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- Pa3BACHSATH HA NpuMepax (MPUBOAUTHL MPUMEPHI, OATBEPIKAAIOLINE) MATEPHAIBHOE EIMHCTBO
¥ B3aMMOCBSI3b KOMIIOHEHTOB JKHBOH U HEXXMBOW IPHPO/IBI U YETOBEKa KaK BAXKHYIO YacTh 3TOr0
eIMHCTBA,

- CTPOMTB CBOE TOBEJIEHHE B COOTBETCTBUM C IPHHLIMNIAMH GePeKHOr0 OTHOLIEHHUS K TPHPOJIE.
3. B tpynoBoii cepe:

- IJTAHKPOBATh U MPOBOAUTE XMMHYECKUI IKCIIEPUMEHT;

- UCII0JIb30BATh BELIECTBA B COOTBETCTBHHU C MX MpeJHA3HAYEHHEM U CBOMCTBAMM, ONTHCAHHBIMH
B HHCTPYKLIMSX MO MPHMEHEHHIO.

4. B chepe 6e30macHOCTH KU3HENEATEBHOCTH:

- OKa3blBaTh IEPBYIO MOMOIIb MPH OTPABJIEHUSX, OKOTrax W APYTHX TpaBMax, CBA3aHHBIX C
BELIECTBAMHU H 1ab0opaTOpHBIM 000pYyI0BAaHHEM.

KODPGKHHOHHO - pasBHBaKLlast paﬁo‘ra BRIKYAET:

e BBIOOp ONTUMANBHBIX MUl Da3BUTHS peOEHKAa ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMH
3[0pOBbsi KOPPEKLHOHHBIX MPOrPaMM/METOMK, METOJOB M MNpPUEMOB OOyYeHHS B
COOTBETCTBUH C €ro 0COOBIMU 0Opa30BaTeILHBIMI MOTPEOHOCTIMH;

e CHUCTEMHOE BO3JeiCTBHE Ha Y4eOHO-MO3HABATENIBHYIO [JeSTENbHOCTh peOeHKa B
IuHaMHKe 00pa3oBaTeIbHOro NpolLecea,

e pa3BUTHE SMOLMOHAILHO-BOJIEBOH U JIMYHOCTHOM cep peOeHKa H NMCHXOKOPPEKIIHIO ero
MOBEICHUS,

[Ipu opraHu3aLuy KOPPEKLMOHHBIX 3aHATHH HEOOXOAUMO HCXOAUTH U3 BO3MOXKHOCTEH pebeHKa:
3a/laHke JIOJUKHO JIe)KaTh B 30HE YMEPEHHOM TPYAHOCTH, HO OBITH JOCTYNHBIM, TaK Kak Ha
MEepBBIX JTarnax KOPPeKIMOHHOH paboTshl HeoOXomuMo o0ecrnevnTh Y4YeHHKY MepeKHBaHHE
ycrexa Ha (DOHe OnpeaeseHHOl 3aTpaThl yeunuid. B nanbHeiiueM TpyaIHOCTH 3afaHus Clielyet
yBEJINYMBATh IPOMOPLUMOHAIEHO BO3PACTAIOIIHM BO3MOKHOCTSAM pebeHKa.

Pazngen 2.Conepxanne yueGHOro npeamera
8-9 knacenl

OCHOBHOE COJIEP’KAHUE
8 knacc
Beenenne

[lpenmer xumuu. MeTonel mno3HaHMS B XUMuUHM: HaOMIONEHHE, OIKCIEPHMEHT,
mozenupoBaHue. VICTOYHHMKH XHUMHYECKOW WH(oOpMauuu, ee MNOoMydeHHe, aHaliu3 o
NpeACTaBlieHne ero pe3ynbTatoB. [loHATHE © XHMHYECKOM OJJeMeHTe H (opMmax ero
CYLIECTBOBAaHHUS: CBOOOJHBIX aToMaxX, MPOCTHIX U C/IOKHBIX BelecTBax. [IpeBpalleHus BEUIeCTs.
Otrnuune XHMHUYECKHX peakuuil oT (usuueckux sBieHUH. Polb XMMHH B JKH3HM YeJIOBEKA.
Xemodunus u xemooOus. Kparkue cBeieHHs U3 HCTOPUH BOZHMKHOBEHHS M Pa3BUTHA XHMHH.
Ponb OTE4YeCTBEHHBIX Y4YEHBIX B CTAHOBICHHH XUMHYeCKOH Hayku — pabotel M. B.
Jlomonocosa, A.M. Byrtnepopa, [I. M. Menneneesa. Xumuyeckas CHMBOJIMKA. 3HaKH
XMMHYECKHX 3JIEMEHTOB M MPOUCXOXKIeHHe WX HazpaHui. Xumudeckue dpopmynbl. MHOEKCH H
ko3¢ uumenTsl. OTHOCHTENbHBIC aTOMHAs M MOJeKylspHas Maccel. IIpoBenenue pacueroB
MaccOBOM JI0JIH XUMHYECKOro 37eMeHTa B BELECTBE Ha OCHOBE ero ¢opmyisl. Ilepuonuueckas
cucrema XuMHueckuxX sneMeHToB [I. WM. Menzeneesa, ee CTpyKTypa: Manble M Ooubluue
MEpHOJIBI, TPYNIBl U MOArpymnbl. Ilepuosnyeckas cucTeMa Kak CIIpaBO4HOE mocobue s
NOJYYEHHs] CBEIEHUH O XMMHUYECKHX JJIEMEHTaX.
Hemouncrpauun. 1. Mozenu (mapocrepruesbie H CTioapra—Dbpurneba) pasnuuHbIX NTPOCTHIX U
CJIOXHBIX BELLECTB.
2. Komnexuus cTekIsSHHON XuMudeckoit nocynsl. 3. Konnekuus MaTepraioB H H3JIEIUH U3 HUX
Ha OCHOBE amOMHUHUA. 4. B3amMomeitcTBHe MpaMopa ¢ KMCIOTOH M MOMYTHEHHE H3BECTKOBON
BO/IBL.



Tema 1. ATOMBI XHMHYECKHX 3/1EMEHTOB

ATOMBI KaK (popMa CyLIeCTBOBAHHS XUMHUYECKHX 371eMeHTOB. OCHOBHBIE CBEICHHUS O CTPOCHUU
aTomoB. JloKa3aTe/bCTBA CIOXKHOCTH CTpoeHns atoMoB. Ombitel Peseppopra. [Inanerapuas
MOJIEJIb CTPOEHHUS aToMa.

CoctaB aTOMHBIX fiAep: MPOTOHBI, HEHTPOHBL OTHOCHTENbHAS aTOMHAs Macca. B3auMocBs3b
MOHATHH «IIPOTOH», «HEHTPOH», «OTHOCUTEIbHAS aTOMHAS Maccay.

M3MeHeHue yKca MPOTOHOB B siipe aTOMa — 00pa3oBaHUe HOBBIX XHMHYECKUX HIEMEHTOB.
Viamenenne ducna HEHTPOHOB B sape aroMa — o0pasoBaHue H30TONOB. COBpeMeHHOE
OTpe/IeJIeHHe MOHATHA «XUMHUYECKHH 3neMeHT». M30Tome! Kak pasHOBHIHOCTH aTOMOB OJHOTO
XHMHMYECKOTO 3JIEMEHTA.

OnexkTpoHbl. CTpoeHHMe 5IeKTPOHHBIX YDPOBHEH arOMOB XHMHUYECKHX 3JIEMEHTOB MAIbIX
nepuo10B. [ToHsTHe 0 3aBepLICHHOM IEKTPOHHOM YPOBHE.

[lepuonnueckas cucremMa XHMHYeckuX d1eMeHTOB J[. M. MenzeneeBa u CTpoeHHe aTOMOB —
(u3nyecKuii CMBICT NOPAAKOBOro HOMEpa TEMEHTA, HoMepa IPyYIIIbL, HOMeEpa MepHoa.
M3MeHeHWe uMCla SNEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aroMa XHMHUYECKOro
37IeMeHTa — 00pa30BaHHe IOJIOKHTENBHBIX M OTPHULATENBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aToOMaMu METa/UIOB W HeMeTal1oB. [IpHYHHBl H3MEHEHHS METANTMYECKUX U HEMETAIMYECKUX
CBOMCTB B nepuonax M rpynnax. O6pazoBanue OuHApHBIX coeauHeHuit. [lonstue o6 MOHHOIM
cBsi3u. CxeMbl 00pa3oBaHUs MOHHOM CBSI3H.

B3aumozeiicTBrue aTOMOB 371EMEHTOB-HEMETAILIOB Mexkay co0oif — oOpa3oBaHie IByXaTOMHBIX
MOJIEKYJ]T NMpPOCThIX BeriecTB. KoBaneHTHas HemonsipHas XUMHUYECKasi CBS3b. DJIEKTPOHHBIE H
CTPYKTypHBIE (opMyInbl. B3aumozmelicTBe aTOMOB HEMETA/IOB MeXay coboil — obpazoBaHue
OMHApHBIX COCAMHEHUH HEMETaIOB. DIeKTPOOTpHLaTeIbHOCTh. KOBasleHTHAS MOMspHAs CBA3b.
[TonsiTve 0 BaIeHTHOCTH KakK CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJIEHTHBIE XUMHYECKHE CBS3H.
CocraBnenue Gopmyn OMHAPHBIX COCIMHEHHMH MO BaleHTHOCTH. HaxosieHue BaJ€HTHOCTH 110
(bopmyie GUHAPHOTO COeAMHEHUS.

BzaumozeiicTBue aTOMOB METAIOB MeXy co00H — oOpa3zoBaHKue METAJUIHYECKHX KPUCTAILIOB.
[TonsTHE O METANITHYECKOH CBA3H.

HemoncTpaunu. Monenu aroMoB XHMHUYecKHMX aneMmeHTOB. [lepuoanueckas cucrema
xumuyeckux asnementoB JI. M. MenneneeBa (paznuunbie Qopmel). M3roroBnenue mopeneii
MOJIEKY] OMHaApHBIX COeIMHEHMH. VI3roToBnenume Monenu, WIMIOCTPUPYIOIIEH CBOMCTBA
MEeTaJJIMUECKON CBS3H.

[IpakTuyeckne paborbl 1. IlpaBuna Texuumkm OesonacHOCTH npH paboTe B XHMHUYECKOM
kabunere. Ilpuembl oOpauienus ¢ nabopaTopHbIM O0OpYJOBAHUEM M HarpeBaTeIbHBIMU
npudopaMu.

Konrpoasnas pabora 1 no teme: « ATOMBI XUMHYECKHX JJIEMEHTOBY

Tema 2 IIpocTbie BemecTBa

[TonoskeHue MeTA/JIOB M HeMeTall1oB B [leproauueckoit cucTeMe XMMUUSCKHX 3JIEMEHTOB

. U.MenzeneeBa. Baxxneime npocTele BeUlecTBa — MeTa/UIbl (Kene30, alfOMHHHH, KalbLui,
MarHui, Hatpui, kanui). OOmme ¢Qusznvyeckue cpoicTBa Mera/uioB. Bakueiiinmwe npocteie
BeLIeCTBa-HeMeTa/LIbl, 00pa3oBaHHbIE aTOMaMH KHMCJIOpOAa, BOAOpOJa, a30Ta, cephl, (ocdopa,
yriaepoaa. Monekysbl poCThIX BeleCTB-HEMETA/IOB — BOJAOPOAA, KAHCI0pOIa,

a3ota, rajioreHoB. OTHOCHTEIbHAs MOJIEKYyJsipHas Macca. CrocoOHOCTb aTOMOB XHMHHYECKHX
3JIEMEHTOB K 00Opa30BaHMIO HECKOJBLKHUX IPOCTHIX BEIIECTB — auIOTPOnus. AJIOTPONHBIE
moaudukauny Kuciopoma, ¢ocdopa, onosa. MetannuueckHe M HeMeTalIH4ecKHe CBOWCTBA
npocThIX BetecTB. OTHOCHTEIBHOCTh 3TOTO MOHSATHSL.

Yucno Asoragpo. KomuuectBo BeuiectBa. Monb. MounspHas wmacca. MonspHeiii 06beM
razoo0pa3HeIx BemecTB. KpaTHble eIMHULIBI U3MEPEHHS KOJIMYECTBA BEUIECTBA — MHJLIUMOJIb U
KHJIOMOJIb, MHJUTUMOJISSPHAS M KHJIOMOJISIPDHAs MacChl BeIIeCTBA, MMJUIMMOJSPHBIA H
KHJIOMOJISIpHBIH 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuers! ¢ ucnonp3oBaHueM MOHATHH «KOJIHYECTBO BELIECTBA», «MOJISIPHAA Maccay, «MOJIAPHBIH
00BEM Tra30By», «UHCII0 ABOrajipoy.



Memoncrpauun. O3HakoMIeHHe ¢ KojuleKiuedl MeTamioB. O3HAKOMJIEHHME C KOJUICKLHEH
HEMETAJIOB.

Kontpoasnas pabora 2 o teme: « I[IpocThie BemecTsay

Tema 3. CoeanHeHHsI XUMUYECKHX JJ1€MEHTOB

Crenensb okucnenus. CpaBHEHHe CTENEHH OKHCIEGHMS U BAICHTHOCTH. Omnpeie/ieHHe CTeneHu
OKHC/ICHHS JEMEHTOB B OnHapHBIX coenuHeHusx. CocTaBneHue (opmyn OMHApHBIX
COeIMHEHMH, 001H# criocob X Ha3BaHMIA.

buHapHble COCAMHEHHS METAIOB M HEMETA/UIOB: OKCHIbl, XJIODHABI, CYTbOHAB M TIp.
Cocrasnenne ux ¢popmyn. bunapuslie coeHeHHs HEMETAIOB: OKCHIB, JIETYUHEe BOXOPOIHBIE
COCNIMHEHMS, UX cOCTaB W HasBaHus. [lpencraBurenn okcumOB: BOma, YIJIEKMCHBIH Tas,
HeramieHas M3BeCTb. lIpeacTaButesnu seTyuyux BOJOPOAHBIX COEAMHEHHH: XJIOPOBOJOPOA H
aMMHMaK.

OcHoBaHMs, MX COCTaB M Ha3BaHMsA. PacTBOPUMOCTh OCHOBaHWH B Bojme. IlpencTaBuTesn
LeNoYei: ruAPOKCUBI HATPHS, Kalus U Kanblus. [lonsitie 00 MHAMKATOpAX M KayeCTBEHHBIX
peakusx.

Kucnotel, ux cocraB u nHasBauus. Knaccudukauus kucnor. [IpeacTaBuTens KHCIOT: cepHas,
consHas, asorHas. [lomstue o wkane xuciaotHoctd (wkana pH). Hsmenenue oxpacku
HHJIMKaTOpPOB.

Conn Kak Npou3BOHbIE KHCJIOT M OCHOBAaHHUH, HX COCTAB M Ha3BaHusA. PacTBOpMMOCTh coJieii B
Bozie. [IpencraBurenu coneii: Xnopua HaTpus, kKapooHaT i GocdaT Kanbuus.

AMopdHBIe U KpHUCTAIHYeCKHe BelleCTRa.

MexmonexynspHele B3auMOAeHCTBUS. THIIBI KPUCTATIIMYECKHX PELIETOK. 3aBUCHMOCTE CBOHCTB
BEIIECTB OT TUIIOB KPUCTAIITHYECKHX PELLIETOK.

YucTele BemecTBa U cMecH. [IpuMeps! XKUIKHX, TBEpIbIX M ra3000pasHbix cmecel. CBoHcTBa
YHCTBIX BemecTB W cmeced. Mx cocraB. MaccoBas u oObeMHasi JOJM KOMITOHEHTa CMECH.
PacueTsbl, CBA3aHHBIE C UCIOIB30BAHMEM MOHSATHS 0I5,

Hemoncrpaunn, O6pa3ipl OKCHIOB, KUCIOT, OCHOBaHHH U coneil. Moaenn KpHCTalInYecKux
PELIETOK XJIOpHAa HATpHs, anmasa, okcuaa yruepoja (IV). KuciaoTHo-1enouHsle HHAUKATOPEI,
H3MEHEHHE MX OKPACKM B PA3JIMYHBIX CpelaX. YHHBEPCAIbHbIH HHIMKATOP M H3MEHEHHE €ro
OKpacku B pa3nuuHbIx cpenax. [llkana pH.

JlaGopaTopubie onbIThl. O3HakoMJIeHHE €O cBoMicTBaMH ammuaka. Omnpenenenne pH
pacTBOPOB KMCIIOTHI, IIen0o4d ¥ Boxbl. Omnpenenenue pH TUMOHHOrO u AGI0YHOrO COKOB Ha
cpese mironoB. O3HaKOMIIEHHE ¢ KOJulekuuel conei. O3HaKOMIICHHE C KOJLIEKLHEH BELIECTB C
PasHbIM THIIOM KpUCTaUIMYECKOM pemeTkd. M3rotoBnenue Monmenell KpHCTaIHYECKUX
pemierok. O3HakoMiieHHE ¢ 00pa31ioM FOPHOH MOPOIBL.

IIpakTnyeckne padorer 2. IIpurotoBneHue pacTBopa caxapa H pacueT ero MaccoBOil J0JH B
pacTBope

Tema 4. 3menenus, npoucxoasuime ¢ BemecTBaMu

[TonsiTue siBNEeHUH, CBA3aHHBIX C U3MEHEHHSIMH, IIPOUCXOASLIMMHI C BEILIECTBOM.

SIBneHusd, cCBA3aHHBIE ¢ U3MEHEHHEM KPHUCTAIMYECKOr0 CTPOEHHMS BELIeCTBa NpPH MOCTOSHHOM
ero cocraBe, — (Qusnuyeckue siBieHus. DU3MUECKHE SBICHUS B XHUMHH: IHCTHIUIALMS,
KPHCTaJJIM3aLlHs, BEINAPUBAHHE U BO3IOHKA BELIECTB, QUIBTPOBAHUE U LIEHTPUPYrHpOBaHHE.
SlBneHus, cBA3aHHbBIE C U3MEHEHUEM COCTaBa BellleCTBa, — XUMHUYECKHe peakuuu. [IpusHaku u
YCJIOBHS TPOTEKAHHS XMMHUYECKUX peakluii. Beiaenenue TennoTel U cBeTa — peakliH ropeHus.
[Tonsitue 06 2K30 - ¥ IHAOTEPMHYECKUX PEaKLIMAX.

3aKOH COXpaHEHHs Macchl BeUIeCTB. XWUMHUYECKHE YpaBHEHHs. 3HAueHHEe MHIEKCOB M
k03¢ duumenton. CocraBneHue ypaBHEeHHI XMMHYECKUX peaKiUi.

PacueTsl mo XMMHUYECKUM ypaBHEHHUsAM. Pelienye 3a1au Ha HAXOkK/I€HHE KOTHYECTBA, MACChl HIIH
o0beMa MpoIyKTa peakiuH M0 KOJIHYECTBY, Macce Him 00beMy HCXOQHOTO BelecTa. Pacdersl ¢
MCIOJNIb30BAHUEM TIOHSTUS «JOJsH», KOrJa MCXOJHOE BELIECTBO JAaHO B BHAE pacTBopa C
3aJaHHOM MAacCOBOHM J0JIell pacTBOPEHHOIO BEILECTBA WM COAEPHKUT OMNpPEIENEHHYIO IOJIO
npUMeceil.



Peakuun pasnoxenus. [IpencrapneHne 0 CKOPOCTH XUMHYECKHX peakuuit. Kartanuzaropsrl.
®epmenTsl. Peakuun coenunenns. KatamuTuyeckie U HeKaTAIUTUUECKHE peakuuu, oOpaTUMEIe
u HeoOpaTHMBbIe peakluu. Peakinu 3amereHus. Psa akTHBHOCTH METAILIOB, €r0 MCIIONb30BAHHE
AUl TIPOTHO3UPOBAHUS BO3MOKHOCTH NPOTEKAHMS PeaKLHif MEeKIy MEeTaljaMH M KHCIOTaMH,
PEaKUHi BBITECHEHUS OJIHUX METAIOB M3 PaCTBOPOB MX COMeil ApyrumMu Metauiamu. Peakuuu
oOmeHa. Peakuuu HeliTpanusaumu. YCIOBHS NpoTekaHHs peakuuii oOMeHa B pactBopax 10
KOHIIA.

Tuner XuMHYeCKUX peakuuii Ha MpUMepe CBOMCTB BOMbI. Peakuus pasnokeHHss — 31eKTPOIIH3
BOIbL. Peakinu coeMHeHHS — B3aUMOJEHCTBHE BOABI ¢ OKCHIAMH METANIOB M HEMETAIIOB.
YcroBue B3aMMOJEHCTBUS OKCHIOB METAILIOB M HEMETALIOB ¢ BOAOM. [TOHSTHE «THAPOKCHIBIY.
Peakunn 3amelenus — B3auMoneiicTBHE BOJbI ¢ MeTa/lamMH. Peakumu o6MeHa — THAPOIH3
BEILIECTB.

HMemoncrpaunu. [Ipumeps! ¢pusnyeckux sBieHuil: a) niuasnedne napaduya; 6) BOrOHKA Hoza
Wi OCH30MHOM KHCIOTBI, B) PacTBOPEHHE OKpALICHHBIX CoJled; ) auddy3us TyIIHMCTBIX
BELIECTB C TOpsALIeH JaMIOuKH HakaiuBaHHs. [IpuMepbl XMMHYECKHX SIBICHHI: a) ropeHue
Maruus, Qocdopa; 0) B3aMMOAEHCTBHE COJNSHOW KHCJIOTBI C MPAMOPOM MM MEJIOM; B)
nonyyenue ruapokcuna meau (II); r) pacTBopeHne moTy4eHHOro IMAPOKCHAA B KHCIOTAX; 1)
B3auMojeiictBue okcuaa Memu (II) ¢ cepHolf kucnoTolf mpu HarpeBaHHH; €) paslOKEHHE
NepMaHraHaTa Kajiaus; 5K) pa3ioKeHHe epoKcHIa

BOJOpOJA € TIOMOLIBIO MAMOKCHAA MapraHua W KaTajasbl KapTodens HIH MOPKOBH; 3)
B3aUMOJIEHCTBHE pa30aBIeHHBIX KUCIOT C META/IAMH.

IIpakTHyeckne paborsl 3. [Ipu3Haku XUMHYECKUX peakiiuii.

KonTpoabhas padora 3 no teme: «V3MeHeHUs, TPOUCXOISIINE C BELLECTBAMMY

Tema S. PacrBopenne. Pacropel. CBoiicTBa pacTBOPOB 3/1€KTPOJIMTOB

PactBopenue kak (usnmko-xuMuuecknii npouecc. [Tonsitue o ruaparax ¥ KpHUCTALIOrMaparax.
PactBopumocTs. KpHBble pacTBOPUMOCTH Kak MOJEIb 3aBUCHMMOCTH PAaCTBOPUMOCTH TBEPIBIX
BELIECTB OT Temmeparypel. HacklllleHHblE, HEHACBIIEHHBIE W TMEpECHILIEHHbIE PacTBOPHI.
3HaueHue pacTBOPOB IS IPUPOJLI U CEbCKOro XO03siiCTRA.

[Toustie 06 3AEKTPOIMTHYECKON AMCCOLMALMU. DAEKTPOIUTHEI M HEIIEKTPOIUTEL. MexaHu3m
IHCCOIMALMN 3JIEKTPOJIMTOB € Pa3IMYHBIM XapakTepoMm cBf3d. CTeneHb 31eKTPOJTUTHUECKON
aucconranyu. CunpHble U cialbble 371eKTPONTUTHL.

OcHOBHBIE TOJIOKEHHS TEOPHUH JIEKTPOIUTHYECKOH auccouuauuu. HoHHBIE ypaBHEHHS
peakuuid. Peakiuu oOMeHa, uayIiue 10 KOHIIA.

Knaccuduxauus HOHOB M HX CBOMCTBA.

Kucnotel, ux xknaccuduxauusa. [uccoumanus KHCIOT M HX CBOHCTBA B CBETE TEOPHH
3JIEKTPOJIUTUYECKOH auccouuauuu. MonekynspHble W HOHHbBIE YpaBHEHHS peakiHi.
B3auMmopeiicTBie KHCIOT ¢ MeTalIaMH. DJIEKTPOXUMHMYECKMH Pl HANpsHKeHHH MeTaos.
B3aumoneiicTBHe KMCIOT ¢ OKCMAAMH METALIOB. B3auMoaeHcTBHE KUCIOT ¢ OCHOBAHUAMH —
peakuus HeHTpanusauuu. BzaumopelictBue kucaor ¢ coisamu. McenonpzoBanue Tabnauibl
PacTBOPUMOCTH ISl XapaKTEPHUCTHKH XMMHYECKHUX CBOMCTB KHUCIIOT.

OcHoBanud, ux kiaccuukauus. [luccounauuss OCHOBaHMH M MX CBOMCTBA B CBETE TEOPUH
JNMEKTPOIUTHUECKOH auccounauud. BsaumonelictBue ocHoBaHui ¢ comsimu. HMcnosnb3oBanue
TabMUIBl  paCTBOPUMOCTH AN XApakTePUCTHKH  XUMHYECKHX CBOHCTB  OCHOBaHHIi.
BzaumopeiicTBHe L1e04el ¢ OKCHIaMU HEMETAIIOB.

Commu, uX nuMccouMalMs M CBOHCTBA B CBETE TEOPUM 3JIEKTPOJUTHUYECKOW IMCCOLIMALIMH.
BzaumopeificTBue coseil ¢ MeTainami, 0cOOEHHOCTH 3THUX peakuuil. B3aumonelictsue coneil ¢
consmu. Mcrnonb3zoBanne Tabnuubl pacCTBOPUMOCTHU Ul XapAKTEPUCTHKH XMMHYECKHX CBOMCTB
COJIEN.

Obo0menue ceeeHuii 006 okcHaax, X KI1acCH(pUKaLHK ¥ CBOHCTBAX.

'eneruveckue psael MeTaula M Hemetaia. ['eHeTHyeckas CBA3b MEXIY KilacCcaMH
HEOPraHUYeCKHUX BEILECTB.

OKUCIUTENBHO-BOCCTAHOBUTELHBIE PEAKIIHH.



Omnpenenenue cTeneHelt OKUCICHHUs IS 2JIEMEHTOB, 00pa3yIOIMX BellecTBa PasHBIX KJAcCOB.
Peakuuu HOHHOrO OGMEHAa U OKHCIUTEIbHO-BOCCTAHOBHTEILHEIE peakuuu. OKHMCIIMTENL WU
BOCCTAHOBHMTE/b, OKHCIICHHE M BOCCTaHOBJIeHMEe. CocCTaBieHHEe YpaBHEHHH OKHCIHTEIbHO-
BOCCTAHOBHTEJIBHBIX PEAKIMil METOI0M 3IEKTpOHHOro Hananca.
CBoiicTBa MNpPOCTBIX BELIECTB — METAIOB M HEMETAIOB, KUCJIOT M coleli B cBeTe
OKHCJIUTEJIbHO-BOCCTAHOBUTE/IBHBIX PEAKLIUiA.
Jemoncrpaunu. B3aumoseiictsie pacTBOpoB XJI0pH/Ia HaTpUs U HUTpata cepedpa. [lomyuenne
HEpaCTBOPUMOIr0 TMAPOKCHIA U B3aMMOICHCTBHE €ro ¢ KMCI0TaMH. BiaumonelcTBue KHCIIOT C
OCHOBaHUAMH. B3auMoIeiCTBHE KHMCIOT ¢ OKCHIAMHM METAUIOB. B3auMoaeHCTBHE KHCIOT ¢
MetajulaMd. BsaumopeilicTBue KHCIOT ¢ coisiMu. BzaumoneilicTBue ienouell ¢ KHCIOTaMHU.
BsauMoneiicTBue wmienodeill ¢ OKCHIaMH HeMeTa/UIoB. BsauMopelcTBHe LIETOueil ¢ COMSIMH.
[Tonyyenue u cBONCTBa HepaCTBOPHUMBIX OCHOBaHHH. B3amMmoneiicTBHE OCHOBHBIX OKCHOB C
KHCIoTaMH. BsaumoneiicTBHe OCHOBHBIX OKCHIOB ¢ BOAOH. B3auMopeiicTBHE KHCIOTHBIX
OKCHJIOB C IIeJIOYaMH.
IIpakrnueckne padorbl 4. YCIOBHS TEYEHHMS XHMMHYECKHX pEaKIHil MekKIy pacTBOpaMu
3JIEKTPOJIMTOB 10 KOHIIA.
5. PemieHue axkCriepuMeHTaIBHEBIX 3a1ad.
HUrorosasi koHTpoabHast pafoTa 3a Kype Xumun 8 Kiacca

[IpeamMeTHBIMH pe3yabTaTAMH HU3y4eHHs! npeaMeTa «XHMHS» SBISIOTCS  CIEAYIOIIUE
YMEHHUSE:
Tema: «Bsenenne B xumuio. Ilpeamer xumumn»

BBINYCKHUK HayuuTCS:

» PackpbiBaThb CMBICT  OCHOBHBIX  [MOHSITHH: BELIECTBO, XHUMHYECKHI  IJIEMEHT,
OTHOCHTEI/IbHAs aTOMHAas ¥ MOJIEKYJIsipHast Macchbl;

> Ha3bIBaTh XHMHYCCKHE DJIEMCHTBI,

» BBIYUCIIATE OTHOCHTEJIHYIO MOJICKY/ISPHYIO M MOJIIPHYKO MAacChl BEIIECTB, a TakKkKe
MacCOBYIO J0JII0 XUMHYECKOro 3JeMEHTa B COCAMHEHHSAX [JIs1 OLIEHKH MX MpPaKTHYECKOM
3HAYHMOCTH;

» cobmoaars npasuia TEXHUKH 0€3011aCHOCTH MPH MPOBEACHUH HaOIIOACHUI U ONBITOB
BBIH)'CKHHK I'IOJ'I)"-IHT BO3MOKHOCTL I'Iay'-iHTbCﬂZ

» ONpelessiTh PoJib Pa3IMYHBIX BELIECTB B IPUPOJIE H TEXHHKE,

» XapakTepu3oBaTh METObI XHMHUECKOH HaykH (Hab/to1eHHe, CpaBHEHHE, IKCIIEPUMEHT,
MU3MEPEHHE) U UX POJIb B MO3HAHHU NPUPOIb

Tema: «KATOMBI XUMHYECKHX 3JIEMEHTOB»

BbINyCKHUK HAy4YHTCS:

» PackpeiBaTh CMBICI OCHOBHBIX TMOHSATHI: aTOM, M30TOINBI, XMMHYECKas CBs3b,

ANEKTPOOTPHULIATEIBHOCTD;

» OOBACHATH (U3UYECKUH CMBICI TOPSJIKOBOrO HOMEpPa 3JIeMEHTa, HOMEepa TIpyMIbl,

HOMEpa nepuoja;

» COCTaBJIATH CXEeMBI CTPOEHHS aTOMOB MepBbIX 20 2/IEMEHTOB MEPHOAUUYECKONH CHCTEMBI

JI..Menpeneera;

» pa3inyarh BUIbl XMMHYECKOUN CBS3H: MOHHYIO, KOBAJICHTHYIO NMOIAPHYIO, KOBAIECHTHYIO

HEMOJIAPHYIO U METAIITHYECKYIO;

» n300paxarh AIEKTPOHHO-MOHHBIE (DOPMYIIBI BELIECTB, OOPA30BAHHBIX XUMHUYECKHMHU

CBSI3SIMH Pa3HOro BUJA.

BBIMYCKHUK MOJYYHT BO3MOYKHOCTb HAYUHUTHCS:
» O0CO3HaBaTh 3HAYeHHE TEOPETHYECKUX 3HAHUHM U1 TNPaKTHYECKON JIeATeIbHOCTH
yeJoBeKa;

» ONHCHIBATHL H3yYeHHBbIe 0OBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTHKY CHCTEMHOI'0 aHaIn3a

Tema: «IlpocThie BemecTBa»

BoinyckHuK HayuuTCs:



» KJIaCCH(DUUMPOBATh XHMHYECKHE OJIEMEHTl HAa METaLIbl, HEMEeTaLIb, MHEPTHbIE
JJIEMEHTBI (Tasbl) [UIsl OCO3HAHMS BAXKHOCTH YIIOPANOYEHHOCTH HAYYHBIX 3HAHMIA;
»  BBIYUC/IATH KOJIHYECTBO BELIECTBA, 00bEM MM MACCy 1o KOJIMYECTBY BEILIECTBA;

BBI]']}’CKHHK MOJYYHT BO3MOXHOCTb HAYUHTLCS:

» Ppa3BUBAaTh KOMMYHHKATHBHYIO KOMIECTEHTHOCTb, MCIOJNB3YS CPEICTBA YCTHOM U
MHCBMEHHOH KOMMYHHKALMK TPH padoTe ¢ TeKCTaMu yueOHUKA U JOTIOJIHHTEILHON
JTMTEPATYPOH, CrIPaBOYHBIMHU TabJIMLIAMH;

»  TNpOSABIATL FOTOBHOCTh K YB&KECHHIO HHOM TOUKH 3peHMs [IPH 06CYKACHUH pe3yabTaToB
BBINIOJITHEHHOMH paboThI

Tema: «Coeannenusi XuMHYECKUX 2JIeMEHTOB»
BbinycKHUK Hay4HTCS:

» ONpeIeNsTh CTENeHb OKHCICHHUS 3JIEMEHTA B COEIMHEHHUSIX;

> OonpenensiTh TNPUHAIEKHOCTH BEIIECTB K ONpENETEHHOMY KJaccy HEOPraHH4YecKHX
BEIIIECTB;

»  pa3Muath OKCTEPUMEHTANbHO KHCJIOTHI M LUENOYM, TOJb3yACh WHINKATOPaMH;
0CO3HaBaTh HEOOXOAMMOCTL coOMOACHNS Mep 6e30MacHOCTH TIpH  OOpallleHuH ¢
KHCJIOTAMH U LLIEJIOYaMHU.

»  BBISBITH 3aBUCHMOCTD CBOMCTB BEIIECTB OT CTPOCHHS WX KPHCTATHYECKHX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METAUTHYECKHX

» MPUTOTOBISATH PACTBOPBI C ONPEACNEHHOM MAaccOBO# 0/eH pacTBOPEHHOrO BEIIECTRA,

» COCTaBNSITh  (JOPMYJIBI HEOPraHUYECKHX COEAMHEHHH 110 CTEMeHSM OKHCIIeHHS
9JICMEHTOB, @ TAK)Ke 3apsajlaM HOHOB, YKa3aHHbIM B TalIlMlle pacTBOPUMOCTH KHCJIOT,
OCHOBaHM U coueii;

BbINyCKHHK MOTYYHT BO3MOKHOCTh HAYYUTHCS:

» WCIOJB30BATh MPHOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHYECKOH JeATebHOCTH U
MOBCEAHEBHOM )KM3HH JUIA IPUIOTOBJIEHNS PACTBOPOB 3a/1aHHOM KOHIIEHTPALIUH.

Tema: «M3menenns, npoucxoasiuie ¢ BemecTBaMm»
BeInycKHHK Hay4uTCs:
» TPUBOJHUTH PUMEPbI XUMHUECKUX [TPOLIECCOB B NPUPOJE;
1300pakaTh CyUTHOCTh XHMUUECKHX PEaKLHii ¢ MOMOIIBIO XHMHUYECKUX YPaBHEHUM;
OOBACHATH Pa3NUUHbIE CNOCOOBI K1acCH(PHUKALIUN XUMHUYECKHX PeaKiiii;
NPOBOJUTH XHMHUYECKHUE OMNBITHI U 3KCMIEPHMEHTBI B O0BSCHSITL UX PE3Y/IbTAThI;
BBIMYCKHUK MOJIYYHT BO3MOXKHOCTh HAYUHUTHLCS:
» TIOHMMATh POJIb XMMHYECKHX MPOIECCOB, POTEKAIOLINX B [IPUPOJIE;
» TIpaMOTHO 00paIlaThesi ¢ BELIECTBAMU B IOBCEIHEBHOM JKU3HH.
Tem: «PacrBopenne. PactBopel. CBoiicTBa pacTBOPOB 3J1EKTPOJIHTOBY»
BbinycKHUK HAY4YUTCS:

YV VY

o

» DPaCKpbIBaTb CMBICI OCHOBHBIX MOHATHIl: PacTBOpHI, 3MEKTPOJIMT W HEIIEKTPOIIHMT,
NIEKTPOJUTHYECKAs OUCCOLMALMS; OKHCIHTEIb W BOCCTAHOBHUTENIb, OKHCIEHHE H
BOCCTAHOBJICHHE

» OOBACHATH CYLIHOCTh peakiuii HOHHOro obMeHa;

» KnaccH(pHIMPOBATH OKCHIBI U OCHOBAHMS 110 CBOWCTBAM, KHCIOTHI H COJIM TI0 COCTABY;

» COCTaBNATH YpPaBHEHMS DICKTPOTUTHUYECKOM IMCCOLMALMM KHCIIOT, WIETOUEH, CoJeil;
MOJHBIE W COKpalEHHBIE HOHHBIC YPABHEHMS peakluil oOMeHa; ypaBHEHHS
OKHUCJIUTETLHO-BOCCTAHOBUTEIILHBIX PeaKinii;

» COCTaBJIATb YpPaBHEHUS PEaKlMi, COOTBETCTBYIOIMX MOC/IEAOBATEILHOCTH («IIEMOYKE))

NpeBpalleHHii HEOPraHUYeCKUX BELIECTB pPa3uuHbIX KJIACCOB;

» HaspBaTh OOLIMe XHMHYECKHe CBOWCTBA, XapaKTepHBIC IS KakKIOro M3 KJIaccoB
HEOPraHHUYECKMX BELIECTB: KHCIIOT, OCHOBAHMH, COJIeii;

» NpPUBOAMTH  TNpPUMEPbl  peakiui, MOATBEPXKIAIOIINX  XUMHYECKHE  CBOMCTBa
HEOPraHMYeCKHUX BELIECTB: OKCH/OB, KHCIOT, OCHOBAHHUI M COJIEN;



» COCTaBIISITb OKHCIHTENBHO-BOCCTAHOBHTEIBHbIH GanaHC (U1 U3YYEHHBIX peakuuii) mo
TMPEIJIOKCHHBIM CXEMaM PeakLHH W ONpENeNsTh BEIeCTBO-OKUCIHTENb U BELIECTBO-
BOCCTAHOBHMTE/b B OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIMSIX,

» TNpPOBOIHMTL NaGOPATOPHBIE ONBITHI, NOATBEPKAAIONINE XHMHUECKHE CBOMCTRA OCHOBHEIX
KJ1aCCOB HEOPraHMYECKHUX BELIECTB;

BbIrlyCKHHK OJTYYHT BO3MOKHOCTE HAYYHTHCS:

» COCTaBJISITh MOJIGKYJISPHEIE M TOJHbIC HOHHBIE YPABHEHHS 10 COKpaIEHHBIM HOHHBIM
YPaBHEHHSAM;

» TPHBOAUTH NPUMEPBI PEAKLMH, MOATBEP/KAAIONIMX CYLIECTBOBAHME B3AHMOCBA3H MEXTY

OCHOBHBIMH KJIaCCaM¥ HEOPraHHYeCKHUX BEIECTB;

HCTIONL30BATH NPHOOPETEHHBIE KITIOUEBbIE KOMIIETEHTHOCTH TIPH BBINOIHEHHH

HCCIIEI0BATEIbCKUX MTPOEKTOB 110 H3YYEHHIO CBOMCTB, COCOGOB NMOMyYeHUS 1

pacrno3HaBaHUs BEIECTB;

BBISBJISITH CYLICCTBOBAHHE TIEHETHHYCCKOH B3aMMOCBS3M MEXKIY BELUECTBAMH B DSIY:

NPOCTOE BEMIECTBO — OKCHJ{ — I'HAPOKCH — COJIb;

Y
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9 kaace
Beenenne. O6mas XapaKTepHCTHKA XHMHYECKHX Y1eMEHTOB H XHMHYECKHX peaxkuuii
Ilepnonmaecknii 3akon u Ilepuoanmueckast cucrema Xummueckux sieventos J. M.
MenpesieeBa
XapaKTepUCTHKA JEMEHTa MO €ro IMONOKeHHIO B [lepHOIMYECKOH CHCTEME XMMHUECKHX
anemenToB JI. 1. Menneneesa. CBoiicTBa OKCHI0B, KHCIIOT, OCHOBAHHH | COJIell B cBeTe TEOPUH
SICKTPOJTUTHYECKON AHCCOLMALMH U OKMCIICHUA-BOCCTAHOBICHHSL.
[loustne o mnepexoaneix snementax. AmdortepHocts. ['eHeTnueckuii psix NEPEXOIHOr0
JNIEMEHTA.
Iepuonuyeckuii 3akon u Ilepuonudeckas cucrema XuMnuecknx anemenTos [, M. Menneneesa.
XHMHYeCKas: OpPraHu3alus KUBOH M HEXKHBOI NPUpoabl. XUMHUECKHI COCTAB f1pa, MAHTHH U
3eMHOH KOpBL. XHMHYECKHE 3JEMEHTHl B KJIETKAX JKHBBIX OpraHm3MoB. Makpo- H
MHKPO3JIEMEHTHI.
Obobmmenne ceneHnit 0 XMMUYECKMX peakuusX. Krmaccudukauus XMMHYECKHX peakuuii mo
pasjIMuHBIM TNPH3HAKaM: «4YUCJIO M COCTaB pearupyrolMx H 00pasyloluxcs BeIeCTBY,
«TennoBod  3(QeKT», «HAmpaBlIeHHE», «U3MEHEHHE CTENEHeH OKHCICHHS 3JIEMEHTOB,
00pasyroIuX pearupyolue BemecTsa», «hasay, «MCHoNb30BaHHE KaTamusaTopay. [loHsTHe 0
CKOPOCTH XHMHYECKOH peakuuu. DakToOpsbl, BIMAIONIME HA CKOPOCTH XHMHYECKHX peaKImii.
Karanusarope! u kaTanu3. UHrHOUTOPEL. AHTHOKCHIAHTEL.
Hemouncrpauuu. Pasnuunbie ¢popmel tabmuier [, U.Menaeneera. Moaenn atoMoB 3JIEMEHTOB
l—ro nepuogos. Mozenb cTpoeHHs 3eMHOro wiapa (TONEpeYHbId pa3spes). 3aBHCHMOCTH
CKOPOCTH XMMHYECKOH peakUHH OT MPUPOJIbI pearupyiolIHX BEIIECTB. 3aBHCHMOCTh CKOPOCTH
XMMHYECKON peakUuH OT KOHUEHTPAlUM pPearupyloluX BelIeCTB. 3aBUCHMOCTH CKOPOCTH
XMMHYECKOH peakiHu OT IUIOIaaX CONPHKOCHOBEHHMS PearHpylolldX BELIeCTB («KMISIIUil
CIIOHY).
JlabopaTopubie onbiTel 1. [lonydeHne ruapokcuaa LMHKA U MCCIEIOBaHHE €ro CBOWCTB. 2.
MogenupoBanue nocTpoeHHs [lepHOJMYECKOH CHCTEMBI XMMHYECKMX 3eMeHToB  JI.
HU.Menneneesa
JAnarnocruyeckasi KOHTpoJbHas paGora
Tema 1. MeraLibl
[Tonoxenue metannos B [lepuomauyeckoii ciucteme xumuyeckux anementos JI. M. Menneneesa.
Mertannuyeckasd KpHCTaUIMYecKas pelleTka M MeTalyIMdyecKas XHMHuYeckas cBsa3p. OOmme
¢usuyeckne cpoiictBa MetayuioB. CIiaBbl, HX CBOMCTBA M 3HaueHHe. XMMHYECKHE CBOHCTBA
METa/VIOB KaK BOCCTAHOBHTEJICH, @ TAKIKE B CBETE X IOJIOKEHHS B NEKTPOXHMUUYECKOM Py
HarpsKeHUH METaJIOB.



Koppo3us MetanioB u cnoco6sl 6opebbl ¢ Heif. MeTanis B npupone. OOuime crnocoOsl ux
NOJIyYeHHS.

O0mas XxapakTepHCTHKA WEJOYHBIX MeTANI0B. MeTannb B npupone. OOume crnocobbr ux
noiyqyenus. Ctpoenue aromos. Illenounble MeTamisl — NpocThie BellecTsa. Bakuelmue
COCAMHCHHUA IICTOYHBIX METAUIOB —OKCHIBI, [MAPOKCHIBI H CONMM (XJIOpHAEL, KapGOHATbI,
Cynb(aThl, HHTpaThl), HX CBOWCTBA U TNpHMEHEHHE B HapoIHOM XossiicTBe. KanuitHeie
yao0peHus.

O0masn xapakTepucTnka j/1eMeHTOB riasHoil noarpynmner 11 rpynnel. CTpoeHne aToMoB.
llenoyno3emenbHbIE  METAWIBI —  MPOCTEIE  BelIeCTBA. BakHeHlne coemuHeHHS
[IEIOYHO3EMEIbHBIX METATIOB — OKCHJBI, TMAPOKCHIBI M COMH (XJOPH[bL, KapOOHATHI,
HUTPATEL, Cyabdatel, pocdare), HX CBOHCTBA H IPUMEHEHHE B HAPOJHOM XO3SIICTBE.
Amomunmii. CtpoeHne atoma, (u3MYECKHe M XHUMHYECKME CBOICTBA IIPOCTOrO BELIECTBA.
CoenmHenns amOMUHMA — OKCHI M THAPOKCHJ, X am(oTepHbli Xapaktep. Baxueiiuue comu
amoMuHus. [IpuMeHeHre aTlOMHHUS ¥ €0 COeIHHEeHHIT.

Keneso. Ctpoenue aroma, (U3NUYECKHE M XUMHUYECKHE CBOMCTBA IMPOCTOr0 BELIECTBA.
['enernueckue psanel Fe2+ u Fe3+. Baxwuelimme comu xejesza. 3HaueHHe >Keie3a M ero
COEIMHEHHH Ul MPUPOJIBl M HAPOJHOIO X035 CTBA.

Jemonerpaunu. OOpasipl IIENOYHBIX U LIEJOYHO3EMENbHBIX METAIIOB. OO6pa3upl craBos.
BzanmozeiicTBre pacTBOPOB KHCIIOT U coJeli ¢ MeTa/utaMu. [Toydenye rHApOKCHIA ATIOMUHES
M MCCIICJIOBAHHE €ro CBOWCTB. B3aumogeiicTBue xene3a ¢ CONsAHOM kucnortoii. I[Tomyuenue
ruapokcu 0B xenesa (II) u (I1I) u usyvyenne ux cpoicrs.

IlpakTuyeckue paborel. 1. OcyulecTBieHHe UENOYKH XHMHYECKHX IpeBpalleHuil. 2.
[lonyyenue u cBoMcTBa COEOHHEHHH MeTalIoB. 3. PelleHue sKCnepuMEHTANBHBIX 3a7ad Ha
pacrno3HaBaHUE U MOJyYEHHE COSAMHEHHH METaIIOB.

Konrpoasnas pabora Nel o teme : Metamis

Tema 3. Hemeranabt

OOmas xapakTepucTHKa HEeMETa/IOB: MojoxeHue B [lepuoauveckoil cHCTeMe XHMHUYECKHX
anemenToB JI. U.Menneneena,

0COOEHHOCTH CTPOEHHS aTOMOB, NIEKTPOOTpULATENbHOCTE (D) KaK Mepa «HEMETATTMYHOCTHY,
psan 0. Kpucraninyeckoe CTpOeHME HEMETAIIOB — IPOCTBIX BEINECTB. AJUIOTPOIHSL.
Qu3snyeckue cBolicTBa HeMeTa/UT0B. OTHOCHTEIBHOCTE MOHATHH «META/UI» H «HEMETAILI».
Bonopoa. [Tonoxenne Bomopoma B Ileproauyeckoil cucTeMe XMMHYecKuX aiemenrtos J[. U.
Menneneesa. Ctpoenne atomMa u MojeKynbl. Dusndeckue  XUMHYECKHE CBOMCTBA BOJOPO.A,
€ro MoJxy4eHHue U NpUMEeHEeHHeE.

Boaa. Ctpoenne monekynel. BomoponHast xumuueckas cBsi3b. DH3MyYeCKHe CBOMCTBA BOIBL.
AHoManuy cBoiicTB Boapl. ['mapodunbHele u ruapodobHele BeliecTBa. XUMHUYECKHE CBOMCTBA
Boxel. KpyroBopor Bomel B mpupone. Bomoounctka. Aspauus BoAbl. BbiToBbIE (GUIBTPEL
MunepanpHble Boabl. JIMCTHIIMPOBAHHAS BOJA, €€ TOJIyYeHHe | IPHMEHEHHE.

Obmas xapakTepucTHKa rajoreHos. CtpoeHne atomoB. [IpocTbie BelecTBa W OCHOBHBIE
COC/IMHEHHUS TAIOreHOB, WX cBodcTBa. KpaTkue ceenenust o xsope, Gpome, dbrtope U Hoe.
[TpuMeHeHHE raoreHoB U X COCAMHEHUH B HAPOJAHOM XO3SIHCTBE.

Cepa. Ctpoenne aToMa, ajUIOTPONMS, CBOHCTBA M NMpHMeHeHHe pomOHueckoil cepbl. OKCHIIBI
cepsl (IV) u (VI), ux nonyuyenue, cpoiictsa u npumerenue. CepHasi KHCIOTa M €€ COJH, HX
NpUMEHEHHE B HApOJAHOM Xo3sicTBe. [IpOM3BOACTBO CEPHOM KHCIIOTEL

Asor. CTpoeHue aroMa M MOJIEKYJbl, CBOHCTBA MNPOCTOr0 BeIECTBa. AMMHAK, CTPOEHHE,
CBOICTBA, MOJMyYyeHUe U npuMeHeHue. Colu aMMOHHUS, UX CBOHCTBA M npuMeHeHHe. OKCHIbI
asota (II) u (IV). AsoTtHas kucioTa, €€ CBOHcTBa M TNpHMeHeHHe. HHUTpaThl W HHUTPHTEHI,
npobneMa UX CoIepIKaHUs B CEIbCKOX03SHCTBEHHOM NPOIyKUnH. A30THbIE yI0OpEHHS.
®ocdop. CTpoeHne aroma, amnoTponus, cpolcTBa Oenoro W kpacHoro ¢ocdopa, uX
npuMeHenne. OcHOBHble coeauHeHus: okcua docdopa (V) u oprodocdopHas Kuciora,
bocoarer. DochopHbie ynobpeHus.



Yraepoa. Ctpoenune aroma, amioTponus, cBojicTsa Moaudukaumii, npumenenue. OKCHIBI
yraepona (II) u (IV), ux cpoiictBa u npuMenenue. KapOoHatel: KaabUWT, coma, mortam, ux
3HAY€HHUE B IPHPOJIE U KU3HH YEJIOBEKa.

Kpemuuii. Ctpoenue aTOMa, KPHCTANIMYECKUH KpeMHHH, ero cBoiicTra u npuMeHenue. Oxkeun
kpemuus (IV), ero mpuponnsie pasnosunnoctr. CHnMkaThl, 3HaueHue COCIMHEHUI KpEeMHHS B
KUBOH U HEXKHBOH npupose. [ToHATHE 0 CHIIMKATHOIN IIPOMBILLIEHHOCTH.

Aemoncrpaunu. [Tonyuenne u  pacrossasanme Bogopona. KauecTBeHHas peakuus Ha
TranoreHua-HOHbL.. B3auMoneiicTBie KOHUEHTPUPOBAHHON a30THOM KHCIOTH C MEJIBIO.
JlabopaTopubie onbIThl. O3HAKOMIEHHE C COCTABOM MuHepaneHOi BoAel. 30. CaoiicTBa
pasbaBiieHHOl cepHOil KuCI0ThL M3ydenue cBoficTB aMmuaka. PacnoznaBanue coneit ammonus.
l'openne dochopa Ha Bosgyxe u B kucnopoze. PacnosHaBanue ¢ocdaros. I'openue yrns B
kucnopoze. Ilepexon kapGoHaTOB B ruapokapGOHATHL.

MpakTiyeckue paborer. 4. Peulenue dKCIEPUMEHTATHHBIX 3a1a4 MO Teme «IToarpymma
kucnopoaay. 5. Ilonydenue, coGupanue u pacro3HaBaHue Ta3oB,

Kontpoasuasn paGora Ne2 no teme : Hemeramsny

Tema 5. O6oGwenue 3naumii Mo XuMHH 32 Kypc ocHoBHOM mkoabl. IloaroroBka k
rocy1apcTBeHHoOi uTorosoii arrecraunn (FUA)

Ileprnonunueckuii 3akon u Ilepuoanueckas cHcTeMa XUMHYECKHUX 3/IEMEHTOB . U.Menzeneesa.
Ou3MYecKHid CMBIC IOPSAKOBOrO HOMEpa 3JeMeHTa, HOMEpOB Ilepuoja © TPYIIEL.
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB J/IEMEHTOB M MX COCIHHEHHil B NEepUoJax U rpymmnax B
CBETE NPE/ICTAB/ICHHIT O CTPOCHHH aTOMOB 3/1eMeHTOB. 3Hauenue [TepHoaHyecKoro 3aKkoHa.
Buel XuMiYecKuX CBs3ell M THIIBI KPHCTAUTHYECKMX pelIeTOK. B3aHmMOCBS3b CTPOEHHS H
CBOHCTB BELIECTB.

Knaccupukaums XUMHYECKHX peakumii 1o pPasIuYHBIM TNpH3HAKaM (YHCIIO M COCTaB
PearupyiouX 1 00pasyIoILiXCs BEUIECTB; HAMMYHE IPaHULIL! passiena $a3; TerioBoi apdexT;
H3MCHEHHE CTEMEHeH OKHCICHHS aTOMOB; HCIOJNB30BAaHUE KaTaTH3aTOpPa; HanpasleHHe
npoTekanus). CKOpPOCTh XMMHYECKHX peakumil u (GakTopsl, BIMSIOUIHE HA Hee. Ob6patumocTs
XHMHYECKUX PEaKLUH U CIIOCOOBI CMEILEHHS XUMHYECKOTO PaBHOBECHSL.

IIpoctble u cnoxuele BemectBa. MeTamisl M HeMeTALIbl. | eHeTHYeCKHe psael MeTana,
HEMETal/la W [EpeXOoAHOro Metamna. OKCHABI M THAPOKCHABI (OCHOBAHHS, KHUCIIOTEL,
ampoTepHbIe THAPOKCHBY), coln. VX cocTas, KnaccuduKaius u obIme XUMUYECKHE CBOHCTBA B
CBETE TEOPUHU SIEKTPOJIMTHYECKOM AUCCOLHALIUH,

Hrorosas kouTpoasnas paoTa 3a Kype xumun 9 kiacea



Paspen 3. TemaTuueckoe nianupoBanne no xumun, 8 KJ1ace,
(2 yaca B Hegem1o0, Beero 68 yacos)

YMK O.C. I'abpuensina

Ne | HanmenoBanne | Koan Yvi
n/n | Temeol 4ecTB
0
(pasnena) 4aCoB
=l IloznaBareiibHbIe KDMMyHHKaTHBHhIE PerleﬂTHBHble
uiyue
HHe
1. | Tema 10 AHaJIM3UpOBaTh, Oco3Hanue ponu CamocrosTensHO
1.Beenenue CpaBHHUBATh, BELIECTB: o0HapyXuBaTh U
KJIaCCH(HLUUPOBAT |- ONpPEAL/ISTh POJlb dbopmynHpoBaTh
2. | Tema2. 9 1 0606math GaKThl |pasnuumbix BelIECTs B yueGHy10 npobnemy,
— U SIBJICHHSI. HPHPOJIE H TeXHHUKE; OHpEEISTE Ll
BBISBASTE NPHYHHEI yueOHOMH AeaTenbHOCTH;
XHMHUECKHX
H CJICOCTBHA - O0OBSICHSTD poJib BbIIBUI'aTh BEPCHUH
3NIEMEHTOB i
NPOCTBIX SBNCHUM.  |paiiactn B ux peuieHus npo0eMsl, )
Ocy1iecTBIATEH 0CO3HABATh KOHEYHBII
3. | Tema 3. 7 KpPYyroBopoTe.
CpaBHEeHHe, pe3ynbTaT, BEIOUpaTh U3
MpocTsie KJ1accu(uKanuio, pACCMOTpEHHUE NPEUIOKEHHBIX M HCKATh
—_—_— cal\%ocrosrrenbﬂo XHMITYECKHX MPOLECCOB: CaMOCTOATEIBHO
BbIOHpas - NPHBOANTH TIPUMEPDI CpeACTBa JOCTHIKEHHUS
[ [ OCHOBaHHA H Lenu;
4. | Temad 14 XHMHYECKHX MTPOIECCOB B ’
KPUTEPHHU [UTs COCTaBJIATh
CoenuHeHHs yKa3aHHBIX HPHPOAS, (MHIMBUIYATbHO UK B
XMMHUECKHX JIOTHYECKHX rpyIe) IiaH peleHus
” - HAXOIHTb YEPTHI,
371EMEHTOB onepanmii; _ npobeMsl;
CTPOHTD CBHAETEJILCTBYIOLIHE 00 paboTas no many,
5. | Temas. 11 JIOrHYecKoe 00X npH3HAKax CBEPSTH CBOW JEHCTBHS C
£ paccyxaeHue, XHMHYECKHX MTPOLIECCOB U | UEIBIO U, IIPU
SUCHEHR BKJIIOYAIOLIEE HX Pa3THUHIX. HEOOXO0IHMOCTH,
APORCXOJIAIME O YCTaHOBIIEHHE WCIIPABJIATH OLIHOKH
BELLECTBaMHU. IPUYHHHO- HCITOJIE30BaHHeE CaMOCTOSTENLHO;
CJIeICTBEHHBIX XUMHYECKUX 3HAHHH B B JIHAJIOre C yUUTEIeM
6. | Tema 6. 18 cBsi3eil. ObITY: COBEpILEHCTBOBATh
Coznasate — 0OBSICHATD 3HAUCHHE CaMOCTOSITENILHO
PaCTBOpeHHe. CXEMATHYCCKHE BEIIECTB B IKU3HU H BBIpaGOTaHHI)Ie KpHTEPHH
PacTsopi. MOZIETH € X03sicTBE uesoBeKa. OLICHKH.
CeoiicTBa BBIIEJIEHHEM
pacTBOpOB CYLIECTBCHHBIX 00BACHATE MHP C TOUKH
3JIEKTPOJIUTOB. XapaKTEpHCTHK 3PEHUS XUMHUU:
o0BeKTa.

COCTaBIIAThH TE€3HUCHI,
pEE’.J'[H'-IHBIB BH]BI
IIJIAHOB (MPOCTHIX,
CIIOJKHBIX H T.II.).
npeoOpa3oBLIBATH
uHbOpMALIHIO U3

— [epeYUCIIATh
OTJIMYHUTEbHBIE CBOHCTBRA
XUMHUECKHX BEUICCTR;

— pasj4dyaTb OCHOBHbIC
XUMHHCCKHE TPOLECCHI:




OJIHOTO BHJA B
Opyroi (tabauny B
TEKCT H TIp.).
YMETh OTpe/IeNiTh
BO3MOKHbIE
MUCTOYHUKH
HEOOXO0AMMBIX
CBEJICHUIA,
IIPOU3BOIUTE MOHCK
HHpOpMaLMH,
aHAJIM3UPOBATH H
OLIEHUBATH e¢
ZIOCTOBEPHOCT.

- OIIPEALIATL OCHOBHbIE
KITaCChl HCOPTaHHYECKHUX
BEIICCTRB,

- [IOHHUMATb CMBICTT
XUMHYECKHX TEPMHUHOB.

OBJIaZICHHE OCHOBAMH
METOJI0B MIO3HAHHS,
XapaKTepHBIX LIS
€CTECTBEHHBIX HAYK:
- XapakTepu3oBaTh

METOJIbI XUMHUECKOH
HaykH (HaburoieHueE,
CpPaBHEHME, IKCIIEPHUMEHT,
H3MEPEHHE) U UX POJib B
[IO3HAHUH MPUPOIbI;

- IPOBOAMTH XUMHYECKHE
OIBIThl U 3KCTIEPHUMEHTBI
U 00DLICHATE UX
pe3yAbTATHI.

YMEHHUE OLIEHHUBATh
NOBEJCHHE YeIOBEKa C
TOYKH 3PEHUS
XUMHUYECKOH
6e30nacHOCTH Mo
OTHOLLUEHHIO K YEJIOBEKY
U NIpUpoJe:

- UCIIOJIB30BATL 3HAHUA
XUMHH IPH COOJTIOICHHH
MPABHII HCIIOJIB30BAHUsI
OBITOBBIX XHMHYECKHX
[Ipenaparos;

— pas3jinyarTh OllaCHBIE H
Oe30mnacHble BelleCTRA.

Hroro:

68




TemaTuueckoe INIAHHPOBAHHE MO XHMHMH, 9 KJIacc,

(2 yaca B Hegeno, Beero 68 yacon)

¥MK O.C. I'abpnensina

Ne | HaumenoBanue | Koanuecr Yy
n/n | TemMbl BO YaCOB
Ha
(pasnena) H3yueHue
ITo3znaBaTtenbHbie KommynukaruBHbie PeryasituBubie
1. | Tema 10 AHanu3uposath, |Oco3HaHHME POJIH BEIECTB: CamocrosTensHO

1.Bsenenne CpaBHHBATD, - ONpPEICIATh POjlb pa3/iMYHbIX | OOHAPYKUBATH U

K1acCHULMPOBA |perecTs B NpUPOJE 1 $opmyrpoBath
2. | Tema2. 18 Tb 11 0606ATE | eviiige: yueGHYIO

N — (baxTe! 1 npobaemy,

SIBJICHHAL. - 00BACHATD POJIb BELECTB B ONpENEATE
3. Tema 3. 28 BbisBIATS HX KpYTOBOpOTE. 1eab yueOHol
MPUYHHBI U NeATeIbHOCTH;

Hemeranb CHCACTBHA pPaccMOTpEeHHE XUMHYECKUX BBIIBHI'aTh

IPOCTBIX NPOLECCOB: BEPCHHU pPeIeHUS
5. | Tema4 12 ABJICHUH. - IIPHBOUTE TIPUMEPEI npobeMel,
2 .

3HAHMH MO K1accH(pHKaLHo, HPHPORR: pe3ynbTart,

XHMHH 3a Kypce CaMOCTOATEIIbLHO | HAXOUTH YePTbI, BbIGPIpaTB H3

OCHOBHOH Ve CBHIETENLCTBYIOLINE 00 s

—_—— OCHOBAHHS U I . ¥ UCKaTh

e — KPUTEPHH 115 : : CaMOCTOSITENIBHO
yKa3aHHBIX XHMHYCECKHX IMPOILIECCOB U UX cpelcTsa

HTOrOBOH JIOTHYECKHX pa3snuYUsIX. JIOCTHKEHHUS

aTrecTraluu onepauui; LIEJH;

(TUA) (104.) CTPOHTD HCIT0JIb30BAHHE XUMHYECKUX | COCTABIISATH
NOrHYecKoe 3HaHHIl B OBITY: (MHOMBHIYaTbHO
paccyKIeHue, e 06T:SCH$ITI) 3Ha4YcHHe HIIH B rpynne)
BKJIIOYAIOLIEe BEILECTB B KU3HH U XO34HCTBE | IJIAH pPeLIeHHus
YCTAaHOBJICHHE yeJI0BeKa. Hp06ﬂeMBI;
IPHYUHHO- pabotas 1o
CJIEACTBEHHBIX  (OOBACHATH MHP C TOYKH IUIaHy, CBEPSTh
CBsI3EH. 3peHHS XUMUH: CBOM JEHCTBHS C
Co3naBath — NePEeUYUCIATh LENbIO U, IPU
CXEeMAdTH4YECKHE OTIIHYHTENRBHBLIC CBOMCTBA HeOGXOHHMOCTH,
MoAgia XHMHYECKHX BEIIECTB; I
BBIEIEHUEM olHOKH
CYMIECTBEHHBIX | pasjpyaTh OCHOBHBIE CaMOCTOSITEJIBHO
XapaKkTCPUCTHK |y yiNuueckme TpoLiecesr; >
oObeKTa. B IMaJIOre ¢
LRCTBIELT - OIpeaessiTh OCHOBHbIE YHHTCTICM
TESRCH, KJ1acChl HEOPraHUYECKUX CORCPIICHCTR0RS
pa3nHYHbIe BUJIb] ) Th
TJIaHOB MR CaMOCTOSATEIBHO
(TpoCTHhIX, BbIpaOOTaHHbIE

CJIOYKHBIX H T.IL.).

- MOHHUMATh CMBICII

KpUTCPpHH




npeodpa3oBkbIBaT
b UH(pOpMaIHIO
M3 OJTHOI'O BHJA B
AOpyro# (tabnuuy
B TEKCT U 1p.).
YMETh
OIpeleNATh
BO3MOJYHEIE
HUCTOYHHUKH
HEeO0OXO0AUMBIX
CBEJICHHUH,
NPOH3BOIUTH
TIOUCK
uHpopmanuu,
AHAJIM3UPOBATh H
OLIEHHUBATH €&
JAOCTOBEPHOCT.

XHMHHCCKHXT?DMHHOB.

OBJIaICHUE OCHOBAMH METOI0B
MTO3HAHUSA, XapaKTePHBIX IS
€CTECTBEHHBIX HAYK:

- XapaKkTepH30BaTh METObI
XUMHYECKOH HayKH
(Habmoaenue, cpasHeHHe,
IKCNICPUMEHT, H3MEPEHHE) H
UX POJIb B MIO3HAHUH NTPHPOJIBI;

- IPOBOAMTH XUMHUYECKHE
OMBITBI U IKCTIEPUMEHTEI U
OOBACHATD MX PE3ybTaTHI

YMEHHUE OLEHHBATH [I0OBEICHHE
YeJI0BEKA C TOUKHU 3PEHHS
XHMHYECKO 0€30MacHOCTH 1o
OTHOLLUEHHIO K YeJIOBEKY U
npupoe:

- HCITIOJIb30BATh 3HAHUS XHMHH
Npu coOMIOACHHM NIPABHII
HCIOABb30BAHMS OBITOBBIX
XHMHYECKHX MPenaparos;

— paz/juM4aTh OMacHbIe U
Oe3onacHble BeLLIECTRA.

OLECHKH.

Hroro:

68
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