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AHHOTAIIYA K PABOYEHA ITPOT'PAMME

Pabouas mporpamma mo xumuu s 8 - 9 KilaccoB peanusyercs Ha 6a30BOM YpOBHE B Kjaccax ¢
0011e00pa3oBaTeIbHON HAIMPABICHHOCTHIO, UCXOs U3 OCOOCHHOCTEW TMCHUXHYECKOTO PAa3BUTHUS U
WHVBUIYAIbHBIX BO3MOKHOCTEH yJaIuXcsl.

CooTBeTCTBYET TPEOOBAHUSM:

1. ®epepanbHOro rocyIapcTBEHHOr0 00pa3oBaTeIbHOTO CTaHJapTa OCHOBHOTO O0ILEro
oOpa3oBanus / MunucrepcTBa oopazoBanus u Hayku P®. — M.: [Ipocsemenue, 2011
(Crangaptsl BTOporo nokosienusi) [Ipukas Munmucrepcrsa oopazoBanust u Hayku PD ot
17.12.2010 Ne 1897.

2. OcHOBHOI1 00pa30BaTeILHON MPOrpaMMe OCHOBHOTO obmiero oopazoBanus MbOY KIII
Ne 7 um. B.B. KamkanamoBoi#i.

3. Paboueii mporpammel Bocriutanuss MbOY KII Ne 7 um. B.B. KamkanamoBoit na 2022 —
2023 rr.

PaGouas nporpammMa paccuntana Ha 134 yaca B roj (2 yaca B HEJIEINIO B KaXJIOM KJlacce).
CocraBJ/ieHa HA OCHOBe:
1. TIporpammsel. Xumus. 7-9 kimaccel: pabodas nporpamma K inaun Y MK O.C. INabpuensna:
yaeOHo — meroanueckoe nocodue/ O.C. 'abpuensH. — M.: [Ipoda, 2017. — 123 c.
2. Yueonoro miana mist S5 - 11 kmaccos MBOY KIII Ne 7 um. B.B. Kamxkagamosoit na 2022 -
2023 yueOHblii ro.
IIpenogaBanue BegeTcs MO y4eOHUKAM:

1. Tabpuensn O.C. Xumus. 8 kiacc: yueOHUK Ui 00111e00pa3oBaTeIbHbIX
yupexenuit/O.C. I'abpuenss. - M.: [Ipoda, 2017. - 284 c.

2. Xumwus. 9 knacc. Yuebnuk - ['abpuensu O.C., OctpoymoB U.I"., CnagkoB C.A.- M.:
IIpocsemenue, 2018. — 223 c.

Heab nporpammel:

s¢popmupoBanMe y O0OyJalmUXCSd CHCTEMbl XMMHUYECKMX 3HaHUM Kak KOMIIOHEHTa
€CTECTBEHHOHAYYHBIX 3HAaHUN;

®* Pa3BUTUE TUIYHOCTHU 06yqa}0mnxcsl, X UHTCIJICKTYaJIbHBIX

Y HPABCTBEHHBIX KauecTB, (OPMHUPOBAHUE TYMAHUCTHUECKOTO OTHOLICHUS K OKPYXKAIOIEMy MUDPY
U 3KOJIOTMYECKH 11e1eCO00pa3HOro MOBEICHHS B HEM;

¢ IOHUMaHue 06y'-IaIOHH/IMI/IC$[ XUMHUU KaK HpOHSBOHHTeHBHOﬁ CHIJIbI O6I]_[eCTBa M KaK BO3MOXKHOU
obnactu Oyayiien npodecCuoHATBHOM IeATeTbHOCTH;

* pa3BHUTHE MBIIUICHUS 00yUYalOMIMUXCs MOCPEICTBOM TaKUX MO3HABATENbHBIX YUeOHBIX NEHCTBUH,

Kak yMeHHue (opMyaupoBaTh MpoOJeMy U THIOTe3y, CTaBUTh LENUW M 337ayd, CTPOUTH IUIaHBI



JOCTHKEHHS LENEeH M PELICHUs MOCTABICHHBIX 3aJa4, ONpPENEsATh NOHATHs, OrpaHUYMBaTh HX,
OIMCHIBATh, XapaKTEPU30BaTh U CPABHUBATH;

* IOHMMAaHHe B3aUMOCBSI3U TEOPUH U MPAKTUKH, YMEHUE POBOJUTH XUMUYECKUI SKCIIEPUMEHT U
Ha €r0 OCHOBE JIEJIaTh BBIBOJIBI

U YMO3aKJIIOUEHUS.

IIpenmymiecTBa y4eOHUKOB 110 CPABHEHHIO ¢ AHAJOTHYHbIMM:

Matepuan Kypca onupaeTcs Ha 3HaHUS, IO0JyUYEHHBIE IIKOJIbHUKAMU [IPU U3YUYEHUU IPYTHX
€CTECTBCHHO-HAY4YHBIX IIPEIMETOB B 5—7 Kjaccax, a TakKe€ B HAYAJIbHOW ILKOJIE HA 3aHATHUSIX I10
okpyxatomieMy mupy. CoaepxaHue yd4eOHHUKOB BBICTPOECHO IO KOHIEHTPUUYECKOMY MPUHLUIY U
OCHOBaHO Ha 0a30BOM IOHATUH <«XMMHUYECKHH 3JIEMEHT»: IOCIEI0BATEIbHO PACKPBIBAIOTCS
IpeJICTaBICHUs 00 aTOMax, MPOCTBIX U CI0KHBIX BELECTBaX. Marepual 1oaeTcsi TakuM 00pasom,
YTO YYEHUKH HE 3ay4MBAIOT TOTOBBIC 3HAHHUS, & C IOMOIIBIO YUUTENS BBIBOJAT UX, OCHOBBIBASICH HA

TCOPECTUICCKUX CBCACHUAX (6] COCTaBC n CTPOCHUU aTOMOB n BCIICCTB.



Hacrosimast pabodasi mporpaMMa COCTaBJIeHa HAa OCHOBAaHUM CIICAYIONIUX HOPMATHBHBIX
JIOKYMEHTOB:

1. ®epepanbHbli TOCYAApCTBEHHBIM O0pa30BAaTENbHBIM CTaHIAPT OCHOBHOIO OOIIETO
obpazoBanusi / MuHuCTEpCTBO OOpa3zoBanus W Hayku P®. — M.: IIpocBemenue, 2011
(Cranmaptsl Broporo nokosienus) [Ipukas MunucrepcrBa oOpazoBanus u Hayku PD ot
17.12.2010 Ne 1897.

2. Xumus. 7-9 kmaccel: pabovas nporpamma K Juand YMK O.C. Nabpuensina: yuye6HO —
meroandeckoe nmocodue/ O.C. I'abpuensa. — M.: Ipoda, 2017. — 123 c.

3. OcHoBHas oOpa3oBaTelibHas TPOrpaMMa OCHOBHOTO o01iero obpazosanuss MbOY KIII
Ne 7 mm. B.B. KamkanamoBoii.

4., VYuebusii miaad misg 5 - 11 kmaccos MBOY KIII Ne 7 um. B.B. Kamkagamosoii na 2021 -
2022 y4eOHslii roa.

5. Pabouas nporpamma Bocnimtanuss MBOY KIII Ne 7 um. B.B. KamkanamoBoit na 2021 —
2022 rr.

PaGouass mporpamMmMa OpHEHTUpPOBaHAa Ha HCIOJIB30BaHHE Y4E€OHO-METOIUYECKOTO
KOMIUIEKTA:

1. Tabpuensa O.C. Xumua. 8 kjacc: yueOHMK 1 00meoOpa3oBaTeNbHBIX
yupexnenuit/O.C. I'abpuensn. - M.:[Ipoda, 2017. - 284 c.

2. Xumwus. 9 xinacce. Yuebnuk - ['abpuensa O.C., Octpoymon U.T'., Ciragkos C.A.- M.
IIpocsemienue, 2018. — 223 c.

Ha wusyuenme mnpeamera «Xumusi» B 8§ Kiacce OTBOAMTCA 2 dYaca B HeNenmoo, oodmiee
KOJIMYECTBO YacOB 3a y4eOHBIH roj 68.
KonTponbubix padot: 4

Ha wusyuenme mnpenmera «Xumusi» B 9 Kiacce OTBOAMUTCA 2 yaca B HejAeno, olliee
KOJIMYECTBO YACOB 32 YUEOHBIN 1011 66.
KonTponbubix padot: 4



I[Inanupyembie pe3yibTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

JInuHoCTHBIE, MeTaNPeIMeTHbIE U MPeAMeTHbIE Pe3YJIbTAThI

OCBOCHHUSI CO/IEPKAHUA Kypca

[TporpaMma 1mo3BoSIET TOOMBATHCS CIEAYIONUX PE3YIhTATOB OCBOCHHS 00pPa30BaTEIBHOM
IPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHHUS:
Jluunocmmuule:
1) B LIEHHOCTHO-OPHEHTANIMOHHOI c(epe - YYBCTBO TOPIOCTH 32 POCCHUCKYIO XHMUYECKYIO
HayKy, T'YMaHU3M, OTHOIIICHHE K TPYAY, LEICyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOIIEHKA,
2) B TPYIoBOii cepe - FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JasibHEHINEH 00pa3oBaTe/IbHON
TPaeKTOPHH;
3) B nmo3HaBaTe/IbHOI (KOTHUTHBHOW, HHTEUIEKTYaJIbHOM) cepe — MOTHBAIIMS YUCHHS,

YMEHHE YIPABIATh CBOEH 1103HABATEIbHON AESTEIbHOCTBIO.

Memanpeomemnmnuie:

1) muaneHve YHMBSPCATHHBIMA — CCTECTBCHHO-HAYYHBIMA  CIOCO0AMHM  JISITR/IBHOCTI:  HAQUFOTICHIE, FBMEPCHIE,
SKCTIEPUMEHT,  Y4eOHOE — MOUIGIOBAHWE, IMPMMEHEHHE OCHOBHBIX METOJOB IO3HAHHUS (CUCTEMHO-
WH()OPMAIIMOHHBIM aHAIN3, MOJEIMPOBAHKME) UIS HM3YYCHHS DPA3JIUYHBIX CTOPOH OKPYXKArOIIeH
JeUCTBUTEIILHOCTH;

2) WCIOJIb30BaHHE YHHBEPCAIbHBIX CIIOCOOOB  JIEATEINBHOCTH IO PEIICHHUIO MpoOjeM |
OCHOBHBIX MHTEIUIEKTYaIIbHBIX OIEpaIiii: HCIOIb30BAHUE OCHOBHBIX MHTEIUICKTYAIBHBIX OTIEPAIlHiA:
(dbopMynHMpoBaHUE TUIIOTE3, AaHAJIU3 U CUHTE3, CpaBHEHHE, 00001IeHNe, CUCTEMaTU3allNs, BbISIBICHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB;

3) yMmeHue reHepupoBaTh HICH U ONPEACIISITH CPEACTBA, HEOOXOIUMBIE ISl HX PEaTH3aIUH;

4) yMeHHe ONpPEeeIsITh LEeNU U 33/1a4i JeITeIbHOCTH, BHIOUPATh CPEICTBA PeaIM3alliH LIEU U
NPUMEHSTH UX Ha TMPAKTHKE,

5) HCIOJIb30BAHUC PA3JIMYHBIX UCTOYHHUKOB JIJIA TOJTYUCHUSA XHUMHYSCKOMN I/IH(bOpMaI_II/II/I.

Ilpeomemmnuwie:

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO O0S3aTENbHOIO  COAEPIKAHUS,
YCTQHOBJICHHOTO  JITaHHOM  (enepanbHOl  paboueil  mporpamMMoil, BBIJENSIOT: OCBOCHHBIE
00y4aromyMUCs HayuyHble 3HAaHUS, YMEHUS U CIIOCOObI IeHCTBUM, crienupuIecKue s mpeIMeTHON
ob0nactu «XuUMHUS», BUIBI NEATEIHHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro UHTEpIIpPEeTallH,
peoOpa3oBaHUI0 ¥ MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYyalHsIX.

® PacCKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX IMOHSITHM: aTroM, MOJIEKyla, XUMHYECKHUM

AIIEMEHT, IPOCTOE BEILIECTBO, CJIIOKHOE BEIIECTBO, CMECh (OAHOPOHAS U HEOJHOPOIHAS ),



BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJsIpHas Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJISIDHAsE Macca, MaccoBass JOJISI XUMHUYECKOTO JJIEMEHTAa B COEAWHEHMHH,
MOJISIPHBINA 00BEM, OKCHJ, KHCII0Ta, OCHOBAaHUE, COJIb, HJIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb
OKHUCJICHHS, XUMUYecKas peakius, Kiaccu(UKalMs peakiHil: peakuuu COeIuHEHUs,
peaKkuu pa3iokKeHHs], peakluy 3aMeIleHus], peakiui 00MeHa, HK30- U SHJ0TEPMHUYECKHE
peaKIuu, TEIUIOBOM YPPEKT peakiuu, AApo aToMa, IEKTPOHHBIA CIIOW aroma, aTOMHast
opOuTans, pajnyc aroMa, XMMUYECKas CBSA3b, IMOJSPHAs W HEMOJspHas KOBAJICHTHAs
CBSI3b, WOHHAs CBS3b, WOH, KAaTHOH, AaHHWOH, pPAacTBOpP, MaccoBas JOJs BeIeCTBa
(mpolleHTHas: KOHIEHTpAIUs1) B pacTBOPE;

¢ WJIUTIOCTPUPOBATH B3AMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHATHH U IMPUMCHATH 3THU NOHATUS
IIpU OIMMCAaHUHK BEMIECTB U UX HpeBpaHleHHI;'I;

® [ICII0JIB30BATh XUMUYECKYI0O CUMBOJIUKY JUISI COCTaBIICHUST (OPMYJ BEUISCTB U YPABHCHHIA
XUMHYECKUX PEAKIIUM;

e ONpe/EATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSAX, CTENEHb
OKHUCJICHHUSA DJJICEMCHTOB B 6I/IHapHI)IX COCAUHCHUAX, MNPUHAMIC)KHOCTL BCHICCTB K
onpeAeNéHHOMY Kiaccy COeAMHEHMH 1o ¢opMyliaM, BHJA XHMHUYECKOH CBSI3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPraHMUECKUX COCUHEHUSX;

epackpeiBaTh cMbIch llepmogmueckoro 3akona [[. M. MenaeneeBa: AE€MOHCTPUPOBATH
IIOHUMAaHUEC HepHOIII/I‘ICCKOﬁ 3aBUCHMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT UX
nonoxkeHuss B Ilepuoguueckoil cucTeMe, 3aKOHOB COXPAHEHHUS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHAa ABOTaJIpo;

® OIIMCBIBATh U XapaKTepu3oBaTh TabauuHyto ¢popMmy [leproauueckoil CUCTEMbl XUMHUYECKUX
HJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHasg noxarpynmna (A-rpynma)» u  «1o0ouHas
noarpynna (b-rpynma)», Manble U OojiblIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHS,
KOTOphle UMeroTcs B Tabnuue «llepuonnyeckas cucrtema XuMuueckux anemeHTos J[. .
MeHnneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij spa, OOIIee YUCIIO 3JIEKTPOHOB U pacHpeiesieHHe UX I0
AIIEKTPOHHBIM CIIOSM);

.KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHYCCKUEC OJIEMCHTBI, HCOPraHMYCCKHUEC BCIICCTBA, XHWUMHNYCCKHUC
peaknuun (HO YUCIYy MU COCTAaBy YYACTBYHOIIHMX B PCAKIMUHU BCHICCTB, IO TCIIJIOBOMY

dbdexry);

® XapaKTepU30BaTh (OMUCHIBATH) O0IIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKIass ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOLIMX
XAMHYECKUX PEAKIUM;

® [IPOrHO3UPOBATH CBOICTBa BC€IIECTB B 3aBHCHMOCTH OT HX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

® BLIYHCIISATE OTHOCUTENIbHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO d3JIeMeHTa Mo (opMyse COeIWHEHUs, MacCOBYIO [OJII0 BEIIeCTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



® [IPUMEHSTh OCHOBHBIE ONEPALMUA MBICIUTENBHON JEATEIIBHOCTH — AaHAJIU3 M CHHTE3,
cpaBHEHHE, O0O0OIIEHHE, CUCTEMATU3AIMI0, KIAaCCHU(UKAIUIO, BBIIBICHUE NPUYUHHO-
-CIICICTBEHHBIX CBSI3€ — JJISI M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKLHUM,
€CTECTBCHHO-HAYYHBIC METOJbI MMO3HAHUSI — HAOJIOJICHHUE, U3MEPCHHE, MOJICITMPOBAHUE,
AKCTIICPUMEHT (PeabHBIM U MBICIICHHBIN);

ecjenoBaTh  IpaBWIaM  TOJb30BAaHUS ~ XUMHUYECKOH MOCyIod H  J1abopaTOPHBIM
o0opyI0BaHHEM, a TaKXe MpaBujaM OOpalleHUsi C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU 110 BBITOJHEHHUIO J1a00paTOPHBIX XUMHUYECKHX ONBITOB MO MOJYYEHHUIO U
coOupaHuio ra3o00pa3HBIX BeIIeCTB (BOXOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOpPOB C ONPEACIEHHON MACCOBOM J0JIEM pacCTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U
MPOBOJIUTh XMUMHUYECKHUE HSKCIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, (peHondTalienH, METUIIOPAHXK U Jpyrue).

® DacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX IOHSITHHM: XMUMHWYECKHH DJIIEMEHT, aroM,
MOJIEKYJIa, MOH, KaTHOH, aHMOH, IPOCTOE BEILECTBO, CIOXXHOE BELIECTBO, BAJIEHTHOCTB,
3JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl peaKLus, XUMUYECKas CBS3b,
TeroBoi 3¢ddexkr peakuuu, MOJb, MOJSAPHBIM 00BEM, PpacTBOp, 3IIEKTPOJIMTHI,
HERJIEKTPOJIUTHL,  JJEKTPOJIMUTUYECKAss JUCCOLMALUS, PEaKUd HOHHOTO OOMEHa,
KaTaJln3aTop, XHMHUYECKOE pAaBHOBECHE, OOpaTHMble U HEOOpaTUMbIE PEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIINTENb, BOCCTAHOBUTENb, OKUCIICHHUE
U BOCCTaHOBJIEHHE, aJUIOTPOMNHUs, aM(pOTEpHOCTh, XUMHUECKass CBs3b (KOBaJCHTHas,
MOHHAs, METa/NIM4ecKas), KpUCTaJuIM4yecKas peléTka, KOppo3us METaJuIOB, CILIaBHl,
CKOPOCTh XUMHUYECKOW peaklny, peAesIbHO JonmyctuMas koHnenTpanus 1IJIK BemecTsa;

¢ JINIIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U IIPUMCHATDb 3THU IIOHATHUA
IIpU ONIMCAHUU BCHICCTB U UX npeBpameHI/Iﬁ;

® [ICII0JIB30BAaTh XUMUYECKYI0O CUMBOJIMKY JUISl COCTaBJIEHUsI (JOPMYJI BELIECTB M ypaBHEHUN
XUMUYECKUX PEAKLUN;

® OTIPECNIATh BAJICHTHOCTh M CTETCHb OKUCICHHUS XUMHUYECKHUX DJIEMEHTOB B COCIMHEHMSIX
Pa3IUYHOIO COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OMPECIEHHOMY KJIACCy COEAMHEHMM
no ¢opmymnaMm, BUJ XUMHUYECKOW CBs3M (KOBaJeHTHAas, HWOHHAs, MeTaJUIMYecKas) B
HEOPraHMYECKUX COCTUHEHHSX, 3aps]] MOHA 10 XUMHUECKOH (hopMylie, XapakTep Cpeasl B
BOJHBIX pAacTBOpax HEOPraHUYECKUX COCIMHEHHUH, THUI KPUCTAUTMYECKON pPEmETKH
KOHKPETHOT'O BEIIECTBA;

e packpbsiBaTh cMbica Ilepuoanueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTpUPOBATH €TI0
MOHMMAaHUE: OINHUChIBaTh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileprognueckoit
CUCTEMbI XMMHUYECKHX 3JIEMEHTOB: pa3InyaTh MOHITHS «TJIaBHAs MoArpymnna (A-rpymnmna)»
u «mobouHas mnoarpynna (b-rpymma)», manele W OOJbIIME NEPHOIbI, COOTHOCHUTH
0003HaueHMsI, KOTOpble HMEIOTCS B IEPUOAMYECKOW Tabiuie, C YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHS aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB W 3apsl sjpa,
olmiee 4MCI0 3JIEKTPOHOB M pPACIpeNeseHHe UX MO 3JIEKTPOHHBIM CJ0SIM), OOBSCHATH
o01111e 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB 3J€MEHTOB M X COCIUHEHUH B Ipeesnax
MaJIbIX NIEPUOJO0B U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;



e Kjlaccu(pUIMPOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (MO YUCIy M COCTaBy Y4YacCTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHUS XUMUYECKHIX 3JIEMEHTOB);

® XapaKTepU30BaTh (OMHUCHIBATh) OOIINE U CreU(PUYECKIEe XUMHUUECKUE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BELIECTB, IOATBEPXKAAas ONUCAHUE NPUMEPAMHM MOJEKYJSPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

® COCTaBIISITb YPaBHEHHUS DSJIEKTPOJMTHUYECKON AMCCOLMALMM KHUCIOT, IIEIOYed U COJIeH,
MOJIHBIE U COKpAlllEHHBIE YpaBHEHHS peakiuil MOHHOrO OOMEHa, ypaBHEHUS peaklui,
MOATBEPKIAIOIINUX CYIIECTBOBAHNE T'€HETUUYECKOU CBSI3M MEXK/Y BEIICCTBAMU PA3TMUHBIX
KJIACCOB;

® PACKPBIBATH CYIIHOCTb OKHCIIUTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ IMOCPCACTBOM
COCTAaBJICHHSA 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ;

® [IPOrHO3UPOBATH CBOIMCTBa BCHICCTB B 3aBUCUMOCTH OT HX CTPOCHHA, BO3MOXKXHOCTHU
MMPOTCKAHNA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

® BLIYUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO 1 MOJIAPHYIO MAaCChbl BCIICCTB, MAaCCOBYIO J1OJITO
XUMHUYCCKOI'o JJICMCHTaA II0 (I)opMyJIe COCAUHCHU, MACCOBYHO [JOJIIO BCHIECTBA B
pacTBOpPEC, MIPOBOAUTDH paC‘léTLI 110 YpaBHCHHIO XHUMHYECKOH PCaKIuu;

ecoOMIOaTh  MpaBWJA  IOJIb30BAaHHMS ~ XMMHYECKOH  mocymoil W J1abopaTOpHBIM
o0opy/moBaHMEM, a Tak)Ke NpaBWia OOpalIeHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMH 110 BBIOJIHEHHIO JTa0OPaTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYCHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

® [IPOBOJUTH PEAKINH, TMOATBEPXKAAIOIINE KaueCTBEHHBIM COCTaB pa3jIMYHbIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM NYTEM XJOpUA-, OpoMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CUJIMKAT-, Cyab(aT-, THAPOKCUI-UOHBI, KATHOHBl aMMOHHUSI U MOHBI U3YYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB;

® [IPUMEHITh OCHOBHBIE OIEpPAlMM MBICIUTENIBHON JEATEIbHOCTH — aHalIW3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHIE, CHCTEMATU3AIINIO, BBISIBICHUE TPUYNHHO-CIEICTBEHHBIX CBS3EH
— Il U3yYEHUS CBOMCTB BEIIECTB W XHWMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIC
METO/IbI TTIO3HAHMS — HAOJI0IeHNEe, U3MEPEHHUE, MOJIETTUPOBAHHE, SKCIIEPUMEHT (peabHbIN
Y MBICJICHHBIN).



TpeboBaHus K YPOBHIO MOATOTOBKH Y4alIAXCH

K okoHuYaHuI0 8 - 9 Ki1acca
B pe3ynbrate ocBoeHUs Kypca XuMuu 8§ - 9 kitacca 00ydaroniiecst T0JDKHBI OBJIAJIETh
CJICAYIOIUMHA 3HAHUAMU, YMCHHUAMU, HABBIKAMU.

OcHOBHbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeACTABJIECHUIT)

* ONUCHIBATh CBOICTBa TBEPABIX, IKUAKUX, Ta3000pa3HbIX BEUIECTB, BBLACHSAS UX
CYIIIECTBEHHBIC TTPU3HAKY;

* XapaKTepU30BaTh BEUIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIUBATH MPUIHHHO-
CJIEICTBEHHBIE CBS3H MEXKY JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

* PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHITHH «aTOM», «MOJIEKYNa», «XUMHUYECKHM
AJIEMEHT», «IIPOCTOE BEIICCTBOY», «CIIOKHOE BEIIECTBOY», «BAJICHTHOCTH», HCIOJIB3YS 3HAKOBYIO
CUCTEMY XUMUU,

* U300paXkaTh COCTaB MPOCTEUIINX BEUIECTB C MOMOIIBID XUMHUYECKHX (OPMYN U CYIIHOCTb
XUMHUYECKHUX PEAKIH ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHHIA;

¢ BBIYUCJIATHE OTHOCUTCIIBHYIO MOJICKY/AAPHYIO W MOJIIPHYHO MACCbl BCHICCTB, a4 TaKKe
MAacCOBYIO JIOJIO XHMHYECKOTO DJJEMEHTa B COCIUHEHUSAX JUISI OICHKM WX MPAKTHYSCKON
3HAYUMOCTH;

* CpPaBHUBATh IO COCTABY OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

® KJ'IaCCI/I(i)I/IIII/IpOBaTI) OKCHUJAbBI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIK 11O COCTAaBY,

* ONIUCBHIBATh COCTaB, CBOMCTBA M 3HadeHHE (B MPUPOJAE U NPAKTHUECKON NeATEIbHOCTH
YeNI0BEeKa) MPOCTHIX BEUIECTB — KUCIOPOa U BOAOPO/IA;

* 1aBaTh CPAaBHHUTENBHYIO XapaKTEPUCTUKY XHUMHUECKUX DJIIEMEHTOB M BaKHEUIINX
COGI[I/IHCHI/II\/’I €CTECTBECHHEIX CEMENUCTB IICJIOYHBIX METAJIOB U I'aJIOT'CHOB,

* [T0JTB30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM H XUMHYECKOH TOCYI0H;

* IPOBOJUTH HECIOKHbIE XWMUYECKHE OMNBITHl M HAOMIOJCHHS 3a W3MEHEHUSMHU CBOICTB
BEIIECTB B TMPOLIECCE WX TMpEeBpallleHui; COONM0NaTh MpaBHiIa TEXHUKH O€30MacHOCTH TMpHU
IIPOBEJICHUH HAOIIOI€HUHN U OIIBITOB;

® pa3invaTtb 3KCIIECPUMEHTAJIBHO KUCIJIOTBI U I]_[éJ'IO‘—II/I, MMOJIB3YACh MHAWKATOPaMH; OCO3HABATH
HEO00XO0UMOCTh COOIOICHHsI Mep 0€30MacCHOCTH TIPHU OOPAIICHNUN C KUCIOTaMH U [IEI0YaMHU.

BBITyCKHHUK TTOTYYUT BO3MOKHOCTh HAYUUTHCS:

* TPaMOTHO 00paIaThCs C BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HH,

* 0OCO3HaBaTh HEOOXOJAMMOCTh COOJIFOACHUS TIPaBUII IKOJIOTHYECKH O€30MacHOTO MOBEJACHUS B
OKpY>Karollle NPUPOIHON CpENE;

* IOHUMAaTh CMBICT M HEOOXOAMMOCTh COOMIOJCHHUS NPEAINUCAHHMA, TMpeaaraéMbiXx B

HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOI XUMUH U Aap.;



* ICTIOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBBIE  KOMIIETEHTHOCTH  TMPU  BBITIOJHCHHUH
HCCJIEI0OBATENbCKUX MPOEKTOB IO H3YYEHHUIO CBOWMCTB, CIOCOOOB TMOJYUYECHHS] M PACIO3HABaHUS
BECILIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTD, UCIIOJB3YsI CPEACTBA YCTHOM U MUCbMEHHOMN
KOMMYHHUKAIIUU TpH paboTe C TEKCTaMH ydyeOHHWKAa W JIONMOJHUTEIBHON JIMTEPaTypoOH,
CHpaBO‘-IHBIMI/I Ta6JII/II_IaMI/I, HpOHBJISITB TOTOBHOCTh K yBa)KeHI/IIO HHOfI TOYKHN 3peHI/I$I HpI/I
00CYX/ICHUU PE3yJIbTAaTOB BBIIIOJIHEHHOW PaOOTHI;

* 00BEKTUBHO OIIEHWBATh MH(POPMAIIUIO O BEIIECTBAX U XMMHYECKHUX MPOIECCaX, KPUTUUECKH
OTHOCHUTBCSI K TICEBJOHAy4YHOH WH(OpPMAIMU, HEIOOPOCOBECTHOM peKiamMe, Kacaromencs
HUCIIOJIB30BAHUS paSJII/I‘-IHBIX BCIICCTB.

Ilepuoguyeckuili 3aKOH W NEePUHOAMYECKAS CHCTeMAa XHUMHYECKHX 3JIEMEHTOB
. . MengeneeBa. CTpoeHue BelecTBa

* KJacCU(UIIUPOBATh XUMUYCCKHE JIEMEHTHI Ha METaJUIbl, HEMETAJLIbI, JIEMEHTHI, OKCHUIIbI U
THJIPOKCUIBI KOTOPBIX aM(OTepHBI, U HWHEPTHBIC JIEMEHTHI (Ta3bl) IS OCO3HAHHS BaKHOCTU
YIOPSAI0YEHHOCTH HAY4YHBIX 3HAHW;

* pacKpbIBaTh CMBICI Neproandeckoro 3akona Jl. . Menzeneena;

* ONUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POpPMY MEPHOJUYECKON CHCTEMBI XUMHUYECKUX
3JICMCHTOB;

* XapaKTEepU30BaTh COCTaB AaTOMHBIX SJ€p M pPACHpEAECICHHUE YHCia JJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHUMHUYECKHUX AJIEMEHTOB MAJIbIX [IEPUOJ0B NEPUOJUYECKON CUCTEMBI,
a Tak)Ke Kalus U KaJlbIIus;

* pa3MyaTh BHJBl XMMHYECKOW CBSI3M: MOHHYIO, KOBAJICHTHYIO IOJISIPHYIO, KOBAJICHTHYIO
HETIOJIIPHYIO U METAJUTMYECKYIO;

* U300pakaTh DIEKTPOHHO-HOHHBIE (HOPMYNBI BEIIECTB, OOPA30BAHHBIX XUMUYECKUMHU
CBSI35IMU Pa3HOTO BHUJIA,;

®* BBISBJIISITH 3aBUCHUMOCTH CBOI\/JICTB BCIICCTB OT CTpOGHI/ISI nux KpHCTaHHquCKHX peHIéTOKZ
HOHHBIX, AaTOMHBIX, MOJ'IeKy.]'ISIpHI)IX, METAJINIMYCCKUX

* XapaKTEpU30BaTh XUMHUYECKUE OJIEMEHTBI M HUX COCIUHEHUS Ha OCHOBE IOJIOKEHHUS
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME i OCOOEHHOCTEH CTPOCHHS MX aTOMOB;

® OIIUCBIBATH OCHOBHBIC DOTallbl OTKpBITI/ISI 21 I/I MeHneneeBmM Hepnonnqecxoro 3aKOHa H"
MEePUOIUYECKON CHUCTEMBl XHMHYECKHUX OSJEMEHTOB, JKH3Hb W MHOTOOOpa3HyH Hay4dHYIO
JIEATENIbHOCTh YUEHOTO;

* XapaKTEepU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAYEHHUE NEPUOAUYECKOrO0 3aKOHA U

MEPUONYECKON CUCTEMBI XUMHUYECKUX 31eMeHTOB J[. . Menaeneesa;



* OCO3HABaTh HaY4HbIE OTKPBITHS KaK pe3yibTaT JJIMTEIbHBIX HAOIIOIEHUH, ONBITOB, HAYYHOH
IIOJIEMUMKH, IIPEOIOJIEHHS TPYAHOCTEN U COMHEHUM.

BbInyCKHUMK IIOJTyYUT BO3MOKHOCTb HayUUThCS:

* 0CO3HaBaTh 3HAYCHUE TCOPETUUECKUX 3HAHUM JUIS IPAKTUYECKOM IEATEIBHOCTH YEJIOBEKa;

* ONMCHIBATh U3YYCHHbIE OOBEKThI KAK CUCTEMBbI, IPUMEHSISI IOTHKY CUCTEMHOIO aHaJIN3a,;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOAUYECKON CUCTEMBI XUMUYECKUX AJIEMEHTOB
JUIsl OOBSCHEHUS U IIPEBUACHUS CBOMCTB KOHKPETHBIX BEILLIECTB;

* pa3BuUBaTh MH(POPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YINIyOJ€HHs 3HaHUH 00
VCTOPUHU CTAHOBJICHUS XMMUYECKOW HAYKH, €€ OCHOBHBIX IOHATUH, NEPUOAMYECKOIO 3aKOHA KaK
OJIHOTO W3 BaXHEMIIMX 3aKOHOB IPHUPOJBI, @ TAKXKE O COBPEMEHHBIX IOCTHKEHUSX HayKU M
TEXHUKHU.

MHuoroo0pa3ue XuMHUYeCKUX PeaKkuui

* OOBSACHATH CyTh XUMHUYECKUX ITPOLECCOB U UX MPUHLUIHAIBLHOE OTIINYHE OT (PU3NYECKUX;

* Ha3bIBaTh IPU3HAKHU U YCJIOBHUS IPOTEKAHNUSA XUMUUYECKUX PEaKLIU;

* YCTaHABJIMBATh PUHAJUIEKHOCTh XUMUUYECKON peakuu K ONpeeEéHHOMY THIY IO OJIHOMY
U3 KJIACCU(PMKALMOHHBIX HPU3HAKOB: 1) [0 YMCIIy M COCTaBY MCXOAHBIX BEIIECTB U IMPOAYKTOB
peakuuu (peakLud COEAMHEHMs, pa3joXkKeHUs, 3aMelleHHss U OOMEHa); 2) MO BBIIEIECHUIO WIH
MOTJIOUIEHUIO TEIUIOTHl (peakuuu 53K30TEPMUYECKHE M DHIOTEPMHYECKHE); 3) IO U3MEHEHUIO
CTENEHEH OKHCIEHMSI XUMHUYECKUX DJIEMEHTOB (PEaKIUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE);
4) mo obpaTUMOCTH Mpolecca (peakiun o0paTuMbie 1 HEOOpaTUMBbIE);

* Ha3bIBaTh (PAaKTOPHI, BIUAIOLINE HA CKOPOCTh XMMUYECKUX PeaKIHii;

* Ha3bIBaTh ()aKTOPBI, BIUAIOIINE HA CMELIEHNE XUMUYECKOTO PaBHOBECHS;

* COCTABJISITh YPABHEHUSI DIEKTPOITUTUYECKON AUCCOIUALIMM KUCIIOT, IIETOYEH, COJICH; MOTHbIE
U COKpalI€HHblE HOHHBIE YypaBHEHHUS peakuuil oOMeHa; ypaBHEHHsS  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEaKIUi;

* IPOTHO3UPOBATh MPOAYKTHl XUMHYECKHX peakuuid no ¢(opMmysiaM/Ha3BaHUSM HCXOJHBIX
BEIIECTB; ONPEJEISATh UCXO/IHbIE BELIECTBA 110 (OpMySiaM/Ha3BaHUIM MPOJTYKTOB pPEaKLUU;

* COCTABJIATh YPAaBHEHHUs PEAKLUIH, COOTBETCTBYIOLIMX IOCIEAOBATENBHOCTH («UETIOUKEN)
IIPEBpaLICHUI HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITh B IIPOLIECCE OKCIIEPUMEHTAa IMPU3HAKH, CBUJETENIbCTBYIOIIME O MPOTEKAaHUU
XUMUYECKON PEAKIINN;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIPEIENSATh XapaKTeP CPelbl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOUYEN IO U3MEHEHHUIO OKPACKH

WHJUKATOPOB;



* IPOBOJINTh KAYECTBEHHBIC PEAKIMU, MOATBEPKAAIOIINE HAIUYME B BOJHBIX PacTBOpax
BCIISCTB OTACIbHBIX KATHOHOB M aHUOHOB.

BrInyCKHHMK TOJIYYUT BO3MOXKHOCTb HAYUUThCSI:

* COCTABJISITb MOJIEKYJISIDHBIE W TIOJHBIE HOHHBIC YPAaBHEHHUS IO COKpPAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* IPUBOJIUTH TPHUMEPHl PEAKIUN, MOJITBEPKIAIOMIUX CYIICCTBOBAHHUE B3aUMOCBS3H MEXY
OCHOBHBIMH KJIaCCaMH HEOPTraHUYECKUX BEIIECTB;

* POTHO3UPOBATh PE3YyJbTaThl BO3JCHCTBUS Pa3IWYHBIX (DAKTOPOB HAa M3MEHEHHE CKOPOCTH
XUMHYECKON peaKIluu;

* IPOTHO3UPOBATh  PE3yJNbTAThl  BO3JCUCTBUS  Pa3IUYHBIX  (AKTOPOB HA  CMEIICHHE
XUMHUYECKOT'O0 PAaBHOBECHSI.

MHuoroo0pa3ue BemecTB

* ONIpEACNIATh NPUHAMIEKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY H3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIBI U HEMETAJUTBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* ONPENIECNATH BaJIGHTHOCTh M CTENIEHb OKUCJICHHUSI 3JIEMEHTOB B BEIIECTBAX;

* cOCTaBIATH (OPMYNbI HEOPraHMYECKUX COEIMHEHUN IO BaJCHTHOCTSIM U CTENEHAM
OKHUCJICHHS 3JIEMEHTOB, a TaK)XKE 3apsjaM HOHOB, YKa3aHHBIM B TAOJIMIIE PACTBOPUMOCTH KHCJIOT,
OCHOBAHWI U COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUs (U3MUECKUX M XUMHUYECKUX CBOHCTB MPOCTHIX
BEIeCTB (METaJNIOB U HEMETAJJIOB) U MX BBICIIMX OKCUAOB, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOTO U
TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIME XMMHYECKHE CBOMCTBA, XapaKTEpHBIE I TPYII OKCHUIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(pOTEPHBIX;

* Ha3pIBaTh OOIME XUMHYECKHE CBOWCTBA, XapaKTepHbIE [JJs KaXKIOrO0 M3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KMCJIOT, OCHOBAHUH, COJIEH;

* PUBOJIUTH TIPUMEPHI PEAKIINH, MOATBEPKIAIOIMNX XUMHUYECKHE CBOMCTBA HEOPTaHMUECKHX
BEIIIECTB: OKCUAOB, KHCJIOT, OCHOBAaHUIN M COJICH;

* ONpPEACNATh  BEIIECTBO-OKUCIUTENb M  BEIIECTBO-BOCCTAHOBUTEIb B  OKHUCIHUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKIIUSX;

* COCTaBJIATh OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIA OanaHc (i M3Y4YEHHBIX peaklMii) o
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* IPOBOJUTH JIA0OPATOPHBIE OMBITHI, MOATBEPKIAIONINE XUMHYECKHE CBOWCTBA OCHOBHBIX

KJIaCCOB HCOPraHMYCCKHX BCUICCTB;



* MPOBOANTH JAOOPATOPHBIE OMBITHI MO TMOJMYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIECTB:
BOJIOPOJIa, KHUCIOPOAA, YIIEKUCIIOTO Ta3a, aMMHaKa; COCTAaBIIATh YPABHEHHUS COOTBETCTBYIOIIMX
peaKuui.

* IPOTHO3UPOBATh XUMUYECKUE CBOWCTBA BEUIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTHO3UPOBATH CHOCOOHOCTD BelIeCTBa MPOSIBIISTH OKHCIIUTEJIbHbBIE Win
BOCCTAHOBHUTEJIbHBLIE CBOMCTBA C yT-IéTOM CTeIleHEN OKHUCIICHUS 3JIEMCHTOB, BXOJAIIINUX B €0 COCTAaB,

¢ BBIBJITH CyIICCTBOBAHUC T€HETUYECKOUN B3aUMOCBI3U MCXKAY BCIICCTBAMU B pANY: ITPOCTOC
BEIIECTBO — OKCHJI — T'HIPOKCHU — COJIb;

* XapaKTepu30BaTh 0COObIE CBOWCTBAa KOHIIEHTPUPOBAHHBIX CEPHON M a30THOI KUCIIOT;

* IPUBOAMTH MPUMEPHl YPAaBHEHUH PEaKLUi, JIeXKalMX B OCHOBE MPOMBIIIICHHBIX CIIOCOOOB
IIOJIy4EHHUSI aMMHUAaKa, CEPHON KHUCIIOTBI, YyI'yHa U CTaJIu;

* ONUCHIBATh (UBNYECKHE U XHMMUYECKHE TMPOILECCHI, SBISAIONIMECS YacTbi0 KpPyroBOpOTa
BEIIECTB B MPUPOJIE;

¢ OpraHru30BbIBATH, IMPOBOJUTH YUYCHUUYCCKHE IMPOCKTHI IO HCCICIOBAHUIO CBONCTB BCIIICCTB,
HMCIOIIUX BAXKHOC MPAKTUYICCKOC 3HAYCHHC.

BbinyckHUK Ha 6230BOM YPOBHE HAYYHMTCS:

* OMHUCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BBIACHSAS UX
CYIIIECTBEHHBIC TPU3HAKY;

* XapaKTepHU30BaTh BEUIECTBA IO COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIUBATH MPUIHHHO-
CJIEICTBEHHBIC CBS3H MEXKIY JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;

* PaCKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSTHH «aTOM», «MOJEKYIay, «XUMHYECKH
DIIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBOY», «BAJICHTHOCTH», WCIOJB3yS 3HAKOBYIO
CUCTEMY XUMUU,

* U300paXkaTh COCTaB MPOCTEUIINX BEHIECTB C MOMOIIBI XUMHUYECKHX (OPMYN U CYIIHOCTb
XUMHUYECKHUX PEAKIMIA ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUN;

® BBIYUCIIAThE OTHOCUTCIIBHYIO MOJICKYIAPHYIO W MOJIIPHYIO MACCbhbl BCHICCTB, a TaKKe
MAacCOBYIO JIOJIO XHMHYECKOTO DJJEMEHTa B COCIUHEHUSAX JUISI OICHKH WX MPAKTHYECKON
3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

® KJ'IaCCI/I(l)I/IIII/IpOBaTI) OKCHUABI U OCHOBAHUA 110 CBOfICTBaM, KHCJIOTBI U COJIU I1O COCTAaBY,

* [T0JTB30BAThCS JTAOOPATOPHBIM 00OPYIOBAaHHEM H XMMHYECKOH TOCYI0H;

* IPOBOJUTH HECIIOKHBIE XUMHUYECKHE OMBITHl M HAOMIOJCHHS 3a W3MEHEHUSMHU CBOICTB
BEIIECTB B TMPOLIECCE WX TpPEeBpalleHul; COOM0aTh MpaBWia TEXHUKH OE30MaCHOCTH TpU

MIPOBEICHUH HAOJIOICHUIA U OTBITOB;



* pa3nuyaTh 3KCIEPUMEHTAIBHO KHUCIOTHI U IIENOYH, MOJIb3YICh MHIAMKATOPAMH; OCO3HABATh
HEO00XO0IUMOCTh COOIOZICHHSI Mep 0€30MIaCHOCTH IIPHU OOPAIICHUN C KUCIOTaMH | [IEII0YaMHU.

* pacKpbIBaTh CMBICI nepruoandeckoro 3akona J[. 1. Menaeneesa;

* ONUCHIBATh U XapaKTEPU30BaTh TaOIUUHYIO (OpPMY MEPHOJUUYECKON CHCTEMbl XUMHUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAaB AaTOMHBIX SAEp U pAclpeAeiieHUEe 4Yuciaa 3JIEKTPOHOB 110
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX MIEPUOJIOB MEPUOINUECKON CUCTEMBI,
a TaKKe Kallus U KajblIus;

* pa3nuyaTh BUIbl XMMHUYECKOH CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJECHTHYIO
HEMOJISIPHYIO U METaJUTMYECKYIO;

* M300pakaTh 3JIEKTPOHHO-HOHHBIC (HOPMYJIBI BEIIECTB, OOPA30BAHHBIX XUMUYCCKUMHU
CBS35IMHU Pa3HOTO BUIA;

* BBISIBIISITh 3aBUCUMOCTH CBOWCTB BEIIECTB OT CTPOCHHSI MX KPUCTALUIMYECKHX PEHIETOK:
MOHHBIX, AaTOMHBIX, MOJICKYJISIPHBIX, METAIUTMYECKUX;

* XapaKTepU30BaTh XHMHUYECKHUE OJJIEMEHTHl U HMX COCJUHEHUS Ha OCHOBE IOJIOKEHUS
3JIEMEHTOB B IIEPUOJAMUYECKOI crcTeMe U 0COOEHHOCTE! CTPOSHUS X aTOMOB;

* XapaKTepu30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAYCHHE IEPHUOJUYECKOr0 3aKOHA U
MEePUOIUYECKON CHCTeMbl XuMHueckux odneMmeHToB [I. V. MenneneeBa; © OOBSCHATH CYTh
XUMHUYECKHUX MTPOIIECCOB U UX MPUHIIUITHATBHOE OTJIMYUE OT PU3HUECKUX;

* Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUI;

* YCTAaHABJIMBATh MPUHAJJICKHOCTh XUMUUYECKON PEAaKIMK K ONPEACIEHHOMY THIY IO OJHOMY
13 KJIAcCU(DHUKAIMOHHBIX MPU3HAKOB: 1) MO YHCIYy M COCTaBY MCXOJHBIX BEIIECTB M IMPOJYKTOB
peakiuu (peakuuu COCTUHEHHUS, PA3JIOKEHUs, 3aMelIeHUusT U OoOMeHa); 2) M0 BBIACICHUIO WU
MOTJIONICHUIO TEIUIOTHl (peakluuu 5K30TepPMUYECKHE W OSHIOTEPMHYECKHE); 3) MO0 U3MEHEHUIO
CTETNICHEW OKHUCICHHS] XHUMHUYECKHX DJIEMEHTOB (PEaKIMH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE);
4) 10 0OpaTUMOCTH Tporiecca (peaKiui 0OpaTUMbIe U HEOOpPATUMBIE);

* COCTABJISITh YPABHEHUSI DJIEKTPOITUTUYECKON AUCCOIUALIMM KUCIIOT, IIETOYEH, COJICH; MOTHbIE
M COKpamléHHbIE HMOHHBIE YpaBHEHHMS peakuuid oOMEeHa; ypaBHEHHUS  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIN;

* MPOTHO3UPOBATh MPOIYKTHI XHUMHYECKHUX peaknui 1o (opmyaamM/Ha3BaHUSIM HCXOJIHBIX
BEIIIECTB; OMPEICIIATh HCXOAHBIC BEIIECTBA MO (OpMysIaM/Ha3BaHUSM MPOAYKTOB PEaKIINH;

* COCTaBIISITb YPaBHEHHUS pEAKIMI, COOTBETCTBYIOIIMUX IMOCJIEIOBATEIBHOCTH («IIEMOYKEY)
MpEBpAIlICHUI] HEOPraHUYECKUX BEIIECTB PA3IMUHbBIX KIACCOB;

* BBISIBJISITh B TMPOIECCE DKCIEPUMEHTA TMPU3HAKU, CBUJIETEIBCTBYIONIME O MPOTEKAaHUH

XUMUYECKON PEAKIINN;



* IPUTOTOBJISITH PACTBOPHI C OMPEAEIEHHON MAaCCOBOM J0JIE pacTBOPEHHOTO BEIIIECTBA;

* OIIPEACIIATh XapaKTep CPeAbl BOJHBIX pAaCTBOPOB KUCIOT U IIEJIOYEH 10 M3MEHEHHUIO OKPACKU
WHJUKATOPOB;

* IPOBOJINTh KAYECTBEHHBIC pPEAKIMU, MOATBEPKIAIOIIME HAIMYME B BOJHBIX PacTBOpax
BEIIECTB OTACIbHBIX HOHOB

* ONPEACNATh NPUHAMICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJLIBI U HEMETAJUTBI, OKCHU/IbI, OCHOBAHUSI, KUCIIOTHI, COJIU;

* COCTaBJIATH (POPMYJIIBI BEHIECTB MO MX Ha3BAHUSM;

* ONPENIETATh BaJICHTHOCTh U CTENIEHb OKUCJICHHUS 3JIEMEHTOB B BEIIIECTBAX;

* COCTaBIIATh (OPMYJIBI HEOPTaHMYECKUX COCIMHEHUN 10 BaJCHTHOCTSM W CTEICHSIM
OKHUCJICHHS 3JIEMEHTOB, a TaK)KE 3apsjaM HOHOB, YKa3aHHBIM B TAOJIMIIC PACTBOPUMOCTH KHCJIOT,
OCHOBAHMUI U COJICH;

* OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS (PU3MUYECKHMX M XHUMHYECKHMX CBOMCTB IPOCTHIX
BEIECTB (METAJJIOB M HEMETAJIJIOB) M UX BBICIIMX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U
TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIME XMUMHUYECKHE CBOMCTBA, XapaKTEepHBIC AJSl TPYII OKCHIIOB: KHUCIOTHBIX,
OCHOBHBIX

* Ha3bIBaTh OOIIME XUMHUYECKHUE CBOMCTBA, XapaKTEepHbIE JUISI KaXJIOTO M3 KJIacCoOB
HEOPraHWYECKUX BEIIECTB: KMCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKINH, MOATBEPKIAIOIMINX XUMHUUYECKHUE CBOMCTBA HEOPTaHMUYECKHUX
BEIIIECTB: OKCUOB, KMCJIOT, OCHOBAHUHN U COJIEH;

* ONPEACNATh  BEIIECTBO-OKUCIUTEIh ¢  BEIIECTBO-BOCCTAHOBUTEIh B  OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

* COCTaBIIATh OKHUCIUTENHFHO-BOCCTAHOBUTENbHBIA OanaHc (IJi1 M3Y4YEHHBIX pEakKIHii) o
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;

* MPOBOAMUTH JIA0OPATOPHBIE OMBITHI, MOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA OCHOBHBIX

KJIaCCOB HCOPraHMYCCKUX BCUICCTB;

Boinycknuk nonyuum 603M0MCHOCHLL HAYUUMBCA:

* TPaMOTHO 00paIaThCs C BEIIeCTBAMHU B TIOBCETHEBHOM JKU3HH,

* 0OCO3HaBaTh HEOOXOJAMMOCTh COOJIFOACHUS TTPABUJI IKOJIOTHYECKH 0€30MacHOTO MOBEJICHUS B
OKpY>Karollle NPUPOIHON Cpee;

* IOHUMAaTh CMBICT M HEOOXOAMMOCTh COOMIOJCHHUS NPEANUCAHUMA, TMpeaiaraéMbiXx B

MHCTPYKIUUSAX 110 UCTIOJIB30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIP.;



* UCIIOJIb30BATh  MPHUOOPETEHHBIE  KIIOYEBBIE  KOMIIETEHTHOCTM  IPU  BBIIOJIHEHUU
UCCJIEIOBATEIbCKUX IIPOEKTOB 10 M3YYCHUIO CBOICTB, CIOCOOOB MONYyYEHHS M PACHO3HABaHUS
BEILIECTB;

* pa3BUBaThb KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHON M MUCbMEHHOM
KOMMYHHMKAallMM Ipu paboTe ¢ TeKcTaMu Y4yeOHUKAa U JIONOJIHUTEIBHOW JIMTEpaTypoH,
CIpPAaBOYHBIMU TaOJHMIIaMHU, TPOSBISATH TOTOBHOCTh K YBaXCHHIO HMHOW TOYKH 3pEHUS TpU
00CYyXJI€EHUH Pe3yJIbTaTOB BBIIIOJIHEHHOHN padoThI;

* 00BEKTUBHO OLIEHUBATh MH(MOPMALMIO O BEIECTBAX U XMMUYECKHUX MPOLECCAX, KPUTUUECKH
OTHOCHUTBCSI K IICEBAOHAY4YHOM MHQOpMaluy, HeZOOpOCOBECTHOM pekiaMe, Kacarollencs
MCIIOJIb30BaHUs PA3JINYHBIX BEIIECTB.

* 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JIJIsl IPAKTUYECKOM JIeATEIbHOCTH YEI0BEKa,

* ONMCHIBATh U3YYCHHbIE OOBEKThI KAK CUCTEMBbI, IPUMEHSISI JIOTUKY CUCTEMHOIO aHaJIn3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOIUYECKON CHCTEMbl XUMHUUYECKUX 3JIEMEHTOB
JUIsl OOBSCHEHUS U TIPEBUACHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh HH(OPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIUIyOJIeHUsI 3HaHUH 00
UCTOPUU CTAHOBJICHUS XUMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSATHH, MEPUOJAUYECKOIO 3aKOHA Kak
OJIHOTO M3 B@KHEHIIMX 3aKOHOB IPHUPOJbI, & TAKXKE O COBPEMEHHBIX JOCTHKEHUSAX HAYKH U
TEXHUKHU.

* COCTABJIATh MOJIEKYJISIPHBIE W IIOJIHBIE HOHHBIE YPAaBHEHMSI MO COKpAIlEHHBIM HOHHBIM
YPaBHEHHUSIM;

* IPUBOJIUTH TIPUMEPHl PEAKLHH, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXITY
OCHOBHBIMH KJIaCCAMU HEOPTaHUYECKUX BEIECTB;

* IPOTHO3UPOBATh PE3YJIbTaThl BO3IACHCTBUS pa3IUYHbIX (DAKTOPOB HAa M3MEHEHUE CKOPOCTH
XUMHUYECKON PEaKIINH;

* IPOrHO3UPOBATh  pe3yJabTaThl  BO3JCHCTBHUA  pa3iWYHBIX  (PAKTOpOB Ha  CMeIleHHue
XUMHYECKOT'O PAaBHOBECHSL.

* IPOTHO3UPOBATh XUMUYECKUE CBOWCTBA BELIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOrHO3UPOBATH CIIOCOOHOCTD BELIECTBA IPOSIBIIATH OKHCIIUTENbHbBIE WIH
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEN OKHUCIIEHMSI DJIEMEHTOB, BXOJAIINX B €70 COCTAaB;

* BBISIBJISITH CYILIECTBOBAHUE T€HETUYECKON B3aUMMOCBSI3M MEXKY BEIIECTBAMHU B PSIIY: MIPOCTOE

BECIIECTBO — OKCUT — I'HMAPOKCUT — COJIb
Conep:xanue y4e0OHOr0 npeaMera
«Xumus» 8 kiaace

BBenenue



[Ipeamer xumun. MeTobpI MO3HAHUS B XUMUU: HAOIIOJCHUE, DKCIIEPUMEHT, MOJICTTUPOBAHHUE.
VIcTOYHUKH XUMUYECKOW HH(POPMAIUH, €€ TOyUYeHUE, aHAIU3 U MPEACTABIICHUE €ro Pe3yIbTaTOoB.
[ToHsITHE O XUMHYECKOM IJIEMEHTE U (pOopMax ero CylecTBOBaHUS: CBOOOTHBIX aTOMAaX, MPOCTHIX U
cloXHBbIX BemecTBax. [IpeBpamienus BemecTB. OTIMYME XUMHUYECKHX PEAKIUNA OT (PU3HUECKHUX
sBieHui. Ponb xuMuu B Ku3HM 4enoBeka. Xemodwims u xemodooOus. Kparkue cBeneHust u3
HUCTOPUM BO3HUKHOBEHHUS W Pa3BUTHS XUMHUHU. POJIb OTEYECTBEHHBIX YYEHBIX B CTAHOBJICHUU
XUMHYecKo Hayku — paborel M. B. JlomonocoBa, A.M. bytneposa, JI. . Menneneena.
XuMHYecKass CHMBOJIMKA. 3HAKH XUMHUYECKHX OJJIEMEHTOB W IPOMCXOXKJACHHE WX Ha3BaHH.
Xumnueckue ¢opmynsl. Mamekcsl n koddduimenTsl. OTHOCUTEIBHBIC aTOMHAS U MOJICKYJISIpHAS
Macchl. [IpoBegenue pacyeToB MacCOBOM J10JIM XMMUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHOBE €0
dopmynsl. [lepuoanueckas cuctema xumudeckux anemeHtoB [[. M. Menneneesa, ee cTpykrypa:
Masble U OONbIlIMe MEePUOJIbl, TPYIILI U MmoArpynmnbl. [lepuoandeckas cucreMa Kak CIpaBOYHOE
nocoOue ISl MOTYYeHUs CBEICHUI O XMMUYECKUX JIEMEHTaX.

Jemoncrpanuu. 1. Mogenun (wapocrepkHeBble U Crioapra—Dbpurieda) pa3ianuHbIX
MIPOCTHIX U CJIOKHBIX BEIIECTB.

2. Konnekuus CTeKISIHHOM XUMUYECKON nocyabl. 3. Koyutekius MaTepualioB U U3AEIUN U3
HUX Ha OCHOBe anroMuHus. 4. BzauMopeiicTBue Mpamopa ¢ KUCIOTON U MOMYTHEHUE U3BECTKOBOM
BOJIBL.

JlabopaTopuble onbIThbl. 1. CpaBHEHHE CBOWCTB TBEPIBIX KPUCTAJUIMYECKHX BEIIECTB W
pacTBopoB. 2. CpaBHEHHME CKOPOCTHM HCIAPEHUs BOJIbI, OJEKOJOHA M 3TUIIOBOTO CHHUPTa C
(GuIbTpOBANIbHON Oymaru.

Tema 1. AToMBbI XUMHYECKHX IJIEMEHTOB

AToMBI Kak (opMa CyIIECTBOBAaHUS XHUMHUYECKUX 3JIEeMEHTOB. (OCHOBHBIE CBEIEHHUS O
CTpoeHHH aToMOB. Jloka3aTenbcTBa CIOXKHOCTH CTpoeHus atomoB. Ombitel Pesepdopnaa.
[1naneTapHast MOJIeIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX fAlIep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAA aTOMHAsi Macca. B3anMocBs3b
MOHSITUN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Maccay.

M3MeHeHune dnca MPOTOHOB B sIIpe aToMa — 00pa30BaHKUE HOBBIX XUMHUYECKUX AJIEMEHTOB.

M3meHeHne uucia HEHTPOHOB B sipe atomMa — oOpazoBaHue u30TOMOB. COBpEeMEHHOE
OTIpeNIeTICHUE TIOHITHS «XUMUYECKUNU AIeMeHT». M30Tombl Kak pa3HOBHUIHOCTH aTOMOB OJIHOTO
XHMHYECKOI0 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH AaTOMOB XHWMHUYECKHX 3JIEMEHTOB MaJIbIX
nepuoioB. [loHsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuonnueckas cucteMa xumuueckux anemMeHToB J[. 1. MeHneneeBa u cTpoeHre aTOMOB —

(bU3UYECKU CMBICIT TOPSIIKOBOTO HOMEPA dJIEMEHTa, HOMEpa TPYIIIbI, HOMepa NepPHo/Ia.



W3meHeHne 4ncia 3JEKTPOHOB HAa BHEIIHEM 3JEKTPOHHOM YPOBHE aToOMa XHMHUYECKOTO
alieMeHTa — 00pa3oBaHUE MOJOXKUTEIBHBIX W OTPUIATEIBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aToOMaMu METaJUIOB U HeMeTauioB. [IpuunMHBI M3MEHEHUS METaUIMYECKUX U HEMEeTaJUIMYeCKUX
CBOMCTB B mepuojax u rpymmax. O6pa3zoBanue OMHapHBIX coeanHeHHUH. [loHsITHE 00 HOHHOM CBS3H.
Cxembl 00pa3oBaHKs HOHHOU CBSI3H.

B3aumopeiicTBue aTOMOB  3JIEMEHTOB-HEMETANIOB MeEXay coboii — oOpa3oBaHme
JIBYXaTOMHBIX MOJIEKYJI TpOCThIX BemlecTB. KoBajeHTHass HeNodsipHAasT XUMHUYECKas CBS3b.
DNEeKTPOHHBIE U CTPYKTypHBIE popmysbl. B3aumozeiicTBie aToMOB HEMETAIIOB MEXKIy co00il —
oOpa3oBaHne OWHApPHBIX COCOUHEHHI HEMETauIoB. JJEKTPOOTpUIATENbHOCTh. KoBasieHTHas
noJyisipHasi CBsA3b. [IOHSAITHE O BaJGHTHOCTHM KaK CBOMCTBE aTOMOB OOpa30BHIBATH KOBAJCHTHBIC
xumudeckne cBs3u. CocraBieHne (Hopmysn OMHAPHBIX COCTMHEHUH MO BaeHTHOCTH. HaxoxmeHue
BaJICHTHOCTH 110 (hopMyJie OMHAPHOTO COETUHEHUSI.

BzaumopeiicTBue atoMoB METAIOB MEXIy co00W — o0pa3oBaHHE METATTMYECKUX
kpuctauioB. [loHaTHE 0 METAIITUYECKON CBS3H.

JdemoncTpauuu. Mogenu aroMOB XUMHYECKHUX 3JIEMEHTOB. llepumoanueckas cucrema
xummuueckux snemenToB [1. Y. MenaeneeBa (pa3nudHbie GOpMBI).

Jlaboparopubie omnbITbl. 3. MoaenupoBaHue MOpUHIMNA JACHUCTBUS CKaHUPYIOLLIETO
MUKpockomna. 4. M3rotoBineHue Mojeneil MoJieKyal OWMHApHBIX coeauHeHuil. 5. W3rortomienwue
MOJIEH, UUTKOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocTbie BemecTBa

[Tonoxenue MeTamioB U HeMeTauioB B [leproauyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxneiimme npocThie BelIeCTBA — METAUIBI (JKEIE30, AIIOMUHUH,
KaJIbIIUI, MarHuil, HaTpuii, kanuit). O6mue ¢pusnyeckre cBoOcTBa MeTaioB. BaxHeliue npoctbie
BelIleCTBa-HEMETAJIbl, 00pa30BaHHbIE aTOMaMU KHCIOpPOJa, BOJOPOJa, a3oTa, cepsl, (ocdopa,
yraepojia. MoJieKyibl IPOCTBIX BEIIECTB-HEMETAIIIIOB — BOAOPO/Ia, KMUCIOPO/a,

a3zoTa, rajoreHoB. OTHocuTeNbHAsE MOJIeKyIsipHas Macca. CIOCOOHOCTh aTOMOB XMMHUYECKUX
AJIEMEHTOB K OO0Opa30BaHUIO HECKOJIBKUX IMPOCTHIX BEIIECTB — aJUIOTPOINHUs. AJUIOTPOIHBIC
Monudukanuu Kuciaopona, ¢ocdopa, omoBa. MeTalaudeckne W HEMETAIWYECKHE CBONCTBA
MPOCTHIX BellecTB. OTHOCUTENBHOCTh 3TOTO MOHSTHSL.

Yucno Asoranpo. KommuectBo BemiectBa. Monb. MomsipHas macca. MounspHbId 00beM
razoo0pa3HeIx BemiecTB. KpaTHble eIMHUITBI U3MEPEHUS KOJWYECTBA BEIIECTBA — MHUJUIMMOJbL U
KWJIOMOJIb, MIUIMMOJISIPHAsE M KWJIOMOJIApHAs MAacChl BEIECTBA, MIUIMMOJSPHBIA U
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HBIX BEIIECTB.

PacyeTrbl C HCHOJIB30BaHUEM TIOHATUH «KOJMYECTBO BEIIECTBA», «MOJISIpHAs Maccay,

«MOJISIPHBIN 00bEM ra30B», «UUCI0 ABOTAIpPO».



JMemoncTpanuu. [Tonyuenue o3ona. O6pasmpl 0e10ro U ceporo 0oBa, OEIOT0 U KPaCHOTO
docdopa. Hekoropbie MeTauIbl 1 HEMETAJUTBI C KOJIMYeCTBOM BemecTBa 1 Moiib. Monsipablii 00eM
ra3000pa3HBIX BEIIECTB.

JlaGopaTopHble OnbIThHI. 6. O3HAKOMJICHHE C KOJUIEKIIMEH MeTaiuioB. 7. O3HAKOMIICHUE C
KOJUIEKLIMEH HEMETAJUIOB.

Tema 3. CoenHeHMS] XHMHYECKHX 3J1€eMEHTOB

Crenenb okucinenusa. CpaBHEHUE CTENEHU OKUCIEHUS U BaJIEHTHOCTU. OIpesielieHne CTENeHN
OKHCJICHHS 3JIEMEHTOB B OMHapHBIX coeanHeHusax. CocrapieHue Gopmyin OMHAPHBIX COCIUHEHUH,
o0uuii cnoco0 ux Ha3BaHUM.

bunapHble coeMHEHHUS METAUIOB W HEMETAJUIOB: OKCHUIBI, XJIOPHIBL, Cylb(UIBl WU TIp.
CocraBnenne ux (opmyin. buHapHble COeTMHEHHS HEMETAJUIOB: OKCHBI, JIETYYHE BOJOPOIHBIE
COEIMHEHMS], UX COCTAaB M Ha3BaHusi. [IpeacTaBuTeny OKCHAOB: BOJA, YIVIEKUCIBIA ra3, HerameHas
u3BecTh. [IpencraBurenu aeTyuynx BOJAOPOIHBIX COEAUHEHUN: XJIOPOBOIOPO U aMMHAK.

OcHoBaHUsI, UX COCTaB M Ha3BaHus. PacTBopuMOCTh ocHOBaHuii B Boje. IIpencraButenu
IeJI0Ye: TUAPOKCUABI HATpus, Kamus W Kaublus. [loHsTHE 00 MHIMKATOpax M KadyeCTBEHHBIX
peakumsX.

Kucnotsl, ux cocraB u HazBanus. Kinaccudukanus kucnot. [IpeacraBurenu KUCIoT: cepHas,
consiHas, a3oTHas. [lonstme o mkane xkucinotHoctu (mkana pH). HM3menenue oxpacku
WHJIUKATOPOB.

Conu Kak Npou3BOJIHBIE KUCIOT U OCHOBAHMI, UX COCTAaB UM Ha3BaHMs. PacTBOpUMOCTH coueit
B Bojie. [IpencraBuTenu coneit: ximopua HaTpus, kKapOoHat u docdar Kanblus.

AMop@dHbIE U KpUCTAUINYECKUE BEIIECTBA.

MexMoIeKyaspHble B3auMOAEUCTBUA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBHUCHUMOCTh
CBOMCTB BEILIECTB OT TUIOB KPUCTAUIMUECKUX PEIIETOK.

Yuctele BemecTBa U cMecu. [Ipumepsl )KUIKHUX, TBEPIbIX U ra3000pa3HbIx cmeceil. CBoiicTBa
YHUCTBIX BEIISCTB U cMecel. X cocTaB. MaccoBast u 00beMHas J0JIM KOMIIOHEHTa cMecH. Pacdersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITHUSI «JI0JISI».

JemoncTpanuu. OOpa3ibl  OKCHAOB, KHUCIOT, OCHOBaHWW ©  conled. Mogenu
KPUCTAJUTMYECKUX PEUIETOK XJIOpHU/Ia HAaTpus, anMasa, okcuzaa yriepoaa (1V). KucnorHo-menounsie
WHIUKATOPBI, M3MEHEHHE WX OKPAaCKM B PA3JIMUHBIX Cpenax. YHUBEPCATbHBIH HHIUKATOpP H
W3MEHEHUE €r0 OKPAcKU B pa3nuyHeIX cpenax. kama pH.

JlabopaTopubie onbIThl. 8. O3HaKOMJIEHHE C KOJUIEKIIMEN OKCHIOB. 9. O3HAKOMIIEHUE CO
CBOMCTBaMM aMMHaKa.

10. KayectBenHas peakuus Ha yriaekucibiid ra3. 11. Onpenenenve pH pacTBOpoB KHCIOTHI,

IIEJIOYH U BOJIEL.



12. Onpenenenrie pH TMMOHHOTO ¥ S0JIOYHOTO COKOB Ha cpe3e TiooB. 13. O3HakoMIIeHHE C
KOJUIEKLIUEH COJIEH.

14. O3HakOMJIEHME C KOJUIEKIIMEW BEIECTB C PAa3HbIM TUIIOM KPUCTAJUIMYECKOM PELIETKH.
N3roToBneHne Mojeneil KpUCTALIMYECKUX pemeTok. 15. O3HakomiieHHe ¢ o0pa3lioM TOpPHOM
IIOPOJIBI.

Tema 4. U3MeHeHNsl NpouCXOAsIIME C BelleCTBaAMU

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOSAIINMHU C BEIIECTBOM.

SIBneHMs, CBSA3aHHBIE C M3MEHEHHUEM KPUCTAJUIMYECKOTO CTPOCHUS BEIECTBA IIPH
IIOCTOSIHHOM €ro cOCTaBe, — (u3nueckue siBjaeHus. Ou3nueckue SBICHUS B XUMHUM: AUCTHIUIALNA,
KPHUCTAJTU3a1Ms], BEINTAPHBAHNE M BO3TOHKA BEIECTB, (PMIBTPOBAHUE U LICHTPU(PYTUPOBAHHE.

SIBnenus, CBsI3aHHbIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHe peakuuu. [IpuzHaku
Y yCIJIOBUS NPOTEKaHMs XMMHUYECKUX peakluil. Boiaenenue TeroTsl U CB€Ta — PEaKIUU TOPEHMSL.
[TonsiTHE 00 9K30 - U SHAOTEPMUYECKUX PEAKIIHIX.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XHWMUYECKHME YpaBHEHHUS. 3HAUEHHE HWHJICKCOB U
k03 dunmenToB. CocTaBieHue ypaBHEHHH XUMUYECKUX PEAKIIUH.

Pacyersl o XMMHYEeCKUM ypaBHEHMIM. PerieHne 3a1a4 Ha HAXOKIEHUE KOJIMYECTBA, MacChl
Wi 00beMa NPOAYKTa peakiiu M0 KOJIMUYECTBY, MAacCe UM 00beMy UCXOIHOTO BellecTBa. Pacuersl
C UCIOJIb30BAaHUEM MOHSTHUS «H0Js», KOT/Ia HCXOJHOE BEILIECTBO JIaHO B BUJIE PACTBOpPA C 3aJJaHHOMN
MacCOBOM J0JIEM PACTBOPEHHOI'O BEIIECTBA UIIN COAEPKUT ONPEIEICHHYIO OO IPUMECEH.

Peakuuu pasnoxenus. IlpencraBneHne o CKOPOCTH XMMHYECKMX peakuuid. KaramusaTopsl.
®epmenTsl. Peakiun coenquHenus. Katanuruyeckre u HeKaTaIUTUUYECKUE peakIM, oOpaTUMbIe U
HeoOpaTuMble peakiuu. Peakuuu 3amenieHus. Psi akTHBHOCTH METaJJIOB, €r0 UCIIOJIb30BAHUE TS
IPOTHO3MPOBAHUS BO3MOXHOCTU MPOTEKAHUS pPEeaKlMi MEXy METallaMd U KUCJIOTaMH, peaKiuil
BBITECHEHUS OJHUX METa/JIOB M3 PACTBOPOB MX COJEH ApyruMu MeTaiigamu. Peakium oOMmeHa.
Peakiun HeliTpanu3anuu. Y cioBUs IPOTEKAaHUs peakinii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMHUYECKMX peakuuid Ha IpUMepe CBOMCTB BOABl. Peaknus pasinoxeHus —
AIIEKTPOJIN3 BOABI. Peaknum coelvHEHUss — B3aWMOJAEWCTBHE BOJbl C OKCHJIaMU METaNIOB U
HEMETAJUIOB. YCJIOBHE B3aUMOJEHCTBUS OKCHUJOB METAUIOB U HeMeTaluioB ¢ Bonoil. Ilonsarue
«TUAPOKCUIB». Peakinu 3aMerieHus: — B3auMoJieicTBue BoJbl ¢ MeTamaMu. Peakuuu oOmMeHa —
TUIPOJIN3 BEILECTB.

JMemoncTpauuu. [Ipumepsl ¢u3ndeckux sBICHHWN: a) TuiaBieHUe mapaduHa; 0) BO3roHKA
uoja win OCH30WHOW KHCIIOTHI, B) PAacCTBOPEHHE OKPALICHHBIX CoJei; T) AudQy3us TyIIHCTHIX
BELIECTB C rOpsIIEH JaMIIOUKH HakanuBaHus. [IpuMepsl XUMUUECKUX SIBJIEHUN: a) TOPEHUE MarHus,
docdopa; 0) B3auMonEHCTBUE COJSHOW KHUCIOTHI C MpPaMOpOM WJIM MEJOM; B) IOJy4yeHHUe

ruapokcuaa menu (II); r) pactBopeHre moay4eHHOro THAPOKCHIA B KUCIOTaX; 1) B3aUMOIEHCTBHE



okcuna menu (II) ¢ cepHOM KMCIOTOM NMpHU HAarpeBaHWU; €) pas3lIOKCHUE MEepMaHTaHaTa Kajus; )
pa3J0XKeHUEe MEPOKCUIA

BOJIOpOJIa C TOMOUIbIO JMOKCHJA MapraHiia M KaTaja3dbl KapTodens WM MOpPKOBHU; 3)
B3aMMOJIeiCTBHE pa30aBICHHBIX KHCIOT C METAJIJIAMH.

JlaGoparopubie onbIThbl 16. [IpokasnBanue mMeau B IJIaMEHHM CHOUPTOBKH. 17. 3amenieHue
Meau B pactBope xaopuaa Meau (II) xenezom.

Tema 5. lIpakTukyml.

IIpocreiiime onepauuu ¢ BeeCTBOM

1. IlpaBuna TtexHuku Oe30macHOCTH Tpu padboTe B XuUMHUYeckoM kaOunere. Ilpuembr
oOparieHus ¢ 1abopaTopHbIM 00OPYJIOBAaHUEM U HarpeBaTelbHbIMU Mpubopamu. 2. Habmronenus 3a
M3MEHEHUSMH, [TPOUCXOJAIIMMHU C TOPSIIEH CBEUOM, U UX ONUCaHUE (JOMAIIHUN 3KCIIEPUMEHT). 3.
AHanu3 mouBbl U BOABI (momamHui skcriepuMmeHt). 4. [Ipu3HakM XUMUYECKUX peakuuu. 5.
[IpuroroBneHue pacTBopa caxapa U pacueT ero MacCOBOM JIOJIU B PACTBOPE.

Tema 6. PactBopenue. PacTBopbl. CBOJiCTBa pACTBOPOB 3JIEKTPOJIUTOB

PacTBopenue kak (puznko-xummudeckuii mpouecc. [ToHaTHe 0 THApPaTax U KPUCTATUIOTHAPATAX.
PactBopuMocTh. KpuBble pacTBOPHUMOCTH Kak MOJENIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPbIX
BELLECTB OT Temneparypsl. HacplllleHHbIE, HEHACBHILIEHHBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAUCHUE
PacTBOPOB JIJIsl IPUPOJIBI U CEIBCKOTO XO35HCTBA.

[TonsiTvie 06 >MEKTPOTUTUUECKON AUCCOMAMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHL. MexaHu3M
JUCCOLMALMI DJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBsA3U. CTEneHb 3IIEKTPOJIUTHYECKON
nucconanuu. CUIIbHBIE U Cl1a0ble 3JEKTPOTUTHI.

OCHOBHbBIE TOJIOKEHHSI TEOPUHU IEKTPOIUTUYECKOW aucconranuy. VoHHBIE ypaBHEHHS
peakiuii. Peakuinu oOmMeHa, HayIMe 10 KOHIIA.

Knaccudukaiys noHOB U X CBOICTBA.

Kucnorsl, ux xnaccudpuxanus. Juccoumanuss KMCIOT M HX CBOICTBa B CBETE€ TEOPUHU
AIIEKTPOJINTUYECKOW  AuccolManvd. MOoneKkyaspHble W HOHHBIE  ypaBHEHUS  peaklui.
B3aumoneiicTBue KHCIOT € MeTaUIaMU. ODJIEKTPOXUMUYECKUN PsJl HANPSHKEHWM METaJUIoB.
B3aumoneicTBuE KUCIOT ¢ OKCHUAAMHM METAJJIOB. B3auMoOJENCTBHE KHUCIOT C OCHOBAaHUSMU —
peakuus HeWTpanuzauuu. B3aumopeilicTBue KHCIOT ¢ coisiMH. Mcmonb3oBaHue —TaOJIUIBI
pPacTBOPUMOCTH JJIsl XapaKTEPUCTUKH XUMUYECKUX CBOICTB KUCIOT.

OcHoBaHus, ux kiaccudukanms. Jluccomuanuss OCHOBaHUM M MX CBOMCTBA B CBETE€ TEOPUH
IIEKTPOJINTUYECKON Juccounanuu. BsaumopeiictBue ocHoBaHuii ¢ consmu. Mcnons3zoBanue
TaOJIUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKNA XUMUYECKUX CBOMCTB OCHOBaHMM. B3aumoneiicTaue

HIGJIO‘IGI)’I C OKCHAaAMH HEMETAJIJIOB.



Conn, UX AUCCOIMALMS W CBOMCTBA B CBETE€ TEOPHUM AJIEKTPOIUTUUECKON IUCCOLUALINU.
B3aumoneiicTBue coneil ¢ MerauiaM, OCOOCHHOCTH 3THX peakiuil. B3aumoneicTBue coneit ¢
conmsiMu. Mcmonp3oBaHue TaOIHIBI PACTBOPUMOCTH IS XapaKTEPUCTHKH XUMUYECKUX CBOWCTB
coJiei.

O06o00menne cBeeHn 00 OKCHIaX, X KIacCH(UKAIIMN U CBOMCTBAX.

['enernueckue psapl MeTaula M HeMmeTaia. ['eHeTndeckass CBA3b MEXKIY Kiaccamu
HEOPraHUYECKHUX BEIECTB.

OKHMCIHUTEbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

Onpenenenue CTENEHEW OKHUCIECHUS MJiS DJIEMEHTOB, OOpa3yloIlMX BEIIECTBA pPa3HBIX
KJ1accoB. Peakmyy HOHHOTO OOMEHA M OKHCIUTEIIEHO-BOCCTAHOBUTEINIbHBIC peakiuu. OKUCIUTENb U
BOCCTAHOBUTEJb, OKHCJICHHE M BoccTaHoBleHHe. (CoOCTaBlieHHE YpaBHEHUW OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI METOAOM DJIEKTPOHHOTO OanaHca.

CBoiicTBa MNPOCTBIX BEIIECTB — METAJUIOB U HEMETAIOB, KUCIOT U COJEHd B CBETE
OKUCITUTEIHbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.

JemoncTpanuu. VcnpiTaHue BEmIECTB W WX PAacTBOPOB Ha  AJIEKTPONPOBOJIHOCTE.
3aBUCUMOCTh  3JIEKTPONPOBOAHOCTH  YKCYCHOM  KHCIOTBI OT KOHLIEHTpauuu. J[BuxkeHue
OKpAaIIeHHbIX UOHOB B AJIEKTPUUECKOM ToJie. B3anumoaelicTBre IUHKA C CEPOM, COISTHOM KUCIIOTOM,
xaopugom menu (II). F'openue maraus. BzanmonelicTBre XJI0pHON U CEPOBOAOPOTHON BOIBI.

JlabopaTopubie onbiThl 18. B3anMopelicTBue pacTBOPOB XJIOpHUJA HATpUs M HUTpara
cepebpa. 19. TlonyyeHne HepacTBOPUMOTO THAPOKCHAA M B3aUMOAEHCTBHE ero ¢ kuciaoramu. 20.
B3auMozeiicTBue KUCIOT ¢ OCHOBaHUAMU. 21. B3anmonelicTBre KUCIOT ¢ OKCHJIaMHU METAJIOB. 22.
B3aumopeiictBue kuciaor ¢ meramiamu. 23, BzaumopeiicTBue KUCIOT ¢ colsiMU. 24,
BsaumonelicTBue mienodei ¢ KuciaoraMmu. 25. BzanMoaeiicTBie mieaodeil ¢ OKCUIaMu HEMETAJLIOB.
26. B3aumopeiicteue menouei ¢ cossiMu. 27. [lonydeHne u cBoiicTBa HEPACTBOPUMBIX OCHOBAHHUM.
28. BzaumoeiicTBue OCHOBHBIX OKCHIOB ¢ KHcIoTamu. 29. B3anumoieiicTBie OCHOBHBIX OKCHIIOB C
Boxoil. 30. B3aumMmoseiicTBie KUCIOTHBIX OKCHIOB C miejaodaMu. 31. B3aumonelcTBre KUCIOTHBIX
OKCUZIOB C Bomoi. 32. B3aummopeiictBue coineit ¢ kucimotamu. 33. BzaumopeiictBue coseit ¢
nienioyamu. 34. BzaumoneiictBue coseit ¢ consiMu. 35. BzauMopeiicTBrue pacTBOpOB colieit

C METaJlJIaMH.

Tema 7. IlpakTukym 2. CBoOiiCTBa pAaCTBOPOB 3JIEKTPOJIUTOB

1. Wonnple peaknuu. 2. YCIOBUS TEUYCHHS XUMHUYECKHUX PEAKIMA MEXIY pPacTBOpamMHu

ANEKTPOJIUTOB 0 KOHIA. 3. CBONCTBA KUCIOT, OCHOBAHUM, OKCHUJIOB U coJjeil. 4. Pemenue

SKCIICPUMCHTAJIbHBIX 3a/1aY.



«Xumum» 9 kiaace
Beenenne. O0mast XxapakTepUCTHKA XMMHYECKHX 3JIEMEHTOB M XMMHYECKHX PeaKIMil.
IHepuoauuecknii 3akoH u Ilepnoanuyeckas cucrema xXuMu4eckux JjiemenTos /1. U.

MenjaesieeBa.



XapakTepucThKa »3JIEMEHTa MO €ro mnoJjioxkeHutro B Ilepuoguyueckoil cucTeMe XHUMHYECKHX
anemenToB JI. YI. MenneneeBa. CBoiicTBa OKCHIOB, KMCIOT, OCHOBAHUN U COJIEW B CBETE TEOPUU
IIEKTPOJINTUYECKON JUCCOLMALMU M OKHCIEHHUS-BOCCTaHOBIECHUA. [loHSATHE O mNEepexoaHbIX
anemMeHTax. AMQorepHOCTh. ['eHETHYECKU P MEPEXOTHOTO dIeMeHTa. [leproanyueckuii 3aK0H U
[lepnonnueckas cucreMa xuMmuueckux 3ineMeHToB [[. Y. MenneneeBa. Xumuueckass OpraHu3anus
JKUBOW W HEKMBOW NpPUPOJbl. XMUMHUYECKUH COCTaB spa, MAHTHUM U 36MHOU KOpBbL. XMMHUUYECKHE
AIIEMEHTHI B KJIETKAaX J>KUBBIX OPraHW3MOB. Makpo- U MHKpodjeMeHThl. O0o00IIeHne cBeICHUN O
XUMHUYECKHX peakiusax. Kinaccudukanus XuMHUYECKUX PEaKIHi 10 pa3InyHbIM MPU3HAKAM: «UHUCIIO
U COCTaB pearupyromux M 00pa3yIoluXcs BEIIECTB», «TEIIOBOM 3(QeKT», «HampaBiIeHHE»,
«M3MEHEHHE CTETNEeHEH OKHCICHHS 3JIEMEHTOB, OOpa3yIOIIMX pearupyroline BemecTBay, «haszay,
«HCIONb30BaHuE Karaimusaropay». [loHATHE O CKOpPOCTH XMUMHYECKOW peakuuu. @DaxkTopsl,
BIUSIOUIME HAa CKOPOCTh XUMHYECKHX peakiuil. Kartamuzaropsr u katanus3. HHruOUTOPEIL.
AHTHOKCUIAHTBHI.

JemMoHCTpaumu.

Paznmuunsie hopmer Tabmuuet [[. . MengeneeBa. Mojenu aToMOB 3JIeMEHTOB 1—3-T0 MEpUOJIOB.
Mogenb cTpoeHHs 3eMHOro mapa (TOIepeuHbli paspe3). 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON
peakuuy OT MPUPOJbl PEarpyroLIUX BEIIECTB. 3aBUCUMOCTh CKOPOCTM XMMHYECKOM pPEaklUHuH OT
KOHLEHTPALlUU PEArupyroluxX BEIIECTB. 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOM peakuuu OT
IUIOLIA/IM COMPUKOCHOBEHHS PEarupyIOIIMX BEIIECTB («KMIISIIIUN CII0i»). 3aBUCUMOCTbh CKOPOCTHU
XUMHYECKON PEAKLUU OT TEMIIEPATypbl PEArMpyIOLUX BEIIECTB. | OMOTEHHBIN M IeTepOreHHBIN
KaTann3bl. PepMeHTaTUBHBIN KaTanu3. IHrnOupoBaHue.

JlabopaTopHble ONBITHI.

1. Ilonyuyenue ruipokcuaa UHKA U MCCIEIOBAHUE €ro CBOMCTB. 2.MonaenupoBaHue MOCTPOEHUS
[lepnonnueckoir cucrembl xumMuueckux snemeHToB JI. M. MenneneeBa. 3. 3amelieHue xene3oM
menu B pactBope cyibdara menu (II). 4. 3aBUCHMMOCTD CKOPOCTHM XUMHUYECKOW pPEaKLUU OT
MPUPO/IBI PEATHPYIOIIMX BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS KUCIIOT C METAJUIaMHU.

5. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW peaklMy OT KOHLEHTpPAlUU pearupyrolux BEIIeCTB Ha
IIpUMeEpE B3aUMOAEHCTBUS INHKA C COJSTHOM KMCIIOTOM pa3InyHON KOHIEHTPALUH.

6. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM peakluu OT IUIOUIaJN CONPUKOCHOBEHMS pEArupyroInux
BEIIECTB. 7. MOAENINPOBAaHNE «KHUIISIIETO CIO0s». 8. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKInH
OT TEeMIEpaTypbl pEarupyromlux BEIIECTB Ha mpuMmepe Bi3ammojehcTBus okcuma meam (II) ¢
pacTBOPOM CEPHOM KHCIOTHI pa3jM4HOM TemmepaTypsl. 9. PasnoxeHue mepokcuia BoAopoja ¢
nomoIikio okcua Mapranua (IV) u karanassl. 10. O6HapyxeHue KaTanaszbl B HEKOTOPBIX MUIIEBBIX
npoaykrax. 11. UHrubupoBanue B3auMoJEHCTBUS KUCIOT C METaNIaMU YPOTPOIIMHOM.

Tema 1. MeTa/Libl.



[Tonoxxenue metamioB B Ilepumoanueckoi cucteMe xumuueckux snemeHtoB Jl. M. Menneneena.
Mertamndyeckass KpUCTAJUIMYECKas pelieTka M MeTaJUIMYecKass XUMHuYecKas cBsi3b. OOmme
¢dusnyeckue cpoiictBa MerauioB. CIulaBbl, WX CBOWCTBA M 3HAYCHHE. XUMHYECKHE CBOWCTBA
METaJUIOB KaK BOCCTAHOBUTENEH, a TAaKK€ B CBETE€ MX IMOJOXEHHS B DJIEKTPOXHUMHYECKOM DAY
HanpspkeHud MetaioB. Koppo3usi MetamoB u crnocoObl 00pbObl ¢ Heil. Mertauibl B mpupoze.
O6u1me cnocoObl UX MOTYUYCHHUS.

OO0masi XapakTepUCTHKA INEJ0YHBIX MeTawnoB. Meramwisl B mpuponae. OOmue crnocoObl ux
nonydeHusi. Crtpoenue aromoB. lllenouynsle MerTamuibl — NPOCThIE BellecTBa. BakHeiimne
COCIMHEHUS WICNIOYHBIX METAJNIOB — OKCH[bL, THAPOKCHUABI U COJU (XJIOpUIbl, KapOOHATHI,
Cynb(aTbl, HUTPATHl), UX CBOMCTBA U MIPUMEHEHHE B HApOIHOM X03sicTBe. Kanuiinbie ynoOpenusi.
O01mas xapakTepucTHKA 3JIeMeHTOB IJiapHo# noarpynnsi Il rpynmnsl.

Crpoenue atomos. lllennouHo3eMenbHbIe METANIIBI — MPOCTHIE BelllecTBa. BaxkHelnme coeuHeHus
[IETIOYHO3EMENbHBIX METANIOB — OKCHJIBI, TUIPOKCH/IBI U CONU (XJIOPHbI, KAPOOHATHI, HUTPATHL,
cynbdarsl, ocdarer), IX CBOWCTBA U IPUMEHEHHE B HAPOIHOM XO3SICTBE.

ANIOMUHHUI.

CrtpoeHue aroma, (U3MYECKHE U XUMHYECKHE CBOWCTBa IMpocToro BemiectBa. CoeauHEeHUsS
ATIOMUHUS — OKCHJ W TUAPOKCUJ, WX aM(poTepHbI Xapaktep. Bakneimme coimu amOMUHUA.
IIpuMeHeHne antOMHUHNS U €70 COCIUHEHUN.

Keuieso.

Crpoenue aToma, pu3nyecKkre U XUMUYECKHE CBOWCTBA MPOCTOrO BeIleCTBa. | eHeTHUeCKUe psijibl
Fe™ nFe*.

Baxkneiiimue conu jkeneza. 3HaueHHE JKele3a M €ro COENMHEHUM s MPUPOJbl U HAPOIHOIO
XO0341CTBa.

JleMoHCTpaL M.

OOpa3ipl LIETOYHBIX M IIEIOYHO3EMEIbHBIX MeTauioB. OOpasipbl cruiaBoB. B3aumojeiictBue
HaTpusl, JUTUS W KalblLMs C BOJOM. B3amMopneicTBue HATpuUsi M MarHusi C KHUCIOPOJIOM.
B3aumoneiictBue meramios ¢ Hemetauiamu. [lonydenue rugpokcuios xxenesa (11) u (I11).
JlabopaTopHblie ONBITHI.

12. B3aumopneiicTBUE pacTBOPOB KHUCIOT U cojeill ¢ merauiamu. 13. O3HakomileHHE ¢ pyAamu
xenesa. 14. OxkpammBaHue MJIaMEHHU COJIIMU IIEJIOYHBIX METauioB. 15. B3aumMozaencTBue Kambius
¢ Bojou. 16.ITomydenne ruipokcria Kaablys U UCCIEI0BAaHNE €r0 CBOMCTB.

17. IlonyuyeHue ruipoKkcua allOMUHNS U UCCIIEOBAHNE €ro CBOMCTB. 18. B3aumoneiicTBue xenesa
¢ consiHoM kucnotoit. 19. [Tomyuenue ruapokcuos xenesa (1) u (III) u uzydyenue ux cBOUCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJLIOB M UX COeTHMHEHUI.



1. OcyiiecTBiaeHHE [ENOYKH XMMHUYECKHUX IMpEBpaAIlCHU. 2. DKCIEPUMEHTAIbHBIE 3a/auyd IO
pacro3HaBaHMIO U MTOJIYYEHHUIO COEIMHEHUIN METAJLIOB.

Tema 3. Hemeranbl.

OO0miass xapakTepuCTHKa HEMEeTaJIoB: mojoxkeHue B Ilepumonmyeckoil cucreMe XHUMHUYECKHX
anemenToB J[. M. MenneneeBa,0cOOCHHOCTH CTPOSHHUS aTOMOB, 3JEKTPOOTpHUIAaTeIbHOCTH (D0O)
KakMmepa «HeMmerauimyHoctuy, psaa 20. Kpucramimyeckoe CTpoeHHME HEMETAUIOB — IPOCTHIX
BemecTB. Aimorponus. Gusnyeckue cBoiicTBa HeMETAIIIOB. OTHOCUTEIBHOCTD MOHSATUN «METaJLI»
U CHEMETaJL».

Bonopoa.llonoxenue Bomopona B Ilepmoamdeckoil cucteMe XuMHYecKux siemeHtoB J[. U.
MengeneeBa. CTpoeHue aTroma U MOJEKyJbl. PU3NYECKUE U XMMHUYECKHE CBOWCTBA BOJIOPOAA, €TI0
[OJIy4Y€HUE U IPUMEHEHHE.

Boaa.

Crpoenue moiekynsl. Bomoponnas xumudeckas cBsi3b. Ou3nueckue CBOMCTBA BOAbL. AHOMaJIUU
cBOWCTB BOAbl. ['mapoduiapHbie W rUApOo(OOHBIE BemecTBa. XWMHUYECKHE CBOHCTBA BOIBI
KpyroBopot Bojasl B npupoje. Bomoouncrka. Asparus Boabl. beitoBeie GriibTpsl. MuHEepanbHbIE
BOJbL. JIuCTHMIIIMpOBaHHAs BOJA, €€ MOJIYyYEHUE U IPUMEHEHUE.

OO0masi XapakTepUCTHKA raJIOTeHOB.

Crtpoenue atoMoB. IIpocTblie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpartkue cBenenus o xmope, 6pome, ¢prope u one. [I[puMeHeHne TaTOTE€HOB U UX COCJAMHEHHUI B
HapOJHOM XO351CTBE.

Cepa.

CtpoeHue aroma, aJuIOTpOIUs, CBOMCTBA U MPUMEHEHHE pomouyeckoil cepbl. Okcuasbl cepsl (IV) u
(VI), ux monyuyenue, cBoiicTBa U npuMeHeHue. CepHas KHUCJIOTa U €€ COJIM, UX NMPUMEHEHHUE B
HapoAHOM Xo3siicTBe. [Ipon3BOACTBO CEpHON KHUCIIOTHI.

A3or.

CtpoeHue aroma M MOJIEKYNbI, CBOICTBa IPOCTOro BellecTBa. AMMMAK, CTPOEHHUE, CBOWCTBA,
nosiyueHue u npumeHenue. Conu aMMoHHUS, UX cBoiicTBa U puMeHenue. Oxcuapl azorta (1) u (IV).
A3OTHas KUCIIOTa, €¢ CBOICTBA U MpUMEHEeHHe. HUTpaThl 1 HUTPUTHI, MpobdIeMa UX COJepKaHUs B
CeNIbCKOXO03HUCTBEHHOM MPOAYKIIUH. A30THBIE YIOOpEHHUS.

Dochop.

CtpoeHue aToMa, alJIOTpOIUs, CBOIicTBa Oenoro u kpacHoro ¢ocdopa, nx npumenenne. OCHOBHbIE
coenuHeHus: okcua hocdopa (V) u oprodhocdopHas kuciora, pocharsl. DocopHbie ynoOpeHus.

Yraepoa.



Ctpoenue aToma, ajuIOTpONHs, CBOCTBAa Moaudukamnuii, mpuMmenenrne. Oxcuanl yriaepoaa (1) u
(IV), ux cBoiictBa u nmpuMeHeHHe. KapOOHATHI: KalbIUT, COAA, MOTAIl, UX 3HAYCHUE B TIPUPOJIE U
YKU3HU YEJIOBEKa.

Kpemunii.

CtpoeHue aromMa, KpUCTAUTMYECKUH KPEMHHUH, ero cBolicTBa U npuMeHnenue. Oxkcua kpemuus (IV),
€ro NpupoAHbIe pasHOBUAHOCTU. CUIUKATHI. 3HAYCHUE COSAMHEHUN KPEMHUS B dKUBOW U HEXHUBOU
npupoze. IonsaTre o CUIMKaTHON IPOMBILUIEHHOCTH.

JdemMoHCcTpaumu.

OO0pa31pl raToreHoB — MPOCTHIX BellecTB. B3auMonelicTBre raloreHoB ¢ HATpUEM, C aTFOMUHUEM.
BriTecHeHne xiopoM Opoma WM WOJa W3 PacTBOPOB WX coiiedl. B3ammoneiicTBue cepwl ¢
METaJUIAMH, BOJOPOJOM M KHUCIOPOAOM. B3auMoaeicTBue KOHIIEHTPUPOBAHHOW a30THOW KHUCIJIOTBI
¢ menwto. [lornomenue yriieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBiIeHHE Meau U3 ee
okcuaa yriaeM. OOpasubl IPUPOJHBIX COEIMHEHUHN XJopa, cepbl, pochopa, yriaepoaa, KpemMHHS.
OO0pa3ipl BaKHEHIIUX 7151 HAPOIHOTO XO3SHCTBa Cylb()aToB, HUTPATOB, KapOOHATOB, (ocaToB.
OO6pa3iibl cTekna, KEpaMUKH, IIEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. Ilonyuyenue u pacno3HaBanue Bogopoja. 21. MccnenoBanue moBepXHOCTHOT'O HATSKEHUSI BOJIBI.
22 PacTBOpeHME II€pMaHraHaTa Kajiusi WIM MEIHOro Kymnopoca B Boge. 23. I'maparanus
o06e3BoxkeHHOTO cynbdara menu (II). 24. 3roToBiieHre TUTICOBOTO OTIEYATKA.

25. OsHakoMJIEHHE C KOJUIEKIUMeH OBITOBBIX (UIbTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHepalibHOW Bonbl. 27. KadecTBeHHas peakuus Ha rajmoreHua-MoHbl. 28. Ilomydenue u
pacriozHaBanue kuciopona. 29. I'openue cepbl Ha Bo3ayxe u B kuciopoze. 30.CpoiicTBa
pazbaBiienHol cepHoM kucioTel. 31. M3ydenue cBoiicTB ammuaka. 32. PacriosnaBanue coseit
ammoHus.  33.  CaoiictBa  pa3z0aBieHHOW  a30THOM  KkucnoTel. 34.  B3aumopeiictBue
KOHIIGHTPUPOBAaHHON a30THOM KHCIOTBl ¢ Menpto. 35. T'openue ¢docdopa Ha Bo3ayxe U B
kuciopose. 36. Pacno3naBanue ¢docdaros. 37. T'openue yrns B kucinopone. 38. Ilomyuenue
YTOJIBHOM KHUCTOTHI U U3y4eHue ee cBoucTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenune rugpokapOonata HaTpus. 41. [lomyueHre KpeMHEBOM KHUCIOTHI U M3YYEHHUE €€
CBOJNCTB.

Tema 4. IIpakTukym 2. CBoiicTBa cOeIMHEHHII HEMETAJLIOB.

1. Pemienne »sKcnepuMeHTaNbHBIX 3amad mno TeMe «lloarpymma ramoreHoB». 2. Pemienue
SKCIepUMEHTaNbHbIX 3a1au 1o teme «[loxrpynma kucimopona». 3. Ilomydenue, coOupanue u

pacrno3HaBaHUEC ra30B.

Tema 5. O0001mIeHHe 3HAHNH 10 XUMMH 32 KyPC OCHOBHO# mKoJbl. [loaroroska



K rocyjaapcrBeHHoil uroropoi arrecranuu (I'MA).

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema xumudeckux sineMeHToB [[. 1. Menneneesa.
@u3nyeckuil CMBICI TOPSAJKOBOTO HOMEpa D3JIEMEHTa, HOMEPOB IE€puoJa U  IPYMIbL.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 2JIEMEHTOB U X COCJUHEHMI B IIEPUOJAX U TPYIIIAX B CBETE
IIPEJICTAaBICHUHA O CTPOCHUU aTOMOB 3JIEMEHTOB.

3HaueHUe MEepUOJUYECKOr0 3aKOHA. BHIbl XMMHUYECKHMX CBSI3€ W TUIBI KPUCTAINIMYECKHX
pemeTok. B3auMocBs3b CcTpoeHHs U CBOMCTB BemiecTB. Kiaccudukanus XMMUYECKHX peakUuuil 1mo
Pas3IMYHBIM NIPU3HAKaM (YHUCIIO M COCTAB PEArHPYIOLINX U 00pa3yrolUXcs BEIECTB; HaTUYUe
rpaHulbl  paszgena  ¢as3; TemIoBod APQeKT; H3MEHEHHEe CTeleHeH OKHUCIEHHs aTOMOB;
UCIIOJIb30BaHUE KaTajlu3aTopa; HalpaBieHHe NpoTekaHus). CKOpoCTh XMMHUYECKHX pEaKUMi M
daktopel, Bimsomue Ha Hee. OOpPaTUMOCTh XUMHUYECKHUX PEAKIMH M CHOCOOBI CMEIICHUS
XUMHYECKOIO PABHOBECHS.

ITpocTele 1 ci10XHBIE BeleCcTBA. MeTauibl U HEMeTasuIbl. [ eHeTuueckue psasl MeTaia, HeMeTasuia
U rmepexomHoro Merawia. OKCHIBIM THUAPOKCHIBI (OCHOBAaHHS, KHCIOTHL, aM(OTEepHBIE
THIIPOKCUIBI), coin. X cocras, kimaccudukanus 1 oOue XMMUYECKHE CBOWCTBA B CBETE TEOPUHU

BHGKTpOHI/ITI/I‘{eCKOﬁ Jucconranuu.

PacnipenesieHue yueOHbIX 4YacoB 10 pa3jiejiaM nporpamMmal 8 — 9 KjiaccoB



KommuectBo 4JaCoB, OTBOAMMEBIX HAa U3Y4YCHHC 1<a>1<z[0171 TEMBI, U KOJIMYCCTBO KOHTPOJIBHBIX

paboT 10 JaHHOU TeMe MPUBEIEHO B TabJIHUILIE:

8 ki1acc
KoJ-Bo
Oo1ee KoJj-Bo
NMPaKTHYEeCKUX
Tema KO0JI-BO KOHTPOJIbHBIX
(J1aGopaTOPHBIX)
4acos pador
padoT
BBenenue B XUMHIO. 7 3
ATOMBI XUMHYECKUX DJIEMEHTOB. 9 1
IIpocTeie BemiecTBa. 6
CoeanHeHnsT XUMAYECKUX DIIEMEHTOB. 14 1
N3meHeHus, IpouCXOoAsIIHe ¢ BEIeCTBAMM. 13 1 2
Teopusi 3JIEKTPOJUTHUYECKON UCCOLMAIMUA U 19 1 2
CBOMCTBa KJIACCOB HEOPTraHUYECKUX
COCIMHEHUH.
HToro 68 4 7
9 kiacc
Koua-Bo
O6mree Koa-Bo
NMPaKTHYECKUX
Tema KO0JI-BO KOHTPOJIbHBIX
(1abopaToOpHBIX)
4acoB pador
pador
Brenenue. O0mas xapakTepucTuka 10 1
XUMHUYECKHUX DIIEMEHTOB U XUMUYECKUX
peakumii. Ilepuonnueckuii 3aK0H 1
[lepnonnueckas cucreMa XMMHUYECKUX
anemenToB /I. 1. Menaeneera
MerTaisl 14 1
[Tpaktukym 1. CBoiicTBa MeTa/ULIOB U HUX 2 2
COCJIMHEHUH.
Hemeransl 25 1
[Mpaktukym 2.  CBolicTBa  COEAMHEHUI 3 3
HEMETAJJIOB.
O06o01eHre 3HaHUI IO XUMUH 33 KypC 12 1
OCHOBHOI n1kosl. Iloaroroska
K TOCYAapCTBEHHOW UTOTOBOM aTTECTAllUU
(T'NA)
Hroro 66 4 5




TemaTuyeckoe MIaHUPOBaHUe y4eOHOro MaTepuasa 8 kiacc

Ne Tema KoaunuecTBO Jara
n/n 4acoB NPOBeIeHUs1
1 2 3 4
Beeoenue (7 uacoe)
BBonubeiii wHCTpykTak mo Th mpum pabore B kaOuHeTe
1. xumuu. Ilpeamer xumuu. BemectBa W ux CBOMCTBa. | ]
XUMHYEeCKUH 3JIeMEHT U (DOPMBI €ro CYIIeCTBOBAHUS.
[IpeBpamenust BemecTB. HekoTopele  HcTOpUYECKHE
2 CBEICHHUSI 110 XUMUHU. .
[lepuonnueckass  cucremMa  XUMHYECKHUX  3JIEMEHTOB
3. JA.N.MenneneeBa. 3HaKu XUMHUYECKUX DJIIEMEHTOB. 1
Xumudeckue ¢opmynbl. OTHOCHTENbHAs aTOMHAs U
4 MOJIEKYJIIpHAsl MaCCHhI. 1
Hucrpykraxx mo TB. Ilpakrtuyeckas padora Nel
5. «Jlaboparoproe obGopynoBaHue U OOpalieHHe C HUM. | ]
AHannu3 BOIbD.
Hucrpykrax mno Tb. Ilpakruyeckass padora Ne2
6. «Habmo1eHue 3a ropsIieii cBe4on» 1
Hucrpykrax mno Tb. Ilpakruueckass paGora Ne3
7 «AHanu3 MOYBbHI» 1
Amomul xumuueckux rnemenmos (9 uacog)
OCHOBHBIE CBEJIEHUS O CTPOEHUU aTOMOB. M30TOTIHI. 1
CtpoeHue SJEKTPOHHBIX O0O0JI0YEK aTOMOB XHUMHUYECKHX
anemeHnToB NeNe 1-20. 1
10. Merannnueckie 1 HEMETaNIMYEeCKUE CBOKMCTBA 3JIEMEHTOB
U UX U3MEHEHHUE B IEPUOINYECKON TabnuIe. .
11. HNonHast xumudeckas CBs3b.
1
12. KoBanenTHas xumuyeckasi CBSI3b.
1
13. KoBasieHTHas HOJIApHas XUMUYECKas CBSA3b.
DnekTpooTpunareabHOCTh (30). 1
14, Merammmdaeckas CBS3b. 1
15. Cucremaruzanus 1 0000IIeHNE 3HAHUN MO0 TeEME «ATOMBI
XUMUYECKHUX AJIEMEHTOBY. .
16. KonTpoubnas padora Nel o teme «ATOMBI XUMHUYECKHX
AJIEMEHTOBY. 1
IlIpocmouie éewgecmea (6 uacos)
17. [TpocThie BelecTBa-MeTalIbl. AJUIOTPOIUS.
18. [IpocTele BemecTBa-HEMETAIUIBI.




19.

KonnuectBo BemectBa. Mosbs. MossipHast Macca.

20. MoutsipHbIii 00bEM Ta30B.
21. OCHOBHBIE U TPOU3BOJHBIC €IMHUIIBI U3MEPEHUSI MACCHI,
KOJIMYECTBA M 00beMa BEIISCTRA. 1
22. Penienue 3a1a4 ¢ UCIOAb30BAaHUEM MOHITHH «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIA 00BemM», | 1
«TIO0CTOSIHHAsE ABOTaJipo».
Coeounenusn xumuueckux snemenmos (14 uacos)
23. Crenenp okucieHus. Hadao HOMEHKIATypbl OMHAPHBIX
COCJIMHEHU. 1
24, Oxcusl.
25. Oxcusl.
26. OcuoBanmst. CTemneHb OKUCIEHUS U 3apsi HOHA B
CpaBHEHUH. 1
27. OcuoBanust. CTeneHb OKUCIEGHUS W 3apsijg  HOHA B
CpaBHEHUH. 1
28. Kucnotsl. 1
29. Kucnotsl. 1
30. Comn. 1
3L Comn. 1
32. AMopbhHBIE W  KPUCTALIMYECKHE  BeIlIecTBa. | HIIBI
KPUCTAJUTMYECKUX PEHIETOK. 1
33. Uucteie BemiectBa U cmecu. CoctaB cMmeceid (MaccoBasi U
00BbEeMHast 1011 KOMITIOHEHTOB B CMECH). 1
34, Pemrenue 3agaq Ha cMecH.
35. Pemenne 3amau Ha cMecH.
36. Koutpoasnas padora Ne 2 mno Tteme «CoeauHeHUs
XAMHYECKHUX DJIEMCHTOBY. .
H3zmenenusn, npoucxooauwgue c seujecmeamu (13 uacos)
37. ®usnyueckue SBICHUS B XMMHUU KaK OCHOBa pPa3JeieHUs
CMECEH. 1
38. [Ipu3Haky ¥ ycnoBuUsl TEUEHUSI XUMUYECKUX PEAKIIUH. 1
39. 3aKkOH COXpaHEHHSI MacChl BeIIeCTBA. Y PaBHEHUS
XAMHYECKHUX PEaKIUM. 1
40. PacueTsl M0 XUMUYECKUM YPABHEHUSIM. 1
41. Peaknum pasnoxenns. [loHsTHE O CKOPOCTH peakuuu U
KaTaau3aTopax. .
42. Peaxiu COEIMHEHMS. IMTonsarue 0 ETI0YKax
[IPEBPALLICHUN. L
43. Peakiuu 3amernenust. P akTHBHOCTH METaJLIOB.
44, Peakmin oOmeHa. Y crnoBust X MPOTEKaHUs 10 KOHIIA.




45,

Tunbl XUMHYECKUX pPEaKIUd Ha TMPUMEPE CBOMCTB BOJIBI.

[TonsTue o runponuse. .
46. TuIbl XUMUYECKUX pPEAaKLUN Ha IIPUMEPE CBOWCTB BOJBI.
[TonsTne o runponuse. .
a7, HNucrpykraxxk mo Tb. Ilpakruyeckass pabora Ned
«[Ipu3HaKN XUMHUECKUX PEaKLIUi U UX KiacCU(DUKALIU. .
48. Koutpoasnas paGora Ne 3 mno teme «l3meHenus,
MIPOUCXOMSAIINE C BEIIECTBAMUY. .
49. Hucrpykraxk nmo Th IIpakruueckas paGora Ne 5
«IpuroToBieHune pacTBoOpa caxapa ¢ 3aJaHHOM MaccoBOH | 1
IOJIEH.
Teopusa 3nekmponumuyecKkoil OUCCOUyUauuU U C60ICMEa Kiacco8 Heop2aHudecKoil Xumuu
(19 uacos)
50. OnekTponuTrueckas aucconuanus. OCHOBHBIE TOJIOKEHUS
TOM. L
52. Kucnotsr B cBere TO/I. 1
53. Kucnotsr B cere TO/I. 1
54. OcnoBanus B cBete TO/I. 1
55. OcnoBanus B cBete TO/I. 1
56. OcnoBanus B cBete TO/I. 1
57. Oxkcunpl B cBete TO/I. 1
58. Oxkcunpl B cBete TO/I. 1
59. Comu B cBete TO/I. 1
60. Comu B cBete TO/I. 1
61. Comu B cBete TO/I. 1
62. OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
63. OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 1
64. Hucrpykrax mo Tb IIpakruyeckass paGora Ne 6
«CBOWCTBA 3JIEKTPOJIUTOBY. .
65. [TonsiTHE O TEHETHYECKOM CBSI3M MEXAY KIlacCcaMH
HEOPraHUYECKUX COCAVHEHUN. L
66. Hucrpykrax no Th
IIpakTuyeckas padora Ne 7. «OxcnepuMeHTandbHOE | ]
pemenue 3ana4 o TO/».
67. [ToaroToBKa K HTOTOBOM KOHTPOJIBHOM padoTe.
68. Nrtorosoe 3ansiTHe Mo Kypcy 8 kiacca.




TemaTHYecKoe MJIAHUPOBaHHME YUeOHOr0 MaTepuaJja 9 Kiace

Ne Tema KoaunuecTBO Jara
n/n 4acoB NPOBeIeHUs1
1 2 3 4

Beeoenue. Oouyan xapaxmepucmuka XumuuecKux 31eMeHmo8 U XUMU4eCKux peakyuil.
Ilepuoouueckuii 3axon u Ilepuoouueckasa cucmema xumuueckux nemenmos /. U. Menoeneeea

(10 uacos).

1,2. XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa Ha OCHOBaHUU
ero monoxenus B Ilepumommueckoir cucreme JI.U. |2
Meupeneena

3. XapakTepucTUKa XUMUYECKOIO 3JIEMEHTa MO KUCJIOTHO -
OCHOBHBIM CBOMCTBaM 00pa3yeMbIXx UM coeluHeHui. | 1
AMoTepHbIe OKCHUIBI U THIIPOKCHIBI.

Ilepnonnueckuit 3akoH u Ilepmonmnueckas cucrema [I.H. 1

4. MeneneeBa B CBETE YUEHHs O CTPOCHHH aTOMa.

XuMu4deckas opraHu3aiys IpUpPOIbL. 1

5.

Krnaccudukanus XHMHYECKAX PEaKIIHi. 1

6.

CKOpOCTh XUMUYECKUX PEAKIUH. 1

7.

KaranusaTopsl u kaTanus. 1

8.

O06o0mieHrne u cucreMaru3anus 3HaHui 1mo teme "OOomas

9. XapaKTePUCTHKA XUMUYECKUX HJIEMEHTOB M XUMHUYecKux | 1
peakiuit”.

Kontponbnas pabora 1 "OOmas XxapakTepuUCTHKa

10. XUMUYECKUX AIIEMEHTOB U XUMUYECKHUX peakuui'. 1

Memannwt (14 uacos).
[Tonoxxenne wmetaiuioB B Ilepuonuueckoit  cucreme

11. xummnaecknx snemeHToB J[.M. Menneneesa u crpoenue ux | 1
aTOMOB.

XUMHUYECKUE CBOMCTBA METAJIOB. 1

12.

[Tonmy4yenue meTauios.
1

13.

Koppo3sus meramios.
1

14,

[llenouHble METATIBI. 9

15,16.

17,18. | bepuuii, MarHui 1 METOYHO3EMETBHBIE METAJUTBI. 9
AFOMUHUT. 2

19,20.

Keneso. 5

21,22,

O00011IeHNE U CUCTEMATHU3AIHS 3HAHUI. 1

23.

24. Konrponbnas pabdora 2 o teme "MeTtasuisl".




Ilpakmukym 1. Ceoiicmea memannoe u ux coeounenuii (2 uaca).

[Ipaktuueckass pabGora 1 "OcymecTBieHHE LEMOYKU 1
25. XUMUYECKHUX TTPEBPAIICHUNA".
[TpakTtuyeckas padota 2 "DKCHepUMEHTAIbHBIC 33Ja4H 110 1
26. pacro3HaBaHUIO U MOJYYEHUIO COEAMHEHUI METaJUIOB".
Hememannwt (25 uacos).
Hemerannsl: aTomMbl U mpocThle BemiectBa. Kuciopof, 1
217. 030H, BO3/IyX.
28. Bonopon. 1
Bopna. Bona B xu3HU yenoBeka. 1
29.
l"anoreHsr. 1
30.
31. CoenuHeHust rajJoreHoB. 1
32. [Tomyuenue ramoreHoB. buonormdyeckoe 3HaYeHUE U 1
MPUMEHEHUE TaJIOTEHOB U UX COEMHEHUN.
Kucnopon. 1
33.
Cepa. 1
34.
CoenuHeHus cepsl. 1
35.
Cepnas KucI0Ta Kak 1eKTpoauT. Cou CepHOI KUCIOTHI. 1
36.
Cepnas kucnora kak okucaurenb. [lomyduenue wu 1
37. IPUMEHEHHE CEPHOIN KUCIIOTHI.
A3or. 1
38.
Ammuak. Conam aMMOHMUS.
1
39.
Oxkcunsl a3ota. A30THas KUCIIOTa KaK dJIEKTPOJIHT. 1
40.
A3oTHas KkucinoTa Kak okucnutenb. Comum  a30THOU 9
41,42. | KHCIIOTEL.
®ochop u ero coequHEHUS.
1
43.
44, VYraepon. 1
Okcuppl yraeposa.
1
45,
46. VYroapHas KUCIIOTa U €€ COJIH. 1
KpemHwnii. 1
47.
CoennHeHns: KpeMHUS.
1
48.
CumnkatHasi IPOMBIIUICHHOCTb. 1
49.
50. O00011IeHNE U CUCTEMATU3AIMS 3HAHUA. 1




51.

KonTtponbnas padora 3 mo teme "Hemerammsr".

|1

Ipaxmukym 2. Ceoiicmea coedunenuit nememannos (3 uaca)

[Tpaktuyeckas padota 3 "DKcrnepuMEHTAIbHBIC 33Ja4H 110

52. teme "lIloarpymnma kucmopoma"". 1
[Ipaktuyeckas pabota 4 "DKcnepuMEHTAIbHBIC 334l 110 1
53. teme "l[loarpymma ragoreHos"".
[lpaktuyeckas pabora 5 '"l[lomydyenue, coOupanue u 1
54, pacro3HaBaHHE ra3oB".
Qb600wenue 3HanUll RO XUMUU 30 KYPC 0CHOBHOU wiKovl. Ilo0zomoexa
K 2ocyoapcmeennoi umozosoii ammecmayuu (I'HA) (12 uacos).
[ToaroToBKa K UTOTOBOI KOHTPOJILHOM paboTe. 1
55.
HToroBast KOHTpOJIbHAS paboTa. 1
56.
57 Ioxnroroska
66. K TOCYAapCTBEHHOM UTOTOBOM aTTECTAllUU 10

TemaTuueckoe IJIAHHPOBAHME 110 MMPOrpamMmMe BOCIIUTAHUA.




8 ki1ace

Paznea

MoayJid BOCIMTAHUSA

BBenenue

[[IxonpHBIN YPOK

ATOMBI XUMHUYECKHX JIEMEHTOB

CamoympaBieHue
ITpodopuenrtanms

COGI[I/IHCHI/IH XHUMHUYCCKUX 3JICMCHTOB

[[IxonpHBIN YPOK

I/ISMCHCHI/IH, MMPOUCXOAAIHNEC C BCHICCTBAMU

[1IKOJIbHBIN YPOK

Teopus 371€KTPONUTHYECKOHN TUCCOLMALINU U
CBOMCTBA KJIACCOB HEOPIaHUYECKOW XUMUU

[IxonpHEBIE MEeaUA
[IIx0JIBHBIN YPOK

9 kJjacce

Pa3gen

MoayJid BOCIMTAHUSA

Beenenue. O0mmas xapakTepucTuka
XUMHYECKHUX DJIEMEHTOB ¥ XUMHUYECKHX
peakuuid. [lepronnueckuii 3aKoH U
Ilepuoauueckast cucreMa XMuMHYECKUX
sneMenToB [. 1. Menneneera

[IIxonpHBIN YyPOK

Mertanibl CamoymnpaBieHue
ITpodopuenrtanms

[Ipaktuxkym 1. CBOKCTBa METAJIJIOB U UX Kypcbl BHEYpOUHOH N€ATEIBHOCTH

COE€IMHEHUN

Hewmerannsl [[IxonbHBIN YPOK

[Ipaktuxym 2. CBOliCTBa COeTMHEHUM Kypcbl BHEYpOUHOH N€ATEIBHOCTH

HEMETAJJIOB

O060011eHre 3HaHUH IO XUMUU 33 KypC
OCHOBHOMH 11Kkobl. Iloaroroska
K TOCYAapCTBEHHOM UTOTOBOW aTTECTAlluU

[IIxonpHEBIE MeaHA

Jlureparypa




MeTtoauyeckue u TUAAKTHYECKHE MaTepUAJIbI:

1. I'abpuensn O. C., Bockoboitnukosa H.II., Smykosa A.B.. HacronbHas kHura yuurens.
Xumus. 8 ki.: Meroauueckoe nmocodue. — M.: Ipoda, 2010.

2. Xumusa. 8 kin.. KontponbHble U mpoBepouHblie paboThl k yueOHuky O. C. I'aGpuensHa
«Xumus. 8 / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymakosa u n1p. — M.: JIpoda, 2009 .

3. I'abpuensn O. C., BockoOoitnukoBa H. II. Xumua B Tectax, 3amadax, yHIpaKHEHHUSX.
8— 9 k1. — M.: [Ipoda, 2009 .

4. IlpumepHas mporpaMMa OCHOBHOTO 0011ero 00pa3oBaHus 10 XUMHUH (0a30BBIN YPOBEHB);

5. ABTOpcKas nporpamma  O.C.I'abpuensina, cootBeTcTByIomas denepaibHOMY
['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO obmero o0Opa3oBaHus U
JOIyIieHHass MuHHCTEpCTBOM 0oOpa3zoBanus u Hayku Poccuiickort @enepanuu (O.C.I'abpuensa
[Tporpamma kypca xumuu Juist 8-9 kiaccoB obieoOpazoBaTenbHbiX yupexaenuit / O.C.I'abpuensn.
— M.: Jlpoda, 2012r.).

6. .I'abpuenssu O. C., OctpoymoB U. I'. HacrtonbHas kHura yuurtens. Xumusa. 9 K J.:
Mertonudeckoe mocodoue. — M.: JIpoda, 2010r

7. Xumus. 9 x 1.: KontposnbpHble U npoBepouHble padoTel k yueOHuky O. C. ['abpuensHa
«Xumus. 9 / O. C. I'abpuensH, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: IIpoda, 2009r.

8. T'abpuenssu O. C., OctpoymoB M. I'. Hsywaem xumuio B 9 k .. Jumaktudeckue
matepuaisl. — M.: brnuk miroc, 2009r.

9. I'abpuensan O. C., SAmykoBa A. B. Pabouas terpanp. 9 k i1. K yuebnuky O. C. I'abpuensna
«Xumus. 9. — M.: [Ipoda, 2012r.

10. I'abpuensn O. C., Bockoboitnukosa H. I1. Xumus B Tecrax, 3amadax, ynpaxHEHHSX.
8— 9 k1. — M.: [Ipoca, 2009r.

ITocoOus puist yqyammxcs:

1. I'abpuenan O. C., Hluwyxosa A. B. Pabouas terpans. 8 k 1. K yuebnuky O. C. I'abpuensna
«Xumus.8». — M.: lpoda, 2012r.

2. Terpanp i 1a0OPaTOPHBIX OMBITOB M MPAKTHUECKUX padboT kK yueonuky O.C.I'abpuensna
«Xumus .8 kmace» [Nabpuensu O.C., Kymmosa A.B.-M.: [Ipoda, 2012.

DJIeKTPOHHBbIE MOCOOUS MO MpeaAMeTY:

Xumus (8-11xkmacc) Bupryanpnaas madoparopust (3JIEKTPOHHOE YIeOHOE U3/TaHHE)

Xumus. MynpTuMeaniiHoe yaeOHoe mocodre HoBoro odpasma. 8 kmacc. Jluck 1, 2, 3.

Xumus g Beex —XXI. Pemenne 3agau. Camoyunrtens

OTtkpsiTast XuMus (MOTHBIA WHTEPAKTUBHBINA KYPC XHUMUH)

HNHTepHeT pecypcebl:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH



http://www/
http://www.mon.gov.ru/

http://www.fipi.ru IToprax ®UITU — OenepanbHblii KHCTUTYT II€JArOTHYECKUX U3MEPEHUI

http://www.ege.edu.ru ITopran EI'D (uapopmarnmonnoit noguepxku EI'D)

http://www.probaege.edu.ru ITopran Enunsiii sx3ameH

http://edu.ru/index.php ®enepanbHblii mopran «Poccuiickoe 0OpazoBaHue

http://www.infomarker.ru/top8.html RUSTEST.RU - ¢eaepanbHblii IEHTp TECTHPOBAHHUS.

http://www.pedsovet.org Beepoccutiickuit Matepuer-Ileacoser.

http://ru.wikipedia.org/ - cBo6omHAas SHIMKIIOIE NS

http://him.1september.ru/ snekrponHas Bepcust ra3eThl «XUMHUS;

noptan (Metoandeckue pazpabOTKu AJisi ypOKOB XUMUU, IPE3CHTAINH);

http://www.uroki.net — pa3paboTku ypoKOB, CLIeHAPHH, KOHCIIEKTBI, [IOYPOYHOE IJIAHUPOBAHUE,

http://Www.it-n.ru — ceTb TBOPUYECKUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u nmpe3eHTaium;

http://infourok.org/ — pa3paboTku ypoKoB, IIpe3eHTAIHH.

http://kontren.narod.ru - uHGOPMAMOHHO-00PA30BATEIBHBIA CAWT ISl TEX, KTO H3ydaeT

XUMHIO, KTO €€ IPCogacT, AJIsd BCEX KTO UHTCPECYCTCA XHMHECH.

http://www.alhimik.ru/ - ATXHMHK OJMH U3 JIyYIIHX CAWTOB PYCCKOS3BIYHOTO XUMHUYECKOTO

I/IHTepHeTa OpI/ICHTI/IpOBaHHHﬁ Ha YUYUTCJIA U YYCHUKA, [TPETIoAaBaTeJIsl U CTYACHTA.


http://www.fipi.ru/
http://www/
http://www.ege.edu.ru/
http://www/
http://www.probaege.edu.ru/
http://edu.ru/index.php
http://www.infomarker.ru/top8.html
http://www/
http://www.pedsovet.org/
http://ru.wikipedia.org/
http://him.1september.ru/
http://www.uroki.net/
http://www.it-n.ru/
http://festival.1september.ru/
http://infourok.org/
http://kontren.narod.ru/
http://www.alhimik.ru/







		2023-09-14T09:25:17+0400
	Маллямова И.А.




