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1. Ilnanupyembie pe3yJabTATHI 0CBOCHHA Y4eOHOI0 MpeaMera, Kypca

JInuHOCTHBIE Pe3yJIbTATHI:

1) BocriuTaHue POCCUMCKOMN TPaXaaHCKON MACHTUUYHOCTH: MATPUOTHU3MA, YBAXKEHUS K
OreuecTBy, MPONUIOE H HACTOSIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;
OCO3HAaHUE CBOEW 3THUYECKOW NMPUHAJIEKHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIbTYPbI
CBOEr0 HaApoJia, CBOErO Kpas, OCHOB KyJbTYpHOTO Haclienus HaponaoB Poccuu u
YEJIOBEYECTBA; YCBOCHHE T'yMaHUCTUYECKUX, NEMOKPATHYECKUX W TPAJULIUOHHBIX
[EHHOCTE MHOTOHAIIMOHAIBHOTO POCCUMCKOTO O0OIeCcTBa; BOCIUTAHHWE YYBCTBA
OTBETCTBEHHOCTH M JoJra nepen Ponunou;

2) ¢opMupoBaHME OTBETCTBEHHOTO OTHOIIEHUS K YYEHUIO, TOTOBHOCTH U
CIOCOOHOCTH OOyYarouMxcs K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHIO Ha OCHOBE
MOTHBAIlUM K OOYYEHHIO M TIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOEHUIO
JanbHENIIe WHANBUAYAIbHON TPaeKTOPUU 0OpazoBaHus Ha 0a3e OPHUEHTHPOBKHU B
mMupe mnpodeccuii U MPOPECCHOHANBHBIX MPEANOYTEHUNH C yYETOM YCTOWYUBBIX
MO3HABATENIbHBIX HMHTEPECOB, a TakKe Ha OCHOBE (OPMHUPOBAHUS YBAKUTEIBHOIO
OTHOLLICHHUS K TPYAY, Pa3BUTHUS ONbITA y4aCTHs B COLMAIILHO 3HAUMMOM TPYIE;

3) ¢bopMupoBaHHE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOILECTBEHHOW MPAKTUKU, YUYUTHIBAIOIIETO COIMAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPAa;

4) popmMupoBaHUE OCO3HAHHOTO, YBAXKUTEIBHOIO U I00POKETATEIBHOTO OTHOIIECHUS
K JpYroMy YeJIOBEKYy, €ro MHEHHIO, MHPOBO33PEHMIO, KYJbTYype, S3bIKY, BEpE,
TPAKIAHCKOM TMO3WULHMH, K HCTOPUH, KYJIbTYpE, PEIUTHH, TPAAUIMUAM, S3bIKaMm,
LEHHOCTSIM HapoJioB Poccun M HapomoB MHpa; TOTOBHOCTU U CIIOCOOHOCTH BECTU
JMAJIOr C IPYTMMH JIFOJbMU U JOCTUTaTh B HEM B3aUMOIIOHUMAHMUS;

5) OcBOEHHE COLUMAIBHBIX HOPM, MpaBUJI MOBEAEHUSA, posied U (HOPM COIMAIBHON
KU3HHU B TPyNIax M cooOIIecTBax, BKIKOYAs B3POCIbIE U COLUATIbHBIE COOOIIECTBA;
y4acTHE€ B IIKOJbHOM CaMOYIPaBJICHUU M OONIECTBEHHOM JKHU3HU B Hpenenax
BO3PACTHBIX KOMIIETEHIIUN C YYETOM PErHOHAIBHBIX, STHOKYJIbTYPHBIX, COLUAIBHBIX
1 DKOHOMHUYECKUX OCOOECHHOCTEM;

6) pa3BUTHME MOpPAJIBHOIO CO3HAHMS W KOMIIETEHTHOCTH B PELICHUH MOPAJIbHBIX
mpo0seM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, POPMUPOBAHUE HPABCTBEHHBIX UYBCTB U
HPaBCTBEHHOI'O IIOBEJEHUS, OCO3HAHHOTO W OTBETCTBEHHOIO OTHOLIEHUS K
COOCTBEHHBIM TMOCTYIIKaM;

7)  dopmupoBaHME KOMMYHUKATHBHONW  KOMIIETEHTHOCTH B  OOUIEHUH U
COTPYIHMYECTBE CO CBEPCTHUKAMH, AETbMHU CTaplIero M MIIAJIIEro BO3pacTa,
B3pOCJIBIMM B TMpolecce 00pa3oBaTeNbHOM, OOIECTBEHHO IMOJE3HOH, Yy4eOHO-
MCCJIEI0BATENBCKOM, TBOPUECKOW U JPYTUX BUIOB JEATEILHOCTH;

8) ¢opmupoBaHuE EHHOCTH 3J0POBOTO M OE€30MaCHOr0 00pa3a >KU3HU; YCBOCHUE
npaBuil UHAUBUAYAIBHOTO U KOJJIEKTUBHOTO  0€30MacHOr0 MOBEACHHUS B
YpEe3BbIUANHBIX CUTYaAlUsX, YIPOXKAIOUIUX MKU3HU W 3J0POBBIO JIOJEH, MpaBUII
MOBEJECHUS HA TPAHCIIOPTE U HA JOPOTrax;

9) <¢dopmupoBaHME OCHOB  O3KOJOTMYECKOW  KyJIbTYpbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY  YPOBHIO  3KOJIOTMYECKOTO  MBIIIJIEHUS, Pa3BUTHE  OIbITA
HKOJIOTUYECKH OPUCHTHUPOBAHHOW Pe(dICKCUBHO-OIEHOYHOW U MPAKTHYECKOM
JIEATEIIbHOCTH B )KU3HEHHBIX CUTYalIHsIX;

10) oco3HaHue 3HAYEHUS CEMbH B KU3HM YEJIOBEKA U OOIIECTBA, MPUHSITHE IICHHOCTH
CEMENHOM )KU3HU, YBAKUTEIbHOE U 3a00TIMBOE OTHOIIEHUE K YWIEHAM CBOEU CEMbH;



11) pa3BuTHE 3CTETUUECKOTO CO3HAHUS YE€PE3 OCBOCHUE XYA0KECTBEHHOIO HACJIEIUs
HapoJ0B Poccuu u Mupa, TBOPUECKON AEATETbHOCTH 3CTETUYECKOrO XapaKTepa.

MeTtanpeaMeTHblIe pe3yJbTAThI:

1) ymMeHuEe CaMOCTOSTEIBLHO OMNpEAeNsATh 1EId CBOEro OO0ydYeHHUs, CTaBUTh U
dbopmyaupoBath sl ce0s HOBbIE 33/1a4d B yueOe U MMO3HABATEIbHOU JESTEIBHOCTH,
pa3BUBaTh MOTUBBI K MHTEPECHI CBOEH MMO3HABATEIIBHOM 1€ TEIbHOCTH;

2) yMEHHE CaMOCTOSITEIbHO TUIAHMPOBATH IMYTH JTOCTHKEHMS I1IeJIei, B TOM 4YHCIIe
albTepHATUBHBIC, OCOZHAHHO BbIOMpATh HamboJee 3PGEeKTUBHBIE CIIOCOOBI pelIeHUs
y4eOHBIX U MMO3HABATEJbHBIX 33/1a4;

3) yMEHHE COOTHOCUTb CBOM JIEWCTBHS C IUIAHUPYEMBIMH PE3YyJbTaTaMU,
OCYULIECTBJISITh KOHTPOJIb CBOEH EATEIHOCTH B MPOLECCE AOCTUKEHUS PE3YIIbTATA,
ONPENENATh CIOCOOBI JEHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUU M TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JACHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTyallue;

4) yMeHHE OLEHUBATh MPABWIBHOCTH BBINOJHEHHUS Y4E€OHOM 3a7aud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEIICHHUS;

5) BlajgeHHE OCHOBAaMHU CaMOKOHTPOJIS, CAaMOOLEHKH, MPUHATHS pPELIEHUN U
OCYILIECTBIICHUSI OCO3HAHHOTO BBIOOPA B y4eOHOM U MO3HABATENbHOMN 1€ATEIbHOCTH;
6) yMeHHe OIpenessaTh NOHATUSA, cO3[aBaTh 000OIIEHHs, YCTaHABIMBATh aHAJIOTHH,
KJIaCCU(PUIIMPOBATh, CAMOCTOSITEIbHO BBIOMPAaTh OCHOBAaHHUS W KPUTEPUH IJIs
KJIacCU(pUKALMK, YCTAHABIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYXKICHUE, YMO3AKIOYEHUE (MHIYKTUBHOE, NEAYKTUBHOE M TIO
aHaAJIOTUM) U JIeJaTh BBIBOJIBI;

7) yMEHHE CO3/1aBaTh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKA U CUMBOJIbI, MOJENIH U
CXEMBI ISl pelIeHUs] y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHue OpraHru3oBbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO AESTEIbHOCTD
C YYUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHANBUIYAIBHO

U B Ipynme: HaxoAWTh oOllee pelieHHue U paspemaTb KOHQIMKTHI HAa OCHOBE
COIJIACOBaHUS MO3ULMHA W ydyeTa MHTEPECOB; (POPMYIMPOBATH, ApryMEHTUPOBATh U
OTCTanBaTh CBOE MHEHHE;

10) ymeHue 0CO3HaHHO UCIIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUHM C 3a/1a4eid
KOMMYHMKAIIMM JJI1 BBIPAXKEHUS CBOUX YYBCTB, MBbICIEH M HOTPEOHOCTEN;
IUIAHUPOBAHUS U PETYIISLIMU CBOEU NEATENBHOCTH; BJIAJICHUE YCTHON M MUCbMEHHOU
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

11) dopmupoBaHne W pa3BUTHE KOMIIETEHTHOCTH B 0OJIACTH HCIOJIb30BAHUS
MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (manee - UKT xommereHiun);
pa3BUTHE MOTUBALIMM K OBJIAJICHUIO KYJIbTYpOH aKTMBHOIO MOJIb30BAHUS CIOBApSIMHU
U APYTUMH NOUCKOBBIMHU CHCTEMaMU;

12) hbopmupoBaHue U pa3BUTUE HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUE TPUMEHSTh €ro
B [103HABATEJIbHOM, KOMMYHUKATUBHOM, COITMAILHON MTPAKTUKE U MPO(HEeCCUOHATBHOM
OpUEHTALUN.

IIpeaMeTHbIE pe3yabTaThI:

1) bopMupoBaHre EpBOHAYATBHBIX CUCTEMATHU3UPOBAHHBIX MPEACTABICHUH O
BEIIECTBAX, MX NPEBPALICHUAX M NPAKTUYECKOM [PUMEHCHUM; OBJIAJICHUE
MMOHATUMHBIM alllapaToOM U CUMBOJIMYECKUM SI3bIKOM XUMHUU;



2) oco3HaHHWE OOBEKTHUBHOW 3HAYUMOCTH OCHOB XHWMHYECKOW HAYKH Kak
obsacTu COBPEMEHHOTO €CTECTBO3HAHUS, XUMHYECKUX NpeBpalIeHUN
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB KaK OCHOBBI MHOTUX SBJICHHH >KUBOW U
HEKUBOU MPHUPOJIBL; yIITyOJIeHHE MPEICTABICHUI O MaTepUAIIbHOM €IMHCTBE MHPA;

3) oBlameHWe OCHOBAMH XHMHYECKOW TPaAMOTHOCTH: CIIOCOOHOCTBIO
aHATM3UPOBaTh M OOBEKTUBHO OLIEHUBATh >KU3HEHHBIC CHUTYallMH, CBS3aHHBIE C
XUMHUeEH, HaBbIKaMH 0€30IacHOTO OOpallleHusl C BEIIECTBAMH, HCIOJIb3yEMbIMH B
NIOBCEJJHEBHON KM3HM; YMEHHEM aHaJIM3HpPOBATh M IUIAHUPOBATH HSKOJIOTUYECKU
Oe30macHoe MOBEICHUE B LIEJSIX COXPAHEHUS 3/I0POBbsI U OKPY>KAIOIICH CPebl;

4) ¢QopmupoBaHHME YMEHUN yCTaHaBIMBAaTh CBSI3U MEXIYy peajbHO
HAOMIOJaeMBIMU XUMHUYECKHMH SBJICHUSIMU U TIPOIECCAMM, MPOUCXOISIIUMU B
MUKPOMHUpPE, OOBSICHATH IPUUUHBI MHOT000pa3us BEIIECTB, 3aBUCUMOCTh UX CBOWCTB
OT COCTaBa U CTPOCHHUSI, a TAKKE 3aBUCUMOCTh MPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

5) mpuobOpeTeHHE OMNBITa HWCHOJIB30BAHUS PA3IMYHBIX METOJOB HU3yUCHUS
BEIICCTB: HAOMIONEHUS 3a MX TMPEBpAIllCHUSMU TPU TMPOBEACHUN HECIOKHBIX
XUMUYECKUX IKCIIEPUMEHTOB C HCIIOJIb30BaHUEM JIAOOPAaTOPHOTO 000pYyNOBaHUS U
puodOpOB;

6) hopMUpoBaHHE MPEACTABICHUI O 3HAUEHUU XUMHUYECKON HAyKH B PEIICHUU
COBPEMEHHBIX JKOJIOTMYECKHUX MpoOJeM, B TOM 4YHCIE B MPEJOTBpAIICHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

2. Conep:xanue y4eOHOI0 nmpeamera, Kypca
8 kiace
BBenenue — S yacos

XUMHSI — HAyKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHATHE O XUMUUYECKOM 2JIEeMEHTE U (hOopMax €ro CyueCTBOBaHUS: CBOOOIHBIX
aTOMaXx, MPOCTHIX U CIOXKHBIX BEIIECTBAX.

[IpeBpamiennst BemiecTB. OTIUYME XUMHUYECKUX PEAKIUN OT (U3HUUECKUX
ABJICHUU. POJIb XMMHU B )KU3HU YEJIOBEKA.

KpaTkue cBeneHuss U3 MCTOPUM BO3HUKHOBEHUS M pa3BuTusa xumuu. [lepuon
anxumuu. [lonstue o pumocodpckom kamue. Xumus B XVI B. PazButne xumun Ha
Pycu. Posib 0Te4eCTBEHHBIX yUEHBIX B CTAHOBICHUM XMMHUYECKON HAYKH — PabOThI
M. B. Jlomonocosa, A. M. bytneposa, JI. 1. Menneneena.

XUMHUYECKAsi CUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB U MPOUCXOXKICHUE UX
Ha3BaHuM. Xumudeckue (opmyinbl. MHaekcel u kod@puuuentsl. OTHOCUTENbHBIE
aTOMHAsl U MOJICKYJISIpHAs: MacChl. PacdueT MacCOBOM JOIM XUMHUYECKOTO 3JIEMEHTA T10
dbopmyiie BemecTna.

ITepuomnueckas cucrema xumuuyeckux snemeHToB J[. M. Mengeneesa, ee
CTPYKTypa: Majble W OOJbIIKME TEePUOJbI, TPYIIbl U MOATPYNIbI (TJIaBHAS M
noboyHas). Ilepuoamueckasi cucTeMa Kak CIPABOYHOE IMOCOOWE IS TOTYYEHUS
CBEJICHUN O XUMHUYECKUX DJIEMEHTAX.

Pacuernbie 3amaum. . HaxoxkaeHue OTHOCHUTEIIBHOW MOJEKYISIPHOM MaccChl
BEI[ECTBA IO €ro XxuMmuuecko Qopmyne. 2. BwrunmcneHue wmaccoBo 10y
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE 10 ero (hopmyiie.



IIpakTuyeckoe 3ansitue. 1. [IpaBuna texHuku Oe3o0macHOCTU Mpu padboTe B
xumudeckoM kabunere. [Ipuembr oOpareHus ¢ J1a00OpaTOPHBIM 00OPYIOBAHUEM H
HarpeBaTesIbHbIMU TPHUOOpamMHu.

TEMA 1. AtromMbl XMMHU4YecCKHUX 3j1eMeHTOB — 10 yacos.

AToMbl Kak ¢opma CyIIECTBOBAHHS XUMHUYECKHUX djeMeHTOB. OCHOBHBIC
CBEJICHUS O CTPOEHHUM aToMOB. Jloka3aTenbCTBa CIIOKHOCTH CTPOEHHUSI aTOMOB.
OmnbiTel Pezepdopna. [1nanerapHast Mojiesib CTPOSHUS aTOMA.

CocTaB aTOMHBIX Si7I€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAA aTOMHAsI Macca.
B3anMoCBs3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Macca.

M3meHeHnue yncia IpoTOHOB B SiApe aToMa — 00pa30BaHKUE HOBBIX XUMUUYECKUX
3JIEMEHTOB.

H3meHeHnne umcia HEUTPOHOB B spe aToMa — OOpa30BaHHUE W30TOIIOB.
CoBpeMeHHOE OMpeAeieHUE TMOHITUS «XUMUYECKUH »diieMeHT». M3oTombl Kak
Pa3sHOBUJHOCTH aTOMOB OJTHOTO XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHE JJICKTPOHHBIX O00OJOYEK AaTOMOB XHMHYECKHX
anemeHToB Ne 1—20 mepuoamueckoit cucremnl JI. WM. MenneneeBa. Ilonstue o
3aBEPIIICHHOM U HE3aBEPIIEHHOM JJIEKTPOHHOM CJI0€ (3HEPTreTUYEeCKOM YPOBHE).

[lepuomuueckas cucrema xumuueckux seMmeHToB J[. M. MenneneeBa u
CTPOCHHE aTOMOB: (PM3MUECKUN CMBICI IMOPSIKOBOTO HOMEpa JJIeMEHTa, HOMEpa
TPYIIIbI, HOMEpA MEPUO/IA.

N3MeHeHne uncna 3JEKTPOHOB HA BHENIHEM OJJIEKTPOHHOM YpPOBHE aroma
XUMHUUYECKOTO JIEMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIATEIbHBIX HOHOB.
HNoubl, 00pa3oBaHHBIE aTOMaMH METAJUIOB W HeMeTaioB. [IpvuuMHBI M3MEHEHUS
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB B IEPUOAAX U TPYyIIHax.

O6pazoBanue OuHapHbIX coeAuHeHUU. [loHaTne 00 MOHHOU CBsA3U. Cxembl
o0pa3oBaHusI HOHHOU CBSI3H.

B3aumojeiicTBue aTOMOB XUMHYECKUX JJIEMEHTOB-HEMETANIOB MEXKIY COo00it
— oOpa3oBaHuEe JBYXaTOMHBIX MOJEKYJ MPOCTHIX BemlecTB. KoBaneHTHas
HETIOJISIpHAs XUMHUUECKasl CBSA3b. DJICKTPOHHBIE U CTPYKTYpPHBIC (POPMYIIBI.

B3anmoeiicTBe aTOMOB XMMHYECKHUX JJIEMEHTOB-HEMETANIOB MEXKIY COO00it
— o0pa3oBaHWe OWHAPHBIX COSIUHCHHH HEMETAIOB. DJIEKTPOOTPHUIATESILHOCTD.
[ToHsiTHE O KOBAJICHTHOW TOJISIPHOM CBSI3H.

B3aumoieiicTBHEe aTOMOB XUMHYECKUX JJIEMEHTOB-METAIIOB MEXIY COOOM —
o0pazoBaHre METALTNYECKUX KpucTauioB. [[oHsITHE 0 METANIMUECKOMN CBS3H.

TEMA 2. IIpocrbie BeniecTtBa — 8 4acos.

[TooxxeHne METaIIOB U HEMETAIOB B MIEPUOIUYCCKON CHCTEME XMMHYECKUX
anemeHtoB J[. U. MeHnneneeBa. BaxHeWinne MPOCThIE BEIIECTBA — METAJLIBL:
JKee30, aJlOMUHUN, KalbIUi, MarHui, Hatpuii, kaaui. OOmme dusnueckue
CBOMCTBA METAJLJIOB.

Baknelinmume mnpocThie BEIECTBA — HEMETaUIbl, OOpa30BaHHBIC aTOMaMH
KHCIIOpOJia, BOJOPOJa, a3oTa, cephl, Qocdopa, yrinepomga. CrnocoOHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB K OOpa30BaHHUIO HECKOJIbKHX IIPOCTBIX BEIISCTB —
aloTponus.  AJuloTpomHble  Moaudukanuu - kuciopona, ¢ochopa U oJoBa.
Merammndyeckue 1 HeMeTaUTMISCKUE CBOMCTBA MPOCTHIX BelecTB. OTHOCUTEIHLHOCTh
JIETICHUS TIPOCTHIX BEIIECTB Ha METAJUIBl ¥ HEMETAILTBI.



[TocTosinnass ABoraapo. KonunuectBo BemectBa. Moisb. MounsipHas wmacca.
Monsipabiii  00beM Ta3000pa3HbIX BemiecTB. KpaTHble eauHUIBI  KOJMYECTBA
BEILECTBA — MWUIMMOJIb U KWJIOMOJb, MUJUIMMOJISIPHAs M KHJIOMOJIIPHAs MaccChl
BELIECTBA, MUJUIUMOJIIPHBIA U KUJIOMOJISIPHBIM 00bE€MBI ra3000pa3HbIX BEILIECTB.

PacueTsl ¢ HMCHOJIB30BAHMEM IOHATUN «KOJUYECTBO BEILIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIM 00beM I'a30B», «IIOCTOSIHHAsE ABOTaIpo».

Pacyernbie 3agaum. 1. Brluncinenue MOJISpPHOM Macchl  BEIIECTB 110
XUMHUYECKUM (opMmynaM. 2. PacueTsl ¢ HCHOJIB30BAaHUEM MOHATHH «KOJIUYECTBO
BELIECTBA», «MOJISIpHAs Macca», «MOJIAPHBIM 0O0BEM Ta30B », « IIOCTOSHHas
ABoOrajzipo ».

TEMA 3. CoeanHeHusl XUMHYECKHUX JJIeMEHTOB — 15 yacos.

Crenenb okucieHuss. OnpenesiieHUEe CTENEHU OKUCICHHUS JJIEMEHTOB IO
xummuuecko ¢opmyne coeaunenusa. CoctaBieHne GopmMya OMHAPHBIX COCTUHEHUH,
oOumit cnocod wuX Has3biBaHMs. bUHaApHBIE COEIUHEHMS: OKCHJbI, XJIOPHUIBI,
cynbuner u ap. CocrtaBnenue wux ¢opmyn. [lpeacraButenu OKCHIOB: BoOja,
VIJIEKUCTIBI Ta3 W HeramieHas H3BecTh. [IpeacTaBurenn neTydynx BOJOPOJHBIX
COEIMHEHUI: XJIOPOBOJOPO] U aMMHAK.

OcHoBaHMSl, UX COCTaB WM Ha3BaHUA. PacTBOPUMOCTh OCHOBAaHHMI B BOJE.
Tabnuiia pacTBOPUMOCTH THAPOKCUIOB U cojiel B Boje. [IpencraBurenu menodei:
TUIPOKCUIBI HaTpusi, Kaiausi W Kajabuus. [loHSTHE O KaueCTBEHHBIX pEaKIUAX.
Nunukatopsl. U3MeHEeHNE OKpaCKu HHAMKATOPOB B LIEJIOYHOM CpEE.

Kucnotel, ux coctaB u HazBanus. Knaccudukanus xucnot. IlpeacraBurenu
KHUCJIOT: CEpHasi, COJISIHAS U a30THas. MI3MeHeHne OKpacKu MHAUKATOPOB B KUCIOTHOU
cpene.

Comu kKak NOPOU3BOAHBIE KHUCIOT M OCHOBaHMW. MX cocraB W Ha3BaHUA.
PactBopumocTs coneit B Bozae. [lpeacraBurenu coseid: xjiopua HaTpusi, kapOoHAT U
dbocdar kampius.

AMoOpdHBIE U KPUCTAUTMYECKUE BEIIECTBA.

MexMoNeKyIsspHbIE  B3aMMOACUCTBUA. THMBl KPUCTALIMYECKUX PELIETOK:
MOHHAas, aTOMHasi, MOJIEKYJISIpHAs U METAJJIMYeCcKasi. 3aBUCUMOCTh CBOWMCTB BEILIECTB
OT TUMNOB KPUCTAIUTMYECKUX PELIETOK.

BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH MOCTOSTHCTBA
COCTaBa JJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOEHUS.

Yucteie BemiecTBa W cMecu. [IpuMepbl KUAKUX, TBEPABIX U Ta3000pa3HbIX
cMeceil. CBolcTBa YMCTHIX BemllecTB U cMeceil. x coctaB. MaccoBast U oObeMHas
JIOJIM KOMIIOHEHTa CMeCH. PacueTsl, CBA3aHHBIE C UCITOJIb30BAHUEM MMOHSITHUS «JIOJISD).

Pacuernbie 3agauu. 1. Pacuer maccoBoit U 0OBEMHON J0JIe KOMIIOHEHTOB
CMECH BENIECTB. 2. BbhIunclieHne MacCOBOM J0JIM BEILIECTBA B PACTBOPE MO U3BECTHOM
Macce€ pAaCTBOPEHHOIO BEIIECTBA M MacCe€ pacTBOpuTeld. 3. BbluncieHue macchbl
pacTBOPSIEMOTO BEIIECTBA M PACTBOPHUTENSA, HEOOXOMMMBIX JJIi TPHUTOTOBJICHUS
ONPEJICJIEHHONM MacChl pacTBOpa C HW3BECTHOM MACCOBOM JOJIEH PaCTBOPEHHOIO
BEIIECTBA.

HMemoncTpamun. 1. O6pa3isl OKCHUI0B, KHCIIOT, OCHOBAHHUM | CoJIel. 2. Mopaenu
KPUCTAUTMYECKUX PEIIETOK XJIOpUJa HaTpus, anmasa, okcuaa yriepona (IV). 3.
CniocoOn1 pazaeneHust cMeceit. 4. J[MCTHIIISAIINS BOJIBI.



JlabopatopHsblie onbIThI. 1. B3aumoneiicTBre OKCUAa MarHusi ¢ KUCJIOTaMH. 2.
[TomydyeHne 0CaaKOB HEPACTBOPUMBIX TMAPOKCUAOB. B3aMMOIENCTBUE YIIEKUCIOTO
raza ¢ U3BECTKOBOU Boou. 3. Pa3eneHue cmecen.

IIpakTudyeckune 3aHATHA. 2. OuuCTKAa 3arpA3HEHHON MOBApEHHON cou. 3.
[IpuroroBieHue pacTBOpa caxapa U OMPENEIEHUE MACCOBOM 10U €r0 B pacTBOPE.

TEMA 4. WU3MeHeHusl, npoucxoasiime ¢ Bemecrsamu — 11 yacos.

[lonsiTHE SABIIEHMI KaK W3MEHEHUM, IMPOUCXOAIIMX C BeUleCTBaMU. fIBieHMS,
CBS3aHHBIC C U3MEHEHHEM KPUCTALIMYECKOTO CTPOEHHMS BEIIECTBA MPH IMOCTOSHHOM
ero cocraBe, — (pu3ndecKue ABJIeHUsA. OU3NUECKUE SIBJICHUS B XUMUU: JUCTUILISALNSA,
KPUCTAJTM3AIMs, BBITAPHUBAHUE U BO3TOHKA BEILIECTB, LICHTPU(PYTUPOBAHUE.

SIBneHus1, CBs3aHHBIE C WM3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYECKHUE
peakuuu. [Ipu3HaKu W yciioBUA NMPOTEKaHUA XUMUYECKHX peakuuid. [lonstue 00
DK30- W DHIAOTEPMHUYECKHX peakuusax. Peaknuuu ropeHus Kak YacTHBIM Clydau
DK30TEPMUYECKHUX PEAKLUI, IPOTEKAIOUINX C BBIACICHUEM CBETA.

3aKOH COXpaHEHUs MAacChl BELIECTB. XUMHUYECKHE YpaBHEHUSA. 3HAUYCHUE
UH/IEKCOB U KO3 puimeHToB. CocTaBlIeHUE YPAaBHEHUN XUMUYECKUX PEaKLUH.

Pacuersl 1m0 XuUMHYECKUM YypaBHEHUsAM. PelleHue 3aga4 Ha HaXOXKICHUE
KOJIMYECTBA BEIIECTBA, MAcChl WM O0BbEMa MPOAYKTAa PEAKIHMHU IO KOJIUYECTBY
BElIECTBa, Macce UM 00BEMYy MCXOJIHOTO BellecTBa. PacueTsl ¢ HCIOIb30BaHUEM
MOHATHS «IOJISH», KOrJa MCXOJHOE BEHIECTBO JAHO B BHUIE PACTBOPA C 3aJAHHOU
MAacCOBOM JIOJIE PAaCTBOPEHHOIO BEIIECTBA WM COAEPKHUT ONPEICICHHYIO HOJIO
IIPUMECEN.

Peakumn pasnoxenus. lloHsATHE O CKOpPOCTH XWMHMYECKHX  PEAKIUM.
Karanuzaropel. ®epMeHTHI.

Peakumn coenunenusa. Karamuthueckne ¢ HEKaTAIUTUYECKHE PEAKIIUM.
OOpatumMble U HEOOpaTUMBbIE PEAKIIHH.

Peakuun 3aMelieHusi. DIEKTPOXUMUUYECKUN P HANPSKEHUM METAaJIOB, €ro
UCIIOJIb30BaHUE JUIsl IIPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKLUN MEXIY
METAJJIaMH M PACTBOPAMHU KHCJIOT. Peakiuum BBITECHEHMs OJHUX METaUIOB H3
PacTBOPOB UX COJIEU IPYTMMHU METaJlIIaMU.

Peakiuu oOmena. Peakium HeWTpanmzanuu. YCIOBUS TPOTEKAHUS PEAKIIHMA
oOMeHa B pacTBOpax J10 KOHIIA.

Tunel XMMHYECKHX peakuuil (M0 MPU3HAKYy «YHUCIO U COCTaB HCXOJHBIX
BEILECTB U MPOAYKTOB PEAKIIMMN») Ha MMPUMEPE CBOMCTB BOJbl. Peakius pa3ioxkeHus
— DJIEKTPONMU3 BOABL. Peaknum coequHeHHns — B3aMMOJEHCTBUE BOJBI C OKCHUIAMU
METAUIOB U HeMeTauioB. [loHAtne «ruapokcuabl». Peakumm 3amemeHuss —
B3aMMOJICHCTBUE BOJIBI C IIEJIOYHBIMU U HIEJTOYHO3EMENBHBIMU MeTauiamu. Peaknun
oOMeHa (Ha mpuMepe TUAPOIN3a Cyab(uIa aTFOMUHUS U KapOuaa KajbIius).

Pacuernsblie 3a1a4u. 1. Beluncienne no XMMHUYECKUM YPaBHEHUSIM MacChl WIH
KOJIMYECTBA BELIECTBA 10 U3BECTHOM MAacCe€ WJIM KOJIMYECTBY BELIECTBA OJHOTO W3
BCTYNAIOIMX B PEAKIUIO BEIIECTB WM MPOAYKTOB pEaKkuu. 2. BpruncieHne Macchol
(komMyecTBa BelIeCTBa, 00bEMa) TMPOJIyKTa peaklUWu, €cld M3BEeCTHa Macca
UCXOJHOTO  BEIIECTBA, COAEPXKALIETO OINPEACIICHHYI0 JOJI0 nOpumeceil. 3.
Brbruncnenne maccbl (KOJMYecTBa BelIecTBa, 00beMa) MPOAYKTa PEaKIHMH, €CIU
M3BECTHA Macca pacTBOPa U MaccoBast 10JIs PACTBOPEHHOIO BEILIECTBA.



HNemoncTpanuu. 5. [Ipumeps! Qpu3ndeckux sSBJICHUI: a) MJIaBleHUe napaduHa;
0) BO3roHKa Hoja Uiu OEH30MHOM KUCIOTHI; B) pACTBOPEHHUE MIEpMaHTaHaTa Kajus; T)
muddy3us TyMIUCTBIX BEUIECTB C TOPSIIEH JamMnoyku HakanuBaHus. 6. Ilpumepsr
XUMUYECKUX SIBJICHUI: a) TopeHue maruus, ¢ocdopa; 0) B3aMMOJACHCTBUE COJISTHOM
KHUCIIOTBI C MpPamMopoM WM MeJoM; B) mnonydeHue runpokcuga meau (II); r)
pacTBOpEHHE MOJYYEHHOTO THAPOKCHUIA B KHUCJIOTaxX; J) B3aUMOJACHCTBUE OKCHIA
meu (I1) ¢ cepHOl KUCIOTOM NpU HArpeBaHUU; €) pas3yioKeHHe epMaHraHaTa Kajius;
’K) B3aUMOJICUCTBHE Pa30aBICHHBIX KUCIIOT C METAUIaMU; 3) Pa3NioKEHHUE TIEPOKCHIA
BOJZIOPO/IA; 1) AJIEKTPOIIU3 BOJIBI.

JlabGopaTopHblie onbIThl. 4. 3aMelienrue meau B pactBope xiopuaa meau (II)
KEIIE30M.

TEMA 5. PacrBopenue. PacTtBopbl. CBoiicTBa pacTBOPOB 3/1eKTPOJIUTOB — 19
4acos.

PactBopenue kak ¢usuko-xumuueckuit mpouecc. [lonstue o rumparax u
Kpuctaiioruaparax. PactBopumocTs. KpuBble pacTBOpUMOCTM Kak MOJEIb
3aBUCUMOCTH PACTBOPMMOCTH TBEPJbIX BEILIECTB OT TeMrmepaTrypsl. HacelnieHHsle,
HEHACBHILICHHBIC U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJISI HIPUPOIBI U
CEJIbCKOI'0 XO35MCTBA.

[TonsitTue 00  SIAEKTPOJIUTHYECKOW  JUCCOIMAIMHU.  DJCKTPOJIUTHI U
HEJJICKTPOIUTEL. MeEXaHU3M JHCCOUMALMU SJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM
XUMUYECKOH CBA3U. CTENEHb 3JIEKTPOJIUTUYECKON Auccourany. CUiabHbIE U cialble
AIEKTPOJIUTHL.

OCHOBHBIE TMOJIOKEHHUSI TEOPUU DIICKTPOJIUTUUECKOM auccoruanvu. HMoHHbIE
ypaBHEHUS peakiuid. Y CIOBUS MPOTEKaHUS PEaKIMK 0OMEHa MEXIY AJICKTPOJIUTAMU
JIO KOHI[A B CB€TE€ HOHHBIX MPEICTABICHUM.

Knaccudukanus HOHOB M MX CBOMCTBA.

Kucnotel, ux knaccudukanusa. uccommarusi KUCIOT U UX CBOMCTBA B CBETE
TEOPUH BJIEKTPOJMTHYECKON AHCCOUMAlUU. MOJEKyIsIpHbBIE U MOHHBIE YPAaBHEHUS
peakiui KuciaoT. BzauMoaeincTBre KUCIOT ¢ METAUIaMH. DJIEKTPOXUMUYECKUN P
HanpsDKEHWM  METauloB. B3anmMoJencTBHE KHUCIOT C€ OKCHAAMU  METAJUIOB.
B3auMopnencTBue  KUCIOT C  OCHOBAaHUSIMU —  PEAKUMS  HEUTpaIU3aLMH.
BzaumopeiictBue kuciot ¢ comsimu. Mcnonp3oBanue TabIMIBI PAaCTBOPUMOCTU IS
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB KUCJIIOT.

OcHoBanusi, ux kiaccudukarus. J(uccouuaius OCHOBAaHMUA M HUX CBONCTBA B
CBETE TEOPUM BJIECKTPOJUTUYECKON JHUCCOLMALMU. B3auMoneicTBue OCHOBaHHM C
KUCJIOTaMH, KHUCJIOTHBIMH OKCHJAaMU U cojissMu. Vcmonb3oBaHue TaOIMIIBI
PacCTBOPUMOCTH JJIs1 XapaKTEPUCTUKA XUMUYECKUX CBOMCTB OCHOBaHUMU. Pa3noxkeHue
HEPACTBOPUMBIX OCHOBAHU MPU HATPEBAHUMU.

Conu, ux kinaccuukamus U JUCCOIMALNS Pa3IUYHBIX TUIIOB cojiei. CBoiCcTBa
COJIEW B CBETE TEOPHUH DJICKTPOJUTUUECKON JTHCCOUMANKU. B3auMOIEMCTBHE COJIEH C
METaJUIaMHU, YCJIOBUsS MPOTEKAHUS OJTUX peakuuid. B3auMmopaencTBue colie ¢
KHCIIOTaMU, OCHOBAaHUSMHU U COJIsIMU. Vcnonb30BaHUE TaOIUITBI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O6o0menne cBeaeHud 00 OKCHIAx, WX KIACCH(PUKAIMA W XUMHYECKHX
CBOWCTBAX.



['eHernueckue psapl METAUIOB M HEMETAJUIOB. ['eHeTHuecKass CBSI3b MEXKIY
KJIACCaMH HEOPraHUYECKHUX BEILECTB.

OKHUCANTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKHUCIUTENb U BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHUE.

Peakuny HMOHHOrO OOMEHa M OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.
CocraBiieHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN METOI0OM
3JIEKTPOHHOT'O OajlaHca.

CBoMCTBa MPOCTBIX BEIIECTB — METAIOB M HEMETAJUIOB, KUCJIOT U COJEHl B
CBETE MPEACTABIECHUI 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCAX.

HMemoncTpanum. /. B3aumopeiicTBHEe IMHKA C CEpOM, COJSTHOM KHCIIOTOM,
xaopugom meau (II). 8. Topenne wmarnusa. 9. BzaumoneiicTBue XJIOpHOW U
CEPOBOJOPOJIHOMN BOJBI.

JlaGopaTopHble onbIThL. 5. PacTBopeHne 0e3BOJHOTO cyib(aTa MEAU B BOJE.
6. Peakiuu, xapakTepHble ISl pacTBOPOB KHUCIOT (COJSIHOM WM CepHOM). 7.
Peakiuu, XxapakTepHsle Il paCTBOPOB LIEJIOUEH (TUAPOKCHIOB HATPUS WIIA KaJHsl) U
HEPACTBOPUMBIX OCHOBAHMH.

IIpakTHyeckoe 3aHsTHE. 4. BBINOJIHEHHE  ONBITOB,  JEMOHCTPHUPYIOIIUX
IEHETUYECKYIO CBSI3b MEX/Y OCHOBHBIMHU KJIACCAMH HEOPTaHWYECKUX COECTMHEHHM.

9 Kjacc
BBenenue. O01as xapakTepucTHKAa XMMHYECKHUX 3JIEMEHTOB — 4 yaca.

XapakTepUCTUKa DJIEMEHTAa M0 €r0 TMOJIOKEHUIO B MEPUOAUYECKON CUCTEME
xuMHudeckux 31eMeHToB [l. . MenpaeneeBa. CBOMCTBA OKCHJIOB, KMCIIOT, OCHOBAaHUI
Y COJIEM B CBETE TEOPHUH IEKTPOJIUTHIECKON JUCCOLMALNH U IIPOLIECCOB OKUCIICHHUS -
BOCCTAHOBJICHUS. | €eHETHUECKHE pAIBI METAIIA M HEMETAILIA.

[lonsiTue ©0 mnepexoAHbIX 3JeMeHTax. AMQPOTEpHOCTh. [ 'eHeTHyeckul psa
IIEPEXOTHOTO DJIEMEHTA.

[Iepronnyeckuil 3aKOH U MEPUOJUYECKAS CUCTEMA XUMHUYECKUX AJIEMEHTOB /l.
N. MenaeneeBa B CBETE YUYECHHS O CTpOeHUH aToma. VX 3HaueHue.

TEMA 1. Mertaaiabl — 15 yacos.

[TonoxeHne METAIIOB B MEPUOJAUYECKON CUCTEME XMMHUYECKUX 3IEMEHTOB /l.
N. MengeneeBa. Mertajuinueckass KpHUCTaUIMYECKas PEIIETKa W METallInyecKas
xuMuueckas cBsizb. O0mme dusnyeckue cBoricTBa MetaiioB. CIuiaBbl, UX CBOMCTBA
M 3HaueHHe. XUMHUYECKHE CBOMCTBA METAJUIOB KAaK  BOCCTAHOBHUTEIICH.
DJIEKTPOXUMHUYECKUN PAN HANPSHKEHUW METAIOB M €r0  MCIOJb30BAHUE IS
XapaKTePUCTUKU XUMUYECKUX CBOMCTB KOHKPETHBIX METAIIIOB. CIIOCOOBI MOTyUEeHUS
METAJIJIOB: TUPO-, THAPO- U dJIeKTpoMeTanyprus. Koppo3us MeTayisioB U criocoObl
OOpBHOBI C HEl.

OO0miasi xapakTepucTUKa IIEOYHBIX MeTaioB. MeTtamibl B npupoae. Oomime
crocoOsl ux momydeHusi. Ctpoenue atomoB. lllenounpie MeTamipl — TPOCTHIC
BEIleCTBA, WX (HU3WYECKHEe M XHMHYECKHE CBOWCTBA. BakHelmmme coeauHEeHUS
MICJIOYHBIX METAJUIOB — OKCHUBI, THAPOKCHUIBI M COJU (XJIOpHUIbI, KapOOHATHI,
cynb(darpl, HUTpATH), WX CBOWCTBA M TNPUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitaeie ynoopenus.



OO01ast XxapakTepucTUKa 3JeMeHTOB Ii1aBHOW noarpymnmnsl |l rpynmel. Ctpoenue
atoMoB. llleroyHO3eMenbHbIE METAIBl — MPOCThIE BEIIECTBA, UX (U3UYECKUE U
XUMUYECKUE CBOWCTBA. BaxkHEeNIME COEMHEHNS NIET0YHO3EMENBHBIX METAIIOB —
OKCHUJIbl, THUIPOKCHIBI U COJU (XJIOPHUIbI, KapOOHAThl, HUTpaThl, CyIbdaTbl H
docdatel), uX CBOMCTBA ¥ MPUMEHEHHUE B HAPOJHOM XO3SIHCTBE.

Amomunnii. CTpoeHue aroma, Gpu3ndeckue U XUMHUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. CoeMUMHEHUs aTIOMUHHMS — OKCHUJ M THUIPOKCUZI, HUX aM(oTepHBbIH
xapakrtep. BaxHneimmne conu amtoMuHUSA. [IpUMEHEHHE ANIOMUHHS W €ro
COeJIMHEHUM.

XKenezo. Ctpoenue atroma, (PU3MUECKHME M XUMUYECKHE CBOMCTBA IMPOCTOTO
BemecTsa. Ienermueckue psiasl Fe** u Fe**. Kauectennbie peakiun Ha Fe® u Fe®'.
Baxneiue conu xeneza. 3HaueHUE Kele3a, €ro COSAMHEHUN U CIJIAaBOB B MPUPOJE
Y HapOJHOM XO3SIMCTBE.

HemoncTpamuu. 1. OOpa3ubl MIEIOYHBIX U HIEIOYHO3EMEIBHBIX METAJUIOB. 2.
OOpasupl crmmaBoB. 3. B3aumopneilcTBue HATpusi, JIMUTHS M KalblUs C BOAOH. 4.
B3aumopenicTBre HATpUs U MarHusi ¢ KUCIOPOJIOM. 5. B3auMonencTBre MeTaioB ¢
HeMetauiamu. 6. [lomyuenue ruapokcuon xenesa (11) u (III).

JlabopaTtopubie onbIThl. 1. O3HakomiieHHE C oOpa3laMd METAJIOB. 2.
PactBopeHune xene3a U UMHKA B COJISTHOM KHCJIOTE. BhITeCHEHHE OIHOro Merasia
IpyruM u3 pacTtBopa coid. 3. O3HakomiieHHME ¢ oOpaslamu CIUIaBOB. 4.
O3zHakomiieHHe ¢ oOpa3liaMy MPUPOHBIX COCAMHEHUI MeTalioB. 5. Pacnio3naBanue
KAaTHOHOB HATpUA W KaJus MO OKpacKe IIaMeHU. 6. 3HAKOMCTBO ¢ oOpa3uaMu pya U
CIUIABOB KeJe3a. PacTBopeHune xkemnesa B COJSTHOM KUCIIOTE.

IIpakTuyeckne 3aHATHA. |.  OCYIIECTBICHHME  [EMOYKH  XUMHYECKUX
IIPEBPAILLEHAN METAIUIOB. 2. OnpeaeneHne HOHOB METAJIJIOB.

TEMA 2. Hemera/Libl — 26 4acos.

OO0mmasi XxapakTepuCTUKa HEMETAIJIOB: TOJIOKEHUE B MEPUOJIUYECKON CHUCTEME
. . MenneneeBa, 0COOEHHOCTH CTPOCHHUSI aTOMOB, DJIEKTPOOTPHUIATEIHBHOCTh KaK
Mepa «HEMETAIUIMYHOCTH», PAI JIEKTpOOTpULaTelbHOCTH. KpucTtamimueckoe
CTPOCHHE HEMETAIUIOB — MPOCTHIX BellecTB. AyuioTponusi. Pu3nyeckre CBOMCTBA
HeMeTauioB. OTHOCUTENIBHOCTh MOHSITUN «METAJLD), «HEMETAILID.

Bonopona. Ilonmoxenne B MepuOIAYECKON CHUCTEME XUMHUYECKUX BJIEMEHTOB [l.
. MengeneeBa. CtpoeHue aromMa M MOJIEKYJbl. DU3NYECKHME U XHUMHUYECKHE
CBOICTBA BOJAOPO/IA, €0 MOJTYyUYECHUE U IPUMEHECHUE.

O6m1as xapakrepuctuka rajoreHoB. Ctpoenue aTroMoB. [IpocThie BelecTBa, Ux
dbuznyeckue W XUMHUYECKHE CBoicTBa. (OCHOBHBIE COCIMHEHUS TajOTCHOB
(raoreHoBOIOPOABI U TaJIOTEHHJIbI), UX CBOMcTBa. KauecTBeHHas peakius Ha
xjopun-uoH. Kpatkue cBenenus o xjope, opome, prope um wuone. [Ipumenenue
raJJOr€HOB U UX COCAMHEHUMN B HAPOJHOM XO3SMCTBE.

Cepa. Ctpoenne aToma, ajuIOTPOIMS, CBOWCTBA M MPUMEHEHHE POMOMYECKOM
ceppl. Oxcunbl cepel (IV) um (VI), ux mnonydeHwe, CBONCTBA W MPUMEHEHHE.
CepoBojiopoiHas v cepHUCTast KUCIOThl. CepHasi KUCIIOTa U €€ COJIU, UX MPUMEHEHUE
B HApOJIHOM XO03siiicTBe. KauecTBeHHas peakius Ha Cyib(haT-uoH.

A30T. CTpoeHue aToMa M MOJIEKYJIbl, CBOMCTBAa MPOCTOTO BeIleCTBA. AMMHUAK,
CTPOCHHE, CBOMCTBA, MoJiydeHHWE W HpumeHeHue. Cojiu aMMOHHUS, UX CBOMCTBA U
npumenenue. Oxcuabl azora (II) m (IV). A3zoTHas kucnora, ee CBOMCTBa



npuMmeHenue. HuTpatel u  HuTpuTh, mnpoljemMa WX  COACpXKaHUSI B
CEJIbCKOXO3SICTBEHHON MPOAYKIHUU. A30THBIE YTOOPEHHUS.

®ochop. Ctpoenne artoma, auIOTPOINHUs, CBOHCTBa OEJIOr0 M KpPacHOIO
dbochopa, ux mnpumeHenne. OcHOBHbIe coeauHeHus: okcua ¢ocdopa (V),
oprodochopHas kucinota u hocharsl. DochopHbie y100pEHUS.

VYraepon. Ctpoenne  atoma, — aulOTpONHUsA,  CBOMCTBA  aJUIOTPOMHBIX
Moaudukanuii, npumenenune. Oxcunsl yriepoga (II) u (IV), ux cBoiicTBa u
npuMmeHeHue. KauecTBeHHas peakuus Ha yriekucibld ra3z. KapOoHaTel: KaibLUT,
CoJia, MOTAlll, UX 3HAYEHUE B IPUPOJIEC U )KU3HU YelioBeka. KauecTBeHHas peakius Ha
KapOOHAT-HOH.

Kpemuuii. CtpoeHue aroma, KpUCTaUIMYECKH KpPEMHHUW, €ro CBOHCTBAa H
npumeHenue. Oxcun kpemuusa (IV), ero mpupogHbie pa3HOBHIAHOCTH. CHIIMKATHI.
3HaueHHE COEIUWHEHUN KpEeMHHUS B JKMBOM M HeXuBOMl npupoxae. llonsatue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

HMeMmoncTpanuu. /. OOpa3upl TaJOT€HOB — NPOCTBIX BEIIECTB. 8.
B3auMopeiicTBIE TalOT€HOB ¢ HATPUEM, aTlOMUHKUEM. 9. BbITecHEHHE XJI0poM OpomMa
WIM uoJa W3 pacTBOpoB ux coieil. 10. B3ammopeiicTBue cepel C MeTaIaMH,
BOJIOPOJIOM U KuciopogoM. 11. B3aumonelicTBuE KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI ¢ Menpro. 12. IlornomeHue yrieM pacTBOPEHHBIX BELIECTB MM T'a30B.
Boccranosnenne meau u3 ee okcuja yriem. 13. O0pasubl NpupoaHbIX COEAMHEHUN
xJiopa, cepbl, ¢ochopa, yriepona, kpemHusa. 14. OOpa3upl BaKHEUIIMX IS
HapOJHOTO XO034iCTBa CyIb(aTOB, HUTPATOB, kKapOoHaTOB, (hochaTtoB. 15. O6pa3ibl
CTEKJIa, KEpaMUKH, IEMEHTA.

JlaGopaTopHble oOnbITHL. 7. 3HAKOMCTBO C OOpa3llaMy HEMETauioB. 8.
3HAKOMCTBO C O0Opa3laMu TPUPOJIHBIX COCAMHEHUN TajJoreHOB(XJIOpUIAMH,
¢ropunamn)9. 3HAKOMCTBO C  oOOpa3suaMud  OPUPOAHBIX  OKCHJAOB,  COJIEH
KHCIIOpoAcoepKamux KUcaoT. 10. 3HakoMCTBO ¢ o0pasuaMu MPUPOJIHBIX
coenuHenui cepol. 11. KauecTBenHas peakius Ha cynbdar-uoH. 12. Pacno3naBanue
katrnoHa amMmoHus. 13. KauecTBennast peakuust Ha kKapOoHaT-uoH. 14. O3HaKOMIICHHUE
C IPUPOJHBIMU COETMHEHHUSIMU KPEMHUS.

IIpakTuyeckue 3ansatusd. 3. [lonydyenue, cobupanve U pacrno3HaBaHUE Ta3oB.
4. ITony4yeHre COEIMHEHNI HEMETAIJIOB U U3YUEHUE UX CBOWCTB.

TEMA 3. Opranudeckue coeqnnenusi — 14 yacos.

BemectBa opraHMyecku€ W HEOPraHUYECKHE, OTHOCUTEIIBHOCTH TOHSTHSA
«OpraHnyeckue BelecTBa». [IpUuyuHBI MHOrO0OOpa3usi OPraHUYECKUX COEIUHEHMM.
XUMHUUYECKOE CTPOCHUE OPraHUYECKUX COCAUHEHUN. MONEKYIApHBIE U CTPYKTYPHbIE
(bopMyJibl OPraHUYECKUX BEILIECTB.

MeraH 1 3TaH: cTpoeHUE MOJIEKYJI. ['opeHne merana u 3tana. JleruapupoBanue
sraHa. [ I[pumenenne merana.

XHUMHUYECKOE CTPOCHUE MOJIEKYJIBl dTHJEHA. J[BoliHas CcBA3b. B3ammonerncreue
ATUJICHA C BOJOM. Peakuuu nonuMepusanuu dtuiieHa. [1oamsTiiieH u ero 3HaueHue.

[ToHsiTHE O TpeneNbHBIX OJHOATOMHBIX CIIUPTAX HA NPUMEpPAX METaHOoJIA U
3TaHoJIa. TpexaTOMHBIN CIIUPT — [IIULEPHUH.

OmHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCJIOTHI HA MPUMEPE YKCYCHOM
kucioTel. Ee cBolicTBa M npumeHeHue. CTeapuHOBas KUCIOTa KAaK MPEICTABUTEIND
YKUPHBIX KAPOOHOBBIX KUCIIOT.



Peakuu stepudukanmm 1 MOHATHE O CIOXKHBIX 3(upax. Kupbl Kak CIOXKHBIC
a(UPHI TIUIEPUHA U KUPHBIX KUCTIOT.

[Tonsitue 06 amuHoKMcIOTaX. Peakiuu nonukoHAeHcalmu. benku, ux cTpoeHue
1 OMOJIOTUYECKAs POJIb.

[Tonsitue 06 yraeBomax. Iroko3a, ee cBoicTBa W 3HaueHue. Kpaxman wu
1eJUTI0J1032a (B CpaBHEHHUH ), UX OMOJIOTUYECKas POJIb.

JMeMoncTpanuu. 16. Mojenu MolieKya MeTaHa U JpYruX YriieBoJIOpooB. 17.
B3aumopeiicTBue stusieHa ¢ OpOMHOM BOJIOM UM pacTBOPOM NEpMaHTaHarTa Kaimus. 18.
OOpa3npl dTaHona u raunepuHa. 19. KauecTBeHHass peakius Ha MHOTOATOMHbBIE
cnuptel. 20. Ilomyuyenuwe ykcycHO-3THIOBOrO »ddupa. 21. OwmblieHHe Kupa.
B3auMopeiicTBue TIIOKO3bI C aMMHAYHBIM PAacTBOPOM OKcuaa cepebpa. 22.
KauectBeHHass  peakuuss Ha  kpaxman. 23, Jloka3aTenbCTBO  HaIWyusd
(yHKIHMOHAJIBHBIX TPYII B pacTBOpax aMUHOKHUCHOT. 24. ['opeHue OenkoB (mepctu
WJIU NITUYBUX TiepheB). 25. LIBeTHbIE peakinu OEJIKOB.

IIpakTH4yeckoe 3ansitue. 5. M3roroBieHue Moaeneil MOJIEKYJl yIiIeBOLOPOIOB.

O0600menne 3HAHNHA IO XMMHUM 32 KyPC OCHOBHOM IIKOJIBI — 9 4acoB.

DU3UYECKUN CMBICI TTOPAIKOBOTO HOMEPA AJIEMEHTA B IIEPUOJUUECKON CUCTEME
xumuuecknx a3neMeHToB J[. M. MenzgeneeBa, HOMEpPOB mNepuUoJa W TPYMIIBL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB M MX COCAMHCHMI B IepHoaax U
rpynmnax B CBETE€ NPEACTABICHUM O CTPOCHUM AaTOMOB OJJIEMEHTOB. 3HAUYCHHUE
MEPUOINYECKOTO 3aKOHA.

Tunbl XUMUYECKUX CBSI3€M M THUIIBI KPUCTAIUIMYECKUX PEUIECTOK. B3anMOCBS3b
CTPOEHHS U CBOMCTB BEIIECTB.

Knaccudukanys XMMHUUECKUX pPEaKIMUM MO pa3IMyHbIM IpU3HAKaM (YUCIO U
COCTaB pearupyromux W  00pa3ylolmMXxcs  BEIIECTB;  TEIJIOBOM  A(dekT;
WCMOJIb30BAaHME KaTaIN3aTopa; HAIMpaBJICHUE, W3MEHECHUE CTENEHEW OKHCICHUS
aTOMOB).

[IpocTeie U cllO)kHBIE BelleCcTBA. MeTaulbl 1 HEMETAIUIBL. | €HETUYECKUE PsiIbl
MeTalla, HeMeTala ¥ mepexoaHoro Meramia. Okcuibl (OCHOBHBIC, aM(bOTEpHBIE U
KHCJIOTHBIC), THIPOKCUIBI (OCHOBaHUS, aM(OTEpPHbIE THIAPOKCHUIBI W KHUCIOTHI) H
COJIM: COCTaB, Kjaccudukamus U oOIIrMe XMMHYECKHE CBOWMCTBA B CBETEC TCOPHUH
BJIEKTPOJUTUYECKOW JUCCOLMALMA W TPEACTABICHUNA O IIPOLECCAX OKHCIICHUS-
BOCCTAHOBJICHUS. XUMUS U 3J0pOBbE. bhITOBas XuMHUeckasi TpaMOTHOCTh. Pemenue
3a7a4 3a Kypc 9 kiacca.

3. TemaTnuyeckoe NIAHKPOBAHUE, C YUeTOM pado4eil MporpaMMbl BOCIIMTAHUA
€ YKa3aHHeM KOJINYeCTBA 4YaCOB, 0TBOJAMMBIX HA 0CBOEHHE KAKI0i TeMbl

8 kimace — 70 yacos

Ne HaumMmenoBanue Koaunuec Bocnurare/bHbII MOTEHIHAJ YPOKA
paszaena, TeMbl TBO
4acoB
Bgenenue. 5 YCTAHOBJICHUE JIOBEPUTEITBHBIX
OTHOIIEHUN MEXIYy YUYUTEIEM U €ro
yYEHHUKaMH, CHOCOOCTBYIOIIUX




MO3UTUBHOMY BOCTIPUATHIO YYaITUMHUCS
TpeOOBaHWM W MPOCHO  yduTels,

TIPUBJICUCHUIO 170 BHUMaHUS K
obcyxaaeMol Ha ypoke HHGOOpPMaIIUH,
aKTUBU3AINH 170 MO03HaBaTeILHOU
JeSTEIILHOCTH,

noOyX/IeHHE IIKOJbHUKOB COOJIIONATh Ha
ypOKe OOIIECTPUHATHIE HOPMBI TIOBEACHHUS,
npaBuwia  OOIIEHHS  CO  CTapUIMMU
(yuuTensimMu) 151 CBEPCTHUKAMHU
(IIKOTPHUKAMU),  MPHUHIMIBI  y4eOHOM
JUCUUIUIMHBI U CAMOOPTaHU3ALINH;

ATOMBI XUMHUYECKUX
JJIEMEHTOB.

10

MIPUBIICUCHUE BHHMAHHS IIKOJbHUKOB K
LIEHHOCTHOMY AaCHEKTy HW3y4aeMbIX Ha
ypOKax sIBIICHUMN, OpraHu3aius ux padoTsl
C TOJy4aeMOM Ha YpPOKE COLHUAIBHO
3HAaUUMOM uHbopmalmen —
VHULMAPOBAHUE ee oOCyXIeHN ,
BBICKa3bIBaHMS y4alMuMUCs CBOETO
MHEHHUS TI0 €€ MOBOJY, BEIPAOOTKU CBOETO
K HEll OTHOIIICHUS;

[IpocTsie BemecTna.

UCIIOJIb30BaHHE BOCITUTATEIbHBIX
BO3MOYKHOCTEH COJICp)KaHUS  y4COHOTO
npeaMeTa depe3 JIEMOHCTPAIUIO JETSIM
IPUMEPOB OTBETCTBEHHOTO,
IPa)XTaHCKOTO TIOBEJCHUS, IPOSBICHISI
YeJIOBEKOIIOOUST M J100pOCEepIeUHOCTH,
gepes Mog00p COOTBETCTBYIOIIMX TEKCTOB
JUISE  YTCHWSI, 3aJad JUId  PeIleHUs,
MPOOJIEMHBIX CUTYallUN JIJIsi 0OCYXKIICHHUS
B KJIacce;

CoenuHeHus
XUMHUYECKUX
3IIEMEHTOB

15

NPUMEHEHUE Ha YPOKE WHTEPAKTUBHBIX
bopm paboThI yUYaluXcsi:
WHTEJUICKTYQIBHBIX UTP, CTUMYJITHPYIOITUX
MI03HABATEIHHYIO MOTHBAITHIO
IIIKOJTbHUKOB; JWCKYCCHM, KOTOPBIC IAfOT
y4aluMcs  BO3MOXKHOCTh  IIPHOOpEcTH
OTIBIT BEICHUSI KOHCTPYKTUBHOTO JIHAJIOTA;
TpynmnoBoil paboTel Wi pabOThl B Mapax,
KOTOpBIE y4YaT IIKOJIbHUKOB KOMaHHOM
paboTe W B3aWMOICHCTBUIO C JPYTHMHU
JICTHMH,

HN3MmeHeHus,
MPOUCXOMSIINE C
BEIIIECTBAMMU.

11

VHUIMAPOBAHUE " MoAAEPKKa
HUCCIIe0BaTEILCKON NesITeJILHOCTH
IIKOJIbHUKOB B paMKax pealn3aluud UMHU
VH]IMBUTyaJIbHbBIX u TPYIIOBBIX
MCCIIEIOBATEIILCKMX MPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOKHOCTh TPHOOPECTH




HaBBIK  CaMOCTOSITENIbHOTO  PEIICHUS
TEOPETUYECKON po0JIeMBl, HaBBIK
reHepUpPOBaHUS u oopMiIeHUs
COOCTBEHHBIX 1791 (7 HaBbIK

YBOXUTEJIBHOTO OTHOLICHHWS K YYKHM
uaesM, opopMIIeHHBIM B paboTax ApYyrux
UCCIIEZIOBAaTENEN, HAaBBIK  MyOJIMYHOIO
BBICTYILJICHUS nepexn ayIuTOPUEN,
apryMEHTUPOBAaHHS U OTCTaWBAHMS CBOEU
TOYKH 3PEHHS],;

PactBopenue.
PactBopsl. CBolicTBa
pacTBOpPOB
AJIEKTPOJIUTOB.

19 opranmuzanus medcTBa MOTHBHPOBAHHBIX
U DPYAUPOBAHHBIX yYaIIMXCS HaA HX
HEyCIIEBaIOLUMHU OJHOKJIACCHUKaMH,
JArOIIEro HIKOJIEHUKaM COIMAIIBHO
3HAUUMBIA  OMBIT  COTPYAHUYECTBA U
B3aMMHOW TOMOIITH;

NTOI'O: 68 yacos + 2 yaca pe3epBHOe BpeMsi

9 kaacc — 68 yacos

HaumeHnoBanue pa3aeJa,
TeMbl

KoanyecTBo
yacoB

BocnuraTreabHBIA MOTEHIINAJ
YPOKa

BBenenue.
OO6mas xapakKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB

4

yCTaHOBIICHUE JIOBEPUTEIBHBIX
OTHOUIICHUN MEXIYy YUYUTEIIEM U €ro
yUYEHHUKaMH, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPUSTHIO
ydaluMucs TpeOoBaHUN U TPOCHO
YUUTETI, MIPUBJICYCHUIO ux
BHUMAaHUA K 00CY>KJ1aeMOU Ha ypOKe
uHOpMaIMKM,  aKTUBU3AIMM  HUX
I03HABATEJIbHOU ACATEIbHOCTH;
noOYKJIeHHE [IKOJIbHUKOB
co0JiroaaTh Ha ypoke
OOIIENTPUHATHIE HOPMBI TTOBEACHHUS,
npaBuia OOIIEHHUS CO CTapIIUMHU
(yuuTenssMM) W CBEpPCTHUKAMU
(LLIKOJIbHUKAMMU), TIPUHITUTIBI
y4aeOHOM JUCITUTUTHHBI u
caMOOpraHu3alluu;

MeTtanisl

15

IIPUBJICYEHUE BHUMAaHMUS
IIKOJIbHUKOB K LIEHHOCTHOMY
aCIlIeKTy M3y4YaeMbIX Ha ypOKax
SBJICHUM, OpraHu3anusi ux paboTbl ¢
MOJIy4aeéMOW Ha YpPOKE COLHAIBHO
3HAYUMOMN uHdopmarmein —
UHULMMPOBAaHUE €€ O0OCyXAeHHUS,
BBICKA3bIBAHUS YYaIlUMHUCS CBOETO
MHEHHSI 110 €€ IOBOJY, BBIPAOOTKHU




CBOET0 K HEM OTHOILICHMS;

HemeTtamsl

26

WHULIMMPOBAaHUE U TMOJJEPKKa
UCCIIENOBATENbCKON  IEATEIbHOCTH
IIKOJBHUKOB B paMKaxX pean3aluu
VMMH UHIUBHUIYAJbHBIX U TPYNIIOBBIX
UCCIIENOBATENIbCKUX TPOEKTOB, YTO
JacCT IIKOJbHUKAM  BO3MOKHOCTh
npuoodpecTH HaBBIK
CaMOCTOSATEIBHOTO peLIeHus
TEOPETUYECKOM MpOOJEMBbI, HABBIK
TreHepupoBaHus W  odopmiIeHus
COOCTBEHHBIX uae, HaBbIK
YBOXUTEIBHOTO  OTHOLIEHHUS K
qy>KUM  HUesiM, O(OpMJIICHHBIM B
paboTax JApyrux HccieaoBaTesneH,
HABBIK ITyOJIMYHOTO BBICTYIICHHUS
nepen ayUTOPUEN,
apryMEHTUPOBAHUS W OTCTAaWBaHHUS
CBOEU TOYKHU 3PEHUSI;

Oprannueckue

COCIUHCHUA

14

UCIIOJIb30BaHUE  BOCIUTATCIIBHBIX
BO3MOKHOCTEN COZCPKAHUS
y4eOHOTO npeaMeTa yepes
JCMOHCTPAIIMIO  JIETIM  MPUMEPOB
OTBETCTBEHHOTO, IPaYKTaHCKOTO
MIOBEJICHUS, TIPOSIBIICHHUS
YEJIOBEKOJIIOOUS u
T00pOCepAeYHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIUX  TEKCTOB  JIJISI
9TeHHs, 3aJad JUIA  pEIICHHS,
IPOOJIEMHBIX CHUTYyaIHi TUTS
00CYXJICHHSI B KJIACCE;

O600u1IeHNe 3HaHUH 10
XUMHH 32 KypC OCHOBHOM

IIKOJIbI

OpraHu3anus medcTBa
MOTHBHUPOBAHHBIX U 3PYAUPOBAHHBIX
ydaluxcsl HaJl UX HEyCHEeBarOUUMHU
OJTHOKJIACCHUKAMH, JTAIoIIEero
IIKOJLHUKAM COIMAJILHO 3HAYUMBIN
ONBIT COTPYJAHUYECTBA W B3aUMHOM
ITOMOIIIY;

HUTOI'O:

68 yacos
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