHOBE COOTHECEHUS LICJIEH U Pe3yIbTaTOB; CTPOUTH
’KU3HEHHbIE U TPO(eCCUOHATbHBIE IJIAHBI C Y4E€TOM KOHKPETHBIX COIHMAbHO-UCTOPUYECKUX,
MOJUTUYECKUX M SKOHOMHUYECKUX YCIOBHIA; 0CO3HABATh COOCTBEHHbIE LIEHHOCTH U COOTBETCTBUE
UX MPUHUMAEMbIM B KU3HU PELICHUSIM; BECTU JMAJIOr Ha OCHOBE PAaBHOMNPABHBIX OTHOIIEHUN U
B3aUMHOT'O YBa)XEHHUS; BbLIENATh HPABCTBEHHBIN ACMEKT MOBEACHUS U COOTHOCUTH IMOCTYNKHU
(cBOM M Jpyrux JoJiel) U COOBITUSL C MPHUHATHIMU 3TUYECKUMH HOPMAaMH; B TpeJesiax CBOUX



BO3MOKHOCTEN NPOTUBOAECHCTBOBATh JCHCTBUAM W BIUSHMAM, MPEICTABISAIOIMIAM YIPO3y
KHU3HH, 3/I0POBBIO U O€30MaCHOCTH JIMYHOCTH U OOIECTBA.

BbINyCKHUK HAY4YUTCS:

* ONIMCBHIBATh CBOMCTBA TBEPIBIX, IKUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBLACS HX
CYyILIECTBEHHbIE TPU3HAKY;

* XapaKTepU30BaTh BELIECTBA II0 COCTaBY, CTPOEHUIO U CBOICTBaM, YCTaHABJIMBATH
MIPUYMHHO-CJIEACTBEHHBIE CBSA3H MEXy JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX IIOHATUH «aTOM», «MOJIEKYJa», «XUMUYECKUI
3JIEMEHT», «IIPOCTOE BEILIECTBOY, «CI0KHOE BEIIECTBOY», «BAJIEHTHOCTHY», UCIIOJb3YSl 3HAKOBYIO
CUCTEMY XUMMH;

* 1300paXkaTh COCTAB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYLTHOCTD
XUMUYECKHUX PEAKLUN ¢ TOMOIIBI XUMUYECKUX YPABHEHUN;

* BBIUUCJIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MacChl BELIECTB, a TaKkKe
MacCOBYIO JIOJII0 XMMMUYECKOTO 3JIEMEHTAa B COEIUHEHUSX I OLEHKM HX IPAKTHUYECKON
3HAYUMOCTH;

* CpaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* KJ1acCU(UIMPOBATH OKCUABI 1 OCHOBAHHMSI I10 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUECKOM MOCY1011;

* IPOBOJUTH HECIIOKHBIE XMMHYECKHE OIBITHl U HAONIOACHUS 32 W3MEHEHUSMU CBOWCTB
BEIIECTB B IMPOIECCe HMX TNPEBPALICHUH; COOIMIOAATh MpaBWiIa TEXHHKH O€30MacHOCTH MpH
MPOBEJICHIH HAOIIOICHUN U OTIBITOB;

* pa3nuyaTh OAKCHEPUMEHTAJIBHO KHUCIOTHl M  INEIOYHM, IMOJIb3YACh HMHAMKATOPaMU;
OCO3HaBaTh HEOOXOIMMOCThH COOIIOJICHUSI Mep O€30MacHOCTH MpH OOpAaIllEeHUU C KUCIOTaMH U
LIeJI0YaMHU.

* pacKpbIBaTh CMbICH nepuoaudeckoro 3akona J[. . Menzaeneena;

* OTHCHIBATH U XapaKTEPHU30BaATh TAOINYHYIO (POPMY MEPUOJMUECKON CUCTEMBI XHMUYECKHIX
DIIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SJAEp M paclpeaeieHHe 4YHcia 3JIEKTPOHOB IO
JIEKTPOHHBIM CJIOSIM aTOMOB XWUMHYECKMX JJIEMEHTOB MaJbIX IEPUOJIOB NEPUOAMYECKON
CUCTEMBI, a TAK)KE€ KaJIus U KaJblIUs;

* pa3nuyaTh BHUJbl XMMHYECKON CBSI3M: MOHHYIO, KOBAJEHTHYIO INOJISIPHYIO, KOBAJEHTHYIO
HENOJISIPHYIO U METAJTMYECKYIO;

* n300pakaTh HJIEKTPOHHO-MOHHBIE (OPMYINBI BEIIECTB, OOpPA30BAHHBIX XHUMHYECKHUMHU
CBS35IMHU pa3HOTO BU/JA;

* BBIIBIIAIT 3aBHCHUMOCTH CBOMCTB BEIIECTB OT CTPOEHHUS MX KPUCTAIIIMYECKHX PEIIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMHUYECKHE DJIEMEHTBl M MX COEAMHEHHS Ha OCHOBE IIOJIOXKCHMS
AJIEMEHTOB B MEPUOINYECKON cHCTEME U OCOOEHHOCTEN CTPOEHHS X aTOMOB;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHYECKOE 3HAUEHUE NEPUOAMYECKOTO 3aKOHA H
MEePUOUYECKON CHCTeMbl XuUMHUUYeckux »dieMeHToB [I. . MennaeneeBa; © OOBSACHATH CYTh
XUMHUYECKHX MPOLIECCOB U X MPUHIMITHAIBHOE OTINYNE OT (PU3HUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBUS MIPOTEKAHUSI XUMHUUECKHUX PEaKIIHiA;

* YCTaHABJIMBATh INPUHAMJIEKHOCTh XUMHUYECKONH pEaKUUU K ONPEACIEHHOMY THUIy IO
OJIHOMY M3 KJIacCU(UKAIIMOHHBIX MPHU3HAKOB: 1) MO YMCIY M COCTaBY HCXOJHBIX BELIECTB U
IPOAYKTOB peakiuHu (peakUuu COEAMHEHUs, pa3JIoKEHUs, 3aMelleHus U oOMeHa); 2) o
BBIJIEJICHUIO WJIM TOTJIOLIEHUIO TEIUIOTHI (peaklMu 3K30TEepPMUYECKHE U SHIAOTEPMHUECKHUE);
3) M0 M3MEHEHUWIO CTENeHEeW OKUCICHHS XUMHYECKUX DIIEMEHTOB (pEakIMH OKUCIUTEIbHO-
BOCCTaHOBUTEINbHBIE); 4) 0 0OPaTUMOCTH Tpoliecca (peakiuu oOpaTUMble 1 HEOOpAaTUMBIE);

* COCTABJIATh YPABHEHMS AJIEKTPOJIUTUYECKOW [MCCOLMALMM KHUCIIOT, ILEJIOYEH, COojel;
MOJIHbIE M COKpAIIEHHbIE HOHHBIE YpaBHEHMsI peakluil oOMeHa; ypaBHEHHUS OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pEaKIUi;



* IPOTHO3UPOBATh MPOIYKTHl XMMHUECKUX pPEaKIHil 1mo (opmMmysiaM/Ha3BaHUSAM HCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIC BEIIECTBA 1O (hOpMYyJiaM/Ha3BaHUSAM MPOJTYKTOB PEAKIIUH;

* COCTaBJIATh YPaBHEHHs PEAKIIMil, COOTBETCTBYIOLIUX MOCIEI0BATEIBHOCTH («IEHTOYKE))
MpEeBpaIllCHUI HEOPraHMYECKUX BEIIECTB PA3IMUHbBIX KJIACCOB;

* BBISIBJISITh B IIPOLIECCE JKCIEPUMEHTa IMPHU3HAKU, CBHUAETEIbCTBYIOUIME O MPOTEKAHUU
XUMHYECKON PEAKIIUY;

* IPUTOTOBIIATH PACTBOPHI C ONPEIETIEHHON MacCOBOM J10JIel PaCTBOPEHHOTO BEIIECTBA;

* OIIPEACNIATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT M WIEIOYEH MO H3MEHEHUIO
OKpPAaCKH UHJIUKATOPOB;

* POBOAUTH KAYECTBEHHBIC PEAKIMH, MOJATBEPXKAAIONINE HAJIUYME B BOAHBIX PAaCTBOpaxX
BEIIECTB OT/AEIbHBIX HOHOB

* ONPEACNATh NPUHAMICKHOCTh HEOPraHWUYECKHX BEIIECTB K OJIHOMY U3 HU3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIPEENSITh BAJICHTHOCTh U CTETICHb OKUCIICHHUS JIIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH ()OPMYJIBI HEOPTraHUYECCKHX COCIUHCHHH 110 BAJCHTHOCTSM H CTETICHIM
OKHCJICHUS 3JIEMEHTOB, a TaKXKe 3apsi/iaM HOHOB, YKAa3aHHBIM B TaOIUIE pACTBOPUMOCTH KUCIOT,
OCHOBAHHI H COJICH;

* O0BSCHATH 3aKOHOMEPHOCTH M3MEHEHHUs (PU3UYECKHX U XUMHUYECKHX CBOMCTB MPOCTBIX
BEIIECTB (METAJUIOB M HEMETAJIOB) M HX BBICIIUX OKCHUIOB, OOpa30BaHHBIX 3JIEMEHTaAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOINME XMMHUUYECKHE CBOMCTBA, XapaKTEPHBIC JIJISI TPYII OKCHUJIOB: KHUCIOTHBIX,
OCHOBHBIX

* Ha3bIBaTh OOIME XHMHYECKHE CBOMCTBA, XapaKTEpHbIE MJIs KaXKIOTO M3 KIJIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* IPUBOJUTH  TPHUMEPHI  PEAKIUH,  TOATBEPKIAOIIMX  XHUMHYECKHE  CBOMCTBA
HEOPraHWYECKHUX BEIECTB: OKCHIOB, KMCIIOT, OCHOBAHUI U COJIEH;

* ONIPEACNATh BEIIECTBO-OKUCINUTEIb U BEIIECTBO-BOCCTAHOBUTENIh B OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIUSX;

* COCTaBJIATh OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIM OalaHC (JUIsl M3YyYEHHBIX pPEaKIHil) Io
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* MPOBOAUTH JIA0OPATOPHBIC OMBITHI, MOJATBEPHKIAIOIINE XUMUUECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

Boinycknuk nonyuyum 603M03CHOCHIb HAYUUMbBCA:

* TPaMOTHO 00paIaThCcs C BEEeCTBaMU B TTOBCETHEBHOM JKU3HH,

* 0OCO3HaBaTh HEOOXOIUMOCTH COOJIFOICHHS TIPABUIT SKOJIOTUYECKH OE30MacCHOTO MOBEICHUS
B OKPYKaroLIEH IPUPOJHON Cpelie;

* IOHUMATh CMBICI W HEOOXOJUMOCTh COOJIFOJCHHS TPEANUCAHUN, TMpeIaraéMbiX B
WHCTPYKIHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.;

* HCTIONB30BaTh  NPHOOPETEHHBIC  KIFOYEBHIE  KOMIIETEHTHOCTH TIPH  BBITIOJHEHUU
HCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYCHHUIO CBOWCTB, CIIOCOOOB MONYYECHHS] M PACIIO3HABAHUS
BEIIECTB;

* pa3BUBaTh KOMMYHHKATHUBHYIO KOMIIETEHTHOCTh, WCIOJB3ysI CPEACTBA YCTHOH W
MACbMEHHOW KOMMYHHKAallMM TIpu paboTe ¢ TEeKCTaMu Y4YeOHMKAa W JIOTIOJTHHTEIbHOU
JUTEPATypOid, CIPABOYHBIMU TaOJIMIIAMU, MPOSBISATH TOTOBHOCTh K YBKEHUIO MHOW TOYKH
3peHust Py 00CYKICHUH PE3yTbTaTOB BHITIOJIHEHHON PabOTHI;

* OOBEKTHBHO OIICHMBaTh WHGOPMAIIMIO O BEHIECTBAX M XHUMHUYECKUX MpoIleccax,
KPUTUYECKH OTHOCUTBCS K TICEBJOHAy4YHOW WH(OpManuu, HEJ00POCOBECTHONM peKame,
Kacarolleicss UCIOJIb30BaHUs Pa3IUYHBIX BELIECTB.

* 0OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUM JIJIs1 TPAKTUUECKON JEATETHHOCTH YETIOBEKA;

* ONUCBIBATh N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSSI TIOTUKY CUCTEMHOTO aHaN3a;



* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUYECKOM CHCTEMBI XHMHUYECKHUX
AJIEMEHTOB JiJ1s1 OOBSICHEHUS U MPEJIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh IMOCPEACTBOM YIIIYOJICHHS 3HaHUU 00
HMCTOPUU CTAHOBJICHUSI XMMUYECKOW HAYKH, €€ OCHOBHBIX ITOHATHI, IEPUOANYECKOTO 3aKOHA KaK
OJHOTO M3 BAXXHEWIIMX 3aKOHOB MPHUPOJbI, & TAKKE O COBPEMEHHBIX HOCTHKEHHUSIX HAYKU M
TEXHUKH.

* COCTABJISITb MOJICKYJIAPHBIE W TOJHBIE MOHHBIC YpPaBHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpPaBHEHUSM;

* IPUBOJUTH MPUMEPHI PEAKIUM, MOATBEPKIAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3H MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3yJIbTAThl BO3/ICHCTBHS PA3IMYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUY;

* MPOTHO3UPOBATh PE3YJIbTaThl BO3JACHCTBUS pa3IMYHBIX (PAKTOPOB Ha CMEIICHHUE
XAMHYECKOTO PAaBHOBECHSI.

* IPOTHO3UPOBATh XUMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

* IPOTHO3UPOBAThH CIIOCOOHOCTH BEIIECTBA  MPOSBIIATH OKHCIIUTCIILHBIC WU
BOCCTAHOBUTEJIbHbIE CBOWCTBA C Y4ETOM CTEIEHEH OKHUCJIEHUS 3JIEMEHTOB, BXOJSIIMX B €ro
COCTaB,;

* BBISIBJISITh CYIIECTBOBAaHME TI'E€HETUYECKOM B3aWMOCBSI3U MEXJY BEIIECTBAMH B PsAY:
MPOCTOE BEIIECTBO — OKCHJ — TMAPOKCU — COJIb;

* OPraHU30BbIBATh, IPOBOJIUTh YUCHUUYECKUE MTPOCKTHI 10 UCCIIEJOBAHUIO CBOMCTB BELIECTB,
MMEIOIIUX BAKHOE MPAKTUYECKOE 3HAUYCHHUE.

- BBIIBUTATh U MPOBEPSITh IKCIEPUMEHTAIBHO TMIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEILIECTB Ha
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHYECKUE PEAKIIMHU, O XapaKTepe
Y IIPOJIYKTaX Pa3IMYHbIX XUMUYECKUX PEaKLIU;

- XapaKTEepU30BaTh BEIIECTBA 10 COCTABY, CTPOEHUIO U CBOWCTBAM,

- YCTaHaBJIMBATh IIPUYMHHO-CIICCTBEHHBIE CBA3U MEXKAY JaHHBIMU XapPAKTEPUCTUKAMU
BEIIIECTBA;

- ACTIOJIb30BaTh MPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUHU TPU

BBITIOJIHEHUH MIPOEKTOB Ny4eOHO-UCCIIeI0BATENLCKUX 3aa4 110 U3YYCHHIO

CBOICTB, CITOCOOOB MOJYYEHUS U PACTIO3HABAHUS BEIIECTB;

- 00BEKTHUBHO OIIEHUBATh MH(POPMAIIHMIO O BEIIECTBAX U XUMUYECKUX MPOIIECCaAX;

- KPUTUYECKU OTHOCHUTBHCSA K MCEBIOHAYYHON MHPOpMAINH, HeTOOPOCOBECTHON peKiaMe B
CpeJICTBaX MaccoBOM HHpoOpManuy;

- 0CO3HABATh 3HAYEHUE TEOPETUUECKUX 3HAHUM 10 XUMUU JJIS IPAKTUUYECKON IEATENBHOCTH
YeJI0BEKA;

coOIOeHHsI TPEANMUCAHUH, TIPeIaraeMblX B MHCTPYKIIMSIX IO UCIIOJIb30BAHUIONIEKAPCTB, CPEC
TB OBITOBOM XUMHUU U JIP.

KanengapHo — TemaTuveckoe JIAHUPOBAHHE M0 XUMHUH 110 IPOrpaMme
O.C.I'aOpuensina

(2 yaca B HejeJ110, Bcero 68 yacon)

Ne Koa-Bo JarTa npoBeneHus

. /;[ Ha3BaHnue TemMbl ypoka YACOB IIpumeyanue
1aH paxr

Tema 1. BBenenue. [loBTopenne (79)

OCHOBHBIX BOIIPOCOB Kypca 8 kiacca.




XapakTepucTuka XUMHYECKOTO
3JIEMEHTA Ha OCHOBAaHMU €TI0
nostoxkenus B [lepuoanueckoit
cucteme JI. 1. Menaeneena

I

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA Ha OCHOBAaHMU €TI0
nostoxxenus B [lepuoanueckoit
cucteme JI. 1. Menaeneena

lu

CBoMCTBa OKCHAOB, KUCIIOT,
OCHOBAHMH U COJICH B CBETE TEOPUU
ANEKTPOIUTUYECKON AUCCOLUALINH U
OKHCJICHUSA-BOCCTAHOBJICHUS

lu

AmMdoTepHbIE OKCUIBI U THAPOKCHIBI

lu

Ilepunonnueckuit

3akoH U [lepuonuyeckas cucrema
. . Menneneesa B CBETE y4eHUs O
CTPOECHUU aTOMa

lu

O0001IEHNE U CUCTEMATH3AIMS
3HaHUU 1o TeMe «BBenenue)

lu

KonTposbnas padoraNel
no TemMe «BBeneHue

I

Tema 2. MeTa/LIbI.

17 4

[Tonoxenue

AJIEMEHTOB-METAJIJIOB B
ITepuoauueckoit cucreme /1. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
ux aToMoB. Pu3znueckue

cBoMcTBa MeTa/IoB. CIUTaBHI.

1u

XMUMHYECKHE CBOMCTBA METAJIOB.

1u

10

Mertamnnsl B ipupoze. OOmiue
CHOCOOBI MX MOJIYYEHUS.

1u

11

ITonsiTHE O KOPPO3UH METAJLIOB.
Pemmenne pacueTHsIX 3a7a4 ¢
MIOHATHEM MACCO8As 00s 8bIX00A
npooyKma.

1u

12

[lemounbIe MeTaIBI: 00OIIast
XapaKTePUCTHKA.

1y

13

COC)II/IHGHI/ISI HOICJIO0YHBIX METAJIJIOB.

1u

14

[llemouyHO3eMeTbHBIC METAIIIBI: 00TIIast
XapaKTEepUCTHKA.

1u

15

COC,Z[I/IHCHI/ISI MICJI0YHO3CMCIIBHBIX
METAJJIOB.

1u




16

IIpakTyeckas padora Nel
«Ocyl111ecTBIECHUE LIETTIOYKU
XUMUYECKUX ITPEBPAILICHUI.

lu

17

AJIFOMUHUI — IEPEXOIHBIN AJIEMEHT.
duznyeckre 1 XMMHUYECKHE CBOMCTBA
amomunus. [lonyyenue u npumeHeHue
AJTFIOMUHUS.

1u

18

CoenvHeHus arOMUHUA —
OKCHJI ¥ THIPOKCHUJI, UX aM(pOTEPHBIHA
XapaKTep.

1u

19

Keneso — snement VIIrpymmsr
no0o4HOM noArpymnmel. Puznueckue u
XMMUYECKHE CBOMCTBA JKeJe3a.
HaxoxieHue B npupoe.

lu

20

Coenunenus xenesa +2, +3 ux
KAuECTBEHHOE OINPEEIICHUE.
I'enetnueckue psaapl  Fe Y2 i Fe's,

1u

21

IIpakTnyeckas padora Ne2
«[Tomy4enue u cBoiicTBa COCMHEHHIA
METAJLIOBY

lu

22

IIpakTnyeckas padora Ne3
«Pemienne sKcriepuMEHTAIBHBIX
3aj1a4y Ha pacliO3HaBaHUE U MOJTydEeHHUE
COEIMHEHUH METaJLIOB)

1u

23

O00011eHNEe 3HAHUH 110 TEME
«MeTtaniel»

1u

24

KonTpoJsbnas pabora Ne2
1o Teme «MeTayib»

lu

Tema 3. HemeTaibl.

254

25

OO01mmas xapakTepuCTHKa HEMETaJIOB.
OO0111Me XUMUYECKHE CBOMCTBA
HEMETAJIJIOB.

Hewmeransl B mpupoie u criocoObl uxX
MOJTYYEHUSI.

lu

26

Bonopon

1y

27

Bona

1u

28

["anmorensl: 0011as XapaKTEpPUCTUKA.

1u

29

COC,Z[I/IHCHI/I}I TaJIOIrCHOB.

1u

30

Kucnopos.

ly




Cepa, ee pusznuecKrie U XUMUIECKUE

31 | cBoiicTBa. la
CoenuHeHus cepsl.

32 lg
CepHas KUCIIOTa KaK 3JIEKTPOJIUT U €€

33 | comm. 1y
CepHas KHUCIIOTa KaK OKUCIIUTEIIb.

34 | [lomyueHne U MPUMEHEHUE CEPHOM lu
KHCJIOTBI.
IIpakTyeckas padora Ned

35 | «Pemenue sxcnepuMeHTaNbHbIX 3a7au | 1 4
1o reMe «lloarpynna kuciaopoaa»»
A3OT U ero cBOMcCTBA.

36 lu
Ammuak u ero coeauHenus. Conu

37 | ammoHwsL. 1y
Oxkcuppl a3ora.

38 lu
A30THas KUCIOTA KaK JIEKTPOJIUT, €€

39 | nomyuenue u npuMeHeHue. 14
®dochop. Coequnaenus pocdopa.

40 | ITonsaTue o hochopHBIX yI0OPEHHIX la
VYraepon.

41 19
Oxcuppl yriaepona.

42 19
YroiybHas KUCIO0TA U €€ COJIN.

43 | YKecTKOCTb BOJIBI M CTIOCOOBI €€ lu
yCTpaHEHMUSI.
IIpakTHyeckas padora Ne5

44 | «DKkcniepuMeHTaIbHbIE 3a/1a4M 1o Teme | 1 4
«[loarpymnma a3oTa U yriaepoaa»»
Kpemunii. CoennHEHHs] KpEMHUS.

45 lu
CunukatHasi IPOMBIIUIEHHOCTb.

46 lu
IIpakTuyeckas padora Ne6

47 | «Ilonydyenue, cobupanue u lu
pacro3HaBaHHEe ra3oBy
0O000menue mo teMe «Hemeranibsy.

48 lu




KonTpouabsnas pabora Ne3 o reme

49 | «Hemeramwis» la

Tema 4. Oprannuyeckue coeuHeHUsI 124
[IpenMeTr opraHM4ecKO XUMUH.

50 | Crpoenne atoma yriepona. lu
[IpenenbHbIE YTIEBOAOPOIBI.

51 lu
HenpenenbHble yraeBogopoabl.

52 | DTuIIeH U ero rOMOJIOTH. lu
HenpenenbHbie yraeBogopoabl:

53 | anKuHBI, ATKaTHEHBI, APCHBL. la
Cnuprtsl. ['munepuH.

54 1y
KapOoHOBBIC KHCITOTEHI.

95 lu
Kupsl, criioxxsbie 3QHpHI.

56 lu
AMHMHOKHUCIIOTHI ¥ OCTIKH.

57 lu
YrneBopl.

58 lq
ITonumepsl.

59 lq
O060011eH1Ee 3HAaHUH 10 OPraHUYECKON

60 | xumum. 1y
KonTpoJubnas padora Ne4 o reme

61 | «Oprannueckue BemecTBay» la

Tema 5. O000menne 3HAHUI 3a KypC 7y

OCHOBHOH IIKOJIbI
Ilepuoauueckuii 3aK0H U

62 Ilepnonnueckas cucrema 1. 1. 1y
MenpeneeBa B CBETE€ TEOPUH CTPOSHUS
aToma.
Buapl XuMHU4YeCKUX CBSA3EH M TUIIBI

63 | KPHCTAIHYECKNX PEIIETOK. 14
B3anMoCBA3b CTPOEHHUS U CBOWCTB
BEIIECTB.
Knaccudukanms

64 | XMMHUYECKUX peaKIUil 0 Pa3IMYHBIM lu

pU3HAKaM.




Knaccugukarus opraHuuecKux u
65 | meoprammueckux BemecTs. 149

CBolicTBa OpraHUYECKUX U

66 | HeopraHuueckux BemiecTB. Pemienne lu
3a/1a4.
KonTpoasnas padora NeS,

67 | uroromas. la

Pewenune 3amau u ynpaxHeHUN.
68 1y

IIporpaMmmHo-MeTOAMYECKOE 0OecTIedeHHe

1.IIpumepHas nporpaMMa OCHOBHOT'O 001Ier0 0Opa3oBaHus IO XUMUH (0a30BbIf YPOBEHbD);
2.ABtopckas mporpamma O.C.I'abpuensina, coorBeTcTByoIIas OenepaabHOMY
I'ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIapTy OCHOBHOT'O 00111ero 00pa3oBaHus U
nomymieHHass MuHuCTepCcTBOM 00pazoBaHus U Hayku Poccuiickoit denepanun
(O.C.T'abpuensn [Iporpamma kypca XxuMuu aiis 8-9 Ki1accoB 0011e00pa3oBaTeIbHBIX
yupexaenuit / O.C.I'abpuensin. — M.: [Ipoda, 2012r.).

3.Iabpuenan O. C., Ocmpoymos H. I'. HactonpHas KHUra yautess. Xumus. 9 K J1.:
Metoandeckoe mocodue. — M.: [Ipoda, 2010r

4. Xumus. 9 k 1.: KoutponsHsie 1 npoBepouHbie padoThl k yueoHuky O. C. ['abpuensna
«Xumus. 9 / O. C. I'abpuensn, 1. H. bepe3kun, A. A. Ymakosa u ap. — M.: JIpoda, 2009r.
S.I'abpuensn O. C., Ocmpoymos U. I'. Uzyqaem xumuto B 9 k 11.: J[ugakTuueckre MaTeprabl.
— M.: bk mmroc, 2009r.
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