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1.IL1anupyemMble pe3yJbTAThI 0CBOCHUSA Y4e0OHOr 0 peaMeTa
8kuacc

JIMYHOCTHBIE PeE3yabTaThbl:
® OCO3HaBaTb CAUHCTBO U LHCIOCTHOCTD OKPYKAIOIICTO MHPaA, BOBMOKHOCTHU €CTO
IMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHXKEHU HaYyKUH,
® [IOCTCIICHHO BbBICTPAUBATb COOCTBEHHOE OCIIOCTHOC MUPOBO33PCHUC: OCO3HABATH

NOTPEOHOCTh ¥ TOTOBHOCTh K CAMOOOPA30BaHHIO, B TOM YHUCIIC U B PaMKax
CaMOCTOSITEIBHOMN JEATEIbHOCTH BHE IIKOJIBI;

OILICHUBATh )KU3HEHHBIC CUTYAI[UHU C TOUYKU 3pEHHUsI O€30I1aCHOT0 00pa3a XU3HH U
COXpaHEHUS 370POBBS;

OIIEHUBATH SKOJIOTHYECKAMN PHUCK B3aHMOOTHOIIICHUN YEJIOBEKA U MPUPOJIBI.
(dopMUPOBaATh IKOJIOTHYECKOE MBIIIICHUE: YMEHHE OI[EHUBATh CBOIO ICATEIIEHOCTD U
MOCTYNKA JPYTUX JIFOJIEH C TOUKU 3PEHHS COXpaHEHUS OKPYKAIOIIEH Cpenbl - TapaHTa
KU3HU U OJIaromoTydus JIFoAe Ha 3emiie.

MeTanpeaMeTHbIe pe3yJbTATHI:

Peeynsmusnvie YYII.

CaMOCTOSITEIbHO OOHapyXHBaTh U (QOPMYIMPOBATh Y4eOHYIO MpoOIeMy, ONpPEAEsATh
1eJb YUeOHOH e TeIbHOCTH;

BBIJIBUTaTh BEPCUU PELICHUS MPOOIEMbl, OCO3HABATh KOHEUHBIH pE3YNbTaT, BHIOUpATh
U3 IPEUI0KEHHBIX U UCKaTh CAMOCTOSITEIBHO CPE/ICTBA JOCTUKEHUS LIETIH;

COCTaBJIATH (MHAMBUAYAIbHO UM B IPYIIIE) IJIaH PELIEHUs TPOOJIEMBI;

paGoTas 1O IUIaHy, CBEpSATb CBOMU JAEUCTBUS C LEJIbIO M, NP HEOOXOJUMOCTH,
UCIIPaBJIATH OIIMOKU CaMOCTOSATENBHO;

B JIMAJIOTe C YYUTEJIEM COBEPILEHCTBOBATh CaMOCTOSTEIBHO BbIPAOOTAaHHBIE KPUTEPUU
OLICHKHU.

Tozuasamenvuvie YY/I:

aHAJM3MPOBATh, CPABHUBAThH, KIACCH(PHUIIMPOBATH W 0000mE@ATH (DAKTHI U SBICHMUSL
BBISBISATE NPUYKHBI U CIECTBUS POCTHIX SIBICHU.

OCYILECTBJISITh CPaBHEHHE, KIACCH(UKALIMIO, CAMOCTOATEIFHO BBHIOMpAsi OCHOBAHMS U
KPUTEPHUH UTS YKa3aHHBIX JIOTHUECKUX OTIEpaInii;

CTPOUTH JIOTUYECKOE PACCY)KICHHME, BKIIOYAIOLICe YCTAaHOBJIEHHME MPUYUHHO-
CJIEICTBEHHBIX CBS3EH.

CO3/IaBaTh CXEMAaTHMYECKUE MOJEIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTepUCTUK
00BbeKTa.

COCTaBJISITh TE3UCHI, PA3IMYHbIE BU/IbI IJIAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).
peoOpa3oBhIBaTh MHPOPMAITUIO W3 OJJHOTO BHA B IPYroi (TaONHIly B TEKCT U TIp.).
YMETh OIpEAeNsATh BO3MOXKHBIE MCTOYHUKA HEOOXOIUMBIX CBEIEHHUH, MPOU3BOIUTH
MOMCK MH(opMaIuu, aHaTM3UPOBATH U OL[EHUBATH €€ JTOCTOBEPHOCTb.

Kommynuxamueuwvie YVJI:

CaMOCTOSATEIIEHO OpPraHW30BBIBATh YU€OHOE B3aMMOJICHCTBHE B TpymIiie (ONMpeAensTh o0Ime
LEJIH, paCIPEeATh POJI, JOTOBAPUBATHCS APYT C IPYTOM U T.1.).

HPEIIMeTHbIMI/I pe3yJbTaTaMM U3YUCHUA NPECAMETA ABJIAIOTCA CICAYIONME YMCHUA:

® OCO3HAHHUE POJIK BECIICCTB:

OIPEIEIIATH POJIb PA3IUYHBIX BELIECTB B IIPUPOJIE U TEXHUKE;
OOBSICHATDH POJIb BEIECTB B UX KPYTOBOPOTE.

® PaCCMOTPEHUEC XUMHNYCCKUX ITPOLECCOB:



- IPUBOJUTH IIPUMEPHI XUMUUYECKUX IIPOLECCOB B IIPUPOJIE;
- HaXOJMUTb YEepThl, CBUJCTENCTBYIOUME 00 OOIMX MPU3HAKAX XUMHUYECKHX IIPOLECCOB U
UX PA3IAYUSIX.

® HCIOJb30BAaHNEC XUMHYCCKUX 3HAHUM B 6I>ITyI
— OOBSACHATH 3HAYEHUE BCHICCTB B )KM3HHU U XO3SI1ICTBE YeJIOBEKA.

® O0BACHATH MUP C TOYKH 3pCHUA XUMUU:
— NCPCUUCIIATD OTIIMYUTCIIbHBIC CBOMCTBA XUMHUUYECKUX BCHICCTB,

— pas3iindaTb OCHOBHBIC XUMHWYCCKUC ITPOLCCChI;
- OpeacCiATb OCHOBHBIC KITACChl HCOPTAaHMYCCKUX BCIICCTB,
- IOHUMATb CMBICII XUMHUUYCCKUX TCPMUHOB.

® OBJIAJICHHE OCHOBAaMU METOJOB IO3HAHMS, XapaKTEPHBIX JUUIs1 €CTECTBEHHBIX HAYK:
- XapaKTepu30BaTb METO/bl XUMUYECKON HayKu (HaOJt0/IeHHE, CPaBHEHUE, IKCIIEPUMEHT,

M3MEPEHHE) U UX POJib B TIO3HAHUU MIPUPOIbL;
- IPOBOJAUTH XUMHUUYECKUE OTBITHI U KCTIEPUMEHTHI M OOBSICHSITH UX PE3YIbTaThI.

® yMEHHE OLIEHMBATh MOBEJCHUE YeJIOBEKa C TOYKH 3PEHUS XMMUYECKON 0e30IacHOCTU MO
OTHOILCHUIO K YEJIOBEKY U MPUPOJE:
- HCIOJIb30BaTh 3HAHUS XUMHUH MPU COONIOACHUU TPABUI HCHOJIB30BAHUS OBITOBBIX

XUMHUYCCKUX ITPCIIapaToOB;
— pas3iindaTh OIMaCHbIC U Oe3omacHEbIe BCIICCTBA.

9 kjacc
.]IP[‘—IHOCTHLIM](I pesyanaTaMn HSY‘ICHI/IH npeﬂMeTa «XI/IMI/I}I)) B 9 KJI1aCCC SBIIAKOTCSI

CIIEYIOIIME YMEHUS:
® B I[EHHOCTHO-OPUEHTAIMOHHOU Cepe — YyBCTBO TOPIOCTH 32 POCCHICKYIO

XUMHUYECKYI0 HayKy, T'yMaHU3M, OTHOLIEHHE K TpYAy, LeJIeyCTPEMIIEHHOCTb;

e (hopMUPOBAaHHE LIEHHOCTH 3/I0POBOIO U OE30I1aCHOr0 00pa3a KU3HU; YCBOCHHE ITPaBUII
WHIMBUTYaJIbHOTO U KOJJISKTUBHOTO 0€30MaCHOTO TMOBEJICHUS B YpE3BbIYaif HBIX
CUTYALUSIX, YIPOXKAIOLUMX KU3HU U 37J0POBBIO JTIO/IEH;

® B TPYIOBOH cepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JajibHEHIICH
00pa3oBaTeIbHON TPAECKTOPUH;

e B II03HABAaTeIbHON (KOTHUTUBHOW, MHTEIJIEKTYalbHON ) Cepe — YMEHHE YIPaBIATh
CBOEH [103HABATEIbHOU AEATEIBHOCTBIO.

e (hopMUPOBAHHE OCHOB FKOJIOTUUYECKOM KyJIbTYpbl, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIUIEHHUS], pPa3BUTHE OIBITA KOJIOTUYECKH OPUEHTUPOBAHHOMN

peqmeKanHo-oueHquoﬁ n HpaKTHHeCKOﬁ JACATCIIbBHOCTH B )KU3HCHHBIX CUTYaIlUAX;

MeTanpeaMeTHbIE:

® YMEHHE CaMOCTOSITEIILHO OINPEACTATh IEJIM CBOCTO OOY4eHUs, CTaBUTh B (POPMYITUPOBATH
JUist ceOsi HOBBIE 3a/1a4M B yu€Oe U MO3HABATENbHOMN AESITeIbHOCTH, Pa3BUBATh MOTUBHI U
WHTEPECHI CBOEH MO3HABATEIbHOMN JIEATEIBHOCTH;

® YMEHHUE CaMOCTOSITEIIbHO TUJIAHUPOBATh IIyTH JIOCTMIXKEHUS I[€JIEl, B TOM 4YHUCIE

aJbTEpPHATHUBHBIC, OCO3HAHHO BBIOMpaTh Hambojee I(PPEKTUBHBIEC CIOCOOBI pEICHUS



y4eOHBIX U MTO3HABATEIBHBIX 33/1a4;

® YMEHHE COOTHOCUTHb CBOM JCHCTBHS C IJAHUPYEMBIMU pE3yJAbTaTaMM, OCYILUECTBIIATH
KOHTpPOJIb CBOEH JEATEIbHOCTH B IMPOLECCE JOCTHKEHUS pe3ylnbTaTa, ONPEACIISITh
CIoCcOoOBI JIEHCTBUI B paMKax MPeNIOKEHHBIX YCIOBUN U TpeOOBaHHUHM, KOPPEKTHPOBATH
CBOM JEHCTBUS B COOTBETCTBUU C H3MEHSAIONICHCSI CUTYallHEH;

e yMEHUE OIICHMBATh MPABWIBHOCTh BBHITIOJHEHUS Yy4eOHOW 3amadd, COOCTBEHHBIE
BO3MOXKHOCTH €€ PEIICHUS;

® BJIQJICHUE OCHOBAMU CaMOKOHTPOJIS,, CAMOOLECHKHU, MPUHATUS PEILICHUA U OCYILECTBJICHHUS
OCO3HAHHOTO BBIOOpA B YUeOHOMU U MO3HABATENBHOMN JESITEIbHOCTH;

® YMCHHE ONpEAeNATh TIOHATHS, CO37aBaTh OOOOIIEHHS, YCTaHABJIWBATh AaHAJIOTHH,
K1accu(puIIupoBaTh, CAMOCTOSATENBHO BBIOMpATh OCHOBAHUS M KPUTEPUHU IS
K1acCu(UKAIINY, YCTAaHABIWBATh MPUYHMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXJieHHe, yMO3aKiioueHue (MHIYKTUBHOE, ACIYKTUBHOE U IO aHAJOTUU) U JeNaTh
BBIBO/IBI;

® YMEHHE CO3/[aBaTh, IPUMEHSATh U MPEOOPA30BHIBATh 3HAKA M CHMBOJIBI, MOJIETH M CXEMBbI
JUISL pellieHUs y4eOHBIX U MMO3HAaBaTeNbHBIX 33/1aY;

® yMEHHUE OPraHU30BbIBATh Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIBHOCTH C
VIUTENIEM W CBEPCTHUKAMH;, pa0dOTaTh WHAWBUIYATHHO W B TPYIIIE: HAXOAUTH OOIIee
pelieHne W pasperarh KOH(IMKTHI Ha OCHOBE COIJIaCOBAaHUS TO3UIUMNA W yu€Ta
WHTEpECOB; (GOPMyTUPOBaTh, APTyMEHTUPOBATh U OTCTAMBATH CBOE MHEHHE,

® YMEHHE OCO3HAHHO MCIOJIb30BATh PEUEBbIE CPEACTBA B COOTBETCTBUM C 3aa4ei
KOMMYHUKAIIUHU JJIS BBIPAXKEHUSI CBOUX YYBCTB, MBICJICH U MOTPEOHOCTENH;
MJIAHUPOBAHUS U PETYIIALINU CBOEU JIEATEIbHOCTH; BJIaJICHUE YCTHOM U IMCbMEHHOMN
peYbl0, MOHOJIOTUYECKOW KOHTEKCTHOU PEYbIO;

e (dopMupoBaHME U  pa3BUTHE KOMIIETEHTHOCTH B  OOJNACTH  HCIOJIb30BAHHS
MHQOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI;

e (QopMUpOBaHHE W PA3BUTHE SKOJOTHYECKOTO MBINUICHHS, YMEHUE MPUMEHSATh €ro B
MO3HABATEIbHOM, KOMMYHHMKATUBHOM, COIMaTbHONH WpaKTUKE W MPOQPECCHOHATBHOM

OpHUEHTAIWH.

IIpeameTHbIE:
1.B no3naBaTeJibHOI cepe:
® [1aBaTh ONPEAEICHUS U3YYCHHBIX ITOHATHI: «XMMUYECKUN DIIEMEHT», «QTOM», <UOHY,
«MOJIEKYIIa», «TIPOCTHIE M CIIOKHBIEC BEIIIECTBAY, «BEIIECTBO», «XUMHUYECKas (OpMyIiay,

«OTHOCHUTCIIbHAsA aTOMHAs MacCa», «OTHOCUTCIIbHAA MOJICKYJISIpHAsSA MaccCay,



«BAJIGHTHOCTBY, «CTEMCHb OKUCICHUS», «KPUCTAUTUYECKAsT PEIICTKA», «OKCHUIBIY,
«KUCIIOTBI», «OCHOBAHUSD, «COIM», «aM(POTEPHOCTDY, «HHIUKATOPY, TIEPHOANYECCKHIH
3aKOH», TIEPUOIUYECKasl TaOIUIay, «M30TOIBI», «XUMHYECKAs CBS3bY,
OIIEKTPOOTPHUIIATEIEHOCTEY, «XUMUYECKAsI PEAKIIHS», «XUMHUYECKOE YpaBHEHUEY,
(TCHETUYECKas CBSI3bY», «OKUCICHUEY», «BOCCTAHOBIICHHUEY, «AJICKTPOITUTHYECKAS
JMCCOLIAAIUS, «CKOPOCTh XMMUYECKON PEaKImy;

® OmmcaTh JICMOHCTPAllHOHHBIE W  CaMOCTOATENIFHO  IPOBEIECHHBIE  XUMHYCCKUE
HKCIIEPUMEHTHI;

® OINKCBHIBATh U Pa3IMyaTh M3YYCHHBIC KIACCHl HEOPTaHWYECKUX COCAMHEHUH, MPOCThIC U
CJIO’KHBIE BEIIECTBA, XAMHYECKHE PEaKIIHH;

® KIACCH(UIIMPOBATH U3YYCHHBIE OOBEKTHI U SBIICHMUS,

e jenaTh BBIBOJBI M YMO3AKIIOUEHHS M3 HAOMIONEHUN, M3y4eHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEM3YUYEHHBIX BEIIECTB IO aHAJIOTHUU CO

CBOMCTBaAMH HU3YYCHHBIX;

® CTPYKTypHpOBAaTh M3Yy4CHHBIM MaTepual U XMUMHUUYECKYI0 MH(OpMaLHIo, TOMYy4CHHYIO U3

JPYrUX UCTOYHUKOB;
® MOJIEIMPOBATH CTPOECHUE aTOMOB 3JIEMEHTOB 1-3 1epruoI0B, CTPOEHUE IIPOCTHIX MOJIEKYIL;

2.Coaep:kaHue NporpamMmsl.
8 kiacc
Tema 1. BBeieHue B XUMHIO

XUMHS — Hayka O BEHIECTBAX, UX CBOMCTBAX M NPEBPALICHHUSIX.

[ToHsiTHEe 0 XUMHUYECKOM 3JIEMEHTE W (POpPMAax €ro CYIIECTBOBAHMUS: CBOOOJHBIX aTOMAX,
MPOCTBIX U CIIOXKHBIX BELIECTBA

[lpeBpamenuss BemectB. OTIMYME XUMHUUYECKHX PEAKIUM OT (U3UUECKUX SBICHUU.
Posib xumMuu B )KM3HU YEJIOBEKA.

Kparkue cBenenuss U3 UCTOpUU BOSHUKHOBEHUS U pa3BUTHs XuMuH. llepuos anxumumu.
[loustue o ¢Quinocodexkom kamHe. Xumus B XVI B. PasButue xumuu Ha Pycu. Ponb
OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUHM XMMHYECKOW Hayku - padotsl M. B. JlomoHocoBa, A.
M. byrneposa, JI.1. Menneneesa.

XuMHYecKkass CHUMBOJIMKA. 3HAKM XUMHYECKHX JJEMEHTOB U MPOHUCXOXKIEHUE UX
Ha3BaHui. Xumuueckue dopmynbl. Muanekcel u koddunimeaTs. OTHOCUTEIBHBIE aTOMHAs U
MOJIEKYJISIpHAsi Macchl. PacueT MaccoBOM 101 XUMHUUYECKOTO dJIeMeHTa 10 GOpMyJie BEIIECTBA.

Ilepuonuueckas cucrema xumudeckux sneMeHTtoB J[. M. MenneneeBa, ee crpykrypa:
Masble U OOJbIIME MEPHOJbl, TPYIIBl U MOArPYINHl (IIaBHas U mobouHast). [leproguyeckas
CUCTEMa KaK CIIPaBOYHOE MTOCOOME TS TTOTYICHUS CBEACHUH O XUMUYECKHUX DJICMCHTAX.

PacueTnbie 3agaun. 1. HaxoxneHre OTHOCUTENBbHON MOJIEKYISIPHOW MaccChl BeEILlECTBa
no ero xumuueckon Qopmyne. 2. BpluncneHue MaccoBOM JONMM XMMHUYECKOTO AJIEMEHTa B
BEILECTBE 110 €ro GopmyIie.

IMpakTnueckas padora Ne 1 «lIpaBuna TexHUKH O€30MacCHOCTH MpH paboTe B
XuMHueckoM kabuHere. JlaboparopHoe o0opynoBaHuE U OOpaIlieHUE C HUM



IIpakTnyeckas padora Ne 2«HaOmroneHue 3a ropsiueii cBE4OH»

IpakTnueckas padora Ne 3«AHaIU3 TOYBBI U BOJIBI»

Tema 2. ATOMBI XUMHYECKHX 3JIEeMEHTOB

ATOMBI Kak QopMma CyIIECTBOBAHUS XUMHUYECKUX IJeMEHTOB. OCHOBHBIC CBEIICHUS O
CTpoeHUU aromoB. JlokazaTenbCTBa CIOXKHOCTH CTpoeHus aToMoB. OmbiTel Pesepdoprna.
[InanerapHas MO/i€sIb CTPOCHUS aTOMA.

CocraB aTOMHBIX sifiep: MPOTOHBI U HEUTpoHBI. OTHOCHUTENBHAsT aTOMHAs Macca.
B3auMoCBsI3b MOHATUH «TIPOTOHY, «HEUTPOH», K\OTHOCUTENBHASA aTOMHAsI MACCay.

HN3MeHeHne dmcia TPOTOHOB B sApe aromMa - OOpa30BaHHWE HOBBIX XHMHUYECKHUX
JJIECMECHTOB.

V3meHeHue 4ymncia HEUTPOHOB B siipe aToMa - oOpasoBaHue M30TOmoB. COBpeMeHHOE
OonpeeieHUE MOHATUS «XUMHUYECKUU 3JeMeHT». M30TOonbl KaKk pa3HOBHUIHOCTH aTOMOB O JIHOTO
XHMHYECKOTO DJIEMEHTA.

OnexrpoHbl. CTpoeHUE JIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUUYECKUX 3JIeMEeHTOB Nel-
20 nepuonuueckoil cucremsl J. 1. MenneneeBa. [loHsitue o 3aBepIieHHOM U HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTHYECKOM yPOBHE).

[lepnonnueckas cucremMa xumudeckux syeMeHToB JI. M. MenneneeBa m ctpoeHue
aTOMOB: (PM3MYECKUI CMBICT TOPSIKOBOTO HOMEpa »JJIEMEHTa, HOMEepa TpYIIbl, HOMepa
nepuoja.

MN3menenue uncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
JJIeMEHTa - O0pa30BaHUE MOJIOKHTEIBHBIX U OTPHUIIATEIBHBIX MOHOB. VOHBI, 00pa3oBaHHbBIC
aTOMaMHl METaJUIOB U HeMeTauloB. [IpuunHbl M3MEHEHUs METAUIMYECKUX U HEMETaJUIMYEeCKUX
CBOICTB B epUOAaxX U TpyImnax.

OOpazoBanne OuHapHbIX coequHeHui. [lonstue 00 wuoHHON cCBBU. Cxembl
00pa3oBaHUs HOHHOU CBSI3H.

B3aumonelicTBue aTOMOB XHMHYECKHX OJIEMEHTOB-HEMETANIOB MEXIy Co0oi -
00pa3zoBaHNE IByXaTOMHBIX MOJIEKYJ MPOCTHIX BemecTB. KoBaneHTHas HenmoIspHas XUMHUYecKast
CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (OPMYIIBI.

B3aumoneiictBue aToMOB XMMHYECKHX OSJIEMEHTOB-HEMETAJIOB MEXIy Co00# -
oOpa3oBaHue OWHAPHBIX COCAWHCHUN HEMETAUIOB. ODJIEKTPOOTPUIIATENbHOCTh. [loHSATHE O
KOBAJICHTHOW MOJISIPHOM CBS3U.

B3aumoneiictBue aroMOB XUMHYECKMX JJIEMEHTOB-METANIOB MEXAy COO0OM -
00pa3zoBaHNE METAUINUECKUX KpUCTAILIOB. [IoHsATHE O METaUIMYECKON CBSI3H.

JdemoncTpauun. Mozenn aToMOB XMMUUYECKHX 3JIEMEHTOB. llepuoauueckas cucrema
xuMHu4ecknx 3iemenToB /1. . Menaeneena.

Tema 3. IlpocTblie BemecTBa

[lonoxkeHne MeETaNIOB W HEMETAIOB B IMEPUOJUYECKOM CHUCTEME XUMHYECKHX
aneMeHTOB 1. 1. MeHneneeBa. Baxuelinme npocTbie BENECTBA - METAJUIBL: )KEJI€30, ATFOMUHUN,
KaJIbIIU{, MAarHUW, HATPUH, Kanmuii. O0ume ¢u3ndeckre CBOMCTBa METaIOB.

BaxHeinme mpocTeie BEIECTBA - HEMETAIUIBI, 00pa30BaHHBIC aTOMaMH KHCIIOpPOJa,
BOJIOpOJa, a30Ta, cepbl, docdopa, yrepoaa. CrocoOHOCT, aTOMOB XHMHUYECKUX IJIEMEHTOB K
00pa30BaHUI0 HECKOJBKUAX IPOCTHIX BEIIECTB - QJIOTPONHUs. AJUIOTPOITHBIE MOAU(HUKAIIUN
kucimopoaa, ¢ochopa u oJoBa. MeTalsIMuecKne W HEMETAUIMYECKUE CBOMCTBA MPOCTHIX
BeecTB. OTHOCUTENBHOCTD JICJICHUS TPOCTHIX BEIIECTB HAa METAJIJIbI U HEMETAILIBI.



ITocrostnnas ABoragpo. KonnuectBo BemectBa. Monbs. MounspHas macca. MossipHbIT
00beM ra3o000pa3HbIX BellecTB. KpaTHble eIMHULBI KOJMYECTBA BEIECTBA — MUJUIUMOJIb U
KUJIOMOJIb, MUJUIMMOJISIDHAs W KAJIOMOJISIpHas MacChl BEINECTBA, MMJUIMMOJSIDHBIA U
KHJIOMOJISIPHBIA 00BeMbI ra3000pa3HbIX BEIIECTB.

PacyeTsl ¢ MCHOJIB30BaHMEM NOHATHH «KOJIMYECTBO BEILECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B»,«I1OCTOSIHHAA ABOTAaPO».

PacueTnbie 3amauu. 1. BbrumcieHue MOJSpHON Macchl BELIECTB IO XUMHUUYECKHM
dopmynam. 2. PacueTsl ¢ HCIONB30BAaHUEM IOHATHH «KOJIWYECTBO BEIIECTBA», «MOJSpHas
Maccay, «MOJISIPHBII 00bEM Tra30B», «IIOCTOSHHAs ABOTaIpo».

JemoHncTpanuu. HekoTopble MeTaibl 1 HEMETAJIbl KOJIMYECTBOM BelllecTBA | MOJIb.
Mozens MOJSIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeamHeHMs XMMHYeCKHX 3JIEMEHTOB

Crenenp okucieHus. OmnpeeneHne CTENeHU OKUCIEHUS JIEMEHTOB 10 XMMHUYECKON
dopmyne coequnenus. CocraBineHue (opMyn OMHAPHBIX COEAMHEHHH, oOmmMi crmocold uX
Ha3bIBaHMS. BUHapHBIE COEAMHEHUS: OKCUIBI, XJIOpUAbI, cylnbduabl U ap. CocraBieHue HX
¢dopmyn. IlpeacraBuTenu OKCHUIOB: BOJAA, VYIVIEKHCIBIA Ta3 M HerameHas HM3BECTb.
[IpencraBuTenu JeTy4nx BOJOPOAHBIX COEAMHEHMI: XJIOPOBOAOPO U AMMHUAK.

OcHoBaHMs, MX COCTaB M Ha3BaHUA. PacTBopuMOCTh OCHOBaHUU B Boje. Tabmuia
PacTBOPUMOCTH THAPOKCUIOB M cosield B Boje. llpencraBurenu menodeil: ru IpOKCUIbl HATPHUS,
Kamus W kanbius. [loHdarne o kadyecTBEHHBIX peakuusx. MHaukaropel. M3meHeHue Okpacku
WHJIMKaTOPOB B LIEJIIOYHOM CpeJiE.

Kucnotel, ux cocraB u Ha3Bauus. Knaccudukanus xuciot. I[lpencraButenu Kucior:
CEepHas, COJsHas U a30THasl. MI3MeHeHue OKpacku MHJIMKAaTOPOB B KUCIOTHOM Cpee.

Conu Kak Npou3BOJHBIE KUCIOT U OCHOBaHMWM. VX cocTaB u Ha3BaHus. PacTBopuMocCTh
coneil B Boje. [IpencraBurenu coneii: Xopu HaTpus, KapOoHaT U GocdaT KaabIIus.

Amop¢HbIE U KPUCTAIUIMYECKUE BEIIECTBA.

MexMoseKynspHble  B3aUMOACUCTBUS. THUIBI KPUCTAUIMYECKUX PEILIETOK: HOHHAsd,
aTOMHAas, MOJIEKYIsIpHasT M MeTaJUIMYecKass. 3aBUCUMOCTb CBOWCTB BEUIECTB OT THUIIOB
KPUCTAJUIMYECKUX PELLIETOK.

BemectBa MOJIEKYISPHOIO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa
JUISL BELLIECTB MOJIEKYJISIPHOTO CTPOEHHSL.

Uuctele BemecTBa U cMmecd. lIpuMepbl >KUIKUX, TBEPIBIX M ra3o00pa3HbIX cMeceil.
CBoiicTBa 4HCTBIX BEHECTB M cMmeceld. VX coctaB. MaccoBasi m 0ObeMHast JOJIM KOMIOHEHTA
cmecH. PacueTsl, CBA3aHHbIE C UCIIOIB30BAaHUEM IIOHATHS J10JIS.

Pacuernbie 3amaum. 1. Pacyer maccoBoil 1 00BEMHON [0JIEH KOMIIOHEHTOB CMECHU
BeliecTB. 2. BpluncieHne MaccoBOW JI0JIM BEIIECTBA B PAcTBOpPE IO HM3BECTHOM Macce
pPacTBOPEHHOI'O BEIIECTBA M Macce pacTBOpUTENs. 3. BbluMcieHHe Macchl pacTBOPSEMOIO
BEIIECTBA U PACTBOPUTENS, HEOOXOAMMBIX ISl IPUTOTOBJIEHUSI OIIPENIEIEHHOM Macchl pacTBOpa
C U3BECTHOM MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA.

JemoncTpanuu. OOpa3inpl OKCHUIOB, KHCIOT, OCHOBaHMH U cosieil. Mogaenu
KpUCTAJUTMUECKUX PELICTOK XJIOpHjaa HaTpus, anmaza, okcuja yriaepoga (IV). CrocoObt
paszeneHus cMecei, AMCTUIUISILIUS BOJBI.

JlabopaTtopubie onbIThI. 1. 3HakKOMCTBO ¢ oOpa3liaMH BELIECTB pPa3HbIX KIAaccoB. 2.
Paznenenue cmecei.



Tema 5. W3MeHeHus, NPOUCXOASIIINE C BelleCTBAMU

[lonsarne sBICHUMA KaK HW3MEHEHUM, MPOUCXOASAIMX C BeUEeCTBaMU. SIBIEHUS,
CBSI3aHHBIE C M3MEHEHHEM KPHUCTANTMYECKOTO CTPOCHUS BEILECTBA IMPHU TMOCTOSHHOM €0
cocraBe, ¢usnueckue sneHus. Ouznyeckue SIBICHUS B XUMUU: TUCTUIUIALUS, KPUCTAJUIA3AIIHS,
BBIMTAPUBAHKNE U BO3TOHKA BEILECTB, IICHTPU(YrHpOBaHHUE.

SBrneHus, CBs3aHHBIE C W3MEHEHHMEM COCTaBa BEINECTBA, - XMMHUUYECKUE PEAKIUH.
[lpu3Haku ©  ycnoBHS TpPOTEKaHUs XUMHUYEeCKUX peakuuil. [lonartme 00 5k30- U
SHIOTEPMHYECKUX PEAKIHUsAX. Peaknuum TropeHus KaK YacTHBIM CiIydald 3K30TEPMHUUYECKUX
peaKiuii, TPOTEKAIOIIMX C BBIJICTICHUEM CBETA.

3aKOH COXpaHEHMSI MacChl BEIIECTB. XMMUUECKUE ypaBHEHUs. 3HAYEHUE MHJIEKCOB U
kod(purrentoB. CocTaBieHne ypaBHEHUN XUMUYECKUX PEaKIIUH.

PacueTsl mo xumuYecKHMM ypaBHEHHUsM. PelieHne 3ajad Ha HAXOXIACHUE KOJIMYECTBA
BEILIECTBA, MACChl MJIM 00beMa MPOJIyKTa PEaKIUK MO KOJIMYECTBY BEILECTBA, MACCE HJIM O0BEMY
HCXOAHOIO BelecTBa. PacyeThl ¢ MCIOIb30BaHUEM IOHATUS «I0JIS», KOIIa HCXOJHOE BEIECTBO
JJaHO B BHJE pacTBOpa C 3aJ]aHHOM MacCOBOW J0JIEM PACTBOPEHHOIO BEIIECTBA MJIM COJIECPKUT
ONPENEIIEHHYIO JTOJIFO TPUMECEH.

Peakuuu paznoxenus. Ilondarue o ckopocTH XUMHYECKMX peakuuil. Karammszatopsl.
DepMEHTHI.

Peakuuu coenuunenus. Katanmutuyeckue n HekaramuTuieckue peakiuu. OOpaTuMble U
HeoOpaTHMbIE PEAKLIUH.

Peakuuu 3ameimieHus. DJIEKTPOXUMHUYECKUH psll HANPSHKEHUM METauioB, €ro
W CIIOJIb30BAHUE ISl IPOTHO3UPOBAHMS BO3MOXKHOCTH MPOTEKAHMS PEAKIIUN MEXy MEeTajlllaMu
U PacTBOpaMH KUCIOT. Peakiinu BHITECHEHUS OJTHUX METAIIOB U3 PAaCTBOPOB UX COJCH APYyruMHu
MeTaJlJIaMHU.

Peaknnu oOmeHa. Peakiiuu HeWTpanu3amuu. YCIOBHS MPOTEKAaHUs Peakuii oOMeHa B
pacTBopax 110 KOHIIA.

Tumel XUMUYECKUX peaKuil (10 MPU3HAKY «UHCIO0 U COCTaB HMCXOJHBIX BEIIECTB U
MPOJYKTOB PEaKIMU») Ha MpPUMEpPe CBOWCTB BOJIbI. Peakiiusi pazinoxeHus - 3JEKTPOIU3 BOJBI.
Peaknuu coeguHEHUS - B3aUMOACHCTBHE BOABI C OKCHAAMH METAJIJIOB M HeMmeTaloB. [loHaTne
«@UIpOKCHAB». Peakiiuu  3aMmelieHHss -  B3aMMOJCUCTBHME BOJBI C  IIEJIOYHBIMA U
[IEIOYHO3EMENBHBIMU  MeTaIaMu. Peakunu oOMeHa (Ha mpuMepe THApPONK3a Cylbuaa
ATIOMUHUS U KapOuaa KajabIus).

Pacyernbie 3amauu. 1. BpluncieHne 1O XMMHUYECKAM YPABHEHHUSM MAacCChl WIIH
KOJINYECTBA BEILECTBA 10 U3BECTHON Macce WJIM KOJIMYECTBY BEIIECTBA OJTHOTO U3 BCTYMAIOMIMX
B PEAKIIMIO BEILECTB WJIM MPOJIYKTOB peakiuu. 2. Beluncinenne macchl (KOJIMYECTBA BEIIECTBA,
o0beMa) MpPOJyKTa peakKMH, €CIM HM3BECTHA Macca HCXOJHOTO BEIIECTBA, COICPIKAIIETO
OMpEeNeNeHHYI0 JoMit0 mpuMeceidt. 3. Bpiuncienne macchl (KOJIMYECTBA BEIECTBA, 00BbEMa)
MpPOJAYKTa peakUM, €Clii U3BECTHA Macca pacTBOpa M MaccoBasi J10Jil paCTBOPEHHOT'O BELIECTBA.

Hemoncrpamuu. I[lpumepsl (u3MUYECKUX SBJCHMI; a) IUIaBjeHHe mapaduHa; O0)
mu(y3rss TymmCTBIX BEMIECTB C TOPSIICH JIAMIOYKMA HaKaTuBaHWs. [IpuMepbl XUMHYECKUX
SBIICHU: a) TOPEHUE MarHusi; 0) B3aMMOJCUCTBHUE COJSHOW KUCIOTHI C MPaMOPOM UJIH MEJIOM;
B) moaydeHue ruapokcuna meau (Il); r) pactBopeHue mosydeHHOTO THAPOKCH A B KHCIIOTaX; 1)
B3auMozeiictBue okcuaa menud (II) ¢ cepHoil KMCTOTOW TpM HArpeBaHUU; €) Pas3iioKCHUE
NepMaHTaHaTa KaIus; )K) B3aUMO/ICHCTBHE pa30aBICHHBIX KUCIOT C METaJJIaMHU .



JlaGopaTopuble onbIThl. 3. CpaBHEHHE CKOPOCTH HCIAPEHHS BOJBI M CHUPTA IO
MCYE3HOBEHUIO MX Kamenb Ha ¢uiabTpoBanbHOW Oymare. 4. OxucieHWe MeAW B ILIaMEHU
CHUPTOBKM WJIM Topeiku. 5. [lomyrHeHHe M3BECTKOBOM BOJBI OT BBIIBIXaEMOIO YIVIEKHCIIOTO
raza. 6. [lomydeHue yriekuciioro raza B3auMOJICHCTBUEM COJIbI M KUCIIOTHI. 7. 3aMelieHue Meau
B pacTBope ximopuaa meau (1) sxenezom.

IIpakTuueckasi padora Ne 4«[Ipu3HaKy XMMUYECKUX PEAKIIUHA M UX KITaCCH(PUKAIIHSL. »
IIpakTHyeckas padora Ne S«lIpuroroBieHue pacTBopa caxapa C 3alaHHON MacCOBOM J10JIeH.»

Tema 6. Teopus 3JIe KTPOJUTHYECKOM TUCCOIUANMM U CBOICTBA KJIACCOB
HEOpPraHu4ecKHUX coeJrHe HUil

[lonsiTe 00 SIEKTPOTUTUUYECKON IUCCOMHUAIUU. DICKTPOIUTHI U HEDIEKTPOIUTHI.
MexaHu3M JucCONMAIMU AIEKTPOJIMTOB C PAa3IMYHBIM TUIIOM XUMHUYECKOW cBsizu. CTeneHb
3IEKTPOTUTHYECKOH Auccornanni. CUIbHbIE U c1a0ble SJIEKTPOTUTHI.

OCHOBHBIE MTOJIOKEHU ST TEOPUH IIEKTPOTUTHUYECKON nucconnanuu. MlonHsie ypaBHEeHUs
peakuuii. YCIOBHS MPOTEKAHUS peakiuu OOMeHa MEXIYy AJIEKTPOJIUTaMH JI0 KOHIIA B CBETE
VMOHHBIX NIPEJICTABICHU.

Knaccuduxkanms HOHOB U UX CBOMCTBA.

Kucnotsl, ux wraccudukanus. Jucconmanus KUCIOT U X CBOWCTBA B CBETE TECOPHU
3JIEKTPOIUTUYECKON aucconuanuu. MonekynsipHble U MOHHbIE YPABHEHHUS PEAKUHU KUCIOT.
BzanMopeiicTBue KUCIOT € METaulaMHU. ODJEKTPOXMMHYECKUU Ps HaNpsUKEHUM METaJlIoB.
BzaumogelicTBHE KUCIOT C OKCHIAAMU METAUIOB. B3aMMOAENCTBUE KUCIOT C OCHOBAHUSMU -
peakuusi HeWTpanu3auuu. Bi3aumopelcTBue KUCIOT ¢ colsiMH. Mcmonb3oBaHHE TaOMUIIBI
PacTBOPUMOCTH JUISIXAPAKTEPUCTUKNA XUMHUYECKUX CBOMCTB KHCIIOT.

OcHoBanus, ux Kraccupukanus. Juccomumanuss OCHOBaHMM M HMX CBOMCTBA B CBETE
TEOPUU INEKTPOJMTUUYECKOW JAuccouranuu. B3auMonaelcTBME OCHOBaHUM C KUCIOTaMmH,
KUCIOTHBIMH  OKCHMJAaMHU U  cojsiMu. Vcmonp3oBaHue TaOMUIBI  PacTBOPUMOCTH IS
XapaKTEepUCTUKU XUMHUYECKUX CBOWCTB OCHOBaHMH. Pa3nmokeHue HepacTBOPUMBIX OCHOBAHWH
npu HarpeBaHuH.
Comnu, ux Kiaccuukamus U IUCCOLHMAIUs Pa3IUYHbBIX TUIIOB coinell. CBolcTBa colieil B cBeTe
TEOPUH DJICKTPOJIMTUYECKOW Juccoluanuu. B3amMonencTBue coiedl ¢ MeTaulaMH, YCIOBHUS
IIPOTEKAHUS 3TUX peaKkuMi. B3auMOIeiCTBHE COJNEM C KUACIOTaMH, OCHOBAHMSMHU U COJISIMHU.
HcnonpzoBanue TabIUIIBI PACTBOPUMOCTH IS XapaKTEPUCTUKNA XUMUUYECKUX CBOMCTB COJIEH.

O06o0meHnne cBeIeHNH 00 OKCHIaX, MX KIacCU(PUKAIIMU U XUMHYECKUX CBOMCTBAX.

['eneTnyeckue psapl METAUIOB U HEMETAJUIOB. ['€HeTHYEeCKas CBS3b MEXAY KlaccaMu
HEOPraHUYECKUX BEILECTB

OKUCIIUTENBHO-BOCCTAHOBUTENIbHBIE  peakuuu. OKUCINUTENh U BOCCTAHOBUTEID,
OKUCIICHUE U BOCCTAHOBJICHHE.

Peakunu  uvoHHOrO OOMEHa U  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
CocraBiieHuEe YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM 3JIEKTPOHHOTO
OanaHca.

CaolicTBa MPOCTBHIX BEIIECTB - METAUIOB M HEMETAJJIOB, KUCIOT U COJIEH B CBETE
MpeACTaBICHUN 00 OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIX MPOI[ECCaX.

Jdemoncrpauuu. lcnblTaHWe BEHNECTB M HMX PAacTBOPOB Ha 3JIEKTPONPOBOIHOCTD.
3aBUCHUMOCTh JJICKTPOTIPOBOJHOCTA YKCYCHOM KHCIIOTBHI OT KOHIIEHTpamuu. BizaumoneicrtBue
IIUHKA C CepOoH, CONIIHOM KucioToi, xiopuaoM meau (I1). ['opernue maruusi.



JlabopaTtopHbie onbIThl. 8. Peakiuu, XapakrepHble JUIsl paCTBOPOB KHUCIIOT (COJIIHOMN
uian cepHoit). 9. Peakuuu, XapakrepHble JUIsi pacTBOPOB Ilenoueit (THAPOKCUIIOB HATPUS WM
kanus). 10. [lomydeHue u CBOWCTBA HEPACTBOPUMOTO OCHOBAHMS, HAITPUMEDP THAPOKCH Ja MEIH
(I). 11. Peakiuu, XapakrepHble Uisi paCTBOPOB cojielt (Hampumep, misd xnopuaa meau (II)). 12.
Peakiiuu, xapakTepHble JUIsl OCHOBHBIX OKCHJIOB (HampuMep, Ui OKcu/ia Kanbius). 13. Peakuuu,
XapaKTepHbI€ ISl KUCIOTHBIX OKCHIOB (Hampumep, Aj1s YITIEKHCIIOro rasa).

IpakTuyeckas padora Ne 6«CBOICTBA AIEKTPOITUTOBY
IIpakTHyeckas padora Ne 7 «JKcnepuMEHTAIbHOE pelieHue 3a1a4d no TO

9 KJacce

Tema 1.BBeenne. O01asi XapakTepUCTHKA XUMHY€CKHX 3JIEMEHTOB U XUMHYeCKUX
peakuuii. Ilepmoauyeckuii 3axkoH u Ilepuonnueckas cucrema
xumMu4deckux 3jemMeHToB /I, U. MeHaeeeBa

XapakTeprucTHKa 3JIEMEHTA IO €ro MoJIOkKEHUIO0 B [leproanyeckoil cucreMe XMMUYECKUX
sanemenToB /. 1. MenneneeBa. CBoiCTBa OKCHIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU
3JIEKTPOIUTUYECKON TUCCOLMALMY U OKUCIEHUS -BOCCTaHOBJEHUS. [[oHATHE O ITepexoaHbIX
aneMeHTax. AMQpoTepHOCTh. ['eHeTHUYeCKHit psaf] MepeXxofHOTOo dieMeHTa. [leproaudecknii 3aKoH
u Ilepuonnueckas cucrtema xumuueckux snemMeHToB . . MenaeneeBa. Xumuueckas
OpraHu3anus )KUBOU U HE)KUBOU IPUPObl. XUMUYECKUH COCTAB s/Ipa, MAHTHU U 3¢ MHOU KOPBI.
XUMHYECKHUE 3TIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIEMEHTHI.
O0o0ImeHe CBeIEHN 0 XUMHYECKUX peakiusx. Kimaccupukammst XMMIYeCKUX Peakiuii mo
pa3NUYHBIM IPU3HAKAM: «JHCIIO U COCTaB PEarHpyIOLUMX U 00pa3yloIMXCs BEIIECTBY,
«TeTuIoBOM (KT, «HAMpPaBICHUEY», «(M3MEHCHHE CTCIICHEH OKUCIICHUS 3JIEMEHTOB,
00pa3yolMX pearupyriolpe BelecTBay, «ha3a», «iCloiab30BaHue KaTanuszaropay. [lonstue o
CKOPOCTH XMMHYECKOUW peakuu. PaKTopshl, BIUSIOIME HA CKOPOCTh XUMHUYECKUX PEAKIIUM.
Karanuzarops! u katanu3. MHTHOUTOPBI. AHTHOKCHIAHTHI.
Tema 2. MeTajuibl

ITonoxenune meraiioB B [lepuonnueckoin cucreMe XuMuueckux 3aeMeHToB Jl. W
MenneneeBa. Metaimnueckasi KpUCTAUTAYECKasl pellieTka ¥ METAIMYECKass XUMUYECKasi CBS3b.
O6mme ¢usmueckue cBoiicTBa MeTaioB. CIIaBbl, KX CBOWCTBA M 3HAYCHHE. XUMUUECKIE
CBOMCTBA METAJUIOB KaK BOCCTAaHOBUTEIICH, a TAKKE B CBETE UX TOJIOKEHUS B
3JIEKTPOXUMHUYECKOM Psly HampsHKeHHH MetamioB. Kopposust MeTaioB 1 criocoOb! O0prObI ¢
Hell. Mertaisl B ipupojie. O0nme criocoObl HX MOJTy4eHUsL.
OO01asi XxapakTepUCTHKA HIEJOYHBIX MeTAIOB. MeTtausl B ipupoje. Odume crmocoObl ux
nonxydeHusi. Ctpoernue aroMoB. Llleounble MeTamibl — NpocThie BelecTBa. BaxkHelinme

COCAUHCHM A HICJIOYHBIX METAJIJIOB — OKCHU/bI, THAPOKCHUABI U COJIN (XJ'IOpI/IZ[BI, Kap60HaTLI,



Cynb(haThl, HUTPATHI), UX CBOWCTBA M TPUMEHEHNE B HAPOJHOM X03siicTBe. Kanuitnbie
ynoOpeHus..
OO0masi XapakTepUCTHKA 3J1eMeHTOB riiaBHO# moarpynns! 11 rpynmsl.

Ctpoenune atomoB. IllenouHo3eMenbHbIe METAIIIBI — MPOCTHIE BelllecTBa. BaxkHelme
COEIMHEHHS ILIEJI0YHO3EMETIbHBIX METAUIOB — OKCHbI, TUAPOKCUIBI U CONM (XJIIOPUIBI,
KapOOHATHI, HUTPATHI, cyabdaThl, (ocaTel), X CBOWCTBA K TPUMEHEHUE B HAPOIHOM
X035 CTBeE.

AJIIOMUHM.

Crtpoenue aToMa, pU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTOTO BEILECTBA.
CoeanHeHUs aTIOMUHUS — OKCUJ U TUAPOKCH]I, UX aMbOTEepHBII Xapakrep. Baxkneiinme comu
amomuHus. [[puyMeHeHne aTtOMUHUA U €70 COCIMH EHHUH.

Keaeso.

Ctpoenue aToMa, pU3NYECKHE M XUMUYECKHE CBOMCTBA MPOCTOTO BEILECTBA.
I'enernueckue psaabl Fe™ uFe™.

Baxueiinme conu xene3a. 3HaueHUE jKeJle3a U €ro COSAMHEHU N 171l TPUPOJIbI 1 HAPOAHOTO
XO351CTBA.

1. OcymecTBieHHUE IENOYKM XUMUYECKUX MpeBpanieHui. 2. [lomydenne u cBoiicTBa
COoeIMHEHUM MeTaioB. 3. PereHre sKkCiepMMEHTANbHBIX 33/]a4 Ha paclio3HaBaHUE U
MOJIy4eHUE COSMHEHN I METaJIOB.

Tema 3. HemeTasibl

OOmas xapakTeprucTUKa HEMETaIoB: MmojiokeHue B [lepuoauueckoil cucreme
xuMuuecknx 3neMeHToB J1. 1. MenneneeBa,0cO0EHHOCTH CTPOCHUS aTOMOB,
3JIeKTpoOoTpUIaTeIbHOCTh (D0) KakMepa «HeMeTauTmIHoCTHY, paa D0. Kpucrammnueckoe
CTPOEHUE HEMETAJIJIOB — IIPOCTHIX BelecTB. AyutoTponus. @U3nuecKkue cBOWCTBa HEMETAIIIOB.
OTHOCHUTENIBHOCTD NOHATUH «METAJUD) U «HEMETaJLD).

Bonopon.

[Tonoxxenue Bonopoza B [lepnoanueckoit cucteme XuMuueckux 3aeMeHToB /. U.
MenneneeBa. CTpoeHre aToMa U MOJIEKYJbI. DU3MYECKHE U XMMUYECKUE CBOMCTBA BOJIOPO/IA,
€ro MoJlydeHue U MPUMEHEHHUE.

Bona.

Ctpoenue mosekynbl. Bogopoanas xumudeckast cBs3b. @U3MUYECKUE CBOMCTBA BOJIBI.
Anomanuu cBoMcTB BoJbL. ['npoduiibabie u ruapogoOHbIe BelecTBa. XUMUUECKHE CBOMCTBA
BoJbI. KpyroBopoT Bobl B ipupoje. Bogoouncrtka. Aspainus Bobl. beIToBbIE (DUIIETPHL.
MuHepaiibHble Bobl. JUCTUIIMPOBaHHAs BO/IA, €€ MOJy4eHHUE U IPUMEHEHHE.

O0masi XxapakTepHCTHKA I'aJI0TeHOB.



Ctpoenne atoMoB. IIpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOT€HOB, UX
CBONCTBA.

Kparkue cBenenus o xiope, Opome, ¢rope u iiozae. [lpuMeHeHne raloreHOB 1 X COCTMHCHUH B
HapOJHOM X035 CTBE.
Cepa.

Ctpoenue aToMa, aJuIOTPOMHUsl, CBOMCTBA U IPUMEHEHHE poMOnUecKon cepbl. OKCUIBI
cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u mpuMeHeHue. CepHasi KUCI0Ta U €€ COJIH, UX
NPUMEHEHUE B HAPOAHOM X03siiicTBe. 1Ipon3BOACTBO CEpHON KUCIIOTHI.

A3or.

CtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBA, MOTydyeHue U npuMeHeHue. Colu aMMOHUS, MX CBOMCTBA M TpuMeHeHne. OKCu/Ibl
azora (II) u (IV).A30THast kucioTta, ee cBolcTBa U MpuMeHeHune. HUTpaTsl 1 HUTPUTHI, TpobiaeMa
UX COZEPKaHUS B CEIbCKOX03HCTBEHHONW MPOIYKIIUU. A30THBIE YIOOPEHHUS.

Docdop.

Ctpoenue aToMa, aJuIOTpON s, CBOIiCTBa 0enoro u kpacHoro gocdopa, X IPUMEHEHUE.
OcHoBHbIe coenuHeHust: okcua pochopa (V) u oprodochopras kucnora, Gocdarsl.
®dochopHbIe YIOOpPEHUS.

Yraepon.

Ctpoenune aToma, aJuIOTPOITHS, CBOMCTBA MoAUUKaIiii, TpuMeHeHue. OKCH b
yraepoaa (II) u (IV), ux coiictBa u mpumeHenne. KapOoHATHI: KAIBLHT, COJIA, MTOTAIL, UX
3HAQUEHME B IPUPOJIE U KU3HU YEIOBEKA.

Kpemnnii.

CtpoeHue aToma, KpUCTAUTMYECKU KPEMHUM, €ro CBOMCTBA U puMeHeHue. Okeug
kpemuus (IV), ero npupoansie pa3HOBUIHOCTU. CUITUKATHI. 3HAUEHUE COSAMHEHU I KPEMHUS B
JKUBOU 1 HeXUBOU npupoe. [loHsTne 0 CUIMKaTHON NPOMBILTIEHHOCTH.

1. Pemenune skcnepuMeHTaNIbHBIX 3a/1a4 110 TeMe «l loarpynmna ramoreHosy. 2. Pemenue
3KCIIEpUMEHTANIbHBIX 3a7a4 110 TeMe«l loarpynmna kucinopona». 3. PemeHue s3kciepuMeH TaabHbIX
3anay o teme «lloarpynma azoray». 4. PereHre skciepuMeHTaIbHbIX 33/1a4 110 TEME
«loarpynmna yrnepoaay». 5. [lonydyenue, cobnpanue u pacro3HaBaHue ra3oB.

Tema 4. O6001IeHUEe 3HAHUI 110 XMMMH 32 KyPC OCHOBHOM IIKOJIBI.

Ilepnonuueckuii 3akoH u [lepuoanyeckas cucreMa xXuMuueckux 3aeMeHToB Jl. W
MenieneeBa. @U3MYECKMI CMBICIT TOPSIIKOBOIO HOMEPA AJIEMEHTA, HOMEPOB IIEPUOJA U
rpyInbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB U UX COEIUHEHUN B IEPUOJIAX U

rpymmax B CBETE MPEJCTABICHUI O CTPOEHUH aTOMOB 3JIEMEHTOB.



3HaueHue MNEPpUOAUYCCKOIO 3aKOHA. BI/II[BI XUMHUYECKUX CBSI3E€H U TUIILI KPpUCTAJTINIMYCCKUX
pemeTok. B3anMocBsi3b cTpoeHUs M CBOWCTB BemecTB. Kitaccudukanusi XUMUUYECKAX PEaKIIHi
110 Pa3IUYHBIM MPU3HAKAM (YHCIIO U COCTAB PEarupyronpx 1 00pa3yroIMXcsl BELIECTB; HAJIHMYNE
TpaHMIIBI pa3ziena ¢as; TEIIoBoi A(PeKT; U3MEHEHUE CTEIICHEH OKMCIICHHUS aTOMOB;

W CITOJIb30BAHNE KAaTATN3aTOpa; HalpaBlieHHue MpoTekanus). CKOpOCTh XUMHYECKUX PEAKIIHH 1
dakTopsl, Biustonme Ha Hee. OOPaTUMOCTh XUMUYECKUX PEAKIIUN U CTOCcOObI C MEIICHUS
XUMHYECKOTO paBHOBecHs. [IpOCThIe U CIIOKHBIC BEIIECTBA. MeTaibl 1 HEMETaJLIbI.
['eneTnueckue psabl MeTalia, HEMETalla U epexoAHoro Meramia. OKCHABIU THIPOKCH b
(ocHOBaHUA, KUCIOTHI, aM(OTEepHBIE THUAPOKCHIBI), COH. VX coctaB, Kiaccuukanus u oomme
XUMHUYECKHE CBOMCTBA B CBETE TCOPUU IIIEKTPOTUTHUCCKOM JIMCCOLMALINH.

THE XuMH4eckoro snemenTa. CoBpemenHas Gopmynuposka [lepruoauyeckoro 3akoHa.
[TprurHA MEPUOTUIHOCTH B U3MEHEHUH CBOMCTB XUMHYECKHX 31eMeHTOB. OCOOEHHOCTH
3aIIOJIHCHU A BHGPFGTI/I‘-ICCKI/IX ypOBHefI B 3H€KTp0HHBIX 060JIO‘-IKaX aToOMOB HepeXOIIHLIX
3JIEMEHTOB. DJIEKTPOHHBIE CEMENCTBA AJIEMEHTOB: S- M P-3JIEMEHTHI.

Crpoenne BemecTBa
KoBaslenTHass xmmu4eckas CBsi3b. [IoHATHE O KOBaJIGHTHOH cBs3u. OOIas 3JICKTPOHHAS T1apa.

KpaTtHOCTb KOBaJIEHTHOM CBSI3U. DJIEKTPOOTPULIATEIBHOCTb.

3. TemaTuyeckoe NJIAHNPOBAHME

8 kiacc
Ne Tema KommuecTBo yacos
1 BBenenune B XuMHUIO 6
2 ATOMBI XUMHUYECKUX DIIEMEHTOB 9
3 IIpocTeie BemecTBa 6
4 CoennHeHUsI XUMHYECKUX 3JIEMEHTOB 14
5 V3meHeHus, mMpOUCXOISIMe C BEIECTBAMU 13
6 Teopus 3MEKTPONMTUYECKOW TUCCOLUAIMU U CBOMCTBA 19

KITACCOB HEOPTaHUYECKUX COCTMHCHUM

7 IloBTOpEHUE 1
Bcero 68

9 kaacc
Ne Tema KommuecTBo yacos
1 [lepronuecknii 3aKOH U IEPUOAMIECKAsT CUCTEMA 10

xuMuueckux nsieMmeHToB [[.M.MenaeneeBa
2 Meramisl 18
3 Hemeramnsl 28
4 O0o01eHne 3HaHUM TTO XMMHUH 32 KypC OCHOBHOM IIKOJIBI 12
Bcero 68

4.®opMbI OpraHu3amMu 00y4eHus

[lpy wu3ydeHnu y4eOHOTO TMpenMeTra MPUMEHSIOTCS KaK TPaguI[MOHHBIC, TaK U
TMCTaHLIMOHHBIE (opMbl OpraHu3auuu oOydeHHs. JlucraHuMOHHBIE (GOPMBI OOyUEeHUS




peanu3yloTcsi B OCHOBHOM C IPUMEHEHHEM HH(pOPMAIOHHO-TEICKOMMYHUKAIIMOHHBIX CEeTEi
P OTIOCPEOBAHHOM B3aUMOIeHcTBUH ¢ oOydatonmmucs. C UCIOoIb30BaHUEM JAUCTaHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOTWM MOIYT OpPraHHU30BBIBAThCS cleayonme (QopMbl 3aHATUN Kak:
OHJIAlH — YPOKHU, JIEKIMU, KOHCYJIbTALMH, MPAKTUUYECKUE 3aHATHS; Ja0OpaTOpHbIE pabOTHI,

KOHTPOJIBHBIC pa6OTBI; CaMOCTOATCIBHBIC pa6OTLI.






