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BBenenue

HpCHOIIaBaHI/IG y‘I€6HOI‘O npeaMeTa « XUAMHUS» BCICTCA B COOTBCTCTBHUHU CO CICAYIOIINMMHU HOPMATHUBHBLIMU H PACIIOPAOAUTCIbHBIMU
JOKYMCHTAaMMU:

1.3axon «O6 obOpazoBanuu B Poccuiickoit deneparun» ot 29.12.2012 r. No 273-D3 ( ¢ uUBMEHEHHUSIMU U JOTIOJTHEHHSIMHU ).

2.ITpuka3 MunucrepctBa oOpazoBanuss PD ot 05.03.2004 1t Ne 1089 «OO6 yTBepxkiaeHUU (eaAepaTbHOTO KOMIIOHEHTA
rocyJapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB HAYaJIbHOrO OOIIEro, OCHOBHOIO OOIIEro W cpenHero( MOJIHOTO) OOIIeTro
00pa3oBaHUS.

3.Ilpuka3z MunuctepctBa oOpazoBanus u Hayku PD ot 07.06.2017 r Ne 506 « O BHeceHUU M3MEHEHUM B peaepaibHbI KOMIIOHEHT
roCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB HAYAJIBHOIO OOIIEro, OCHOBHOIO O0OIIEro oOpa3oBaHUsA, YTBEP>KICHHBIN
MpUKa30M MUHHCTEpCTBA 00pa3oBanus Poccuiickoit @enepauuu ot 05 mapta 2004r Ne 1089»

4.Ilpukaz MunoOpazoBanus P® ot 09.03.2004r Ne 1312 « OO6 ytBepxkacHuu (denepaibHOro 0a3MCHOrO Y4eOHOTO IIaHA U
MIPUMEPHBIX YUYEOHBIX IJIAHOB /11 00pa30BaTENIbHBIX yupexkaeHul PO , peanusyronux nporpaMMbl 00111ero 00pa30BaHUsD).

5.IIpuka3z Munobpuayku P® ot 17.12.2010r. Ne 1897 « O6 yrBepxkaenun @I'OC OOO»

6.IlocranoBnenue denepaibHON CIYKOBI IO HAA30pPy B CBETE 3alIUTHI MPaB MOTpeOUTENe M Oaronoayydns deiaoBeka , [ 1aBHOTO
rocyapcTBeHHOro Bpaya canutapHoro P® ot 29.12. 2010 r Ne 189 « O6 yrBepxaennn Canllun 2.4.2.2821-10.

PaGouast mporpamma no xumuu 115 8-9 kitacca cocrapiieHa Ha ocHOBe [Iporpammbl OCHOBHOTO 00111€T0 00pa30BaHusI MO0 XUMUU U
aBTopckoit «IIporpammbl 0CHOBHOTO 00Iero oOpa3oBaHus MO XUMUU 8-9 Kiacchl» 00IIe00pa30BaTEIbHBIX YUPEKICHUN, aBTOPHI
O.C. T'abpuensn, A. B. Kymmosa - M: [poda, 2019r. (ctangapTsl BTOPOro MOKOJIEHHUS), COACPKAHUE KOTOPBHIX COOTBETCTBYET
TpeboBaHMsIM (heliepaIbHOIO rOCyIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHapTa OCHOBHOTO 00111ero 00pa3oBaHus 110 XUMUHU.

BBuay Toro, 4To B aBTOPCKO# MporpaMMe HET Kypca OpraHMYecKord XUMHHM, a B 3aaHusax OI'D 3Tu BOIpoCk! ecTh ,B pabouyro
nporpamMmy ObuUM  J100aBiEeHbl TeMbl :« OCHOBHbBIE CBEJEHUS 00 OPraHMYECKUX COCAMHEHHSX» (54), 32 CUET COBMEIECHUS TEM B
pazaene « Hemeramne» (1u) m B pazmene « OOo0OIeHHWe 3HAHWN MO XUMHHU 3a Kypc OCHOBHOW IKojbl. IloaroroBka k
rocyjapcTBeHHoi utorooi arrectaruu.(OI'3)» BMecto 104 1o aBTOpPCKOi nporpamme , 6 4 NpeJjioKeHo B padoyei.

N3yuenue Kypca OpHEHTUPOBAHO Ha HCIIOJIb30BAaHUE y4allUMUCS y4eOHHMKOB «XuMus» 8 kiacc; « Xumus» 9 kiacc, aBTOp
O.C.I'abpuensH, .: Mocksa, « Ipoda», 2018r.,

Kypc paccunrtan Ha 136 yacoB, Ha u3yuyeHue B 8 kinacce B TeueHHe 34 y4eOHbIX HEJeNlb B o1y, 00ImuM 00bEMOM 68 yueOHBIX
yacoB (13 pacuéra 2 yaca B Heleno) U B 9 kiiacce Xumuu B TeueHue 34 ydeOHbIX HeZellb B rofy, oomuM o0bEéMoM 68 yueOHBIX
yacoB (u3 pacuéra 2 yaca B Henento). Kype peanusyercs ¢ ucnosibzoBanremM oobopynoBanus « Touka Pocta»



HJIaHpreMLIe pe3yJabTaTbl 0CBOCHUA yqeﬁﬂoro npeamera XuMHum.

]_IC}ITCJ'IBHOCTB 06pa30BaT€JII>HOFO YUPCIKACHUA O6I[I€FO o6pa3013aHH51 B O6y‘I€HI/II/I XUMHUHN A0JI’KHa OBITH HallpaBJICHA Ha
JOCTHIKCHHC O6y‘{aIOIHHMI/ICH CICAYIOIIUX JIUHHOCHHbBIX pe3)/ibmamoe:

1) popmupoBaHue 11€IOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
PAKTUKH, YIUTHIBAIOIIETO COLIUANBHOE, KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTO00Opa3nue COBPEMEHHOI'O MUPA;

2) BOCIIUTAHUE POCCUNMCKOM IpaKIAHCKOM MAEHTUYHOCTHU: MAaTPUOTU3MA, YBaXeHHUs K OTedecTBy, NPOIUIOMY U HACTOSIIEMY
MHOTI'OHAIlMOHAJIBHOIO Hapoaa Poccrun; 0CO3HaHWE CBOEW 3THUYECKOM NPUHAIIEKHOCTH, 3HAHUE UCTOPHUH, A3bIKA, KYJIbTYpPbl CBOETO
HapoJa, CBOECTO Kpas, OCHOB KyJIbTYpHOIO Hacienus HaponoB Poccum u  4enoBedecTBa; yCBOCHUE T'yMaHHUCTUYECKHX,
JEMOKPaTUYECKUX W TPAJAULMOHHBIX LEHHOCTEH MHOTOHAIMOHAIIBHOIO POCCUMCKOrO OOIIeCTBa; BOCHUTAaHUE YYBCTBA
OTBETCTBEHHOCTH U AoJra nepea Ponnnoi;

3) dbopMupoBaHre OTBETCTBEHHOIO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH OOY4YarOUIMXCA K CaMOPa3BUTHUIO U
caM0o00Opa30BaHHWIO HAa OCHOBE MOTHUBAIlMM K OOYYEHHMIO M IO3HAHHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOEHUIO JalibHEHIen
WHIUBUyaJIbHOM TpAaeKTOpuU 00pa3oBaHMs Ha 0a3e OPUEHTHUPOBKU B MUpe mnpodeccuil U npodecCHOHAIbHBIX MPEANOYTEeHUH, ©
y4€TOM YCTOMYMBBIX IO3HABATEJIbHBIX WHTEPECOB, a TAaKXK€ Ha OCHOBE (POPMHUPOBAHHUS YBAXKHUTEJIBLHOTO OTHOLICHUS K TPYAY,
Pa3BUTHS OIBITA YYACTHUS B COUMAIBHO 3HAYUMOM TPY/JIE;

4) ¢opmMupoBaHUE IIEHHOCTH 3JI0POBOTO M OE30MacHOr0 00pa3a KWU3HHU; YCBOCHUE MPABUJI WHINBUIYATLHOTO U KOJUICKTUBHOTO
0€30I1aCHOT0 TTOBEJICHUS B UPE3BBIYANHBIX CUTYAIUSAX, YTPOKAIOIMINX KU3HU M 3I0POBBIO JIFOJICH, MMPaBUI TOBECHUS HAa TPAHCIIOPTE
Y Ha JI0porax;

5) dopmHpoBaHHE OCHOB DKOJOTHYECKON KYJIBTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO DKOJIOTMUECKOTO MBIIICHHUS,
pPa3BUTHE OMbITA SKOJOTUYECKU OPUEHTHUPOBAHHOW pPe(dIECKCUBHO — OIICHOYHOM M TMPAKTUYECKOW IEATEIHbHOCTH B KU3HEHHBIX
CUTYaIUsIX;

6) dbopMupoBaHHE KOMMYHHUKATUBHOM KOMIIETCHTHOCTH B OOIICHUU U COTPYJAHUYECTBE CO CBEPCTHUKAMU, JETbMH CTapIIero U
MJIQJIIIETO BO3pAcTa, B3pPOCIBIMHU B MpOIECCE OO0pa30BaTENbHOM, OOIIECTBEHHO IOJIE3HOM, y4yeOHO — MCCIeI0BaTeIbCKOM,
TBOPUYECKOU U APYTUX BUAOB AEATEIBHOCTH;

Memanpedmemubmu pe3yibmamamu OCBOCHUS BbIITYCKHHKaMHU OCHOBHOM IIKOJIbI MporpaMMBbI 110 XUMHH SIBJIIAIOTCA:

1) yMeHHre caMOCTOSITEILHO OMPEAEIISITh 1€ CBOEr0 O0y4eHUsI, CTaBUTh U (DOPMYJIMPOBATh JJIsl CeOs1 HOBBIE 3a/1aud B y4&Oe U
MO3HABATENbHON JIEATEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEILHON JEATEIbHOCTY;



2) yMEHHE CaMOCTOSTENBHO IJIAHUPOBATh MYTH JOCTIDKCHHS IICJICH, B TOM YHCJE albTepHATUBHBIC, OCO3HAHHO BBHIOWPATh
Hanbosee 3¢ (HEeKTUBHBIE CIIOCOOBI PEIICHHS YUeOHBIX U TT03HABATEIbHBIX 3a/a4;

3) yMeHHe COOTHOCUTH CBOU JIEUCTBUS C TUIAHUPYEMBIMH pPE3yJbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOEH NIESITEIbHOCTH B
npolecce JOCTHKEHUSI pe3yibTaTa, OMpEAeNaTh CIocoObl JEUCTBUH B pamMKax NPEJIOKEHHBIX YCIOBUM H TpeOoBaHUM,
KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUHU C U3MEHSIONIEHCS CUTYaIIHEH;

4) YMCHHUC OOCHHUBATL IIPABUJIBHOCTDL BBIIIOJIHCHUA y‘l@6H0ﬁ 3aJa4u, COOCTBEHHBIEC BOBMOKHOCTH €€ PCHICHUA,

5) BJIaACHHUC OCHOBaAMHU CAMOKOHTPOJIAA, CAMOOICHKHU, IIPHUHATHUA pGIHGHI/Iﬁ H OCYIICCTBJIICHUA OCO3HAHHOI'O BI:I60pa B y‘{€6HOI>'I
U TI03HaBaTeJILHOM ACATCIIBHOCTH,

6) yMeHUE ONpeNeNiaTh MOHSTHS, CO3[aBaTh OOOOIIEHUS, YCTAHABJIMBATH AHAJOTHUM, KJIACCU(PUIIMPOBATH, CAMOCTOSTEIHHO
BBIOMpATh OCHOBAHMS U KPUTEPUU JJIs1 KiacCU(UKAIMU, YCTAHABIMBATh MPUUYUHHO — CJEACTBEHHBIC CBSI3HM, CTPOUTH JIOTHUYECKOE
paccykJIeHUEe, YMO3aKIIOUEHUE U JIeJIaTh BHIBOJBL;

7) YMCHHUC CO37aBaTb, IPUMCHATL U Hp606pa3OBBIBaTB SHAKH W CHUMBOJIbI, MOJCIM M CXCMbl AJIsI PCIICHUA y‘{e6HBIX u
IIO3HAaBATCIJIbHBIX 3a41a4,

8) yMeHHe OpraHu30BBIBATH YU4EOHOE COTPYAHHUYECTBO U COBMECTHYIO JICSITEIBHOCTh C YUYUTEIEM M CBEPCTHUKAMU; paboTaTh
WHJUBUIyaJIbHO U B TPYIIE: HAXOAUTh OOIIEe PEIICHHE W pa3pemiarh KOH(MIMKTHI HA OCHOBE COTJIACOBAHUS TMO3HIMN U yuéra
MHTEPECOB; (OPMYITHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE,

9) yMeHre 0CO3HaHHO HMCIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUM C 3ajaueil KOMMYHHUKAIIUU JJIsI BBIPAKEHUS CBOMX
YyBCTB, MBICJIEH M TOTPEOHOCTEH; TUTAHHUPOBAHUS M PETYJSIIMU CBOEH NEATEIHbHOCTH; BIAJCHHE YCTHOW M MUCHMEHHOM pPEublo,
MOHOJIOTUYECKOW KOHTEKCTHOU PEYBIO;

10) dopmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCHOJb30BaHUS WH(OOPMAIMOHHO — KOMMYHUKAITMOHHBIX
TEXHOJIOTHUH;

11) popmupoBaHue 1 pa3BUTHE IKOJIOTUUECKOTO MBIIIJICHUS, YMEHUE IPUMEHSTh €ro B TT03HABATEIbHON, KOMMYHUKATUBHOM,
COLIMAJIBHOM MIPAKTUKE U MPOPECCUOHATBHOU OPUEHTALINH.

Hpedmemubmm pes3yiomamamuOCBOCHNUS BbIITYCKHUKAMUA OCHOBHOM IIKOJIBI MMporpaMMsaI 110 XMMHH SBJISAFOTCH:



1) dopMupoBaHne TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX TMPEJICTAaBICHUA O BEIIECTBaX,  UX MPEBpAIICHUSIX U
[IPAKTUYECKOM IIPUMEHEHUH; OBJIAJCHUE IIOHATUINHBIM allllapaToOM U CUMBOJIMYECKUM A3BIKOM XUMHUH;

2) OCO3HAHHE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHYCCKOU HAYKH KakK obnacTu COBPCMCHHOT'O CCTCCTBO3HAHM,
XUMHNYCCKHUX HpCBpaHlCHHfI HCOPTaHUYCCKHUX U OPTaHUYCCKHX BCHICCTB KaK OCHOBBI MHOI'MX SIBJICHUM KMBOM M HEXKMBOU IMPUPOIHLI,
erIY6JICHI/I€ HpeI[CTaBJIGHI/Iﬁ 0 MaTCpUuaJIbHOM CAUHCTBC MHUPA,

3) oBiajcHUE OCHOBAMH XMMHYECKOW T'PaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh M OOBEKTHMBHO OIICHHBAThH KHU3HCHHBIC
CUTYaIlMH, CBSI3aHHBIC C XMMHEH, HaBBIKAMHM O€30ITaCHOIO OOpAaIlCHUS C BEIICCTBAMHM, HCIIONIB3YEMBIMH B TIOBCCIHEBHOM JKU3HH,
YMCHHEM aHaJM3UPOBaTh W IUIAHUPOBATH IKOJIOTHYECKU O€30I1acHOE IMOBEACHHUE B IENISIX COXPAHCHHUS 3JI0POBBSI M OKPYKaIOMICH
Cpe/bl;

4) popmHpoBaHHE YMEHUW YCTAaHABIMBATH CBS3M MEXKAY peajibHO HAOII0aeMbIMU XMMUYECKUMH SIBICHHUSIMHU U MPOLIECCAMM,
MIPOUCXOMSIIIMMHA B MUKPOMHUPE, OOBSICHATh NPUYUHBI MHOT0OOpa3us BEIIECTB, 3aBUCUMOCTbh X CBOICTB OT COCTaBa U CTPOCHMUS, A
TaKXe 3aBUCHMOCTb IPUMEHEHNSI BEIECTB OT UX CBOMCTB;

5) nmpuoOpeTeHne OIbITa UCIOJIB30BAHUS PA3TUYHBIX METOJOB M3YUYCHHUS BEIICCTB: HAOIIOJCHUS 3a MX MPEBpALICHUSIMU MPU
MIPOBEICHUH HECIIOKHBIX XUMUUECKUX IKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM J1a00OPATOPHOTO 00OPYAOBAHUS U PUOOPOB;

6) hopMHUpOBaHKE MPEICTABICHUI O 3HAYCHUH XUMHYECKON HAYKU B PEIICHUH COBPEMEHHBIX YKOJIOTHYECKHUX MPOOJIeM, B TOM
qucye B MIPEAOTBPAIICHUN TEXHOTCHHBIX U DKOJIOTHYECKUX KaTacTpod.

B pe3ynbraTte nzyueHus Kypca XMMHUM 8 KJIacca B OCHOBHOM IIKOJIe BHIIYCKHUK HAYYUTBHCSH:
®  XapaKTepu30BaTh OCHOBHBIE METOJIbI TIO3HAHUS: HAOIIOICHUE, U3MEPEHHE, SKCTIEPUMEHT;
®  OIKCHIBATh CBOMCTBA TBEPABIX, XKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACIS UX CYIIECTBEHHbIC TPU3HAKH;

L4 PaCKpbBIBATb CMBICJII OCHOBHBIX XHUMHWYCCKHUX MOHSATUM «aToM», «MOJICKYJIa», «XUMUYECKHUU QJIEMCHT», «IIPOCTOC BCIICCTBO),
«CJIOKHOC BCIICCTBO», KBAJICHTHOCTL»?, «KXUMHUUCCKAA PCAKIU», UCIIOJIB3Y 3HAKOBYIO CUCTECMY XUMUU,

L PAaCKpPBIBATb CMBICJI 3aKOHOB COXPAaHCHHUA MACChI BCIICCTB, IIOCTOAHCTBA COCTAaBa, aTOMHO—MOHeKYHﬂpHOﬁ TCOPHUH,
L pa3indaTtb XUMHYCCKUC U (1)I/ISI/II-IGCI(I/I6 SIBJICHHA,
L4 Ha3bIBATh XUMHYCCKHUEC DJICMCHTHI,

®  OMpEJeNsITh COCTaB BEIIECTB MO0 UX PopMyIIiaMm;



®  ONpENENITh BAJEHTHOCTh aTOMa 3JIEMEHTA B COEJUHEHUSX;

®  ONpPENENATh TUIl XUMUYECKHUX PEAKLIUN;

®  Ha3pIBaTh IPU3HAKHU U YCJIOBUS NPOTEKAHUS XUMHUYECKUX PEAKIIHIA;

®  BBISBIATH NPU3HAKH, CBUIECTEIBCTBYIOIINE O MPOTEKAHUA XUMUYECKON PEAKIUU TIPH BBIOJIHEHUH XUMAYECKOTO ONBITA;

®  COCTaBJIATH (POPMYJIbI OMHAPHBIX COCAUHEHUN;

®  COCTaBJISITh YPaBHEHUS XUMUYECKHUX PEAKLIUN;

e  coOmogaTh npaBuia 0€30MacHOM pabOThI IPU MPOBEIEHUHN OTIBITOB;

®  [10JIb30BaThCs JTAOOPATOPHBIM 0OOPYIOBAHUEM U MTOCYI0H;

®  BBIUHCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;

®  BBIYHMCIIATH MAaCCOBYIO JIOJIFO XMMHUECKOIO 3JIEMEHTA M0 (OpMyJie COeITUHEHUS;

BBIYHCIIATH KOJIMYECTBO, 00BEM WIIM MACCY BELIECTBA MO KOJIUYECTBY, 00BEMY, MacCE€ PEAreHTOB WJIM MPOIYKTOB PEAKIIUU.
B pe3yabrate u3y4eHusi Kypca XuMHuHu 9 Kj1acca B OCHOBHOM IIKOJI€ BBIIIYCKHUK HAYYUThCH:

® XapaKkTepu3oBaTh (U3MUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KMCIOPOJa U BOJIOPOA;

® TI0JIy4yaTh, COOMPATh KUCIOPO U BOJAOPO/I;

® pacro3HaBaTh ONBITHBIM IIyTEM I'a3000pa3HbIE BEIIECTBA: KMCIOPOI, BOJIOPO;

® pacKpbIBaTh CMBICI 3aKOHAa ABOTaJpO;

® pacKpbIBaTh CMBICI MOHITHH «TEMI0BOM dPPEKT peakuum», «MOISIPHBIA 00bEM»;

® XapaKTepHu30BaTh (PU3NUECKHE U XMMHUYECKHUE CBOMCTBA BOJBL;

® DPaCKpbIBaTh CMBICI IOHITHUS «PaCTBOPY;

® BBIYHCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MACCOBOM J10JIE PaCTBOPEHHOIO BEILIECTBA;

¢ Ha3bIBATb COCAMHCHUS N3YUCHHBIX KJIIACCOB HCOPTAHNYCCKUX BCHICCTB,



XapaKTCPpHU30BaATh (1)H3H‘-I€CKI/IC U XHMHYECKHE CBOMCTBA OCHOBHBLIX KJIACCOB HCOPraHNMYCCKUX BCHICCTB: OKCHUI0OB, KHCIIOT,

OCHOBaHUM, COJICH;

OTIPENENIATh NPUHAJIJIC)KHOCTD BEILIECTB K ONPEACICHHOMY KJIacCy COSIMHEHUMH;

COCTaBJISITH (POPMYJIBI HEOPTAHUICCKUX COCTMHECHNUN N3YUEHHBIX KJIACCOB;

MPOBOJAUTH OMBITHI, TOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;
pacIro3HaBaTh ONBITHBIM IyTEM PACTBOPHI KUCIIOT U MIEJIOYEN IO U3BMEHEHUIO OKPACKH UHANKATOPA;
XapaKTepU30BaTh B3aUMOCBSI3b MEXIY KIaCCaMHU HEOPTraHUYECKUX COETUHEHMUII;

packpeiBath cMbIch [leprnonnueckoro 3akona J[.M1. Menneneesa;

OOBSACHATh (PU3NYECKHA CMBICT aTOMHOIO (IOPSIKOBOI0) HOMEpa XMMHYECKOrO 3JIEMEHTA, HOMEPOB T'PYIIIBI U NEpHUoAa B

nepuoanueckou cucreme J1.1. Menneneena;

O0OBACHATH 3aKOHOMCPHOCTHU HU3MCHCHHA CTPOCHHA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciax MaJlblIX IICPHUOIOB M TJIAaBHBIX

MTOATPYIIIT;

XapaKTCPHU30BaTb XUMHUUCCKUC JJICMCHTBI (OT BOAOpPOaAa OO KaJ'IBI_[I/ISI) Ha OCHOBC HX IIOJIOKCHHSA B HCpHOI[PI‘ICCKOfI CHCTEMC

JI.W. MeHnnieneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

COCTaBJIISATh CXEMBI CTPOEHUS aTOMOB IepBbIX 20 2neMeHTOB nepuoanyeckoit cuctemsl .M. Menaeneesa;
PacKpBIBaTh CMBICII OHATUI: «XUMHUYECKASI CBA3bY, «IJIEKTPOOTPULIATEIBHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THMA KPUCTAININYECKON PEIIETKH;
ONPENENATh BUJ XUMUUYECKON CBSI3U B HEOPTaHUYECKUX COECIMHEHUSX;

n300paxaTh CXEMbI CTPOSHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMH XUMHUECKUX CBA3EH;

PaCKpbIBAaTb CMBICJI MOHSITUI «HMOH», «KAaTHOH», «aAHHOH», <«OJICKTPOJIHUTBD», «HCIJIICKTPOJIUTBLD», «IJICKTPOIUTHYCCKAA

Jucconuanusa», «OKHCIHNTCIIb», «CTCIICHb OKUCIICHUI» «BOCCTAHOBUTCIIL), KOKHUCICHUC), «BOCCTAHOBJIICHHUC) ,

ONpCACIIATL CTCIICHDb OKHMCJICHHA aTOMa 3JICMCHTA B COCAMHCHN U,

PACKpPLIBATb CMBICII TCOPHUH BHCKTpOHHTHqCCKOﬁ JUucconuanuu,



® COCTAaBJILITh YPABHEHUS JICKTPOJIUTUYECKON TUCCOLMALMU KUCIIOT, HIEI0YEH, COJIEH;

e OOBSCHATH CYIIHOCTB IpOLECCa IIEKTPOIUTUYECKON TUCCOLMALMU U peaKMii HOHHOTO OOMEHa;
® COCTaBJISTh MOJHBIE U COKPALLICHHBIE HOHHBIE YPAaBHEHUS PEAKIIMH OOMEHA;

® ONpeIesATh BO3MOXKHOCTb POTEKAHUS PEAKIINA HOHHOTO OOMEHA;

® TIPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE KAUECTBEHHBII COCTaB pa3IUYHbIX BEILECTB;

® ONpEIEIATh OKUCIUTENb U BOCCTAHOBUTEIb;

® COCTaBJISATh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA;

® Ha3bIBATh (PAKTOPBHI, BIMIIOLIME HA CKOPOCTh XUMUYECKOMN peaKInu;

® KJacCU(PHUIMPOBATh XUMUUYECKUE PEAKLIUU IO Pa3IMUHBIM IIPU3HAKAM;

® XapaKTEpHU30BaTh B3AMMOCBS3b MEKY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAJLIOB;

® IIPOBOJUTH OMBITHI IO MOJYYEHUIO, COOMPAHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX BEUIECTB: YTIEKHUCIIOrO rasa,
aMMHaKa;

¢ pacio3HaBaTh OIIBITHBIM ITYTEM F8,3006pa3HBI€ BCIICCTBA. yTJ'IeKI/ICJ'IBII\/'I ra3d 1 aMMHUakK,;
® XapaKTCPpU30BaATb B3AMMOCBA3b MCKAY COCTABOM, CTPOCHHUCM U CBOMCTBaAMH MCTAJIJIIOB,

¢ Ha3bIBATb OPraHUYCCKHUC BCHICCTBA 110 HX (bopMyne: MCTaH, 3TaH, 3TUJICH, MCTAHOJI, 3TAaHOJI, TJIMOCPHUH, YKCYCHAd KHCJIOTA,
AMHWHOYKCYCHAas KHCJIOTa, CTCAPUHOBAA KUCJIOTA, OJICKMHOBAA KHCJI0TA, I'NTFOKO34,

® OIICHUBATH BIUSHUE XUMUYECKOTO 3arpsiI3HEHUS OKPY>KAIOIIEH Cpe/ibl Ha OPraHu3M YelIOBEKa,
® TPaMOTHO OOpaIaThCs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU

® ONpeAeNsaTh BO3MOXKHOCTh IPOTEKAHUS PEAKIMil HEKOTOPBIX MPEACTAaBUTENCH OPraHMYECKUX BEIIECTB C KHUCIOPOAOM,
BOJOPOJIOM, METAJJIAMU, OCHOBAHUSIMU, TaJIOT€HAMHU.

BrITyCKHUK OBJIaJIeeT CUCTEMON XUMUYECKUX NTOHATUNA U 3HAHUN U CMOXKET IPUMEHSTh UX B CBOECH KU3HH.



Coaep:xxanue kypca «Xumus. 8 kirace»
(2 u 6 Hedenro,; ecezco 68u)

BBenenue (4 u)

XUMHUSI — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPAIICHUSIX.

[ToHsATHE O XUMHUECKOM AJIEMEHTEe U (PopMax ero CyInecTBOBaHUS: CBOOOIHBIX aTOMaX, MPOCTHIX M CJIOKHBIX BEIIECTBAX.

[IpeBpamienns BemiecTB. OTIWYME XMUMHUYECKHX PEAKIUM OT (U3KWYECKUX SBJICHUW. Ponb XUMHUM B JKM3HU YEJIOBEKA.
Xemohunus u xemodoous.

Kpatkue cBejeHus u3 UCTOPUM BO3HUKHOBEHHS W pa3Butus xuMmud. [lepumon amxumuu. [lonstue o dumocodckom kamue.
Xumus B XVI B. Pazputne xumun Ha Pycu. Posib OT€UECTBEHHBIX YYEHBIX B CTAHOBJIECHUM XUMHUYECKOM Hayku — paboTel M. B.
JlomoHocoBa, A. M. bytneposa, /1. 1. Menaeneena.

XUMHUYECKasi CUMBOJIMKA. 3HAKK XUMUUYECKUX DJIEMEHTOB U MPOUCXOXKJAECHUE UX Ha3BaHUU. XumMuueckue Gopmyibl. HIEKCHI
1 ko3 puimentsl. OTHOCUTEIBHBIE aTOMHAsI U MOJICKYJIIpHasi Macchl. PacueT MaccoBoi J0JIM XMMUYECKOTO 3JIeMEeHTa 1o ¢hopmylie
BEIIECTBA.

[Tepuonuueckas cuctemMa xumuueckux sneMenToB [[. V1. MenaeneeBa, ee CTpykTypa: Majble U OOJIbIINE MEPUObI, TPYIIIbI U
noArpynmsl (riaaBHas u nodouHas ). [lepuoandeckasi cucremMa Kak CIpaBOYHOE MOCOOME /IS MOJTYUYEHUs] CBEACHUNM O XMMHUYECKHUX
AJIEMEHTAaX.

Pacuernble 3agaum. 1. HaxoxaeHne OTHOCHUTEIIBHOM MOJICKYJISIPHOM MacChl BEIIECTBa 10 €ro XMMHUYECKoW (opmyre. 2.
Brruucienre MaccoBoii 10JIM XUMUYECKOTO DJIEMEHTa B BEIIECTBE 0 €ro popMyIie.

JlaGopaTtopHblii onbIT Ne 1.CpaBHEHHE CBOMCTB TBEPBIX KPUCTATUIMUYECKUX BEIIECTB U PACTBOPOB.
JladoparopHblii onbIT Ne 2. CpaBHEHHE CKOPOCTH HCIApEHUs BOBI, OJIEKOJIOHA W ATHJIOBOTO CHUPTA ¢ (UIBTPOBAILHOMN
Oymaru.

TEMA 1. ATOMbI XUMHY€ECKHX 3JIEMEHTOB (8 1)

ATOMBI Kak (opMa CYHIECTBOBAHMSI XMMHUYECKUX 3JeMEHTOB. OCHOBHbBIE CBEACHHUS O CTPOEHUM aToMOB. JlokaszaTenbcTBa
CJIO)HOCTH cTpoeHHst aToMoB. OnbIThl Pesepdopaa. [lnanerapnas Mozienb CTpOCHHS aTOMa.

CocTtaB aTOMHBIX SII€p: NPOTOHBI U HEUTPOHBI. OTHOCUTENBHASA ATOMHAs Macca. B3auMOCBSI3b OHATUI «IIPOTOH», KHEUTPOH,
«OTHOCHTEJIbHAS aTOMHAasl Maccay.

W3meHeHue yncia NpOTOHOB B sipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.

W3meHeHue uncina HEMTPOHOB B sifjpe aToMa — 0Opa3zoBaHUE M30TONOB. COBPEMEHHOE OMPEEICHNE TOHATUS «XUMUYECKHI



3neMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHUYECKOT'O JJIEMEHTA.

OnexTpoHbl. CTpOeHUE JIEKTPOHHBIX 000JI0UEK aTOMOB XUMHUYECKUX deMeHTOB Ne 1—20 mepuoaunueckor cuctemsl Jl. U.
MenneneeBa. [lonsTre 0 3aBepiIeHHOM M HE3aBEPILICHHOM 3JIEKTPOHHOM CJI0€ (SHEPTETUYECKOM YPOBHE).

[lepuonuueckas cucrema xumudeckux 3neMeHToB Jl. . MenneneeBa u ctpoeHue aToMOB: (PU3NYECKUN CMBICI OPSIIKOBOTO
HOMEpA AJIEMEHTA, HOMEpPA TPYIIIbI, HOMEPa NEPUOA.

WN3meHenue uyucna SJIEKTPOHOB Ha BHENIHEM OHJIEKTPOHHOM YpPOBHE aroMa XUMHUYECKOro »dJeMeHTa — o00pa3oBaHuE
MOJIOKUTENIbHBIX M OTPUIATENIbHBIX HMOHOB. MoOHBI, 00Opa3oBaHHbIE aTOMaMH METAJUIOB M HeMeTaioB. [IpuyuHBI H3MEHEHUs
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOJAX U IPYIINaX.

O6pazoBanue OuHapHbIX coequHeHnil. [lonstue 06 noHHOM cBs3U. CxeMbl 00pa30BaHUsI HOHHOM CBSI3H.

B3aumoneiicTBUe aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAINIOB MEXKIYy C000M — oOpa3oBaHUE JIBYXaTOMHBIX MOJIEKYJI
MPOCTHIX BeliecTB. KoBaJIeHTHAs! HEMOJIspHAs XUMUUECKas CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI.

B3auMozeiicTBue aTOMOB XMMHYECKHX 3JEMEHTOB-HEMETANIOB MEXIy c0o00il — o0Opa3oBaHHe OWHAPHBIX COEAMHEHUM
HEMETAIIOB. DNEKTPOOTPULIATENBHOCT. [[OHATHE O KOBAJIEHTHOW MOJIAPHOM CBS3H.

B3anMozeiicTBue aTOMOB XUMHMUYECKHX 3JIEMEHTOB-METAJIIOB MEXIY cOo00M — 00pa3oBaHHE METAUIMYECKUX KPHUCTAJIIOB.
[ToHsiTHE O METATUIMYECKOM CBSI3H.

JdeMoncTpanuu. Mojenn aToMOB XHMHUYECKUX 3JeMEHTOB. llepumomunueckas cucreMa XuMHYECKuX »diiemeHToB JI. .
Menneneesa.

JlaGopaTopHblii onbIT Ne 3. MozennpoBanue NpUHIUIIA JEUCTBUSL CKAHUPYIOLIET0 MUKPOCKOIIA.

JlabopaTopHblii onbIT Ne 4. V3roToBnenue Moeneit MoJIeKyJl OMHAPHBIX COSAMHEHUH.

TEMA 2. Ilpocrtbie BemecTBa (6 u)

[TonoxeHne MeTaIoB MU HEMETAJUIOB B MEPUOJNYECKON CHUCTEME XMMHUYECKUX dieMeHTOB [[. M. MenneneeBa. Baxuelmue
MIPOCTHIC BEIIECTBA — METAJUIBL: JKEJIe30, AIFOMUHUM, KaJIbIIUi, MarHuil, HaTpuii, kaaui. O0me Guznyeckue CBOMCTBa METaJUIOB.

Baxkneiime mpocThie BeEIIeCTBA — HEMETaslbl, 00pa30BaHHbIE aTOMaMM KHCIOpOJa, BOJAOpOja, a3oTa, cepbl, docdopa,
yraepoja. CrnocoOHOCTh aTOMOB XMMHUYECKUX 3JEMEHTOB K OOpa30BaHUIO HECKOJIBKUX MPOCTBIX BEHIECTB — aIOTPOMUSIL.
AmnotponHble MoAUPUKALMKM Kuciaopoaa, ¢hochopa u onoBa. MeTanmnyeckue U HEMETAJUIMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JIENIEHUS IPOCTHIX BEUIECTB HA METAJUIbI U HEMETAJLIBI.

[TocTostnrast ABoraapo. KomnmuectBo BemectBa. Moabk. MomnsapHas macca. MomsipHblii 00beM Tra3000pa3HBIX BEIIECTB.
KpaTHble eauHHIBI KOJIMYECTBA BELIECTBA — MWJUIMMOJIb U KWJIOMOJIb, MUJUIMMOJISIPHAs W KWIOMOJISIDHAs MacChl BEIIECTBA,
MUJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ wmcmonbp3oBaHWEM MOHSITHH «KOJWYECTBO BEIIECTBA», «MOJIIPHAS Macca», «MOJISIPHBIA OOBEM Ta30B», «UHCIIO



ABoragpo».

PacueTHble 3a1a4m.

1. Briuucienue MoJsipHOM MacChl BELIECTB MO XUMUUYECKUM (POPMYIIaMm.

2. Pacuetsl ¢ UCMONIBb30BAHUEM MOHATUI «KOJUYECTBO BEIIECTBA», «MOJSIPHAS MAaccay, «MOJISIPHBIN 00bEM ra3oB », « UHCIIO
ABoraapo ».

JMemoncTpanmun. OGpa3ubl MetayuioB. [lomydenue ozona. OOpasibl 6e10ro U ceporo ojioBa, 0emoro u kKpacHoro gocdopa.
HekoTtopble MeTasuibl 1 HEMETaJTbl KOJIMYECTBOM BeliecTBa | Mok, Mojiens MOJIIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

JlabopaTopHbii onbIT Ne S5.O3HaAKOMIIEHUE C KOJUICKIIMEN METAJIIOB.

JlabopaTopHbii onbIT Ne 6. O3HaKOMIIEHHE C KOJUICKIIUEN HEMETAIIOB.

TEMA 3. CoequHeHusi XUMHUYECKHUX 3JIeMEeHTOB (/4 u)

Crenenb okucieHus. OnpenesneHne CTETEHH OKHUCIIEHHS AJIEMEHTOB IO XUMHYECKOW (opMmyne coenuHeHus. CocTaBieHHE
(¢bopmyn OMHApHBIX COEIMHEHHW, OOLIMH CHOCcOO WX Ha3blBaHUSA. BUHApHBIE COENMHEHHMS: OKCHJbI, XJIOPUAbI, CYIb(UIBI U Ap.
CocraBnenue ux ¢opmyn. I[lpencraBurenn OKCHUAOB: BOJA, YIVIEKHCIBIA ra3 W HeramieHas u3BecTb.lIpencraBurenu neTydmx
BOJIOPOJHBIX COCIMHEHUN: XJIOPOBOAOPO] U AMMHUAK.

OcHoBaHus1, UX COCTaB W Ha3BaHUs. PacTBOpMMOCTh OCHOBaHHWU B Bojie. Tabiuila pacCTBOPUMOCTH THUAPOKCHUIIOB M COJICH B
Boze. lIpencraBurenn mienoden: THAPOKCUIBI HATpUs, Kanusd W Kanpuus. [IoHATHE O KadyeCTBEHHBIX peakuusx. VMHIuKatopsl.
N3meHeHne oOKkpacku MHAMKATOPOB B IIEJIOYHOU Cpele.

Kucnotsl, ux coctaB u HazBanus. Knaccudukanus kucnotT. [IpeacraButenu KUCIOT: cepHasi, COJIsTHas U a3oTHas. M3Mmenenue
OKpAaCKH MHIUKATOPOB B KUCIIOTHOM Cpene.

Coun Kak MpOU3BOJIHBIE KUCIOT U OCHOBaHU. VX cocTaB u Ha3zBaHus. PactBopumocTs conelt B Boae. [IpencraBurenn coneu:
XJIOPUJI HaTpusl, KapOoHat u ¢ocdaT KaabLus.

AMOp(QHBIE U KPUCTATUTMYECKUE BEIIECTRA.

MeXMONEKyYJIIIPHBIE B3aUMOCUCTBUSA. THIBI KPUCTAUIMYECKUX PEMIETOK: HOHHASL, aTOMHAs!, MOJIEKYJISIpHAs U METAJUIMYECKAs.
3aBUCUMOCTb CBOKCTB BELIECTB OT TUIIOB KPUCTAJUIMYECKUX PEMIETOK.

BemecTtBa MOJIEKYJIAPHOTO M HEMOJEKYJISPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA COCTAaBa ISl BELIECTB MOJEKYISPHOTO
CTPOCHHUS.

UYucTele BemecTBa u cMecu. [Ipumepsl )KUIKUX, TBEPIABIX M ra3000pa3Hbix cMeceli. CBOMCTBA YHCTHIX BEIIECTB U cMmeceil. Ux
coctaB. MaccoBas 1 00beMHast 10J11 KOMIIOHEHTa cMecH. PacueTsl, CBS3aHHbIE C MCIIOJIB30BAHUEM TIOHATHUS «JI0JISD».

Pacuernble 3agauun. 1. Pacuer MaccoBoi 1 00beMHOM J10JI€ KOMIIOHEHTOB CMECH BEMIECTB. 2. BriuucieHne MaccoBoi 1ou
BEILECTBA B PACTBOPE 10 U3BECTHOM MAacCce PACTBOPEHHOI'O BEIIECTBA U MAcce pacTBOpUTENs. 3. Beluncienne Maccbl pacTBOPSIEMOroO



BEIIECTBA U PACTBOPUTENS,, HEOOXOIUMBIX NJisi MPUTOTOBIICHUS OINpPEAENECHHOW MacChl pacTBOpa C HM3BECTHOM MAacCOBOW JOJei
PacTBOPEHHOI'O BEUIECTBA.

JMemoncTpanmun. O6pa3ipl OKCUAOB, KUCIOT, OCHOBaHUHN U cosieil. Mojenu KpUCTAINIMYECKUX PEIIeTOK XJIOpuia HaTpHs,
anmasa, okcuza yriepoaa (IV). B3peiB cmecu Bogopoa ¢ BozayxoM. CriocoObl pazzaeneHus cMecei. JIucTuiisimst BoJIbl.

JlabopaTopHbIe ONbITHI:

Ne7. O3HaKkOMIIEHUE C KOJUIEKIIMEN OKCUIOB.

Ne8. O3HakoMIIEHHE CO CBOMCTBAMM aMMHAaKa.

Ne9. KayecTBeHHast peakys Ha yTIEKUCIBIN ras.

Ne10. Onpenenenne pH pacTBOpOB KUCIOTHI, IIETIOYU U BOJIBL.

Nell. Onpenenenue pH 1uMOHHOTO U SIOJIOYHOTO COKOB Ha CPe3€ IJI0JI0B.

Nel2. O3HaKOMIIEHHE C KOJUIEKIIUEN COJICH.

Nel3. O3HakomJEHHE C KOJUICKIHMEW BEIIECTB C Pa3HbIM THUIIOM KPUCTAUIMYECKOW pemeTku.M3rortoBineHne moaenen
KPUCTAJUTMYECKUX

PELIETOK.
Nel4. O3nakomiieHHE C 00pa3IOM TOPHOM TTOPOJIBI.

TEMA 4. U3MeHeHusI, IPOUCXOaslMe ¢ BemecTBamu(/2y)
[TonaTue sBNeHUN Kak W3MEHEHHM, IPOUCXOAIINX C BEIIeCTBAMU. SIBIEHUs, CBSI3aHHBIC C U3MEHEHHEM KPHUCTAUIMYECKOTO

CTpOCHHUA BCIICCTBA IIpU ITOCTOAHHOM €r0 COCTAaBC, — (bHBI/IqGCKI/Ie siBjieHUsl. DPU3UYECKUE SIBJICHUS B XMMUM: JUCTUIIIIAI A,
KpucTalin3alius, BbIIIaApUBAHHUC 1 BO3TOHKA BCIICCTB, I_[eHTpI/I(l)yrI/IpOBaHI/Ie.
ﬂBJ’IeHI/IH, CBA3AaHHBIC C HM3MCHCHHEM COCTaBa BCHICCTBA, — XHMHYCCKHC PCAKIIHNH. HpI/I3HaKI/I H YCJIOBHA IIPOTCKAHUA

xumudeckux peakuuid. [Tonarue o0 3K30- U SHIOTEPMHUUECKUX peaKIUsAX. Peakiny ropeHust Kak 4acTHBIN CIydail 9K30Te€pPMUUYECKUX
peaKLKi, IPOTEKAIOIINX C BbIACICHUEM CBETA.

3aKOH COXpaHEHHsS MAacChl BEIIECTB. XUMUYECKHE YpaBHEHMs. 3HAUY€HHE HWHAEKCOB M Kod(dduuuento. CocraBiieHue
YPaBHEHUN XUMHUYECKUX PEAKIIUH.

PacueTsl Mo XuMuyecKUM ypaBHEHUsIM. PellieHue 3aa4 Ha HaX0XKJIeHUE KOJMYECTBA BEIIeCTBA, MACChl MJIM 00beMa MPOTyKTa
peaKiuy 1Mo KOJMYECTBY BEIIECTBA, Macce WM 00bEMY MCXOJHOTO BellecTBa. PacyeTsl ¢ MCMOMb30BaHUEM MOHATHUS «J0JIs», KOra
HCXOJHOE BEUIECTBO JAHO B BHUJIE PAacTBOPA C 3aJaHHOM MAacCOBOW JI0JIEM PACTBOPEHHOI'O BEIIECTBA MIIM COAEPKUT ONPEACICHHYIO
JTOJIIO TIPUMECEM.

Peakunu pasnoxxenus. [lonsatue o ckopoctu xumudeckux peakiui. Karanmusaropsl. @epMeEHTSI.



Peaxmuu coenuuenus. Katamutnueckne n HekaTauTrudeckue peaknuu. OOpaTUMbIe 1 HEOOpaTUMBIE PEaAKITUH.

Peakiuu 3amenieHus. DJIEKTPOXMUMHUYECKUN PsJl HANPSHKEHUA METAIOB, €ro KCIOJb30BaHHE Ji IPOTHO3UPOBAHMS
BO3MOXXHOCTH MPOTEKAHUSI PEaKIUi MEXIy METaJlIaMU U PaCTBOPAMU KUCIIOT. Peakiiuu BEITECHEHUSI OJJHUX METAJIJIOB U3 PACTBOPOB
UX COJIeH IpyruMU MeTajllaMHu.

Peakiuu oOMena. Peakiiuu HelTpanu3amuu. Y coBusi MPOTeKaHUs peakiuii o0OMeHa B pacTBOpax /10 KOHIIA.

Tunel XuMUYeCKUX peakiui (1o MPU3HAKY «YHCIIO M COCTaB UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIMI») HA IPUMEPE CBONCTB
BOJBL. Peakius pasznoxeHuss — 3JEKTPOJU3 BOJbl. Peakuuu coeavHEHHS — B3aUMOJICUCTBHE BOJIBI C OKCHJAMH METAJIOB U
HeMmeTauioB. [loHsiTue «ruapokcuabl». Peakiuu 3aMeiieHuss — B3aUMOJACHCTBHE BOJIBI C HIECJTOYHBIMU U IIEIOYHO3EMETbHBIMU
MetaiaMu. Peakiinu oOMeHa (Ha mpumepe ruiposin3a cyibhuia altoMUHUS U KapOuaa Kalblus).

PacuerHsble 3a1a4u.

1. Bpruucienue mo XMUMHUYECKUM YPAaBHEHHUSM MAacChl WM KOJWMYECTBA BEIIECTBA MO W3BECTHOM Macce WJIM KOJIUYECTBY
BEIIIECTBA OJHOTO U3 BCTYMAIOIIMX B PEAKIUIO BEIIECTB WK MPOAYKTOB PEAKIIUH.

2. Boluncnenue macchl (KOJWYECTBa BEIECTBA, 00beMa) MPOAYyKTa PEakiMu, €CIud HU3BECTHA Macca MCXOJHOTO BEIECTBA,
COJIEpKAILETO ONPEACIICHHYIO JOJII0 IPUMECEH.

3. Briuncnenue mMaccol (KOJTUYECTBA BEIIECTBA, 00heMa) MPOYyKTa PEaKIMM, €CJIM U3BECTHA Macca pacTBOpa U MaccoBasi J0Jis
PacTBOPEHHOT'O BEUIECTBA.

JMemoncTpanun. [Ipumeps! ¢puznueckux siBJICHUI: a) TuiaBieHue mapaduna; 0) BO3roHKa Hoja Wi OCH30MHOM KUCIIOTHI; B)
pPacTBOpEHHE MEepMaHraHata Kanus; r) nuddys3ust TymMCcThIX BEIIECTB ¢ TopAIleH JaMIOUKH HakaduBaHusA. [IpumMepsl XUMUYECKUX
SBJICHU: a) TopeHue Maruus, pocdopa; 6) B3auMoIeCTBIE CONITHON KUCIOTHI C MPaMOPOM HIIM MEJIOM; B) TIOJyY€HHUE TUIPOKCHUIA
memu (II); T) pacTBOpeHHEe MONYyYEHHOTO THAPOKCUIA B KHUCIOTaX; 1) B3aumojeicTBue okcuaa meau (II) ¢ cepHoii kucinoroit npu
HarpeBaHWM; €) pa3ioKEHHE TEepMaHraHata Kalius; *) B3aUMOJICUCTBUE pa30aBICHHBIX KHUCJIOT C MeTalllaMHu; 3) pas3jioKEeHHE
MEepOKCHUAa BOJIOPOA; M) SJIEKTPOJIU3 BOJBI.

JlabopaTopHbIe ONBITHI.

Ne 15. [IpokanvuBaHue MeJIy B IJIAMEHU CITUPTOBKH WJIH TOPEIIKHU.

Ne 16. 3amenienue menu B pactBope xjopuaa meau (11) xenezom.

TEMA 5

HpakTukym Ne 1. Ilpocreiiniue onepanum ¢ BemecTBom (3 y)

1. TlpaBuna TexHuKH O€30MACHOCTH TIpH paboTe B XUMHUYECKOM KaOuHere. [lpumembl oOpaimieHus ¢ J1aGOpaTOpHBIM
000pyI0BaHUEM U HarpeBaTeIbHBIMU PUOOPAMH.

2. HaGntoneHus 3a U3BMEHEHUSIMU, TPOUCXOISIIMMHU C TOPSIIEN CBEUOH, U UX OoNUcaHue.(0omMaunul SKCnHepuUMeHm)



3. AHanu3 NOoYBbI U BOABL (QOMAUHUL IKCHEPUMEHIN)
4. Ilpyu3HaKy XUMUYECKUX PEaKIIUH.
5. [IpuroToBieHue pacTBOpa caxapa v OIpeieieHue MacCOBOM JI0JIM €ro B pacTBOpE.

TEMA 6. PacrBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (18 y)

PactBopenue kak ¢usuko-xuMuueckuid mporecc. [loHstue o ruapatax u Kpuctauioruaparax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KaK MOJEJb 3aBUCHMOCTH PACTBOPHUMOCTH TBEPIBIX BEIIECTB OT TEMIIEPATypbl. HachlllleHHbIE, HEHACHIIICHHBIE U
MEPECHILICHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB JJIsI TPUPOJABI U CEIBCKOTO XO35MCTBA.

[TonsiTrie 00 AAEKTPOIUTUYECKON TUCCOUMAIIUU. DICKTPOIUTHI U HEANEKTPOIUTHL.. MEeXaHU3M JTUCCOLMAIINU AJICKTPOJIUTOB C
Pa3IMYHBIM TUIIOM XMMHUYECKOU CBsI3H. CTENEHb 3JIEKTPONIUTHYECKON qucconanui. CUibHbIE U CIa0ble JIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUHU DJIEKTPOJUTHUECKOM nucconnanuu. VIOHHbIE ypaBHEHUs peakUM. Y CIOBUS IPOTEKAHMS
peakiuy 0OMeHa MEXKTy DJIEKTPOJIUTAMU 10 KOHI[A B CBETE MOHHBIX MPECTABICHUM.

Kiraccudukanyst HOHOB M IX CBOMCTBA.

Kucnorel, ux kmaccudukarus. Jluccomuaruys KHCIOT M MX CBOHMCTBAa B CBETE TCOPUM DJICKTPOIMTHYCCKON JTHCCOIHAIIUU.
MosekyisipHble M HOHHBIE YpPAaBHEHMSI pEakIuid KHUCJIOT. B3auMoJelcTBHE KHUCIOT C MeETaUIaMH. OJEKTPOXHMHYECKUN P
HANPSDKEHUM METAJUIOB. B3auMoAenCTBHE KUCIOT C OKCHAAMHM METAJUIOB. B3auMOJEHCTBHE KHUCIOT C OCHOBAHUSIMHU — PEaKIUS
HeWTpanu3anuu. B3anmoneicTBrue KUCIoT ¢ consiMu. Vicmonb3oBaHue TaOIMIBI paCTBOPUMOCTH ISl XapaKTEPUCTUKH XUMHUYECKUX
CBOMCTB KHUCJIOT.

OcHoBanus, ux Kiraccudukanus. Jucconuaiys OCHOBaHUN U MX CBOMCTBA B CBETE TEOPHUH AJICKTPOITUTHICCKON TUCCOIMAITIH.
B3aumoneiicTBe OCHOBaHUM C KHUCJIOTaMH, KHCJIOTHBIMU OKCHUJAMU U COJsAMH. Vcmonb3oBaHue TaOIMILI paCTBOPUMOCTH ISl
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB OCHOBaHUM. Pa3nokeHrne HepacTBOPUMBIX OCHOBAHUH IPY HATPEBAHUH.

Comnu, ux xinaccudukaus U JUCCOLMAIUS Pa3IUYHBIX TUIIOB coyie. CBOMCTBA COJIEl B CBETE€ TECOPUM DJIEKTPOIUTHUYECKON
THACCOMAlU. B3anMOIEeNCTBUE COJIE C METAJUIAMU, YCIOBUS MPOTEKAHUS 3THUX peakuuil. B3anumMoaencTBue Cojel ¢ KUCIOTAMU,
OCHOBAHUSIMU U cOJIsIMU. Vcriob30BaHre TaOIUIbI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKU XUMHUYECKUX CBOUCTB COJICH.

O6o0611eHne cBeIeHU 00 OKCHIaX, UX KIaCCU(PUKAIIMU U XMMUYECKUX CBOMCTBAX.

['eHeTnyeckue psbl METAUIOB U HEMETAJUIOB. | eHeThYeCcKas CBsI3b MEK/y KJIaCCaMU HEOPraHUYECKHUX BELIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC peakiini. OKUCIUTENh U BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAaHOBJICHHUE.

Peakiuu woHHOTO OOMEHA W OKHUCIHTEIbHO-BOCCTAHOBUTENbHBIC peakiuu. CoCTaBiICHHE YpaBHEHUW OKHUCIUTEIIBHO-
BOCCTAaHOBHUTEILHBIX PEAKIIMHA METOIOM 3JICKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAIOB M HEMETAJUIOB, KUCIOT M COJIEH B CBETE MPEACTABICHUN 00 OKHUCIUTEIHHO-



BOCCTAaHOBUTEJBHBIX MPOLIECCAX.

JemoncTpanuu. VcrnbiTaHWe BEIIECTB M MX PACTBOPOB HA DJIEKTPOINPOBOJHOCTh. JIBM)KEHHE OKpAII€HHBIX HOHOB B
AJIEKTPUYECKOM T0JI€. 3aBUCUMOCTD DJICKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHIEHTpaluu. B3auMoieiicTBUE IIUHKA C CEPOH,
coJIsTHOM KucioToi, xjaopuaom meau (11). l'openne maruus. BzaumopeiicTBre XJI0pHOM U CEPOBOIOPOTHOMN BOIBI.

JlabopaTopHbIe ONbITHI:

Ne 17. B3aumoielicTBue paCTBOPOB XJIOpHAa HATPHS U HUTpaTa cepedpa.

Ne 18. ITosmyuyeHne HEpacTBOPUMOTO TUAPOKCHIA U B3aUMOJICHCTBHUE €r0 C KUCIOTaMH.

Ne 19. B3aumoelicTBrue KUCJIOT ¢ OCHOBAaHUSIMH

Ne 20. BzanMoelicTBrE KUCIIOT C OKCHIAaMH METAJLIIOB

Ne 21. B3aumogencTBrue KMCIOT ¢ METAJIAMHU.

Ne 22. B3zaumoielicTBUE KUCIIOT C COJISIMH.

Ne 23. B3aumoaencTBue menodei ¢ KUCIOTaMU.

Ne 24. BzanMoelicTBre IIejI04el ¢ OKCUJaMU HEMETAJUIOB

Ne 25. B3aumoeiicTBue meaodei ¢ COIIMH

Ne 26. [lonyueHne v CBOMCTBA HEPACTBOPUMBIX OCHOBAHMUIA.

Ne 27 .B3aumojieiicTBi€ OCHOBHBIX OKCHIOB C KHCIOTaMHU.

Ne 28. B3aumoielicTBe OCHOBHBIX OKCHJIOB C BOJIOM.

Ne 29. B3aumojeiicTBie KUCIOTHBIX OKCHIOB C IIEJIOYaMHU.

Ne 30. BzaumoenicTBrue KUCIOTHBIX OKCUI0B C BOJOI.

Ne 31. B3aumonelicTBue coiei ¢ KUCIIOTAMH.

Ne 32. B3zaumoelicTBue cosier ¢ mieIo4amu.

Ne 33. B3aumojelicTBre CoIeH ¢ COISIMM.

Ne 34. B3aumoieiicTBUE pacTBOPOB COJIEH C METAJLNIAMM.

TEMA 7. IIpaktukym Ne 2

CBoiicTBa pacTBOPOB 3JIEKTPOJMUTOB (] 4)
Peuienue sxcniepruMeHTaIbHbIX 33/1a4.



Coaep:xxanue kypca «Xumus. 9 Kiiace»
(2 u 6 Hedenro,; ecezco 68u)

Tema 1. Beenenue. O01mas XapakTepUuCTHKA XUMHYECKHUX 3JIEMEHTOB M XUMHYeCKUX peakuuid. [lepuoguyeckunii 3aKoH 1
Ilepuoaunueckasi cucrema xumndeckux iemMeHToB /1. 1. MenaeneeBa (12 v)
XapakTepucTuKa XMMUYECKOT0 3JIEMEHTa Ha OCHOBaHMUM ero nosoxkenus B [ICXD J[. . Menaeneena

CBoiicTBa OKCUAOB, KUCIOT, OCHOBAaHUM U COJIEH B CBETE TEOPUH DIEKTPOIUTUUECKON TUCCOLMAIIUU U OKUCIICHUS -BOCCTAHOBJICHUS
CocraBieHuEe OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKIUH.

AmboTepHbIE OKCUIBI U TUIPOKCUIBI

[Tepnoanueckuii 3axkoH u [lepunoanueckas cucrema . 1. MenaeneeBa B CBETE€ yUEHHUSI O CTPOCHUU aTOMA

XUMHYECKasi OpTaHU3aMs )KUBON U HEXXUBOW MIPUPOIbI

Kiaccudukanuss XuMHYECKUX peakIuil 10 pa3IuYHbIM MPHU3HAKaM.

[ToHsiTHE O CKOPOCTU XUMUUYECKON PEAKLIUU

Karanuzaropsr

O06o011eHue 1 cuctemMaTu3alys 3HaHui o TeMe «BBenenne»

Konrpoabnas padoraNel o teme «Benenue»
Lemoncmpayuu. Ilepnonnueckas tadbnuna .11 .MenneneeBa. Mogenu atoMoB 351eMeHTOB 1-3 nepuonoB. Mojeinb cTpoeHus
3€MHOTO I1apa B MONEPEYHOM pa3pese. 3aBUCUMOCTh CKOPOCTU XUMHUUECKOM peakluu OT: 1) MpUpPOJIbl pearupyrommx BEeIIeCTB;
2) KOHIIEHTpAallMHU B-B;3) IUJIOLIAAN COIPUKOCHOBEHUS PEarupyroumx B-B; 4) TeMepaTypsbl B-B. | OMOT€HHBIN U IreTepOreHHbII
kaTanu3. epMeHTaTUBHBIN Katain3. Urubupopanue.

JlabopaTopHbIe ONbIThI:

Nel. [Tonydenue rugpokcua UHKA U UCCIIETOBAHUE €TI0 CBOMCTB.

Ne2. MopenupoBanue nnocrpoenus I[1C [[.11.Menneneena.

Ne3. 3amerenue xene3oM Meau B p-pe cynbdara meau (1)

Ne4. 3aBUCUMOCTb CKOPOCTH XUMUUYECKOU p-IIMM OT MPUPOJIbl PEArUPYIOIINX B-B HA IPUMEPE B3aUMOJICUCTBUS

KHUCJIOT C METAJIAMM.

NeS. 3aBUCUMOCTb CKOPOCTH XUM. PEAKIIMU OT KOHI[.-M PEArupyrolluX B-B, HA MPUMEPE IIUHKA U COJITHOU K-ThI

Pa3IMYHON KOHIICHTPALIUH.

Ne6. 3aBUCUMOCTD CKOPOCTH XUM. PEAKIIMM OT IUIONIAAN CONPUKOCHOBEHHUS pear.-xX B-B.

Ne7.MoaenupoBaHue «KUIAIIETO CIIOSD.

Ne8. 3aBUCMMOCTH CKOPOCTU XHUM. PEAKIIMU OT TEMIEPATYPhI pear.-X B-B HA MPUMEPE B3aUMOJEHCTBUS OKCHUIA

menu (II) cp-pom cepHOIt K-Thl pa3IMUYHON TeMIEPATYPHI.



Ne9. PaznoskeHue nmepokcuaa BOJIOPOJia ¢ MOMOIILI0 okcuaa Mapranua ( [V) u karanassi.
Nel0. O6HapyxeHue KaTana3bl B MUIIEBBIX MPOIYKTaX.
Nell. MaruOupoBaHue B3aUMOJICHCTBUS K-T C METAJJIAMU YPOTPOITUHOM.

Tema2 . Metainbl (18 4)

[Tonoxenue anemenToB-metaisioB B [lepuonuueckoit cucreme [1. 1. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS MX aTOMOB. Pu3nUYeCcKue
cBoricTBa MeTaioB. CILIaBBbl.

XUMHYECKUE CBOMCTBA METAIIJIOB

Mertannsl B ipupojie. O0uiue crnocoobl UX MOTyUYCHHUS.

Pelenue pacueTHbIX 3a1a4 ¢ HOHATHEM MACCO8As 0015 8bIX00A NPOOYKMA

[TonsiTHEe O KOPPO3UU METAIIIOB

[Ilenounble MeTaUIBL: 00IIast XapaKTePUCTUKA.

CoenuHeHHs METOYHBIX METAJIJIOB.

[IlemouHO3eMeNbHBIE METAJUIBI: O0IIasi XapaKTepUCTUKA.

CoenrHeHus MIET0YHO3EMETBHBIX METAJUIOB.

AOMUHUN — IEPEXOIHBIN 37IeMeHT. DU3NYECKHE U XUMUYECKHE CBOMCTBA alitoMuHusl. [loilyueHne u npuMeHeHue aTtoMUHUS.
CoenuHeHust aTFOMUHUS OKCHJT U THAPOKCU, X aM(DOTEPHBIN XapaKTep.

IpakTnueckas padora Nel «OcyniecTBiIeHHE [IENOYKH XUMAYECKUX MPEBPAIICHUI

Kenezo — anement VIII rpynmel mo6ounoit moarpynmel. Gu3ndeckue 1 XMMUUYECKHE CBOMCTBA kee3a. Haxoxxenue B npupoie
Coenunenus xemnes3a +2,+3 ux KaueCTBEHHOE onpeieieHue. I eHeTuueCKue psibl: Fe'> u Fe™.

IIpakTnyeckas padora Ne2 «llonydeHne u CBOMCTBA COETMHEHUN METAIIIIOB

IIpakTnyeckas padora Ne3

«PellleHne 3KCIepUMEHTANIBHBIX 3a/1a4 Ha PACTIO3HABAHUE U MOJYYCHUE COCIMHEHUI METAIIIOB)

O060011eHue 3HaHui 1Mo Teme «MeTasuibly.

KontpoasHasi padora Ne2 no teme «MeTajuTbl M UX COCTUHEHUS.

Jemoncmpayuu: O6paszusl 1] u 3 metamnos. O6pa3ibl criiaBoB. B3anmoaeiicTBue HaTpus, IUTHUS U KaTbLUS C BOJOM.
B3aumoneiicTBue HaTpust U MarHusi ¢ kuciaopogom. Bzaumopeiicteue Me ¢ Hemeraimamu. [lomydenue ruapokcuaoB xenesa (II)
(I1T)

JlaGopaTopHble ONBITHI:

Nel2. B3zaumoseiicTBue p-poB K-T U coieit ¢ Me.

Nel3. O3HakOMIIEHHE C pyJaMU KeJie3a.



Nel4. OkpammBanue mwiaMeHu coyisimu M.

NelS. ITonyuenue rugpokcuaa Kaibiys. CBoiicTBa.
Nel6.1Tonyuenue rugpokcuaa aamoMuaus. CBOKCTBA.
Nel7. BzaumonencTBue eiie3a ¢ COJISTHOU K-TOH.

Nel8. IMonyuenue ruapokcuioB xenesa (11) (III),cBolicTsa.

Tema 3. Hemerasinbl (27 4)

OO6m1as xapakTepuCTUKa HEMETAJLIOB.

OO6uue XMMUYecKre CBOMCTBAa HeMeTauioB. Hemerasnisl B IpUpoJie U CIIOCOObI UX MOTYUYEHUS.
Bopopon: nonoxenne, nosy4yeHue, CBOMCTBA, IPUMEHEHUE.

Bona.

["asiorensl: 0011asA XapaKTEPUCTHKA

CoenrHEeHMs TaIOTEHOB.

IpakTnueckas padora Ne4 Penienue sxcriepuMeHTaIbHbIX 3a1a4 o Teme «lloarpyrmna ranoreHoBy
Kucnopona: nonoxenue, nojryaeHue, CBOMCTBA, IPUMEHEHHUE.

Cepa: nosoxeHue, MOJIy4YeHUEe, CBOMCTBA U IPUMEHEHHUE.

CoenuHeHus cepsl

CepHas KHCIIOTa KaK AJEKTPOJIUT U €€ COJIU

CepHas kucliOTa Kak OKHCIHUTEND. [[oilydeHue u MpuMEeHEHUE CEPHOUN KUCIOTHI

IIpakTnueckas padora NeS Pemenue skcnepumeHTanpHbIX 3a1a4 no teme «lloarpynna kuciopoaa»
A30T U1 €ro CBOWCTBA.

AmMmuak u ero coiictea. Conyu aMMOHUS.

Okcuabl a3oTa

A30THas KHCJIOTa KaK 3JIEKTPOJIUT, €€ TPUMEHEHUE

A30THas KHCJIOTa KaK OKUCIIUTEIb, €€ TTOJTyUYCHUE

dochop. Coequnenus Gocdopa. [lorstue o pochopHBIX yaoOpEeHUIX

VYriepo: noioxeHue, nojiydyeHue, CBOMCTBa, MPUMEHEHHUE.

Oxkcupsl yriepoja.

VYronpHas kucioTa u €€ cou. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUS

Kpemnuii: nonoxenue, noyry4eHue, CBOUCTBA, IPUMEHEHHE.



CoenuHeHus: KpEMHHS.
CuiMkaTHasi IPOMBIIIIICHHOCTb.
IIpakTnueckasi padora Ne6 «IlonmyueHnue, coOupanue U paclio3HaBaHUE Ta30BY
O6061enue 3Hanui o0 Teme «HemeTramiby.
Kontpoabnas padora Ne3 no treme «Hemeramiby.
Jlemoncmpayuu. O6pasibl TAIONEHOB — MPOCTHIX B-B.
B3anmoeiicTBrE rajJoreHoB ¢ HaTpUeM , ¢ allfOMUHUEM. BeITecHeHHe XJ10poM Opoma MIJIM Hoj1a U3 P-PoB UX cojiel. B3auMoselicTeue
cepbl ¢ Me, BoTOpoI0M U KUCJIOPpOJIoM. B3anMo1eiicTBHE KOHIT .a30THOM K-Thl C MEJbIO.
ITornormienue yrieM ra3oB WIH P-HBIXB-B. BoccTaHOBIEHNE Meau 13 €€ OKCUAO0B yriieM. OOpasIibl: IPUPOIHBIX COSTUHEHUN
xJjiopa,cepsl , pocdopa, yriepoaa, kpemuus O6pasipl cylibpaToB, HUTPATOB ,kapOoHATOB, PocdaToB.OO0pasilsl CTEKIA, KEPAMUKHU.
JLLO. Ne 19, [TonydyeHue u pacro3HaBaHUE KUCIOPOaA.
Ne 20. HccaenoBanue MOBEpXHOCTHOI'O HATSXKEHUS BOJIbI.
Ne 21. PactBopeHue nepmaHranata Kajiusl Wid MEAHOTO Kyliopoca B BOJIE.
Ne 22. I'maparanms 00€3BOKEHHOTO CyJibdaTa Meau 2.
Ne 23 H3roroBiieHHE TUIICOBOTO OTIIEYATKA.
Ne24. O3nakoMIIeHHE C KOJUIEKITUEH OBITOBBIX (DUITBTPOB.
Ne25. O3HakomIlIeHHE ¢ COCTaBOM MHUHBO/IEL.
Ne26. KauecTBeHHas p-1IMs HAa TaJOT€HUI-MOHBI.
Ne27 ITonydeHue 1 pacro3HaBaHUE KUCIOPO/A.
Ne28. I'opeHue cepsl.
Ne29 Cg-Ba pa30aBI€HHOM CEPHOM K-ThI.
Ne30. 3yueHue c-B aMMMaKa.
Ne31 Pacno3naBanue coyieii aMMOHHUS.
Ne32. CB-Ba pa30aBiIeHHOIN a30THOM K-ThI.
Ne33. Bzaumopaeiicteue KOHII. A30THOU K-ThI C MEbIO.
Ne34 IN'openune dochopa Ha BO3AyXe U B KUCIOPOJIE.
Ne35. Pacnio3naBanue dochaTos.
Ne36. ['opeHue yrisi B KUCIOPOJIE.
Ne37. ITonydeHue yrojibHOM K-Thl U M3YYEHHE €€ CB-B.
Ne38. [Tepexoa kapOOHATOB B THAPOKAPOOHATEHI.
Ne39. Paznoxxenue ruipokapOoHaTa HaTpusl.



Ne4(0. [TosmyyeHre KpEMHHUEBOM K-Thl U U3YUYEHUE €€ CB-B.

Tema 4. OcHOBHBIE CBe/IeHUsI 00 OPraHN4YeCKUX COeIMHEHusX. .( Su)

Yraesonopoasl. Heoprannueckre u opraHndeckue BemecTsa. MeraH, 3TaH, IPONAaH Kak IpeeabHbIe YIIIEBOAOPOAbl. DTHIIEH U
aleTUJICH KaK HellpeebHble (HEHACBIIIEHHBIE) YTIeBOA0pobl. ['opeHue yrieBoaopoaos. KauecTBeHHbIE peakuu Ha
HEIpeJIeJIbHbIE COCAMHEHN. Peaknus qerujpupoBaHusl.

JleMoHcTpanuu. Mojenn MoJIeKyJl MeTaHa, 3TaHa, IpoIlaHa, dTUJIEHa U aleTuiaeHa. BzauMopeiicTBre sTriieHa ¢ OpoMHOM BOAOH
Y pacTBOPOM IEPMAHTaHATa KaJusl.

Kucnopoaconepxamye opraHuuecKue COeIMHEHN. DTHIIOBBIM CIIUPT, €ro NOJIYyYEeHHE, TPUMEHEHHE U (PU3UOJTOTHYECKOE
nercteue. TpexaToMHBIA CUpPT raunepuH. KadecTBeHHas peakuys HA MHOTOATOMHBIE CITUPTHI.

VYKcycHas, cTeapuHOBasi U OJIEMHOBAsI KUCJIOTHl — IMPEICTABUTENH Kilacca KapOOHOBBIX KUCHOT. Kupsl. Mbl1a A30Tcoaepxaimne
OPTaHUYECKUE COCTUHECHUS.

JemoncTpanuu. O01Me XMuMHYECKHE CBOMCTBA KUCIOT HA IPUMEPE YKCYCHOU KUCIOTHI AMUHOTpYyNna. AMUHOKHCIIOTBHI.
AMHHOYKCYCHas KuciioTa. benku (mporenHsl), UX (YyHKLIUHU B )KMBBIX opranu3Max. KauecTBeHHbIe peakliu Ha OEJIKH.
JlabopaTopHblie onbIThl. 41. KauecTBeHHbIe peakiuu Ha Oenku. KauecTBeHHas: peakiysi HA MHOIOATOMHBIE CITUPTHI.

Tema 5. O0001IeHHe 3HAHMI 10 XMMHUHM 32 KYPC OCHOBHO# IIKO0JIbL. [10AroToBKa K rocy1apcTBeHHON UTOTOBOM aTTECTALNH
(01) (6 4)

ITepnonnueckuii 3axkoH u Ilepuoanueckas cucrema /. 1. MenaeneeBa B CBET€ TEOPUU CTPOEHHS aTOMa

3aKOHOMEPHOCTU MU3MEHEHUS CBOWCTB 3JIEMEHTOB M MX COCIMHEHUM B MEPUOJAX U TPYIIIAX B CBETE MPEACTABICHHI O CTPOCHHUHU
aTOMOB 2J1eMeHTOB. 3HaueHue [lepnoanueckoro 3akoHa

Knaccudukanys XuMUYeCKUX peakui o pa3InyHbIM npu3HakaM. CKOpOCTh XMMUYECKOW peaKIIH.

Knaccudukanus 1 cBoiCTBa HEOPraHUUECKUX BEIIECTB

Jlucconmanus 31€KTPOJIUTOB B BOJHBIX pacTBOpax. MIOoHHbIE ypaBHEHUS peaKIu.

['eneTnyeckue psapl MeTaAIUIA, HEMETAIUIA U IEPEXOHOTO METalIa

OKuUCIUTENBHOE- BOCCTAHOBUTEIBHBIEC PEAKIINH.

KonTpoabnas padora Ne4 «Pemenue [T1A»

TpenuHr-tectupoBanue 1o Bapuantam [ 1A mpouuibix €T U J1eMOBEPCUH



TemaTnueckoe NIIAHUPOBaHUE N0 Y4eOHOMY NpeaMeTy « XHMH».

Xumusa 8 kiaacc ( 68 4., 2 4 B HegeJI10)

Ne HaumeHnoBaHue pazaena KonunuectBo yacos KonunuectBo yacos

/11 110 aBTOPCKOM MporpaMme | 1o paboueii
nporpaMmme

1 BBenenue 4 4

2 ATOMBI XUMHYECKUX JJIEMEHTOB 8 8

3 IIpocTteie BemecTa 6 6

4 CoenuHeHUST XUMHUYECKHUX DJIEMECHTOB 14 14

5 N3MeHeHus1, mpoucxoasuye ¢ BEIEeCTBAMU 12 12

6 [Ipaktukym Ne 1. «IIpocrelimme onepanuu ¢ BEMIECTBAMM 3 3

7 PactBopenue. PactBopbl. CBOMCTBA PaCTBOPOB AJIEKTPOJIUTOB 18 18

8 ITpakTkym Ne 2. «CBolcTBa paCTBOPOB JIEKTPOIUTOBY | 1

9 IToBTOpEHUE 2 2

10 Bcezo: 68 u., uz nux Ilpakmuueckux — 4, 68 68

Koumponvnoix -4.




Xumus 9 kiaace (68 4., 2 4 B Hege10)

KonunuecTBo yacoB

Ne KosmuectBo vacos N
HanmenoBanue paznena . 1o pabouei
/11 10 aBTOPCKOM MporpaMmme
IporpaMme
Beenenne. O0mas xapakTepuCcTUKAa XUMAYECKUX DJIEMEHTOB U
1 | xumnueckux peakuuid. [leppoguyeckuil 3aK0H U IEPUOINYECKAS 12 12
CHCTeMa XMMHUUYECKHUX 3j1eMeHTOB J[.M1.MenaeneeBa
Merauisbl.
2
18 18
3 Hewmeraisl.
28 27
4 | OcHOBHBIE CBEICHHS 00 OPraHUYECKUX COCTUHEHUAX 0 5
O0600u1IeHNe 3HaHU IO XUMHH 32 KypC OCHOBHOM IIKOJIBI.
5 | lHoaroroBka k urorooit arrectauuu (I'MA)
10 6
Hmoeo: 68 uacos, uz nux: Ilpakmuueckux — 6;
Koumponvuoix — 4.
68 68




YpOKa

Conep:xanue 8 kiacce

(pa3neJibl, TEMbI)

YHusepcaabnbie yueOnble geiicreus (Y1), npoextsl, UKT-
KOMIIETEHIH, MEKIPeIMEeTHbIE MOHSATHSI

BBenenue

ik

IIpenmer xumun. Bemectna.

IIpeBpamenue Bemects. Poib
XUMUU B )KU3HU YEJIOBEKA.
Kpatkue cBegeHust o UCTOPHUH
XUMUMU.

3HaKU XUMHYECKHUX
anemenToB. Tabmuna J1.1.
Menpeneena.

Xumuueckue GopMyIIbl.
OTHOCUTEIBLHBIC ATOMHAS U
MOJIEKYJISIpHAS MACCHI.
MaccoBas g0 3JIEMEHTOB B
COCJIMHCHMU.

Ilo3HaBaTenpHBIE: yCTaHABINBATH NPUYMHHO- CIEICTBEHHBIE CBA3H, COCTABIIATh CIIOXKHBIH MJIaH
TEKCTa, NOIy4aTh NHPOPMALIUIO U3 Pa3IMYHBIX HCTOYHUKOB, IPOBOJUTH HAOMIOCHHE.
Perynarusnsle: popMyarpoBaTh 1Iedb ypoKa U CTaBUTh 3a7a4l, HEOOXOOUMBbIE AT €€
JOCTIKEHMS; IUIAHUPOBAThH CBOKO NIESITEIBHOCTD M IIPOTHO3UPOBATh €€ pe3yIbTaThl; paboTaTh IO
TUIaHy; KOPPEKTUPOBATh CBOU JEHCTBHUS; OOPMIIATE OTUYET MO BBIITOJHEHHUIO OIBITA.
KoMMyHHKaTHBHBIE: CTPOUTH PEUEBHIC BLICKA3bIBAHUS B YCTHOW U MMCBbMEHHOU (opMe;
apryMeHTHPOBATh CBOIO TOUKY 3pPEHUS.

IIpenmerHbie:HayunThest 1aBaTh ONpeaesICHUs TIOHATHAM: aTOM, MOJIEKYJIa, XUMUYECKUMA
3IIEMEHT, BELIECTBO, IPOCTOE, CIOKHOE BEIIECTBO, CBOMCTBA BELIECTB; KIACCH(PUIIMPOBATH
BEILIECTBA 10 COCTaBY, ONMCHIBATH (POPMBI CYLIIECTBOBAHUS 3JIEMEHTOB; BBIIIOIHSITH HAOMIONCHUS U
aHaJIN3 CBOMCTB BEILECTB U SIBICHUN C COOMIOICHUEM MPaBUJI TEXHUKU O€30MaCHOCTH.
JImanoctHeie. DopMUpOBaHHE TO3HABATENEHOTO HHTEPECa K U3yUEHHIO XUMHUHU; MOTHBAIIHS
yyaluxcs Ha NOJy4eHHE HOBBIX 3HAaHUN; (OPMHUPOBAHHE HAYYHOIO MUPOBO33PEHUS; YMEHUE
MIPUMEHATH NOJIYYECHHBIE 3HAHNUA B IPAKTHYECKON JEATEIBHOCTH.

Hayuuthcst naBathb onpeeneHus MOHATHAM: XUMHUECKHE, PU3NUECKHE SBICHUS; OOBSICHSITH UX
CYIITHOCTB; XapaKTepHU30BaTh POJIb XMMUH B )KU3HU YEJIOBEKA; POJIb OCHOBOIIOJIOKHHUKOB
OTEUECTBEHHON XUMUHN

I1: ycraHaBnMBaTh MPUYMHHO- CJIEICTBEHHBIE CBA3H, COCTABIAThH CIOXKHBIH IJIaH TEKCTA, MOJIy4aTh
WHQOPMAITUIO U3 PA3IMYHBIX UCTOYHUKOB, TPOBOJUTH HAOIIOICHHE.

P: dopmynupoBath 1ienb YpoKa U CTaBUTh 3aJ1a4l, HEOOXOIUMBIE I €€ JOCTHKECHUS;
IUTAHUPOBATH CBOIO IEATENILHOCTD U MIPOrHO3UPOBATE €€ Pe3yJIbTaThl; paboTaTh MO IUIAHY;
KOPPEKTHPOBATh CBOM JICHCTBHS; 0DOPMIIATH OTUET MO BHIMOJIHEHHIO OTIBITA.

K: cTpouth peueBbie BHICKa3bIBaHUS B yCTHON M MMCbMEHHOM (popMe; apryMeHTHPOBaTh CBOIO
TOYKY 3pEHU.

®dopmupoBaHHe MO3HABATEIFHOTO HHTEPECA K N3yUSHHUIO XUMHUH; MOTHBAIIHS YJaIIXcs Ha
MOJTydeHNe HOBBIX 3HAHMIT;, (DOPMHUPOBaHNE HAYYHOTO MHPOBO33PEHUS; YMEHUE IPUMEHSTh
MOJTyYEHHBIE 3HAHUS B IPAKTUYECKON EATEINBHOCTH.

HayuwuThcst naBathb onpeeneHus OHATHAM :XUMHUYECKHHA 3HAK, KOA(PPUIMEHTHI, UHJICKCHI,
OIMCHIBATH TAOIMYHYIO (OPMY II.T.X.D., ONIMCHIBATH MTOJIOKECHUE DJIIEMEHTAa B TaOIUIIE.

HayLII/ITLCH AaBaThb OMNPCACIICHUA NOHATUAM: XUMUYCCKas q)opMyna, OTHOCHUTCJIbHas aTOMHasA Macca,
OTHOCHUTCJIbHAS MOJICKYJIApHAasA Macca, MacCoBas J10JIA 3JIEMEHTA,; BBIYUCIIATL UX; U3BJICKATH I/IH(l)OpMaHI/IIO (6]
BCIICCTBC U3 (I)OpMyJ'ILI COCIMHCHMUA.

ATOMBI XUM

MYECKHUX DJIEMEHTOB - 84

OCHOBHEBIE CBEJICHUS O
CTpOE€HUHU aTOMOB. M30TOIMBI

1

Hayuutbcst naBath onpeneiaeHus: HOHATUSIM: XUMUUYECKUH 3JIEMEHT, POTOH, HEUTPOH, SIEKTPOH,
H30TOIIBI, MACCOBOE YHCJIO; OMMUCHIBATH COCTAB aTOMOB 3JieMeHTOB Ne 1 — 20 B m.T.x.3. JI.U




6 CtpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB

7 HNoHHas xuMuueckas CBA3b

8 KoBanentHas HenoisipHas
XUMHYECKas CBA3b

9 KoBanentHas nosisipHas
XUMUYECKas CBA3b

10 Meraummueckas XUMHUYECKas
CBA3b

11 O0o0061Ienue u
cUcTeMaTH3anus 3HAHUU

12 Komwmponvuasa paboma Ne 1 no

meme « Amomwvl Xumuueckux
ANNEMEHRMOB ).

.MeHpeneena; moay4aTh XUMUYCCKYIO HH(OOPMAITUIO U3 PA3IUYHBIX UCTOYHHKOB

Hayuutbcs naBath onpeneneHust HOHITHUIM: 3JIEKTPOHHBINA CJI0M, SHEPreTUYECKUI YPOBEHb;
COCTaBJISITh CXEMbI PACIIPEICIICHUS JICKTPOHOB IO 3JICKTPOHHBIM CIIOSIM B 3JICKTPOHHOM 000J104Ke
aTOMOB.

Hayuutbcst maBaTh Omnpe/iesieHns TOHATHSAM: 3JIEMEHTHI - MeTaJlIa, 2JIEMEHThI-HEMEeTaIJIbl; HMOHHAS
CBSI3b, MOHBI OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XHMUYECKUX JIIEMEHTOB B
MIEPUOAAX U IPYIIIAX ; COCTABIATH CXEMbI 00Pa30BaHUS HOHHOU CBSI3H; ONPEICIIATh THIT
XUMHYECKOU CBS3H MO (POpPMYJIe BEIISCTBA ;IIPUBOIUTH IPUMEPHI BEIIECTB C HOHHOW CBSA3BIO
;XapaKTepru30BaTh MEXaHU3M 00pa30BaHUS HOHHOU CBSI3H;

HaquTLCﬂ AaBaThb OMPCACIICHUA NOHATHUAM: KOBAJICHTHAA HCIOJIApHAaA CBA3b, COCTABIIATH CXEMbI
00pa3oBaHHs KOBAJICHTHOW CBSI3H; OMPENENATh TUIl XUMHYESCKOH CBS3H MO JOPMYJIE BEILECTBA;
MIPUBOJNTH MIPUMEPHI BEIIECTB C KOBAIIEHTHOHN CBSI3bIO;

XapaKTepH30BaTh MEXaHW3M 00pa30BaHMs KOBAJIEHTHOW CBSI3H;

HaquTLCﬂ AaBaThb OMPCACIICHUA TOHATHUAM: KOBAJICHTHAA MOJIIpHAA CBA3b, COCTABJIATH CXEMBI
00pa30oBaHMs KOBAJCHTHOW CBS3H; ONPECIISATh THIT XUMHYIECKOU CBS3H IO (hopMyIie BelecTBa;
MIPUBOJNUTH MIPUMEPHI BEIIECTB C KOBAIIEHTHOMN CBSI3EIO;

XapaKTepH30BaTh MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBSI3H;

HaquTLCﬂ AaBaThb OMPEACIICHUA NOHATUAM: METAJINIMYCECKAsA CBA3b, COCTABJIATH CXCMbI
00pa30BaHMs METAITMYECKON CBSI3H; OMPEIENATh THII XUMHUYECKOM CBA3H 10 OPMYIIe BENIeCTBa;
MIPUBOJUTH NIPUMEPBI BELIECTB C METANINYECKON CBSI3bIO;

XapaKTepru30BaTb MCXaHU3M O6pa3OBaHI/I$[ CBsA3U; YCTaHABJIIMBATh NPUYUHHO — CJIICACTBCHHBIC
CBSI3H : COCTaB BEIIECTBA — TUIl XUMUYECKOH CBSI3U

JaBaTh ompenenieHusl U3y4YSHHBIM IMOHSATHIM; IPUMEHSTD TTOy4YeHHbBIE 3HAHVS B COOTBETCTBHUH C
pelaeMoii 3a/1aueii; COCTaBIISITh CXeMbI 00pa30BaHUS CBSI3HU; ONPEIEIISITh TUII XUMUUECKOM CBSI3U
o opmyiie BemecTsa;

MIPUBOIUTH MTPUMEPHI BEIIECTB C THIIOM CBSI3U;

XapaKTepru30BaThb MCXaHU3M O6pa3OBaHI/I$I CBsA3U; YCTaHABJIMBATh NPUYUHHO — CJIICACTBCHHBIC
CBs3H . COCTaB BCIIECCTBA — TUIT XUMHYECKOU CBA3U; IIPOBOAUTDL BBIYMCIICHUS.

MIPUMEHSTH MOJyYSHHBIE 3HAHUS B COOTBETCTBUU C pEIIacMOM 3a/1aueii; COCTAaBIIATh CXEMBI
00pa3oBaHHs CBS3U; ONPEICISTh THIT XHMHUUYECKOH CBSI3H 1O ()OpMYJIe BEIIIECTBA;

IMPUBOAWTD IMPUMEPHI BEIIECTB C TUIIOM CBA3HU,

XapaKTepH30BaTh MEXaHU3M 00pa30BaHUs CBS3U; yCTAHABIMBATH IPUYMHHO — CJICJCTBCHHEIC
CBSI3U : COCTAB BEILIECTBA — TUI XUMUYECKON CBSA3H; MIPOBOAUTH BHIYUCIICHHUS], COCTABIISAThH
(hopMyJibl OMHAPHBIX COCIUHEHHIA.

I1: mconp30BaTh 3HAKOBOE MOJIEIMPOBAHNE; OCYIIECTBISITh KAYECTBEHHOE W KOJTMYECTBEHHOE
OTIMCaHUE KOMIIOHEHTOB 00BEKTA; OCYIIECTBISATH CPAaBHEHHE, CO3/1aBaTh 0000IICHUS,
YCTaHaBJIMBATh aHAJIOT WU, ACJIATh BbIBOABI; COCTABJIATH TE3UCHI TEKCTA,; I10J1YyYaTh I/IH(i)OpMaHI/IIO
13 Pa3JIMYHbIX UCTOYHUKOB.

P: dpopmynupoBatk 11e51b ypoka u CTa-BUTH 337a9u, HEOOXOIUMBIC IS €€ TOCTHIKCHUS;




TUTAHUPOBATH CBOKO JISATEIILHOCTh U MPOTHO3UPOBATH €€ pe3yNbTaThl, pad0TaTh B COOTBETCTBUU C
AJTOPUTMOM JEHCTBUI; KOPPEKTUPOBATh CBOU JCUCTBUSI; 1aBaTh OLEHKY CBOEH AESITEIbHOCTH U
JEATEILHOCTH JPYTUX YUAIUXCS

K: cTpouTh peueBbic BRICKa3bIBAHUS B YCTHON M MUChMEHHOW (hOpMe; apryMEHTHPOBATh CBOIO
TOYKY 3pPEHUS.

®dopmupoBaHHe MO3HABATEIFHOTO HHTEPECA K M3yUSHHUIO XUMHUH; MOTHBAIIHS YIaIIXCs Ha
MOJTyYeHUE HOBBIX 3HAHMIA, MOHUMAaHUE 3HAYUMOCTH (DyHIAMCHTAIbHBIX MPEICTABICHUH 00
aTOMHO — MOJICKYJIIPHOM CTPOCHUU BEIECTBA JIJIS (POPMHUPOBAHHUS IEIOCTHON €CTECTBEHHO —
HayYHOU KapTHHBI MHPa; YMEHHE IIPAMEHSATH OJTyYeHHbBIE 3HAHUS B MTPAKTHIECKOM
JIeATCITLHOCTH.

IIpocThie Benecra -

6 yacoB

13 Amnanus k/p. [Ipoctbie 1
BEIIECTBA- METAJJIBI.

14 [IpocTeie BemecTBa- 1
HEMETaJLIBI.

15 KommuecTBo BerecTsa. 1

16 MounsipHbIit 00BEM Ta30B. 1

17 YPOK — IpakTUKyM 110 1
PEIICHUIO PaCUeTHBIX 3a7ad.

18 O060061eHue u 1

cucTeMaTH3anus 3HAHUU 1O
teme «IIpocThie BemecTBa»

HayuuThcst naBath onpeeneHus TOHATHIM: HEMETaJUTbl, aJUIOTPOITUS, MOJU(HUKALINH; OTIMCHIBATH
MIOJIOKCHHUE DIIEMEHTOB —HEMETAIUIOB B I1.C.X.3. [I.1. Menneneesa; kinaccuuuupoBaTh MpoCThIE
BEIIIECTBA HAa METAJUIbl U HEMETAJUIbL;, XapaKTepU30BaTh 00IIKe PU3NIECKre CBONCTBA
HEMETaJIJIOB; YCTaHABINBATh CBA3b COCTaB — CTPOCHUE- CBOUCTBA.

Hayuutbcst 1aBaTh onpeesieHus TOHATHAM: KOJTMYEeCTBO BELIECTBA, MOJIb, TOCTOSHHAs ABOraapo,
MOJIIpHAsI Macca; pelaTh 3a0a4d C HCIOJIb30BaHUEM YKA3aHHBIX MOHATHH

HayunThcst JaBath onpeneneHus IOHITHAM: MOJIAPHBIM 00bEM Ta30B, HOPMAaJIbHbIE yCIOBUS;
pemaTh 3aJa4u C UCMOJIb30BaHNEM YKA3aHHBIX MTOHATHIA

HayuuTtscs pemars 3ajauu ¢ HCMOJIb30BaHUEM H3YUEHHBIX TOHATUI

HayuuTbcst IpUMEHATH NOMYyUYEHHBIE 3HAHNSI B COOTBETCTBHHY C IIOCTAaBICHHOM 3a1auei

I1: mcnonp30BaTh 3HAKOBO - CAMBOJIMYECKHE CPEJCTBA [T PEIICHUS 3a/1a4; IIPOBOIUTH
HaOJFO/IEHNSI; COCTABJIATH KOHCIIEKT TEKCTa

P: dopmynupoBath 1enb ypoKa U CTa-BUTh 33/1a4H, HEOOXOUMBbIE AJIs €€ TOCTHIKEHUS,
IUTAHUPOBATH CBOIO IEATENILHOCTD U MIPOrHO3UPOBATH €€ Pe3yIbTaThl; paboTaTh B COOTBETCTBUU C
ANTOPUTMOM JICHCTBHIA; KOPPEKTHPOBATH CBOM JICHCTBUS; O(OPMIISTH OTUYET

K: cTpouts peueBbie BHICKa3bIBaHUS B TUCbMEHHOM (hopMe; BBIpakaTh U apIyMEHTHUPOBAThH CBOIO
TOuKy 3peHus. DopMupoBaHne T0OPOCOBECTHOTO OTHOLICHUS K YUEHHIO U YMEHHUS YIIPABIIATH
CBOEH IT03HABATENbHON JeSATENFHOCTHIO; TOHNMAaHUE 3HAYUMOCTH MaTeMaTHIECKUX 3HAHUH JUI
pelIeHns IPakTUIeCKUX 3a7ad

CoeauHeHNS XUMHUYECKHX JJIeMEeHTOB - 14 yacoB




19 CreneHb OKHUCIICHUS.
20 Okcupl

21 IM'mapunsr

22 OcHoBaHus

23 OcHoBaHus

24 Kucnoter

25 Kucnoter

26 Comu

27 Commn

28 AmopdHBIC 1

KPpUCTAJNINYCCKHUC BCUICCTBA.

HayuuTbcst aBaTh ONpe/IeIICHUs TIOHATHSAM: CTCIICHb OKUCIICHHS , BAJICHTHOCTh, CPABHUBATH UX;
COCTaBIATH (POPMYITBI OMHAPHBIX COSTUHEHNI; HA3bIBATh OMHAPHBIE COSAMHEHNUS IO (hopMyiaM
HayuuTbcst maBaTh ONpe/IeIICHUs TOHATUSAM: OKCHIIbL; IPUHAICKHOCTh BEIIECTB K KI1acCy
OKCHJIBI; CPAaBHUBATH MX; COCTABJIATH ()OPMYJIbI OKCUJIOB; Ha3bIBATh COCIUHEHUS 10 (hopMyJiaM;
OIKCHIBAThH CBOICTBA BEIECTB

HayuwnThcst naBath onpeeneHus OHITHIM: THAPHIIBL; TPUHAUIC)KHOCTD BEIIECTB K KIACCY
TUJIPUJIBI, CPABHUBATH UX; COCTABIIATH (POPMYJIbI THIPUIOB; Ha3bIBATh COSAMHEHUS 110 (hopMyJiaMm;
OTHCHIBATh CBOMCTBA BEILIECTB

HayuwnThcst naBath onpeeneHus MOHITHAM: OCHOBaHHS, IIIEI0YH, KAUYeCTBEHHAS PEeaKIIus,
HWHAWKATOP, MPUHAIJICKHOCTD BEHICCTB K KJIACCY OCHOBAHUA; CPABHUBATH UX; COCTABJIATH
(hopMyIIbl OCHOBaHUH; Ha3bIBaTh COEAWHEHHUS TI0 OPMYJIaM; OTIMCHIBATH CBOMCTBA BELIECTB
HayuwnThcst naBath onpeaeneHus MOHATHAM: OCHOBaHHUS, IIEI0YH, KAUYeCTBEHHAS PEaKIIus,
WHINKATOP; MPUHAJICKHOCTD BEIIECTB K KIIACCy OCHOBAHUS; CPAaBHUBATh MX; COCTABIIAThH
(bopMyIIbI OCHOBaHUH; Ha3bIBATh COEAWHEHHUS TI0 OPMYJIaM; OTIMCHIBATH CBOIMCTBA BEIIECTB
HayunThcst naBath onpeencHus MOHITHAM: KUCIOTBI; KUCIOPOJICOASpKAIIUe U OSCKUCIOPOIHBIC
KHCJIOTHI ;cpejia pacTBopa; p P, kauecTBeHHAs peakilvs, HHAUKATOP; MPHUHAIIC)KHOCTh BEIIECTB K
KJIACCY KUCJIOT; CPAaBHUBATh MX; COCTABJIATH ()OPMYJIbI KUCJIOT; Ha3bIBATh COCTUHCHHUS I10
(hopMyJiaM; OIKCHIBATH CBOMCTBA BEIICCTB

HayuwnThcst naBath onpeencHus MOHITHAM: KUCIOTBI; KUCIOPOICOASpIKAIIUe U OSCKUCIOPOIHBIC
KHCJIOTBI;, Cpelia pacTBopa; pP, kauecTBeHHAs peaKilvs, HHIUKATOP; IPUHAIJIC)KHOCTh BEIIECTB K
KJIACCY KUCJIOT; CPAaBHUBATh MX; COCTABJIATH ()OPMYJIbI KHCJIOT; Ha3bIBaTh COCTUHECHHUS 110
(dbopMyIiaM; OMUCHIBATH CBONCTBA BEIECTB

HayuuThcst 1aBath onpeaesieHus MOHSITHAM: COJIH, KAUeCTBEHHAS PEAKIUs; MPHUHAIIISKHOCTh
BEIICCTB K KJIACCY COJICH; CpaBHUBATh UX; COCTABJIATH (hOPMYJIBbI COJICH; Ha3bIBATh COSAUHEHUS 10
(dbopMyIiaM; OMUCHIBATH CBONCTBA BEIECTB

HayuuThcst 1aBath onpeaesieHus MOHSATHAM: COJIM, KAUeCTBEHHAS PEAKIUs; MPHUHAIIISKHOCTh
BEIICCTB K KJIACCY COJICH; CpaBHUBATh UX; COCTABJIATH ()OPMYJIbI COJICH; Ha3bIBATh COSAMHEHUS 110
(hopMyJiaM; OIMCHIBATh CBOMCTBA BEIICCTB

Hayuuthcst maBaTh onpe/ielieHus MOHATHAM: aMOP(HBIE U KPUCTAJUTMYECKUE BEIIECTBA,
KpUCTaJUIMUECKAsl pelIETKA, ATOMHAs, HOHHAsI, MOJIEKYJIIpHAs, METAININYECKasl PEILETKY;
YCTaHaBJIUBATBh CBA3b COCTAB- XUMUYCCKAs CBA3b - KPUCTAJUINYCCKasA peméTKa; XapaKTEepru30BaThb
pElIeTKH, TPUBOJIUTEH IPUMEPHI BEIIECTB C PA3HBIM THIIOM PEIIETKH

Hayuuthcst 1aBaTh Onpe/elieHus IOHATHSAM: YUCTHIE BEIIECTBA, CMECH, XUMHYECKUH aHAIU3;
OTIPEJIeNIATE CIIOCOOBI pa3JielieHus CMeCEH B 3aBUCUMOCTH OT CBOHCTB KOMITOHEHTOB

HayuuTbcst 1aBaTh OIpe/IeIICHUs TOHATUSAM: MaccoBasi J10Jis1 PACTBOPEHHOTO BEIIECTBA, 00bEMHAS
JIOJISL BEIIECTBA B CMECH; PelIaTh 3aJa4H C UCIIOJIb30BAHUEM JIaHHBIX MTOHSATHHA

HayunTtbcst IpUMEHATH MTOJIy4EHHbBIE 3HAHNSI B COOTBETCTBUU C PEIIAEMOM 3aaueii; paCKpbITh
CMBICJT BaXKHEHUIITIX HU3YUYCHHBIX HOHHTI/II‘/‘I; KHaCCI/Iq)I/I]_[I/IpOBaTB, COCTaBJIATH, HA3bIBATh BEUICCTBA,




Kpucraminueckue pemeérku.

MIPOBOJUTH BEIUUCIICHUS
[IpuMeHsTh NOJyYeHHBIE 3HaHUS B COOTBETCTBUU C peLIaeMOU 3a1auei;

I1: ucrionp30BaTh 3HAKOBO - CUMBOJIMUYCCKHUC CpCACTBa AJid pCIICHUA 3aaa4; IPOBOAUTH

29 YucTble BelllecTBa U CMECH 1 HaOIIOIEHNS]; CpaBHEHHE, KiTaccu(hUKAIIHIO, CO3/1aBaTh O0OOIICHNS, YCTAaHABINBATH AaHAJIOTHH,
JeJIaTh BBIBOJBL; IOHUMATh, HHTEPIPETHPOBATh H IPEOOPa30BbIBATE HHPOPMAILIHIO,
IpPE/CTABICHHYIO B Pa3IN4HBIX (hopMax
P: ¢popmynupoBath Lienb ypoka U CTa-BUTH 331a4l, HEOOXOAUMBIE IS €€ TOCTHKEHHUS;
30 MaccoBast u 00beMHas 1O 1 IUIAHUPOBATH CBOIO JICATEILHOCTD U MMPOTHO3UPOBATH €€ PE3yIbTaThl, pad0TaTh B COOTBETCTBUH C
KOMITIOHEHTOB B CMECH U QJITOPUTMOM JICHCTBUI; KOPPEKTUPOBATH CBOU JEHCTBUSA; OPOPMIIATH OTUET
pacTBopax K: ciymaTs u BcTynaTh B MAJIOT, yIaCTBOBATE B KOJVIEKTHBHOM o0Cy>XaeHHH TPOOIIEM; CTPOUTH
IPONYKTHBHOE B3aUMOJECHCTBHE C YUUTEIEM U CO CBEPCTHUKAMH.
JI. ®opmupoBaHUE yMEHUS TPAMOTHOIO OOpAIIECHHs C BEIIECTBAMH B XMMUYECKOM KaOMHETE U B
ObITy; HOHMMaHNE 3HAYUMOCTHU €CTECTBEHHO — HAYYHBIX 3HAaHUH B IOBCEJHEBHOM XKH3HU,
31 060061IeHNE U 1 TEXHMKE, MEULIMHE, 71 PEIIeHHs IPAKTUYECKUX 3a1a4; (POPMUPOBAHHE SKOJIOTHYECKOM
o KyNbTYpbI
CHUCTCMaTHU3alusg 3HaHUU I10
teme «CoequHEHUS
XUMHUYCCKHUX JJICMCHTOB.
32 Koumponvnas paboma Ne 2 1
no meme. «Coeournenus
XUMUYECKUX I]IEMEHIMO8)
N3MeHeHus1, npoucxoasiniue ¢ Bemecrsamm - 12 yacoB
33 AHanus K/p. dusnueckue 1 HayunThcsa naBath ONpenecHNs TOHATHAM: JTUCTHIUIALMSA, KPUCTAJUIN3AIlUs, BEIIADUBAHKE,
SBJICHHSL. (GunbTpOBaHUE, BO3TOHKA, OTCTAUBAHUE, HEHTPU(PYTUPOBAaHHE; YCTaHABIMBATh IPUUHHHO-
CJIC/ICTBEHHBIE CBSI3H MEX 1y (GM3UMYECKUMU CBOICTBAMU BEIIECTB U CIOCOOAMU pa3ieIeHUs
cMmecei
34 XUMHUYECKHUE pe€aKuumn 1 HayuuTbcst naBaTh onpeesieHus: MOHATUIM: XMMUYECKasl Peakiiusl, peakiusi TOpeHusl,
IK30TEPMHUYECKUE, SHAOTEPMUUECKHE PEAKIIUM; HAOI01aTh U ONUCHIBAT IPU3HAKH U YCIOBUS
TEUCHUS] XMMUYECKHUX PEaKIUii; Ie/IaTh BBIBOJbI HA OCHOBE aHAJIN3a HAOI0AEHHH 3a
9KCHEPUMEHTOM
35 XUMHUYECKHUE YpaBHCHUA. 1 Hay4nTbcs 1aBaTh onpesieneHns MOHATHAM: XMMHYECKOE ypaBHEHHE; OOBACHATD 3aKOH

COXPAHCHUA MACChI BEIICCTB C TOYKU 3PCHUA aTOMHO - MOJICKYJISIDHOT'O YUCHUS; COCTABJIATH




36 PacuéThl Mo XuMHUYECKUM
YpaBHEHHSIM.

37 PacyeTs Mo XUMHUYECKUM
YpPaBHECHUSIM..

38 Peaxiuu pasznoxenus

39 Peakimu coequaeHus.

40 Peaxinu 3ameniennsa

41 Peakiiuu oOMeHa

42 THUIIBI XUMUYECKUX pEaKMi Ha
IPUMEPE CBOMCTB BOJIbI

43 O0o0011IEHE 10 TEME

«HSMGHGHI/IH, MMPOUCXOAAINC C

YpaBHEHUSI XUMHUECKUX PEaKii Ha OCHOBE 3aKOHA C.M.B.; KJIIACCH()UIIMPOBATH PEAKINH IO
TEII0BOMY 3P eKTy

Hay4uTbCst BEIONHATE pacyeThl 0 XMMUYECKUM YPAaBHEHUSIM Ha HAXOXIEHHE KOTUYECTBa
BEIIECTBA, MacChl, 00bEMa MPOAYKTA PEaKLUH C UCTIOIb30BAHUEM MOHATHS «I0IIS»;

Hayuutbcst naBath onpeneneHus NOHITHUIM: PEAKIUU Pa3JIOKEHUsI, CKOPOCTh XUMUYECKOU
peaKuu, KaTaln3aTopsl, hepMEHTHI; KilacCU(UIMPOBATh XUMUYECKUE PEaKIINU; HAOMIOAATh 1
ONUCHIBATh MPU3HAKU U YCIOBUS TCUCHUS XUMUUYECKUX PEAKIINA, JeIaTh BEIBOABI HA OCHOBAHUU
aHanM3a HaOIOEHHUH 32 XUMHYECKUM IKCTIEPUMEHTOM

Hayuutbcst naBaTh onpeesieHus IOHATHAM: peaklui COeAMHEHUS, peaKIlul pa3iokKeHHs,
o0paTUMbIe peaklui, HEOOpaTHUMBIC PEaKIMH, KaTATUTHUECKUE PEaKLIH; KiacCu(UIIMPOBATh
XUMHYECKHE peaKnn; HaOIr0AaTh U OMUCHIBATH IPU3HAKH U YCIOBUS TEUCHUS XUMUIECKHIX
peaxiuii, nenaTh BHIBOABI HA OCHOBAaHUH aHAIM3a HAOIOIEHUH 32 XUMHUIECKAM YKCIIEPUMEHTOM
Hayuutbcs naBaTh onpeiesieHus MOHATHAM: peakluy 3aMellleHus], peaKIlul pa3ioKeHHs,
o0paTHMBbIe peakIui, He0OOpaTUMBIEC PEAKIINH, KaTATUTHIECKHUE PeaKIny; Kiaccu(puuupoBars
XUMHYECKHE PeaKny; HaOI0AaTh ¥ OMUCHIBATH IPU3HAKH U YCIOBHS TEUCHUS XUMUIECKIX
peakuuii, JenaTh BEIBOABI HA OCHOBAHHMH aHaIH3a HAOII0IeHUH 32 XUMHUYECKUM YKCTIEPUMEHTOM
Hayuuthcst naBath onpeeneHus MOHATHIM: peakii OOMEHa, PeaKIuy HeHTpalu3aluu;
KJIACCU(UIIMPOBATH XUMUYECKUE PEAKINH; HAOIIOIaTh M ONIICHIBATH MPU3HAKU U YCIIOBUS
TE€YEHHUA XUMHUYECKUX PEaKIINiA, AeTIaTh BHIBOIbI HA OCHOBAHMH aHAJIN3a HAOII0JeHUH 3a
XUMHYECKUM IKCTIEPUMEHTOM

[IpuMeHsTh MOJIyYeHHbIE 3HAHUS [IPU PELLIEHUN KOHKPETHBIX 3a]1a4

HayuuTtbcst npuMEHATh MOy4YEHHbIE 3HAHUSI B COOTBETCTBUU C PEIIAEMOM 3a1aueit; pacKpbITh
CMBICJI BOKHEHIITNX U3YUCHHBIX MOHSATHIA; KIACCU(PHUIINPOBATh, COCTABIIATh, TUCATh YPaBHEHUS
XUMUYECKUX PEaKIU, BHITOIHSITH PACYETHI 10 XUMUYECKUM YPaBHEHUSIM

[IpuMeHsATh NOJIyYeHHBIE 3HaHUS B COOTBETCTBUU C pELIaeMOM 3a1auei;

I1: ucronb30BaTh 3HAKOBOE MOJICIHPO-BAHUE; OCYIIECTBIISATH KAUEKCTBEHHOE U KOJIMYECTBEHHOE
OTIMCaHUE ; OCYIIECTBIISATH CPABHEHUE, KIIACCH(HUKAIINIO, CO37aBaTh 0000IICHHS, yCTAHABIHBATh
aHaJIOTHUH, AC€JIaTh BBIBOJBI;

P: hbopmynupoBath 11€J1b ypOKa U CTa-BUTh 3aa4d, HEOOXOIUMBIC IS €€ IO-CTHIKEHUS;
TUTAHUPOBATH CBOKO JIEATENL-HOCTh M MTPOTHO3UPOBATH €€ Pe3yNIbTaThl; pad0TaTh B COOTBETCTBUU C
ITOPUTMOM JICUCTBUIN; KOPPEKTHUPOBATH CBOM JICHCTBHS,

K: cTpouts peueBbie BhICKa3bIBaHUS B TTHCEMEHHOM (hopMe; BEIpaKaTh U apIyMEHTHPOBATH CBOIO
TOYKY 3pEHHUS.

®dopmupoBaHue JOOPOCOBECTHOTO OTHOIICHHUS K YUYSHHIO ; TOTOBHOCTH H

CIIOCOOHOCTH K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIUU K O0YUYCHHIO H
MO3HAHHIO




BCIICCTBAMM)»

44 Koumponvnas paboma Ne 3
no meme.
«HS’M@H@HM}I, npoucxodﬂmue C
eewecmeamu).
Ipaktukym Nel  «JIpocreiiniue onepanum ¢ BemecrsaMmm» - 3 yaca
45 IpakTuueckas padora Ne 1 Hayuwntscst pabotaTh ¢ 1a00paTOpHBEIM 000pPYOBAaHHEM M HArpeBaTEIbHBIMU IPHOOPaMHU B
COOTBETC ¢ npaBunamu Tb ;
o teme «IIpaBuiia TeXHUKH TBCTCTBIM € TIpABHITAMK 15 5
HaOJI0IaTh 32 CBOWCTBAMH BEIECTB U SIBICHUSIMH, TIPOMCXO/SIINMH C BEILIECTBAMHE; OIHCHIBATH
GesomacHOCTH TIpH pabote B XUMHYECKUH IKCTIEPUMEHT; (hOPMYITHUPOBATh BBIBOJIBI 110 PE3yIbTaTaM MPOBEIAEHHOTO
XHMHYECKOM KaOuHETe. SKCTIEpUMEHTA
[Tpuémbl oOpameHus ¢
TabOPaTOPHBIM Hayuutbcst paboTath ¢ 1abopaTopHbIM 000PY/I0BaHUEM U HArpeBaTeIbHBIMH IIPHOOPaMH B
06OPYIIOBaHHeM " cooTBeTcTBHU ¢ nipaBuiamu Th ; HaGr0IaTh 32 CBOWCTBAMU BEIIECTB U ABICHUSIMH,
HarpeBaTeIbHbIMU HPOUCXO/SIIMH C BELIECTBAMH; ONUCHIBATH XMMHUUECKUN IKCIIEPUMEHT; (hOPMyYIUPOBATH
npuGopamuy. [pakmuueckas BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO KCIIEPHUMEHTA
paboma (Oomaurui Hay4utbcst paboTaTh ¢ 1a00paTOpHBIM 000PYI0BAaHHEM U HArpeBaTEIbHBIMU IPUOOPAMH B
IKcnepumerm ) COOTBETCTBUM C NpaBuiiaMu Th ; TOTOBUTE pacTBOPBL; ONUCHIBATH XUMHUYECKHHA S3KCIIEPUMEHT;
o Teme: «HabmroaeHus 3a (GopMyITHPOBATH BBIBOIBI [0 PE3yJIbTaTaM MPOBEAEHHOIO IKCIIEPHMEHTA.

M3MEHEHHIAMI, I1: caMOCTOSATEIBHO MIPOBOIUTE HAOIIOICHUSI, IE/IATh BBIBOIBI
HPOUCXOIAINMHE € TOPALICH P: miaHupoBaTh CBOIO IESTEILHOCTh, HAXOAUTh AJITOPUTM BBITIOJHEHUSI TOCTABICHHOM 3a/1a4H;
CBC‘-IOI‘/JI, X OITMCAHHCH. paboTaTh B COOTBETCTBHH C AITOPUTMOM JACHCTBHI; KOPPEKTUPOBATH CBOH JICHCTBUS; 0OPMIISITDH
Ipakxmuueckas paboma oraer
(Oomawinuil sxcnepumenm) K: cTpouth pedeBbie BBICKa3bIBaHUS B MHUCHMEHHON (POpME; BBIpaXKaTh M apryMEHTHPOBATh CBOIO
0 TeME: « AHAIM3 TIOYBBI U TOYKY 3PEHHUS, OCYIIECTBISTh YUeOHOE COTPYTHUYECTBO C YUUTEIIEM M CBEPCTHUKAMH.
BOJIbI». JInaHOCTHBIE:

46 MpakTuueckas pagora Ne2 dopMmHpOBaHKE MO3HABATEILHOTO HHTEPECa K M3YUCHUIO XUMUH; TOHUMAaHHE 3HAYMMOCTH 3HAHHI

10 TEMC «HpI/IBHaKI/I

AJId pCIICHUA MPAKTUYCCKUX 3a1a1 ; (bOpMI/IpOBaHI/IC YMCHHA TPaMOTHOT'O 06paI]_[CHI/I$I C




XUMHWYCCKHUX pCaKHHﬁ>>.

BEIIECTBAMU B XUMHYECKOH 1abopaTopuu U B OBITY.

47 IIpakTnyeckas padora Ne3 1
I10 TCMC «HpI/IFOTOBJ'IeHI/IG
pacTBOpa caxapa u
OIIPpCACIICHUC MaCCOBOM JOJIN
€Tro B paCTBOPEC».
PacTtBopenne. PacTBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOUTOB — 18 yac
48 PaCTBopeHI/Ie Kak (I)I/ISI/IKO— 1 HayunThCs naBaTh ONpeneleHHs IOHATHAM : paCTBOP, TUAPAT, KPUCTAJUIOTUIPAT, HACHIIICHHBIH,
o HEHACBIIICHHBIN, IEPECHIIICHHBII paCTBOPBI; PACTBO ;
XNMHYECKHH TIporecc. i , TIEPECHIILL p pBIL; P PUMOCTb; ONIPEACATH PACTBOPUMOCTH
BEILIECTB I10 KPUBBIM PaCTBOPUMOCTH
Hay‘H/ITI)Cﬂ AaBaThb OMPEACIICHUS TOHATHUAM | DJICKTPOJIUTHUYICCKAd JUCCOoOanus, 3JICKTPOJIUTHI,
HEQJICKTPOJIUTBI, CTCIEHb AUCCOHAIUN, CUJIBHBIC 1 cinadbie SJICKTPOJINTBI
49 SHGKTPOHHTquCKa}I 1 Hay‘lI/ITBCH AaBaTb ONPEACIICHUA MOHATHUAM | KaTUOHBI, aHWOHBI, KMCJIOTBI, OCHOBaHHs, COJIU;
- COCTaBJIATH yYpaBHEHHUs D] BELIECTB; WJUTIOCTPUPOBATH IPUMEpPaMHU OCHOBHBIE nostoxkeHus TO/1,
AUCCOLMANA TEHEeTHYECKYFO B3aMOCBS3b MEX/TY BEIIeCTBAMH ( TIPOCTOE BEIIECTBO — OKCHUJI - THUAPOKCUI —
COJIb)
50 OCHOBHBIC [OJIOKEHUS TGOpI/II/I 1 Hay‘H/ITBCSI JAaBaTb OMPEACIICHUA TOHATHUAM: HOHHBLIC YPABHCHUA Cf)CTaBJ]HTL MOJICKYJIAPHBIC,

o IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUS XUMHWYCCKUX PCAKIINU; HaGJ’IIOILaTL " OIIMCBIBATH
3HeKTI)OJ—II/ITI/IIIGCKOI/I PCaAKIIUN MEKAY SJICKTPOJIUTAMHU C ITOMOIIBIO €CTECTBEHHOT'O A3bIKa U SA3bIKa XUMUHN
JTACCOLIAAIHAH.

Hay‘lI/ITI)Cﬂ AaBaThb OMPEACICHUA NOHATUAM: KUCIIOTBI; COCTABJIATH MOJICKYJIAAPHBIC, ITOJIHBIC U
COKpAIICHHBIC HOHHBIC YPABHCHUA XUMHUYCCKUX pCaKHHﬁ C Y4aCTHUEM KUCJIIOT, Ha6J'IIO,Z[aTB nu

51 I/IOHHBIe ypaBHeHHﬂ 1 OIMUCBIBATH p€aKIUU MEKTY IJICKTPOJIIUTAMU C ITOMOINBIO €CTCCTBECHHOI'O A3BIKA U A3bIKA XUMUWHU,
MMPOBOAUTH OIBITHI, MOATBCPIKAAOIINC CBOICTBA KUCJIOT C CO6J'IIOZ[€HI/I€M IpaBUJI Tb

52 KI/ICHOTBI, UX KHaCCH(bHKaHHﬂ . 1 HayT-II/ITBCH aBaTb OMPEACICHUA TIOHATUAM: OCHOBaHI/Iﬂ;"COCTaBHHTB MOHeKy.HSij-IBIe, ITOJIHBIC 1
COKpall€HHBIC NOHHBIC YPAaBHCHUA XUMHUYCCKUX PECAKIIUN C YHaCTUEM OCHOBAHUU, Ha6.HIOZIaTB n
OIMUCBIBATH PCAKIUU MEKIY IJICKTPOJIUTAMHU C IMOMOINBIO €CCTCCTBCHHOI'O A3bIKA U A3bIKa XUMUU,
MIPOBOJIUTH OIIBITHI, ITOATBEPIK/IAIOIINE CBOMCTBA OCHOBAHMIA € COOJII0IeHHEM TpaBui Th

o Hayuwntbes JaBaThb OPCACIICHUA ITIOHATHAM: OKCUABI; COCTABJIATH MOJICKYJISAPHBIC, IIOJIHBIC U
53 XuMHUYECKHe CBOMCTBa KUCTOT | 1 Y beA ! yp

COKpAIICHHBIC HOHHBIC YPABHCHUA XUMHUYCCKUX pCaKI_[I/Iﬁ C Yy4aCTUEM OKCHIOB; Ha6J'IIOI[aTL nu
OIMUCBhIBATH p€aKIUU MEXKTY DJICKTPOJIUTAMU C ITIOMOINBIO €CTCCTBEHHOI'O A3BIKA U A3bIKAa XUMHWHU,
MMPOBOAUTH ONBITHI, MOATBCPIKAAOIINUC CBOICTBa OKCHUIOB C C06J'IIO)_I€HI/ICM mpaBUJI Tb




54 OcHoBanus, Ux
KJ1accuduKaIuys U CBOMCTBA.

55 XUMHUYECKHAE CBOMCTBA
OCHOBaHUM

56 OKcupl, UX KI1acCU(pUKAIINS .

57 XHUMHUYECKHE CBOMCTBA
OKCHUIIOB

58 Knaccuduxanus conei

Hayuuthcst maBaTh orpe/ieieHnst HOHATHSAM: COJIH;, COCTABISTh MOJIEKYJISIPHBIE, TIOJTHBIE 1
COKpAIIICHHBIC HOHHBIC YPABHCHUS XMMUYCCKUX PEAKIIMI C YIaCTUEM COJICi; HAOII0aaTh U
OMHUCHIBATh PEAKIIMH MEXKTY FICKTPOIUTAMU C TIOMOIIIBIO €CTECTBEHHOTO SI3bIKA U SI3bIKA XUMUU;
MIPOBOJIUTH OTIBITHI, ITOATBEPIKIAIONITNE CBOMCTBA COJIeH ¢ coOmmoaenneM npasui Th

Hayuutbcs naBath onpenencHus IOHATHIM: T€HETUYECKUI PSIL; COCTaBISATh MOJIEKYIISIPHEIE,
IIOJIHBIE U COKPALECHHBIE HOHHBIE YPABHEHUSI XUMUUYECKHUX PEAKLUN , COOTBETCTBYIOIIIME
[I0CJIE0BAaTENbHOCTH PEBPALLCHUI BEIIECTB Pa3IMYHbIX KJIaCCOB; HAOIIOJATh U OIUCHIBATh
peaKky MEKIY IEKTPOJIUTAMH C IIOMOIIBI0 ECTECTBEHHOTO SI3bIKA U SI3bIKA XUMUM;
IIpuMeHsTh OJIy4eHHBIE 3HaHUS B COOTBETCTBUU C PELIAEMOM 3a1aueii; paCKpbIBATh CMBICI
BKHEUIINX U3YYEHHBIX NOHITHIA

IIpuMeHsTh OJy4EHHBIE 3HaHUS B COOTBETCTBUU C PELIAEMOM 3a/1auel; ; paCKpbIBaTh CMBICI
BKHEUIIUX U3Y-YEHHBIX MOHATUN

IIpuMeHsTh NOJIy4EHHBIE 3HaHUS B COOTBETCTBUU C pELIAEMOU 3a1aueii;

I1: ncnonp30BaTh 3HAKOBO - CUMBOJIMYECKHE CPEICTBA JJIsl PACKPBITHS CYIIHOCTH PeaKiui;
co3zaBaTh 0000IIEHMsI, yCTAHABIMBATH AHAIOTUH, IPUYNHHO- CJIEJICTBEHHBIE CBS3H, JICNATh
BBIBOJIBI; IPOBOJIUTH HAOMIO/ICHNE; MHTEPIPETHPOBATH HHPOPMAIINIO, TPEJCTABICHHYIO B BHJIE
PHCYHKOB M CXEM;

P: dopmynupoBars 1iens ypoka u CTa-BUTh 33/1a4H, HEOOXOJUMBIE IS €€ J0-CTYKEHHS,
IUTaHUPOBATH CBOIO JIEATENb-HOCTh U IPOTHO3UPOBATh €€ pe3ybTaThl; pab0TaTh B COOTBETCTBUH C
AITOPUTMOM JICHCTBHUI; KOPPEKTUPOBATH CBOM JEHCTBUS; 0(OPMIISITH OTUET

K: cTpouts peueBbie BHICKa3bIBaHUS B THCbMEHHOH (hOpMe; BEIpakaTh U apryMEHTHPOBATH CBOIO
TOYKY 3pPEHUS.

Jlmanoctreie: @opMupoBaHHUE JOOPOCOBECTHOIO OTHOIIEHUS K YUSHHIO U YMEHHUS YIIPaBIATh
CBOEH T03HABATENBHOM JAEATENILHOCTHIO; (OpMUpOBaHUE YMEHUS TPaMOTHOT'O OOpaIleHHS C
BELIECTBAMH

Hayuutscs naBath onpenenenus nousatusm: OBP, okucianrens, BOCCTAHOBUTEIN, OKHCIIEHHE,
BOCCTAaHOBJIEHHE; 3aTUCHIBaTh ypaBHeHHs OBP 1o anroputmy, HCHOIB3yst METOT 3IEKTPOHHOTO
GanaHca.

Il: ncnonb30BaTh 3HAKOBO - CHMBOJIMUECKUE CPEACTBA JJI PACKPBITHS CYLTHOCTH peakLni;
co3aaBaTh 0000IIEHNS, yCTaHABIMBATD AHAJIOTUH, IPUYNHHO- CIIEJICTBEHHBIE CBSI3H, JEJIaTh
BBIBOJIBI; HMHTEPIIPETUPOBATH HHQOPMAIIHIO, TIPEJICTABICHHYIO B BUJIE CXEM; BBIMOIHSITH NPSMbIC
WHAYKTUBHBIE JJOKa3aTEIbCTBA




P: hbopmynupoBats 11€71b ypOKa U CTa-BUTh 3a/1a4l, HCOOXOIUMBIC ISl €€ JIO-CTHIKEHUS;
TUTAHAPOBATH CBOIO JIESATENH-HOCTh M MTPOTHO3UPOBATH €€ Pe3yNIbTaThl; pad0TaTh B COOTBETCTBUH C

59

CsBoiicTBa cojien

AJIrOpUuTMOM I[eﬁCTBHfI; KOPPCKTUPOBATHL CBOA ﬂeﬁCTBHH; O(l)OpMHSITI) OTUCT
K: CTPOUTH PCUCBBIC BHICKA3bIBAHUA B MMHUCbMCHHOM (bopMe; BbIpa’XaTb U apryMmCeHTUPOBATH CBOIO
TOYKY 3pCHUA.

60

I'eneTnyeckas CBSI3b MCIKOY
KJIacCaMM BEIICCTB

61

YPOK — IPaKTUKyM

62

O060061eHne 10 TeMe
«PactBopenue. PacTBopsI.
CaolicTBa pacTBOPOB
AIEKTPOIUTOBY.

63

Komwmponvuas paboma Ne 4
no meme

«Pacmeopenue. Pacmeophebi.
Ceoticmea pacmeopos
INeKMPOIUMOB ).

64

OKUCIIUTENBHO -
BOCCTAHOBUTEJIbHBIE PEAKIIUU

65

OKHUCIIATENBHO -
BOCCTAHOBHUTEJIbHBIC PEAKIIMU

IIpakTtukym Ne 2

«CBoiicTBa pacTBOPOB JIEKTPOJIUTOB — 1 yac

66

IIpakTHyeckas padora Ne 4

Hayuntbcst paboTath ¢ 1abopaTopHBIM 000PYIOBAaHUEM M HarpeBaTEIHPHBIMU TTPHOOpaMH B
COOTBETCTBHH ¢ NpaBuiamMu Tb ; Habmo1aTh 32 CBOWCTBAMHU BEIIECTB U SBJICHUSIMH,




1o teme «Pemenue
OKCIICPUMCHTAJIbHBIX 3a1a9».

MPOUCXO/ISIIIUMU C BEIICCTBAMU; ONUCHIBATh XUMHUYECKUI IKCIIEPUMEHT; (hOPMYITUPOBATH
BBIBO/IBI IO Pe3ybTaTaM MPOBEAEHHOTO SKCIIEPIMEHTA

I1: camocToATEIHHO IPOBOUTH HAOIIOICHUS, JIENATh BBIBOIBI

P: mnanupoBath CBOIO IEATEIBHOCTD, HAXOIUTH AITOPUTM BHITIOIHEHHUS TOCTAaBICHHON 33/1a4H;
paboTaTh B COOTBETCTBHH C AITOPUTMOM JIEHCTBHIT; KOPPEKTUPOBATH CBOM JAEHCTBHUS; OPOPMIIATH
OTYeT

K: cTpouTh peueBbic BRICKAa3bIBAHUS B TUCBMEHHOHN (pOpME; BRIPAXKATh H apryMEHTUPOBAThH CBOIO
TOYKY 3PCHHS, OCYIIECTBIISITh YUeOHOE COTPYAHHYECTBO C YUUTEIEM U CBEPCTHUKAMU

—2 yaca

IloBTOpEHME
67 Heopranuueckue Bemiectna, ux | 1
COCTaB, CBOMCTBA, IPUMEHEHUE
68 Turbel XUMUYECKHX PEAKIUN. 1

HayunTbcst caMOCTOSATENFHO IPUMEHSATh 3HAHUS, OJIYUYESHHBIE IPH U3YUYCHUH Kypca XUMUH, IpU
BBINOJIHEHNUH JIAOOPATOPHBIX U MPAKTHYECKUX padoT; BBIOMPATh 334aHUsI B COOTBETCTBHH C
CaMOOILIEHKOM JJUYHOCTHBIX JOCTUKEHUM.

IT: ymeTs reHepUpOBAThH UIECH U OMPEACTATH CPEACTBA, HEOOXOIUMBIE IS UX peallu3aliu

P: dopmynupoBath 1ienb YpoKa U CTa-BUTh 331a4H, HEOOXOAMMBIE AJIs €€ TOCTHIKEHMUS;
IIJIAaHUPOBATH CBOIO ACATCILHOCTD U ITPOTrHO3UPOBATH et PE3YIbTAThI; pa60TaTI> B COOTBCTCTBHHU C
ANTOPUTMOM JICHCTBHI; OCYIIECTBIISITh PEPIICKCHIO CBOCH AEATEILHOCTH

K: ciymaTe u BcTynaTh B JUAJIOr, y4acTBOBAThH B KOJJIEKTHBHOM OOCYXKIICHUH IPOOJIEM; CTPOUTD
MPOIYKTUBHOE B3aUMOJEHCTBUE C YUUTEIEM U CO CBEPCTHUKAMU. JI..®opmupoBanue
MO3HABaTEIFHOTO HHTEpPeca, JOOPOCOBECTHOTO OTHOIIEHHUS K YUYEHHIO U YMEHHUS YIPaBISTh CBOECH
MO03HABATENIBLHOH JIESTEIbHOCTHIO;

Hroro: 68 ywacos. U3 nux:
IpakTnuecknx -4u;
KonTpoabHbIxX pador — 4 4.




TemaTnueckoe niianuposanue 9 kiaacec ®IrOC

Ne Conep:xanue 9 kiacc Koumnu. | YauBepcanbubie yueOnsie geicreus (Y /1), npoexrsr, UKT-
YPOKa | (pa3aeJibl, TEMbI) YacoB | KOMIIETEHIMH,MeKIpPeAMeTHbIEe IOHATHS

Tema 1. Beenenne. OOuias XapakTepruCTUKa XUMUYECKHUX AIEMEHTOB U XUMUYECKUX peakuui. [leproguueckuii 3aKoH U
ITepunoanyeckas cucteMa Xumuueckux 3aeMeHToB /. . Menaeneera (12 4)

1 XapakTepuctuka xumudeckoro | 1
AJIEMEHTA Ha OCHOBAHUU €T0 llosnasamenvHvie: CTPOUTDH JJOTHUECKUE PACCYKACHUS; YCTAHABINBATD
nonoxenus B [ICXO J1. N. MIPUYNHHO-CJIEACTBEHHBIE CBSI3U; IOHUMATh ,CTPYKTYPUPOBATh U
MenneneeBa HMHTEPIIPETUPOBaTh UH(POPMAIUIO, IPEJICTABICHHYIO B TaOIU4YHOM (hopMme(
) CBOTCTBA OKCHIIOB, KHCIIOT, I aCIEeKT CMBICJIOBOTO 3HAUYEHMS); CTPYKTYPUPOBAThH 3HAHMUS; TPOBOAUTH
HaOJIIOACHMUS.

OCHOBAaHUU U COJIEN B CBETE
TEOPHUHU IICKTPOIUTUYECKON

Pezcynamuegnvie: ®opmMynupoBaTh 11eJ1b ypOKa U CTaBUTh 337a4H ,
JTUCCOLMAIINYI U OKUCIIEHUS-

HGO6XOI[I/IMBI€ AJI1 €€ JOCTUIKCHUS, IINIAHUPOBATHL CBOIO ACATCIBbHOCTD U

BOCCTAHOBJICHUSA
MPOTHO3UPOBATH €€ PEe3yJIbTaThl; Pab0OTATh MO IJIaHY; CBEPSITH CBOU

3 CBoMCTBa OKCHOB, KUCJIOT, 1 JEUCTBUS C 1IETBIO ;KOPPEKTUPOBATH OIMIMOKH CaMOCTOSTEIBHO.
OCHOBAHUM M COJICH B CBETE
TEOPHUHU DIICKTPOITUTUUECKON Kommynukamuenwvie: CTpOUTH peUEBbI€ BRICKA3bIBAaHUS B YCTHOU U
JTACCOLIAAIINNA Y OKUCIIEHUSI- MUCBMEHHON (hopMe; apTyMEHTHUPOBATH CBOIO TOUYKY 3PEHUSL.
BOCCTaHOBJIEHUS

4 C Jluunocmmuule: GopMupoBaHUE MO3HABATEIHFHOTO HHTEPECA K U3YyUEHUIO

OCTaBJICHHUE OKUCIIUTEIIBHO- 1

XUMHUH , MOTUBALIMS 00y4YaOINUXCs HA TIOJyYeHHE HOBBIX 3HAHUM;
(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS; YMEHUE TPUMEHSTh
MOJTYYEHHBIC 3HAHUS B IPAKTUYECKOU €SI TENBHOCTH.

BOCCTAaHOBHUTCJIIBbHBIX peaKuHﬁ.

5 AM@oTepHbIe OKCHIBI U 1




THAPOKCUBI

6 [Tepuoauueckuii 3aK0H U
Ilepnonnueckas cucrema /1. U.
MeHnneneeBa B CBETE YYEHHUS O
CTPOCHHUU aToMa

7 XUMHUYECKasi OpraHu3anus
KUBOU U HEKUBOU IPHUPOIBI

8 Knaccudukanms XuMu4ecKux
pEeaKuui 1o pa3IunyHbIM
pPU3HAKAM.

9 ITonsiTHe O CKOPOCTH
XUMHYECKOU peaKuun

10 KaranuzaTtopsl

11 O0600111eH1E U CUCTEMATU3ALIHS
3HAHUU 10 TeMe «BBenenne

12 KonTpoabnas padoraNel no

TeMe «BBenenne»

Ilpeomemuoble: HaAyYUTBHCS TaBaTh XapaKTEPUCTUKY XUMUYECKUM
ajeMeHTaM 1-3 mepruoI0B Mo UX MoJiokeHuto B [IC XMMUYECKUX 3JIEMEHTOB
J.1. Menneneena .

Hay‘{I/ITLCH AaBaThb OIIPCACIICHUC ITOHATHIO aM(i)OTepHBIG COCIANHCHMUAI,
IIOHHUMAThb OIIBITHI , IOATBECPKAAOIINC XUMUICCKUC CBOMCTBA aM(i)OTepHBIX
OKCHUJIO0B U THAPOKCHUI OB, Ha6J'IIOI[aTB, OIMMCBIBATb PCAKIINH MCKIAY
BEIICCTBAMM C IIOMOIIBIO A3bIKAa XMMUH.

Onpenensate PU3nUecKuil CMBICT TOPSIKOBOTO HOMEpa XUMUYECKOTO
AJIEMEHTA, HOMEpA IPYNIIbl, HOMEPA NOATPYIIIbI, IOHUMATh CMBICH SIBIICHUS
MEPUOJUYHOCTH U3MEHECHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB C POCTOM
3apsa sapa aTOMOB.

HayuuTbcst XapakTepru30BaTh pPOJb XUMAYECKUX 3JIEMEHTOB B )KUBOM
HEXUBOM TIPUPOJIE.

Hayuutbcsa naBaTth onpeneacHuss XAMAYECKUM PEaKIUsIM, ONPEAEIATh UX
CBOMCTBA , PU3HAKHU, COCTABJISITh MOJICKYJISIPHBIE TTOJIHBIE U COKPAIICHHBIC
YpaBHEHUS.

JlaBaTh onpeesieHne MOHITHIO CKOPOCTh XUMUYECKON peakinu, HaOIr01aTh
Y OIUCHIBATH PEAKIINH .

Haytﬂ/ITBCSI JAaBaTb OIIPCACIICHUC ITIOHATHUIO KaTaJIn3aTOp, IOHUMATh €T0
3HA4YCHUC OJI1 XUMHUUYCCKUX peaKuHﬁ.

Hay“II/ITBCH IMPUMCHATH ITOJIYUCHHBIC 3HAHUS HaA IIPAKTUKE, JIJIA PCUHICHUA
ITIOCTAaBJICHHBIX 3a1a4.

Tema2 . Metamisl (18 4)




13

ITomoxeHue 2JIEMEHTOB-
metasuioB B [IC 1. N.
MeHpeneeBa 1 OCOOCHHOCTH
CTPOEHHUS UX aTOMOB.
dusuyeckue CBOMCTBA
MeTasaoB. CrjiaBbl.

14 XHUMHUYECKHE CBOMCTBA
METAJUIOB

15 Meramisl B npupoae. O6miue
CIOCOOBI UX MOJIYYCHHUS.

16 Pemrenne pacueTHbIX 3amad c
MMOHATUEM MACCOBAS 00151
861X00a NPOOYKmMa

17 [ToHATHE O KOPPO3UH METAIIOB

18 [llemounple MeTawIbl: OOIIAS
XapaKTePHUCTHKA.

19 CoenuHeHus [IEJIOYHBIX
METAJUIOB.

20 [[lenouno3eMebHbIC METaJIJIbl:
00111ast XapaKTEepPUCTUKA

21 CoenuHeHus
IIEJIOYHO3EMENILHBIX METAJLIOB.

22 AmroMuHUHN — MEePEeXOHBIN
DJIEMEHT. dusnueckue 51

Ilo3nasamenvuvie: CTPOUTD JIOTHUYCCKUC PACCYKACHUA; YCTAHABJINBATDH
IMPUYINHHO-CIICACTBCHHBIC CBA3H,; IOHNUMATh ,CTPYKTYPUPOBATHL U

UHTEPHPETUPOBATh MHGOPMALIHIO, MPECTABICHHYIO B Ta0IUUHOMN hopme(

aCIEKT CMBICIIOBOTO 3HAYCHHS ); CTPYKTYPHUPOBATh 3HAHHMS; TIPOBOIUTH
HaOJIIOIEHUS.

Pecynamuenvie: ®opMynupoBaTh 1eJIb YPOKa U CTABUTH 337auH ,
HEOOXOMMBIC JJIS €€ TOCTIXKEHUS; TUIAHUPOBATh CBOIO JEATEIBHOCTD U
POTHO3UPOBATH €€ PE3ybTaThl; padOTATh MO IMJIaHY; CBEPSITH CBOU
JEHCTBHS C LIETIBIO ;KOPPEKTUPOBATH OIMNOKH CaMOCTOSITENBHO.
paboTaTh B COOTBETCTBUU C AITOPUTMOM.

Kommynuxamuenwvie: CTpOUTh peUeBbI€ BHICKA3bIBAHUS B YCTHOU U
MUCbMEHHON (hopMe; apTyMEHTHUPOBATh CBOIO TOUYKY 3PEHUSI.

Jluunocmuule: GopMupoBaHHUE MO3HABATEIHLHOTO HHTEPECA K U3YyUEHUIO
XUMHUH , MOTUBAIIMS 00yUYaIOINUXCs HA TIOJyYeHHE HOBBIX 3HAHUM;
dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHHUS; YMEHUE TPUMECHSTh
MIOJIyYEHHBIE 3HAHHS B PAKTUYECKOU JI€SITETIbHOCTH.

Hayuurthcsa naBath onpeneneHrne NOHSITUIO0 METAJIbL, COCTABIIATh
XapaKTEPUCTUKY XUMHUYECKUX 3JIEMEHTOB- METAJLIOB MO UX MOJIOKEHUIO B
IIC xumunueckux ’nemenToB .M. Meneneena.

XapakTepru30BaTh CTPOCHHUE U OOIIHE CBOMCTBA 3JIEMEHTOB- METAJIOB;

YcranaBiuBaTh MMPUYIUHHO-CJICACTBCHHBIC CBA3HW MCKIY CTPOCHHUCM aTOMA ,

XUMHUYECKOU CBSI3bIO, TUTIOM KPUCTATTMIECKOMN PEIICTKA METAJUIOB U UX
COCIMHEHUI ¢ UX OOMMUMH (PU3NYECKUMH CBOMCTBAMU.

Hay‘—II/ITBCH IMOHMMATh U 1aBaTh OIIPCACICHUC PAAY dAKTUBHOCTU MCTAJIJIOB,




XUMHUYCCKHUC CBOMCTBaA
AJIIOMHWHHA. HonyquHe )41

IMPUMCHCHUC AJIFOMUHMA.

23

CoenuHeHNUsT aTIOMHUHHUS OKCHT
U THAPOKCUI, UX aM(OTEepPHBIHA
XapaKkTep.

24

IIpakTnyeckass padora Nel
«Ocyl1ecTBICHNE LETOYKHU
XUMHUYECKUX MPEBPALICHUI»

25

Kenezo —

aneMeHT VIII rpynmsl
MoOOYHOM MOATPYIIIIHI.
duznyeckue M XUMUYECKHUE
cBoiicTBa xene3a. Haxoxnenue

B TIPUPOJIE

26

Coenunenus xeneza +2,+3 ux
KauyeCTBEHHOE

onpezneneHue. I 'eHeTnueckue
psanel: Fe™ u Fe®.

27

IIpakTnueckass padora Ne2
«Ilomyuenue 151 CBOMCTBA
COEIMHEHUN METAIIOBY»

28

IIpakTnueckas padora Ne3

«Perenne

HayuuTtbcs cOCTaBISTh XapaKTEPUCTUKY ATFOMUHMUS 110 TTOJ0KEHUIO B
ITepuomuueckont cucreme xumuueckux amneMeHToB .M. Menneneena.

YMeTh NOHUMATh U COCTABIISTH YPaBHCHUA peaKHHﬁ, XAPAKTCPHU3YIOIIHUC
aM(i)OTepHBIC CBOMCTBA XUMHMYECKOI'0 DJIEMEHTA aJIFOMUHUSL.

CocTaBisaTh ypaBHEHHUS PEAKLINAN, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA
METAJJIOB U UX COETMHEHUI; DJIEKTPOHHBIEC YPABHEHHUSI IIPOLIECCOB
OKHCJICHHSI- BOCCTAHOBJIEHUS; JIEKTPOJIUTUYECKON TUCCOLMALNN;

ypaBHeHI/IH C Y4aCTHUCM JJICKTPOJINTOB, MOJICKYJIAPHBIC ITIOJIHBIC U
COKpAIICHHBIC NOHHBIC ;

Hayuuthcst 1aBaTh XapaKTepUCTUKY KeJe3y , DJIEMEHTY TOOOYHOMN
noarpynnsl VIII rpymnmsr.

YcTraHaBiauBaTh MPUUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKIY CTPOCHUEM aToMa ,
XUMHYECKOU CBS3bIO, TUTIOM KPUCTATUTMYECKON PEIIETKH METAJJIOB M UX
COCIMHEHU ¢ UX OOIUMH (PU3UYECKUMHU CBOMCTBAMU;

XapakTepusoBaTh (U3UYECKUE U XUMUYECKHUE CBOMCTBA THIPOKCHUIOB
kenesat2 u + 3;

CocTaBisaTh ypaBHEHHUS PEAKLINN, XapaKTEPU3YIOLIUX XUMUYECKUE CBOMCTBA
METAJIJIOB U UX COEIMHEHUN; DJIEKTPOHHBIE YPABHEHHUSI IIPOLIECCOB
OKHCJICHHSI- BOCCTAHOBJICHUS; DJIEKTPOJUTHYECKON AUCCOLUALINN;

HaquITBCH AdaBaThb OIIPCACIICHUC ITIOHATHIO MCTAJJIbI; COCTABJIAATH
XapaKTCPUCTUKY XUMHUUCCKUX IJICMCHTOB- MCTAJIJIOB 110 UX ITOJIOKCHUIO B




JKCIIEpUMEHTAJIBHBIX 3a/a4 Ha
pacrno3HaBaHUE M TMOJYYEHUE
COEIMHEHUN METAJJIOB)

IIC xumuueckux snementoB [[.M1. Meneneena.

Hay‘{I/ITBCSI CaMOCTOATCIbHO ITPUMCHATH 3HAHUA , IIOJIYYCHHBIC ITIPU
HN3YUCHUU TCMBbI MeTaJIJIBI, COCTABJIATH XaPAKTCPUCTHUKH 3JICMCHTOB I10

29 O000menne 3Hauuii mo Tteme | 1 TMOJIOKEHUIO UX B [leprnoanueckon cucteMe XuMHUYECKUX 351eMeHToB J1. 1.
«MeTaby». Memnernecsa.
PaGoTath ¢ xuMudeckumu GopMyJIaMH U YPaBHEHUSIMHA XUMUYICCKUX
30 Kourpoabnas padora Ne2 1o | 1 peaKIHii C y4acTHeM METAILIOB.
TEME «Metammel W HX
COCIMHECHUSD).
Tema 3. Hemertannsl (27 4)
31 OO6mas xapakTepucThKa 1 llo3nasamenvhvie: UCIOIB30BATh 3HAKOBO - CHMBOJIMYECKHUE CPEACTBA JJISI
HEMETAILIOB. PACKPBITUS CYLUTHOCTH PEaKINi; co3/1aBaTh 0000IIEHNS, YCTAaHABINBATh
aHaJIOTUM, PUYMHHO- CJIEJACTBEHHBIC CBSI3H, JI€JIaTh BHIBOJIbI; POBOIUTH
32 OOuime xumudeckue ceoiictaa | 1 HaOJI0ICHUE; MHTEPIPETUPOBATH MHPOPMALIUIO, IPEJCTABICHHYIO B BUIE
HeMeTaiuioB. Hemertaisl B PUCYHKOB M CXEM;
IPUPOJE U CTIOCOOBI UX
MOJTyUEeHUSL. Pecynamusnvle: hopMynupoBaTh 117 ypOKa U CTa-BUTH 3a/1a4H,
HE0OXOAUMBbIE JUTsl €€ TO-CTHXKEHHUS; TUTAHUPOBATH CBOIO JIEATEIb-HOCTh U
33 Bonopox: nonoxenue, 1 IPOrHO3MPOBATH €€ Pe3yJIbTaThl; Pad0TaTh B COOTBETCTBHHU C AITOPUTMOM
IIOJIy4YE€HUE, CBOMCTBA, JIEHCTBUI; KOPPEKTUPOBATH CBOM JIEUCTBUSI; OPOPMIISITH OTUET
IIPHIMEHEHHE. Kommynukamuenwvie: CTpOUTh p€UEBBIE BBICKA3bIBAHNS B IIMCbMEHHOU
dbopme; BeIpaxkaTh U apTyMEHTHUPOBATH CBOIO TOUKY 3PEHUSI.
34 Bona. 1
Jluunocmuole: dopmupoBaHue J00POCOBECTHOTO OTHOIIEHHUS K YUCHHIO U
35 ["anorensl: obmas 1 pMIPO F00P N Y
YMEHHUSI YIIPABJISITH CBOCH MMO3HABATEIILHON JIEATEIbHOCTHIO; (POPMHUPOBAHUE
XapaKTEPUCTHUKA
YMEHHUsI TPaMOTHOT'0 O0paIleHus ¢ BeIeCTBAMHU
36 Coe/IMHEHNS TaJIOTeHOB 1 Hayuurtsca naBats onpeaenenus noustusim: OBP, okucnurens,

BOCCTAHOBHUTCJIb, OKHMCJICHHUC, BOCCTAHOBJICHHUC, 3aIIMChIBATh YPABHCHHA




37

IIpakTHyeckas padora

Ne4 Pemienue
AKCIIEPUMEHTANIbHBIX 3a/1a4 10
teMe «lloarpynmna rajoreHoB»

38

Kucnopoa: nonoxenue,
MOJIy4eHHE, CBOMCTBA,
MIPUMEHEHUE.

39

Cepa: nosioxeHue, NoJy4eHHe,
CBOWCTBA ¥ IPUMEHEHHUE.

40

CoenuHeHus cepsl

41

CepHas KHCIIOTa KaK
AIIEKTPOJIUT U €€ COJH

42

CepHag KHCIIOTA KaK
okucnurensb. [lonydyenue n
IIPUMEHEHUE CEPHOMN KHUCIIOTHI

43

IIpakTnueckas padora

NeS Pemenue
AKCIIEPUMEHTANIbHBIX 3a/1a4 10
teMe «lloarpynmna kucimopona»

44

A30T 1 ero CBOMCTBA.

45

Ammuak u ero csoiictea. Coiu

OBP no anroputmy, UCIONB3YsI METOJT AEKTPOHHOIO OanaHca.

[I: ncnonap30BaTh 3HAKOBO - CUMBOJIMYECKUE CPEJCTBA JJI1 PACKPBITHS
CYILIIHOCTH peaKIuii; co3aBaTh 0000IICHHs, YCTaHABIIMBATh aHAJIOTUH,
MIPUYUHHO- CJIEICTBEHHBIE CBSI3U, €JaTh BBIBOJIbI; HHTEPIPETHUPOBATH
uH(}OpMAaIUIO, TPEICTABICHHYIO B BUIE CXEM; BBITIOJIHATH MPSMbIE
WHIYKTUBHBIE JOKA3aTEIbCTBA

P: dbopmynupoBaTh 11e7b ypoKa U CTa-BUTh 33a4d, HEOOXOAUMBIE IS €€
JO-CTHKEHUS; TUIAHUPOBATH CBOIO JIESITENB-HOCTh U IPOTHO3UPOBATH €€
pe3yabTaThl; padoTaTh B COOTBETCTBUU C AJITOPUTMOM JE€HCTBHIA;
KOPPEKTUPOBATH CBOU JEHCTBUSA; ODOPMIIATH OTYET

K: ctpouTh peueBbie BbICKa3bIBaHUS B MUCbMEHHOM (pOopMe; BbIpaKaTh U
apryMEHTHPOBATh CBOKO TOUKY 3PECHUS.

HayuuThcs XapakTepu3oBaTh CTpOEHUE, PUINUECKUE U XUMHUECKUE
CBOICTBa BOAOPOJa, XJI0pa, Opoma, oaa, KUCIOpOia, CEPhL,a30Ta U UX
COEIMHEHUI; X MOJIYYEHHE U IPUMEHEHUE, COCTABIISITh HA3BAHUS UX
COEIMHEHUH, 1aBaTh XapaKTEPUCTUKY UX CBOMCTBAM U CBOMCTBAM HX
YUCTBIX BEUIECTB, COCTABIIATh YPABHEHUS PEAKIUI KaK MOJIEKYJIIPHBIE , TaK
Y COKpAILEHHbIC HOHHBIE, YMETh PeIIaTh 3a1a4l Ha MACCOBYIO JOJII0
BEILIECTBA, OMUCHIBATh XUMUUECKUN SKCIIEPUMEHT Ha MOJTYyYECHHUE PA3TUUHBIX
ra3os;

llo3nasamenvHvie: CTPOUTD JJOTUUECKNE PACCYKACHUS; YCTAHABINBATD
IIPUYNHHO-CJIEACTBEHHBIE CBSI3U; IOHUMATh ,CTPYKTYPUPOBATh U
MHTEPHPETUPOBATh MHGOPMALIMIO, MPEICTABICHHYIO B TA0IUUHON opme(
aCIeKT CMBICIIOBOIO 3HAUYEHMS); CTPYKTYPUPOBATH 3HAHMS; IPOBOAUTH
HaOIIOIEHUS.

Pecynamuenvie: ®opMyaupoBaTh LI€]b YPOKa U CTABUTH 33]1a4H ,
HEO0OXOMMBIE TSI €€ TOCTHXKECHHUS; TUTAHUPOBAThH CBOIO JIESATEIHLHOCTD U
MIPOTHO3UPOBATh €€ Pe3yIbTaThl, padOTATh IO TUIAHY; CBEPATH CBOU




AMMOHHMH.

46 Oxkcupl a3oTa

47 A30THas KUCJI0Ta Kak
3JIEKTPOJIAT, €€ IPUMEHEHUE

48 A30THast KUCIIOTA KaK
OKHCIIUTEIIb, €€ IMOTydYCHUE

49 ®dochop. CoequneHus
docdopa. [Tonstue o
bochopHBIX ya0OpeHUIX

50 Yraepoa: nojgoxeHue,
MOJTy4eHHE, CBOMCTRA,
MIpUMEHEHNE.

51 Okcunpl yriiepoja.

52 YroJibHas KUCI0Ta U €€
conu. JKecTKOCTh BOABI U
CIOCOOBI €€ YCTpaHSHUS

53 Kpemuuii: nonoxxenue,
IIOJIyYEHUE, CBOMCTBA,
MIpUMEHCHUE.

54 CoenvHEeHUs1 KPEMHUSL.
CunukarHas
TTPOMBITIICHHOCTD.

55 IIpakTHuyeckas padora

ﬂCﬁCTBHH C ICJIBIO ;KOPPCKTUPOBATH OIIMOKH CaMOCTOSITEIILHO.
pa60TaTB B COOTBCTCTBHUHU C AJITOPUTMOM.

Kommynuxamuenvie: CTpOUTb peueBbI€ BHICKA3bIBaHUS B YCTHOU U
MUCbMEHHOHN (hopMe; apryMEHTHUPOBATH CBOIO TOUYKY 3PEHUSL.

Jluunocmuule: GopMupoBaHHE MO3HABATEIHFHOTO HHTEPECA K H3YUEHUIO
XUMUH , MOTUBAIMS 00yYaIOIIUXCS HA MOJTYYEeHHE HOBBIX 3HAHUK;
dhopMUpOBaHUE HAYYHOT'O MUPOBO33PEHUSI; YMEHUE MPUMEHSTh
MOJTyYEHHbIC 3HAHUS B MPAKTUUYECKOU eI TEIHLHOCTH.

Hayuutscs

Hayuutbcs naBaTh onpeaeieHue MOHATHIO HEMETALIbI; COCTaBISATh
XapaKTEPUCTUKY XUMHYECKUX JIEMEHTOB-HEMETAJIJIOB T10 MX IOJ0KEHUIO B
I1C xumuueckux snementoB /.M. Meneneena.

VYcraHaBnMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBSI3H MEXK]Ly CTPOSHHUEM aToMa ,
XUMHUYECKOU CBSI3bIO, TUTIOM KPUCTAJUTMYECKOM PEIIETKH HEMETANIOB U UX
COCIMHEHUN ¢ UX O0IMMUMH (PU3NYECKUMH CBOMCTBAMU;

CocTaBisaTh ypaBHEHHUS PEAKLINAN, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA
HEMETAJUIOB U UX COEAUHEHUN; SJIEKTPOHHBIE YPABHEHUS IIPOLIECCOB
OKHCIICHHSI- BOCCTAHOBJIEHUS; JIEKTPOJUTUYECKON TUCCOLMALNN;

Hayuurtbcsa caMoCTOATENBHO MPUMEHSATH 3HAHUS , IOJIYYECHHBIE TIPU
M3Yy4YE€HUU TEeMbI MeTallibl, COCTABISATh XaPAKTEPUCTUKH JIEMEHTOB T10
MOJIOKEHUIO UX B [lepuoanueckont cucreme XumMu4yeckux anementos J1.1.
Menneneesa.

PaGoTath ¢ xuMuyeckumu GopMyJIaMH U YPaBHEHUSIMU XUMUIECKUX
PEaKLH C y4aCTUEM HEMETAIIOB.




Ne6 «Ilonyuenue, cobupanue u
pacro3HaBaHKe ra30By»

56

O00011eHNEe 3HaHUH 10 TEME
«HemeTamiely.

57

Konrpoasnas padora Ne3 no
teme «Hemeramib.

Hay4yuTbcs MOHMMATh CMBICIIOBOE 3HAYECHUE SABJICHUS aJUIOTPOIHBIX
AJIEMEHTOB Ha IIPUMEPE CEPBI U €€ COCAUHEHNMN, BBIIIOJIHATh PACYEThl, YMETh
IPABUJIBHO COCTAaBIISITh XUMUYECKHE (POPMYJIbI, CBA3aHHBIE C Pa3IMUHOM
CTENEHbIO OKHUCIICHUS] XUMUYECKUX AJIEMEHTOB cephl, (hocdopa, a3ora,
yriliepoa U KpEMHHUs. YMETh CaMOCTOATENIBHO PELIaTh IOCTABJICHHBIE
341444 C UCTOJb30BAHUEM U IPUMEHECHHUEM NOJIYYEHHBIX 3HAHUU U YMEHUM.

Tema 4.

Kpatkue cBegenust 00 opraHu4ecKux coeuHeHUusX.( S4)

58

VYri1eBO10pOIBI.

Xapaxkmepu3z06amb0COOEHHOCTH COCTaBa U CBOWCTB OPraHUYECKUX
COEIMHEHNM.

PasznuuamvnpenenbHble U HENPEASIbHbBIC YTIIEBOIOPOIbI.

Hazvisamvu 3anucvieamsHopMyibl (MOJCKYJISIPHBIC U CTPYKTYPHBIC)

BOKHEHINNX MPEACTABUTEIICH YIIIEBOIOPOIOB. [IpediacamvbIKCIIEPUMEHT

10 PacIO3HABAHUIO COCUHECHUI HEPEICIbHOIO0 CTPOCHHS.
Habnwooams3a X010M XUMHYECKOTO IKCTIEPUMEHTA, OTTUCHIBATH €TI0 U
JieaTh BEIBOJIBI HA OCHOBE HAOMIONCHUH. DuKcuposamospe3yabTaThl
IKCIICPUMEHTA C TTOMOIIBIO PYCCKOTO (POTHOTO) SI3BIKA, & TAKIKE C
MOMOIIBI0 XUMUYCCKHUX (DOPMYJI H YpaBHCHHIA

59

CrupTtel

Xapaxmepuzo6ambCIMPTHI KaK KUCJIOPOJACOICPKAIUE OPTAaHUYECCKUE

COC/TUHECHHUS.

KnaccuguyuposamscnupThl 110 aTOMHOCTH.
Ha3zvisamwripeactaBuTelied OJHO- U TPEXATOMHBIX CIIUPTOB U
3anucvieamoux GOPMYIJIHI.

Xapaxmepuz06amvKUCIOTHI KaK KMCIOPOICOAEPKAINIUE OPTAaHUIECKHUE
COC/TUHECHHUS.

60

Kap6oHOBBIE KHCIOTHI

HaspiBaTh npeacTaBuTeseit npeaeabHbIX U HEMPEIeTbHBIX KapOOHOBBIX
KHUCIIOT ¥ 3aITUCHIBATh UX (POPMYJIBI.




61

Kupsl, Mbl1a

Xapakmepu3z08ambKUpbl Kak CJI0KHBIE 3UPHI, @ MBUTH — KaK COJU
KapOOHOBBIX KUCIIOT

62

benkwu, yrineBoibl

XapaxkmepuzosambaMHUHBI KaK COAEpKalIUe aMUHOTPYIIITY OPraHUYECKUe
COEIUHEHHUS.
Xapaxkmepu3z06ambaMHUHOKHCIOTHI KaK OpraHudeckue am(poTepHbIe
COEJIMHEHHUSI, CIIOCOOHBIE K PEAKIUSIM MOJMKOHICHCALINH.
OnucbleambTPpU CTPYKTYPBI OEIKOB U UX OMOJIOTUYECKYIO POJIb.
Pacnoznasams6enku ¢ TOMOIIBIO IIBETHBIX PEAKIIHIMA

Tema 5. O60011eHNE 3HAHUM IT0 XUMUHM 34 KypC OCHOBHOM IIKOJIBI. [10ATOTOBKA K TOCYapCTBEHHOM UTOTOBOM aTTECTAINH
(OI'2) (6 9)

63

[leppoauyeckuii  3aKOH WU
Ilepnonnueckas cucrema [I. U.
MenzaeneeBa B CBETE TEOpUH
cTpoeHus aroma. HW3meHeHus
CBOICTB aTOMOB.

64

XUMHAYECKHE  peaKkuu IO
pa3IMYHbIM  NOpPU3HAKaM U
CBOMCTBAM  HEOPraHUYECKUX
BEILIECTB

CkopocTb XUMHUYECKOU

pCaKIHH.

llosnasamenvHvie: WCIOIB30BAaTh 3HAKOBO - CHMBOJIMYECKUE CPEACTBA JUJIS
PACKpPBITHSI CYLITHOCTH PEaKIIMii; co3/1aBaTh 0000IIEHNs, yCTAHABINBATh
aHAJIOTUH, IPUYMHHO- CJIEJACTBEHHBIE CBSI3H, J1€JIaTh BBIBOJBL; IPOBOAUTH
HaOJI0ICHUE; MHTEPIPETUPOBATH MHPOPMALIUIO, IPEJCTABICHHYIO B BUIE
PUCYHKOB U CXEM;

Pezynamuenvie: popmynupoBaTh 11716 ypoKa U CTa-BUTh 3aJ1a4H,
HEOOXOIMMBIC JJIs €€ JO-CTHXKCHUS; INIAHUPOBATh CBOIO JICATEIIb-HOCTh H
MIPOTHO3UPOBATh €€ Pe3yIbTaThl, pad0OTaTh B COOTBETCTBUHU C AJITOPUTMOM
JIEWCTBUI; KOPPEKTHUPOBATH CBOU ACHCTBUS; OOPMIISATH OTUYET
Kommynuxamuenvie: CTpOUTH peUEBbI€ BHICKA3bIBAHUS B MUCbMEHHOM
dbopme; BeIpakaTh U apryMEHTHPOBATh CBOIO TOUKY 3PEHUS.

Jluunocmuole: dopmupoBaHue J0OPOCOBECTHOIO OTHOIIEHHUS K YUCHHIO U
YMEHHUSI YIIPABJISITH CBOSH MO3HABATEIILHOU JIEATEIbHOCTHIO; (POPMUPOBAHUE




65 Jucconuanus 3JIEKTPOJUTOB B | 1
BOJOHBIX pacTBopax. MoHHBIE
YPaBHEHUS PEAKIUM.

I'eneTnueckue PpAOBIL.

66 OKUCIIUTEIBHOE- 1
BOCCTAaHOBUTEJIbHBIE PEAKIIUH.

67 1
Konrpoabnass padora Ned

«Pemieaue ' TA»

68 HNrorosoe 3anstue 3a Kypc |1
xumuu 9 kiace
TpeHuHr-TeCTUPOBAHNE 1o
BapuanTtam ['MA nmponuisix jer
U JIEMOBEPCHH.

Hmozo: 68 uacoe, uz nux : 6 npakmuueckux
4 — KoHmpoavHLIX pabom

YMEHUS TPAaMOTHOTO OOpaIIeHus C BEIIeCTBaMU

Hayuutbces naBath onpeaenenus nouatusm: OBP, okucnurens,
BOCCTaHOBUTEIb, OKUCIICHHUE, BOCCTAHOBJICHHE; 3aMTMChIBATh YPABHEHUS
OBP no anroputmy, UCIONB3YsI METOJT AIEKTPOHHOIO OanaHca.

I1: mcrmonp30BaTh 3HAKOBO - CAMBOJIMYECKUE CPEACTBA JIJISI PACKPBITHS
CYIIHOCTH PEAKIUiA; co3AaBaTh 0000OIICHUS, yCTaHABIMBATH aHAJIOTHH,
MIPUYUHHO- CJICICTBCHHBIC CBS3H, JICJIaTh BHIBOJBI; HHTEPIPETUPOBATH
nH(OPMAITHIO, TIPEICTABIICHHYIO B BUIC CXEM; BBITIOJHATH MPSMBIE
WHIYKTUBHBIE JI0Ka3aTEIhCTBA

P: popmynupoBaTh 11€)1h YpOKa ¥ CTa-BUTH 3a7a49H, HEOOXOAMUMBIC TS €€
JTOCTIDKCHHMS; TUTAHUPOBATH CBOIO JESATEIb-HOCTh U MTPOTHO3UPOBATH €€
pe3yNbTaThl; paboTaTh B COOTBETCTBUU C AITOPUTMOM JCHCTBUM;
KOPPEKTUPOBATH CBOU JIEHCTBUS; ODOPMIIATH OTYET

K: ctpouTh peueBbie BHICKa3bIBaHUS B MUCHbMEHHOM (hopMe; BbIpaKaTh U
apryMEHTHPOBATH CBOIO TOUKY 3PCHMUSI.

HayuuTbcs XapakTepu3oBaTh CTpOeHUE, PU3NUECKHE U XUMHUECKHE
CBOMCTBA BOAOPOJA, XJI0pa, Opoma, oaa, KUCI0pOa, CEPHI ,a30Ta U UX
COEIMHEHNI; UX MTOJIYYEHHE U IPUMEHEHHE, COCTABIISITh HA3BAHUS X
COEIMHEHNH, aBATh XapPAKTEPUCTUKY UX CBOKWCTBAM M CBOWCTBAM HX
YUCTBIX BEUIECTB, COCTABIIATh YPABHEHUS PEAKIMI KaK MOJIEKYJISIPHBIE , TaK
Y COKpAILEHHbIE NOHHBIE, YMETh PEIIaTh 33/1a4l Ha MACCOBYIO JOJIIO
BEILIECTBA, OMUCHIBATh XUMUUECKU SKCIIEPUMEHT Ha MOJTYyYECHHUE PA3TUIHBIX
ra3os;

Hayuutbcs nonnMats ¢puznueckuit 1 xumudeckuii cMoici [leproaudeckoro
3aKOHa

J.1.Menneneena.




