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IMosicHuTEIbHAS 3aNIMCKA

Pabouas mporpamma mo xumuu mist 7, 8 - 9 kiaaccoB pazpaboTaHa B COOTBETCTBUU C
@OenepalibHBIM  TOCYAApCTBEHHBIM  00pa3oBaTeIbHBIM  CTaHIAPTOM OCHOBHOTO  OOILEro
oOpa3oBanusi, Ha OcHOBe @DYHJAMEHTAJIBHOIO SApa COAEp)KaHUS O0Iero oOpa3oBaHMS,
[IpumepHOI mporpaMMbl MO XHMHH JUIsi OCHOBHOM IIKOJBI (0a30BBI ypOBEHb), OCHOBHOM
o0pa3oBaTeNnbHON TporpaMMbl OCHOBHOTO o01iero obpazoBanus MBOY COIII c. Jlyrosckoe
TpeOOBaHUI K OCHAIEHHIO y4eOHOro mporecca no xumuu, denepaibHOro nepeyHs y4eOHbIX
MOCOOMA, TOMYIIEHHBIX K UCIOJIb30BAHUIO B Y4eOHOM IpoIiecce.

B ocHoBy paboueit nmporpamMmsl nosiokeHa rnmporpamma 1o xumun O. C. I'abpuensna (O.
C. I'abpuensn, I'. A. Illumapesa «IIporpamma kypca xumuu s 7 kinaccay, O.C. ['abpuensn, A.
B. Kymmosa «IIporpamma ocHOBHOTO 00111ero oOpa3zoBanusi. 8 — 9 Kiacchl»), aBTopa y4eOHO-
METOJIUYECKOT0 KOMILJIEKTA, C TOMOIIbI0 KOTOPOro OyaeT peann3oBaHa JaHHAs mporpamma

[Iporpamma pa3paborana B COOTBETCTBUU ¢ Oa3ucHBIM yueOHbIM TuiaHoM (BYTlom) mist
CTYIIEHU OCHOBHOTO 00111er0 00pa3oBaHusl.

[Iporpamma paccuutana Ha 175 yaca.
Xumus. Beognsiit kype. 7 knacc. [IponeneBrudeckuit kypc— 35 yacos (1 uac B Hezednio).
Xumus 8 kimace —70 yacoB (2 yaca B HEICIIO).
Xumus 9 kimace — 70 yacoB (yaca B HEJEIIO).

IlnanupyemMble pe3yjibTATHI OCBOEHHSI Y4€OHOI0 MpeAMeTa, Kypca

Juunocmmuuie:

® B [EHHOCTHO-OPMEHTAIlMOHHOH cdepe — YyBCTBO TOPAOCTH 3a POCCUHCKYIO
XUMHUYECKYIO HayKy,

e TyMaHW3M, OTHOUICHHE K TPYyIy, LEJICYCTPEMIICHHOCTh, (OPMUpPOBaHHE IIEHHOCTH
3710poBoro M Oe3omacHOro oOpas3a XHW3HU; YCBOGHHE NpPaBWJ HHAMBHUIYAJIBLHOTO U
KOJIJIEKTUBHOTO O€30MacCHOTO MOBEJEHHUS B UYPE3BBIYAMHBIX CHTYalUsX, YTPOXKAFOIIUX
’KA3HU U 37J0POBBIO JIIO/ICH;

e B TpynoBOil cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajbHeHIIei
00pa3oBaTeNbHON TPAEKTOPHH;
e B II03HABATEIbHOM (KOIHUTHBHOM, MHTEJUIEKTYalbHON) cepe — yMEHHE YIpPaBIATh

CBOEHM I03HABaTENbHOU JEATEIbHOCTHIO; (POPMHPOBAHHUE OCHOB SKOJIOIMUECKOH
KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTMYECKOIO MBIIUIEHUS,
pa3BUTHE ONBITA HKOJOTUYECKH OPUEHTHUPOBAHHOW pe(IeKCUBHO-OLEHOUYHON H
IIPAKTUYECKOHN AEATEIbHOCTH B )KM3HEHHBIX CUTYyaIUIX.
Memanpeomemnmnuie:

® yMEHHE CaMOCTOATENbHO ONpEAeNsATh IeM CBOEr0o  OOYy4eHHUs, CTaBUTh M
dopmynupoBath s ceOs HOBbIE 33j7a4M B yu€Oe U IMO3HABATEIbHOH IesTeIbHOCTH,
pa3BUBAaTh MOTHBBI U UHTEPECHI CBOEH MMO3HABATEIBHON JESITENIbHOCTH;

® yYMEHHME CaMOCTOSITEIBHO IUIAHUPOBAaTh IIYyTH JOCTM)KEHHs LEJeil, B TOM 4YHCIIE
albTepHATUBHBIE, OCO3HAHHO BBIOMpaTh HaubOosiee 3(PQPEKTUBHBIE CHOCOOBI PEIICHUS
y4eOHBIX U M03HABaTEIbHBIX 33j1ay;

® yMEHHE COOTHOCHTH CBOM JEWUCTBUSA C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JEATEeIbHOCTH B IIPOLECCE JOCTHKEHMSI pe3ylibTaTa, OIpeleisTh
CrocoObl ACUCTBUI B paMKax MpPeASIOKEHHBIX YCIOBUN M TpeOOBaHUI, KOPPEKTHPOBATH
CBOH JICUCTBHUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluen;

e yMEHHEC OLEHHMBATh MPABUIBHOCTH BBIOJHEHUs Y4YeOHOW 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pellIeHNs;

® BJIAJICHHE OCHOBAMH CaMOKOHTPOJISA, CAMOOLICHKH, IPUHATHUS PEUICHUN U OCYILECTBICHUS
OCO3HaHHOT'0 BBIOOPA B yueOHOW U MO3HABATEIbHOMN EATEIIBHOCTH;



YMEHHUE OIpeNeNaTh IMOHATUS, CO3JaBaThb OOOOIIEHHs, YCTaHABIMBATh AHAJIOTHUH,
KJaccu(uuupoBaTh, CaMOCTOSATEIBHO BBIOMpaTb OCHOBAaHHUA U KPUTEPUM UL
KJaccu(UKaluy, yCTaHABIMBATh NPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOHUTH JIOTUYECKOE
paccyXaeHue, yMO3aKItoueH!e (MHAYKTUBHOE, A€JYKTUBHOE U 110 aHAJIOIMM) U JeaTh
BBIBO/IBI;

YMEHHUE CO3/1aBaTh, IPUMEHATh U NIPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIEIIU U CXEMBbI
JUIs pelIeHns y4eOHbIX U IO3HABATENIbHBIX 3a/1a4;

YMEHHME OpPraHU30BBIBATH YYEOHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU;

paboTaTh MHIOMBHIYaJIbHO M B TIpYIIE: HAaXOAUTh OOIllee pelleHHWe U pa3pelarhb
KOH()IMKTBI HA OCHOBE COIJIACOBAaHUS MMO3ULUM U y4€Ta HHTEPECOB;

(dbopMynHupoBaTh, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHHUE;

YMEHHME OCO3HAHHO HCIIOJIB30BATh PEYEBBIE CPEACTBA B COOTBETCTBMM C 3aJadei
KOMMYHHUKAIIUH JIJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIIEH U MOTPEOHOCTEN;

IUTAHUPOBAHMS U PETYJIALIUN CBOEH NEATEIBHOCTH;

BJIQJICHUE YCTHOM Y IMCBMEHHON PEYbI0, MOHOJIOTUYECKON KOHTEKCTHOU Pedblo;
dopMupOBaHHE M  pa3BUTUE  KOMIIETEHTHOCTH B  O0JIACTM  HCIOJIb30BAaHUS
MH(}OPMaLOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH;

dbopMHpOBaHHE U Pa3BUTHE SKOJIOTMYECKOIO MBILIUICHUS, YMEHHME INPHUMEHSATh €ro B
[IO3HABATEJILHOM, KOMMYHMKATHBHOM, COLMAJIbHOW NpaKkTUKEe M MpodecCHOHATbHON
OpHUEHTALINH.

Ilpeomemmnoie

q)OpMHpOBaHI/Ie MEPBOHAYAJIBHBIX CUCTCMATHU3WUPOBAHHBIX HpCI[CTaBJ'ICHI/If/'I O BCIICCTBAXx,
HX ONPCBpaAlICHUAX U ITPAKTUYCCKOM IPUMCHCHH U, OBJIAACHUC MMOHSATHHHBIM arraparom u
CHUMBOJIMUYECKUM SI3IKOM XUMHH;

OCO3HAaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHUYECKOM HAyKH Kak o0O0JjacTu
COBPEMECHHOTI'O €CTCCTBO3HAHHA, XHUMHYCCKUX npeBpameHI/Iﬁ HCOpPraHN4YCCKUX M
OpPraHMYECKHUX BEIIECTB KaK OCHOBbI MHOTHMX SIBI€HMH >KMBOH M HEXHMBOH MPHUPOJIBI;
yrITyOJICHHE TIPECTABICHUN O MAaTePHATEHOM €IMHCTBE MUPA;

OBJIQ/ICHUE OCHOBAMHM XHMHUYECKOW TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH U
00BEKTUBHO OIICHUBATh JKU3HCHHBIC CHUTyallud, CBA3AHHBIC C XI/IMHeﬁ, HaBbIKaMH
Oe3o0macHOro oOpalieHuss C BEIIeCTBaMH, HCIOJIb3YeMbIMH B TOBCEIHEBHOM >KM3HH;
YMEHUEM aHAJIU3UPOBaTh U MJIAHUPOBATH SKOJIOTUYECKU O€30MacHOe MOBEICHHE B IIEIAX
COXpPaHEHHs 3I0POBbsI U OKPYKAFOIIEH CPEJIbI;

dopMHpOBaHHE YMEHMH YyCTaHAaBIMBaTh CBA3M MEXKJIY peajbHO HaOIr0/1aeMbIMU
XUMHUYCCKUMU ABJICHUAMU W IpoHeCcCaMH, IMPOUCXOAAIIMMU B MUKPOMHUPE, 00BICHSTD
IPUYMHBI MHOTOOOpasusl BEIIECTB, 3aBUCUMOCTbh MX CBOWMCTB OT COCTaBa M CTPOEHUS, a
TAaK¥XE 3aBUCUMOCTb ITPUMCHCHU A BCIICCTB OT UX CBOﬁCTB;

npuoOpeTeHre OIbITa MCIOJB30BaHUS PA3IUYHBIX METOJOB M3Y4YECHHs BEIIECTB:
HaOJIOZIEHUsT 3a HX TMpEeBpAIlEHUS MM MpPHU MPOBEIEHUM HECIOXHBIX XUMHUYECKUX
9KCIIEPUMEHTOB C HCIOJIb30BaHUEM JJAOOPATOPHOTr0 00OPYI0BAaHUS U PUOOPOB;

[Inanupyemsbie pe3ysbTaThl U3yUYEHUs] YUeOHOTO TIpeaMETa

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJICHUIT)

BbINyCKHHUK HAY4YUTCS:



OMKCHIBATH CBOMCTBA TBEPIBIX, IKHUIKHX, Ta3000pa3HBIX BEIIECTB, BBIICTSAS HX
CYILLIECTBEHHBIE [IPU3HAKY;

XapaKkTepU30BaTh BEUIECTBA 110 COCTABY, CTPOCHHID M CBOMCTBAM, YCTaHABJIUBATH
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U MEXKAY JTaHHBIMHU XapAKTEPUCTUKAMU BEILECTBA;
pacKpbIBaTh CMBICII  OCHOBHBIX XUMHUYECKHX TIOHATHM  «aToM», «MOJIEKYJIay,
«XMMHYECKHUI 3JEMEHT», «IIPOCTOE BEUIECTBO», «CI0XHOE BELIECTBO», «BAJICHTHOCTHY,
HCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

n300paxkaTh COCTAaB MPOCTEHIIMX BEIIECTB C IOMOIIBI0 XMMHYECKUX (opmyn u
CYIIHOCTh XMMUYECKUX PEAKIUI C TOMOIIBIO XUMUUYECKUX YPaBHEHUH;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIPHYIO M MOJSIPHYKO MacChbl BELIECTB, a TaKkKe
MACCOBYIO JOJIF0 XUMHUYECKOTO AJIEMEHTA B COCIMHEHUSX I OUEHKU UX MPAKTUYECKOMN
3HAYUMOCTU;

CpaBHMBATH M0 COCTABY OKCH/IbI, OCHOBAHHS, KUCIIOTHI, COJIU;

KJIACCU(HUIIUPOBATH OKCHUJIBI I OCHOBAHHUS 10 CBOWCTBAM, KUCJIOTBI U COJIU TIO0 COCTaBY;
OINKCHIBAaTh COCTaB, CBOMCTBA M 3Hau€HUE (B MPUPOJE U MPAKTUYECKON NeATeIbHOCTH
YeNoBeKa) MPOCTHIX BEIIECTB — KUCIOPO/a U BOJOPOIa;

JlaBaTh CPABHUTEIIBHYIO XapaKTEPUCTHUKY XHMHUYECKUX OJEMEHTOB M Ba)KHEUILIHX
COEMHEHHI €CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAIJIOB U TaJIOTCHOB;

TMI0JIb30BaThCs 1a00PaTOPHBIM 00OPYJOBAHUEM U XUMHUECKOM MOCYI0H;

MIPOBOJMUTH HECIOXHbIE XMMHUYECKUE OIBITHl M HAONIOIEHUS 32 U3MEHEHUSIMU CBOWCTB
BEIIECTB B MPOIECCE UX MPEBPALLEHUI; COONMIOAATH MpaBuia TEXHUKU O€30MacHOCTH MpHU
MIPOBEACHUH HAOJIOICHUI U OTIBITOB;

pa3nuyarh AKCHEPUMEHTAIBHO KHUCJIOTHI M IIENOYM, MOJIb3YSICh WHIAUMKATOPAMMU;
OCO3HaBaTh HEOOXOJUMOCTh COONIOJIEHUS Mep O€30MacHOCTH Mpu OOpalleHuu C
KHUCJIOTaMU U IIETOYaMHU.

BblnyCKHMK nojayuum 603MO0NCHOCHIb HAYUUMbCA:

IpaMOTHO 0OpalaThCs C BEIIECTBAMU B IIOBCETHEBHOM JKHU3HH;
OCO3HaBaTb HEOOXOJUMOCTh COOJIOIEHUS TpPaBHJI  3KOJOTMYECKH  0e30MacHOoro
MIOBEJICHUS B OKPYXKaIOLIeW IPUPOAHOMN CPELE;
IIOHUMAaTh CMBICII HU HGO6XOI[I/IMOCTB CO6J'IIOI[€HI/I${ HpGHHHC&HHﬁ, npeajaracMbix B
HHCTPYKIUAX IO UCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMHHU U Z[p,
UCMOJb30BaTh  NPUOOPETEHHbIE KJIIOYEBbIE KOMIIETEHTHOCTH TIPU  BBIIOJIHEHUU
UCCIIEIOBATEIbCKUX MPOEKTOB IO H3YYEHHUIO CBOMCTB, CHOCOOOB TMOJyYEHHUS H
pacro3HaBaHUsI BEILIECTB;
pa3BUBaTh KOMMYHHMKAaTUBHYIO KOMIIETEHTHOCTb, HCIOJIb3ysd CpEICTBA YCTHOM U
NUCbMEHHOW KOMMYHHMKAIlUM TpU paboTe ¢ TEKCTaMu y4eOHUKa M JIOMOJHUTEIbHON
JUTEPATYPOH, CIPABOYHBIMHU TaOIHIIAMHU, TPOSBISITH TOTOBHOCTh K YBAXEHUIO HHOU
TOYKHU 3PEHHUS TIPU 00CYKJICHUH PE3Y/IbTaTOB BHIMOJIHEHHON PabOTHI;
00BLEKTHUBHO OILICHUBATh I/IH(bOpMaI_[I/II-O 0 BCIICCTBAX W XHUMHYCCKUX IIpoHECCax,
KPUTHYECKH OTHOCUTBHCA K TICEBJIOHAYYHOW MH(POpPMAIIUH, HETOOPOCOBECTHOM peKiame,
KaCaroLENCs UCTIOIb30BaHUS Pa3INYHBIX BEILECTB.
IMepuoanueckuii 3aK0H U MePUOIUYECKAS CUCTEMAa XMMHYECKHX 3JIeMEHTOB
. . MengeneeBa. CTpoeHue BemecTsa

Bbmycmmx Hayuumcsa:

KJIACCU(UIIUPOBATh XHMHUYECKHE OJIIEMEHThl Ha METaJUTbl, HEMETAJUIbI, JJIEMEHTHI,
OKCUJIBl W THAPOKCHABI KOTOPBIX aM(pOTEpHBI, U HHEPTHBIE SJIEMEHTHI (Ta3bl) s
OCO3HAHUS BAXKHOCTHU YIOPSAJOYEHHOCTH HAyYHbIX 3HAHUU;

pacKpbIBaTh CMBICI ITepuoauyeckoro 3akoHa /[. . Menneneesa;

ONMKCHIBaTh M  XapaKTepu3oBaTh TaOMUUHYI0 (OpMY TNEPUOAUYECKON CHCTEMBI
XUMHYECKHUX AJIEMEHTOB;



XapaKkTepu30BaTh COCTaB AaTOMHBIX SIEp M paclpeseleHue 4Yucia 3JIEKTPOHOB 10
JJIEKTPOHHBIM CJIOSIM aTOMOB XMMUYECKUX 3JIEMEHTOB MaJIbIX [1EPUOI0B EPUOIUIECKOI
CHCTEMBI, a TAKXKe KaJIUs ¥ KaJIbIIHS;

pasinyaTh BUIBl XMMUYECKOH CBSI3U: MOHHYIO, KOBAJICHTHYIO HOJSPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJJINYECKYIO;

n300pakaTh 3JIEKTPOHHO-WOHHBIE (DOPMYIBI BeEHIECTB, OOPa30BAaHHBIX XHUMHUYECKHMHU
CBSI3SIMU Pa3HOTO BH/IA;

BBISIBJISATh 3aBUCUMOCTb CBOMCTB BEILLECTB OT CTPOCHHUS UX KPUCTAUIMYECKHX PELIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAIIIMUECKUX;

XapaKTepU30BaTh XMMHUYECKHUE B3JIEMEHTHl M HMX COCIWHEHHsS HA OCHOBE IOJIOKEHHS
HJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

OIKCBIBATh OCHOBHBIE 3Tanbl OTKpbITUSA []. . MenaeneeBbIM epHoOANYECKOrO 3aKOHA U
HEPUOJINYECKON CUCTEMbl XUMUYECKUX 3JEMEHTOB, )KU3Hb U MHOI000Pa3Hyl Hay4dHYIO
JIESITEIIBHOCTD YUYEHOTO;

XapakTepu3oBaTh HAYYHOE M MHPOBO33PEHYECKOE 3HAUYEHUE NEPUOJUUYECKOro 3aKOHA U
IIEPUOIUYECKON CHUCTEMBI XMMUYECKUX 351eMeHTOB 1. 1. Menneneena;

0CO3HaBaTb Hay4HbIE€ OTKPBITUS KaK pe3yibTaT JUIMTENbHBIX HAOJIOJCHUH, OIBITOB,
HAY4HOI MOJIEMUKH, IPEOAOJIEHUS TPYIHOCTEH U COMHEHUH.

BblnyCKHuK nojiyuum 603MONCHOCHb HAYUUMDbCA?
® OCO3HaBaTb 3HAUYCHHUC TCOPCTHUYCCKUX 3HAHUM JJIA HpaKTquCKOﬁ ACATCIIBHOCTHU

YCJIOBCKA,

® OIHMCBIBATb U3YUCHHBIC 00BEKTEI KaK CUCTCMBI, IPUMCHSA JIOTUKY CUCTEMHOI'O aHAJIN34a,

IPUMEHITh 3HAaHUS O 3aKOHOMEPHOCTSX NEPUOJAMYECKON CHUCTEMBl XHUMHUYECKHX
AJIEMEHTOB ISl OOBSICHEHUS M TIPEBUICHUS CBOMCTB KOHKPETHBIX BEIECTB;
pa3BuBaTh HMH(GOPMAIMOHHYI0 KOMIIETEHTHOCTh IOCPEACTBOM YTIIYOJeHMsI 3HaHUM 00
HCTOPUU CTAHOBJICHMSI XUMHUYECKOW HAyKH, €€ OCHOBHBIX IMOHSTHH, NEPUOAMYECKOTO
3aKOHAa Kak OJHOr0 W3 BAaXKHEHIIMX 3aKOHOB MPUPOAbI, & TaKKE€ O COBPEMEHHBIX
JOCTHKEHUSIX HAYKU M TEXHUKH.

MHoroo0pa3ne XuMHYeCKUX peaKkuuii

BbinycKHHUK Hay4YuTCs:

OOBSCHATH CYTh XUMHUYECKHX IIPOLIECCOB M UX MPUHUUIHUAIBHOE OTIMYHUE OT
bu3nuecKux;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUUECKUX PEAKLINN;

YCTaHABIIMBATh NPUHAUIEKHOCTh XMUMHUYECKOM peakuu K ONpeNel€HHOMY THIY IO
OJIHOMY U3 KJIacCU(UKAIIMOHHBIX MPU3HAKOB: 1) MO YHCITy U COCTaBY MCXOJHBIX BEIIECTB
U TIPOJTYKTOB peaKkiuy (Peakluu COeANHEHHs, Pa3JIOKEHHs, 3aMeIIeHusl 1 0OMeHa); 2) 1o
BBIICJICHUIO  WJIM  TOIJIOIIEHHWIO  TEIUIOTHl  (peakluuu  HK30TEPMUYECKHE U
OHIOTEPMUYECKHUE); 3) MO U3MEHEHMIO CTENEHEH OKHUCICHHS XUMHUYECKHX JJIEMEHTOB
(peakuuy OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE); 4) MO0 0OPaTUMOCTH Ipoliecca (peakuuu
o0paTuMble 1 HEOOPAaTUMBIE);

Ha3bIBaTh ()aKTOPBHI, BIUAIONINE HA CKOPOCTh XMMHUYECKUX PEaKIIN;

Ha3bIBaTh (PaKTOPBHI, BIUSIOLINE HA CMEIIEHHE XUMHUECKOTO PaBHOBECHS;

COCTaBJIATh YPABHEHUS BJIEKTPOJUTHYECKON IHCCOLMAIMM KHUCJIOT, HIEIOYEH, COJei;
MOJIHBIE M COKpalll€HHbIE MOHHBIE YpaBHEHMsI peakuuid oOMeHa; YypaBHEHHUS
OKHCJIUTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIIU;

MIPOrHO3UPOBATh MPOAYKTHl XMMHUECKHUX Peakiuil mo Gopmyiaam/Ha3BaHUAM HCXOJHBIX
BEIIIECTB; ONPENENATh MCXOOHBbIC BellecTBa 10 (OpMyJIaM/Ha3BaHUSAM IPOJYKTOB
peaxkiuu;

COCTaBJISATh YPAaBHEHUS PEAKIMH, COOTBETCTBYIOILUX MOCIEA0BATENLHOCTH («IIETIOYKE))
IIPEBpaLICHU HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;



® BLBIABJIATH B MPOLECCEC SKCIICPHUMCHTA MPU3HAKHU, CBUACTCILCTBYIOINIUC O IMPOTCKAHUHA
XMMHUYECKON peaKkiui;

® [IPUTOTOBJIATH PACTBOPHI C OIPEAEIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA;

® ONpEeAeNsaTh XapakTep CPeAbl BOIHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO U3MEHEHHUIO
OKpPAaCKH UHJUKATOPOB;

® [IPOBOAMTH KAaYECTBEHHbIC pPEAKIMH, NOATBEPXKIAIOIINE HAJM4YME B BOJHBIX pacTBOpax
BEIIIECTB OT/AEIbHBIX KATHOHOB U AHHOHOB.

BoinyckHuK noayuum 603M0M4CHOCHIb HAYUUMbBCA:

® COCTaBJIATh MOJICKYJIIPDHBIE M IIOJHBIE MOHHBIE YPAaBHEHMs IO COKpAIIEHHBIM HOHHBIM
YPaBHEHUSM;

® [IPUBOJUTH NPUMEPHI PEAKIMM, TOATBEPKAAIOIIMX CYIIECTBOBAHUE B3aUMOCBS3U MEXKIY
OCHOBHBIMH KJIaCCaAMU HECOPTAaHNYCCKUX BCIICCTB,

® [IPOTHO3MPOBATH pE3yJbTaTbl BO3JEHCTBUSA pa3iIM4YHBIX (PAKTOPOB Ha HM3MEHEHUE
CKOpPOCTH XUMHYECKOH PCaKknuu.

MHoroo0pa3sue BeuiecTs

BbInyCKHUK Hay4uTCH:

* OIPENENATh NPUHAIEHKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 H3Y4YEHHBIX
KJIACCOB/TPYII: METAJIJIbl 1 HEMETAJUIbI, OKCH/Ibl, OCHOBAHHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH ()OPMYJTBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPEIENISATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYNBI HEOPTaHUYECKUX COCIMHEHUH 110 BAJICHTHOCTSIM M CTEIEHSIM
OKHCJICHHSI 3JIEMEHTOB, a TAK)Ke 3apsilaM MOHOB, YKa3aHHBIM B Ta0JIMIle PACTBOPUMOCTH KUCIIOT,
OCHOBAHHI H COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHMsI (PM3MUECKUX U XMMUYECKHX CBOMCTB MPOCTHIX
BEIIECTB (METAJIOB M HEMETANIOB) M MX BBICIIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEepHbIE NIl TPYII OKCUAOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3pIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTE€pHble M KaXIOro M3 KIAccoB
HEOPraHWYECKHUX BEIIECTB: KUCIOT OCHOBAaHUM COJIEH;

* IPUBOJUTH  IPUMEpPBl  peakuui,  MOATBEPKAAIOIIMX  XMMHUYECKHE  CBOMCTBa
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAaHUI U COJIEH;

* OIIPENENATh BELIECTBO-OKUCIUTENb U  BEIIECTBO-BOCCTAHOBUTENb B OKUCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUsX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTENbHBINA OanaHC (U1 M3YYEHHBIX peakiuii) 1o
MPEJIOKEHHBIM CXEMaM pPeaKIuii;

* IPOBOJIUTH J1a0OPATOPHBIE OIBITHI, MOATBEPKIAIOLINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

* IPOBOJIUTH J1a0OPATOPHBIE OMBITHI MO MOIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB:
BOJIOPOJIa, KHCIOPO/a, YIIEKUCIIOro ra3a, aMMUaKa; COCTAaBIIATh YPAaBHEHUS COOTBETCTBYIOIINUX
pEeaKuui.

Buvinycknuk nosiyuum 603mM0iCHOCHb HAYUUMBCA:

* IPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATh  CIOCOOHOCTh  BELIECTBA  NPOSBIATh  OKUCIUTEIbHBIE  WIIU
BOCCTAHOBUTENIbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCIEHMS 3JIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

* BBIIBIIAITh CYILIECTBOBAHUE T'€HETUYECKOW B3aMMOCBSI3M MEX]y BEIIECTBAMU B pSNY:
IIPOCTOE BEMIECTBO — OKCHUJ — TUAPOKCUI — COJIb;

* XapaKTepU30BaTh 0COOBIC CBOMCTBAa KOHIIEHTPUPOBAHHBIX CEPHOI U a30THOM KUCIIOT;

* IPUBOAUTH IIPUMEPHI YPAaBHEHUH PeaKLni, JIEKAIIUX B OCHOBE IPOMBIIIJIEHHBIX CIIOCOO0B
MIOJIyYEHUS] aMMHaKa, CEpHOU KHCIIOTHI, UyTyHA U CTaJlU;



* ONMUCHIBATh (DU3MUYECKUE M XUMHUYECKHE IPOIECCHI, SBISIIONIMECS YacThI0 KPYroBOpOTa
BEIIECTB B IPUPOJIE;

* OPraHU30BbIBATH, TPOBOJIUTh YUCHUUYECKUE MTPOCKTHI MO UCCIICI0BAHUIO CBOMCTB BEILIECTB,
MMEIOLINX BaKHOE MTPAKTUYECKOE 3HAYCHHE.

Conep:kanue y4e0HOro nmpeamMera, Kypca

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX MPeACTABJIECHUIT)

[Ipenmer xuMuu. MeToabl MO3HAHKS B XUMHH: HAONIOIEHUE, IKCIIEPUMEHT, U3MEPEHHUE.
Hcrounnku xuMudeckoi uHGopMauu: XuMudeckas aureparypa, IHTepHer.

UYucteie BemectBa U cMmecd. Ounctka BemiecTB. I[IpocThle M CIIOKHBIE BELIECTBA.
Meramnsl 1 HeMeTajuipl. XHMHYECKHMH OJIEMEHT, aTOM, MOJIEKYJId. 3HAaKH XUMHYECKHX
AIIEMEHTOB. XuMHueckass ¢opmyina. BaleHTHOCTh XMMHYecKHX »dyieMeHTOB. CocraBieHue
GopMyn OHMHApPHBIX COEJUHEHUH [0 BAJCHTHOCTH AaTOMOB XMMHUYECKHUX 3JEMEHTOB U
OTpeNeIeHue BAaJICHTHOCTM AaTOMOB XHWMHYECKHX JJIEMEHTOB 1O QopMmysnaM OWHApHBIX
coequHenuil. OTHOcUTENbHAs aTOMHast Macca. OTHOCUTENIbHAS MOJIEKYIIsIpHas Macca. MaccoBast
JI0JIs1 XUMHUYECKOTO 3JIEMEHTA B CIIOKHOM BemlecTBe. KonndectBo BemecrBa. Moabs. MoirsipHas
Macca ¥ MOJIIpHBIN 00beM.

dusnyeckue SBICHUS U XUMHUYECKHe peakuuu. [Ipu3sHaku M yCilOBUS NPOTEKaAHUS
XUMHYECKHX peakuuil. 3aKOH COXPAaHEHHs MacChl BEIIECTB IIPU XMMHMUYECKHUX DPEaAKIMIX.
Xumnuaeckue ypaBHeHUs. KoaUIMEHTH B ypaBHEHHUSIX XUMUYECKUX PEAKIIHiA, KaK OTHOILICHHS
KOJINYECTB BEILECTB, BCTYHAIOIIMX U OOpa3ylOIIMXCS B pe3ysibTaTe XUMUYECKOH peakiMH.
IIpocreiimne pacyeTsl 10 YPaBHEHHUSIM XUMUYECKUX PEAKIIHiA.

OcCHOBHBIE KJIaCChl HEOPraHUYECKHX coennHeHui. HoMeHKiaTypa HEOpraHMYECKUX
BeulectB. Kucnmopoa. Bosnyx. I'openne. Oxcuapl. Oxcuapl MeTalioB M HeMeTawioB. Bona.
Ounctka Bozbl. A3panus Boabl. B3anMozelicTBue BOJbl ¢ OKCHJAMU METAJIJIOB M HEMETAJUIOB.
Kucnotsl, knaccudukanms ¥ cBOWCTBA: B3aUMOJCIICTBHE C METallaMU, OKCHAAMHU METaJlIOB.
OcHoBaHMs, KiIacCUpUKAIMs M CBOWCTBA: B3aUMOJICHCTBHE C OKCHJaMH HEMETaJJIOB,
kuciaoraMu. Am¢otepHocTb. KucnotHo-ocHoBHble wuHIuKartopbl. Comu. Cpeanue couu.
B3aumopeiicTBue conell ¢ MeTalulaMM, KHCIOTaMH, Iuenodamu. CBs3b MEXKIY OCHOBHBIMH
KJIacCaMHM HEOPTraHMYECKUX COEeTMHEHUI.

IlepBoHauabHBIE MPEJCTABIEHUS O €CTECTBEHHBIX ceMeWcTBaxX (Ipymnmnax) XMMHYECKHX
3JIEMEHTOB: I1I€JI0YHbIE METAIIJIbI, TaJIOTEHBI.

Ilepuonnyecknii 3aK0H U MePUOIMYECKAS CUCTEMa XMMHYECKHUX 3JIeMEHTOB
. A. MenpaeneeBa. CTpoeHue BelecTna.

Ilepuognueckuii 3akoH. MCTOpUS OTKpBITHS MNEPUOAMYECKOrO 3aKOHA. 3HAYCHHE
NEePUOANYECKOr0 3aKOHA JJIsl Pa3BUTHUS HAYKU.

[lepuonuueckass cucreMa Kak eCTECTBEHHOHAy4yHas KiacCUPUKaIMA XUMHYECKHX
aneMeHToB. TaOnuuHas ¢opma MpencTaBieHUs KIAacCCU(PUKALUU XUMHYECKHX 3JEMEHTOB.
Crpykrypa tabmuusl «Ilepuoanueckas cuctema xumuueckux snemeHToB JI. M. MenneneeBay.
Ou3nyecKuil CMBICI MOPSIAKOBOrO (ATOMHOI'0) HOMEpa, HOMepa Meproja 1 HoMepa rpyIibl (st
3JIEMEHTOB A-TpyIIi).

CrtpoeHue aroma: siipo W 3JeKTpoHHas oOosiouka. CocTaB aTOMHBIX siiep: NMPOTOHBI U
HeNTpoHsbl. M30TOMNbI. 3apsa aTOMHOIO s1pa, MaCCOBOE YHMCIIO M OTHOCUTEIIbHASL aTOMHAsI Macca.
OnekTpoHHas 000JI04Ka aToMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX MTEPHOJIOB.

XuMHUECKasi CBSI3b. JJIEKTPOOTPULATENBHOCTh aTOMOB. KoBajleHTHas HenosisipHas |
noJisipHasi cBsi3b. MloHHas cBsA3b. BaleHTHOCTD, CTENEHb OKUCIICHHUSI, 3aps]l HOHA.

MHoroo0pa3ue XuMHUYeCKUX pPeaKkuuil
Knaccuukanus XUMHYECKUX peakIfil: peakuy COeTUHEHNS, PA3I0KEHHsI, 3aMEIICHNUS,
oOMeHa, 9K30TEPMHUYECKHE, SHAOTEPMUYECKUE, OKHCJIUTETbHO-BOCCTAHOBUTEIIBHEIE,
HeoOpaTHMbIe, 00paTUMBbIE.



CxopocTh XUMHYECKUX peakiuil. DakTopbl, BIMSIIONME HA CKOPOCTh XUMHYECKUX
peaKIui.

PactBopbl. DnekTpoluTHYECKas UCCOLHUALUA. DJIEKTPOIUTBI U  HEIIEKTPOJIUTHI.
Karunons! u annonsl. [luccormanus cojeil, KHCIOT U OCHOBaHHWM B BOJIHBIX pacTBopax. Peakiuun
MOHHOTO 0OMEHA B paCTBOPAX JEKTPOJIUTOB.

MHoroo0pa3ue BemecTs.

OOmiasi xapakTEepUCTHKAa HEMETAJUIOB HA OCHOBE HMX IIOJOXCHUS B TEPUOTUYCCKOM
CUCTEME. 3aKOHOMepHOCTI/I NU3MCHCHUS (1)I/I3I/I‘-IGCKI/IX U XUMHYECKHX CBOMCTB HEMETAJLIOB —
NPOCTHIX BEIIECTB, UX BOJOPOJHBIX COCIAWHEHHH, BBICIIMX OKCHIOB M KHCIOPOICOACPIKAIIMX
KHCJIOT Ha TIPUMEPE 3JICMEHTOB BTOPOTO U TPETHETO MEPUOJIOB.

OOm1ast XxapaKTepUCTHKA METAIJIOB HA OCHOBE UX IOJIOKEHHS B IEPHOAMYECKON CHCTEME.
3aKOHOMepHOCTI/I N3MCHCHUA (1)I/I3I/I‘ICCKI/IX U XUMHYECKHUX CBOWCTB METALJIOB — IMPOCTBIX
BEIIIECTB, UX OKCUIOB ¥ THIPOKCUIIOB HA MPHUMEPE AIEMEHTOB BTOPOTO U TPETHETO MEPUOJIOB.

BKCHepI/IMeHTaJIBHaﬂ XUMHUA
Ha usydenue smoco pa3defza He gbloessemcs KOHKpemHoe 6pems, nOCKOJNbKY XUMUYECKU
oKcnepumennt AejiAiemcs 0053ameNbHOl_COCMABHOU YACMbIO KANCO020 U3 Da3a€ﬂ06 npozpammaul.
Paszoenenue Jza60pam0pH020 IKCnepumenma HA npakmudecKkue 3aHAmusl u ﬂa6opamoprle
onvlmovl, U YymMovYHeHUue ux codepafcaﬂuﬂ I’lpOSOO}lWlC}Z asmopamu pa60tmx npozpavim no xumuu
07151 OCHOBHOU UIKOIbL. BapuaHm KOHKpemusayuu Xumu4eckoco sKcnepumenma upacnpec)eﬂeﬁuﬂ
eco no y'{€6HblM memam npueedéﬂ 6 NPUMEPHOM memMamudeCKkom nianupoeanuu.

TemaTnueckoe INIAHUPOBAHHUE C OIIPCACJICHUEM OCHOBHbBIX BU/10B
HEATCJIBbHOCTHU

7 kaace
(1 gyac B Hexesr0. Becero 35 yacoB)

Ne | Ha3Banue Conep:xanue Koauu
pa3jaesioB u €CTBO
TeM 4acoB
1 | Xumusa B XuMHS KaK 4acTh €CTECTBO3HAHUS. B3aMOOTHOIIICHHUS YeJIoBeKa 10
LIEHTPE 1 OKpy»Karomiero mupa. HabmroieHne u SKCIepuMeHT Kak




€CTCCTBO3HaH
us

METO/Ibl U3yUYEHHS €CTECTBO3HAHUS U XUMUU. MoenupoBaHue.
XuMHUECKUE 3HAKH U (OPMYITbl. XUMUYECKUI SJIEMEHT.
[Ipocteie u cnoxHble BeniecTBa. MHAEKCH U KOAPUIIUEHTHI.
[TonsaTus «atom», «MoJieKynay, «uoH». CTpoeHuE BELIeCTBA.
KauecTtBennsle peakiiuu B XuMuu. Pacro3HaBaHue BEIIeCTB ¢
MTOMOIIIBIO0 KAYECTBEHHBIX PEAKIIHIA.

Jlabopamopuvie onvimui:

1. Ceoiictsa Bemiects. 2. Ctpoenue mnamenn. 3. Habmonenue
OpOYHOBCKOTO JBIKeHUs. 4. MI3yueHue arperaTHoro COCTOSIHUS
BEIIIECTB

Ipaxmuueckue pabomoi:

1. 3HaKOMCTBO ¢ JTa0OPaTOPHBIM 00OPYIOBAHHUEM.

2. YCcTpoiCTBO M paboTa CIIUPTOBKH.

2 | Maremaruka B | OTHOCHTEIBLHBIC aTOMHAsI U MOJICKYJIIpHasi Macchl. MaccoBast 15
XUMHH JIOJIsl DJIEMEHTA B CIIO’KHOM BellecTBe. YucThie BeliecTBa u
cmecu. O0beMHast 10715 ra3a B cMecu. Pacuer 00beMHOI 1osin
rasa B CMECH I10 ero 00beMy 1 Ha060poT. MaccoBas 10
BemiecTBa B pacrBope. Konnenrpanus. PactBopurens u
pacTBOopeHHOE BellecTBO. PacueT Macchl pacCTBOPEHHOTO
BEIIECTBA 110 MAacCe PACTBOPA U MAacCOBOM JI0JI€ PACTBOPEHHOTO
BelecTBa. MaccoBasi 101 IPUMECEH.
Ilpakmuueckas paboma Ne 3. [IpurotoBieHue pacTBopa C
3aJIaHHOM MacCOBOM JI0JIeil paCTBOPEHHOTO BEIIECTBA.
3 | SBneHus, Paznenenue cmeceil. XumMuyeckue peakiuu. Y CJIoBUs 6
MIPOUCXOJISIINE | MTPOTEKAHUS U MPEKPaIIeHUs XUMHUECKUX peakuuid. [Ipu3naku
C BEIIECTBAMHU | XHMHUYECKUX PEaKIIHH.
Jlabopamopnuie onvimul: Pa3nenenue cMecei.
Ilpakmuueckas paboma Ne 4.
OurcTKka MOBapeHHOU COIH.
4 | Pacckaspi o | CoobmieHus yyamuxcs. «Boaaromuecs pycckue yueHsble - 2
XUMHH XUMHKIY. «Moe TI00uMoe XUMUYECKOe BEIIECTBO» (OTKPHITHE,
noiryyeHne 1 3HaueHne). KOHKypc y4eHH4eCKHX MPOEKTOB.
KoHkypc mocBsiIIeH n3y4eHHI0 XUMUYECKUX PEaKIuil.
PB 2
Bcero 35
8 - 9 kaccwl
(o 2 yaca B He/eJI10, BCEro 3a jBa rojaa ooy4uenusi 140 yacon)

Ne Ha3Banue pa3iesnoB u Tem Kouauu
€CTBO
4acoB

Pasznen 1. OcHOBHBIE NOHATHSA XUMHUH
(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX NpeacTaBieHuii) (58 1)

1 | [Ipenmer xumun 8

2 | IlepBoHayabHbIE XUMUYECKHUE TTOHSATHS 12

3 | Oxcumsl 8

4 | Kucnotsl u conu 10




5

Bona. OcHoBanus

12

6

EcTecTBeHHbBIE cCEMENCTBA XUMUYECKUX JJIEMEHTOB

8

Pasznea 2. [lepuoguyeckuii 3aK0H U NePUOANYECKAsl CHCTeMAa XUMUYeCKUX jemeHnToB 1. U.

MenpaeneeBa. CtpoeHue BeuecTBa (24 1)

7 | Ileppoauyeckuii 3aKOH U IEPHOUYECKAS CUCTEMa XUMHYECKUX deMeHToB 1. 1. 15

MenneneeBa. CTpoeHne atoMa
8 | Xumuueckas CBSI3b 9
9 | Knaccudukanmsi XMuMUYIECKUX PEaKIuit 8
1 | XuMunyeckue peakiuy B BOAHBIX pacTBOpax 12
0

Pasnen 4. Muorooopasue Beuectn (28 4)

1 | Hemeramisl 18
1
1 | Meramsl 10
2

Pe3epBHOe Bpemsi 10




