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IHosicHuTEeALHAA 3aNIUCKA.

PaGouas mporpaMma mo XMMHM COCTaBJI€Ha B COOTBETCTBHH C (peiepaibHbIM KOMIIOHEHTOM
rOCYJapCTBEHHOTO 00pa30oBaTeIbHOrO CTaHgapra 0a30BOro ypoBHS O0OmIEro oOpa3oBaHMA,
yrBepkaeHHoro npukazoM MO P® Ne 1312 ot 09.03.2004 roga u yuyeOHBIM IUTAHOM IIKOJIBI, Ha
ocHoBe aBTopckoi nmporpammbl O.C.I"'abpuensH, onyonukoBanHOU B coopHuke «[Iporpamma kypca
xumun g 8-11 kimaccoB obmeoOpazoBarenbHbx yupexaenuiny/ O.C.I'abpuensn — 3-¢ usn.,
nepepaboranHoe W jgonoiHenHoe - M.: Jlpoda, 2010. [lannas mnporpamMma KOHKPETH3HPYET
coliep)kaHue cTraHiapra, [HaéT pachnpeieleHue Y4yeOHBIX YacoB IO pasfenaMm  Kypca,
MOCJIEIOBATEILHOCTh U3yUEHHUS TEM U PA3EJIOB C YUYETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€ii, BO3PACTHBIX 0COOEHHOCTEH ydanuxcs. B mporpamme orpenenéH nepedeHb 1eMOHCTPALIUNT,
71a00PATOPHBIX OMBITOB, MPAKTUYCCKUX 3aHITHN U PACYETHBIX 3a]1a4.

CormacHo 6a3ucHOMYy ydeOHOMY IUIaHY Il O0Opa3oBaTElIbHBIX YUPESXKICHHH Poccuiickoit
Qdenepanuy Ha U3yYeHHE XUMHUHU B 9 Kilacce OTBOJAUTCS 2 yaca B Henento, 34 yuyeOHBIX HENleNu B
rox. IIporpamma paccumtana Ha 68 yacoB. KonTtponbHbIX paboT — 4. IlpakTnueckux padot — 6.
PesepBHoe Bpems — 2 yaca.

B conepxxanum kypca 9 kiacca BHauyaie OOOOIIEHHO pACKPBITHI CBEIEHUS O CBOWCTBAX
KJIACCOB BEIIECTB — METAJVIOB U HEMETAJIJIOB, a 3aTEM IOJIPOOHO OCBELIEHBI CBOMCTBA LIEIOYHbIX U
IIeIOYHO-3EMENIbHBIX METaNIOB W TralloreHoB. Hapsay ¢ 9TuM B Kypce PacKpbIBAIOTCS TaKkKe U
CBOMCTBA OT/ICJIbHBIX BAXHBIX B HAPOJAOXO03IMCTBEHHOM OTHOIIICHUH BEIIECTB. 3aKaHYMBAETCS KYPC
KpaTKUM 3HAKOMCTBOM C OPTaHUYECKHUMH COEJIMHEHUSMHU, B OCHOBE 0TOOpa KOTOPBIX JIKUT HAES
TCHETUYECKOTO Pa3BUTHSI OPraHUICCKUX BEIIECTB OT YIIICBOIOPOAOB 0 OuomonumepoB. O0ydcHHe
Benércs no yueOHuky O.C.I'abpuensn «Xumus 9 kiaccy, KOTOPBIA COCTaBISET €AUHYIO JTMHHUIO
Y4eOHUKOB, COOTBETCTBYET (eAcpaTbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO 00pa3oBaTEILHOTO
cTaHjapTa 6a30BOro ypoBHA U peanau3yeT aBTopckyto nporpammy O.C.I'abpuensH.

JaHHbIil Kypc TMO3BOJIIET pa3BUBATh IO3HABATEIbHBIM HMHTEPEC M HMHTEIUICKTYyaJIbHBIC
CIIOCOOHOCTM B TMpOLIECCE TMPOBEACHUS XHMHUYECKOTO OSKCIEPUMEHTa, CaMOCTOSTEIBHOTO
MPUOOPETEeHUsT 3HAHWKW B COOTBETCTBUU C BO3HUKAIOIIMMHU COBPEMEHHBIMH IOTPEOHOCTSIMH,
MIPUMEHSTH MOJyYeHHbIC 3HAHUSA JIJIs1 6€30MacCHOT0 UCTIOIb30BaHUS BEUIECTB M MAaTEpUAIIOB B OBITY,
JUISL pPEIICHHsS 3aJad B TIOBCEIHEBHOW JKU3HU, MPEAYNPEKIACHHUS SBICHUN, HAHOCSIIINX BpE
30POBBIO 4YEJIOBEKa M OKpyxawmeil cpene. IIporpaMma MOCTpoeHa ¢ Y4YETOM pealu3aluu
MEXIIPEAMETHBIX CBSI3€M C KypcoM (U3MKK 7 Kiacca, Ti€ U3Y4alOTCd OCHOBHBIE CBEJICHHS O
CTPOCHHH MOJIEKYT U aTOMOB, U Ouonorun 6—9 KiaccoB, Tlie JaeTcs 3HAKOMCTBO C XMMHUYECKON
OpraHu3aIyei KJIETKU U MpolleccaMu 0OMeHa BEIeCTB.

Hannas pabGoyass mporpaMma MOXKET OBITh peaTu30BaHa MPU  HUCTIOJIB30BaHUH
TPaAULIMOHHOW  TEXHOJOTUU OOydeHus, a TakkKe DJJEMEHTOB JPYIHMX COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUMN, MEPEOBbIX (GOPM M METOAOB OOYUECHHS, TAKMX KaK MPOOIEMHBIMA
METO/I, pa3BUBAaloOlee 00ydeHHUE, MPOCKTHAS IeATEeIbHOCTh, KOMIBIOTEPHBIE TEXHOIOTHUH, TECTOBBII
KOHTPOJIb 3HAaHUW WM JpP. B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH, BO3MOXXHOCTEH U
CIOCOOHOCTEH KaXkI0r0 KOHKPETHOTO Kjlacca B apasuielu.

KoHTposib 3a ypoBHEM 3HAHUUM ydalIuxcsli MpeayCMaTpuBaeT MPOBEAEHUE JTaOOPaTOPHBIX,
MPAKTUYECKUX, CAMOCTOSITENbHBIX, KOHTPOJIBHBIX Pa0OT KaK B TPATUIIMOHHOMN, TaK U B TECTOBOM
dbopmax.



Y4eOHO-TEeMATHYECKHHA TJIAH

B tom uncie [Tpumep
No HaunmenoBanue pa3nenoB u Tem Kou- KonTpon HOE
/1 BO bHBIC KOJIMYeC
4qacoB | Ypo | jmabopaTtopH | pabOThI TBO
KU o- 4acoB Ha
MIPAKTUIECK CaMoCTO
ue paboThI SITEJIbHBI
€ paboThI
y4aIuxc
s
1. | [loBTOpEHUE OCHOBHBIX BOIIPOCOB Kypca 74 64 lu 0,54
8 Kj1acca u BBeJIEHHE B Kypc 9 kiacca
2. | Tema 1. MeTaysl 164y | 154 14 14
3. | Tema 2. IIpaktuxym Ne 1. CBoiicTBa 34 34
METAJJIOB U UX COCIMHECHUM.
4, | Tema 3. Hemeramisl 30y | 30uq 1g 1,54
5. | Tema 4. [Ipaktukym Ne 2. CBolicTBa 34 34 34
HEMETAJJIOB U UX COCAMHEHUH.
6. | Tema 5. O0001IEHHE 3HAHUI [0 XUMHUHU 9y 9y lua 0,54
3a KypC OCHOBHOW IIKOJIBI.
HUTOIO: 689 | 62u 64 4q 3,54

Conepxkanue yueOHOro Kypca

IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Kiiacca u BBeJleHHe B Kypc 9 kiacca (7 1)

XapakTepuCcTHUKa IEMEHTAa II0 €ro IOJOKEHUIO B IEPUOAUMYECKON CUCTEME XUMHUYECKHX
anemeHnToB JI. 1. Menneneesa. CBoiicTBa OKCHIOB, KMCIOT, OCHOBaHHUI U COJIEH B CBETE€ TEOPHUH
JIEKTPOJUTUYECKON TUCCOLMALMN U ITPOLIECCOB OKUCIIECHUA-BOCCTAHOBJICHUS. ['eHeTnyecKkne psibl
MeTajljla 1 HEMeTalla.

[TonsiTe O mMepexoaHBIX 3JeMeHTaXx. AMMOTEpHOCTb. ['eHeTHUecKHil psJi MepexoJHOro
JJIEMEHTA.

Ilepponnuecknii 3aKOH M NEPUOJMYECKAsT CHUCTEMa XHUMHUYeCcKux »siemeHTtoB [[. M.
MeHeneeBa B CBETE yUeHUs O CTPOCHUM aTtoMa. VX 3HaueHue.

Jladoparopublii onbIT. 1. [TonyuyeHue ruipokcuia MUHKA U UCCIIEIOBAHNE €r0 CBOMCTB.

Tema 1. Metasuisbl (16 1)

ITonoxenne MeTaTIOB B IEPUOJMYECKOM CHUCTEME XHMHYECKMX aieMmeHtoB [I. M.
MenpeneeBa. Metannuueckas KpUCTAUIMUECKAsl pEIIeTKAa M METAINIMYECKas XUMHUYECKasl CBS3b.
O6mme ¢Qusnueckue cBoicTBa MeTauioB. CIuiaBpl, MX CBOWCTBA M 3HAYeHHUE. XUMHUYECKUE
CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEJEH. DIEKTPOXUMUYECKUH PsIZl HAIIPSDKEHUI METAJIOB U €r0
WCIIOJIb30BaHUE JJISl XapaKTEPUCTUKU XMMHMUYECKHUX CBOMCTB KOHKPETHBIX MeTauioB. CrocoObl
MOJIyYeHUs] METAIJIOB: MHPO-, THAPO- U 3neKTpoMeTautyprus. Koppo3uss MeTaquioB U crocoOsbl
OOpBLOBI ¢ HEH.

OO0mrast XapakTepHCTUKa IMIEJTOYHBIX MeTauIoB. Mertamisl B npupoje. O0mue cnocodbl ux
nonydeHusi. Ctpoenue aromos. lllenounble mMeTamibl — MpOCThIE BeHIECTBa, UX (DU3MUECKHE U
XMMHUYECKHE CBOWCTBA. BaskHelIe COEqUHEHUS HIEIOUYHBIX METAJUIOB — OKCH/JIbI, THAPOKCUBI U
conu (Xxjopuzbl, KapOOHaAThI, Cyab(}aThl, HUTPAThl), UX CBONCTBA U MPHUMEHEHHE B HApPOJHOM
xo3siicTBe. Kanuitabie yno0penus.

OO0mas xapakTepucTUKa 3JeMEeHTOB riaBHoW moarpymnmsl Il rpymmel. CTpoeHue aToMoB.
[IlenouyHo3eMenbHBIE METAIBI — IPOCTbIE BEIIECTBA, UX (U3NYECKHE U XMMHUYECKHE CBOICTBA.
Baxneiimne COeIMHEHMsI WHIEIOYHO3EMEIBHBIX METAUNIOB — OKCHJbI, THAPOKCHIBI W COJHU




(xopuabl, KapOOHATHI, HUTPATHL, Cynb(atel, ¢pocdaTel), X CBOHCTBA U MPUMEHEHUE B HAPOIHOM
XO3SICTBE.

Anromunuii. CTpoeHne aroma, (U3MYECKHEe M XMMHUYECKHUE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenvHeHUs aJOMUHUS — OKCHJ M TUAPOKCUI, UX ampOoTepHbId Xapakrep. Baxueiimue comau
amoMuHus. [IpuMeHeHne amOMUHUA U €r0 COCIUHEHUM.

Kenezo. Crpoenue aroma, ¢u3nueckue M XUMHUYECKHE CBOICTBa IMPOCTOrO BEIIECTBA.
I'eneTnueckue psubl Fe’'n Fe** KauectBennsie peakuuu Ha Fe”'n Fe** Baxneiimue comn xenesa.
3Ha4YeHME JKEJe3a, €ro COCAUHEHUH U CIUIaBOB B IPUPOJIE U HAPOJHOM XO35MCTBE.

JemoncTpanuu. OOpasipl LIEJOYHBIX W IIEJIOYHO3EMENbHBIX MeTaiioB. OOpaslbl
CIu1aBOB. B3anmonenicTBue HaTpuUsl, TUTUS U KAJIBLIUS C BOJOM.

B3aumoneiictBue HaTpus M MarHus € KHUCIOpoaoM. BizaumopelicTBue MeTauioB ¢
HeMetauiamu. [lomydenne ruapokcuaos xenesa (1I) u (I11).

JlaGopaTopHble onbITHI. 2. O3HaKOMIIEHHE ¢ 00pa3llaMi METAJLJIOB.

3. BzaumopeiicTBME METaUIOB C pacTBOpamMu KHCJIOT U coseil. 4. O3HakoMmJIeHHE C
oOpa3raMu TPHUPOJHBIX COCTUHEHUWI: a) Harpus; O) Kalubllks; B) ATIOMUHUS; T) XKeileza. 5.
[Tonyyenue ruapokcuaa alFOMUHUSA U €r0 B3aUMOJCHCTBUE C pACTBOPAMHU KHUCJIOT U ILIEJIoueH. 6.
KauecTBeHHBIE peakiiuy Ha MOHBI Fe® u Fe®"

Tema 2. IIpaktukym Ne 1. CBoiicTBa MeTaJI0B M UX coeqnHeHuit (34)

[Ipaktuueckass pabora Nel. OcymiecTBieHHE TENOYKH XUMHYECKUX IPEBpalIeHUN
metaiioB. llpaktuueckas pabora Ne2. IlomydeHwe U CBOICTBa COEIWHEHUN METAILIOB.
[IpakTuueckast padorta Ne3. Pemenue skcriepMMEHTaIbHBIX 33/1a4 HAa PACIIO3HABAHUE U MOJIyYEHUE
BEILIECTB.

Tema 3. Hemerannl (30 4)

OO0mass xapakTepuCTHKa HEMETAJUIOB: TMOJOXKeHue B mepuoaunyeckoir cucteme [[. U.
MenneneeBa, OCOOEHHOCTH  CTPOEHMSI aTOMOB,  3JEKTPOOTPULIATENIBHOCTh  Kak  Mepa
CHEMETANTMYHOCTHY, Psi 3JIEKTPOOTPULIATENbHOCTH. KpucTaminueckoe CTpoeHue HEMETaNIOB —
IIPOCTHIX BewlecTB. AsutoTponus. @usndeckre cBONCTBAa HEMETAUIOB. OTHOCUTEIBHOCTD MOHATHM
«METaIL», «HEMETAI.

Bopopoa. IlonokeHue B NEPUOAUMYECKON CHCTEME XUMHUYECKUX d3nemeHToB [l U.
MenpeneeBa. CTpoeHre aroma U MOJEKyibl. @U3NUECKHe U XMMUYECKHE CBOKMCTBA BOJOPOAA, €ro
MOJIy4Y€HUE U IPUMEHEHHE.

OOu1as xapakrepucTika rajoreHoB. CtpoeHue atomoB. IIpocTeie BelecTBa, UX GU3NUECKUE
U XMMHYEecKHe cBoicTBa. OCHOBHBIE COEITMHEHUS TaJIOTEHOB (TaJIOT€HOBOJIOPObI U TaJIOTEHU/IbI),
ux cBoiictBa. KauecTBeHHas peakius Ha xJopua- HoH. KpaTkue cBenenus o xyope, Opome, prope u
rone. [IpuMeHeHre rajJoreHoB U X COCIMHEHU B HAPOIHOM XO35ICTBE.

Cepa. CtpoeHue aToma, ajlIOTPOIUS, CBOMCTBA U MPUMEHEHUE poMOrIecKoi cepbl. OKCHAbI
cepel (IV) u (VI), ux nomyuenue, cBoiictBa u mnpuMeHeHne. CepoBOJOpOAHAS M CEPHUCTAS
kucnoTel. CepHasl KHCIOTa U €€ COJM, UX NPUMEHEHHE B HAapOJHOM Xo3siicTBe. KaduecTBeHHas
peakius Ha Cyab(}aT-uoH.

A3zor. CTpoeHue aroma M MOJIEKYJbI, CBOMCTBA IPOCTOrO BeHlecTBa. AMMHAK, CTPOEHHE,
CBOMCTBa, MoixydeHue u npuMeHenrne. Coial aMMOHHUS, UX CBOMCTBA U npuMeHeHue. OKcuIpl a3oTa
(I) m (IV). A3oTHast KuClIOTa, €e CBOWCTBA M NMpuUMeHeHue. HuTpaTsl U HUTPUTHI, podiaemMa ux
COJIEp’KaHUs B CEJIbCKOXO03SHCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHHUSI.

®ocdop. CrpoeHnue aroma, alIOTpONHs, CBOMCTBa Oenoro um KpacHoro Qocdopa, ux
npumenenune. OcHoBHBIE coeanHeHus: okcu ¢ocdopa (V), oprodochopras kuciaora u GochaTsl.
docdopHbie yroOpeHus.

VYrnepoa. CtpoeHue aToMa, alsIOTPONHS, CBOWCTBA aJUIOTPOIHBIX MOAU(UKAIINIMI, TpUMEHe-
nue. Oxcuabl yrimepoma (II) u (IV), ux/ cBoiictBa u mpumeHeHue. KauecTBeHHas peakuus Ha
yraekucisiid Ta3. KapOoHaTsl: KaJdbIUT, coJa, MOTAlll, UX 3HAUYEHUE B MPUPOJE U KU3HU YEJIOBEKa.
KavecTBenHast peakiys Ha KapOOHAT-HOH.



Kpemuuii. CrpoeHue aToMa, KpUCTAUIMYECKUH KPEMHMM, €ro CBOWCTBA M NPUMEHEHHE.
Oxkcun xpemuus (IV), ero mpupomnbie pasHoBUAHOCTH. CHIWKATBHl. 3HAYCHHE COCIUHCHHMA
KPEMHHS B )KMBOM U HEKUBOU ITpupoje. IIoHsaTHE 0 CHIMKAaTHON TPOMBILIIIEHHOCTH.

JemoncTpanuu. O6pasiibl raloreHoB — MPOCTHIX BelIecTB. B3anMoaelicTBre rajloreHoB ¢
HaTpUEM, AQIIOMUHUEM. BbITecHeHHE XJIopoM OpoMa WM HoJa M3 PACTBOPOB HUX COJICH.
B3aumopeiictBue ceppl ¢ MeTaulaMHM, BOAOPOJAOM M  KHUCIOpoaoM. Bzaumopneictue
KOHILICHTPUPOBAHHOM a30THOW KUCIJIOTBI C MEJBIO.

[lormomenue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBiieHME Meou U3 €e
okcuaa yriaem. OOpasibl MPUPOTHBIX COCTUHEHHUH XJopa, cepsl, (ocdopa, yriepona, KpeMHHUS.
OO0pa3upl BayKHEHIINX 711 HAPOJHOTO XO3sMCTBa Cyiab(haToOB, HUTPATOB, KapOOHATOB, (ocdaToB.
OO0pa3ibl cTeKIIa, KepaMuKH, IIEMEHTA.

JlaGopaTopHbIe ONBITHI.

7. KauecTBeHHas1 peakuus Ha xyopua-uoH. 8. KauecTBeHHas peakius Ha cyib(ar- HOH. 9.
Pacno3naBanue coneir ammonusi. 10. [lonydenuwe yriekuciaoro raza u ero pacrnosHaBanue. 11.
KavecTBenHast peakius Ha KapOOHAT-HUOH.

TEMA 4. IIpaktukym Ne 2 CBoiicTBa HeMeTa/NIOB M HX coeluHeHuil. (3 4)
[IpakTnueckast pabora Neo4. Pemienue »skcnepuMeHTalbHbIX 3agau 1o teme «lloarpymma
kucnopona». Ilpaktuueckas pabora No 5. PemieHue -SKCIEpUMEHTaJIbHBIX 3aJad IO TeMe
«[lonrpynmer azora u yrimepoxa». Ilpaktmueckass pabora Ne 6. Ilomyuenuwe, coOupanue u
pacro3HaBaHUE ra3osB.

TEMA 5. O6061menne 3HAHU M0 XUMHH 32 KYPC OCHOBHO# 1IK0JIBI. (9 1)

@u3NUecKuil CMBICI MOPSAKOBOTO HOMEpa »JJ€MEHTa B NEPUOJUYECKOM CUCTEME
xumuyeckux anemeHtoB [[. M. MenneneeBa, HOMEpOB Iepuoaa U TPYIIbIL. 3aKOHOMEPHOCTH
M3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COCIMHEHHUI B IEPUOJAX U IPYIIaX B CBETE MPEACTABICHUH O
CTPOCHHM aTOMOB 3JIEMEHTOB. 3HAU€HUE NEPUOJAMYECKOTO 3aKOHA. THUIbl XMMHUYECKUX CBSI3€H U
THUIIBI KPUCTAIUTMYECKUX pPElIeTOK. B3anmMocBs3p cTpoeHus U cBOMCTB BemlecTB. Knaccudukanus
XUMHUYECKUX PpEaKUMi [0 pa3iuyHbIM [pU3HaKaM (YUCIO U COCTaB pearupyroumux Hu
00pa3ymoIIUXCsl BELIECTB; TEIUIOBOM 3¢ (eKT; HCIOoIb30BaHUE KaTaau3aTopa; HaIlpaBlICHUE;
W3MEHEHUE CTereHeld OkucieHuss artomoB). [IpocTeie U cloXHBIE BemecTBa. MeTaibl U
HeMeTauibl. ['eHeTMueckue psaapl MeTajla, HEMeTalla M IMepexoJHoro meramia. OKcHJbl
(ocHOBHBIE, aM(pOTEpHbIE U KUCIOTHBIE), TUIPOKCHU I (OCHOBaHMS, aM(OTEpHbIE TUIAPOKCUIBI U
KHUCJIOTBI) M COJM: COCTaB, Kiaccu(ukanus M oOIMe XMMHUYECKHE CBOMCTBAa B CBETE TEOPUHU
AIIEKTPOIMTUIECKOHN JMCCONMAIIIN U TIPEICTABICHUI O MpoIeccaX OKHCICHHUS-BOCCTAaHOBICHH12.
O3HakOMJIEHME C NPHUPOAHBIMM cuiaukaraMu. 13. O3HakOMJIEHHE C NPOAYKLUHEH CHIMKaTHON
MIPOMBIIIJIEHHOCTH.

Bcero ypokos ¢ mpumenenuem UKT - 20

TpeOoBaHusI K YPOBHIO MOATOTOBKHM BbINYCKHUKOB, O00Y4YalOIIMXCH 110
JaHHOHW mporpamme.

B PE3YIBbTATC U3YUCHUA XUMHNHN YUCHUK JOJIXKCH.

3HATh/IIOHUMAThH

e XU MMUYECKYH : HKMBMITEOAHK YIEMEHTOB, (DOPMYITBI XUMUYECKIX BEIICCTB
Y YpaBHEHUSI XUMUYECKUX PEAKITUH;

e BAaXHewlLWNVenm 4 excmk n e : M XMMUACTKMIAA SJIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTENIbHBIE aTOMHAasi W MOJEKYJISIpHAasT MacChl, MOH, XUMHYECKas CBsI3b, BEIIECTBO,
KIaccu(UKaIUs BEUIECTB, MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00beM, XHMHUUYECKasl PeaKIus,



KIIacCUPUKALUS PEaKIUN, STICKTPOIUT U HEAICKTPOIIUT, FICKTPOTUTHYCCKAS TUCCOIUALINS,
OKHCJIUTENb U BOCCTAHOBUTEIb, OKUCJICHUE U BOCCTAHOBJICHUE;

e OCHOBHBbIE 3 a K OCHXPRHEHI¥I M MAGCHN BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEePUOINYECKUIN 3aKOH;

yMeTb

e H a 3 bl B fuMuUHECKUe 3JIEMEHThI, COeIMHEHMSI N3YUYEHHBIX KJIACCOB;

e 00 b A C HpAMUBCKUH CMBICT aTOMHOTO (MOPSAJAKOBOIO) HOMEpa XHMHYECKOTO
JIEMEHTa, HOMEPOB TIpyIIbl M IEpUOAa, K KOTOPBIM DHJIEMEHT IpPHUHAJICKUT B
nepuoanueckon cucreme JM. MenneneeBa; 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
JIEMEHTOB B HpeJesiaX MalbX IEPUOJOB M IVIABHBIX MOATIPYII; CYIIHOCTb peaKIUi
HOHHOI'0 OOMEHA;

e XapakTep UXBMAUBCAUE BIEMEHTHl (OT BOAOPOAA 10 KajibliMsi) HAa OCHOBE HUX
MOJIOKEHUs B rnepuoauueckoit cucreme [[.JM1.MenneneeBa u 0COOEHHOCTEN CTPOEHUS HX
aTOMOB; CBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMH BEILLECTB; XUMUUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPIaHMUYECKUX BEIIECTB;

e OMN P e[ eoddctaB bBEIIECTB MO0 UX (opMyiaaM, NPUHAAISKHOCTh BELIECTB K
OIIpeICIEHHOMY KJIACCy COEIMHEHUM, TUIIbl XUMUYECKUX PEaKIUi, BAJIGHTHOCTb U CTEIIEHb
OKHMCIICHMS D3JIEMEHTAa B COCIMHEHMSX, THUI XMMUYECKOH CBA3M B COEAMHEHUSX,
BO3MOXXHOCTb IPOTEKaHUs peaKkluii HOHHOIO OOMEHa;

e COCT a B (JopMyJtl HEOPraHUYECKUX COCIMHEHMH HU3YyYEHHBIX KIIACCOB; CXEMBI
CTpoeHHsI aToMOB HepBbiXx 20 31memMeHTOB mnepuoaudeckoi cucremsl [l.M1.Menneneesa;
yYpaBHEHUS XMMHUYECKHUX PEaKIHii;

e 0P auwa T GXAMAYECKON MTOCYI0H U 1abopaToOpHBIM 000PYIOBaHUEM;

e pacnos3HaBaThb 0 N BRGNS BONOPY/T EIMEKMCIBIA Ia3, aMMHaK;
pacTBOPBI KHCIIOT M IENIOYEH, XJIOPU-, Cyab(aT-, KapOOHAT-HOHBI;

e B blY M C /IMACTOBYIO JOJII0 XMMHUYECKOIO »3JeMeHTa 10 (opMyne CcoeluHEHUs;
MaccoOBYIO JIOJII0 BEUIECTBA B pAacTBOpE; KOJMYECTBO BEIIECTBA, O0BEM WM Maccy IO
KOJINYECTBY BELIECTBA, 00bEMY MIJIM MAcCe PeareHTOB WJIU MPOJYKTOB PEaKiiH;

HCNO0JIb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS B NMPAKTHYECKON /JeATeJbHOCTH U
MOBCEIHEBHOM KU3HU IJIA:

e 0Oe3omacHOro o0palleHus C BeleCTBaMU U MaTepHallaMH;

e DKOJIOTMYECKH I'PAMOTHOIO ITOBEJEHUS B OKPYKAOLIEH Cpele;

e  OLICHKH BIIMSHHS XUMHUYECKOTO 3arPA3HEHUS OKPYKAOIIEH Cpeibl Ha OPraHU3M YEJIOBEKa,;
e KPUTHUYECKOH OLEHKU MH(POpPMAIMU O BEUIECTBAX, UCIOIb3YEMbIX B OBITY;

e IIPUTOTOBJICHHUSA PACTBOPOB 3aJaHHON KOHLIEHTPALUU.

KonTpoJuas ypoBHsl 00y4eHust
IToBTOpEHNE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca M BBeleHHe B Kypc 9 kJacca.
[TpoBepounas padora Nel
[TpoBepounas padota Ne2
Konrtponsnas padora Nel
Bapuant Ne 1

YACTbH |
IIpu BbINOTHEHNH 3aJaHUI 3TOH YaCTH BbIOepHUTE OJUH NPABUIBHBINA 0TBeT. Eciiu BbI



BbIOpa/Iu He Ty OyKBY OTBeTa, TO 3a4epPKHHUTE eé KPecToM, a 3aTeM HanuIuuTe OyKBY
NMPaBUJIbHOIO OTBETA.

1. K npocTbIM BemecTBamM OTHOCHT:

a) HeTh;

0) Boja;

B) 30JI0TO;

') MUTHhEBAs COJIA.

2. XuMu4ecKHii 3JIeMeHT, B aTOMe KOTOPOI0 3JIEKTPOHbI pacipe/iesieHbl 10 CJI0SIM TaK:
2,8,8,2, B nepuoaneckoii cucreMe HAXOAUTCS:

a) B 4-oM niepuoJie, 2-0ii rpyrne noO00YHON MOATPYIIIIE;
0) B 4-oM mepuoe, 2-0i rpyIie rIIaBHOW MOATPYIIIIE;
B) B 3-eM nepuoje, 5-0il rpynne riaBHOW MOArpyIIe;
r) B 3-eM nepuoje, 5-oi rpymnime no0ouHoi noarpymime.

3. B cepoBoaopone (H>S) n cepunctom rasze (SO;) creneHn OKHCJIeHHSI COOTBETCTBEHHO
PaBHBI:

a) +2 u +6;
0) +4u +6;
B) -2u +2;
r)-2u +4.

4. HemosisipHasi KOBaJICHTHAsl CBSI3b 00pa3yeTcs MeK1y aTOMaAMU:
a) XJopa u XJiopa; 0) XJIopa u Cephl;

B) XJIOpa M BOJIOPO/JIA; T) XJIOpa U HATPHUS.

5. K xumMu4yecKkuM siIBJCHHUSIM OTHOCHTCS NpoLecc:
a) THUCHHE OMAaBIINX JIUCTHEB;

0) ruIaBJieHUE MYEIMHOIO BOCKA;

B) HCTIapeHUe CIHPTa;

I') YeKaHKa MOHET.

6. Psix popmy.i, cocTosImMii TOIbKO U3 KUCJIOT:

a) NaZO, HC|, SOZ B) HCI, HNOg, HZSO4

6) COy, C|207, NaOH F) K50, Ba(OH)g, KCI

7. YKaxuTe XUMHYECKYIO p€AKIUI0, KOTOPas OTHOCUTCHA K p€aKIIUAM COCIUHCHUA:

a) CuSO4 + Fe = Cu + FeSO,4 B) AgNO3 + NaCl = AgCl + NaNO3
0) 4P + 50, = 2P,05 1) 2A1(OH)3 = Al,03 + 3H,0



8. BepHbl s CyKAeHHs 0 MPABWJIAX TeXHUKH 0e30MaCHOCTH B IKOJIbHOM J1adopaTtopun?
A. B 1aGopaTopum 3anpeiaercsi TpOraTb peakTUBbI PyKaMH.
b. YTo0bI moracuTsh 1miiamMs CHUPTOBKH, cJIeAyeT ero 3a1yTh.

a) BEPHO TOJILKO A; 6) BEpHO TOJIBKO b;
B) BEpHBI 00a CYXXJIEHHUS; T') 00a CY>KJICHUsI HCBEPHBI.

9. U3 npeaJiosKeHHOT 0 MepeyHsl BellleCTB B PeaKkIuio ¢ pactBopom xJjopuaa meau(Il)
Berynawt: a) Fe; 6) SiO»; B) HCI; 1) H,S; 1) KoSOy. e) AgNO3,

Bbi0epuTe 0TBET ¢ COOTBETCTBYHOIIUM HAGOPOM OYKB:
a) Brx; 0) abx; B) are; r) OB1

YACTD 2 OrBeramu k 3axanusM Nel0-11sBasiercsi mocjie10BaTe/IbHOCTh OYKB, KOTOPast

COOTBETCTBYeT OyKBaM NPaBHJIbHBIX 0TBeTOB (Nel(), in6o OykBam adB, pacnosi0KeHHbIM B
JeBoM ct1oJi0ue (Nell). 3anummTe nmosy4yeHHbIe HM(PHI B COOTBETCTBYIOIIEM MOPSIKeE.

10. B psiny xummnyeckux 3;j1eMeHTOB Si — Al — Mg

a) BO3pacTaroT 3apsi/ibl s,I€p aTOMOB:

0) BO3pacTaeT YuCIIO AIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJIO€ aTOMOB;
B) YMEHBIIAETCS AIEKTPOOTPUIIATENILHOCTD;

') YMEHBIIAIOTCS PaINyChl aTOMOB;

,Z[) YCUIINBAIOTCS METAJININYCCKUC CBOMCTBA.

11. YcranoBuTE COOTBETCTBHE MEK1Y HA3BaHHEM BellleCTBAa H MACCOBOI J10J1eil KMCJI0poaa B
HEeM:

Ha3Banue oxcuaa MaccoBasi 10J151 KHCJIOPOJa
a) okcua mapranna (IV) 1) 25,4%

0) runpoxcua meau (I1) 2) 32,7%

3) 36,8%

4) 47,1%

YACTD 3. Ilpu BeinonHennu 3aganui Nel2-13 mogpo0Ho 3anumuTe X0 UX PEIICHUs U
NOJIy4eHHBbIH pe3yabTar.

12. Hanummre Tpu ypaBHeHUs! peaKkuii, COOTBETCTBYIOLIME cXeMe MpeBpalleHuii:
CuSO4— Cu(OH); — Cu(NO3); — Cu

13. Kakas macca BOA0pOa BbIAEJIUTCH NPU B3aUMOACHCTBUM MATHUS C COJISTHOM KM CJIOTOM
maccoi 7,3r?



Bapuant Ne2
YACTb 1

IIpu BbINOJIHEHNM 32JaHUH 3TOH YaCTH BbIOepUTE OJUH NMPABUJIbHBINA 0TBeT. Ec/Iin BbI
BbIOpaJIK He Ty OYKBY OTBETa, TO 3a4ePKHHUTE €€ KPecToM, a 3aTeM HANUIIUTe OYKBY
NPaBUIBHOIO OTBETA.

1. K ciao:xHbIM BelIeCTBaAM OTHOCHAT:

a) MOBAPEHHYIO COJIb;
0) 6enbiii hocdop;

B) MOpCKasl BOJa;

T') aTIOMUHUH.

2. XUMHYeCKHUH 3JIEeMEHT, B aTOMe KOTOPOro 3JIeKTPOHbI pacipe/iesjeHbl M0 CJI0SIM TaK:

2,8,8,2, B nepuoanuecKoii cucreMe HaAXOUTCS:

a) B 3-eM nepuoe, 2-oi rpymnie no0ouyHoN NoArpynie;
0) B 2-oM nepuoe, 4-0ii rpyrie rIaBHOMN MOATPYIIIIE;
B) B 4-0M nepuoze, 2-oi rpyIie riaBHoi NoArpyme;
) B 4-0M nepuoe, 2-oi rpyrre moO04YHON MOATPYIIIIE.

3. Crenenp okucjeHud -1 u +7 XJ10p NPofABJIsieT B COCAUHECHUSIX:

a) Cl,0s u HCI,

6) CaClyu Cl,0y;
B) C1,07u NaClOy;
r) AlIClzu HCIO;3.

4. (I)OpMyJ'IbI coeTUHEHUH T0JIbKO ¢ HOHHOH CBA3BIO 3aNIUCAHbI B psay:

a) PHs, P4, BaCly, NO 6) CaO, NaCl, MgF5, K,S
B) MgClz, N,, CH4, KO F) HBr, Bry, NaBr, MgO

5. K ¢usuyeckuM siBJICHUSIM OTHOCHTCS IPOLIECC:

a) oOpa3oBaHue BOBI U3 BOJIOPO/Ia U KUCIOPOa;

0) rarieHue cojbl yKCycom;

B) 00pa3oBaHMe 3€JIEHOr0 HaJleTa Ha OPOH30BBIX MAMATHHUKAX;
T') BEICBIXaHHE YU Ha achanbTe.

6. Psax popmy.i, cocToslumii TOIbKO U3 OCHOBAHUIA:

a) CO,, SO3, NaOH ) C1,07, P,0s, KOH
6) NaOH, Ba(OH),, Fe(OH)3 r) Mg(OH),, HCI, ZnO
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7. YKaxuTe XHMHUYECCKYIO p€aKIIUI0, KOTOPasA OTHOCUTCHA K PCaKIIUAM Pa3JI0KCHUA:

a) 2NaOH + CuSO, = CU(OH)2 + Na,SO,4 B) 2H; + 0,=2H,0
6) CuSO4 +Fe = Fe SO, + Cu r) CaCO3 = Ca0 + CO,

8. BepHLI JIN CYKACHUA O MPpaBUJIaX TEXHUKH 0€e30IacHOCTH B IIKOJILHOM naﬁopaTopml?

A. B 1a6opaTopuu 3anpenaercs nepeuBaTh U3JIHILIEK B3SITOr0 BellleCTBa 0OPaTHO B
HCXOJHYI0 CKIISTHKY.

b. Ilpu HarpeBaHuu NPOOHPKU JAePKATENb 3aKPEIIAIOT B €€ HeHTPAJIbLHONH YaCTH.

a) BEpPHO TOJIBKO A; 6) BepHO TOJBKO b;
B) BEPHBI 00a CYXICHHUS; T') 00a CYyKICHUSI HEBEPHBI.

9. U3 npenJioxkeHHOro nepevHsi (GopMyJ1 BeleCTB B PEAKIMIO C PACTBOPOM CePHOIi KHCJIOTHI
Berynawt: a) Oy; 6) Fe; B) CuO; 1) CO2; 1) NaCl; e) AI(OH)s,

Bri0epuTe 0TBET ¢ COOTBETCTBYIOIIUM HAOOPOM OYKB:
a) OBe; 0) ary; B) Ore; T) aBI.

YACTD 2 OrBeramu k 3aganusim Nel(-11 siBiisieTcs mocjie10BaTe/IbHOCTh OYKB, KOTOpast
COOTBETCTBYeT OyKBaM NPaBUJIbHBIX 0TBETOB (Nel0), 6o OykBam adB, pacnos10KeHHbIM B
JeBoM ctoJione (Nell). 3anumuTe mosy4eHHble HUGPPHI B COOTBETCTBYIOLEM MOPsSIAKe.

10. B psigy xummnueckux 3;1eMeHTOB Cl — Br — 1

a) BO3pacTaeT YHUCJIO MPOTOHOB B s/Ipax aTOMOB:

0) He U3MEHSETCS YHUCIIO AJIEKTPOHOB BO BHELIHEM DJIEKTPOHHOM CJIOE€ aTOMOB;
B) YBEJIIMYHMBAETCS 3JIEKTPOOTPULIATEILHOCTD;

') YMEHbBILAIOTCS PaInyChl aTOMOB;

1) YBEJIMUUBAETCSI MAKCUMAJIbHAS CTENIEHb OKMCIICHUS.

11. YcraHoBUTE COOTBETCTBHE MEXKTY Ha3BaAaHMEM BEIIECTBA M MAaccoBOii goJeil Kucjopoaa B
HEM:

HazBanue okcuaa MaccoBasi 10151 KHCJIOpoOaa

a) okcun poctopa (V) 1) 25,4%

0) ruapokcu xenesa (II1) 2) 36,8%
3) 44,9%

4) 56,3%

YACTD 3. lIpu BoinoiHenuu 3aganuii Nel2-13 noapo6Ho 3anuMTe X0 UX pelieHus U
MOJIYYEeHHBbIH pe3yJibTar.
12. Hanumure TPY ypaBHEHHUs peaKU Ui, COOTBETCTBYIOIIME CXeMe NPeBPALCHHIH:
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P—- PQO5 - Na3PO4 - Ag3PO4

13. Kakas macca cyjabdara HIUHKA BbIICJUTCH NPH B3aHMOAEHCTBUM IIUHKA C CEPHOM
KHCJI10TOi Maccoi 49 r?

Tema 1. Merasibl
[TpoBepounas padora Nel
[TpoBepounas padora Ne2
[TpoBepounas padota Ne3
TecroBas pabora Nel
KonrponsHas pabora Ne2

Bapuant Nel

YACTD C.

1. HanumuTe ypaBHEHHs pEaKIIHii, XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA HATpus.\ 40.\
2. Kaxkue cBOMCTBa aFOMUHUS OMPEICIIAIM €r0 IMUPOKOe mpuMeHeHne B TexHuKe?\ 30.\

3. Hanwmmmre YpaBHCHUA peaKuHﬁ, C IMIOMOUIIBIO KOTOPBIX MOKHO OCYHICCTBUTDH

CJIEYIOIME IPEBPALLCHMUS:

Ca—CaO—Ca(OH)2—CaC0O3—CaCl2.\5 6.\

4. Kamnuit maccoit 19,5 r nomectiim B 72 T BoJbl. BerunciauTe maccy o0pa3oBaBIierocs

ruapokcua Kamus. \6 6.\

YACTD A. TecroBble 3a1anus ¢ BHIOOPOM OTBETA.

1. (2 6amma). DnexkrpoHHas Gopmysia aTomMa JIUTHS:

A.1S2 252. b.1S22S1. B.1S2 252 2pl. T.1S2 252 2p6 3S1.

2. (2 6amna). DnekTpoHHAsE GOpPMYJIa BHEITHETO YPHEPIETUIECKOTO YPOBHS aTOMOB
IIEJIOYHBIX METaJJIOB:
A.nsl. b. ns2. B. ns2 npl. I'. ns2 np2.

3. (2 6amna). Bug XxuMu4eckoii CBS3M B MPOCTOM BEIIECTBE HATPUIA:
A. VonHas b. KoBanenrtHas nosnspHas
B. KoBaneHnrtHas HenossipHas I'. Meramnuueckas

4. (2 6anna). IIpocroe BemiecTBO ¢ HanOoJEe IPKO BHIPAXKEHHBIMU METATNTHYECKUMHU

CBOMCTBAMH:
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A. ANIOMUHUH. b. bop. B. Tl'amumnii. I'. Uannid.
5. (2 6amna). Panuyc aTOMOB 3J1€MEHTOB TJIaBHOW TOATPYIIIBI C YBETUUEHUEM 3apsijia siapa:
A. N3MeHseTcs nepuonyecKy. b. He n3mensercs.
B. YBennuusaercs. I'. YMeHnbiaercs.
6. (2 6ayura). AToM Kajblys OTJIMYACTCS OT HOHA KaJIbIIHS:
A. 3apsaom sapa.  B. Uucnom nporonoB. I'. Uucinom HEUTPOHOB.
b. Uucnom 3eKTpOHOB Ha BHELIHEM 3HEPTETHYECKOM YPOBHE.
7. (2 6amra). Hanbosee a3HEPTHYHO pearupyer ¢ BOJIOM:
A. bapuii. b. Kanpuwmii. B. Marauit. I'. CtpoHumii.
8. (2 6amma). C consHOM KUCIIOTON HE B3aUMOJICHCTBYET:
A. Amomunuii. b. Marnuii. B. Cepebpo. I'. Llunk.
9. (2 6amna). 'mapokcu aMOMUHUS B3aMMOJICHCTBYET C BEIIECTBOM, (hOpMYIIa KOTOPOTO:
A.BaSO4. b.NaOH. B.KCI(p-p). TI.NaNO3 (p-p).
10. (2 6amna). P, B KOTOpOM BCE BEILIECTBA PEArUPYIOT C HKEIC30M:
A. HCI, CO2, CO. b. CI2, CuCl2, HCI.
B. H2, 02, CaO. I'. Si02, HCI, S.
11. (2 Gaima). DemeHToM D B cxeme npeBpamieHnii J---020—50H sBusiercs:

A. bapuii.  b. Jlutuii. B. Cepe6po. [I'. Yraepon.

YACTb B.

1. [late ompenesneHue cruiaBam, UX KiacCU(pUKAIKs U CBOMCTBA. BaxxHel e criaBbl U UX

3HAYEHUE B KU3HU 001ecTBa. \4 0.\

[Tepe4ynciuTh OCHOBHBIE (pr3HUECKHE CBONCTBA METAIIOB. \4 0.\
[TpuBenuTe MpUMEpHl METAJUIOB: a) JIETKUX M TSDKENBIX; 0) MATKUX M TBEPABIX.\4 0.\

B Buie KakMX COEIMHEHHI KeJIe30 BCTPEYaeTCs B MPUPOJIE, € OHU IPUMEHSIOTC?\40.\

o M w DN

V xakoro u3 IICJIOYHBIX METAJIJIOB, JIMTHUA UJIW HATPHS, APUYC BBIPAKCHBI MCTATIIIMYCCKUC

cBotictBa? OO0bsicHUTE Mouemy. \4 0.\

Bapuant Ne2
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YACTb C.

1. HamumuTe ypaBHEHUs peakluii, XapaKTEPU3yIONIMX XUMUYECKUE CBOWCTBA MarHus.\40.\

2. Ha crambpHO# KpBIIIKE MOCTABIICHA MeIHAst 3aKIIENKa. UTO paHbIIe pa3pynIuTcs —
Kpbiiika win 3akiénka? [Touemy? \3 6.\

3. Harmmmmre YpaBHCHUA peaKHHﬁ, C IIOMOIIBIO KOTOPBIX MOKHO OCYIICCTBUTH

cleyoue

npespamienus: Li—Li 20—LiIOH—Li 2S04. \5 6.\

I
LiOH

4.  Tlpu B3aumojelictBuu 23 T HATpHSI ¢ BOJOK OBUTO MOTy4deHo 8,96 1 Bogopoaa (H.y.)

Haitnure 00bEMHYIO 10110 BBIXO/1a TIPOAyKTa peakiuu (B %). \6 0.\

YACTD A. TecroBble 3a1aHus ¢ BHIOOPOM OTBETA.
1. (2 6amra). DnexTpoHHas GopMysia aToMa aTFOMUHUS:

A.
1S2 252 2p6 3S2 3pl. B. 152 252 2p6 3S2 3p2.

b. 1S2 2S2 2p6 3S1. I'. 1S2 252 2p6.

2. (2 6anna). DnektpoHHas (HOpMyIia BHEITHETO SHEPTETUYECKOTO YPOBHS aTOMOB ILEIOYHO-
3€MEJIbHBIX METAJIOB:
A. nsl. b. ns2. B. ns2 npl. I'. ns2 np2.

3. (2 6anna). Bug xuMu4ecKko CBS3M B MPOCTOM BEIIECTBE MATHUHU:

A. HoHHas. b. KoBaneHnTHas nosspHasi.
B. KoBaneHnrtHas HenossipHas . I'. Merannnyeckas.

4. (2 6anna). IIpocroe BeriecTBO ¢ HanboJee IPKO BHIPAXKEHHBIMU METANTHYECKUMU

cpoiictBamu: A. Kanuit. b. Jlutuit. B. Harpuii. I'. PyGunuii.
5. (2 Gamna). Panuyc aTOMOB 371€MEHTOB TJIaBHOM MOATPYIIILI ¢ YBETUUEHUEM 3apsijia siapa:

A. 3meHsieTcs nepuoandecK. b. He n3mensercs.
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B. YBenuuusaercs. I'. YMeHnbiiaercs.
6. (2 6amma). ATOM ¥ MOH HATPHUsl OTIUYAIOTCS:
A. 3apsaoM sapa. b. Paguycom uactun.
B. YucioM npoToHOB. I'. YnciioM HEUTPOHOB.
7. (2 6amna). Hanbosee a3HEPTHYHO pearupyer ¢ BOJIOM:
A. Al b. K. B. Ca. I'. Mg.
8. (2 6amna). C consiHOM KUCIIOTON HE B3aUMOJICHCTBYET:
A. XKeneso. b. Kanbmuii. B. Menpb. I'. Lunk.
9. (2 6amna). 'mapokcu aIFOMUHHMS HE B3aUMOJCHCTBYET C BEIIECTBOM, (popMysia KOTOPOTo:
A. HCI (p-p). b. KOH.  B.KNO3 (p-p). [I.Cu(OH)2.
10. (2 6amna). Psizi, B KOTOpOM BCe BELIECTBA pEarupyroT ¢ MarHUEM:
A. S, H20, NaOH. B. Li, H2SO4, CO2.
b. Cl2, 02, HCI. I'. CuO, Cu(OH)2, H3POA4.
11. (2 6amna). Dnementom D B cxeme npeBpaniennii 9—30—3(OH)2 sBusercs:

A. Amomunuit.  b. bapuii. B. XKenezo. I'. Mens.

YACTD B.

1. Yem oOycnosieHa xx€cTkocTh BojbI? [louemy KECTKYIO BOAY HENb3s YIIOTPEOIIATh B
napoBbix Koriax? \4 0.\

2. Yro Takoe kopposust metayuioB? Kakue BupI KOppo3uu BaM u3BecTHBI? Kakue Gpakrops
CIOCOOCTBYIOT 3aME/IICHHUIO, a KaKHE — YCHJICHHIO KOPpo3uu MeTayutoB? \4 0.\

3. IlpuBeaurte mpuMephl METAIIOB: a) TYTOINIABKUX U JIETKOTUIABKHX;

0) cepeOpHCTO-CephIX U MMEIOIUX IBET. \4 6.\
4. B kakoM Buje BCTpevaroTcsi MeTasuisl B ipupose? [Touemy? \4 6.\
5. Tloyemy sierkuii ¥ MPOYHBIN METAUT KaJIbLIUK HE MPUMEHSETCS B ABUAIIMOHHOM TPOMBIIII-
JICHOCTH U IPYTuX o0sacTsax MamuHocTpoeHus? \4 6.\

Tema 3. HemeraJibl.
TectoBas pabota Nel
TecroBas pabota Ne2
TecroBast padota Ne3
TecroBas padoTa Ned
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TecroBas pabora Ne5
TectoBas pabota Ne6
TecroBas pabora Ne7
TectoBas pabota Ne§
KonrponsHas pabora Ne3

1 BapuanT
HNHCcTpYKIMS A VIAIMXCS
TecT cocTOMT M3 4vyacTeh A, B n C. Ha ero BbinonN
pekKkoMeHayeTCd BbNOOMHATbL NO NOpPA[KY. Ecnun 3apa
nepengurte K chnepgytwwemy. Ecnnm ocTaHeTcCcAa BpewmMa,
Yacts A

K kKkaxapomMy 3apgaHWW YyacTu A pfgaHb HEeCKO/NbKO OTBE
npaBuNbHbBWA. BbbepuTe BepHbBW, NO Bawemy MHEeHMUIWO
Al. B xakom psiy mpencTaBieHbl IPOCThIE BEIIeCTBa-HEMETAIIIbI:

1) xmmop, HUKENb, cepedpo 3) xkene3o0, pocdop, pTyTh

2) anmMas, cepa, KaJablui 4) KucIopo, 030H, a30T

A2. XuMHuueckomy aJIeMeHTy 3-To nepuoja V rpymnsl nepuoanyeckoit cucremsl .M. Menzaeneesa
COOTBETCTBYET CXEMa pacIpeleIeHUs JEKTPOHOB 110 CIIOSIM:
1)285 2)23 3)2,8,3 4) 2,5
A3. VY 31eMeHTOB NOATPYIIBI YIIIEPOAa C YBEIMUCHUEM aTOMHOI'O HOMEpPA YMEHbIACTCS:
1) aToMHbIi1 paauyc 3) 4KCII0 BaJEHTHBIX 3JIEKTPOHOB B aTOMax
2) 3apsin siApa aToMa 4) 31eKTPOOTPHULIATEIILHOCTD
A4. Haunbornee npoyHast XUMHYECKast CBSA3b B MOJICKYJIE
1)F, 2)Cly 3) O, 4) Ny
AS. B3aumoneiicTBue aMMuaKa ¢ XJ0pOBOAOPOIOM OTHOCUTCS K PEaKIUsIM:
1) paznoxxeHust 2) coeqMHEHUS 3) 3amernieHus 4) oOmeHa
A6. CoxpamienHoe noHHOE ypaBHeHnue peakumn Ag™ + CI° A AgCl
COOTBETCTBYET B3aUMOACHCTBUIO MEKAY PACTBOPAMHU:
1) kapOoHaTa cepeOpa U COISTHON KUCTOTHI
2) Hutparta cepedpa U CepHOM KUCIOTHI
3) Hutpata cepedpa 1 COITHON KUCTOTHI
4) cynbara cepedpa 1 a30THOM KHCTIOTHI
A7. l'opsimias cBeuya racHeT B 3aKpbITOM MPoOKO# OaHKe, TOTOMY YTO:
1) He XxBaTaeT KUCIopoaa 3) noBeIIIaeTCs COAEpKAHNE a30Ta
2) noBsbILIaeTCsA TEMIIEpaTypa 4) obpazyeTcst BOJSHOM map, racsuii niams
A8. C noMo1IpI0 pacTBOpa CEPHOM KMCIOTHI MOKHO OCYILIECTBUTD ITPEBPAILCHUS:
1) menp A cynbsdar meau (1) 3) kapOonat Hatpus A okcun yriepona (V)
2) yrnepon A oxcun yraepoaa (IV)  4) xmopun cepebpa A XJI0poBOAOPOL
Yacrs B.
B1. Hemeramnuueckue cBoiictBa B psiay aiementoB Si A P A S A Cl criesa Hampago:
1) He u3MeHst0TCS 3) ocnabeBaroT
2) yCUITUBAIOTCS 4) U3MEHSAIOTCS IEPUOIUYECKH

OrBeTOM K 3ajgaHunNni B 2 AB/N1AeTCHA nocnegosBawsveNnbHDO
B annpaBuUuTHOM nopsagke.
B2. Cmemenue paBHoBecus cucteMbl Nz + 3Hy; <=>2 NH3+ Q B cTOpOHY IpoyKTa peakiuu
MIPOU30MET B cllydae:

A) yBenu4eHus: KOHLEHTPAI[MM aMMHaKa

b) ucnonp3zoBanus katanuzaropa

B) ymenbIieHus 1aBieHus

I') yMeHbIIIEHUS] KOHIIEHTPAIIMA aMMHaKa
B3. Kakoit 00beM (H.y.) XJIOPOBOJOPO/Ia MOKHO MOJYYUTh U3 2 MOJIb Xjaopa?
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Yacts C.
C1. Haiitu maccy cepHOi KHCIIOTBI, HeoOXxoaumoit nis Herpanuzanuu 200 r 20%-Horo pacTBopa
THAPOKCHU A HATPUA.

KOHTpOJ’ILHaﬂ pa60Ta mno Heopra}mqecm)ﬁ XHUMHUH, TEMA «HeMeTaJ'IJ'Ibl», 9 kjaacc

2 BapHMaHT
I/IHCTDVKIII/IH JJIS VIAIIUXCH

TecT cocTOMWT M3 YyacTen A, B n C. Ha er o BbinON
PekKOoOMEeH/ONIeoT/ICHAA TBb N O nNopsaagkKky. Ecnu 3apaHune He Yy
nepenagunte K cnepaywwemy. Ecnm ocTaHeTCcs Bpewmsa,

Yacts A.
K kaxgomMy 3apgaHuWil YyacTunu A pgaHb HeCcKIMMbKO OTBE
npaBuNbHbBWA. BbbepuTe BepHbBW, NO Bawemy MHEeHMUIWO

Al. O kucnopojie Kak 0 IPOCTOM BelIeCTBE TOBOPUTCS B MPEAJIOKEHUU:
1) pacTenusi, >)KUBOTHBIE 1 YEJIOBEK JIBIIIAT KUCIOPOJAOM
2) KHCTIOPO/1 BXOJIUT B COCTaB BOJIbI
3) OKCHIbI COCTOAT U3 JBYX AJIEMEHTOB, OAMH U3 KOTOPBIX - KUCIOPOJ]
4) KHCIIOPOJ BXOJUT B COCTAB XMMHUECKUX COSAMHEHMI, U3 KOTOPBIX MOCTPOCHA JKUBAs
KJIETKa
A2. B atome docdopa obiiee 4ncio 3IeKTPOHOB U YHCIIO AIEKTPOHHBIX CIIOEB COOTBETCTBEHHO
paBuel: 1)31u4 2) 15 us 3)15u3  4)31us
A3. CyMMa IpOTOHOB U HEUTPOHOB B aTOME yIJIepO/ia PABHBbI:

1)14 2) 12 3) 15 4) 13
A4. KoBanentHasa IoJsipHad XUMHUYCCKaAsA CBA3b XapaKTCpHaA JJIA:
1) KCl 2)HBr  3)P, 4) CaCl,

AS. Peaknus, ypaBuenue kotopoit 3N, + Hy <=>2NH3 + Q , oTHOCAT K peakiusim:
1) oOpaTUMBIM, SK30TEpMUYECKUM  3) OOpaTUMBIM, SHAOTEPMHUUECKUM
2) HeOOpaTUMBbIM, FK30TEpMUUECKUM  4) HEOOPATUMBIM, SHIOTEPMUYECKUM
A6. 5151 TOTO, YTOOBI T0KA3aTh, YTO B MPOOHPKE HAXOIUTCS PACTBOP YTOIBHOM KHCIIOTHI,

HE00XO0/IMMO UCHOJIb30BaTh: 1) COJIIHYIO KMCIIOTY 3) THeIoILYIO IyYUHKY
2) pacTBOp aMMHaKa 4) pacTBOp rUAPOKCUIA HATPUS
A7. IIpu3HaKkoM peakiy MeX1y COJISTHOW KMCIOTON U LIMHKOM SIBIISIETCSL:
1) nosiBneHue 3anaxa 3) BbIIEIEHME Ta3a

2) obpazoBaHue ocagka  4) U3MEHEHHUE IBeTa pacTBOpa
A8. CokpaleHHOMy HOHHOMY ypaBHernioo Ba’’ + SO,% A BaSO, cooTBeTCTBYET
B3aumoneiicteue mexay: 1) dochaTom 6apust 1 pacTBOPOM CEpHON KUCIOTHI
2) pacTBOpamH cynbdara HaTpUs U HUTpaTa Oapus
3) pacTBOpaMu THIPOKCHIA OapHst U CEpHON KUCIIOTHI
4) kapboHaTOM Oapusi U paCTBOPOM CEPHOM KUCIOTHI
Yacrs B.
B1. C ymeHblIeHHEM NOPSIIKOBOTO HOMEpa B A(IJIaBHBIX )TOATPYIIaX NEPUOINUECKON CUCTEMBbI
JI.M1.MenpeneeBa HEMETAIIIMYECKUE CBOMCTBA XUMUYECKUX YJIEMEHTOB :
1) He u3MeHsoTCS 3) U3MEHAIOTCS IEPUOUUECKU
2) yCUIIMBAIOTCS 4) ocnaGeBaioT
OrBeTOM K 3ajgjaHuniw B2 aBndertTca nocneposBaTeNnNnbHO
B andaBlompH@m en
B2. Kakne n3 nepeyncieHHbIX yCIOBUN He MOBIIHSAIOT HA CMEIICHUE PABHOBECHS B CUCTEME
H, + Cl, <=>2HCI-Q : A) noHmkeHHEe TeMIIepPaTyphl
b) noBslienre reMneparypbl
B) BBeenue karanuszaropa
I') nonmxkenue kounenrpamnuu HCI
J1) OHM>KEHNE NaBIECHUS
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B3. Kakoii 06beM raza ( H.y.) BBLATUTCS IpU TMOJIHOM cropanuu 600 T yris?

Yacts C.
C1. IIpu o6padotke 300 r gpeBeCcHOI 307161 H3OBITKOM COISIHOM KHCIOTHI, HOXy4nin 44,87(H.y.)
yriaekucioro rasa. Kakosa maccoas nonst (%) kapOoHarta Kajus B MICXOJHOM 00pasLie 3071617

Tema NeS. O0001eHHe 3HAHMH 110 XUMMHU 32 KYPC OCHOBHO# IIKOJIbI.
TecroBast pabora Nel
TectoBas pabora Ne2
TecroBas pabora Ne3
Kontposnbnas padora No4
Bapmuanr- 1

1. Bpsaay: Na— Mg — Al -Si, 4T0 MporCXOAUT ¢ METAIUIMYECKUMH  CBOMCTBaMU?:
2. OnpenenuTh THI CBSA3H U CTETICHb OKUCIICHHs aTOMOB B coerHeHusx Ny , H 2SOs,

Na,SOs, NaNOsz, N,O, NHs;, K3PO, Al.
3.0cy1iecTBUTH EMOYKY PEBPALICHUI.

Peakius Nel — okucnuTenbHO - BOCCTaHOBUTENbHAsI, No2 — peakiiusi HOHHOTO OOMeHa
peakmmro Al — Al (SO4); —> BaSO,
4. Cnunu nBa pactBopa cepHoit kucnoTsl: 250r 20%-ro u 160r 3%-ro. Kakoii crana maccoBast 40Js
KHUCJIOTHI B TIOJTy4EHHOM pacTBope?
5.0npenenute maccy CoOJIM, KOTOPYIO MOJIYYWIH MpU B3auMozeiicTBuu 20r jxene3a ¢ COISTHOU
KUCJIOTON? Ecnu mpakTUyecKuii BBIXO COJIM cocTaBisieT 95%

Bapuant-2

1. B psany xumunueckux snemeHToB Na— K — Ca —M(Q, uTO NpoHcXOaUT ¢ METANTNYECKUMHU
cBoicTBaMu?:
2. OnpeAenuTh TUM CBA3U U CTENIEHb OKUCIIEHUS ATOMOB B JJAaHHBIX COEMHEHUSX:

KCI , Ho, H 2803 , S 03 , Naz PO4 , HNOz, N 02 . Fe
3.0cymiecTBUTh LIETIOYKY MTPEBpAILEHHI.

Peakuust Nel — okucnurensHo - BoccTaHoBUTeNbHAsA, No2 — peakiius HOHHOro oOMeHa
PeaKImIo

Fe —>Fe; (SO4)3 — BaSO,

4.Cnunu niBa pactBopa cepHoit kucioTsl: 200r 20%-ro u 150r 3%-ro. Kakoii crana maccoBas 10Jis
KHUCJIOTHI B TOJIyYEHHOM pacTBope?
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Kpurepun u HOpMBI OLIEHKH 3HAHUH 00y4AIOIIUXCS
1. Ouenka ycTHOIO 0TBeTa

OtrmeTka «5»:
- OTBET IOJIHBIA U TPAaBUJIbHBIN HA OCHOBAHUU U3YUYEHHBIX TEOPHIL;
- MaTepuraj U3JI0)KEH B ONPEACIICHHON JJOTHYECKOM NTOCIIE0BATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITEIIbHBIMN.

OTBeT «4»,
- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA CHOBAHUM MU3YYECHHBIX TEOPHH;

- Marcpuall U3JIOKCH B OHp@[[GJIGHHOfI JIOTHYCCKOMU mocCICa0BAaTCIIbHOCTHU, IIPHU 3TOM OONYIICHBI
ABC-TPU HECYIICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHLIC 110 Tpe6OBaHI/IIO YUUTCIIA.

OrMmeTka 3»:

- OTBET IMOJHBIA, HO TPHU OSTOM JIOMYyIIEHA CYIIECTBEHHAs OIIMOKAa WJIM OTBET HEMOJIHBIH,
HECBS3HBIN.

OTMeTKa «2»:
- TpU OTBETE OOHAPYKEHO HEMOHMMAaHUE YJalUMCs OCHOBHOTO COACpKaHUs y4eOHOro MaTepuasa
WIN JOMYIICHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIC YyYaIUHCSd HE MOXKET HCIPaBUTh MIpU
HaABOMSIIHUX BOIIPOCAX YUYUTEINsI, OTCYTCTBUE OTBETA.

2. OneHkKa IKCrnepuMeHTAIbHbIX YMEHU

OIICHKa CTaBUTCA Ha OCHOBaHUU Ha6J'IIOI[eHI/I$[ 3a ydJallluMHuCA W NMHUCBbMCHHOI'O OTYCTa 3a
pabory.

OTMeTKa «5»:
- paboTa BBIMIOTHEHA TOIHOCTHIO U MTPABUIILHO, ClIEIaHbl MPABUIIbHBIE HAOIIOICHHS Y BBIBOIBI;

- DKCHEPHUMEHT OCYLIECTBJIEH MO IJIaHy C yYETOM TEXHUKU O€30MacHOCTH W IMpaBuil paboOThI C
BelIeCTBaMH U 000PY0BAHUEM;

- MPOSIBJIEHBI OPTaHU3AIMOHHO - TPYAOBbIE YMEHUS, MOAEP)KUBAIOTCS YUCTOTA paboyero Mecra u
MOPSA0K (Ha CTOJIE, 9KOHOMHO HUCIIONIB3YIOTCS PEaKTUBBI).

OTMmeTKa «4»:
- paboTa BBHITIOJHEHA MPABWJIBHO, CIENaHbI MPABUWIbHBIE HAOMIOACHUS U BBIBOJBI, HO TMPU ITOM

OKCIIEPUMEHT TPOBEJCH HE IMOJHOCTHIO WIIM JIOMYIICHBI HECYIIECTBEHHBIE OLIMOKU B paboTe C
BEIIIECTBAMH B 00OPY/TOBAHUEM.
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O1MmeTKka «3»:
- paboTa BBINTOJIHEHA IPABIIILHO HE MEHEE YeM HAIOJIOBUHY WIIH JIOMYIIEHA CYIIIECTBEHHAs OINOKa
B X0/ dKCIEPUMEHTa B OOBSICHCHUH, B OGOPMIICHUH PabOTHI, B COOJIFOJICHUH MPABWI TEXHUKH
0e3o0macHOCTH Ha paboTe ¢ BEIIECTBAMH M 00OPYJOBAaHHEM, KOTOPAsi UCIIPABIISETCS IO TPEOOBAHHIO
YUHUTEII.

O1MeTKa «2»:
- JomylieHbl 1Be (M 0oJiee) CYIIECTBEHHBIC OMIMOKH B XOJ€: DKCIEPUMEHTa, B OOBSICHCHHH, B
odopMIieHUH pabOTHI, B COOJIIOICHUN MPABHJI TEXHUKH O€30MIaCHOCTH MPH paboTe ¢ BEIIeCTBAMU U
000pyIOBaHUEM, KOTOPHIE YUIAIIUHACSA HE MOXKET UCIIPABUTH JIaXe 10 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBITIOJHEHA, Y YYaIIerocs OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMCHUS.

3. Ouenka yMeHHii pemiaTh pacueTHbIe 321241

OTMeTKa «5»:

- B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OLIMOO0K, 3a/a4a pelieHa palioOHaIbHBIM CIIOCOO0M;

OTMeTKa «4»:

- B JIOTUYCCKOM DpPACCYXJICHHU U PCHICHUA HET CYHICCTBCHHBIX OI_HI/I6OK, HO 3aJlada pPCUICHa
HCpaunOHaJIbHBIM CHOCO6OM, HJIN JOIMYIICHO HE Ooiee ABYX HECYHICCTBCHHBIX OIIIHOOK.

OTMeTKa «3»:

- B JIOTHYCCKOM PACCYKACHUH HET CYIICCTBCHHBIX OI_I_II/I6OK, HO JOITyHICHa CyHIECTBCHHAA omnOKa
B MAaTCMAaTHYCCKUX pacycTax.

OrmeTka «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTMYECKOM PACCYKICHHUH U B PEIICHUY;
- OTCYTCTBHUE OTBETA Ha 3aJaHUE.
4. OneHKa NMCbMEHHBIX KOHTPOJIBHBIX PadoT
O1MmeTKa «5»:
- OTBET MOJIHBINA U IPaBUJIBHBIN, BO3MOXKHA HECYIIECTBEHHAs OIIMOKA.
O1MmeTka «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIECTBEHHBIX OITHOOK.
Ormerka «3»:

- pa60Ta BBITIOJIHCHA HC MCHEC YCM HAIIOJIOBUHY, JOMYIICHA OJHA CYHICCTBCHHAsA omunoKa u npu
9TOM IABC-TPU HECYIICCTBCHHBIC.
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OTmeTka «2»:
- pa60Ta BBIITIOJIHCHA MCHLIIC YCM HAITOJIOBUHY WJIM COACPIKUT HECCKOJIBKO CYIICCTBCHHBIX OH_II/I60K;
- paboTa HE BBITIOJTHEHA.

[Tpu o11eHKE BBIMOJIHEHUS MUCEMEHHON KOHTPOJIBHOM paboThl HEOOXOJMMO YUUTHIBATH TPEOOBAHUS
ennHoro opgorpaduyeckoro pexuma.

5. OneHka TecTOBBIX padoT
TecTpl, cocTosiie W3 MATH BOMPOCOB MOXHO HCIIOJIB30BaTh IOCIE U3YYEHUS KaXIO0Tro

Marepuana (ypoka). Tect u3 10-15 BonpocoB UCTIONIB3yeTCs ISl TIEPUOJUIECKOTO KOHTPOJs. Tect
u3 20-30 BonpocoB HEOOXOIMMO HCIIOJIB30BATh IS UTOTOBOTO KOHTPOJIS.
[Ipu olieHMBaHWU UCIIONB3YETCS CIIEAYIOLIAs IIKaja;
JUIS TeCTa U3 MATH BOIIPOCOB
* HET OIIUOOK — OIIEHKA «5»;
* 0/IHA OIIHUOKA — OIIEHKA «4»;
* IBE OIINOKHN — OLIEHKA «3%;
* TPU OLIMOKH — OIIEHKA «2».
st recta u3 30 BOIpOCOB:
* 25-30 nmpaBUIIBLHBIX OTBETOB — OILICHKA «5»;
* 19-24 npaBUIbHBIX OTBETOB — OLIEHKA «4»;
* 13-18 npaBUIbHBIX OTBETOB — OLIEHKA «3»;
* MeHblIE 12 nMpaBUIbHBIX OTBETOB — OLIEHKA 2.

6. Onenka pedepara.
Pedepar onennBaercs no ciaeayomuM KpUTEPUSIM:

* cobmoieHne TpeboBaHUi K ero 0OpMIICHHIO;

* HEOOXOJMMOCTh W JIOCTATOYHOCTH JJISi PAcKpbITUS TEMbl NPUBEICHHOM B TekcTe pedepara
nH(popMaLnu;

* yMeHHe 00yJaromierocst CBOOOJHO H3JlaraTb OCHOBHBIE MJIEU, OTPasKEHHBIE B pedepare;

* CIIOCOOHOCTH OOYYAIOIIErocsl MOHSATh CYTh 3aJaBaeéMbIX UYJICHAMH aTTECTAllMOHHOW KOMHCCHH
BOIIPOCOB U c(hOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.
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PecypcHoe o0ecnieueHue

YyedOHo-MeToau4ecKoe odecrneyeHme.

1.IleyaTHble MocOOHS

1.1. Cepust cipaBOYHBIX TaOJIUIL 11O OOIIEH, HEOPTaHUYECKON U OPraHUYEeCKON XUMHUU.

1.2. PykoBojaCTBa /I Ta0OPATOPHBIX OIBITOB M MPAKTHYECKUX 3aHATHN 10 XuMuH (8-11 Kir)

1.3. KoMmiekT nopTpeToB Y4eHbIX-XUMUKOB.

1.4. Cepus crpaBounbix Tabmun no xumun («llepuonnyeckas cucreMa XMMHUYECKHX SJIEMEHTOB
J .. MenneneeBay, «PacTBOpUMOCTb COJIEH, KHUCIOT U OCHOBAHUU B BOJIEY, «DJIEKTPOXUMUYECKUMA
P HAMIPSKEHU METaJIIOBY,

1.3. COOpHHMKH TECTOBBIX 33/1aHUH JUISI TEMATUYECKOTO M UTOTOBOTO KOHTPOJIS.

2. Y4eOHo-1200paTOpHOE 000pYy/10BaHUE.

2.1. Habop a1 MoieIMpOBaHUS OPIraHUYECKUX BEILLIECTB.

2.3. Komnekuuu: «MeTamisl U ciuiaBbl», «MuHepalibl U TOpPHBbIE HOPOIbI», «UyryH M cTajby,
«[1Ikana TBEpAOCTI .

3. YdyeOHO-mpaKkTHYeCKOe M Y4yeOHO-Ja0opaTopHOe 000pyAOBaHUE /IS XHMHYECKOI0
JKCIIEPUMEHTA.

3.1. HaGop nocynbl ¥ IpUHAANIEKHOCTEHN 17151 IEMOHCTPAIMOHHBIX OMBITOB 110 XUMHUHU.

3.2. CTONMK TIOIHEMHBIH.

3.3. lltaTuB 1151 AEMOHCTPAIMOHHBIX TTpooupok I1X-21.

3.5. HabGop mocyabl M NpPUHAUIEKHOCTEH JUIsl YYEHHYECKOI'O 3KCIEPUMEHTAa, HarpeBaTebHbIC
PUOOPHI.

3.6. Cnenmanu3upoBaHHBIC TPUOOPHI U armapaThl.

3.7. KoMIUIeKThl peakTHUBOB IS TAOOPATOPHBIX OMBITOB M MPAKTUYECKUX 3aHITHIA MO XUMUH.

4. UuopManmOHHO-KOMMYHUKATHBHbIE CPEACTBA.

4.1. MynbTuMenuifHble TPOrpamMMBl 110 BCEM pazzienaM Kypca xumuu 8-10 kiacc.

4.2. KomnbroTep U MyJIbTUMEIUNUHBIA IPOEKTOP

5. Cnennajau3upoBaHHasi Me0eJIb.

5.1. locka ayauTopckasi ¢ MarHUTHOM TMOBEPXHOCTBIO M C MPUCIIOCOOJIECHUSAMH ISl KpETICHUs
TaOuII.

5.2. Cton 1eMOHCTPAIMOHHBIA XUMUYECKUM.

5.3. Cton NnUCbMEHHBIN IS yUUTENS.

5.4. Ctonbl AByXMECTHBIE Ta0OPaTOPHBIE YUEHUYECKUE B KOMIUIEKTE CO CTYJIbSIMHU.

5.5. lloncraBka ajis Texuudeckux cpencts ooyuenus (TCO).

5.6. llIxkadbl ceKIMOHHBIE I XpaHEHUs 000pyI0BaHUsI.

5.7. JTocka Ju1sl CYIIKU TOCY/IBI.

5.8. PakoBuHa-Moiika.

5.9. lIka¢ BBITSHKHOM.

Cnucok qureparypbl

Y4eOHO-MeTOAUYECKUI KOMILIEKT.
1. I'a6puensu O.C. Xumus. 9 xnacc: yue0. ams odmeodpazoBat. Yupexaennii — M.: Jlpoda, 2013.

—319c.
2. I'abpuensa O.C. u 1p. XuMus. 9 KI1.: KOHTPOJIbHBIC U TPOBepoUYHbIe pPaboThl. — M.: JIpoda, 2008.

MeTtoauyeckasi JInTepaTypa v 3J1eKTPOHHbIE HCTOYHUKH [JIS1 YUUTEJIS.
1. Tabpuensu O.C. Ilporpamma kypca xumum s 8-11 kiaccoB o001meodpa3oBaTebHBIX
yupexnaenuit.— M.: JIpoda, 2010.
2. O.C. T'abpuemnsn, U.I'. OctpoymoB. HacronpHas kuura yunrens. Xumus. 9 kiace.- M.: [Ipoda,
2008. —400 ¢
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3. http://www.edu.ru - LleHTpanbHbIli 00pa30BaTENbHBIA MOPTAN, COACPKUT HOPMATHBHBIC
JTOKYMEHThl MHUHHUCTEpCTBA, CTaHIApPTHI, MHOOPMAIMIO O TPOBEICHUE OSKCIIEPUMEHTa, CepBep
MHGOPMALIMOHHON MOAIEep KKK EQMHOTO rocyiapcTBEHHOTO IK3aMEHa.

4. http://www.fipi.ru - nopran uHGOPMAIMOHHOW MOJAEPKKH E€IMHOTO TOCYAapCTBEHHOTO
IK3aMEHa.
5. http://www.chemnet.ru - 3JIEKTPOHHAS oubnmoTeka 1o XMMHH.

23



24



KanengapHo-reMaTuyeckoe IiiaHMpoOBaHMe MO XUMMH 9 Kiaace
Ha 2016 — 2017 y4eOHbIH rox

Jara
IIpakTHueckue IInanupyemsbie 3aganusa
Ne P Dopmbl Py Oo6opynoBanue | MpoBeAeHUs
Tema ypoka Tun ypoka JabopaTopHbie pe3yJbTaThbl IS
n/n KOHTPOJISA Harasspnocrthb
padoTsI o0yueHust yYaluuxcs mwian | GaKT
| yveTBepTH
1. | IToBTOpeHHE OCHOBHBIX KomOunnpoBaHHbI#I Texymmit VYCHHK /1/3HATD §1 luen
BOIIPOCOB Kypca 8 YpOK ®poHTanpHas
KJIacca ¥ BBeJIeHHe B Oecena TaKHC TIOHATHS Kak:

Kypc 9 kiaacca.
XapakTepucTuka
XUMHYECKOT0 DJIEMEHTa Ha
OCHOBaHUU €r0
nonoxxeHus B [1C

AN .Menneneena.

XUMHUYECKUM DJIEMEHT,

aToM, MOJIeKyJIa,
OTHOCHTEJILHEIC
aTOMHas U

MOJIEKYJISIpHAsE MaCChl
YYeHUK J/yMEeTh

- XapaKTepu30BaTh
XUMHUYECKUM DIIEMEHT
(ot Bomopona 1o
KaJIbIIUs) HA OCHOBE UX
MOJIOKEHUS B
[Tepuonnueckoit
cucreme /1. W.

Menneneesa 1 0Co




OCHHOCTEH CTPOCHUSI UX

aTOMOB

I'eneTnyeckue psaasl Ypok Texymmun 3HATE: XUMIYECKHE §1 1

MeTalllla 1 HeMeTallia. KOMIIICKCHOT'O OpoHTaNIbHASA . HEJ
CBOMCTBA OCHOBHBIX

PUMEHEHHS Oecena
o KJIaCCOB
3HAHUHN

HeOpFaHI/I‘IeCKI/IX
BCIIIECTB;
- YMeTL COCTAaBJIATH
ypaBHeHus1t OBP
METOAOM 3J'I€KTpOHHOF0
OajlaHca, HOHHOI'O
obmena
( MonexynspHas u
noHHas Gopma)

AMbOTEpHOCTS. VYpoxk Texymnii 3HATH: MOTOKEHME §2 JL.o. Nel. 2

['enernueckuii psan KOMIIIEKCHOT'O NunuBuyanbHbIN [Tonyuenue Heq
METAJIJIOB U

MEPEXOHOTO IIEMEHTA MIPUMEHEHUS [IpoBepounas TUAPOKCHIA

. Hemerauio B [ICXD;
[IMHKA U UCCIEI0BaHNE 3HAHUHI pabora

€r0 CBOIICTB.

- oTIMume (PU3NIECKUX

cBoiicTtB Me u Hemer.;

VYMeTh: cocTaBIIATh
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TCHETUYCCKUC PAOBI

METalljia 1 HEMETaJlia

[lepronnueckuii 3aKOH U
MepuoanuYecKas cucrema
Jd.N.MenneneeBa B CBETE
YYEHHS O CTPOCHHUH aTOMa

Ypok
KOMILICKCHOTO
MpUMEHEHUS
3HAHUMN

Texymmun
@poHTanpHas
Oecena

3Hath 3HaucHue [13 B
CBETE YUYCHUS O
CTPOCHHH aTOMA; YMETh
3aK0 HOMEPHOCTH

HU3MCHCHUA

CBOMCTB DJIEMEHTOB B

npenenax

MaJIbIX IEPUOAOB U

MaJibIX IOArPYIII

§3

HUKT

HEO

XuMHU4ecKasi Opranuzanus
MPUPOBI

KomOuHMpoBaHHBIN
YPOK

Texymmin
@®poHTanpHas
Oecena

3Hath 0 popmax
CYIIECTBOBAHHUSA X.
3JIEMEHTA, POCTHIX U
CJIO’KHBIX BEIL[ECTBAX,
00 arperaTHOM
COCTOSIHUH, YMETh
pa3nuyartb
¢uznueckue u
XUMHYECKHE
CBOMCTBA BEIECTB

§4

HUKT

HEJ

XUMHYECKUE PEAKIUU.
CKOpOCTh XMMUYECKOM
peakuuu. Katanus.

YPOK KOHTpOJIA

Texymun
NunuBuyansHbIA
IIpoBepounas

3HAaTh MOHITHS:
CKOPOCTb XUM.
peakuuu, GakTopHI,

§5.,6

UKT

HCI
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pabora

BIIHSIIOIME HA
CKOpOCTh peaKkiu,
KaTalu3arop; yMeTh
OTIpPENIeNIATh THII
XMMHYECKON peaKiuu

KonTpoabnas padora YPOK KOHTPOJIA Texymmit 3HaTh OCHOBHBIC 4
Nel. NunuBuyanbHbI | MOHATHUSA , BIIAJIETh HEN
KontponbHas BCEMH HaBBIKAMU 3a
pabota Nel Kypc 8 Kiacca

Tema 1. MeTajuibl. KomOnHupoBaHHBII Texymuit 3HaTh MOJIOXKCHHE §7,8 UKT 4
[TonoxxeHne MeTamios B YPOK @®poHTanpHas metaiios B [ICXD; Hex
T1C xumuueckux Oecena 0COOEHHOCTH
3JIEMEHTOB CTPOEHHS X aTOMOB,
JI.1.MeHneneena. THUIT
CremneHpb OKUCIICHUS. KPUCTAITNYECKON
Merannunueckas pELIETKY;
KpUCTAJIJIMYECKasl pelieTka YMeTb 0OBSICHATD
U MeTaJuIhyecKas CTpOEHHE
XUMUYECKasl CBS3b. METaJUIMYECKOU

KPUCTAJUIMYECKOU

PELIETKH U MEXaHU3M

o0Opa3oBaHUs

METaJUIMYECKOU CBSI3U
O6mue pusznueckue KomOuHMpoBaHHbBIN Texymunii 3HaTh MPUMEpPHI §9,10 Jl.o. Ne2. SHen
cBorcTBa. CruiaBsl, X YPOK ®poHTanpHas CILJIABOB U UX O3HakoMIIEHHE C
CBOMCTBA U 3HAYCHHE. Oecena MPUMEHEHHE, YMETh obpazmamu

JIaBaTh
XapaKTEPUCTHKY
MeTaJlIaM 10 UX
¢buznuecKkuM

METAJJIOB H
CIIJIaBOB.
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CBOUCTBaM

10. | XuMHueckue CBOMCTBA Ypok Texymuit 3HaTh OCHOBHBIC §11 5
METAJIJIOB KaK KOMILJIEKCHOTO WuauBuayalbHbI | XUMHUYECKUE HEJl
BOCCTaHOBUTEJEH [IPUMEHEHUS IIpoBepounas CBOMCTBA METAJJIOB;

3HaHUHI pabota YMETb OOBSACHATD UX
BOCCTAaHOBUTENBHYIO
CIOCOOHOCTH B CBA3H
CO CTPOEHUEM
aTOMOB, COCTaBJISTh
ypaBHeHus OBP ¢
METaJlIIaMU;

11. | Onexrpoxumuyeckuii pan | KomOuHMpoBaHHBIN Texkymunii 3HaTh 3HAYEHUE §11 . JL.o. Ne3. 6
HaIPSOKEHUN METAJUIOB U | YPOK NHauBuayaIbHBIA | DJIEKTPOXMUMHUYECKOTO B3anmopencrteue | Hen
€ro UCMOJIb30BaHuE s [TpoBepounas psaa HanpsKEHUH METAJIJIOB C
XapaKTepUCTUKU pabota METAJIIIOB; YMETb pacTBOpamu
XUMHYECKHUX CBOMCTB XapaKTepu30BaTh KHCJIOT U COJIEH.
KOHKPETHBIX METAJUIOB XUMHUYECKHE

CBOICTBAa METAJNIOB B
COOTBETCTBUH C UX
AKTUBHOCTBIO

12. | CriocoOs! moyueHust VYpok uzydeHus Texymmi 3HaTh OCHOBHbIE §12 6
METaJIJIOB: MUPO-, TUJPO- U | HOBOT'O MaTepuaa ®poHTanpHas CIOCOOBI TOTYyUYEHUS HEJl
IEKTPOMETAILITYPT U Oecena METAIIJIOB; YMETh

COCTaBIIAITh
ypaBHeHus OBP ¢
MeTaJlJIaMu
13. | Koppo3swust MmeTamios. Ypok u3ydueHus Texymmit 3HaTh NPUPOAY U §13 UKT 7
HOBOT'0 MaTepuasia ®poHTanpHas MIPUYKHBI KOPPO3UHU HeJ
Oecena METaJJIOB, CIIOCOOBI
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34U ThI MCTAJIJIOB OT
KOppO3HHU

14.

[IenounbIe METAILIEI.

OO61mas xapakTepuCTHKA.

KomOuHupoBaHHbI
YPOK

Texymmun
OpoHTaNbHAA
Oecena

3HATh ITOJ0KECHHE
menoynslx ME B
TIICXD, ux cBoicTBa
1 0COOEHHOCTH
CTPOEHHUS aTOMOB;
YMETh COCTaBIATH
ypaBHEHUS
XUMHYECKUX PEaAKIUU
C yyacTuem
IIEJIOYHEBIX METAJIOB

§14

HEJ

15.

CoenvHeHus NIEI0YHbIX
METAJIJIOB: OKCHUJBL,
TUAPOKCHUABI, COJIM UX
CBOMCTBA U IIPUMEHEHNE
METAJIJIOB.

Ypok
KOMILJIEKCHOT'O
MIPUMEHEHUS
3HAHUM

Texymmit
OpoHTAIBHAS
Oecena

3HaTh NpUMEPHI
OCHOBHBIX
COCTUHEHUN
IIEJIOYHBIX METAJIOB,
W3 3HAYCHHUE U
XHMUYECKHE
CBOMCTBA;

YMeTh COCTaBNIATH
ypaBHEHUS
XUMHUYECKUX PeaKni
C y4acTueM
COE€TUHEHUI
IIEJIOYHBIX METAJIJIOB

§14

Jl.o. Ned.,
O3HaKoOMJICHHE C
obpasmnamu
IPUPOJTHBIX
COCTUHEHUN
MIEITOYHBIX

HEJ

16.

[llenouno3zemMenbHBIS
Mertasuisl. O0mnas
XapaKTePUCTHKA.

VYpok
KOMIIJICKCHOT'O
MIPUMEHEHUS
3HAHUU

Texymmi
®poHTanpHas
Oecena

3HATH TOJO0KEHHUE
IIEI0YHO3EMEIIbHBIX
ME B IICXD, ux
CBOMCTBA U
0COOEHHOCTHU

§15

Hell
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CTPOEHUS ATOMOB;
YMETh COCTaBIATH
YpaBHEHUS
XUMHYECKUX PEaAKIUU
C y4acTUEM
IIEJIOYHO3EMEIBHEIX
METaJJIOB

17.

Coenunenus
LIEJI0YHO3EMEIIbHBIX
METaJUIOB: OKCHUJIBI,
TUAPOKCHUBI, COJIH UX
CBOMCTBA U IPUMEHEHHE

KomOuHupoBaHHbI
YPOK

Texymmun
@poHTanpHas
Oecena

3HaTh IPUMEPHI
OCHOBHBIX
COCIUHCHHI
IIEIIOYHO3EMEIbHEIX
METaJIJIOB, UX
3HaUCHHUE U
XHUMHYECKHE
CBOMCTBA;

VYMeTh COCTaBIATh
YpaBHEHUS
XAMHYECKUX PEAKIUN
C y4aCTHEM
COCTUHCHHI
IIEIOYHO3EMEIbHBIX
METAJLJIOB

§15

JL.o. Ned,
O3HaKOMIJICHHE C
obOpasamu
MIPUPOTHBIX
COCIMHEHUH
HIEJI0YHO-
3eMeNIbHBIX
MmerauioB. UKT

HEO

18.

AmomuHunii. Ctpoenue
aToma, (pu3nyecKue u
XUMUYECKHE CBOWCTBA
IIPOCTOTO BEIECTBA

KomOuaMpoBaHHBIN
YpOK

Texymui
NunuBuyanbHbIN
IIpoBepounas
pabora

3Hath nonoxenue Al
B IICXD,
0COOEHHOCTH
CTPOEHHS €ro aToma,
¢buznueckue u
XUMHYECKHE
CBOMCTBA IIPOCTOr0
BEIIECTBA;

§16

HCI
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YMETh COCTaBIATH
ypaBHEHUS
XUMHYECKUX PEaKIUN
¢ yuactuem Al

19. | Coenunenus amomunus - | KomOuHUpOBaHHBII Texymunii 3HaTh IPUMEPHI §16 JL.o. \e§ 10
OKCH/JI ¥ THIPOKCH]I, UX YPOK WHauBUyanbHbI | OCHOBHBIX [Tonyuenue HeJl
aM(OTEepHBIN XapakTep. TecroBast pabdora | coenunenuit Al , ux THJIPOKCUAA
Baxwueiimue conu 3Ha4YeHHUe U QIIOMUHUS U €r0
amomunus. [Ipumenenue XUMHUYECKHE B3aUMoJIeiicTBHE
AJTIOMUHUS U €TO CBOMCTBA; C pacTBOpaMH
COCIMHEHU I YMeTb COCTaBIATH KHUCIIOT U

YpaBHEHUS LIETOYEH.
XUMHYECKUX PEAKIUI KT

C y4acTHeM

COCTUHEHUN

Al

20. | XKenezo. Crpoenue aroma, | KomOuHUpOBaHHBII Texymnii 3Hath nonoxenue Fe | §17 UKT 10
¢buznueckue u YPOK @®poHTanpHas B [ICXD, Hex
XUMHYECKHE CBOMCTBA Oecena 0COOEHHOCTH

IMPOCTOro BEUICCTBA

CTPOEHHUS €ro aToma,
¢duznueckue u
XHUMUYCCKHE
CBOWCTBA IIPOCTOr0
BEIIECTBA;

YMeTh COCTaBIATh
ypaBHEHUS
XUMHYECKUX PEAKIUN
c yuactueM Fe
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21.

2+
Coennnenns xeie3a Fe
u Fe®' . Baxueiimue conu
)Kenesa

VYpok uzydeHus
HOBOI'0 MaTepuasia

Texymmit
@poHTanpHas
Oecena

3HaTh IPUMEPHI
OCHOBHEIX
COCIUHCHUI
xenezaFe?t u Fe¥ |
UX 3HAYECHHE U
XHUMUYECKHE
CBOMCTBA;

VYMeTh COCTaBIATh
ypaBHEHUS
XUMHYECKUX PEaAKIUi
C yyacTuem
COCIUHCHHI
xenezaFe? u Fe¥'.

§17

. JL.p. Ne6
KauectBennbie
peakuuu Ha

nounl Fe®" u
Fe¥*

11
HEJl

22.

O00011IeHNE IO TEME
«MeTtanie»

Ypok
KOMILJIEKCHOT'O
MIPUMEHEHUS
3HAHU

[IpenBaputenbHbIN
TeMaTUYECKUI

3HaTh CTPOEHUE
aTOMOB
METAJINIMYCCKUX

3JIEMEHTOB;

-pusnueckue u
XUMHUYECKHE

CBOMCTBA;

- IPUMEHEHUE
METaJIOB U UX

BAOKHEUIITNX
COCJIMHEHM;

YMETh COCTABIISTh
YpaBHEHUS

XAMHYECKUX PEaKIui
C YYaCTUEM METAILIIOB

§8-17

11
HEJ
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A UX COCTUHEHUN

23. | KonrpoabHas pa6ora Ypok KOHTpoOJIs Temarnueckuit 3HaTh CTPOEHUE U 12
Ne2, KoHntponbnas CBOMCTBA U3yYEHHBIX HEJ
pabora BEILIECTB;
YMeTb BBINOIHATh
KOHTPOJIbHbIE
3aJaHMs
24. | Tema 2. IlpakTukym Nel. | Ypoxk [IpakTrueckas 3nats [pasua Crp 125 [IpakTrnueckas 12
CaoiicTBa MeTALJIOB U KOMILJIEKCHOT'O pabora Nel TeXHUKH paborta Nel (i
HX COeIMHEeHUH. IPUMEHEHUS 6e301ACHOCTH MU
IIpakTHyeckas padora 3HAaHUU BBITIONHEHNA TaHHOMN
Nel. OcyuiecTBieHmne pPaGOTEI
HeNnoYKH XUMHYECKUX
. YMeTb 0CyIIEeCTBIATh
NpeBpalieHnii MeTaJJIOB
IPAKTHYECKYIO
paboTy 1o 1emnoyke
XUMHAYECKHX
IIPEBPAILCHUI
25. | IlpakTuyeckasi pagora VYpoxk IIpaktnueckas | Texymun 3nars [Tpasuia Crp 125 [IpakTnyeckas 13
Ne2. [Tonydyenue u KOMIIJIEKCHOTO pabota Ne2. ®poHTanpHas TeXHUKH pabota Ne2. HEel
CBOIICTBA COCIMHECHUH IIPUMEHEHUS Oecena 6e30MaCHOCTH MpH
MeTaJLJIOB. 3HaAHUHI

BBITIOJITHCHUH JTAaHHOMN
paboTsl

VMeTh BEHITOIHSATH
MPaKTUYECKUE
paboThI TIO
MOJTYYECHUIO
COCTUHEHUN
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METAJlJIOB B

71a00paTOPHBIX
YCIIOBUSAX
26. | IlpakTHyeckasi padora Ypox [Ipaktnueckas | Texkymuii 3nats [pasuia Crp 125 [IpakTnueckas 13
Ne3. Penienue KOMILUIEKCHOTO paborta Ne3. OpoHTaNbHAA TeXHUKH pabota Ne3. HET
JKCIIEPUMEHTAIIbHBIX MPUMEHEHUS Oecena 6e301ACHOCTH MU
3aJa4 Ha paclo3HaBaHUe 3HAaHUU BBITOHEHUA TaHHOM
KaTHOHOB U TIOJTy4YEHHUE PaBOTEI
BEIIIECTB.
YMers permarb
JKCIIEPUMEHTAIIbHBIE
3a/la4M Ha
pacrno3HaBaHHe
KAaTHOHOB H
MOJTyYCHHE BEIIECTB
27. | Tema 3. HemeTaJuibl. KomOuHupoBaHHBI#I Texymuit 3HaTh o6Imue §18 UKT 14
Hemerannsl. O6mas YPOK WuauBuayanbHbIN 33KOHOMEPHOCTH HEJl
XapaKTePUCTHKA TecroBas pabora CTPOGHIS ATOMOB
HEMETaJJIOB. HEeMETAIIIOR
VYMeThb naBaTh Ux
o01IyIo
XapaKTEPUCTHKY
28. | Kpucramimyeckoe KomOuHmpoBaHHbIiH Texymnii 3HaTh QU3NUECKUe §18 UKT 14
CTPOEHHE HEMETAJLIOB. YpOK ®poHTanpHas CBOICTBa HEJl
Annorponus. Pusnyeckue Oecena HEMETaJIOB,
CBOWCTBA HEMETAJIOB. AIIIOTPOTIHBIE
BUJION3MEHEHHS

yrieposia, Cepbl
VYMeTb 00BACHATH
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3aBHCHMOCTH CBOMCTB
HEMETaJIJIOB OT THUIIA
KPUCTAIUIMYECKOMN
peLIeTKn

29.

[TonoxeHne HEMETAIIOB B
I1C. Crpoenue atoma u
MOJICKYJIBI.

Ypok
KOMILIEKCHOT'O
MIPUMEHEHUS
3HAHUUI

Texymmit
OpoHTaNbHAA
Oecena

3HATh MMOJIOKEHHUE
HEMETAIJIOB B

I[ICX5 . U.
Menneneena;

- CTpOEHHE aTOMOB-
HEMETaJIOB,
(bu3nvecKkne CBOUCTBA

Ymern
XapaKTepU30BaTh
CBOMCTBA HEMETAJLJIOB

- 1aBaThb
XapaKTePUCTUKY

QJICMCHTaM-
HEMCTaJllIaM

Ha OCHOBC UX
TTOJIOKCHHUA

B IICXD

§18

15
HEJ

30.

Bonopoa. ®usnueckue u
XUMUYECKHUE CBOMCTBA
BOJIOPOJia, €ro MOJIy4eHUE
U IPUMEHEHUE.

KomOuHmpoBaHHbIH
YPOK

Texymmit
NunuBuyanbHbIi
TecroBas pabora

3HAaTh TOJI0KEHNE
BOJIOpOJIa B

IICXD [, 1.
Menpeneena;

- CTPOCHHEC aToOMa,

§19

UKT

15
HEJl
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(dbuznveckue u
XUMHUYCCKHE
CBOMCTBA;

YMmeTh
XapaKTepU30BaTh
XAMHYECKHUH DJIEMEHT
BOJIOPOJI TIO €ro
nonoxxeHuio B [ICXD,
cocrasiarh OBP ¢
y4acTHUEM BOJOpO/Ia

31. | Bona. KomOunupoBaHHbBIN Texymmit 3HaTh CTPOECHHUE, §20 16
YPOK ®dpoHTambHas CBOICTBA BOJIBI HEeN
Oecena VYMeTh COCTaBIATh
ypaBHEHUS
XUMHYECKUX PEAKIUI
C yJacTHeM BOJIbI
32. | Boxa B )u3HHU YeT0OBEKa. Ypox Texymmit 3HaTh 3HaYeHue Bojbl | §21 HUKT 16
KOMILIEKCHOT'O ®poHTanpHas JUISL JKU3HU, €€ HEJT
MIPUMEHCHHUS Oecena MIPUMEHEHHE B KU3HU
3HaHUH YyeJaoBeKa
111 yeTBepTH
33. | I'anorensl. dusnyeckue, VYpok uzyuenus Texymmit 3HaTh MOJI0KEHUE §22 HUKT 17
XUMHYECKHE CBOWCTBA. HOBOI'0 MaTepuania @poHTanpHas rasioreHoB B [ICXD HEJ
Oecenma CtpoeHue aToMOB

dum3nueckue 1
XUMHUYECKHE
CBOMCTBA TaJIOTEHOB
YMeTh Ha OCHOBAaHHUU
CTPOEHUS AaTOMOB
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OOBICHATH
H3MCHEHHE CBOMCTB
raJioreHOB B TPYIIIIE;
3aIMChIBATh
ypaBHEHUS pe aKIui
¢ Touku 3peHuss OBP

34.

CoenmMHeHnd TaJIOT€HOB

VYpok uzydeHus
HOBOI'O MaTepuana

Texymmun
@poHTanpHas
Oecena

3HaTh KAUECTBEHHYIO
pPEaKUHUIO Ha XJIOPUI-
HOH

YMmeTh
XapaKTepU30BaTh
CBOMCTBA Ba)KHEUIIINX
COCTUHEHUN
raJIoreHoOB,
pacrio3HaBaTh
OTIBITHBIM TTyTEM
pacTBOp CONSHOU
KHUCJIOTHI Cpen
JIPYTUX KUCTIOT

§23

JL.o.Ne7.
KauectBennas
peakius Ha

TaJJOIrCHUA-UOH.

17
HEJl

35.

[Tonmydyenue ranoreHos.
buonornueckoe 3HaueHue
Y NIPUMEHEHNE TaJIOTeHOB
7 UX COCTUHEHUMN.

KomOuaMpoBaHHBIN
YPOK

Texymui
NunuBuyanbHbIN
TecroBas pabora

3HATh CIIOCOOBI
HOJ'Iy‘-IeHI/ISI TaJIOTCHOB

VYMeTh BEIYHUCITITH
KOJIMYECTBO
BEIIECTBA, 00BEM HIU
MAaccy Mo KOJIUYECTBY
BEIIIECTBA, 00BEMY
WJT Macce pea-

§24

UKT

18
HETl
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TE€HTOB WJIH
IPOAYKTOB PEAKIINH

36. | Kucnopon. KomMOuHupoBaHHBI#I Texymuit 3HaTh CIOCOOBI §25 UKT 18
YpPOK ®dpoHTaNBHAS MOJTy4eHUS HEJT
Oecena KHCIIOpOJa
YmMetb 3anuceiBaTh
ypaBHEHUS peaKIuii
KHUCIIOPO/JIa C
IPOCTBIMU U
CJIOKHBIMU
BEIICCTBAMH
37. | Cepa. ®usnueckue, VYpok uzydeHus Texymuit 3HATH §26 19
XUMHYECKHE CBOWCTBA. HOBOI'0 MaTrepuaia ®poHTanpHas XapaKTEPUCTHKY HEJ
Oecena

XUMHUYECKHX CBOMCTB
CEphI, B CBETE
MpesicTaBlIeHu 00
OBP

YMmeThb
XapaKTepU30BaTh
XHUMUYECKHUH DJIEMEHT
T10 ITOJIOXKCHHUIO B
IICX5 [, 1.
MeHnzeneeBa u
CTPOEHHUS aTOMa;
3aIMCHIBATh
YpaBHEHUS peaKkIun
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Cephl C MeTaJljIa MU,
KHCIIOPOAOM H

ApYrUMU
HEMeTaUIaMHU

38.

CepoBoaopoa.Oxcusl
cepsr (1V), (VI).

KomOuHupoBaHHbIH
YPOK

Texymmun
OpoHTaNIbHASA
Oecena

3HaTh OMHapHBIE
COEZMHEHUS Cepbl, UX
CBOWCTBA, CIIOCOOBI
HOJy4YEeHUs

YMeTb 3anuchiBaTh
YpaBHEHUS PEaKLUil C
y4acTHEM
CEpOBOAOPOAA,
okcuzioB cepsl (1V),
(VI).

§27

19
HEJ

39.

CepHas Kucnora.

KomOuaMpoBaHHBIN
YpOK

Texymui
NunuBuyansHbIA
TecroBas pabora

3HaTh CBOMCTBA
CEpPHOM KUCIIO THI B
CBETE MPEACTABICHUI
TOJIl;0KkuCIUTEbHBIC
CBOICTBa
KOHIICHTPUPOBAHHOMN
cep HOM KHUCIJIOTHI B
cBeTe
OBP;kauecTBeHHYI0
peaxiuio Ha cynbdat-
HOH

§27

20
HETl
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40. | Conu cepHOM KUCIOTHI. KomOunupoBaHHbIN Texymmit 3HaTh BaXKHEHIINE §27 Jl.o.Ne 8. 20
YPOK ®poHTanpHas cynb(aThl, UX KauectBennas HEJl
Oecena CBOIiCTBA, 00JIACTH peakius Ha
MIPUMCHCHHUSI Cynb(haT-uoH.
YMeTh 3anuchiBaTh
ypaBHEHUS
XUMHYECKUX PEAKIUI
C yJacTueM
cynb(haToB
41. | Azor. dusnueckue, VYpok uzyuenus Texymmit 3HaTh MOJOKEHUE §28 21
XUMHYECKHE CBOMCTBA. HOBOT'0 MaTepuasia ®poHTanpHas azota B [ICXD, ero HEJl
Oecena CBOIICTBa,
KpPyroBOPOT B
pupoJe
Ywmertp nucathb
ypaBHeHus OBP ¢
y4acTHEM a30Ta
42. | AMMuax. VYpok nzydeHus Texymnii 3HATh CTPOEHUE §29 JI.oNe9. 21
HOBOTO MaTepuania ®poHTanbHas MOJIEKYJIbI, CBOHCTBA Pacno3naBanue | Hex
Oecena aMMHaKa, ero coJieli aMMOHUS

MIPUMEHEHHE,
CIIOCOOBI
Ka4eCTBEHHOI'O
pacro3HaBaHus;
YMeTh nucarhb
ypaBHEHUS
XUMHYECKUX PEAKIUN
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C y4aCTUCM aMMHUAKa

43.

Conn aMMOHUA.

KoMOnHUpOBaHHBII
YPOK

Texymmit
@poHTanpHas
Oecena

3HaTh CTPOCHHUE,
CBOMCTBA U
IIPUMEHEHHE COJIEH
amM- MOHHS

YMeTb NpUBOJUTH
MPUMEPBI CONeH
aMMOHUS1, HA3bIBATh
KauyeCTBEHHYIO
PEaKIUIO Ha COJIU
aMMOHUS

§30

22
HEJl

44,

A3OTHas KHUCIOTA.

KomOunnpoBaHHbIN
YPOK

Texymmit
WNHauBuayanbHbIA
TectroBass pabota

3HaTh CBOICTBA
a30THOU KUCJIOTHI KaK
OKHCJIUTEIIS

YMmeTs nucath
peakiu

B3aUMOJICUCTBUSA
KOHIICHTPUPOBAHHOMN

U pa30aBIeHHOM
A30THOMU KUCJIOTHI C
MeTaJuIlaMu

§31

22
eH/I

45.

Conn a30THON KUCIIOTEL.

KomOunnpoBaHHbIiH
YPOK

Texymui
NunuBuyansHbIA
TectoBast pabota

3HaTh BaKHEHIIINE
COJIN a30THOU
KHCJIOTBI, HX

§31

23
HEJl
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MPUMEHEHUE U
MOJTy4YeHUE
YMeTh Ha3hIBaTh
COJIM a30THOM

KHUCIIOTBI
46. | ®ochop. Ctpoenue atoma, | YPOK U3yUdCHHS Texymuit 3HaTh cTpoeHHe §32 KT 23
alorponusi, pu3nueckue, | HOBOro MaTepuaa ®ponTanpHas ATOMa, AILIOTPOITHBIE HEJl
XMMHYECKHE CBOMCTBA, Oecena BUION3MEHEHNS,
IPUMCHCHUE. CBOMCTBA I
IPUMCHCHHE;
47. | Coequnenus docdopa: KoMOnHUpOBaHHBII Texymmit VMeTh MHCATh §32 24
okcun pocdopa (V). YPOK dpoHTambHas ypaBHEHMS peaKiii HEeN
Gecena 00pa3oBaHus
48. | Coemunenus pocdopa: KomOuHupoBaHHbIN Texkymuii dochuos, hochuna, §32 24
oprodocdopHas KUCIIOTa, | YPOK ®poHTanpHas okcrna docdopa (V), HEJl
¢docdarsr. DochopHbie Oecena cBoiicTB hochopHOil
ynoopeHus. KHCITOTBI
49. | Yrnepon. ®usnueckue, VYpox uzydeHus Texymuit YMetb §33 25
XWMHYECKHE CBOMCTBA. HOBOTO MaTeprayia NunuBuyanbHbI | XapaKTEPU30BaTh HEJl

TecroBas pabora

CBONCTBA yTIiiepoja,
CTPOEHUS €r0 aTOMa;
3HaTh AJJIOTPOIHBIE
BUJIOU3MCHCHHS,
3aBHCHMOCTH CBOMCTB
OT THIIA
KPHUCTAJUTNYECKOMN
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peuieTku

50. | Okcumst yraepona (1), KomOunupoBaHHbIN Texymuii 3nath kauecTRenHbe | 394 25
(V). YpOK ®dpoHTaNBHAS peaKiuu Ha HEJT
Gecena YIJIEKMCIIBIH ra3 1
KapOOHATHI;
YMerb nucatb
YpaBHEHUS PEaKLIMii,
OTpakaromue
CBOMCTBA OKCHJIOB
yrie poja
IVuerBepTh
51. | KapGonatsl. KomOuHupoBaHHbIN Texkymunii 3HaTh KauecTBeHHYIO | §34 UKT 26
KauectBeHHas peakuus Ha | ypok @poHTanpHas pEaKLHIO Ha HEJ
KapOOHaT-HMOH. Oecena KapOOHaT-MOH
YMeTb 3anuchiBaTh
ypaBHEHHUS
XUMHUYECKHX peaKIuii
C yd4acTHeM
KapOOHAaTOB
52. | Kpemuwmii. Ctpoenue Ypoxk uzyueHus Texymmii 3HaTh CBOMCTBA, §35 26
aToMa, KPUCTANIMYECKUA | HOBOTO MaTepualia VHanBUAyanbHbIL | o0 gara HEJl

KPEMHHI, €ro CBOWCTBA U
[IPUMEHEHUE.

TectoBast pabota

COCAMHEHUI KPEMHUS
B )KUBOU 1 HEKUBOU
IPpUPOAL;

YMers cocTaBadTh
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YpaBHEHUS PEAKIUH,
HJUTFOCTPUPYIOLIHE
CBOMCTBA KPEMHHUS

53. | Okcup kpemuus (1V), ero | KomOuHUpOBaHHBIIM Texymuit 3HaTh CBOMCTBA, §35 JI.o.Ne10. 27
MIPUPOTHBIC YPOK dpoHTagpHas 3HAYEeHHUE HEeN
Pa3HOBHIHOCTH. Oecena COCTMHCHHUI KPEeMHUS
Cuimkatel. 3HaUYeHHUE B KUBOU M HEXKUBOU
COCIMHCHUI KPEMHUS B MIPUPOJIC;

JKUBOH M HEKHUBOM YMeTh COCTaBNIATH

npuponae YpaBHEHUS PEaKLIMi,
WJUTIOCTPUPYIOIIHE
CBOMCTBA
COCIUHCHHI
KpPEMHHS

54. | CunukartHas VYpok uzyuenus Texymmit 3HaTh OCHOBHBIE §35 UKT 27
MPOMBIIIIEHHOCTb. HOBOTO MaTepHasia ®poHTanpHas HarpaBJICHUs Hell
O3HaKOMIJICHHE C Oecena CHJIMKATHOM
MIPUPOTHBIMH MIPOMBIIIIJICHHOCTH,

CUJIMKATaMH, C MIPUPO/THBIC
MPOAYKIMEN CHIIMKATHOW HWCTOYHUKHU CBIPHS,
MPOMBIIUTHHOCTH. MPOYKLIUIO

55. | O6001IeHNEe 3HAHUT 11O Ypox [IpeaBapuTtenbHblii | 3HaTh OCHOBHBIE §18-35 28

teMe «Hemeramiey. KOMILIEKCHOT'O TeMaTU4YSCKHUI TTOHSTHUS TEMBI HEJT
MPUMEHEHUS YMeTh 00BSICHATH
3HAHWUI CBSI3b MEXIY

CTPOEHHEM aTOMOB
HEMETAJUIOB M UX
OKHCITUTEITHHO-
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BOCCTaHOBUTCIBbHBIMU

CBOMCTBaMH
56. | KonrpoabHas pa6ora Ypok KOHTPOJIst Temaruueckuit 3HaTh CTpOEHHE U 28
Ne3 mo Teme: KoHntponbHas CBOICTBA M3YyUYECHHBIX HET
Hemerasbl. pabota BEILIECTB;
YMeTb BBINOIHATh
KOHTPOJIbHbIE
3aJaHus
57. | Tema 4. lIpakTukym Ne2. | Ypok [Mpaktuueckas | Texkymuit 3uars [Ipasiia c.259 [MpakTuyeckas 29
CBoiicTBa HEMETAJVIOB M | KOMIUIEKCHOT'O pabota Ne4. ®poHTanpHas TeXHIKH pabota Ne4. (i
UX COeTHHEeHU. pUMEHEHHUS Oecena 6e30TaCHOCTH MU
IIpakTnyeckas padora 3HAHUU BBIMOJIHCHAH TaHHOM
[1]
Ne4. Pemienue PaBOTHI
9KCHEPUMEHTATbHbIX
YMeTs pemars
3aja4 1o TeMe
9KCIIEPUMEHTAIbHbIC
«loarpymma Kuciopoaay.
3aJauu
58. | [IpakTHueckasi padora VYpoxk IIpaktnueckas | Texymun 3nars [Tpasuia c.259 [IpakTnyeckas 29
[1]
NeS. Pemenune KOMIUIEKCHOTO pabota Ne5 ®poHTanpHas TEXHHKH pabota Ne5 HEJ
9KCHEPUMEHTATBHBIX IpUMEHEHHUS Oecena 6e30MacHOCTH MpH
3a/1a4 1o TemMe 3HAHUH BBITIOHEHUA TaHHON
«Ioxarpymma a3ora n paGOTEI
yriepoza.
YMeTs pemarhb
SKCIEPUMEHTAIbHbIE
3a/1a4u
59. | ITIpakTHyeckasi padora Ypok IMpaktuueckas | Tekymuit 3nars [pasua c.259 [MpakTryeckas 30
Ne6. [Tonyyenue, KOMILJIEKCHOTO pabota Ne6 ®poHTanpHas TeXHIKH pabota Ne6 HeJ
cobupanue u PUMEHEHUS Oecena 6e30TaCHOCTH U
pacrio3HaBaHUE Ta30B. 3HaHUH

BBIMIOJIHEHUN JaHHOW
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paboThl

YMeTh BBIMOJIHSATD
MPAKTHYCCKHE
paboTHI 10
MOJIYYCHHIO U

pacIo3HaBaHUIO
ra3oB
60. | Tema Ne5. O6001meHHE Ypox [IpenBapuTtenbHblil | 3HATh OCHOBHBIE § 36 30
3HAHMH 10 XUMMH 32 KOMILIEKCHOTO TEMAaTUYECKUI HOHATHS: HEJl
KYPC OCHOBHOM IIKOJIbI. | IPUMEHEHHUS MEePUOUYECKU I
[Iepnoanueckuit 3aKoH, 3HaAHUHI 3aKOH,
nepUoANYEcKas cucTemMa u nepuoarYecKas
CTPOEHHE aToMa. CUCTEMA U CTPOEHUE
B3anmocBs3b cTpoeHus U aToMa;
CBOMCTB BEILIECTB. YMeTb onpeaenirb
B3aUMOCBSI3b
[lepuonnueckuii
3aKOH,
eproarIecKast
CUCTEMA U CTPOEHHUE
aToma
61. | DIEKTPOOTPULIATENBHOCTD. | YPOK ITpenBapuTenbHbII § 37 31
CreneHp OKUCIIEHUS. KOMILIEKCHOTO TEMaTHYECKUU HEJl
CrpoeHue BeniecTsa. MIPUMEHEHHUS
3HAHUU
62. | Kmaccudukanus Ypok [IpenBapuTenbHblil | 3HATH TUIIBI § 38 31
XUMHYECKUX PEAKIUH 10 KOMILIEKCHOTO TeMaTUYECKUI XUMHYEOCKUX Hex
Pa3IUYHBIM PU3HAKAM. PUMEHEHUS peakuuii;
3HAHUU Ymetn
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KJ1accu(UIUpoBaTh
peaKIuy 1o
Ppa3IUYHBIM
MpU3HAKaM

63.

CKOpOoCTbh XUMHUYECKUX
peaKkIui.

KoMOuHUpOBaHHBII
YPOK

[IpenBaputenbHbIH
TEMAaTUYECKUI
TectoBast pabota

3HaTh OCHOBHBIE
ITOHATHS
XHUMHYECKOTO
Karanmsa

YMeTs onpeaearh
3aBHCHMOCTD
CKOPOCTH
XUMHYECKON peaKiuu
OT BHEITHHUX
(hakTOopOB

§ 38

32
HEJ

64.

Jucconuanus
ANEKTPOJIUTOB B BOAHBIX
pactBopax. MoHHbIE
YpaBHEHUS PEaKIUM.

KomOunnpoBaHHbIN
YPOK

[IpenBaputenbHbIN
TEMaTUYECKUI
TectoBast pabota

3HAaTh OCHOBHEIE
IIOHSTHS TEMBI
(OICKTPOITUTHYECKAS
JIACCOLIHAIIS
YMeTh COCTaBIIATH
ypaBHEHUS pPeaKIuii
MOHHOI'0 OOMeHa

§ 39

32
HEJl

65.

OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHBIE
peaKkIuu.

KomOuaMpoBaHHBIN
YpOK

IIpensapurenbHbIi
TEMaTUYECKU I
TectoBast pabota

3HaTh OCHOBHEIC
TTIOHATHS TEMBI
«OBP»

VYMeTh COCTaBIATH
ypaBHeHuss OBP
METOJ0M
3JI€KTPOHHOTO
OanaHca

§ 40

UKT

33
HETl
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66. | Heopranuueckue Ypoxk [TpenBapuTenbHblil | 3HaTH OCHOBHBIE § 41 33
BEIIECTBA, UX KOMILJIEKCHOT'O TeMaTUYECKUI KJIACChI HEJl
HOMEHKJIaTypa U MpUMEHEHUS HEOPraHUYeCKUX
KJIaCCH(UKAITHUSI. 3HAHUMI COEMHEHHI

YMerb
KJIaCCU(UIIUPOBATH
HEOpPraHUYeCcKue
BelIeCcTBa

67. | XapakTepHble XUMHYECKHE | YPOK [IpenBapuTenbHbII § 42 34
CBOICTBa HEOPraHMYECKUX | KOMIIEKCHOTO TeMaTUYECKHUI HET
BEIIECTB. MIPUMEHEHUS

3HaAHUHI

68. | KonTpoJbHasi padoTa YPOK KOHTPOJIA TemaTnueckuii 3HaTh OCHOBHBIC 34
Ned mo Treme Ne 5. KonTponbhas V3Yy4YCHHbIE IIOHATUS; HEX

pabota YMeTh BBINONHATD

KOHTPOJIbHBIC
3aaHus
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