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HosicHUuTeEIbHASA 32N CKA
PaGouass mporpamma mo XUMHHM IOCTPOEHA Ha OCHOBE (YHIaMEHTAJIBHOIO sjpa

COJIepKaHusI OCHOBHOT'O 00IIero o0pa3oBaHusi, TpeOOBAHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNbHOIl MpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, TpeOOBaHUN K CTPYKType
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMsl, MPOIMCAHHBIX B
®enepalibHOM rocyapCcTBEHHOM 00pa30BaTEIbHOM CTaHapTe OCHOBHOTO 001Iero 00pa3oBaHus,
a Taxoke KoHIenuu 1yXoBHO-HPAaBCTBEHHOTO PAa3BUTHS U BOCIIMTAHUS Ipaxk1annHa Poccum.

[IpennogaBanue ydeOHOro Kypca «XHMHU» B OCHOBHOW WIKOJIE OCYIIECTBISIETCS B
COOTBETCTBUU C OCHOBHBIMH HOPMATHUBHBIMH JOKYMEHTAMHU M WHCTPYKTUBHO METOJMYECKUMU
MaTepuaiaMu:
3akon Poccwuiickoii @enepannu «O6 oOpazoBannu B Poccuiickoit @enepamum» ot 29.12.2012r.
Ne273-03;
®denepalibHBIN TOCYJapCTBEHHBIN 00pa30BaTeNbHBIA CTAHIAPT OCHOBHOTO 00IIIET0 00pa3oBaHusl,
YTBEPXKJICHHBIM TprKazoM MunoOpHayku Poccum ot 17.12.2010 Ne 1897 «O06 yrBepkaeHun u
BBEJICHUU B JelcTBUE (emepanbHOro TOCYJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHIapTa
OCHOBHOT0 00111eT0 00pazoBaHus» (B pea. nmpukaza MunoopHayku Poccun ot 29.12.2014 Ne1644)
Xumusi. Paboune mnporpammel. [lpenmernas nunust yueOnukoB O. C. lNabpuensna, U. T.
OctpoymoBa, C. A. CnankoBa. 8—9 knaccel: yueOHOe mocobue ansi 001eo0pa3zoBaTebHbBIX
opraam3anuii / O. C. I'abpuensH, C. A. CnaakoB — M.: [Ipocsemnienne, 2019.
B cootBerctBun ¢ OOII OOO M OV COIII n. MuaycTpralibHbIN.

eaun kypca:

. Dopmuposanue y y1aumuxcs HEJIOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

. Pazeumue 103HABAaTEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CITOCOOHOCTEHN yJaIuXcs B MPOIECCe N3YICHUS XUMHUYECKONM HayKH U €€ BKJIaJa B COBPEMCHHBIN
HAYYHO - TEXHUYECKHI porpecc; (opMHUpPOBaHHE BAXKHEUIITUX JIOTUYECKUX OTNEePAIHi MBILIUICHUS
(aHanmu3, cuHTE3, 0000IICHNEe, KOHKPETH3AIHS, CPAaBHEHHUE | JIP.) B MIPOIIECCE TIO3HAHMS CHCTEMBI
BAKHEUILNX TOHSATHH, 3aKOHOB M TEOPUH O COCTaBe, CTPOCHUHU, CBOMCTBAX M IMPUMEHEHUU
XUMHWYCCKHUX BCIICCTB.

* Bocnumanue y0exEHHOCTH B TOM, YTO MPUMEHEHHE MOTYYCHHBIX 3HAHUA U YMEHUI 110
XUMHUH SBISETCS OOBEKTHMBHOW HEOOXOAMMOCTBIO NJisi 0e30macHOW paboThl C BEIIECTBAMHU U
MaTepuaiaMy B ObITY M Ha TPOU3BO/ICTBE.

* IIpoekmuposanue u peanu3ayus BBITYCKHUKAMH OCHOBHOW IIKOJIBI  JIMYHOU
00pa3oBaTeNbHONM TpPAGKTOpUHU: BBIOOp Tmpoduias oO0ydeHuss B CTapUied IIKOJIe WU
npoecCHOHANBFHOTO 00Pa30BaTEIBHOTO YUPEKICHUSI.

* Ognaoenue Kl0uesvimu KOMNEemeHuuaMu: y4e0HO-TI03HABATEIHHBIMH,
I/IH(i)OpMaHI/IOHHI)IMI/I, HEHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKAaTUBHBIMU.

Jns nocTukeHus 3TUX Iiefiell B Kypce XMMHUU Ha CTYNEHM OCHOBHOIO 00Iero odpazoBaHUs
pelIaroTCs CICAYIOIINE 3a0a4YM:

(bopMUPYIOTCS 3HaHUS OCHOB XMMUYECKOW HAYKH — OCHOBHBIX (DAKTOB, MOHSATUH, XUMHUYECKHX
3aKOHOB U TE€OPUH, BEIPAKEHHBIX IIOCPEACTBOM XUMHUUYECKOIO S3bIKA;

pa3BuBarOTCSl yMeHus HaOmonaTte M OOBACHAIOT XMUMHYECKHUE SIBJICHUS, NPOUCXOIALINE B
pUpOJIe, Ta0OPATOPHBIX YCIOBHSX, B OBITY M Ha IPOU3BO/JICTBE;

pHOOpeTarTCs CreUallbHbIe YMEHHS U HaBBIKU MO0 0€30IaCHOMY OOpaIeHHI0 C XUMHUYECKUMHU
BEILECTBAMM, MaTepUaIaMu | IPOLECCAMU;

dbopMupyeTcsi TyMaHUCTHYECKOE OTHOILIEHUE K XUMUHU KaK MPOU3BOAUTEIBHOMN CHIie O0IIEeCTBa, C
MIOMOIIBIO KOTOPOIl peraroTcst r1odaibHbIe MPOOIEeMBbl UeIT0BEUECTBA;

OCYIIECTBIISAETCSA NHTErpaUs XMMUYECKON KapTUHBI MAPA B €JUHYIO HAYYHYIO KAPTHHY.



Conep:kanue nporpaMmmsl
Xumus 8 kiace
(102 yaca, 3 yaca B HemeII0)
HavanbHble MOHATHSA U 3aKOHBI XUMHH

Tema m BemectBa. CBOWMCTBa BEIIECTB. DTAJOHHBIE (PU3WYECKHE CBOWCTBA BEIICCTB.
Marepuansl u MaTepraioBeicHue. Poib XUMUU B )KU3HU COBPEMEHHOTO 0o0mecTBa. OTHOIICHHE
oOmrecTBa K XUMHUH: XeMorns 1 xeMohoOwus.

Meroasl u3yuenuss xumuu. HaGmiogenuwe. DxcnepumeHT. MoaenupoBanue. Moaenu
MaTepHalbHbIE U 3HAKOBBIE HJIM CUMBOJIbHBIE.

la3el. Kupkoctu. TBEpapie BemiecTBa. B3auMHble MEpexoApl MEXAY arperaTHbIMU
COCTOSTHUSIMU BEIIECTBA: BO3rOHKA (CyOnuManusi) u aecyonumanivs, KOHIeH calus ¥ uCapeHue,
KPHUCTAJUIM3aLMs U TIJIABJICHHE.

®uznueckue ABIeHUs. YNUCThIE BEleCTBA U CMECH. [ OMOTeHHbIE M F€TEPOr€HHbIE CMECH.
Cmecu ra3oo0passble, kuakue u TBEpAbIC. CIIOCOOBI pa3[eNeHUus CMECed: MeperoHKa, HIN
TUCTWIUISAIMS,  OTCTaMBaHue, (UIbTPOBaHWE,  KPUCTAIM3alMs  WJIM  BbIIapUBaHHE.
Xpomarorpadus. [IpuMenenme 3Tux croco0oB B 1a00paTOPHOM MPaKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKUE BJIEMEHTbl. ATOMBI M MOJEKYJbl. [IpoCcThie W CIOXKHBIE BEIIECTBA.
Annorponus Ha npuMepe Kuciopoaa. OCHOBHBIE TOJIOKEHUSI aTOMHO - MOJIEKYJIIPHOTO YUEHHS.
Honsl. BemiecTBa MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOT'O CTPOCHHS.

3Haku (CHUMBOJIBI) XHMHYECKHX d3JIeMeHTOB. MHQopmaius, KOTOPYH HECyT 3HaKd
XUMHUYECKUX JJEMEHTOB. OTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMHUYECKHUX HJIIEMEHTOB.
[Tepuoanueckas tabiuua xumudeckux snemeHToB [[. M. MenneneeBa: KOpOTKONEPHUOIHBIA U
JUTMHHOTICPUOIHBIN BapuaHThl. [lepuonabl u rpynmnel. ['naBHas u moGo4Hast MOATPYIIIBIL, WK A- 1
Bb-rpynmel. OTHOCHUTENBHAS aTOMHAs Macca.

Xumudeckue ¢dopmynbl. MHIEKCH U K03QduimeHTsl. OTHOCUTENBHAS MOJCKYJISIpHAs
Macca. MaccoBasi 107 XUMHUYECKOTI0 3JIeMeHTa B coequHeHun. MHpopmaius, KOTOpyro HECYT
XUMUYECKHE (POPMYIIBIL.

Banentnocts. CrpykTypHble (OpMynbl. XUMHUYECKHE DIEMEHTHl C TOCTOSHHON U
MEepEMEHHON BaJeHTHOCTHIO. BwIBOM (hopmynbl coenuHeHHs MO BajeHTHOCTH. OmnpeneneHue
BaJICHTHOCTH XUMHYECKOTO »JJieMeHTa 1o ¢opmyne BemecTtBa. CocTaBieHue Ha3BaHUU
COCIMHEHUH, COCTOSIIINX U3 JIByX XUMHYECKUX PJIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH MMOCTOSTHCTBA
COCTaBa BELIECTB.

XuMH4ecKue peakiiuu. PeareHTel 1 MpoayKThl peakiuu. [[pu3Haku XUMUYECKHUX pEeaKIHil.
VcnoBuss MX TMNpOTEKaHUWs M TOpekpalieHus. Peakuuu TopeHus. OK30T€pPMUYECKHE U
SHJIOTEPMUYECKUE PEAKIIUU.

3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKHE ypaBHEHUA. COCTaBIEHUE XUMUYECKHUX
ypaBHeHu. UHpOpMaIus, KOTOpY0 HECET XUMUYECKOE ypaBHEHUE.

Knaccudukanus XMMHYECKUX PEAKIM MO COCTaBy M YUCIY PEareéHTOB M MPOAYKTOB.
Tunbel xumuyeckux peakiuil. Peakiiuu coenuvHeHUs, pa3joKEHUs, 3aMEIIeHUs U OoOMeHa.
KaranuzaTtops! u kaTanus.

JleMoHCTpanuu

. Komnnekuust MarepuanoB v U31€IUI U3 HUX.

. Monenu, ucrosib3yeMble Ha ypokax (hu3uKu, OMoJIoruu u reorpadpuu.

. OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEN HEKOTOPHIX XUMHUYECKUX BEIECTB.
. Moneny KpUCTaNINYECKUX PEIIETOK.

CoOupanue npudopa A MOJIydeHHs ra3a v IPOBEpKa €ro Ha FepMETUYHOCTb.

. Bosronka cyxoro npaa, iiofa uian HadTaauHa.

. ArperaTHble COCTOSIHHSI BOJIBI.



Paznenenne nByX HECMEMIMBAIOIIUXCS )KUAKOCTEN € MIOMOILIBIO JETUTEILHON BOPOHKH.
. Juctumiarop u ero pabora.

. YcranoBka s GuibTpoBaHus U e€ padora.

. YcranoBKa JiIsl BRITApUBaHUS U e€ padoTa.

. Komnekuust ObITOBBIX TPUOOPOB 7151 GUIBTPOBAHMS BO3AYyXa.

Paznenenue kpacsiero BemiecTsa (omactepa ¢ ITOMOIIbI0 OyMaKHON XpoMaTorpadpu.
. Monenu aJuIoTpONHBIX MOIUGUKALUN YIIIEpOia U CEPBI.

. [Tonydyenue o30Ha.

. Hoprpers 1. 5. Bepriennyca u JI. . Menzeneesa.

Koporkonepuoauelii ¥ UIMHHONIEpUOAHBIA BapuaHThl Ilepmoaguueckoin cucremsr JI. M.
Meunpeneena

. KoncTpynpoBanue mapocTep:KHEBBIX MOAEIEH MOJIEKYI.

. Annapat Kunmna.

. Pa3noxxenue 6uxpomara aMMOHUS.

. ['openue cepbl 1 MAarHUEBOM JICHTBI.

. [Toptpersr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

. OnbITHL, WUTFOCTPUPYIOLIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

[openune docdopa, pacTBOpeHHE MPOAYKTa TOPEHHS B BOJE M HCCIEIOBAHUE IOJYYCHHOTO
pacTBOpa JIAKMYCOM .

. B3anmoneiicTBre COMIIHOM KUCIIOTHI C IUHKOM.

[Tonryuenue rugpokcua menu(Il) u ero pasnokenue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI

O3HakoMIIEHHE C KOJUIEKIIMEH T1ab0paTOPHOI MOCY/bI.

[TpoBepka npubopa [uis NOJyYEeHHUs T'a30B HA FEPMETUYHOCTb.

O3HakoMJIeHHE ¢ MUHEpaJaMU, 00pa3yIOIIUMU TPAHHUT.

[TpurotoBneHne reTepoOreHHO cMecH MOPOILKOB CEPHI U JKeJe3a U UX pa3JieCHUE.
B3aumoseiicTBue pacTBOPOB XJIOPUIOB M HOAUIOB KalKs ¢ paCTBOPOM HHUTparta cepedpa.
[Tony4yenue ruapoxcuna meau(ll) u ero B3anMoielicTBHE € CEPHOIM KUCIOTOM.
B3anmopeicTere pacTBOpa coAbl ¢ KHCIOTOM.

[TpoBepka 3akoHa COXpaHEHHMsI MacChl BELIECTB Ha MPHUMEpE B3aWMOJICHCTBHS IIEIOYM U
KHCJIOTHI.

9. TlIpoBepka 3aK0oHa COXPAHEHHUs MACChI BEIIECTB HA MPUMEPE B3aMMOJIEHCTBHS IETOYH U COJTH
xenesa (I11).

10. Pasznoxenue mepokcuaa BoAOpoaa ¢ HOMOLIBIO okcuaa Mapranna (IV).

11. 3amemienue xene3oM MeaH B MEJHOM KYIIOPOCE.

IIpakT4yeckue padoThI

1. 3HaAKOMCTBO C JIa0OpaTOpHBIM oOopyaoBaHueM. [IpaBuia TeXHUKU OE€30MaCHOCTH TMPHU
pabote B kabuneTe xumMuu. HekoTopsie B bl paboT.

PN WNE

2. AHaIu3 MOYBSI
Baskneiilmue npeacraBuTe/iM HeopraHuyeckux BemiecTs. KosimuecTBeHHbIe OTHOLICHHUS B
XUMHH
CocraB Bo3ayxa. [lonstre 06 00bEMHOI 10JIe KOMIIOHEHTa MPUPOIHON T'a30BOH CMeCH —
Bo3yxa. Pacuér 00béMa KOMIIOHEHTA Ta30BOM CMECH TI0 €T0 00BEMHOI J10J1€ ¥ HA00OPOT.
Kucnopona. O3zon. Ilomyuenue kucnopoma. CoOupaHwe W paclio3HaBaHUE KHUCIOPOJA.
XuMHYecKre CBOMCTBA KHCIOPOJA: B3aMMOJICMCTBHE ¢ METallaMH, HEMETalJlaMH M CJI0KHBIMH
BemectBamu. [Ipumenenune kucnopoaa. KpyroBopot kuciopoaa B mpupoze.
Oxkcuapl. O0pa3oBaHue Ha3BaHUH OKCUIOB 1O UX Gopmynam. CocTaBiieHHe GOPMYIT OKCHJIOB
10 X Ha3BaHUsAM. [IpeacTaBUTENM OKCHUIOB: BOJA U YIIEKUCIIBIN ra3, HerameéHas u3BecTb.
Bonopon B npupone. dusznueckne U XMMHYECKUME CBOMCTBA BOJAOPOJA, €r0 IMOJYy4YEHHUE U



MIpUMEHEHUE.

Kucnotsl, ux cocras u knaccudukarnus. Manukatopsl. Tabnuia pacrBopumocTtu. ColisiHast
U CepHasi KUCIOThI, UX CBOMCTBA U MPUMEHEHHE.

Conn, ux coctaB W Ha3zBaHus. PactBopumocTh cosieii B Boje. IIpeacraBurenu cosnei:
XJIOpH]T HAaTpus1, KapOoHaT HaTpus, GocdaT KaabIusl.

[Tocrosiunass ABoraapo. KommuectBo BemectBa. Moab. MosspHas macca. KpaTHble
€MHUIBI U3MEPEHUsI KOJIMYECTBA BEHIECTBA — MUJUIMMOJb U KUJIOMOJb, MUUIUMOJIApHAA U
KWJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacu€Tpl ¢ MCIIONB30BAaHUEM IOHATUH «KOJHMYECTBO BEUIECTBA», «MOJISIPHAS Maccay,
«IOCTOSIHHAsA ABOTagpo».

3akoH ABorazipo. MomsipHbIi 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS TIOTHOCTh
OJIHOT'O ra3a 1o APyromy.

KpaTHbple enuHUIBI W3MEPEHHS — MIUIMMOJSPHBIA W KWJIOMOJSPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacu€Tpl ¢ MCIONB30BaHUEM IOHATUH «KOJMYECTBO BEUIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSIHHAsA ABOTaIpO».

Pacuérel ¢ ucnosb30BaHUEM MOHSTHM «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «YUCIO ABOTAIPO».

I'unpocdepa. KpyroBopot Boabl B ipupoie. PU3NYeCKUe M XUMUYECKHUE CBOMCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUU B Bojae. V3mMeHeHuE OKpacku
WHJUKATOPOB B IENOYHOM cpene. IlpencraBurtenu mienoueid: TMAPOKCHUIbI HATpUA, Kalusd U
KaJIbLIMSL.

PactBopuTens u pactBopéHHOE BeniecTBO. PactBoprl. PacTBopenue. ['mapatel. MaccoBast
JIOJISI PACTBOPEHHOTO BeliecTBa. Pacuérel, CBSI3aHHBIE C UCIIOJIL30BAHUEM IOHATUSI «MACCOBast
JI0JIsI pACTBOPEHHOTO BELIECTBAY.

JleMoOHCTpaLuu

. Onpenenenue coep:kaHus KMCIOPOAa B BO3LYyXE.

. [Tonydenune kuciaopoa pas3iokKeHUEM IEpMaHraHaTa Kajus U MepoKcuaa
BOZIOPOJA.

. CobupaHue METOI0M BBITECHEHUS BO3/lyXa U BOJBI.

. Pacno3naBanue kucmoposa.

. I'openue maruus, >xenesa, yris, cepsl U Gpocdopa B KUCIOPOJIE.

. Kommeknust okcuaos.

. [Tonyuenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.

. I'openue Bogopona.

. BsaumoneiictBue Bogopoaa ¢ okcugom meau(ll).

. Komnnekuust MuHepalibHbBIX KUCIIOT.

. [IpaBuio paz0aBieHus: cepoit KUCIOTHI.

. Konnekuus coneit.

. Tabnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEN B BOJIE.

HekoTopble MeTalIbl, HEMETAIUIBI M COEJMHEHHS KOJIMUECTBOM BEUIECTBA B | MOJIB.
. Mojzens MOISIpHOTO 00bEMa ra3000pa3HbIX BEIECTB.
JlaGopaTopHbie ONBITHI
12.TloMyTHEHHE M3BECTKOBOW BOIBI IPH MIPOITYCKAHNM YIJIEKMCIIOTO rasa.
13.Tlonyuenune Bomopoaa B3aMMOAEHCTBAEM IMHKA M COJSHOM KHUCIIOTEL
14. PacniosnaBanue KUCIOT UHANKATOPAMH.
15.M3menenune okpacku MHAMKATOPOB B IIEIOUHON Cpee.
16. Osnakomnenue ¢ mpemaparamu JOMAIIHEH WIM INKOJBHOM anTeYKd — PacTBOPAMH
IIEpOKCHUa BOJIOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAIIATBIPHOIO CITUPTA.



IIpakT4yeckune padoThI
3. Tlomyuenne, cobMpaHKe U PaCIIO3HABAHKE KHCIOPOJA.
4. Tlony4enue, COOMpaHKe U PACIIO3HABAHUE BOIOPOJA.
5. TIpuroroBieHue PacTBOPOB COJIEH C MX 3aJaHHOM MacCOBOM JOJIEN.
OcHOBHBIE KJIacchl HEOPraHUYeCKUX coeauHennii O6o00IeHNe CBeIeHN 00
OKCHJIaX, UX KJIacCU(HKaAIMK, Ha3BaHUAX M CBOMCTBaX. CIIOCOOBI MOJyUEeHHS OKCHJIOB.

OcHoBaHus, X KJIaccu(pUKalMs, HA3BaHUs M CBOMCTBA. B3auMoaeicTBuEe ¢ KUCIOTaMu,
KHCIIOTHBIMH OKCHUJAMU H COJIAMH. PasnoskeHue HepacTBOPUMBIX OCHOBaHUH. CrocoObl
MOJTYYCHHUS] OCHOBAHHIA.

Kucnorel, ux kimaccudukammss u HazpaHus. OOIIME XUMHUYCCKHE CBOWCTBA KHCJIOT.
B3aumoneiicTBue KHUCIOT € METaUIaMHU. ODJICKTPOXUMHUYECKUN Pl HANPSHKEHUA METaJlIoB.
BzauMmoneiicTBue KUCIOT ¢ OKCHAAMU METAILIOB.

B3anMopeiicTBre KMCIIOT ¢ OCHOBAaHUSMH — PEaKIUs HeUTpanu3anun. B3anmoaencTBre KucaoT
c COJISIMH. [Tony4yenne 6€CKUCIOPOIHBIX
1 KHCIIOPOJICOACPKAIINX KUCIIOT.

Comu, wux kinaccudukanyds U CBOMCTBAa. B3auMmopaeicTBue cojieli ¢  METaJllIaMu,
0COOEHHOCTH ITHX peakiuidi. B3anMojeicTBre coeii ¢ CosiMu.

['eHeTndeckue psapl METaIa W HeMeTauia. ['eHeTWdyeckas CBsA3b MEXKAY Kiaccamu
HEOPTraHWYECKHUX BEIIECTB.

JlabopaTropHble ONBITHI

17. B3aumopelicTBHE OKCHIA KAIbLUS C BOIOM.

18. ITomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakmus HEUTpaIu3aluu.

20. IMonyuenue runpoxcuaa meau (1) u ero B3auMoaeiicTBUE ¢ KMCIOTOM.
21. Pasnoxenne ruapokcuna meau (1) npu narpesanum.
22. B3aumoeiicTBue KUCIOT ¢ METAJIIIAMHU.

23. B3anMoeiicTBE KUCIIOT C COJISIMH.

24. O3HakoMIIEHHE ¢ KOJUIEKIHEN COJIEH.

25. Bzanmoneiictue cynbgara meau(Il) ¢ sxenesom.

26. B3auMoeiicTBUE coneil ¢ CoIsIMHU.

27. TeHeTnyecKas CBS3b HAa TIPUMEPE COESANHEHUH ME/H.
IIpakT4yeckue padoThI

6. Pemenue SKCIEpPUMEHTANBHBIX 3a/1a4.

Hepuoauyeckuii 3akoH u Ilepuoanyeckasi cucreMa XMMHUYECKHUX JJIEMEHTOB

. . MeHnpaeJsieeBa 4 CTPOEHHE aTOMA

EcTtecTBeHHbIE CeMENCTBA XUMUYECKHUX 3JIEMEHTOB:IIEJIOYHBIE U IIE€JTOYHO3EMENIbHbIE METAILIbI,
raJloreHbl, UuHepTHble (OmaropogHbie) ra3bl. AMpoTepHOCTb. AMQOTEpHBIE OKCHABI U
ruapokcubl. KoMIIeKCHbIE COMu.

Otxkpeitue [. . Menneneesbim [leproauueckoro 3akoHa u cozianue uM llepuonnueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

ATOMBI Kak (opMa CyIIecCTBOBaHHUS XMUMHYECKUX 3JeMEHTOB. OCHOBHBIE CBEICHHS O
CTpOEHUH aTOMOB. JloKazaTenbCTBa CIIOXKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopaa.
[TnanerapHast MOAENb CTPOEHUS aToOMa.

CoctaB aTOMHBIX sJIep: MPOTOHBI, HEUTpOHbL. OTHOCUTENbHAas aTOMHas Macca.
B3anmocBs3b NOHATUH «IIPOTOH», «HEUTPOHY», KOTHOCUTENbHASI aTOMHAsl Maccay.

Mukpomup. OnekTpoHbl. CTpOE€HHE JIEKTPOHHBIX YPOBHEM aTOMOB XHMHYECKUX
anemeHTOB NeNe 1-20. TIoHsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. duznueckuii cMbicn cuMBONMKU llepuonnueckoit cucremsl. CoBpeMeHHas
dbopmynupoBka [leprognyeckoro 3akoHa. 3MeHeHUsT CBOWCTB SJE€MEHTOB B TEpHOJAX U
rpynnax, kKak QyHKIHS CTPOEHUS dJIEKTPOHHBIX 000JI0YEK aTOMOB.



XapakTepucThKa dJIEMEHTa-MeTalJla W JJIEMEHTa-HeMeTa/ula 10 WX IIOJIOKEHUIO B
ITepuoanueckoil cucreme xumuyeckux 3nemeHToB 1. 1. Menneneena.

JleMoHCTpaL U

. Paznuunble popmbl TAOIUL IEPUOJUUECKON CUCTEMBI.

. Mopenuposanue nnocrpoenus [lepuonnueckoit cucremst 1. 1. Menneneesa.
. Mogenu aToMOB XUMUYECKUX 3JIEMEHTOB.

. Mojenu aToMOB 3J1IeMEHTOB 1—3-ro epruooB

JlabopaTopHbIe ONbITHI.
28. IMonyuenue aM(pOTEPHOrO MHAPOKCHIA U UCCIEN0BAHUE €I0 CBONCTB.

Xumuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIHH

Honnast xumuueckasi cBsizb. VoHBI, 00pa3oBaHHbIE aTOMaMU METAJIJIOB U HEMETAJLIOB.
CxeMbl 00pa30BaHHUS MOHHOW CBSI3M ISl OMHAPHBIX coenuHeHUi. MOHHBIE KpHUCTaUTHYECKUE
peméTku 1 (U3MUecKre CBOMCTBA BEILIECTB C 3TUM TUIIOM pewéTok. [lonstue o GpopmynbHON
€JIMHUIIE BEILECTBA.

KoBaneHntHas xummuueckast CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHbIe popmynbl. KoBaneHTHas
HeToJisIpHast CcBs3b. CXeMmbl 00pa30BaHUS KOBAJICHTHOW CBS3M JIJIT OWHAPHBIX COCTMHCHHM.
MounekysspHble 1 aTOMHbIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C 3TUM THUIIOM
pEmETOK.

DIIEKTPOOTPULIATENLHOCTh. Psn  snekTpooTpuuarenbHocTd. KoBaneHTHas MoJsipHas
XUMUYECKast CBs3b. Jumoas. CxeMbl 00pa3oBaHMs KOBAJICHTHOM MOJIAPHOM CBS3M It OMHAPHBIX
COeIMHEHUI. MOJIeKyIsIpHbIE U ATOMHBIE KPUCTAJIIMYECKUE PEIIETKH, CBOMCTBA BELIECTB C ITUM
TUIIOM PEUIETOK.

Meramueckass XUMHYECKas CBSI3b M METAJUIMYECKAs KpUCTAJUIMYECKas pelueTka.
CBoiicTBa BEUIECTB C ITUM THUIIOM pemeToK. Ennnas npupoia XUuMUYECKUX CBA3EH.

Crenenb okucienus. CpaBHEHUE CTEIIEHU OKHMCIIEHUs U BajeHTHOCTH. [IpaBuna pacuéra
CTETICHEW OKUCIICHHS 110 OpMYIaM XUMHUYECKUX COCTUHCHUH.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OrpenesieHne CTeNeHEed OKUCIEHUs s
AJIEMEHTOB, OO0pa3yroIIMX BEIIECTBA pa3HbIX KJIaccoB. Peaknuu WOHHOTO OOMEHa W
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakini. OKHUCIUTENh U BOCCTAHOBHUTENb, OKUCICHHE W
BoccTaHOBJIeHHE. COCTaBJICHHE YPaBHEHUW OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
METOJIOM 3JIEKTPOHHOTO OasaHca.

JdemMoHcTpanuu
. Buneo ¢parmenTs! u cnaiinel «MloHHass XUMHUYECKast CBA3b ».
. Komtekuust BemecTs ¢ HOHHOM XMMHUYECKOH CBSI3BIO.
. Mopenn HOHHBIX KPUCTAIUIMYECKUX PEIIETOK.
. Buneodparments! u cnaiiasl «KoBaneHTHasIXUMHYECKas CBA3bY.
. Komrekuyst BemecTB MOJIEKYJIIPHOTO U aTOMHOI'O CTPOEHHUSL.
. Mopenn MONEKYJISIPHBIX U ATOMHBIX KPUCTANIMYECKUX PEIIETOK.
. Buneodparments! u cnaiasl «MeTanaudyeckas XMMUYecKas CBSI3b).
. Komnekuust «MeTtasuibl U crijiaBbD».
. B3aumozeiicTBre MHKa ¢ Cepoil, COSIHOM KUCIIOTOMH, Xopuaom meau (11).
. I'openne marnusi.
. B3anMozeincTere XJIOpHOU U CEpOBOJLOPOIHOMN BOJBL.

JlaGopaTopHbie ONBITHI
29. W3rortosieHne MOJENH, WITIOCTPUPYIOIIEH CBOMCTBA METAILIMYECKON CBA3H



CoaepsxkaHue nmporpaMmbl
Xumusa 9 kiaace
(70 yacos, 2 yaca B HeJ1€J110)

IHoBTOpeHue u 00001IeHNEe cBeleHUI O Kypcey 8 kiacca

bunapnsie coequaenus. OKCHIbI cojieoOpa3yrolire U HecolieoOpasyomue. [ MapoKcuabL:
OCHOBaHUs, aMpoTepHbIe, KUCIOThL. CpeiHre, KUCIIbIE, OCHOBHbBIE COJIH.

O06001IeHre CBEICHUH 0 XUMHYECKHUX peakiusax. Kiaccupukanus XuMIYEeCKIX PeaKIuit
[0 PA3IMYHBIM OCHOBAHUSM: COCTaBYy M YHCIY pPEarupyroumx u 00pa3yrolIMXcs BEIECTB,
TEII0BOMY (P (PEKTy, HAITPABICHUIO, H3MEHEHUIO CTEIICHEH OKUCIICHHSI SJIEMEHTOB, 00Pa3YIOIINX
pearupyrolue BelecTsa, (asze, UCIOIb30BaHUIO KaTalu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOW peakiuu. DakTopbl, BIUAIOLIIME HA CKOPOCTh
XMMUYECKUX PEAKUUW: MPUPOJIa PEarupyrolux BeElIEeCTB, WX KOHLEHTpalus, TeMIeparypa,
IJIOIA/Ib COMPUKOCHOBEHU S, HAJIMYKE Katanu3aropa. Katanus.

JdemMoHCTpauMu
. O3HaKOMIJIEHHE C KOJUIEKIIUSIMH METAJIJIOB 1 HEMETAJIJIOB.
. O3HakoOMJIEHHE C KOJIJIEKIHMSIMH OKCHIOB, KUCIIOT M COJIEH.

3aBUCUMOCTb CKOPOCTH XMMHUUYECKON PEAKLMU OT MPUPObl PEArUPYIOIIHNX BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT KOHIIEHTPALlMK Pearupyomnux BemecTs.
. 3aBUCUMOCTh CKOPOCTU XMMUYECKON PeaKLUy OT MIOUIaJH

COIIPUKOCHOBEHHUSI PEarupyroluX BEIECTB («KUIIALIUN CII0I).
3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAaKLIMU OT TEMIIEPATYPhI PEAarMpPYIOLINX BELIECTB.
JlaGopaTopHble ONBITHI
BzaumopeiicTBue aMMuaka v XJaopoBOAOpPOAA.
Peaknus nerrpanuzanuu.
Habmonenune temnoBoro s dexra peakiuu HeHTpann3aiuu.
B3aumoneiictBue cepHoii kuciotsl ¢ okcuiom meau (II).
PasnosxeHnue nepokcuaa BoJopo/ia C MOMOIIBIO KaTanasbl KapTodens
3aBUCHUMOCTh CKOPOCTH XMMMUYECKOH peakluu OT IMPUPOAbl PEarupyroliux BEIIECTB Ha
npruMepe B3aUMOCHCTBUSI PacTBOPOB THOCYJb(aTa HATpUs M XJopuaa Oapusi, THOCYyJIbdara
HATPHUs U COJITHOM KHUCIIOTHI.
7. 3aBUCMMOCTb CKOPOCTM XHMHYECKOM pPEaKIMd OT TPUPOALI METALIOB TPU  HX
B3aMMOJICVCTBUH C COJITHOU KHCIIOTOM.

8. 3aBMCHMMOCTB CKOPOCTH XUMUYECKOM PEAKIIUK OT IPUPOILI KUCIIOT P B3aMMOJICHCTBHH HX C
KEJIE30M.

ook whE

9. 3aBMCHMOCTB CKOPOCTH XMMHMYECKON PEAKI[MU OT TEMIIEPATYPHL.

10.  3aBuCMMOCTB CKOPOCTH XMMHMYECKON PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBucuMOCTH CKOpPOCTH XWUMHYECKOW pEakIMd OT IUIOMIAMH COINPUKOCHOBEHHS
pearupyromux BeIEeCTB.

12.  3aBUCHMOCTH CKOPOCTH XMMUYECKON PEAKIIMH OT KaTaan3aTopa.

XuMHu4YecKune P€aAaKIUM B pacTBOpax 3JJEKTPOJIUTOB

[TonsitTue 00 >IEKTPOIUTUYECKON JTUCCOLUUAIUHN. OJIEKTPOIUTHl U HEIJIEKTPOIUTHI.
MexaHu3M JHMCCOLMALMUA  AJIEKTPOJIUTOB C pa3du4YHbIM  XxapakTtepoM cBsi3u. (CrerneHb
ANEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U C1a0ble JIEKTPOIUTHL.

OCHOBHBIE TIOJIO)KCHHS TEOPUHU DIICKTPOIUTHYECCKOW auccoruanuu. Kriaccudukanuys
HNOHOB U UX CBOﬁCTBa. KI/ICJ'IOTBI, OCHOBAaHHUA U COJIX KaK SHGKTpOJ'II/ITBI. Ux KJ'IaCCI/ICbI/IKaHI/IH 158
JIMCCOITAAITHS.

OO0mue XUMHYECKHE CBOICTBAa  KHUCJIOT: HM3MEHEHHE OKpacKM HHIUKaTOpOB,
B3aUMO/ICHCTBUE C METaJIaMH, OKCHJIaMH U TUJIPOKCUIAMU METAIIIOB U COJISIMU. MOJIEKyIsIpHbIE



Y MOHHBIE (TTOJIHBIE U COKPAILIEHHBIE) YPABHEHUSI PEAKIIUH.
XUMUYECKUN CMBICII COKpAlIEHHBIX YpPaBHEHUH. YCIOBHS TMPOTEKAHUS PEAKIUA MEKIY
AJIEKTPOJIUTAMHU JI0 KOHIIA. Psi1 akTHBHOCTH METaJIOB.

OO0mue XMMHUYECKHWE CBOWCTBA IEJOYEH: B3aMMOJEWUCTBHUE C KHUCIOTaMH, OKCHUAAMH
HEeMeTauioB, coysiMu.  OOmMe XUMHUYECKHE CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOJICICTBHE C KUCIOTaMU, pPa3yioKeHHE IPU HAarPEBaHUU.

OO01re XMMUYeCKHe CBOMCTBA CPETHUX COJICH: B3aUMOJICCTBUE C KUCIIOTaMHU, IIEJI0YaMHu,
COJISIMU U MeTaJulaMu. B3aumoeiicTBie KUCIBIX COJiel cO IIeIouaMu.

['unponu3, kak 0OMEHHOE B3aUMOJICHCTBUE COJEH ¢ BOJOW. ['Maponm3 CONMM CHIBLHOTO
OCHOBaHUs U cllaboi kucaoThl. ['uaponu3 conu ciaboro OCHOBaHUS U CHIIbHOM KucioThl. [kana
pH.

CBolicTBa KHMCJIOT, OCHOBAHMH, OKCHJIOB M COJICH B CBETE TEOPUHU DJICKTPOJIUTUYECKOU
JIMCCOIUAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.

JdemMoHCcTpaumu.

. HcnibiTanue BeIecTB U X pacTBOPOB Ha 3JIEKTPOIPOBOTHOCTD.

. 3aBUCHMOCTH AJIEKTPOIPOBOJHOCTH YKCYCHOM KHUCIIOTHI OT KOHIICHTPAIIUH.
i JIBr>KEHME OKPALICHHBIX NOHOB B 3JIEKTPUYECKOM TOJIE.

. Ornpezenienne xapakTepa Cpe/ibl B pacTBOpax COJIeH.

JlaGopaTopHbIe ONBITHI.

13. Tuccoumanus cnaGbix 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBI.

14. Vismenenue oKpacku UHAMKATOPOB B KMCIIOTHOMU CpEJIE.

15.  Peakuus HeliTpanu3ainuu pacTBOpa MEIOYM Pa3IUYHBIMU KUCIOTAMH.

16. Ilonyuenme rumpoxcuna meau (I1).1 ero B3auMoeNCTBHE ¢ Pa3IMYHBIME KHCIOTAMH.

17. Bsaumopneiicteue cuinbHbIX KUCIOT ¢ okcumoM meau (11).
18-20. BzaumonaelicTBue KUCIOT C METAIIaMU.

21. KauecTBenHas peakius Ha KapOOHAT-HOH.

22. Tonyuenue CTyaHs KPEMHHEBOM KHCIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPHU - WK CYJIb(paT-uOHBI
24. VIsmeHeHne OKpPacKy MHIMKATOPOB B IEIOYHOM Cpeie.
25. B3auMoeliCTBHE IEI0YEl C yIIEKUCIBIM Ta30M.

26. KadecTBeHHas peakiys HA KATHOH aMMOHHSL.

27. Tonyuenue ruapoxcuaa meau (1) u ero pasznoxenue.
28. BsaumoseiicTBre KapOOHATOB C KUCIOTAMH.

29. Tonyuenue ruapokcua xenesa(lll).

30. Bzaumoneiicteue xkenesa ¢ pactBopom cyibgara meau (1)
IIpakT4yeckue padoThI

1. CsolicTBa KHCIOT, OCHOBaHHMH, OKCHIOB M COJEH B CBETE TEOPHH DJIEKTPOIUTUYECKON
JHACCOLMAIMN U OKUCIUTEIBHO ~BOCCTAHOBUTEIBHBIX PEAKIINI

HemeTanabl 1 UX cOeTUHEHUS

CTpoeHHE aTOMOB HEMETAIIOB M WX ToNoKeHwe B Ilepmommyeckoit cucreme. Psin
ANEKTPOOTPUIATENbHOCTH. KpucTamnyeckue pemeTku HEMETalloB — IMPOCTHIX BEIIECTB.
Amnnorponus u e€ npuunHbl. @U3NUYECKHe CBOMCTBA HeMeTaIoB. O0IIHMe XMMHUYECKUE CBOHMCTBA
HEMCTAJIJIOB: OKUCINUTCIBHBIC U BOCCTAHOBUTCIIBHBIC.

lanmoreHsl, cTpoeHHE WX aTOMOB U MOJIEKYJ. DPU3WUECKHE M XUMHUYECKHE CBOWCTBA
TAJIOTCHOB. 3aKOHOMepHOCTI/I N3MCHCHUSA CBOf/iCTB TAJIOTCHOB B 3aBUCUMOCTH OT UX ITOJIOXKCHUA B
[lepnonnueckoii cucreme. HaxoxxneHue rajoreHoB B MPUPOJE U UX TOJyYeHHE. 3HAYEHUE U
MIPUMEHEHUE TaJIOT€HOB.

l'anmoreHOBOJOPOJBI YW COOTBETCTBYIOIIME WM KHUCJIOTHI: TUIABUKOBAasi, COJSIHAs,
OpoMoBOAOpOIHAs, WMOAOBOJOpoAHas. [amoreHuasl. KauecTBeHHbIE peakIMu Ha TaJOTCHU-
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uoHsbl. [IpuMeHeHne coeiMHEHN raloreHOB U UX OMOJIOTHYECKas POJlb.

OO6mas xapakrepuctuka snemMeHToB VIA-rpymmel. Cepa B npupoje U e€ IMoJydeHHeE.
AnnoTponHble MOAM(HKAIMKA Cepbl M HMX CBOWCTBA. XHMHYECKHE CBOMCTBa ceppl U €€
MPUMEHEHHUE.

CepoBoIOpOI: CTPOCHHUE MOJIEKYJIbI, (PM3UYECKHE U XMMHUYECKHE CBOMCTBA, MOTyYCHHUE U
3naueHue. CepoBosiopoanas kucinora. Cynbduasl u ux 3HaueHue. JIroMuHOpOpHI.

Oxcup cepsr (1V), cepaucrast kuciora, cyabputsl. KadecTBeHHast peakius Ha CyabpuT-
HOH.

Oxcun  cepol (VI), cepnas xucnora, cynbdarel. Kpucrammornapatsl. KauecTBennas
peaxius Ha cynb(ar-uoH.

CepHas KHCIIOTa - CHJIbHBIN 37eKTposiuT. CBOMCTBA pa30aBICHHON CEPHOU KUCIOTHI, KaK
TUMIUYHON KHUCIIOTHI: B3aMMOJCHCTBHE C METalslaMU, OCHOBHBIMU M aM(OTEPHBIMH OKCHIAMH,
OCHOBAHMUSAMHU M aM(POTEPHBIMU THAPOKCHIAMH, coysiMu. KauecTBeHHast peakiust Ha Cyibdar-
HOH.

OO6mias xapaktepuctuka 371eMeHTOB VA-rpynmbl. A30T, CTPOCHHE aTOMa U MOJIEKYJIBI.
Ouznyeckue M XUMHUYECKHME CBOWCTBA M MPUMEHEHHE a30Ta. A30T B MPHUPOJAE U €ro
Onosioruyeckas posib.

AMMHUaK, cTpoeHrue MOJIEKYJbI U (PM3HUECKUe CBOMCTBA. AMMMayHas BO/A, HAIIATBIPHBII
CIUPT, TUAPAT aMMuaka. /JJOHOPHO -aKLENTOPHbIM MeXaHW3M 00pa3oBaHMs KaTHOHA aMMOHUS.
BoccranoBurenpHbie cBoiicTBa amMuaka. Conu aMMOHHMS M UX TIpuMeHeHue. KadecTBeHHas
peakuys Ha KAaTUOH aMMOHHSI.

Oxkcunpl a30Ta: HECONEOOpPa3yIOUUe U KHUCIOTHbIE. A30THCTas KUCIOTAa U HUTPHUTHL
A30THas KUCJ0Ta, €€ MoJIy4eHHe U cBoicTBa. HuTpatsr.

®ocdop, crpoenue atoma u amiorpornusi. Pochunasl. Pochun. Oxcua gochopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodperus. NHCEKTHIIHIHI.

OO6mass xapakrepucTuka syeMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
IIPOCTHIX BEIIECTB U COCAUHEHUM B 3aBUCUMOCTH OT IOJOXKEHUs 37eMeHTOB B [leproanueckoit
cucteme. Yriaepoa. AJNOTponHble MoAU(UKAIUK: anma3, rpadgutr. AMOpdHBIH yriepoa u ero
copTa: caXa, aKTHBHUPOBAHHBIA yroyib. AJcopOrus. XWUMHYECKHE CBOWCTBA yIiIepoja.
Kokcoxumuueckoe npou3BOACTBO U ero mpoaykius. Kapouasl.

Oxkcun yrnepona(ll): crpoenue Mmomekynbl, MoixydeHHMe U ero cBomMcTBa. Okcup
yraepona(lV): cTpoeHne MOJEKynbl, MOJyYeHHE U €ro CBOWCTBAa. YrosibHas kuciora. Comu
YrOJIbHOM KUCJIOTHI: KapOOHATHI U THIpOoKapOOHaThl. TeXHUYecKas ¥ MUILEeBas Co/a.

Heopranuueckne u OpraHM4ecKHe BELIECTBA. YTIEBOAOPOABI. XHMHUYECKOE CTPOEHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COETUHEHHUS] aTOMOB B MOJIEKYJI€ TI0 BaJICHTHOCTH.

Mertan, 3TaH, KaKk NpeAeabHble YIIeBOJOPOAbl. DTUIIEH U alleTHIEH, KaK HENPEACIIbHbBIE
(HeHachIlLleHHbIE) yraeBoaopoAbl. ['opeHue yrieBoaopojoB. KadecTBeHHblE peakIMM Ha
HENPEENIbHbIE COCIUHEHHUS.

OTUJIOBBIA CHOUPT, €ro IMOJy4YeHHWe, NPUMEHEHHE U (PU3UOJOTHYECKOE JEeHCTBUE.
TpéxaroMHbIif cnupT ravuepuH. KauecTBeHHas peakiiys Ha MHOTOaTOMHbIE CIUPTHL. YKCYCHas -
IIPEJICTaBUTEIb KJlacca KapOOHOBBIX KHCIIOT.

KpemHuii, crpoenue ero aroma u cBoiictsa. Kpemuuii B npupone. CUIUIMIBI U CHIIAH.
Oxcun kpemuusi(1Y). Kpemuuesas kuciora u e€ couu.

[TponsBoacTBo crexia M neMeHTa. lIpogykuusi CHIMKAaTHOM IPOMBIIUIEHHOCTH:

ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, dasHc.
OnTryeckoe BOJIOKHO.

Hewmerannsl B mpupose. @dpakunMoHHas MEperoHKa MXKHUAKOTO BO3JyXa Kak CIoOco0
MOJIy4eHHUs KUCIIopoa, a30Ta, aproHa. [lonydenue pocdopa, kpeMHus, Xaopa, iioga. DneKTponus
pacTBOPOB.

[TosryueHune cepHON KUCIOTBL: CBIPBE, XMMHU3M, TEXHOJIOTMYECKAsl CXEMa, METO/, KUIISAILETO
CJI0s1, IPUHIUIIBI TEINIO0OMEHa, MPOTUBOTOKA M LUpKyasauuu. Oneym. [IponszBoacTBo ammuaka:
CBIPBE, XUMU3M, TEXHOJIOTUUECKAS CXEMA.
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JleMoOHCTpanuu
Konnexus HeMeTaioB.
Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIMIIBI €T0 PAOOTHI.
["openune HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, (hocdopa, APEBECHOTO YTIIs.
OO0pa31pl raJoreHoB - IPOCTHIX BEIIECTB.
B3anmozencTere rajloreHoB ¢ METaJJIaMU.
BriTecnenue xyopa O6poMoM WM fojja U3 pacTBOPOB UX COJICH
Komnnexkuus npupoIHbIX COEAMHEHUH XJIOpAa.
B3auMozeiicTBue cepsl ¢ MeTauIaMH.
I"'openue cepsl B KUCIOpOIE
Konnekuus cynbGuaHbx pya.
KauectBennast peakuus Ha CylIbGUA-UOH
O0ecuBeunBaHNE OKPALIEHHBIX TKAHEN U [IBETOB CEPHUCTHIM T'a30M.
B3anmopnencTBre KOHIIEHTPUPOBAHHOM CEPHOU KHUCIIOTBI C MEJBIO.
OO0yriMBaHNue OpraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEpHON KUCIOTOM.
Huarpamma «CoctaB BO3Iyxay.
Buneodparmentst u cnaiiast «[Itnusn 6azapsy.
[Tonyuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
Pasnoxxenne 6uxpoMara aMMOHUSI.
B3auMozeiicTBuE KOHLEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIBIO.
['openue 4depHoro nopoxa
Pa3noxenue HuTpaTa Kajaus U TOPEHUE IPEBECHOIO YroJbKa B HEM
O06pa3ibl TpUPOIHBIX coequHeHmH Gocdopa.
['openue dhocdopa Ha BO3ayXe U B KUCIOPO/IE.
[Tomryuenue 6enoro ¢ochopa u UCIBITAHUE €TO0 CBONCTB
Komneknust «O0pa3iibl MPUPOIHBIX COSTMHECHUHN YTIIEPOIa»

[Toptper H. JI. 3enunckoro. [lornomnienre akTHBUpOBaHHBIM YIJIEM pacTBOPEHHBIX BELIECTB WU

ra3os.

Y eTpoicTBO IPOTUBOTa3a.

Mopnenu MoseKyJI MeTaHa, 9TaHa, STUJICHA U alleTUJICHA.
B3aumoneiictBue aTuneHa ¢ GpoMHOM BOJOW M pacTBOPOM IE€pMaHTraHaTa Kalusl.
OO61mure XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.
KauecTBeHHas peakuus Ha MHOIOaTOMHBIE CITMPTHI.

Konnexkuust «O0pa3ibl NpupOIHBIX COEAMHEHUNH KPEMHUSY.

Komneknus crekna, KepaMHUKH, [IEMEHTA U U3JIEIUI U3 HUX.

Komnexknus npoaykiuy CUIIMKaTHOW MMPOMBIIIIIEHHOCTH.

Buneodpparments! u cnaiasl «IIpon3BoACTBO CTEKIA U IEMEHTAY.

Komnexuus «IIpupoaHele coeqMHEHNsT HEMETAIUIOBY.

Buneodparmentsl u cnaiinpl «@pakiioHHas eperoHka sKUIKOTro BO3yXa»
Buneobparmentsl u  cnaiinel  «[lomydenue  Bomopoaa,  KUcCIopoja
AIIEKTPOJIUTUYECKUM CIIOCOOOMY.

Mopenu amnmapaToB I IPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mogenb KUIAIero ¢ios.

Mogenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparmentst u crnaiias! «I[Ipon3BoCTBO CEPHOM KUCIOTHDY.
Buneodparmentst u cnaiias! «I[pon3BoICTBO aMMHaKa.

Konnexkuust «CpIpb€ A1 NOTy4EHUsI CEPHOM KUCIIOTBI».
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JlabopaTopHbIe ONBITHI

31. Pacnio3HaBaHKe TaJOr€HU/1-HOHOB.

32. KavecTBEHHBIE PEAKIIUK Ha CYJIb(AT-HOHBL.

33. KauecTBeHHas peakius Ha KATHOH aMMOHHSI.

34. Xumuueckue CBOMCTBA a30THOM KHUCIIOTHI, KK 3JIEKTPOJIUTA.
35. KauectBennsblie peakiuuu Ha hochar-uoH.

36. IMonydeHne u CBOMCTBA YrOIBHOM KUCIIOTEL

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TIpomyckanue yrieKucIoro ra3a 4epes pacTBOp CHIIMKATa HATPHSL.
IpakTnyeckue padoThl

2. V3y4yeHune CBONCTB COJSIHON KUCIIOTHL.

3. N3y4eHune CBOUCTB CEPHOI KHCIIOTHL.

4. TonyyeHre aMMHaKa U U3yYEHUE €ro CBOMCTB.

5. TMonyyeHue yriaeKuCoro ra3a U H3y4eHue ero CBOMCTB.

MeTaJiibl M UX COETMHEHUS

[Tonoxxenue wmetamwioB B llepuomnueckoit cucteme xumuueckux siaemeHtoB JI. .
MeHnpeneeBa, CTpOCHHE WX aTOMOB M KPHCTaUIOB. MeTayim4ecKasl CBsI3b U METaJUTM4YecKast
KpucTaymmueckasi pemérka. duznyeckue cBOWCTBAa METAUIOB: 3JEKTPO- M TEIUIONPOBOJAHOCTD,
OTpakaroIasi CIOCOOHOCTD, TUNIACTUYHOCTH. CIIaBbI YE€PHBIC U IIBETHEIC.

MeTtamiapl Kak BOCCTAHOBHUTENH. DIEKTPOXUMHUYECKHM psia HampsbDkeHud. BzaummopeiicTBue
METAJIJIOB ¢ HEMETAIJIAaMH, OKCHJIAMH, KHCIIOTAMH, COJISIMU. AJTFOMHHOTEPMHUSL.

CtpoeHue aTOMOB M TPOCTHIX BEIIECTB MIENIOYHBIX METANIOB. 3aBUCUMOCTh (PHU3UYECKUX U
XUMHUYECKHX CBOMCTB IIEIOYHBIX METAJUIOB OT 3apsIOB siiep MX aToMOB. OKCHIBI U THIPOKCH/IBI
[IEJIOYHBIX METaJUIOB, UX TOJy4YeHHE, CBOWCTBA, NMpPUMEHEHHE. BakHeWIne COMM MIeTOYHBIX
METAJIJIOB, X 3HAYCHUE B )KMBOW U HEXKUBOW NIPUPOJIE M B )KU3HH YCIIOBEKA.

CtpoeHre aroMOB M TPOCTBIX BEHIECTB IIEJIOYHO3EMENbHBIX METauIoB. 3aBHUCHMOCTh
(GUBHYECKUX U XUMHYECKUX CBOMCTB IIEI0YHO3EMEIbHBIX METAJUIOB OT 3apsi0B SEp UX aTOMOB.
Oxkcupl ¥ THAPOKCUABI MIETOYHO3EMETbHBIX METAJUIOB, X MOTY4YeHHEe, CBOWCTBA U IPUMEHEHHE.
Baxueiimue coy MENOYHO - 3eMETbHBIX METAJUIOB, MX 3HAYCHHE B MPUPOJIC U )KU3HU YEITOBEKA.
Kap6oHnaTs! 1 ruIpokapOOHATHI KAIbIIUA.

JKécTkocTh BOJBI: BpeMEHHAss W MocTossHHAs. CriocoObl YCTpaHEHUsS BPEMEHHOHN JKECTKOCTH.
CrnocoObl ycTpaHeHusl MOCTOSSHHOM k€cTkocTu. MonuThl. CoequHEHHsS aTlOMUHUS B MPHPOJIE.
Xumudeckue cBoiicTBa amrOMUHHUS. OCOOCHHOCTH OKCHJA ¥ THAPOKCHIA AIFOMHUHUS KaK
aM(doTepHBIX coeTMHEHUH. BakHeHIe cou aroMuHus (XJIOpHI, Cyabdar).

OcobenHoctu cTpoeHust aTroma xeinesa. JKene3o B npupoje. Baxueitmue pynbl xene3a. OKCHIbI
u runpokcunsl xxenesa(ll) u xxenesa(lll). Comu xenesza(ll) u xeneza(lll). O6HapyxeHrne HOHOB
KaTHOHOB JKeJie3a B pacTBOpE. 3HAUCHHUE COCTMHEHUH JKeTe3a.

Koppo3ust xumudeckas U 3JEKTPOXHUMHUECKas. 3alluTa METauIoB OT KOppo3uu. Mertamnbsl B
MpUpoJie: B CBOOOTHOM BHU/JIE U B BUJIe coenuHeHni. [lonarue o metaiumypruu. YépHas u 1iBeTHas
MeTtannyprus. [lupomeramnyprusi, THIPOMETAJUTyprHsi, OJJIeKTpoMeTautyprus. JloMeHHBIN
nporecc. [lepepaboTka uyryHa B cTaib. DIEKTPOIU3 PACIIIIaBOB.

JleMoHCTpanun

. B3anmoneiicTBre HaATpUs, TUTHS U KaJbLHS C BOJOM.

. I'openue HaTpus, MarHUs U KEJe3a B KUCIOPOJIE.

. Bcmnbliika TEpMUTHOM CMECH.

d B3anmoneiicTBre cMecu MOPOIIKOB CEPBI U JKeTe3a, [IMHKA U CEPBI.
. BzauMoneiicTBue anroMUHUS ¢ KUCIOTaMU, IIEI09aMHi U BOJIOM.

N BzaumopencTeue xkene3a U MEAU C XJIOPOM.
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B3anmopenctBue Meau C KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHUCIOTOU
(pa306aBiIeHHON U KOHIICHTPUPOBAHHOM ).

. Okpacka IIaMeH COeIMHEHUSIMU IIETOYHBIX METAJLJIOB.

. Okpacka TIaMeHH COSTUHECHUSIMH IIETOYHO3EMENIbHBIX METAILJIOB .

J I'amenye n3BecTH BOIOH.

ITomy4yenue KECTKOM BOABI B3aMMOIECUCTBUEM YIVIEKUCIIOTO I'a3a C U3BECTKOBOU BOJOM.
. YcTpaHeHue BpeMEHHOM )KECTKOCTH KUTITYEHUEM U JJOOABKOM COJIBI.

J YcTpaHeHue TOCTOSHHOM KECTKOCTH T00ABKOM COJIBI.

. VOHWUTHI ¥ IPUHITA UX ISHCTBUS (BHACODPArMEHT).

. Komnneknust npupoIHbIX COSAMHECHUN aTFOMUHUS.

. BuneodparmenTs! u cnaiiapl «OKcHl aTFOMUHHS M €70 MOJIA(DUKAITAN.
[Tomryuenue aMmpoTepHOro THAPOKCUIA ATFOMUHUS M UCCIICIOBAHUE €TO CBOWCTB.
. Komnexius «XuMudeckrue HCTOUYHUKHA TOKaY.

PGSYJ'IBTaTBI JJIUTEIIBHOI'O JKCICPUMCHTa I10 H3YYCHHIO KOPPO3HMHU CTaJIbHBIX PI3I[CJ'IPII>1 B
3aBUCHMOCTH OT yCJIOBI/II;'I MpoueccCoB.

. Boccranosnenue meau u3 okcuna meau(ll) Bogopomom.

. Buneodparmentst u cnaiiapl «I [pon3BOACTBO UyTyHA U CTAIHY.
. Buneodparmentst u cnaiiasl «3aenus U3 4yryHa v CTamm.

. Buneodparments! u cnaiinbl « Ipou3BoACTBO alFOMUHUS.

JlabopaTopHblie ONBITHI

39.BsaumopeiicTBre xene3a ¢ pactBopoM cyabdara meau( ).
40.TTony4yeHne U3BECTKOBOM BOBI U OIBITHI C HEM.
41.TTonyuenue ruapoxcunos xenesa(ll) u (11).
42.Ka4ecTBEHHBIE PEaKIUK HA KATUOHBI JKEJIE3a
IpakTnyeckne padoThl

6. TlonydeHue KeCTKOU BOJBI M CIIOCOOBI €€ YCTpaHEHHMS.

7. PelieHne SKCIEPUMEHTAIBHBIX 33124 110 TeMe «MeTasibi».

XuMus M OKpyKamolas cpeia

Crpoenue 3eMiu: SApo, MaHTHUs, 3eMHasl KOpa, UX XUMHUYECKHH cocTtaB. JIutocdepa u e€

xumuueckuii coctaB. Munepansl. Pynpl. Ocanounbie mnopojnbl. IlonesHbsle HCKOIaeMble.
XuMuyeckuit coctaB Tuipochepbl. XMMHUUECKH cOCTaB aTMOCHEPHI.
HcTOYHUKHM XUMHUYECKOrO 3arps3HEHUs OKpyKarolled cpenbl. [7100anbHbIE HKOJIOrMYEcKHe
npoOJeMbl YeloBeYeCTBa: NapHUKOBBIA 3((EKT, KHUCIOTHBIE JOXKAHW, O30HOBBIE JbBIPHI.
MexnyHapoaHOE COTPYIHHUYECTBO B OOJIACTH OXpaHbl OKPYKAIOIIEH Cpelbl OT XUMHYECKOIO
3arpsi3HEHUs. «3eNIEHas XUMHUSD.

JleMoOHCTpaL U

. Buneodparments! u cnaiiapl «CtpoeHue 3emMiu U €€ XUMHYECKHI COCTaBy.

. Konnekuus MUHEpPaIOB ¥ TOPHBIX MOPOI.

. Komneknusa «Pyasl MmeTamioB.

. BuneodparmenTs! u cnaiipl «I106anbHbIe SKOJIOTHYECKHE MTPOOIEMBI YeJIOBEUECTBAY.

JlabopaTopHbIe ONBITHI
43. Wsyuenue rpanura.

O0001meHne 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

HoaroroBka Kk OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy

CrtpoeHue atoMa B COOTBETCTBHUH C TMOJOKEHUEM XUMHUYECKOTO dJieMeHTa B [leproanyeckoit
cucrteMe. CTpoeHue BEIEeCTBA: XMMHUYECKasi CBSI3b M KPUCTAIUIMYECKHUE PEHIETKUA. 3aBUCUMOCTh
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CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB (METAIJIOB, HEMETAIIJIOB, OJIATOPOIHBIX
ra3oB) OT TIOJIO)KCHHS AJIeMEeHTOB B Ilepuonmnueckoi cucreme. THIOIOTHS HEOPTaHHMYECKHX
BEILIECTB, JCJICHHE UX Ha KJIAcChl U rpynibl. [IpencraBurenu.

[Ipu3Haky M ycinoBUS NPOTEKaHUS XMMHYECKUX peakuuil. TUIIONOrus XUMUYECKUX PEaKIUi 10
pa3nuyHBIM OCHOBaHUsSM. Peaknuu wuOHHOTO oOMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu.

XUMUYECKUE  CBOWCTBA  IPOCTBIX  BEIIECTB.  XapaKTEpPHbE  XHUMHUYECKHE  CBOMCTBA
coyieo0pa3yoIuX OKCHUIOB, THIPOKCUIIOB (OCHOBAHUHM, KUCIOT U aM(OTEPHBIX THIPOKCHUIIOB),
COJIEH.
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Y4yeOHO-TeMATHYECKHI JIAH

Ne HanmenoBanue pasnenon KomngectBo B Tom unciie Ha npoBeeHuE
(Tem) 4acoB I10 [IpakTrueckux KonTposbhbix
nporpamme pabor pabor
8 knacc
1 | HavanbHbIe TOHATUS U 3aKOHBI 25 2 2
XUMUH
2 | Baxwueiimme npeacTaBuTeNn 24 3 1
HEOPTraHWYECKHUX BEIIECTB.
KonnuecTBeHHBIE OTHOIICHUS
B XMMHH
3 | OcHOBHEBIC KJIACChI 14 1 1
HEOPTraHWYECKUX COCTMHCHUI
4 | Ilepuoguyeckuii  3aKOH U 12 1
[Tepunonnueckas cHCcTEMA
XUMHUYECKHUX 3jiemeHToB 1. 1.
MeHnpneneeBa U CTpOCHHUE
aToma
5 | Xumunueckas CBSI3b. 21 0 2
OKHCIUTEIIFHO -
BOCCTAHOBUTEJIbHBIC PEAKITUU
6 | [TopTperHas ramepes 6
HTtoro 102 6 7
9 knacc
1 [ToBTOpEeHME M 00600IIEHUE 5 1
CBEJICHUH 10 Kypcy 8 Kiacca.
XUMUYECKUE PEAKIIUU
2 | XuMHYecKHue peakinu B 10 1 1
pacTBopax
3 | HeMeTamisl 1 UX cOeqUHEHUS 25 4 1
4 | MeTtaJUTbl B X COCAUHEHUS 17 2 1
5 | XuMHus U OKpyXarolas cpesia 2
6 | O60O0ImEeHne 3HaAHNI 10 7 1
XHUMUH 32 KypC OCHOBHOM
mKoJbl. Ilogroroka K
OcHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY
(0I'9)
Peseps 2
Hroro 68 7 5
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IInanupyemMble pe3ybTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

[To 3aBepuIeHHIO Kypca XMMUHU HAa 3TaHE OCHOBHOTO 00111eT0 00pa30BaHuUs BBITYCKHUKH
OCHOBHOI IIKOJIbI JOJKHBI OBJA/I€Th CIEAYIOIUMHU PE3yIbTaTaMMU:

|. Jluunocmnuie pesynomamor:
1) ocosnanue coeii STHUYECKO IPUHALIEKHOCTH, 3HAHME MCTOPUHM XUMHH M BKJIaa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLICHHS K MO3HAHUIO XUMUH; FOTOBHOCTH M
CHOCOOHOCTH 00YYaOLINXCSl K CAMOPA3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE U3yUYEHHBIX
(bakTOB, 3aKOHOB M TEOPUI XUMHMU; OCO3HAHHOI'O BHIOOPA U MOCTPOECHUE UHIMBHyaIbHON
00pa3oBaTeNbHON TPACKTOPHH;
3)  opmuposanue nEeNOCTHON eCTECTBEHHO-HAYYHOM KAPTHHBI MUPA, HEOTHEMIIEMOM YaCcThIO
KOTOPOH SIBJII€TCSI XUMHUUECKasi KAPTUHA MUPA;
4) osnadenue coBpeMEHHBIM A3bIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKU U
00I11eCTBEHHOM NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;
5) oceoenue connanbHbIX HOPM, TIPABHJI TIOBEIEHHUS, POJIEH U (OPM COLUANBHOMN KU3HH B
coLuyMe, IPUPOJIe U YACTHOM KHU3HU HA OCHOBE 3KOJIOIMUECKON KYJIbTYpbI U 0€3011aCHOI0
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;
6)  @opmuposanue KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOILEHHUM CO CBEPCTHUKAMM M
B3pOCJIBIMU B IIpoliecce 00pa3oBaTeNIbHOM, 0OIIECTBEHHO M10JIE3HOM, y4eOHO-
HCCJIEI0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJIOB JI€ATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

Il. Memanpeomemnoie pezynomameor:
1) onpedenenue ueneii cobcTBEHHOro 00yYeHHUS, HOCTAHOBKA ¥ (GOPMYIMPOBAHHUE ISl CEOs
HOBBIX 33]1a4;
2) naanuposanue TyTel TOCTUKEHHS KEIAEMOT0 Pe3yJbTaTa 00ydeH s XUMHUH KaK
TEOPETUYECKOI0, TaK U SKCIIEPHUMEHTAIILHOTO XapaKTepa;
3) coomnecenue cBOMX NEHCTBHIL ¢ ITAHUPYEMBIMH PE3YJILTATAMU, OCYUeCmETeHIe KOHTPOTIS
CBOEH JIeATEIbHOCTHU B MPOLIECCE JOCTHKEHUS pe3ybTarta, onpeoeneHue cocoooB AeHCTBHMA
IIPY BBIIOJIHEHUHU JTa00OPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUU C MIPABUIAMU TEXHUKHU
0e30IMacHOCTH;
4) onpedenenue NCTOUYHMKOB XMMUYECKOH HHPOPMAIIUH, OTydeHHE U aHAIIN3 €€, CO3IaHHe
UH(POPMALIMOHHOTO MPOIYKTA U €ro Mpe3eHTaLus;
5) ucnonvsosarie OCHOBHBIX MHTEIUIEKTYaIBHBIX OTIEPALIMIA: aHAIIM3a M CHHTE3a, CPABHEHHS U
cucTeMaTH3aluy, 0000IEeH s U KOHKPETH3AlHH, 8blisleHue TPUIUHHO-CIIEICTBEHHBIX CBs3€H U
nocmpoenue JIOTHIECKOTO PacCyKISHHS U yMO3aKITFOUeHUS (MHAYKTHBHOTO, JIEAYKTHBHOTO U
110 aHAJIOTUH ) Ha MaTepralie €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;
6) ymenue co3naroT, NPUMEHATH M NPEOOPA3OBHIBATH 3HAKHM U CUMBOJIBI, MOJICIIU M CXEMBI [T
pemeHns yaeOHbIX U MO3HABATEIbHBIX 3a71ad;
7) ¢opmupoeanue n pazéumue 3K0NOTMYECKOTO MBIILIEHHS, YMEHHE IPUMEHSTH €TO B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM, COIIMAIEHOM MPaKTUKE U MpodecCHOHaTbHON
OpHCHTAINH;

8) zenepuposanue uneit u onpenenenue cpeiCcTB, HEOOXOIMMBIX JJIs UX PeaTU3allHHY.
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H1. IIpeomemnsie pezynomamor:

BbINYCKHUK HAYYUTCS:

XapaKTepu30BaTh OCHOBHBIE METO/Ibl [T0O3HAHUA: HAOII0IEHUE, U3MEPEHUE,

HKCIIEPUMEHT;

OIKCBIBATh CBOMCTBA TBEPBIX, )KUAKHUX, Fa3000pa3HbIX BELIECTB, BHIIEIAA UX

CYLIECTBEHHbIE IPU3HAKHY;

PaCKpBIBATH CMBICII OCHOBHBIX XMMUYECKHX TMOHATHN «aTOM», «MOJIEKYIIay,
«XUMMYECKHUH 3JIEMEHT»,  «IIPOCTOE BELIECTBO», «CIOKHOE BEILIECTBOY,

«BAJICHTHOCTBY, «XMMHUYECKas peaKLys», UCIOJIb3ysl 3HAKOBYIO CUCTEMY XUMUHU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MACChI BEILIECTB, [IOCTOSIHCTBA COCTABa,

aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3iIn4arh XUMUYECKUe U (PU3NUEeCKHe SBICHUS;

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

OIIpeNieNIATh COCTaB BELIECTB M0 UX (hopMyiam;

OIpEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OTIPENIeNIATh THII XHMUYECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKU U YCIOBHS IPOTEKAHU XUMUYECKUX PEaKIHii;

BBISIBIISITH IPU3HAKH, CBUCTEIBCTBYIOIINE O IPOTEKAHUU XUMHUECKOW PEaKIIUHU TPH

BBINOJIHEHUHM XMMUYECKOI'O OIIBITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COCAMHEHUM;

COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKIIHIA;

coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OIBITOB;

10JIb30BAThCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB;

BBIYHUCIISATH MACCOBYIO JIOJII0O XMMHUYECKOT0 3JIEMEHTA 10 (OpMyIIe COeUHEHUS;

BBIYUCIIATH KOJMYECTBO, 00bEM HIIM MACCy BEIIECTBA 10 KOJIUYECTBY, 00beMy, Macce

pEareHToB WU MPOJYKTOB PEaKIiH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCI0POia U

BOJOPOJA;

M0JIy4aTh, COOMPATh KUCIOPO] U BOJIOPOJ;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;

PacKphIBaTh CMBICIT 3aKOHa ABOTaIpo;

PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peakinmn», «MOJISPHBIA 00BEMY;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI;

PaCKpBIBATh CMBICII IOHSATHUS «PACTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILLIECTBA B PaCTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA;

Ha3bIBAaTh COEJIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTraHMUECKUX BEIIECTB;

XapakTepu3oBaTh (pU3nUecKre U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBaHU, COJIEH;

OTpeeNATh MPUHAJICKHOCTD BEILIECTB K ONpPEACIEHHOMY KJacCy COEIMHEHHI;

COCTaBJIATh (POPMYJIbI HEOPTAaHUUYECKUX COCUHEHHUH N3YYEHHBIX KJIaCCOB;
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IIPOBOAMTD OMBITHI, HOATBEPKAAOIINE XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB

HEOPraHMYECKUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PacTBOPBI KMCIIOT U IIEJI0UYEH M0 U3BMEHEHUIO OKPACKHU

UHAUKATOPA;

XapaKTepU30BaTh B3aMMOCBSI3b MEXY KJ1aCcCaMU HEOPraHUUECKUX COCIUHEHUI;

packpsiBaTh cMblIch [lepuoanueckoro 3akona . 1. Menneneena;

OO0BACHATH (PU3NYECKUI CMBICII aTOMHOTO (TIOPSAKOBOI0) HOMEpPa XUMUYECKOTO

3JIEMEHTa, HOMEPOB TPYIIIIbI U Nepuojia B neproanueckoit cucreme . 1. Menaeneena;

0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUS aTOMOB, CBOICTB 3JIEMEHTOB B

npeJienax MaybIX EPHUOJ0B U TJIaBHBIX MOATPYIII;

XapaKTepU30BaTh XUMHUYECKHUE 3JIEMEHTHI (OT BOJOPO/Ia A0 KaJIblUs) HA OCHOBE UX

10JI0’KEeHUs B nepuoauueckoit cucreMe Jl. M. MeneneeBa u 0cOOEHHOCTEN CTPOECHUS UX

aTOMOB;

COCTaBJISITh CXEMbI CTPOEHHUS aTOMOB IEPBBIX 20 3JIEMEHTOB IEPUOANYECKON CUCTEMBI [l

H. Menneneena;

PacKpbIBATh CMBICI IOHATUN: «XUMUYECKAs! CBS3bY», «AJIEKTPOOTPULIATEIbHOCTHY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEILIECTB OT TUMA

KPUCTAIIIMYECKON PelIETKY;

OTIPEeINATh BUJ XUMUYECKOW CBS3U B HEOPTaHUYECKUX COCIMHEHUSX;

n300pakaTh CXEMbI CTPOCHHS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMHU BHIAMH

XUMHYCCKHUX CBS3CH;

PAaCKpBIBAaTh CMBICH MOHATHI «MOH», «KATHOH», «aHUOH», «IJIEKTPOIUTHDY,
«HEIJIEKTPOIUTBLY, «AJIEKTPOIUTHUECKAS JUCCOLUALUA», OKUCIUTEND), «CTEIECHb

OKHCJIEHUS», «BOCCTAHOBUTENbY, «OKUCIEHUE), «BOCCTAHOBJICHUEY;

OIpPEEIATh CTENEHb OKUCIEHMSI aTOMa 3JIEMEHTA B COEIMHEHUU;

PacKpbIBaTh CMBICII TEOPHUH SJIEKTPOIUTHUECKON TUCCOIUAIINY;

COCTABJISITh YPABHEHHMSI DJIEKTPOJIMTHYECKON TUCCOMALINN KUCIIOT, IIEJI0YEH, COJICH;

OO0BSACHATH CYIIHOCTB IpOLECcCa AIEKTPOIUTUYECKOMN TMCCOIMAlUU U peaklui HOHHOTO

oOMeHa;

COCTaBJIATH TIOJIHBIE U COKpALIEHHbIE HOHHbIE YPAaBHEHUS peakluii OOMeHa;

OTIpeNieNIATh BO3MOXHOCTh IMPOTEKAHHsI PeaKkIMii HOHHOTO 0OMeHa;

NPUBOJUTH PEaKLUH, MOATBEPHKAAIOIINE KaYECTBEHHBI COCTAB Pa3IMUHbIX BEIIECTB;

OTIpEEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHMS OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKLINNA;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKOU PEaKIny;

KJIAaCCU(UIIMPOBATh XUMHUYECKHE PEaKMU MO Pa3IMYHbIM [IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXJY COCTaBOM, CTPOEHUEM U CBOWCTBAMU

HEMETAIIJIOB;

IPOBOJUTH OIIBITHI 110 MOJIyYEHHIO, COOMPAHUIO M N3YUYEHUI0 XUMHUUECKUX CBOMCTB

ra3o00pa3HbIX BELIECTB: YIJIEKUCIOr0 ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUAK;

XapaKTepu30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHUEM U CBOMCTBAMU METAJLJIOB;

Ha3bIBaTh OPTaHUYECKHUE BEILIECTBA M0 UX (pOpMyJie: METaH, ITaH, THJIEH, METaHOIL,

3TaHOJI, MIMILIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHasl KUCJIOTa, CTeapUHOBAs KUCIIOTa,
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OJIEMHOBAsI KUCJIOTA, TJII0K03a;

® OIEHUBATh BIMSIHHE XUMHUECKOT0 3arpsA3HEHMs OKPY>KaIOLIeH cpe/ibl Ha OpraHu3M
YeJI0BEeKa;

® TpaMOTHO 0OpaIIaThCs C BEIIECTBAMU B TIOBCEIHEBHOM KHU3HH;

®  OMNpeneNsITh BO3BMOXHOCTh MPOTEKAHUSI PEAKIIUI HEKOTOPBIX MpeACTaBUTEICH
OpPraHMYECKUX BEIIECTB C KUCIOPOJIOM, BOAOPOJIOM, METAJIJIaMH, OCHOBAHUSIMH,
raJIor€HaMHu.

BbINyCKHHMK IMOJYYHT BO3MOKHOCTh HAYYUTHCH:

* 8bIOBULAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUUECKUX CEOUCTBAX
geujecme Ha OCHOBe UX COCMAsa U CMpPOeHUs, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe
peaxkyuu, o xapakmepe u npoOyKmax pasiuiHblX XUMUYECKUX peaxKyull,

* Xapaxmepuzoeams 6ewecmsda no COCmagy, CMpoeHuio U COUCMEAM,
VCMAHABIUBAIOM NPUYUHHO-CTIEOCTNBEHHbIE CEA3U MeNCOY OAHHBIMU XAPAKMEPUCUKAMU
geujecmea;

* coCcmagiamv MONEKYIAPHbIe U NOJHbLE UOHHBLE YDABHEHUS NO COKPAUWEHHBIM UOHHBIM
VpaeHeHusaM,;

*  NPOCHO3UPOBAMb CHOCOOHOCHb Beujecmed NPOAGISAMb OKUCIUMENbHbIE UTU
80CCMANOBUMENbHBLE CEOUCMEBA C YUemOM CmeneHell OKUCIEHUs DIEMEHMO8, 8X00AUUX 8 €20
cocmas;

* cocmagiams ypagHeHus peaxyuil, COOMEemcmeayuux nociedo8amenbHoCmu
npeepaweHuli HeOpeaHUUeCKUX 6eujecme pasiuiHbIX Kiaccos,

*  8bIOBULAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O PE3YIbMAMAxX
8030€liCMBUs PA3TUYHBIX (PAKMOPOE HA USMEHEHUe CKOPOCMU XUMUYECKOU PeaKyuu,

* UCnonbL308amMb NPUOOPEeMENHBIE SHANHUA 018 IKOJO2UHECKU 2DAMOMHO20 NOBEOEHUSL 8
OKpydHCcaloueli cpeoe;

* ucnonvb308amv npuUOOpeméEnHble Kilouesble KOMNEeMeHYul Npu 6bINOJIHEHUU NPOEKMO8
U YUeOHO-UCCIe008aMENbCKUX 3a0aU NO UZYYEHUIO CBOLUICME, CNOCOO08 NOTYYEeHUs U
PACNO3HABAHUS BeUeCms,

*  00beKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUIeCBAX U XUMUUECKUX NPOYECCaX;

*  Kpumuyecku OMHOCUMbCS K NCeBOOHAYYHOU UHGopmMayuu, Hedobpoco8ecmuoll
pexaame 8 cpedCmaax Maccosol UHGopmayuu,

* 0CO3HABAMb 3HAUEHUE MEOPEeMUUeCKUX SHAHUT N0 XUMUU OJi NPAKMUYECKOl
OesimenbHOCMU 4el06eKd,

* co30aiom mMooenu u cxemvl OJisl peuleHus y4eOHbIX U NO3HABAMENbHBIX 3A0aY,
NOHUMAMb He0OX0OUMOCTb COONIO0eHUS NPEONUCAHUL, NPedla2aeMblX 8 UHCIMPYKYUSAX NO
UCNONIb308AHUIO TIEKAPCMS, CPEOCME ObIMOBOU XUMUU U OP.

20



MECTO YYEBHOI'O ITIPEJMETA B YYEBHOM IIVIAHE

®denepanbHbIi  TOCYJApCTBEHHBIH 00pa30BaTeIbHBINM  CTaHIAPT MPEAyCMaTpUBACT
U3YYCHHE Kypca XMMHUU B OCHOBHOHM INKOJE KaK COCTaBHOM YacTH MPEAMETHOH o0mactu
«EcTecTBeHHOHAYYHBIE IPEIMETHD.

Kypc xumun B 8—9 kiaccax paccuuTaH Ha 2 4aca B Henenro B ooveme 140 ydeOHBIX
yacoB. M3yueHne 3Toro Kypca aaet BO3MOKHOCTb BBIITYCKHUKY OCHOBHOH IIKOJIBI YCIICIITHO CAATh
OI'D mo XxuMHHU KaK MpeaMeTa mo BeIOOPY.

[Ipemiaraemerii Kypc, XOTsI © HOCHT OONICKYJIBTYPHBIA XapakTep W HE CTaBUT 3a/aqy
npo¢eCCHOHATBLHON MOATOTOBKH OOYYAIOIIMXCs, TEM HE MEHEE, MO3BOJIIET UM OIPEICIIUThCS C
BBIOOpPOM TpouiIst 00yUeHHUs B CTAPIIICH MIKOJIE.

YYEBHO-METOANYECKOE OBECIIEYEHHE

YMK «Xumusa. 8 knacc»

Ia6puensa O. C. Xumus. 8 kimacce: yaeOHUK Juisi o0meodpa3zoBaTenbubix opranuzanuii / O. C.

IMa6puensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2019

Iaopuenssa O. C. Xummss. Mertomudeckoe mocobue s 8 kiacca ydeOHOe mocoOue st

obmreoOpaszoBarenbHbix opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, 1. I'. OctpoymoB. —

M.: [Ipocsemenue, 2019

Ia6puensu O. C. Xumus. COOpHUK 3a7au M yNpakHEHUU. 8 Kiacc: ydeOHOe mocoOue st

obmeobpa3zoBarenbubix opranmsamuid/ O. C. I'abpuensn, M. B. Tpuryduak M.: [IpocBemenue,

2019

Ia6puensu O. C. Xumus. TeTpans 11 1a00paTOPHBIX OIMBITOB U MPAKTUYECKUX paboT. 8 Kiracc:

yuebHoe ocobue i obieoopasoBarenbHbix opranuzanuii / C. ['abpuensn, 1. B. Akcénona, U.

I'. OctpoymoB. — M.: [IpocBemenue, 2019

Iabpuensa O. C. Xwummsa. PabGowas Terpagp. 8 kimacc: ydeOHoe TmocoOue aJis

obmeobpaszoBarenbubix opranu3zanuii / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. —

M.: [IpocBemienue, 2019

YMK «Xumusa. 9 knacc»

Ia6puensu O. C. Xumus. 9 xiacc : yueOHHK A oOieoOpasoBarenbHbIX opranusanuii / O.
C. l'abpuensu, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemienue, 2019

Iabpuensa O. C. Xummmsa. Metoauueckoe mocobue st 9 kimacca: yded. mocodwe s

obmeobpazoBatenbHbix opranusanuii / O. C. I'abpuensn, U. B. Axcénosa, U. I'. OctpoymoB. —

M.: IIpocemenue, 2019

Ia6puenssa O. C. Xumusa. COOpHHK 3amad W yIpaXKHEHUH. 9 Kiacc : ydeOHOe mocodue s

oOmeoOpa3zoBarenbHbix opranuzanuii/ O. C. 'abpuensH, U. B. Tpury6uak. M.: IIpocBeuienue,

2019

INa6puensu O. C. Xumust. TeTpaas ams 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PadoT. 9 kiacc :

yaeOHoe ocobue s 0b1eodpazoBatenbHbix opranuzanuii /O. C. I'abpuensn, U. B. AkcéHona,

H. T. OctpoymoB. — M.: IIpocBemienue, 2019

laopuensu  O. C. Xwummsa. PaGowas Tterpaap. 9 kmace : y4deOHOe TocoOHWe st

oOmeobpa3zoBarenbHbix opranuszauuit / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. —

M.: [Ipoceemenue, 2019

Hugpopmayuonnwie cpeocmea

NHuTepHeT-pecypcesl

1. http://www.alhimik.ru IlpeacraBiensl pyOpuUKH: COBETHl aOUTYpPHUEHTY, YUYHUTEIIO XHUMUH,

CIPaBOYHHK (OYeHb OOJbIasg MOA00pKa TaOJNUIl M CIPaBOYHBIX MaTepHasoB), Becenask XUMUs,

HOBOCTH, OJIMMIIHAIbI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEACHU).

2. http://www.hij.ru XyprHan «XuMus 1 KU3HBY» MOHATHO W 3aHUMATEIFHO paccKa3biBaeT 000

BCEM MHTEPECHOM, YTO IPOMCXOIUT B HAYKe U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnexkTpoHHBIN KypHaTl «XUMHKH U XHMHUS», B

KOTOPOM IIPE/ICTaBIEHO MHOXKECTBO
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ONMBITOB MO XUMHH, 3aHUMATCIbHOH HWH(POPMAIMK, T[O3BOJIAIONICH YBJICYh YYCHUKOB
AKCIEPUMEHTAIBHOMN YacThIO MTPEeaMETa.

4. http://c-books.narod.ru BceBo3moskHas tuTepaTypa 1o XMMHUH.

5. http://www.drofa-ventana.ru HM3BecTtHoe H31aTEIBCTBO Y4eOHOH JuTeparypbl. HoBuHKH
HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT 110 XMMHHU.

6. http://1september.ru  XypHan nns yuurtenedd u HE TOIBKO. boiybinoe koimuecTBo padoT
YUEHHKOB, B TOM YHUCJIEC ¥ HCCIIEJOBATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIH OPTA CO CCHUIKAMH Ha
00pa3oBaTesibHbIC CAalUThI 10 XUMUHU.

8. www.periodictable.ru COOpHHMK cTaTeli O XUMHYECKHX OJJIEMEHTaX, HWJUIFOCTPUPOBAHHBIN
9KCIIEPUMECHTOM
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KanennapHo- TeMaTH4eckoe NJaHUPOBaAHHE

8 kiacc
Ne Hara Tema ypoka
n/n Ilnan | DakT
HavaJjbHble NIOHATHS ¥ 3aKOHBI XUMHH (25 4)

1 [Tpeamet xumuu. Pojib XMMUU B )KU3HH YETOBEKA.

2 Metoabl U3ydeHUs: XUMUHU.

3 Bxoanas nuarnoctudeckas padora. [Ipasuna Th npu pabore B
KaOMHETE XUMUH.

4 ArperatHble COCTOSIHHSI BEIIECTB.

5 [IpakTrueckas padota Ne 1 «3HaKOMCTBO ¢ J1a00paTOPHBIM
obopynoBanuem. [IpaBuna Th npu pabore B KaOMHETE XUMUI

6 [TpakTrueckas padota Ne 2 «HabmoaeHue 3a ropsineii cBeyoi»

7 Du3nYECKUe SBJICHUS — OCHOBA Pa3JICJICHUS CMECE B XUMUH.

8 [TpakTrueckas padota No 3 «AHaINU3 OYBB»

9 ATOMHO- MOJIEKYJISIpHOE y4YeHHE. XUMUYECKUE ITIEMEHTHI.

10 3HaKM XUMHYECKHX DJICMECHTOB.

11 [Tepnoanueckas Tabnuiia XuMuueckux aemerTos [I. U.
Menpeneena.

12 Xumuueckue GopMyIibL.

13 Boruncnenus no xumuueckuM popmynaMm. Pacuer maccoBoit
JIOJIA 3JIEMEHTOB 10 (popmyie.

14 BaneHnTtHOCTSD.

15 BaneHTHOCTSE.

16 XUMUYECKUE peaKlUu.

17 3aKOH COXpaHEeHHsI MAaCChl BEIECTB. XUMUUYECKHE YPaBHEHUSI.

18 CocTraBiieHHE ypaBHEHUN XUMUYECKUX PEaKIUil.

19 Trnel XUMHYECKUX peakiuii. Peakum coeTnHEHuUs.

20 TuIbl XUMHUECKUX peakluil. Peakiiny pas3noxeHusl.

21 Tunel XUMHUYECKUX peaknuid. Peaknuum 3aMmeneHus.

22 Tunel xXuMuueckux peakuuid. Peakium oOmeHa.

23 O06o06mienue Mo teMe «HavanbHble MOHATHS M 3aKOHBI XUMHI)

24 KonTponbnas pabota Ne 1 «HavanbHble TOHITHS U 3aKOHBI
XHAMUH

25 AHanu3 KOHTPOJIbHOH paboThl.

Baskneiimue npeacraBuTeu

Heopranmveckux BemrecTs. KosmuecTBeHHbIE OTHOIIEHUS B
xumuu (25 v)

26 Bo3nyx u ero cocras

27 Kucnopon

28 [TpakTnueckas pabora Ned «Ilonydyenue, coOupanue u
pacrio3HaBaHUEe KUCIOPOIa»

29 Oxcuabl

30 OKcuapl

31 Bonopon

32 [TpakTuueckas padora Ne5 «[lonyuenue, cooupanue u
pacrio3HaBaHHe BOJIOPOJIA»

33 Kucnotsr

34 Kwucmoter

35 Conu

36 Commn
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37 KomnmuecTBo BemecTna.

38 Pemienue pacueTHBIX 3a7ja4 C UCHOJIB30BAHUEM ITOHSITHI
«KonnuectBo Bemectsa. Monb. MonsipHas maccay

39 MossipHbIi 00beM Ta3000pa3HBIX BEIIECTB.

40 Pacuetsl ¢ ucnonbs3oBanrem noHsTHs "' MosipHbIii 00beM"

41 PacyéTpl 10 XUMUYECKUM YpaBHEHUSIM

42 PacyéTpl Mo XMMHUYECKUM ypaBHEHUSIM

43 Bona.

44 OcHoBaHus.

45 PactBopbl. MaccoBast 1011 pacTBOPEHHOTO BELIECTBA.

46 Pewenue 3aau Ha onpeneneHne MacCOBOM JOJIM KOMIIOHEHTOB
CMecCH, MPUMeCcei pacCTBOPEHHOT'O BEIECTBA.

47 [TpakTuueckas padora Ne 6 «[IpurotoBneHne pacTBOPOB COJIECH
C X 3aJJaHHOM MacCOBOM IOJIei»

48 O06o06mieHne o TeMe: «BakHeWIne mpeacTaBUTeINn
HEOpraHM4YecKux BemecTB. KonnuecTBeHHbIE OTHOIICHHUS B
XUMUN)

49 KonTponbras padota Ne2 mo teme: «Baxueiime

npeaACTaBUTCIIM HCOPraHNMICCKUX BCIICCTB. KonnaecTBeHHBIE
OTHOLICHHA B XUMHUHN»

50 AHaM3 KOHTPOJIBHON pabOTHI.
OcCHOBHBIE KJIaCChl HEOPraHMYeCKUX coequHeHuii (14 v)

51 Oxkcupl: Kitaccu(uKamus U CBOWCTBA

52 Oxcupl: Ki1accu(uKalys U CBOMCTBA

53 OcHoBaHus: Ki1accupUKAIUsI U CBOHCTBA

54 OcHoBaHus: Ki1accUpUKAIUSA U CBOHCTBA

55 Kucnotel. Kitaccudukanms Kuciuor.

56 Kucnotel. CBOMCTBA KUCIIOT.

57 Krnaccudukanus cosnei.

58 CBoiicTBa COJIEH.

59 ['eHeTHYECKas CBSA3b MEXTY KJIacCaMH HEOPTaHHUECKUX
BEII[ECTB.

60 ['eHeTHueCcKas CBSI3b MEXKIY KJIACCAMH HEOPTaHUYECKUX
BEII[ECTB.

61 [IpakTuueckas padora Ne 7 «Pemienue skcriepuMeHTaTbHbBIX
3aau»

62 O6006menne o Teme: «OCHOBHBIE KIIACChl HEOPTAHUIECKUX
COEMHEHUIN»

63 KonTponbnas padota Ne3 mo teme: «OCHOBHBIE KJIACCHI
HEOPTAaHWYCCKUX COCAMHCHUI

64 AHanu3 KOHTPOJIbHOH paboThI.

IMepuoauueckuii 3akon u [lepuoauveckas cucremMa XumMuuecKux iemenTosn J[. U.
MenneneeBa u crpoenne (12 yacon)

65 EctecTBeHHBIE ceMeiCTBa XHMUYECKHX DJIEMEHTOB.

66 AmdoTrepHOCTD

67 Otkpertue /1. 1. Menneneessim [leproaunyeckoro 3akoHa

68 OCHOBHBIE CBEJICHHSI O CTPOSHHH aTOMOB.

69 W3meHeHus B cocTaBe siJiep aTOMOB XMMUYECKHUX JIEMEHTOB.
W3otonsl.

70 CrpoeHue 31eKTPOHHBIX YPOBHEH aTOMOB XUMUYECKHUX

anemeHToB No«Nel-20 B Tabnunie [1. V1. Menneneena.
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71

CocraBiieHne cxeM CTPOCHUSA aTOMOB XMMHUUYCCKHX 3JICMCHTOB.

12 ITepuonnueckuii 3akoH /[. 1. MeHeneeBa u cTpoeHue aroMa

73 XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTa Ha OCHOBAaHUH €T0
nosioxkeHus B [lepuoandeckoi cucreme

74 XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTa Ha OCHOBAaHUH €T0
nosioxkeHus B [lepuoaudeckoit cucreme

75 3nauenue [leproanueckoro 3akona u [lepuoauyeckoii
CHUCTEMBbI XUMHUUYeCKUX 3jieMeHTOoB [[. . MeHnieneera

76 [IpoBepounas padora mo Teme «lleproguueckuii 3aKOH U
[Tepuonnueckas cucrema XuMu4eckux snementos /. H.
MeHieneeBa U CTpOSHUEC)

Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHBIE peakuuu (21 1)

77 HMonHas xuMuieckas CBs3b

78 Honnas xumuyeckas CBs3b

79 KoBanenTHast HemoysipHasi XUMUYECKas CBSI3b

80 KoBasieHTHas1 mosipHast XMMUYECKasi CBS3b

81 MeTtammdeckasi XMMUYecKasi CBSI3b

82 Ypok-ynpaxHaenue: «CTpoeHne aToMay, « XMMUYECKast CBSI3bY.

83 CteneHb OKUCICHUS

84 CocraBnenue GopMyJl 1O CTENIEHU OKHCIEHUS WU
BasieHTHOCTH. OnpeieNieHue CTeNeHN OKUCIEHUs 1o (hopMyIie.

85 OKHCINTENBHO- BOCCTAHOBUTENIbHBIE PEAKIIMU

86 OKHCIIUTENIbHO- BOCCTAHOBUTEIIBHBIC PEAKIIUU

87 CBolicTBa N3y4eHHBIX KjaccoB BenlecTs B cBeTe OBP.

88 0O606menue mo Temam: «I13 u IICXD» u «CtpoeHue
BemectBa. OBPy»

89 O6o6menne o Temam: «I13 u TICXD» u «Ctpoenne
BemiectBa. OBP»

90 KonTponbnas padora Ned mo temam: «I13 u IICXD» n
«Ctpoenue BemecrBa. OBP»

91 AHaNM3 KOHTPOJIHHOM pabOTHI.

TEMA 7. HOPTPETHAS I'AJIEPESA BEJIMKUX XUMHKOB (6 yacoB) — moBTOpenne
MaTepHuaJa 8 Kjiacca- OCHOBHbIX IOHATHI, 3aKOHOB, TEOPHil Yepe3 3HAKOMCTBO € )KH3HbIO

H 1EATCIbHOCTHI0 YUCHBIX, CICJIABHINX COOTBCTCTBYHOIIME OTKPBITUSA

92 [Tapauensc. P. boiins

93 M.B.JIomoHOCOB

94 JI.JIaByasne. K.bepromie

95 J.JdaneroH. A.ABoranpo

96 JI.1.MenneneeB

97 C.Appennyc. 1.A.Kabnykos

98 HToroasi KOHTpOJIbHAs paboTa

99 AHaIm3 UTOrOBOM KOHTPOJIBLHON pabOTHI
100- DKCKypcusl Ha BOJOOYHCTUTEIbHYIO CTAHIUIO P.II.
101 ExkareprnHOBKa

102 DKcKypcus B anteky n. MuaycrpuanbHbiit
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9 kjaacc

Ne Jara

Tema ypoka

n/n IInan | Dakr

IloBTOpeHue u 0000meHne cBeeHuii Mo Kypey 8 kiacca. Xumuuyeckue peakuuu (5 1)

1 Krnaccudukanys HeopraHMueckux BEIIECTB U MX HOMEHKJIATypa

2 Krnaccudukanus XuMHYECKUX PEaKIIHid

3 BxonHas nuarnocruyeckast pabora

4 IIoHsATHE O CKOPOCTH XMMHUYECKOM PEaKIUU.

5 Karanus

Xumuyeckue peakuuu B pacrsopax (10 1)

6 DNEKTPOIUTHYECKAS
JUCCOLaIus

7 OCHOBHBIE TOJIOKEHUS TEOPUH IIEKTPOITUTUYECKOM
nuccormaruu (TO]1)

8 XUMUYECKHEe CBOMCTBA KUCIIOT B cBeTe TO]]

9 XUMHYECKHE CBOMCTBA KUCIIOT B cBeTe TO]],

10 XVMMHUYECKME  CBOMCTBA  OCHOBAaHMW B  CBETE  TEOpPUHU

DIIEKTPOJIUTUYECKON TUCCOIUAIIUN
11 XMMHYECKHE CBOMCTBA COJIEH B CBETE TEOPUH IIEKTPOIMTHIECKON
ICCOIIMAuU
12 [TonsiTue o rumponuse comneit
13 [Lp. Ne 1. Pemienne skcnepuMeHTaIbHBIX 33124 110 TEME
«DNEKTPOIIMTHUYECKAS TUCCOLUALIMS

14 O0600111eHrE U cUcTeMaTU3allus 3HaHUK 110 TeMe «XUMUYECKUE
peakiuy B paCTBOPAX AJIEKTPOIUTOBY

15 K.p.Ne 1 no teme «Xumuueckue peakiiui B pacTBOpax

QJICKTPOJIUTOB»

HemeTtanabl n ux coequHeHus (25 1)

16 OO61as XxapakTepuCcTHKa HEMETAJNIOB
17 O6mas xapakrepuctuka 3aemeHToB VIIA rpynnel — rajoreHon
18 CoenuHeHns rajJoreHoB
19 IT.p.Ne 2. «M3yueHue cBOMCTB COJISTHON KUCIIOTHD)
20 O6mias xapaktepuctrka 3eMeHToB VI A - xanpkoreHos. Cepa
21 CepoBoiopo1 U CyabGUIbI
22 KuciopoHabie COeTMHEHUS CePBI
23 I1.p. Ne 3. «V3yueHne CBOMCTB CEpHON KUCIIOTHI»
24 Obmas
XapaKTepUCTHKAa XMMHUYECKHX 3J1eMeHTOB VA rpynibl. A30T
25 Ammuak. Conm aMMOHMS
26 I1.p.Ne 4 «ITomydenne aMMuaka v U3y9eHUE €ro CBOWCTBY
27 Kucnopoacoaepkaine coeiMHEHs a30Ta
28 Kucnopoacoaepskaiiye coeIMHEHUs a30Ta
29 docdop u ero coeTMHEHHSI
30 Oo6mas
XapakTepHUCTUKa 3J1eMeHTOB [V A- rpynnel. Yriepon
31 Kucnoponacoaepxaiue COeqTUHEHHS YIiepoaa
32 ILp. Ne 5. «Ilomyuenue yriiekucioro raza u M3y4eHue ero
CBOMCTB»
33 YreBo10po/ibl
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34 Kucnoponcoaepikarniue opraHU4ecKue COeTMHCHUS

35 KpemHuuii 1 ero coeguHeHs
36 CwMkaTHast TPOMBIIIICHHOCTh
37 [loslyueHne HEMETAILIOB
38 [Tomy4yeHue BaKHEHIITUX
X UMHYECKHUX COEIUHEHUN
39 00001menue mo teme «HeMmeramisl U UX COSINHEHU
40 K.p. No2 1o Teme: «HemeTamibl 1 KX COCTUHEHUS
MeTabl 1 ux coequHeHus (17 4)
41 [Tonoxxenue MetaiyioB B [lepuoandeckoi cucreme, CTpoeHue
ATOMOB U KPHCTAJUIOB
42 OO01I1e XUMAYECKUE CBOMCTBA METAJLIOB
43 OO01mas xapakTeprucTHKa

HICJIOYHBIX METAJIJIOB

44 OO0mas xapakTepuCTHKa
IIEJIOYHBIX METAJUIOB
45 O011as xapakTepuCTUKA
[IEJI0YHO3EMEITbHBIX
METaJUIOB
46 OO01mas xapakTepuCTHKa
IETI0YHO3EMENTbHBIX
METaJUIOB
47 XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS
48 [Lp.Ne 6. «Ilonyuenue xecTKOl BOABI U CIIOCOOBI €€
yYCTpPaHEHUS
49 ATIOMUHHI M €70 COSTUHEHUS
50 DKeneso
51 CoenuHeHus xene3a
52 [T.p. Ne 7 «Pemenwne
DKCIIEPUMEHTAIBbHBIX 3a/1a4 Mo TeMe «MeTamibh»y
53 Koppo3ust MeTayuioB u ciocoObI 3alUTHI OT Heé
54 MeTaiisl B IpUpoie.
55 [TonsiTve 0 MEeTAUTYpruun
56 O600611eHME 3HAHUH 10 TeMe «MeTaJlIbl»
o7 KonTponbHas padota Ne 3 mo reme «Metamibi»
XuMus M OKpy:Kawmas cpeaa (2 4)
58 XuMudeckasi opranu3anus MIaHeThl 3eMIIs
59 Oxpana

Oprma}omeﬁ CpeAbl OT XUMHWYCCKOI'O 3arpsA3HCHHUS

O000meHne 3HAHU 0 XMMHUM 32 KyPC OCHOBHOM mKo0Jbl. [Tloaroropka k OcHOBHOMY
rocyapCcTBeHHOMY JK3aMeHY

(0OI'9) (7 v)
60 BemecrBa
61 XUMHYECKUE PEeaKIun
62 IOCHOBBI
HEOpraHUYeCKOn
XUMHAKU
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63 (OCHOBBI
HEOPTaHUYECKOU
XUMHUH
64 [ToBTOopenue u o6o0mmenue mno reme. [1oaroToBKa K KOHTPOJIBLHOU
pabore
65 KontponbHas padoraNe4 «toroBas mo Kypcy OCHOBHOM IIIKOJIBI»
66 AHau3 KOHTpOJIbHOU paboThl. [loaBeneHre nToros roja.
67-68 Pe3epBHOE Bpemsi

KpnTepnn OIleHMBAHHUA JOCTHKEeHUH Oﬁy‘lalOIIII/IXCﬂ

OcHoBHasl 3aa4a ¥ KPHUTEPUI OIICHKH — OBJIAJICHUE CHUCTEMOW y4eOHBIX IEHCTBUI C
M3Yy4aeMbIM Y4eOHBIM MaTEpUAIIOM.

Cuctema OLIGHKHM BKIIOYAaeT B ceOs BHYTPEHHIOIO (OCYIIECTBISIEMYIO CaMOM INIKOJIOH) U
BHEIIHIOIO (OCYILIeCTBIsieMasi BHEIIHUMU IO OTHOIICHHIO K IIIKOJIE CITYKOaMH).

JUIs ~ OLIGHKM  HWCHOJB3YeTCsl  MepCOHU(UIMPOBaHHAS WHPOpMANUs ¢  aHOHUMHAs
(renepconuduIIIpoBaHHA ).

[TepcoHn(UIIMPOBAHHON OIICHKE MOJICKAT TOJIBKO METaNpeIMETHbIE H IPEIMETHBIC
pe3ynbTaThl U3 010Ka «BBIMYCKHUK HAYUYUTCS).

OneHka JOCTMDKCHUH peanm3yeTcsi «METOJIOM CJIOXKEHHUS», TPH KOTOPOM (UKCHPYETCs
JOCTH>KEHHE OIMOPHOTO YPOBHS M €0 IPEBBILLICHNUE.

JIsi OlleHWBaHUS MCIIOJB3YIOTCS: CTaHIAPTU3UPOBAHHBIE MHCHbMEHHBIE W YCTHBIE pPabOTHI,
MPOEKTHI, MPAKTUYECKUE pabOThI, TabOpaTopHbIe PabOTHI, TECTHI, 3aU€Thl, TBOPUECKUE PAOOTHI,
caMOaHaJIi3, CAMOOLIEHKA, HAOII0ACHUS U TIp.

Tunel 3a1aHuil, KOTOPble HCHOJIb3YIOTCH AJI1 OLEHKH JOCTHKEHH:

1o (popme OTBETA: C 3aKPHITBIM OTBETOM U OTKPBITEIM OTBETOM;

[0 YPOBHIO MPOBEPSIEMBIX 3HAHWM, YMEHHUMH, CIIOCOOOB JEHCTBUIl: 0a30BbIil M TMOBBIIICHHBIN
YPOBEHB;

M0 UCIONB3YEMBIM CpPEICTBAM: 3aJlaHus JIJs MUCbMEHHOW WM YCTHOW Oecelbl, MpaKTUYECKue
3a/1aHus, J1abopaTopHbIe PabOTHI;

no opme npoBeneHus: 11 HANBUAYAIBHON WK TPYNIIOBOM paOOTHI.

Hrorosasi oneHka ckjaaabIBaeTcs U3:
HAKOIUICHHBIX OLIEHOK (XapaKTepu3yroT JUHAMHUKY 00pa30BaTENIbHbBIX TOCTHKEHUHN ydaluxcs);
OLIEHKH 3a CTaHIApTU3HPOBAHHBIE UTOTOBbIE PAOOTHI (XapaKTEpPU3YyIOT YPOBEHb MPUCBOEHUS
CIoco0O0B JecTBHI)

BHyTpeHHIOI0 cHCTeMY OLIGHKH Ha CTYNeHH OCHOBHOro o0uero o0pa3oBaHus
KJIacCU(UIUPYETCS CAEAYIOIIUM 00pa3oM U BKJIHOYAET MPOLEAYPHI:

WHAUBHAYAJdbHbIE  pe3yabTaTbl  ywammxes - B chepe  pa3BuTHst y  HHX
KOMIIETEHTHOCTHBIX YMEHHH W HaBBIKOB, BBIABISIOTCA B XOJA€ ICHXOJOrO-MEAIaroruyeckoro
MOHHUTOPHHTA;

NpeAMeTHbIE Pe3ybTaThl - PE3yNbTaThbl, MOJYyYEHHBIE B NPOLIECCE OLEHUBAHUS YUUTEISIMHU
IIKOJIB Ha TPEJAMETHOM YPOBHE;

BHYTPUIIKOJIbHbIE Pe3yJbTaThl - PE3YyIbTaThl, MOJYyYE€HHBbIE B XOJI€ AIMHHHUCTPATUBHOIO
KOHTPOJISl, NTOTOBOM aTTECTAIlMH YUAIIUXCSI

( KOHTpOJIBHBIE PAOOTHI, TPOMEXKYTOUHBIE, HTOTOBbIE, THATHOCTUYECKHE);

BHEIIKOJIbHbIE Pe3yJbTaThl - pPE3ylIbTaThl OJUMIIHAJ, KOHKYPCOB, COpPEBHOBAHHH,
KOH(epeHIUH 1 T.11.;
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PE3YyIbTaThl, IMOJTYYCHHBIC B XOAC He3aBHCHUMOM BHeEIIHEH OLI€HKH - PE3YIbTAThI IOJTYUCHHBIC B
xone I'HA;

HedopMaTH30BaAHHAS OL[EHKA - TIOPT(OIHO.

Jns ommcaHus IOCTHXKCHUN OO0YyJalomuXcsl IeIecoo0pa3HO YCTaHOBUTH CICAYIOIIHE TISTh
YPOBHEM:

Yposen JlocTHKeH e IIVIAHUPYEMBbIX Pe3yJbTATOB Ouenka (oTMeTKa)
b

Ba3zoBbl | 1eMOHCTpUPYET OCBOEHHE YYEOHBIX JCUCTBUI C | «YJOBJIETBOPUTEIHH

i OMOPHOM CHCTEeMOW 3HAHMM B paMKax Juamna3zoHa | o» (WIK OTMETKa

ypoBeHb | (Kpyra) BbIIEJNEHHBIX 3agad. OBrnageHue 0a30BbIM | «3», OTMETKa

JAOCTHIKE | YPOBHEM SBJISIETCS JOCTATOUYHBIM JUIsl TPOJOJKEHUS | «3aU4TEHOY).

HU oOyueHus Ha cienyolel CTylIeH! 00pa3oBaHus, HO He

10 NPO(UILHOMY HAaIPABICHHIO
IMoBbImI | yCBOGHHE OINOPHOW CHUCTEMbl 3HAHMM Ha YpPOBHE | OLEHKA «XOPOILO»
C€HHBIH OCO3HAHHOTO IPOU3BOJILHOTO OBJIAJACHUS YYEOHBIMHU | (OTMETKA «4»);
YPOBeHb | JIEHCTBUSMH, JOCTAaTOYHBIA O KPyro3op, LIMpoTa (UiH
M30MpaTeNbHOCTH) HMHTEpecoB. Takue oOyuarommecs
MOTYT OBITh BOBJIEUEHBI B IPOCKTHYIO AESITEIbHOCTD 1O
IpeIMeTy U COPUEHTUPOBAHbI Ha MPOJOJIKEHHE
00y4eHHUs B CTapIIUX KJlaccax Mo JAHHOMY IPOQHIIIO.
Boicoku | bonee mnonHoe (10 CpaBHEHUIO C MPENBIAYIIMM) | OLEHKA «OTIUYHO»
i YCBOCHHME OIOPHOM CHCTEMbl 3HAHUH Ha YpOBHE | (OTMETKa «5»).
YPOBEHBb | OCO3HAHHOT'O IPOU3BOJBHOIO OBJAJACHUSA Yy4E€OHBIMU
NEeUCTBUSAMH, JIOCTaTOYHBIA KpYyro3op, MIHMpoTa (WiIx
M30MpaTeNbHOCTH) HMHTEpecoB. Takue oOyuarommecs
MOTYT OBITh BOBJIEUEHBI B IPOCKTHYIO AESITEIbHOCTH IO
IpeIMeTy U COPUEHTUPOBAHbI Ha MPOJOJIKEHHE
0o0y4eHHUs B CTapIIUX KJlaccax Mo JAHHOMY IPOQHIIIO.
Ilonuske | OTCYTCTBUE CUCTEMATHYECKONW 0a30BOW IOATOTOBKH, | «HEYIOBIETBOPUTEIN
HHBIH o0yJalomMMcs HE OCBOGHO Jak€é U IIOJIOBUHBI | bHO» (OTMETKA «2»)
YPOBEHb | [UNIAHUPYEMBIX PE3yJbTaTOB, KOTOpPbIE OCBaMWBAET
OOJIBIIMHCTBO 00YYAIOLINXCS, UMEIOTCS 3HAUUTENbHbIE
mpoGesnbl B 3HAHUAX, JalbHelliee  o0ydeHHe
3arpyaHeHo. Ilpu  »ToM  oOywarommuiics MOXeT
BBINIOJIHATh ~ OTAENbHBIE  3aJaHMsl  [OBBILLIEHHOTO
ypoBHA. JlaHHas rpymnmna oOyyaromuxcs (B cpelHeM B
xoze o0yueHus: coctaBisitomias okoyno 10%) tpedyer
CHeLUANIbHON UAarHOCTUKH 3aTPyIHEHUNA B 00yYeHHH,
npobesioB B CHCTEM€ 3HAaHMW M OKa3aHUU
LIeJIEHANPaBJICHHON MOMOIIM B JIOCTH)KEHUH 0a30BOTO
YpOBHS

Husknii | HamMuue TOJIBKO OTAEIBHBIX ()parMEHTapHBIX 3HAHUH | OLlEHKa «IIOXO0»
YPOBEHb | 10 TpenMeTy, AajbHeiliiee oOydeHHe MNpakTUdecku | (oTMeTka «1»)
HEBO3MOXkHO. TpebOyercs crenuaibHas IMOMOIIb HE
TOJIBKO TIO0 y4yeOHOMY TpeaMeTy, HO U II0
(GOpPMHUPOBAHHIO MOTHBAIMK K OOYYEHMIO, Pa3BUTHUIO
WHTEpeca K W3ydyaeMoOW TpPeIMETHONW o0macTw,
MOHUMAHHIO 3HAYMMOCTH MTPEeIMETa JJIsl )KU3HU U JIp.

XapakrepucTuka unpoBoil OeHKN (0TMETKH)
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«5» («OTJMYHO») — YpOBEHb  BBINOJHEHHS TpeOOBAaHUI  3HAYUTEIHHO  BBILIE
YIIOBJIETBOPUTENBHOTO: OTCYTCTBHE OLIMOOK Kak IO TEKyleMy, TaKk M IO MpeablaylieMy
yueOHOMY MaTepuaiy; He 0ojiee 0OTHOTO HEJI0UETa; JIOTMUYHOCTD U MOJIHOTA U3JI0KEHUS.

«4» («xopomio») — YpPOBEHb BBHINOJHEHHUS TPeOOBAaHUI BBIIIE YAOBICTBOPUTEIHHOTO:
UCIIOJIB30BAHUE JOIOJHUTEIBHOTO MaTepuasia, IMOJIHOTA M JIOTMYHOCTh PACKPBITUS BOIPOCA;
CaMOCTOSITENIbHOCTh CYXKICHHM, OTpPa)KEHUE CBOEr0 OTHOUICHHSI K MPEeAMETY OOCYXKIEHUS.
Hannuve ommOOK W HETOYETOB B KOJWYCCTBEHHOM BBIPAKEHUH 1O OTACIBHBIM IPEAMETaM
OTpakaeTcs B JIOKATbHBIX aKTaX O TEKYILIEH U UTOroBOM (pyOeKHOM) aTTecTalluu 00y4YaroIuXCs.

«3» («yI0BJIETBOPHUTEJIBHO») — JOCTAaTOYHBII MHUHUMAJIbHBIA YpPOBEHb BBINOJHEHUSA
TpeOOBaHUM, PEIBABISEMBIX K KOHKPETHOM paboTe, OT/eNbHbIC HAPYIICHUS JIOTUKH U3JI0KEHUS
MaTepHala; HEMOJHOTa PacKphIThsl Bormpoca. Hamnune ommOOK M HEZOYETOB MO OTIACIBHBIM
IpeAMETaM B KOJMYECTBEHHOM BBIPDAKEHUHU OTPAXKAETCS B JIOKAIBHBIX aKTaX O TEKyLIEH U
UTOTOBOM (pyOexxHOil) aTTecTannu 00yJaroIuXCs.

«2» («JI0X0») — YpOBEHb BBINOJIHEHHUS TPEOOBAaHUM HUXKE YAOBIECTBOPUTEIBHOIO:
HapyLICHUE JIOTUKW; HEMOJHOTa, HEPACKPHITOCTh OO0CY)XKJaeMOTO BOMpOCa, OTCYTCTBUE
apryMmeHTauuu Juoo omrb04YHOCTh €€ OCHOBHBIX NoJIokeHn. Hannune ook 1 HeZI0YETOB MO
OTJEIBbHBIM TPEAMETaM B KOJWYECTBEHHOM BBIPAKECHHH OTPAXKACTCS B JIOKAJTBHBIX aKTaxX O
TeKyIIel U UTOroBoi (pyOexHoii) 00 arrecTanuu 00y4Jaronuxcs.

KoHTpoJibHO-U3MepHUTe/IbHbIE MAaTepHaJibl IpEAHA3HAYEHbl I MPOBEPKU YPOBHA
YCBOCHHS YYeOHOro Marepuajia Ha OCHOBAaHHMH OOpa30BaTCIIbHOIO MHUHUMYMa COJIEPKaHUs
o0Opa3oBaHus U TpeOOBaHUI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB IIKOJ. OHM COCTaBJIECHBI Ha
OCHOBE MHOTOJICTHEH TICarOTUYeCKON TPAKTUKH C YYE€TOM Pa3IMYHbIX METOAMYECKUX
pa3paboTOK.

[To Bcem riaBam Kypca M HX pasjeiiaM Ipeiaractcsi TeKYIUH U TeMaTHYeCKU KOHTPOJIb
3HAaHUU ¥ YMEHH B (OpME XUMUYECKUX JUKTAHTOB U TECTOB, CAMOCTOSITEIbHBIX U KOHTPOJIbHBIX
paboTt. 3aganusi 0O00UX BapUAHTOB PabOT CXOJHBI 110 COAECPKAHUIO U XapaKTEPy BHIIOJHAEMBIX
yueOHBIX JeWCTBUH.

Jis  opranmzanu  3PQPEKTUBHON pabOTBl BCEro Kiacca C YYETOM WHAMBHIYAIbHBIX
CIIOCOOHOCTEH KaXkJIOT0 ydallerocs B psae padoT, BXOIIINX B MocoOue, MpeACcTaBIeHbI 3aIaHus
Pa3IMYHBIX YPOBHEN CIOKHOCTH.

He3zaMeHUMBIM TOMOIIIHUKOM T€Jarora B KOHTPOJIE€ 3HAHUN SBISAIOTCA 33JaHus B (opme
TecTa. IX MOXHO MCITOJIb30BaTh HA Pa3HBIX dTanax ydeOHOro mpolecca:

* TIpH U3YyYCHHH HOBOTO MaTepHana;

* Ha JTaIle 3aKpeIICHHS H3YICHHOTO MaTepHaa;

+ Ha ypokax 0000IIal0IIero MOBTOPEHNUS;

IIPH TEKYIIEM U TEMaTHYECKOM KOHTPOJIC 3HAHUH, YMEHUN Y HABBIKOB yUaITHXCS;
MIPU MOATOTOBKE y4YaIIUXCcs K SK3aMeHaM KakK B YCTHOM, Tak U B MUCbMEHHOU (hopme, 0COOEHHO B
dbopme EI'D.

Jns xaxaod TeMbl M €€ pa3fesioB MPEeAjoKEHbl TECTOBBIE 3aJaHMsl PAa3HOTO YPOBHS
CJIO’)KHOCTH B JIBYX BapMaHTaX, pacCUYMTaHHbIC HA 15—35 MUH WM Ha LTI ypok. J[Jis BeICTaB-
JICHHS! OLIEHKHU TIpeJIaraeTcs UCIOIb30BaTh CIEAYIONIYIO MPOIEHTHYIO IIKAIY:

35% BBINOTHEHHBIX 3aJaHUI — OLIEHKA «2»;

36—61 % — oreHka «3»;

62—85% — orenka «4»;

86—100% — oreHka «5».

B 3aBHCHMOCTH OT pe3yJIbTaTOB BBITIOJHEHUS pa0OTHI YUUTETh MOKET BHOCHTD B TIPEIOKCHHYIO
CUCTEMY OILICHUBAHUS KOPPEKTUBBI, IIOCKOJIBKY OCHOBHAS 11€JIb KOHTPOJIS B JAHHOM CiTydae — He
COOCTBEHHO BBICTABJICHHE OIICHKH, a OIpEJeJICHUE YPOBHS YCBOCHUS YJaIIUMHUCA y4eOHOTO
MaTepuaia U HalpaBlIeHUH JanbHeield paboThl Hal TOBBIIIICHHEM Ka4ueCcTBa 3HaHUN

3amanue nox nudpoit 1 oneruBaercs 3 6aamu; mof 1udpoit 2 — 5 6amnamu; moa mudpoi
3-8 Oannamu. 3agaHusi, OTMEUEHHBIE *, — ISl HHIUBUYyaTbHOTO BBHITIOTHEHUS.
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Ecnu He yka3zaHO MHOE, KaK/IbIil OTBET YacTel OLICHUBACTCS:

« yactu A — 2 Gamamuy;

« vactu B — 4 Gamnamu;

« yvactu C - 6 6ayamu.

OpHako He BCe ydanecs MPUCTYMAT K 3aaaHusM dactd C U TeM 0oJiee BBIMOIHSIOT UX
MOJIHOCTHIO. YTOOBI MOBBICUTH MOJIOKUTEIBHYI0O MOTUBALIMIO K BBIOJHEHHIO 3a1aHuil yactu C,
YUUTEIb MOXKET OOBSBHUTH O BBICTABJICHUH 10 PE3ylbTaTaM TecTa ABYX OLEHOK: IMEPBOH — 3a
yactu A u B, a BTopoii — 3a yactb C — ¢ UCIIOJIb30BAaHUEM ITPOLICHTHOM IIKAJIbl OLIEHKU 3HAHUI.

Bomnpocs! [uis Bcex BHIOB KOHTPOJISI 3HAHUHM COCTaBJIEHBI TAKMM 00pa30M, YTOOBI Mearor ¢
UX ITOMOIIBI0 MOT BBISIBUThH 3HAHUS yUYAIIUXCS M0 BCEM Y3JIOBBIM BOIIPOCAM TJIaBbI U pa3jiena Kak
Ha 0a30BOM ypOBHE, TJIe¢ HE00XOAUMO TOJIBKO BOCIPOHM3BEACHUE y4eOHOr0 MaTepuania, Tak 1 Ha
YCIIO)KHEHHOM YPOBHE, I'/ie TpeOyeTcsl yMEeHue aHaJIM3UpOBaTh U CPAaBHUBATH JaHHbBIC, TPUMEHSS
TBOPYECKHUE CIIOCOOHOCTH.

Bce oOyuaroiue BUABI KOHTPOJIS MPEINONAraloT KOJUIEKTUBHYIO JESTENIbHOCTh YYalUXCs
0o B nape, JInbo B rpymIe U CaMONPOBEPKY.

[Tpu moAroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOAUMO OOpaTHTh BHUMaHUE Ha 3aJlaHus
YPOKOB 0000IIAONIeT0 MOBTOPEHHs. B 3TOM ciydae ydampecs B COOTBETCTBHU CO CBOMMH
CIIOCOOHOCTSIMU OIPEAETISIOT AJIs ce0sl 3a/1aHus, KOTOPbIE MOTYT BBITIOJTHUTD.

PacuerHple 3amauM pasNUYHBIX THUIIOB M YPOBHEW CIIOKHOCTH TIPEICTABICHBI B MOCOOHUHU
0JI0KaMH, a TaKKe BKJIIOUEHBI B Pa3HbIC BUAbI KOHTPOJIS 3HAHUHA. YUUTENb MOKET IO JKEJIaHUIO
BKJTIOYATh WX KaK JIOTIOJHUTEIBHOE 3a/JaHKE B JIFOOOH BUI KOHTPOJIS WM MIPEIaraTh yqamnuMcs
OTJIeIbHBIE CAMOCTOSITENIbHBIE PAOOTHI MO PEIICHHUIO MOA00HBIX 3a/1a4.

IIpoBenenne XUMHYECKOr0 TUKTAHTA

3amanus g 000X BapUaHTOB KPAaTKO 3alMCHIBAIOTCS Ha JIMIIEBOW CTOPOHE JIOCKU WM Ha
KOZOTpaHCIapaHTe; OTBETHI HAa BOIIPOCHI JKEJATEIbHO HAUCAaTh Ha 0OPaTHON CTOPOHE I0CKU WU
TakKe Ha KOJOTpaHCIapaHTe. YUWTENb 3a4UTHIBAET COJEp’KaHUE BOMIpOCa, ydalluecs
3alMChIBAIOT OTBET B TETPAAX.

[To oxkOHYaHUU AMKTAHTA MIPOBOJAUTCS CaMOMIPOBEPKa:

» OmUOOK HET — OLIEHKA «5»;

« nmonyuieHbl 1—2 omuoKu — «4;

* JOMYIICHBI 3 OMUOKH — «3».

B 3aBucumMocTH OT CTENEHM MNOATOTOBIEHHOCTH YYalIMXCA YYHUTEIh MOXKET W3MEHHTH
KpUTEPUI OLIEHKH padoT B MOJIb3y YUCHHUKA.

IIpoBenenne caMocTOATEILHOM PA0OTHI

CamocrosTenbHas paboTa npeanonaraet Ju0o napHyr, 1100 rpynnoByro ¢GopMy padboThl U
JAeT BO3MOXKHOCTB JIYUIllE OTPabOTaTh U3ydaeMble BOMPOCH MO KOHTPOJIEM YUYHUTENs U B XOJIe
CaMOCTOSITENIbHON JesTenbHOCTH ([U1d oOydvaromied paboThl) JUO0 Jydlle MOATOTOBUTHCS K
KOHTPOJILHOM paboTe, KOTOPYIO MPEICTOUT BIMOJIHATE Ha CIEAYIOLIEM YpoKe (U1 06o0matomen
paboTel). 3aaHKsl BBIMOJIHAIOTCS B Mape (Ipyrmie), 4To MO3BOJISIET SKOHOMUTh BPEMsI Ha OTBET.
OtpenpHble 3aMaHus (MO 3HAKOM *) ydalluecsl BBIMONHSIIOT CaMOCTOATENIbHO. [ KOHTpoIs
yUYalmcsl Pe1oCTaBIIeTC BO3MOKHOCTh CBEPUTh CBOM OTBETHI C 3TAJOHAMH, KOTOpbIE OYIyT
JAHBl YUYUTEJEM M0 OKOHYaHUU PabOTHI.

OneHKa NPAKTHYECKUX YMEHUI yJamuxcst

Y4uuTens H0KEH YIYUTHIBATh:

- IPaBUJILHOCTH OIPEIETICHUS 1IeJIU OIbITa;

- CaMOCTOATENBHOCTb M0J100pa 000PYA0BaHUSA U O0BEKTOB;

- IOCJIEIOBATEIbHOCTD B BBIIIOJHEHUH PAaOOTHI MO 3aKJa/IKe OIbITa;

- TIOTUYHOCTH ¥ TPAMOTHOCTh B OMMCAHUU HAOIIO/IEHUH, B OPMYITMPOBKE BHIBOJA U3 OMBITA.
OrMmeTrka - IPaBUWJILHO OTIpeiesieHa 11eJb OTbITa,

e - CaMOCTOSTENBHO, C HEOOXOAUMOI MOCIeI0BATEILHOCTHIO MPOBEACHBI MO/
60p 00opynOoBaHUS U OOBEKTOB, a TAKXKE paboTa MO 3aKJIAIKE OTBITA;
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- HAyYHO TPaMOTHO, JIOTHYHO ONIMCaHbI HAOIIOACHUS U CHOPMYTHPOBAHEI BbI-
BOJIbI U3 OTIBITA.

OrmeTka - IPaBHJILHO OIIpEJIeJIeHA 1IeJb OTIbITA,

"4 - CaMOCTOSATEIBHO MPOBeIeHa paboTa 1Mo moa00py 000pya0BaHUs, OOBEKTOB;
MIPH 3aKJIAJIKE OIBITA AOMyCKatoTes 1 -2 ommoKu;

- HAy4YHO TPAMOTHO, JIOTHYHO OMKMCaHbI HAOIIOACHUS U CHOPMYTUPOBAHBI BbI-
BOJIbI U3 OTIBITA;

- B ONMCAHUK HAOJIOCHUI M3 OMBITA TOMYCKAIOTCS HEOOJIBIITNE HETOYHOCTH
OrmeTka - IPaBHJILHO OIIpEJIeJIeHA 1IeJb OTIbITA;

"3 - moa0op 060pyIOBaHUs U OOBEKTOB, & TAKKE PaOOTHI MO 3aKIIAJKE OIbITA
MIPOBEJICHBI C TIOMOIIBIO YYHTEIIS,

- IONTYCKAIOTCSI HETOYHOCTHU U OIIMOKH MPH 3aKJIJKE OIbITa, OMMMCAHUH Ha-
OmoeHni, GopMyITUpOBaHHH BBIBOJIOB.

OrmeTka - HE Oompe/e/ieHa CAMOCTOSITEIIBHO 11EJIb OIbITA,

A - He 0TOOpaHO HYKHOE 000pyI0BaHHUE;

- IONYCKAIOTCs CYNIECTBEHHBIC ONIMOKY NP 3aKJIaIKe U 0(OPMIICHUH OIBITA.
Ouenka ymeHuil B IPOBeJAeHNH HAOII0ACHUS

Y4uTenb A0/DKEH YUUTHIBATS:

- IPaBHJILHOCTH MPOBECHUS HAOJFOICHUH 110 3a/IaHUIO;

- YMEHHUE BBIJICIATH CYIIECTBEHHBIC TPU3HAKK y HAa0II0/1aeMOT0o 00beKTa (mporiecca),

- IOTHYHOCTh M HAYYHYIO TPAMOTHOCTh B O()OPMIICHHH Pe3yJIbTATOB HAOJIOICHUH U B
BBIBOJIAX;

- IPOBEJICHUE HAOJIIOICHHSI T10 3aJIaHHIO;

OTMeTKAa - MMPAaBWJIBHO 110 33JJaHUI0 YUUTEIIS IPOBEJACHO HAOIIOICHNUE;

e - BBIJICJICHBI CYIIIECTBEHHBIEC MPU3HAKK Y HA0II01aeMOro 00beKTa (Tpoiiecca);
- JIOTUYHO, HAYYHO TPAMOTHO 0(hOPMIICHBI PE3yIbTaThl HAOIOICHUI U BBIBO-
B

OTMeTKAa - MPAaBWJIBHO 110 33JJaHUI0 YUUTEIIS IPOBEACHO HAOIIOICHNUE;

M4 - 1P BBIJICJICHUN CYLIECTBEHHBIX MPU3HAKOB Y HaOII0AaeMOro 0o0beKTa (Ipo-

1[ecca) Ha3BaHbl BTOPOCTEIICHHBIE;
- IOTTyCKaeTcsi HeOPEKHOCTh B 0(hopMIIeHUU HAOIIOACHHI U BHIBOJIOB.

OrmeTka - IOITYCKAIOTCSI HETOYHOCTH | 1-2 OMOKY B MPOBEACHUN HAOJIIOICHHI 110 3a-
B JAHUI0 YUUTENs;

- IIPY BBIJICJIEHUN CYLIECTBEHHBIX MPU3HAKOB Y Ha0II0aeMoro o0beKTa (1po-
11ecca) BBIACISIOTCS JIUIIb HEKOTOPHIE;

- nomyckarores omuoku (1-2) B opopmiieHnn HabII0IeHUH U BBIBOJIOB.
OT1meTka - Ioryckatotes omuoku (3-4) B mpoBeaeHUU HAOIIOACHUIA MO 33/1aHUI0 YUUTe-
2 IS

- HETIPaBWJIBHO BBIJICJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiiecca);

- nomyckarotcst omnoku (3-4) B opopMieHUN HaOIIOEHUHN U BBIBOJIOB.
dopma arTecTalyu Mo OUOIIOTUU MOKET OBITh PA3NUYHOMN: YCTHBIN SK3aMeH
no Owireram, 3anmra pedepara, TECTUPOBAaHHUE, 3alIUTa IPOEKTa.

®opMbI npeacTaBiieHUst 00pPa30BaTeIbHbIX Pe3yJIbTATOB!

Tabenb yCIeBaeMOCTHM IO TpeaMeTaMm (C yKa3aHHeM TpeOOBaHUM, NPEIbsIBISIEMbIX K
BBICTaBJICHUIO OTMETOK);

TEKCThl WUTOTOBBIX JMATHOCTUYECKUX KOHTPOJBHBIX PabOT, AMKTAHTOB M T.J. M aHAIU3 HUX
BBINOJIHEHUS o0ydaromumcest (MHpopMalust 00 3JIeMEHTaX U YPOBHSIX MPOBEPSIEMOro 3HAHHUS —
3HAHUS, TOHUMaHUs, IPUMEHEHUs, CHCTEMaTU3alllN );
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yCTHAs OIICHKA YCHEIIHOCTH Pe3yiIbTaToB, (OPMYIMPOBKA MPUUYMH HEYAA4 M PEKOMEHIAIUHA 110
YCTpaHEHHIO TTPOOEIOB B 00YYEHHOCTH T10 TIPEIMETAM;

nopThomo;

pe3yJbTaThl  [ICUXOJOrO-NEJAarOrMYeCKuX  HMCCIEAOBAHUN, WUIIOCTPUPYIOIIUX  JUHAMHUKY
Pa3BUTHS OTJECJIbHBIX MHTEIUICKTYAJIbHBIX M JMYHOCTHBIX KadecTB oOyyaromerocs, Y VY /1.

Kpurtepusimu onieHMBaHUA SBISIOTCS:

COOTBETCTBUE JOCTUTHYTHIX MPEAMETHBIX, METalpeIMETHBIX U JIMYHOCTHBIX pE3yJbTaTOB
oOyuJaronuxcsi TpeOOBaHUSAM K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazoanuss OI'OC;

JTMHAMHKA PE3yJbTaTOB MPEAMETHOM 00yd4eHHOCTH, popmupoBanus Y'Y 1.

OneHka TOCTH)KEHUSI METalpeIMETHBIX Pe3yJbTaTOB MOKeT. I[IpoBonsATCS B XO1€ pa3iHyuHBIX
npouenyp. OCHOBHOM TpOLEAYpON HMTOTOBOM OLIEHKH JIOCTHXKEHHUS MeETalpeAMETHBIX
PE3YIBTATOB SIBISETCS 3AUUMA UMO208020 UHOUBUOYANLHO20 NPOEKMA
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Mpuaoxenns

Hpuioxenne Nel.

JlemoBepcuM NMPOBEPOYHBIX, KOHTPOJbHBIX Pa0d0T

8 kimacce

Bapuant 1

Koumponvnaa paooma — 8 knacc
Tema «Ilepsonauanvrvle nOHAMUA U 3AKOHbL XUMUL)

1. BBI6epI/ITe JBa BbICKA3bIBaHUS, B KOTOPBIX TOBOPHUTCA O BOAOPOJAC KaK O XUMHYCCKOM
9JICMCHTC.

1)
2)
3)
4)
5)

BOJIOPOJI BXOJUT B COCTAB BOJIbI
BOJIOpPOJI JIET4€e BO3/1yXa

BOJIOPOJI UMEET OYCHb HU3KYIO TEMIIEPATypPy KUTICHHUS.
BOJIOPOJ] BXOJHMT B COCTaB BCEX OPTAHMUYECKUX COCTMHCHUN
BOJIOPOJIOM 3aIOJHSIIOT BO3AYILHBIE IIAPhI

2. VYxaxwure JBa NpUMepa HEOIHOPOJHBIX CMecei

1)
2)
3)
4)
5)

TyMaH
CMeCh BOJIbI U caxapa
CMeCh IJTUHBI M BOJIbI
MOJIOKO

YKCYC B BOJIE

3. Ykaxwure JBa BEMIECTBA, KOTOPHIE MIMEIOT HAMMEHBIIYI0 OTHOCHTEIBHYIO
MOJIEKYJISIPHYIO Maccy:

1)
2)
3)
4)
5)

Mg(NO3)2
KOH
Cl,O
Na.O
P20s

4. Vxkaxure JABEC (bOpMy.]'IBI, B KOTOPBIX aTOM a30Ta UMECT OANHAKOBYIO CTCIICHb OKHUCJICHUS:

1)
2)
3)
4)
5)

CasN>
N203
N20
NO
HNO3

5. VYkaxure ABa IpuMepa peakuil 3aMeIIeHus:

1)
2)
3)
4)
5)

2Na+ Cl, — 2NaCl

Mg + 2HCl — MgCl; + H»
2LINO3 — 2 LiNO2 + Oy

2Kl + Cl; — 2KCl + I

BaBr; + KoSO4 — BaSO4 + 2KBr

6. CocraBbTe ypaBHEHUS OMHAPHBIX COCAMHCHHM IO Ha3BaHUSM:

1) Opomu[ aTFOMUHHS
2) oxcun azota (IV)
3) cynbbua Maraus
4) dropuna KaIbIHs
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5) xmopuna yriepoaa (IV)

7. TlepenumunTe ypaBHEHHs XUMHUYECKUX peakuuii. PaccraBpre K03 puiineHTs! B
YPaBHEHHUAX. Y KaKUTE TUI XUMUYECKON PEAKIIUH.

1) CuClz + KOH —KCI + Cu(OH):
2) Fe;03+C— CO2 +Fe

3) SO2+ 02— SO3

4) MgsN2 + H2O — Mg(OH)2 + NH3
5) B+ 02— B203

8. CocraBbTe ypaBHEHHUS PeaKIUil COCAUHEHHUS.

1) K+S—
2) Mg+ Si—
3) Ba+P—
4) Li+0—
5 S+F—

Konmponvnaa paboma Ne 2«Basxcneiiniue npedcmagumenu HeOpP2aHU4eCKUX 6eu{ecma.
Konuuecmeennvie omnowenusn ¢ xumuu

Bapuanr 1.

1. ®opMyJIBI TOJIBLKO COJIeH TPUBEICHBI B PSTY

1)N8.2803, KC|, H3POq4 3) 803, Ba(N03)2, CuC1,

2)Fe2(S04)3, CuCl, AgNO3 4) CaS0s, Cs(OH),, KoCO3

2.1lenounio He ABISIETCS: 1)NaOH 2)Ba(OH),  3)KOH 4)Cu(OH),

3. HazBanue xucnotsl, popmymna kotopoit H2SO4

l)cepancrass  2)cynpduTtHas  3)cepoBomoponmHas — 4)cepHas

4.®opmyna kapbonara kaneiust  1)Ca(NOs),  2)Ca(OH),  3)CaCOs;  4) Ca(COs)s
5.Hazpanue Beniecta Mn(OH).:

Druapun mapranma(ll)  2)ruapoxcun meaun(ll) 3)ruapokcua maprauma(ll) 4)okcug
mapranmua(ll)

6.B eny109HOM COKe COIEPKUTCS KUCIIOTA !

1)cepHast 2)ceprucrast  3)coistHas 4)cepoBoOpOIHAS

7. B npeioskernoM niepeure Gopmyi Bemtects: CU(OH)o,

H2S04, K2S0s3, Ba(NOs),, CuSQOs, NasPO., KOH, H3PO4 uwmciio KUCITOT paBHO:

1)1 2)2 3)3 4)4

8. Unpekcel x u'y B popmyiie Al(SOs4)y paBHbI cooTBeTcTBeHHO: 1) 2 1 1]

2)1 u?2; 3)3u?2; 4H2u3
9. uukatop JTaKMyC B KUCJIIOTHOM Cpejie CTAHOBUTCS
1)cuHnM 2) KpacHBIM 3)0ecIBETHBEIM 4) buoneToBHIM
10.Yucno wactun B 10 moms cocrasmser:  1)0,6 - 102 2) 6 - 10% 3)3-10% 4)03-10%
11.8,96 1 cootBerctBytoT: 1)0,1 MoOIH 2)0,2 Mo 3)0,3 Mo 4)0,4 MoB

12.CooTHecure:
®opmyna BemectBa: A)KsPOs B)KOH  B)K:O TI'K:COs
HasBanue BeniecTna:
1)kapOonat kanmust ~ 2)dropun Kanus 3) pocdar xanmus
4)oxcun Kanus S)cyabdur xanus 6)ruapoKcu Kaaus
14.PaccuunTaiiTe Macchl COJIM U BOJIbI, HeoOXoauMble [ytst mpurotosieHus 500 r 12 % - Horo pactBopa.
15.Kaxkoit 00beM BOIOpOAA BRIAEIHUTCS PH JCHCTBHH XJIOPOBOIOPOIHOM KUCIOTHI Ha 2,7 T aTIOMUHUS?
16.PaccraBbTe KO3 (QUIMEHTHI B CXeMaX PEAKLUH, YKaKUTE THITBI XUMHUUECKUX PEaKIHii:
1)MgO + HNOs; — Mg(NOs), + H20
2) Fe(NO3); — FeO + NO; + O
3) Cl,0O7+ H,O — HCIO,4
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Kontpoabnas padora Ne3 «OcHOBHBIE KJIACCHI HEOPTaHMYECKHUX BellecTB) (8 Kiacc)
Bapwuant Ne 1
1. U3 mepeyHs popMyI1 BEITUIIUTE OTACIBHO (hOPMYJIIBI OKCUIOB, OCHOBAHUM, KUCIIOT U COJICH U JalTe

WM Ha3BaHUA:
KO A|(OH)3 HNO3 HCI BaO BaSO4 A|PO4 COz HsPO4 FG(OH)Z Ag Cl NaN03
Al,O3

2. Nana cxema nipeBpaieHuii. CocTaBpTe ypaBHEHUS pEaKIni.

Cu— CuO — CuCl; — Cu(OH);

VYKaxuTe TUI peakiuil.
3. C xaKuMH U3 TIEPEUHCIICHHBIX BEIIECTB OyIeT pearupoBath coisHas kuciora: HCI, CaO, CO,
H>O, Mg, Ba(OH).. HanummTe ypaBHEHHUS OCYIIECTBUMBIX PEAKIHH.

4. Hanumunte GopMyJibl CleTyIOMuUX Conei: cynbdaTa Kaiaus, HuTpata Oapusi, kapOoHaTa HATpUs,
¢docdara xanpuma, cyiapdaTa nuHKA, cynbduna xenesa (I11), xmopuna menu (II), cunukara xamms,
cyne(huTa HaTPHsL, OPOMHUIA ATFOMHUHUS, HOAH/IA KaWs, THAPOKapOoHaTa MarHus, muruapodocdara
KaJIHs.

Koumponvnas paooma Ned no memam: «Ilepuoouueckuit 3axon /l. U. Menoeneesay,
«Cmpoenue amoma», «Cmpoenue geujecmear.
Bapuanr 1
Yacmo 1
Buumamenvro npouumaiime xasicooe 3aoanue (Al — A8), uz uemwvipex npednodiceHHbIX
BAPUAHMOB OMEEM08 8blOepume 00UH NPABUIbHbIL
Al. BemiecTBo ¢ KOBaJI€HTHBIM HEMOJSPHBIM TUIIOM CBSI3U:
1) N2, 2) Na, 3) NaCl,4) H20

A2.VY aToMa Kanus YUCIIO MIEKTPOHOB U IPOTOHOB COOTBETCTBEHHO PABHO:
1)19139,2)19120,3)39u119,4) 191 19

A3 Hemertaminueckue CBOMCBTA 3JIEMEHTOB B TIEPUOJIE:

1) yMeHbI1a10TCS,2) YBEIUYUBAIOTCS,3) HE U3MEHSIOTCS,4)yMEHbIAI0TCA, a 3aTEM
YBEJIMYHUBAIOTCS

A4. Yucmo 7eKTPOHHBIX YPOBHEH OMpeesieTcs mo:

1) HOMepy rpymnmbl,2) HOMEpY pslia,3) MOpsAIKOBOMY HOMEpY,4) HOMepy Mepuoaa
AS. Hucio npoToHOB B sAZipe aToMa yriaepoja paBHo: 1)+ 3 ,2)+4 ,3)+ 6

, 4)+7 A6. Yncno 37eKTpPOHOB Ha BHEIIHEM SHEPreTUYECKOM YPOBHE B aTOMeE
HATpHS PaBHO:

1) 3, 2)5, 3)1, 4)31

A7. B Bemectse ¢ hopmynoit H20 cBsi3b:

1)uonHasi, 2)KoBaJleHTHAas MOJsIpHAst,3 )KOBaJICHTHAsI HETIOJIApHas,4 )MeTalTndecKast

A8. KakoMmy »y1eMEHTY COOTBETCTBYET dJIeKTpoHHast popmyna 1522s22p63s23p4:

1)S, 2)Ar, 3)P, 4)Cl.
A9. . Crenens okucnenust cepbl B coenuHenusax SO3, H2S, H2SO3 cooTBeTcTBEHHO paBHBI:
1)+6,-2,+4 , B2)-2,+4, +6, 3)t+6,+4 u-2, 4) 4)+4,
+6m-2.

Yactb 2
B1.CocTaBbTe cXeMBbI CTPOEHUS aTOMa U PACIPEICIUTE AIEKTPOHBI IO OPOUTANISIM [Tl DJIEMEHTa

Ne 3.
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B2. Kak B nepuojae n3MEHSAIOTCA palyChl aTOMOB U UX AJIEKTPOOTPHUIIATEIbHOCTh?

B3. 3.Pacnipenenute BemecTBa o 4 KOJOHKAaM B 3aBUCHMOCTH OT THITA XUMHUYECKOU CBsI3U: 1)
BaCl2 ,2) CH4,3) CI2,4) C2H2, 5)MgO, 6)Br2,7) K20,8) Mn.

A b B C
( Kos.monsipuas) |( Kos.HenomnsipHas) |[Merannudeckas | MonHas

Yactb 3 |

C1. Hanumure ypaBHEHMsI peaklui, C TOMOIIbIO0 KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE
IPEBPALLCHUSL:

P—>P205 —> H3PO4 —> Na3P0O4
C2. Omnpenenure Maccy kapoonara kanbiwst CaCO3, eciu mpu ero TepMUIECKOM PA3I0KCHUH
BBIZICTISIETCS 45 JIMTPOB YIIIEKUCIIOTO rasa.

Hpuiioxenne Ne2.
JleMoBepcUM TPOBEPOYHBIX, KOHTPOJIbHBIX padoT
9 kJacc

Koumponvnas paboma Nel
no meme: «XumuuecKkue peakyuu ¢ pacmeopaxy .
Bapuanrt 1
Yacrs 1 (¢ BBIOOPOM 0HOT0 NPAaBWJIBHOTO0 0TBeTa). Kaskaoe npaBuIbLHO BbINOJIHEHHOE
3agaHue onenuBaercd B 1 0as.
1. TonbKO 3IEKTPOJIUTHI PACTIONOKEHBI B PSIY:
A. 3¢up, noBapeHHas Cojib, COJISIHAsI KUCIIOTa
b. rimoko3a, criupt, xaopun cepedpa
B. a3oTHas kucnora, HUTpatT Gapus, THIPOKCHU] HATPUS
I'. cepHas kucnora, 6eH3UH, cynbdar Kamus
2. DIJIEKTPOIMTUIECKAs TUCCOIHUAINS — 3TO:
A. pacTBOpEHHUE AIIEKTPOIIUTA B BOJIE
b. B3aumMoaencTBHUE BELIECTB C BOAOU
B. pacniag snexkTponauTa Ha HOHBI TIOJ] IEUCTBUEM DIIEKTPUIECKOTO TOKA
I'. mporecc pacnaia MeKTPoINTa Ha HOHBI IPH PACTBOPEHUH B BOJIE MIIM PACTLIABICHHH.
3. TonbKO CHIIBHBIC DJICKTPOJUTHI PACIIOIOKEHBI B PSITY:
A. yronpHast KUCIIOTa, CEpHas KUCJIOTA, COJISTHASI KUCIIOTa
b. runpokcun 6apust, THAPOKCH]I IIMHKA, THAPOKCHUT HATPHSI
B. HUTpaT kanus, XJIOpUA KaJbLMs, CEPOBOAOPO.L
I'. cepnas kucioTa, TUAPOKCU KATHs, HUTPAT aTIOMHHUSI.
4. TonbKO KaTHOHBI PACTIONIOKEHBI B PSAY:
A. NH4", Pb?*, Ca?*
b. K*,Ba?* F
B. CI',NOgz",Br
I'. Na*,AI** Fe®
5. 3 Moib HOHOB 00pa3yeTcs MpH MOJHOW JAUCCONMAINK 1 MOJIb BelecTBa, hopmyna
KOTOPOTO:
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A. NaOH

B. Zn(NO3)2

B. AICl3

I'. HNOs

T'uzpatuposanusie HoHbl Cr¥* 06pasyoTcs B pacTBOpe MPH PACTBOPEHUH B BOJIE
BEIlleCTBa, (hopMyra KOTOPOro:

A. Cra(S04)3

B. Cr(NO3)2

B. Cr203

I'.Cr

[Toce momHOTO B3aUMOJICHCTBHS PABHBIX KOJMYECTB BEIIECTBA XJIOpUAA OapHs U
cyibdara HATPHsI B PaCTBOPE OCTAUCH HOHBI:

A.Na* u Ba™

b. SO/ u Ba*

B. CI' u SO

. Na* u CI

Kparkomy nonnomy ypasaeHno 2H™+52 =H,S cooTBeTcTBYyeT B3auMOIeiiCTBIE MEXTY:
A. pacTtBopamu Cynb(huIa HATPUS U COISTHON KUCITOTHI

b. pacTBOpOM cepHOii KUCIIOTHI U cyab(uaoM xenesa (11)

B. Bon10ii u cynbduaom Kamus

I'. cepoii u Bonopoaom

Yactp 2. Kaknoe npaBuIbHO BBINOTHEHHOE 3a]aHUE OLleHNBaeTcs B 1 6aJ.

1.

2.

BcraspTe npomynieHHoe Ci10Bo.
OTpI/ILIaTeJIBHO 3apHH(eHHLIfI HOH Ha3bIBACTCA

[Tpu nmonuoit nucconuanuu 1 monb NasPO4 oOpasyercs MOJIb KATHOHOB.

Honoanumensuvie 3a0anus.
Kaxnoe npaBuiIbHO BbINOJIHEHHOE 3a/1aHNeE OlleHNBaeTcs B 3 faJia.

1.

[TpuBenuTe ypaBHEHUS TUCCOLMALIMH T10 3aJaHUAM S5, 6 NEpBOM 4acTU U 2 3aJjaHuE
BTOPOM YacCTH.

CocraBbTe ypaBHEHMsI peaklUii B IOJHOW HOHHOM (popMe Mo 3aJaHusM 7 U 8 mepBoi 4acTu.

Konmponvuaa paboma Ne 2 no meme: «Hememannov.

1 eapuanm 2 eapuanm
1.H306pazume monexkynapuyio, snekmponnyi 1.H3zo0pazume monekynapuyro, 31eKmpoHHyi
U CIMPYKMYPHYIO (hOPMYIbl MONEKYIbL XA0PA| U CIPYKMYPHYIO (POPMYIbL MOTIEKYTIbL OKCUO
Onpedenume mun Xumu4ecKkoll c6:3u 6 yenepooa (1V). Onpedenume mun
MoneKyne, yKaxcume uzuueckue XUMUYECKOU C8A3U 6 MOJICKYIe,  YKANCUME
ceoiicmea xopa. dusuueckue ceolicmea okcuoa yznepooa (1V
2. Cocmaevme hopmynvl eeutecma: 2. Cocmaevme hopmynvt eeuyecme:
a) xnopuo »cenesa (111); a) cyrvham Kanvyus,
0) pocham yunka; 0) Opomuo anromunus;
6) Kapoonam ammonus. 6) numpam meou (11).
3. Cocmagvme ypagnenus peaxkuyuii 3. Cocmaevme ypagnenus peakyuii
83auUMOo0elicmeus: 83aumooeiicmeus:
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a) Kucnopooa c cepoii;

0) UUHKA C CONNAHOU KUCTIOMOIL;

8) 2UOpPOKCUOA KAUA ¢ CEPHOIL KUCTIOMOIL.
Tpempve ypasuenue peakyuu cocmasome 6
MONEKYAAPHOM U UOHHOM 8UOe.

a) yena ¢ aniomMunuem;

0) scenesza c xnopuoom meou (11);

8) cudpoKcuoa Hampus ¢ pacmeopom
cepoeooopooa.

Tpemve ypasnuenue peaxyuu cocmagovme 6
MONEKYIAPHOM U UOHHOM GUOe.

4. Kak onbimnsim nymém 0okazamo
KauecmeeHHblil cOCmag Xaopuoa
ammonun. Hanuwume ypaenenusn
COOMEEMCMEYIOUUX PEAKUUIL 8
MOJIEKYIAPHOU U COKPAUWEHHOU UOHHOU
dopmax.

5. Hanuwume ypasnenus peaxkyuit, ¢
HOMOUBIO KOMOPBIX MOHCHO
ocywiecmeumsp cieoyloujue npespauseHus:

SiO2 = Si = SiO2 - Naz2SiO3
K nepeomy ypasunenuio peaxkuyuu
cocmagbvme OKUCTUMENbHO-
60CCMAHOGUMENbHBLIL DANAHC, YKaACUMe
OKUCIUmMeENb U 60CCIAHOBUMEb.

4. Kak onvimnuvim nymém 0okazamb
KauecmeeHHblil cocmae Kapoonama dapus.
Hanuwume ypasénenusn
COOMEEMCMEYIOUUX PeaKyUil 6
MONEKYIAPHOU U COKPAUWLEHHOU UOHHOUL
dopmax.

5. Hanuwume ypagnenusa peakyuil, ¢
HOMOUIBIO KOMOPBIX MOHCHO
ocywecmeums c1edyloujue npeepauieHus:

P > P205 - H3PO4 >K3PO4
K nepeomy ypasenenuio peakyuu
cocmagbme OKUCTUMENbHO-
60CCMAHOGUMENbHBLIL OANAHC, YKaAXCUme
OKUCTIUmMeNb U 60CCIAHOBUMEb.

* C Kakumu u3 nepeuucienHHbIX 6euiecme
oyoem peazuposams pacmeop H2S04 : KOH
AL, SO2, Cu, Fe203, Ba(NO3)2, Zn(OH)2.

Hanuwume coomeemcmeyroujue
YPasHeHus peakyuil.

** 3akonuums ypasnenue peaxkyuu,
paccmasums Korhpuyuenmor memooom
INEKMPOHHO20 Dananca:

Hg(NO3)2 >...

*** Kaxoii 06vém Kucnopooa (u.y.)
Heo0X00um 013 noanoz2o cecopanus 201
okcuoa yenepooa (11), cooeprcawezo 5%
azoma?

* C Kakumu u3 nepeuucienHplX 6euiecme
o0yoem peazuposams pacmeop HCL: Zn,
CaO, Hg, NaOH, CO2, AL(OH)3, AgNO3.
Hanuwume coomeemcmeyroujue
ypasHenus peakyuil.

** 3akonyums ypasnenue peakyuu,
paccmasumv KoIppuyuenmol memooom
INEKMPOHHO20 bananca:

Mg + H2SO4(konn.) 2 S + ...

*** Paccuumaiime maccy okcuoa oapus,
obpazyruiezoca npu paznoxcenuu 80 2
Kapoonama oapus, cooeprcauiezo 3%
npumeceil.

Ouenka «3» - uacmo |.
00NOIHUMEIbHAA OUCHKA.

3aoanua > -

Ouenka «4» - wacmo | u 00no 3a0anue vacmu 1.

Ouenka «5» - uacmes 1, 11.

Konumponvuasa paboma no xumuu «Memanivt u ux coeOuHeHusn»

1 sapuanm

Yacrb A.
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Hpu BbINONHEHUU 3A0AHULL MO Yacmu 8 OJIaHKe OMEemo8 noo HOMEPOM 8blNOJIHAEMO20 6aMU 3a0aHUsl
nocmaevme 3HAK «X» 6 KJiemouKy, Homep Komopoﬁ coomeemcmeyem Homepy 6bl5paHH020 eamu omeemada.

Al OnexTpoHHas (HopMyIia aToMa MarHus.
1)1s%2s? 2) 152252 2p53s? 3) 1522s? 2p®3st 4) 15225 2p®3s?3p?

A2 B kakoM psiny XMMHUUYECKHE 3JIEMEHTBI PACIIONIOKEHBI B IMTOPSIIKE YCHICHUSI METAIIIMYECKUX CBOHCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca

A3 Mertat, o6mamaromuid caMoil BRICOKOI AIEKTPOIIPOBOTHOCTBIO, - 3TO
1) xene3o 2) Menp 3) cepedpo 4) amoMUHUR

A4 Haunbonee sHepruyHO B3auMOJEHCTBYET C BOAOIL:

1) xanuii 2) Hatpwit 3) KanbLuii 4) Marauit

A5 T'uapoxcun MHKA B3aUMOJICHCTBYET C KaKIBIM U3 JBYX BEIIECTB:

1) HCl u CO, 2) NaOH u H,S04 3) SiO,u KOH 4) NaNOs3 u H,SO,

A6 Mertopl iepepaboTKH Py, OCHOBaHHbIE Ha BOCCTAHOBJICHUH METAJIJIOB M3 OKCHIOB IIPH BBICOKUX
TeMIIepaTypax, Ha3blBalOTCS: 1) TUAPOMETATUTYPTHUS 2) nupoOMeTaTyprust 3)
3JIEKTPOMETAILTYPTHUs 4) ranbBaHOCTETUS

Yacrs B.

B 3a0anuu Bl na ycmanosnenue coomeemcmeus 3anumiume 6 maodauyy yu@dpol GblOPAHHBIX 8aMU OMEEMO8, d
3amem ROJYHUBULYIOCSE NOCLe008AMENbHOCMb YUDP nepenecume 8 OIAHK 0meemos bes npobenos u opyaux

CUMBOJI08.
B1. YcTaHOBHUTE COOTBETCTBUE MEXY BEIIECTBAMH, BCTYNAIOIIMMHE B PEAKIIUIO U TMPOAYKTaMHU UX
B3aUMOJICUCTBHUS
PEATUPYIOIIME BEILIECTBA ITPOAYKTHI PEAKIINU
A) CaO +CO;—> 1) Ca(OH);
B) Ca(OH).+ SO, —> 2) CaCOs+ H,0
A b B T
B) Ca+H,O — 3) CaSO4+ H.0
I') Ca(HCOs3), + Ca(OH), —> 4) Ca(OH), + H,
5) CaSO; + H,0
6) CaCOs
Yacrs C.

C1. Hanmmure ypaBHEHHUS PEAKIMI, ¢ TOMOLIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIIELYIOLINE IPEBPALICHHUSL:
Fe — FeCls — Fe(OH)s — Fe203 — Fe — FeClz.

Hmozo6aa Konmponvnaa padoma 3a Kypc 0CHOGHOU WIKOJIbL.
1 BapuaHr.
Yacrs A:
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1. B cepHO¥ KUCIIOTE CTETICHh OKHCIICHUS CEPBI
a) +6 0) +5 B) +4 r)-5

2. P, B KOTOpOM IpHUBEIEHBI HA3BaHUS TOJBKO CIIOXHBIX BEIICCTB:
a) KHCJIOpPOI, a30T, aMMHUAK, XJIOPOBOAOPO.
0) 030H, TpaduT, BOIOPO, cepa
B) aJIMa3, aIFOMUHUH, yrapHbIH ras, METaH
T) YTIEKUCIIBIHA ra3, CepoOBOIAOPO, CEPHUCTHIN ra3, MpamMop
3. XuMU4eCKUM U (QU3UIECKUM SBIICHISIMA COOTBETCTBEHHO SIBIIAIOTCS
a) TOpEHUE CITUPTa U MPOKUCAHNUE MOJIOKA
0) BBITTaZICHUE TpaJa M THUSCHUE JINCTBHI
B) B3pBIB I'a3a METaHa U TasHUE JIbJIa
T') UCIIApEHHUE CITUPTA U IIaBJICHUE apaduHa
4. ®opMyna BBICIIETO THAPOKCH/IA U JETYIEr0 BOIOPOIHOTO COETUHEHUS
3JIeMEHTa, UMEIOIIETO pacipeieleHIe SJIEKTPOHOB IO clIosM 2, 8, 6
a) HzSO4 u HzS B) H2C03 u COz
6) HNOs u NH3 r) H3POs 1 PH3
5. ®opMyna BEUIECTBA, B KOTOPOM BCE CBA3M KOBAJICHTHBIE MOJISIPHBIE
a) NaOH 6) N B) K20 r) CHy
6. CHJIBHBIMU JIEKTPOJIUTAMU SIBIISTFOTCS
a) pacteop xsopuaa meau (1) u Boga
0) constras kuciora u rugpokcua meau (1)
B) TUJPOKCHUJI KaJIUsl ¥ COJISTHASL KUCIIOTa
') KpEMHHUEBas KUCIIOTA U TUAPOKCHU]T MarHuUs
7. Psia, B KOTOPOM TIepEUYHCIIEHBI TOIBKO KHCIOTHI
a) HzSiOs, HzSO4, HzS
6) Zn(OH),, Cu(OH),, Fe(OH);
B) NaCl, Ba(NOs),, HBr
F) NaOH, HNOs, CaC03
8. Koadpunment nepexn GpopMynnoit OKUCIUTENS B ypaBHEHUH PEAKLIUU HATPHUS
Na ¢ xmopom Cls

a) 1 6) 2 B) 3 r) 4
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9. ®opmymna MpoayKTa peakIuy MEXIy IPOCTHIMH BEIECTBAMH, 00pPa30BaHHBIMU
OneMeHTaMu C MOPAIKOBBIMU HoMepamu 7 U 20
a) CaF 0) CasN: B) LisN r) LiF
10. l'mapoxcup xenesa (111) o6paszyercs npu B3anMoneicTBUN
a) okcupa xenesa (1) u Bogsr
0) oxcuna xenesa (1) 1 Bogsr
B) xsopuaa xxenesa (1) u ruapoxcuna HaTpus
r) xnopuma xenesa (1) u rugpoxcuma HaTpus
Yacrs B:

1. Maccogas noss Bogopoaa B Boje (B %). OTBET OKpYTIUTE JO ENIOTO.
2. BriOepute U3 nepevyHs cMecu

a) MUHEpaJbHas BOJa I1)BO3ITYyX
0) xxene3o €) CupT
B) pedHas BoJia K) TIPUPOIHEIH ra3

T') YTIEKUCIBIH ra3
BykBBI BHIOpaHHBIX OTBETOB 3alKMCaTh B aN()aBUTHOM MOPSAKE O€3 3HAKOB
npenuHanus. OTBeT:

3. YcraHoBHUTE COOTBETCTBUE MEXKIY PEareHTaMH U COKPAIIEHHBIMI HOHHBIMHU
YpPaBHEHUSIMU peakLui

PEATEHTBI COKPAILIEHHBIE MOHHBIE YPABHEHUA
1) CaOu HCI a) H"+ OH "= H.O
2) H,SO4u BaCl; 0) 2 OH + SOz = SO, + H,0
3) KOH u HNO3 B) CaO + 2H" = Ca?" + H,0
4) NaOH n SO; r) SO + Ba?* = BaSOa)

3anummTe B TaONHIly OYKBBI, COOTBETCTBYIOIINE BEIOPAHHBIM OTBETAM

1) 2) 3) 4)

4. Beruncnute 066€M ammuaka NH3, momyuatormmiics mpu peakium 112 i
azota N2 c Bomopomom Ha, ecnu mpakTHuecKuii BBIXOA COCTAaBII 65% OT TEOPETHUIECKH
BO3MOKHOTO.
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