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8 kaace
IHosicuuTeaLHAdA 3alIUCKA

Pabouast mporpamma ydeOHOro Kypca mo XuMuu s 8 kimacca paspaborana Ha ocHoBe @I'OC, Ha
0a3e mporpaMMmbl OCHOBHOTO 00IIero oOpa3oBaHHS TO XUMHUHM (0a30BbIi YpPOBEHb) U aBTOPCKOMH
nporpammbl O.C. INabpuensna, Kynmooit «IIporpamma ocHOBHOTO 00111eT0 00pa30BaHUs 10 XUMHUH. 8-
9xnacey. IIporpamMma opuenTupoBaHa Ha ucnosib3oBanue yueonuka: O.C I'abpuensn Xumus. 8 kiacc:
y4eOHHUK I 00IIeo0pa3oBaTebHBIX YUpexkaeHui. - Mocksa: «/Ipoday, 2020; pekoMeHI0BaHHOTO
MO PO u umeromerocst B epeyHe yTBEPXKIACHHBIX y4eOHUKOB M mporpamm Ha 2021-2022 yueOHbIi
roJI.

Peanu3anus mporpaMMel ocymectisercs npu ucrnonb3oBanu YMK  O.C. 'abpuensiHa, yaeOHUKA
«Xumus 8 kmacey» (aBrop O.C.I'abpuensn), «Ipoda» 2020.

[TporpamMma paccuutana Ha 66 dacoB (2 yaca B HEIENIO), B TOM YHCJIC Ha KOHTPOJbHBIC PabOTHI —
44acoB, MpaKTUYECKUE paObOThI — / 4ACOB, KOTOPBIE PACIPEEIIEHBI 10 COOTBETCTBYIOIIUM TEMaM.

IInanupyemMble pe3yibTaThl 0CBOCHHUSI Y1eOHOI'0 NpeaAMeTa

|.JIMYHOCTHBIMHU Pe3yJIbTaTAMM U3YUCHHS NpeaMera « XUMHs» B 8§ KIIacce SBISIFOTCS CIICIYIOUIHE
YMEHHUSI:

v\ 0cO3HaBaTh €IMHCTBO MW [EJIOCTHOCTH OKPYXAIOIIEr0 MHpa, BO3MOXHOCTH €ro
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTIIKECHHH HAYKH;

v IIOCTENEHHO BBICTPAMBAaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHHME: OCO3HABATh
noTpeOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE M B PaMKaX CaMOCTOSITEIbHOMN
JESITeTbHOCTH BHE IIIKOJIBI;

v OLEHWBATh >KU3HEHHBIC CHUTYAllMH C TOYKH 3peHHs 0e30MacHOro obpasa JKU3HH |
COXpaHEHHS 3]I0POBbS;

v OIIEHMBATh YKOJIOTMYECKUI PUCK B3AMMOOTHOIIECHHH YeJI0BEKa ¥ IIPHPOIBL.

V' (hOpMHpOBATH KOJOTMYECKOE MBIIUICHHE: YMEHHUE OIEHMBATH CBOKO JESATENBHOCTH W
MOCTYIIKK JAPYTUX JIFOJIEH ¢ TOUYKH 3PEHUS COXPAHEHUS OKPY)KAIOIICH Cpelbl- rapaHTa XKU3HU U
OJIaroroITyuus oA Ha 3emile.

Il. MeTanpeaMeTHBIMH pe3yJbTaTaMU U3Y4YeHHUS Kypca «XuUMHs» SBIsSETCS (OpMUPOBaAHUE
YHUBEpCAJIbHBIX yueOHbIX AeHcTBUI(Y Y []).

v’ PezyniamuenvieYY/]:

*  CaMOCTOATENbHO OOHApYXHUBaTh U (HOpMyIUpPOBaTh YUeOHYIO MpoOIeMy, ONpeeNnsiTh
1eTb y4eOHOM A TeNbHOCTH;

*  BBIBHTaTh BEPCHH PEUICHHS MPOOIIEMBI, 0CO3HABATH KOHEYHBIH PE3yabTaT, BEIOUPATH U3
MIPEUIOKEHHBIX U UCKaTh CAMOCTOSATENIBHO CPEJICTBA JOCTHXKEHUS LIETIH;

*  COCTaBJATHh (MHAMBUIYAIBHO WIIM B TPYIE) IUIAH PEHICHUS MPOOIEMBI;

 Paboras 1o TUTaHy, CBEepATh CBOM JCUCTBHUS C IIENBIO W, IPH HEOOXOIMMOCTH,
WCTIPABJISATh OMIMOKU CAMOCTOSITENTHHO;

* B nmmanore ¢ yunTeneM COBEPIICHCTBOBATh CAMOCTOSITENLHO BHIPAOOTAHHBIE KPUTEPHH
OLICHKH.

HIKOJIEHUK ITOJTYYUT BOZMOKHOCTh HAYUUTHCS:
% CaMOCTOSITENIFHO CTaBUTH HOBBIC ydeOHBIC IIETTH U 33]1a4H;

% CaMOCTOSITENIHO CTPOHTH )KU3HEHHBIE TUIAaHBI BO BPEMEHHOH TEPCIIEKTHBE;

% TpU TUTAHUPOBAHHWH JOCTIDKEHHSI IEJIEH CaMOCTOSITEIbHO M aJICKBATHO YYUTHIBATH
YCIIOBHSI I CPEJICTBA MX JIOCTHKCHUS;

% BBIACIATH QIBTEPHATUBHBIC CIOCOOBI JOCTMIKEHHMS 1€MW BbIOMpaTh Hambojee
3¢ deKTUBHBIN crIOCO0;

% QJICKBAaTHO OIIEHUBATh CBOM BO3MOXHOCTH JIOCTHIKCHHS ENTN OTIpeIeIEHHON
CJIO’)KHOCTH B pa3IMYHBIX chepax caMOCTOATEIBbHOMN e TeTbHOCTH.

v' IosnaeamenvnuvieYY/I:

*  aHAIM3HPOBATh, CPABHUBATH, KIACCU(PUIIMPOBATH U 00001IaTh (AKTHl U SBIEHUS, a
TaK)Ke BBISBIIATH IPUYUHBI U CIEJICTBUS IPOCTHIX SIBICHUN;

*  OCYIIECTBJIATH CpaBHEHHUE, KJIAcCU(UKAIUIO, CaMOCTOSATENIbHO BHIOMPAst OCHOBAHMS U
KPUTEPUH TS YKa3aHHBIX JIOTUYECKUX OTepaIlHii;

L)



* CTPOWTH JIOTHYECKOE PACCYKJCHHE, BKIIOYAMOIICEC YCTAHOBJICHHE IPUYHHHO-
CJIEICTBEHHBIX CBSI3Ei;

*  CO37aBaTh CXEMATUYECCKHE MOJCIHM C BBIICICHUEM CYIICCTBEHHBIX XapaKTEPHUCTUK
00BEKTa;

*  COCTaBJISATh TE3MCHI, Pa3JIUYHbIC BHJIbI IJIAHOB(ITPOCTHIX, CIOKHBIXH T.I1.);

* mpeoOpa3oBbIBaTh MHGPOPMALMIO W3 OJHOTO BHJAA B Apyroi(TalbiMily B TEKCT U IIp.);

* yMETh OMNpPEACTATh BO3MOXHBIC HCTOUYHHUKHA HEOOXOAUMBIX  CBEICHHH, IPOU3BOINUTH
MOKCK HH(POPMAIINHU, aHATTM3UPOBAThH M OIICHUBATH €€ JJOCTOBEPHOCTb.

IIKOJILHMK IOJYYUTH BO3MOKHOCTE HAYUNUTHCS:

¢ OCYIIECTBJIATh PACIIUPCHHBIM TMOUCK WH(POpPMAIIMA C HCIOJIB30BAHUEM pPECypCOB
oubmmorek u MaTepHETA;

% CcOo3/1aBaTh MOJICIIM M CXEMbI IS PEUICHUs 3a/a4, OCYIICCTBIsIsI BBIOOp Hamboliee
3¢ GEKTUBHBIX CLIOCOOOB pPEIICHHS 3a/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHUH;

¢ yCTaHaBJIMBATh B3aUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITUH, SIBJICHHA, IPOIIECCOB;

¢ y4aCTBOBAaTh B MPOEKTHO-UCCIICAOBATCIbCKON JACITEIIBHOCTH;

% CTPOHMTH JIOTMYECKOE PpACCYXKJCHHE, BKJIIOYAIOIICe  YCTAHOBJICHHUE IPHYUHHO-
CJIEICTBEHHBIX CBS3CIH;

% OOBSCHSCT SBJCHMS, TPOICCCH, CBA3M MW OTHOIICHHUS ,BBISBISIEMBIE B  XOJIE
HCCCAOBAHUS;

% CTaBUTbH NPOOJIEMY, ApPryMEHTHPOBATh €€ aKTYaJIbHOCTb;

% CaMOCTOSATENIHO TIPOBOJUTH HWCCICIOBaHHME HA OCHOBE IIPUMEHCHHS METOJI0B
HAOJIOACHNUS ¥ SKCIIEPHUMEHTA.

V' Kommynuxamuenvie YY/I:

*  coOxromaeT HOPMBI IMyOIMYHON PEYH U PEriiaMeHT B MOHOJIOTE H JICKYCCHH;

* Monb3yeTcs  aJeKBAaTHBIMH  PEYEBHIMH  KJIHMIIE B  MOHOJIOTE (my6mmaHOM
BBICTYIUICHHUH), THAJIOTE, TUCKYCCUH;

*  (opmynupyer coOCTBEHHOE MHEHHE H MTO3UIHIO, QPTYMEHTUPYET HX;

*  KOOPOMHHUPYET CBOIO TMO3UIHMIO C TO3UIUSAMH TapTHEPOB B COTPYJHHUYECTBE IPH
BBIPabOTKE 00IIIET0;

*  YCTaHaBJMBAET U CPABHUBAET Pa3HbIC TOUKU 3PEHHUS, MPESKIAEC UYEM IMPUHUMATH PEIICHHS
U J1e1aTh BBIOOP;

*  CIIOPUT U OTCTAMBAET CBOIO MO3MIIMIO HE BPa)KJeOHBIM JJIsl ONIIIOHEHTOB 00pa3oM;

*  OCYUIECTBJISIET B3aUMHBI KOHTPOJIb U OKa3bIBAET B COTPY/IHUYECTBE
HEOOXOMMYIO B3aMOTIOMOIIIb;

* OpraHW30BBIBAaCT M IUIAHUPYET Yy4eOHOE COTPYAHHYECTBO C  YYHTEIeM |
CBEpCTHUKAMU;

*  OompenensATh HEeT W (PYHKIMHM YYaCTHHKOB, CHOCOOBI B3aWMOJICHCTBHS; IJIAHUPOBATH
oOuiue croco0bl padoThI;

* yMeer paboTarb B TIpylle — YyCTaHaBIMBaeT pabouue OTHOUIEHMS, 3(PPEKTUBHO
COTPYJIHUYAaeT U CIOCOOCTBYET MPOJYKTHBHOH KOOIEpallMu; WHTETpUpYeTCs B TPYIILY
CBEPCTHHKOB M CTPOUT MPOIYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHHUKAMH U B3POCIIBIMU;

*  YYHTBHIBaTh pa3Hble MHEHHS M MHTEPECHl W OOOCHOBHIBATh COOCTBEHHYIO ITO3HITHIO.

I IKOJIEHUK TOTYYHT BO3MOKHOCTh HAYIUTHCS:

% TPOJAYKTHBHO pa3pemiaTh KOHQIMKTH Ha OCHOBE y4éTa HMHTEPECOB M MO3HMIUHA BCEX
YYaCTHUKOB, TIOMCKA 1 OLIEHKHU aJIbTePHATUBHBIX CIIOCOOOB pa3perieHusi KOH(IUKTOB;

¢ JIOTOBapHBAaTHCS W MPUXOAUTH K OOIIEMy PEIICHHIO B COBMECTHOW JEATEIIEHOCTH, B TOM
YHCIIe B CUTYAI[H CTOJIKHOBEHHS HHTEPECOB;

% Opath Ha ce0s WHUIMATUBY B OpraHU3allid COBMECTHOTO JeHCTBHA (Je7I0BOE
JIUAEPCTBO);

% BJANeTh MOHOJOTMYECKOW M IHAIIOTHYEeCKOH (opMaMu pedn B COOTBETCTBUH C
rpaMMaTHYeCKMMHU U CHHTAaKCUYECKUMH HOPMaMH POJTHOTO SI3bIKa;

% CIemoBaTh MOPATbHO-ITHUSCKMM M TCHXOJIOTHYECKMM TPUHIUIAM OOLICHUS U

COTPY/ZIHUYECTBA HAa OCHOBE YBaXHTEIHHOTO OTHONICHHS K MapTHEpAM, BHUMAaHUS K JTMYHOCTH
JPYyroro, aJeKBaTHOTO MEXJIMYHOCTHOTO BOCIPHATHS, TOTOBHOCTH a/IEKBaTHO pearupoBaTh Ha




HYXJbl IPYTUX, B YACTHOCTH OKa3bIBaTh MOMOIIb M 3MOIMOHAIBHYIO MOJAEPKKY MapTHEPAM B
MPOIIeCcCe TOCTHKEHUS OOIIEH 1€ COBMECTHOM JIeATEITLHOCTH.
I1l. IIpeanMeTHBIMU pe3yJabTATAMHU U3YUYCHUS TPEAMETA SIBISAIOTCA CIEAYIOIIUE YMEHHUS:

v 0CO3HAHHWE POJIM BEIECTB: ONPEAEIATH POIb PA3IMUHBIX BELIECTB B IIPUPOJE U TEXHHKE;
OOBSCHSTH POJIb BEIICCTB B UX KPYTOBOPOTE;

v\ paccMOTpEHHE XUMHUYECKHMX IPOLECCOB: IPUBOAUTE IPUMEPHI XUMUYECKHMX IIPOLIECCOB B
MPUPOJC; HAXOOUTh YEPTHI, CBUICTECILCTBYIONIME 00 OOIMMX TMPU3HAKAX XUMHYECKHX
MPOLECCOB U UX PA3IUYMSIX;

WCITOJIb30BaHUE XUMUYECKUX 3HAHHWHN B OBITY: OOBSCHATH 3HAYCHUE BEIIECTB B JKU3HU U
XO3SMCTBE YCITOBEKA;

v 06’b$ICHSITB MI/Ip C TOYKH 3p€HI/I$I XUMHUHU: Hepe‘-II/ICHSITB OTJIMYUTCIIBbHBIC CBOfICTBa
XMMHYECKUX BEIIECTB; pa3jinuyaTb OCHOBHBICE XUMHYECKHE IMPOLECCHI; ONMPENESiTh OCHOBHBIE
KJIACChI HeopraHqucxnx BCIICCTB, IIOHUMATh CMBICJI XUMHUYCCKUX TepMI/IHOB;

v/ OBJaZeHMe OCHOBAMHM METOJIOB IIO3HAHUS, XaPaKTEPHLIX Ui €CTECTBEHHBIX HayK
XapaKTepu30BaTh METOJbl XHMHUYECKOH Hayku (HAONIOJCHHE, CpaBHEHHE, OSKCIIEPUMEHT,
W3MEPEHHE) M HX POJb B IIO3HAHUM TPHUPOABI, IPOBOJUTh XHWMHUYECKHE ONBITHl U
3KCHepI/IMeHTLI nu 06'b$ICHSITB ux pGSYHBTaTH;

v/ yMeHHe OLIEHHBATh MMOBEICHHE YEIOBEKA C TOUKU 3PEHHsI XMMHUUYECKOM 0E30I1aCHOCTH TI0
OTHOIICHUKO K T-IE':JIOBeKy nu Hpnpoz[e: HUCIIOJIB30BAaTh 3HAHUA XHUMHUHU HpI/I CO6JHOI[CHI/II/I HpaBI/IJI
WCIIOIb30BaHUs OBITOBBIX XHMHYECKHX TIpENapaToB; pa3nyaTh OIACHbIE M Oe30IacHbIe
BCIIECTBA.

COJAEP/KAHUE YYEBHOI'O IPEAMETA

Conep:xanue TeM y4eOHOro Kypca xumum 8 kiacca (66 yacos, 2 yaca B He/leJI10)

BBenenne

XuMusl — HayKa O BELECTBAaX, UX CBOMCTBAX U NPEBPAIICHHUSX.

[ToHsiTHE O XMMUYECKOM 3JI€MEHTE U (OpMax €ro CylleCTBOBAHUSA: CBOOOIHBIX aTOMax, IPOCTHIX U
CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTanYMe XUMUYECKUX peaklUid oT (u3nueckux siBieHuid. Ponp Xxumuu B
KHU3HU YeJloBeka. XeMopuins u xemodoous.

Kpatkue cBeneHus U3 UCTOpUU BO3HUKHOBEHUS M pa3BuTHs xumuu. [lepuoxa anxumuu. [Tonstue o

¢unocopckom kamue. Xumus B X VI B. Pazsutue xumun Ha Pycu. Posib 0Te€uecTBEHHBIX yUEHBIX B
CTaHOBJIEHUM XMMHUYecKoi Hayku — paboTsl M. B. Jlomonocosa, A. M. bytneposa, [I. 1. Menneneena.

XvMHYecKasi CUMBOJIMKA. 3HAKU XUMUYECKUX 3JIEMEHTOB U IPOUCXO0XK/IEHUE UX Ha3BaHUNH. XUMHU-
yeckue ¢Gopmyiasl. Munekcel u  kodpduuueHTsl. OTHOCUTENbHBIE aTOMHas M MOJEKYJspHas
Macchl. Pacuet MmaccoBol 1011 XMMHYECKOTO 3JIEMEHTa 10 (opMyJie BEIIeCTBa.

[Tepuonnueckas cucrtemMa xumuueckux osnemMeHtoB [l M. MenpaeneeBa, ee CTpyKTypa: Malble
1 O0JbIINE NEPUOABI, TPYIIIBI U MOATPYNILI (T1aBHas U modouHas). [lepuoauyeckas cucreMa Kak crpa-
BOYHOE NTOCcOOUE JUIsl MOJTyYSHHsI CBEJCHUN O XMMUYECKHX JIeMEHTaX.

Pacuernbie 3agauu. 1. HaxoxneHre OTHOCUTENBHOW MOJIEKYJISIPHON MacChl BEMIECTBA 110 €r0 XMMHU-
yeckoit Qopmyne. 2. BpluuciieHue MaccoBO J0JAM XMMHYECKOTO 3JE€MEHTa B BEIIECTBE IO €ro
dopmyite 3.*YcTaHOBICHHUE TPOCTEHTIICH (DOPMYITBI BEIIECTBA ITO0 MACCOBBIM JIOJISIM.

Jemoncrpauus.* Koiekuuu npeaMeToB — QU3MUECKUX TNl U M3JENUN U3 MPOCTBIX U CIOMXKHBIX
BELIECTB (AIIOMUHUS U CTEKJIIA).

Tema 1. ATOMBI XMMHYECKHX 3JIeMEHTOB

ATOMBI KaK (popMa CyIIECTBOBAaHUS XUMUYECKUX 3JIeMeHTOB. OCHOBHBIE CBEJIEHUSI O CTPOECHUU aTo-
MOB. JloKa3aTenbCTBa CI0XKHOCTU cTpoeHust aToMoB. OnbIThl Pesepdopaa. [lnanerapuas Moaensb CTpo-
eHus aromMa. CocTaB aTOMHBIX sJ€p: NPOTOHBI W HEUTPOHBL. OTHOCHUTENBHAs AaTOMHAas Macca.
B3aumocBsI3p NOHATHI « IPOTOH », « HEUTPOH », « OTHOCUTENbHAS aTOMHAs Maccay. MI3MeHeHue uncia
IIPOTOHOB B sIJIpe aToMa — 00pa30BaHNUE HOBBIX XUMUYECKUX 3JIEMEHTOB. I3MeHeHue uncia HeUTPOHOB
B sape aroma — oOpa3oBaHue H30TONOB. COBpEMEHHOE ONpeeNeHHE MOHATUS «XUMHUYECKUI
meMeHT». M30Tombl Kak pa3sHOBHIHOCTH AaTOMOB OJHOIO XHUMHYECKOIO JJIEMEHTA. OJIEKTPOHBI.
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKHX 1eMeHTOB Ne 1—20 mepruondecKkoil CHCTEMBI



1. Y. MenneneeBa. [lonsiTie 0 3aBEepIIEHHOM W HE3aBEPIICHHOM AJICKTPOHHOM CJI0€ (IHEPTETHYECKOM
ypoBHe). Ilepuoaunueckas cucrtema xumudeckux snemeHToB JI. M. MeHneneeBa u cTpoeHHE aTOMOB:
(bu3nyecKuif CMBICI MOPSAKOBOTO HOMEpa AJIEMEHTa, HoMepa IpyMibl, HOMepa mnepuona. M3meHeHue
YuCiIa 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHMYECKOIO 3JIeMeHTa — 00pa30BaHue
MOJIOKUTEIBHBIX U OTPULIATENbHBIX HOHOB. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HEMETAJJIOB.
[IpyurHBl K3MEHEHMSI METAUIMYECKUX MU HEMETANIMYECKMX CBOMCTB B MEpUOJAaX U TpyIIax.
O6pazoBanue OMHapHBIX coenuHeHni. [IonaTre 06 noHHOM CBsA3U. CXeMbl 00pa30BaHUs HOHHOM CBSI3H.

B3anmMopeiicTBie aTOMOB XMMHUYECKHX 3JEMEHTOB-HEMETAIJIOB MEXIy CcO00i — oOpa3oBaHue
JIBYX aTOMHBIX ~MOJIEKYJ IMpOCTBIX BewecTB. KoBajeHTHas HEMOJSIpHAs XUMHUYECKas  CBS3b.
DJEeKTPOHHBIE U CTPYKTypHBIE (GopMyibl. B3aumojeiicTBue aroMOB XHMHYECKHX DJIEMEHTOB-

HEMETAJIJIOB MEXY coboit —o0pa3oBaHue OMHAPHBIX COCTUHEHUI HEMETAJIJIOB.
DIIEKTPOOTPULIATENLHOCTD. [IoHATHE 0 KOBaJICHTHOM MOJISIPHOM CBsI3u. B3aumMopeiicTBue aToMoB
XUMHUYECKHUX 3JIEMEHTOB-METAINIOB MEXIYy C000K — 00pa30BaHUE METALIUYECKUX KPHUCTAIIIOB.
IlonsTHE O METAIIINUECKOM CBSI3H.
JdemoncTpaumu. Mojaenn aToMOB XHMHUYECKMX 3JeMEHTOB. Ilepuonnueckas cucrema
XUMHYeCKUX djieMeHToB . . Menaeneena.
Tema 2

IIpocTele BemecTBa

[TonokeHne MeTauioB M HEMETAJUIOB B MEPUOAMYECKON cHCTeMe XUMHYecKux siaemeHtoB J[. U.
MenaeneeBa. BakHellne MpoCThIE BEIIECTBA — METAUIbL: KEJI€30, AFOMUHUM, KaJdbLW, MarHuu,
HaTpuii, kamuii. OOmue (u3nueckue CBOWCTBA MeETAIOB. BakHeWllne MpocThie BelecTBA —
HEMETAJIBI, 00pa30BaHHBIC aTOMaMH KHCJIOpOJa, BOAOpOJa, a3oTa, cepwl, (ocdopa, yriepona.
CrnocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K OOpa30BaHHUIO HECKOJBKUX IMPOCTHIX BEIIECTB —
amoTporHs. AJUIOTpONHBIE MoauduKanuu Kuciopoaa, ¢ochopa u onoBa. MeTaluimueckue u
HEMETAIJTNYEeCKHE CBOMCTBA MPOCTHIX BeliecTB. OTHOCUTENBHOCTh JEJIEHUS MPOCTHIX BELIECTB Ha
METaJUIbl U HEMETAJLIBI.

[Tocrosinnas ABoraapo. KonuuectBo BemectBa. Monib. MosnsipHast Mmacca. MonsipHbIif 00beM ra3000-
pa3HbIX BemiecTB. KpaTHble €IUWHUIIBI KOJMYECTBA BEHIECTBA — MIUIUMOJb H  KHWJIOMOJIb,
MUJUIAMOJIIpPHAs. U KUJIOMOJIIpHAs MacChl BEIIECTBA, MIUIIMMOJSPHBIA U KUJIOMOISPHBIA OOBEMBI
ra3000pa3HbBIX BEIIECTB.

Pacyetsl ¢ HcCMoNb30BaHMEM MOHSATUN «KOJIWYECTBO BEIIECTBA», «MOJIIpPHAsT Maccay, «MOJISPHBIH
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPO».

Pacuernsle 3aaaun. 1. Beruncienue MonsipHON Macchl BEHIECTB MO XUMUYECKUM (opmynam. 2. Pac-
YeThl C WCIOJb30BAaHUEM TIOHSATUM «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay, «MOJISIPHBIN
00BEM Ta30B », « IOCTOSTHHAsA ABOTaIpO ».

Hemoncrpaunu. Komnekuus metamios. Kosuiekuys HEMETaIoB.

[Tonyuyenue o3ona. IlomyueHue M O3HaKOMIIEHHE CO CBOMcTBamu Oenoro u KpacHoro ocdopa,
6enoro u ceporo ojoBa. HekoTopble METAJIIBI U HEMETAJLIBI KOJIMYECTBOM BeliecTBa 1 mons. Monens
MOJIIpHOTO 00BeMa ra3000pa3HbIX BEIIECTB.

Tema 3

CoennHeHHUs1 XUMHYECKHUX 3JIEMEHTOB

Crenenp okucneHus. OnpeneneHrne CTeNeHn OKUCICHHS AJIEMEHTOB M0 XUMHUYeCKod (opmyrne co-
equHeHus. CocraBrneHue ¢GopMya OWHApPHBIX COCAWHEHWM, OO crmoco®d WX Ha3bIBaHHS.
bunapHbie coemuHeHus: OKCUABI, XJTOpuabl, cynbhuasl u ap. CocraBnenue ux Gopmysn. [IpeacraBurenu
OKCHJIOB: BOJa, YIJIGKHCJIBIA Ta3 W HErameHas W3BEeCTh. lIpencTraBUTEeNH JETydux BOJOPOIHBIX
COEIMHEHMI: XJIOPOBOJOPOI U aMMHAK.

OcHoBaHus, WX COCTaB W Ha3BaHWsA. PacTBOpUMOCT, OCHOBaHMW B Bojae. Tabmuia
PacTBOPUMOCTH TUJIPOKCUIOB U coJied B Boze. [IpeacTaBurenu menodeit: THAPOKCUIbI HATPUS, KU U
kanprus. [loHATHE O KavyecTBEHHBIX peaknusx. Muaukaropsl. M3MeHeHHE OKpacKu WHIWKATOPOB B
LIEJIOYHOU Cperie.

Kucnotsl, ux cocraB u HazBanus. Knaccuduxamus kucnot. [IpeacraButenu KUcaoT: cepHasi, COs-
Has U a30THas. MI3MeHeHne OKpacKy WHIUKATOPOB B KUCJIOTHOM CpeJie.

Conm kak mpoW3BOAHBIE KHUCIOT M OCHOBaHMU. VX coctaB M Ha3BaHus. PacTBOpuMOCTH coneil B
Boje. [IpencraBurenu coneit: xmopua HaTpusi, KapooHaT U pocdart KaabIus.

AMop(HBIE U KPUCTAIITMYECKHE BEIIECTBA.



MeXMONeKyIApHbIE B3aUMOACUCTBUSA. THIIBI KPUCTAJUIMYECKUX PELICTOK: MOHHAs, aTOMHasi, MoJie-
KYJISIpHas ¥ METaJNInYecKasi. 3aBUCUMOCTb CBOMCTB BEILIECTB OT TUIOB KPUCTANIMYECKUX PEIIETOK.

BemectBa MOJIEKYJISIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHHMs. 3aKOH TMOCTOSHCTBA COCTaBa JJis
BEILIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Yucteie BemecTBa 1 cMecH. [IpuMepsl JKHUIKUX, TBEPABIX M ra3000pa3Hbix cMmeceil. CBoiicTBa 4uc-
ThIX BellecTB U cMmecell. Mx cocraB. MaccoBast 1 oObeMHasi oM KOMIIOHEHTa cMmecu. Pacyersl, cBs-
3aHHBIC C UCIIOJIb30BAHUEM MTOHSATHUS «IOIS».

Pacuernbie 3amaun, 1. Pacuer MaccoBoil M 0ObEMHOM J0J€l KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brruucnenne MaccoBoi J10Jid BEIIECTBA B PacTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO BEIECTBA U
Macce pactBopures. 3. BoruncieHue Macchbl pacTBOPSIEMOIO BEIIECTBA U PACTBOPHUTES, HEOOXOJUMBIX
JUIsL TIPUTOTOBJICHUS OIPEICIICHHOW MacChl pacTBOpPa C M3BECTHOM MAacCOBOM J10JIEM PacTBOPEHHOIO
BEILIECTBA.

JdemoncTpanuu. OOpasibl OKCHUIOB, KHUCJIOT, OCHOBAaHWUW W coyied. Mopaenn KpHCTALIHYECKUX
pELIeTOK XJIopuaa HaTpusl, anmasa, okcuaa yraepoaa (IV). B3peiB cmecu Bogopona ¢ Bozayxom. Cro-
coObl pazneneHus cMmeceil. Juctwmisiiuss Boabl. V3MEHEHHWE OKpacKd HWHAMKATOPOB B PacTBOpPAX
menoueit. IlpaBuno pazdaBnenus H2SO4. M3MeHeHwe OKpacKM  HMHAMKATOpPOB B pacTBOpax
kucaoT. O4ncTKa 3arpsA3HEHHON OBapEHHON COIU

JlaGopaTopHble onbIThl. 1. 3HAKOMCTBO ¢ OOpa3lamMH BEIIECTB Pa3HBIX KiaccoB. 2. Paznenenwue
cMecei.

Tema 4. U3MeHeHUs1, TPOUCXOSIIIIHE C BeIECTBAMU

[TonsiTue sABIEHUN Kak MU3MEHEHUM, MPOUCXOMSIINX C BEUIECTBAMU. fIBJIEHUS, CBA3AHHBIE C HU3ME-
HEHUEM KPHUCTAIJIMYECKOTO CTPOCHHUS BEIIECTBAa IMPHU IOCTOSHHOM €ro cocraBe, — (hU3nMveckue
sBiieHusi. DuU3ndeckue SBJICHUA B XUMUU: AUCTWLISALNS, KPUCTAJUIM3allKs, BbIIapUBAaHUE M BO3TOHKA
BEIIECTB, IEHTPUPYTUPOBAHUE.

SIBneHus1, CBA3aHHBIE C U3MEHEHHEM COCTaBa BEIECTBA, — XUMUYecKue peakuuu. [IpusHaku u yc-
JIOBUSI TIPOTEKaHWsI XuUMHYecKuX peakiuil. [loHsiTue 00 5K30- M SHIOTEPMHYECKHX PEAKIUIX.
Peaknun ropeHuss Kak 4acTHBIM Cilydall 3K30T€PMUYECKHUX PEAKUUN, NPOTEKAIOUIUX C BBIIACICHHEM
CBETa.

3aKOH COXpAaHEHHMS MAacChl BeEIIECTB. XHUMHUYECKHE YpaBHEHHUs. 3HAUCHHUE HHACKCOB U
koa¢pdunmenToB. CocTaBieHNE ypaBHEHUN XUMUUECKUX pPEaKLUM.

Pacuetsl mo xuMHueckuM ypaBHEHHSM. Pemienue 3amad  Ha  HaAXOXKJCHHE  KOJIMYECTBA
BEIIECTBA, MAcChl WM O0bEMa MPOJYKTa PEAKIMH MO KOJMYECTBY BEIIECTBa, Macce WM O0BeMY
HCXOJ/IHOTO BEIIEeCTBa. PacyeTsl ¢ UCTIOIB30BaHUEM TTOHSITHUS «I0JIs», KOT/Ia UCXOAHOE BEIIECTBO JIaHO B
BHJIE PACTBOpPA C 3aJaHHOM MAacCOBOMW JI0JIEW pPACTBOPEHHOT'O BELIECTBA WM COJEPKHUT ONPEACIICHHYIO
JTOJTFO TIPUMECEH.

Peakuun paznoxenus. [lonsatue o ckopocTn Xxumuueckux peakuuii. Karanuzatopsl. @epMeHTHI.

Peakuu coequnenus. Karanutuueckue u HekatanmuTuyeckue peakiuu. OopaTtuMbie 1 HEOOpaTUMbIe
peakiuu.

Peaknun 3amenieHus. DIEKTPOXUMHUYECKUN PpAJl HANPSDKEHUH METauIoB, €ro  UCIHOJIb30BaHUE
JUISl IPOTHO3UPOBAHUSI BO3MOYKHOCTH MPOTEKAHUS PEAKLIUN MEXKIY METAJIaMU U PacTBOPAMH KHUCIOT.
Peaxiuu BeITeCHEHUS OJTHMX METAJNIOB U3 PACTBOPOB UX COJIEH APYTMMH METaJNIAMHU.

Peakuuu oOMeHa. Peakiuu HedTpanmu3anuu. YcCIOBHS MPOTEKaHMS peakinii oOMeHa B pacTBOpax
JI0 KOHIIA.

Tunel XUMHUYECKUX peakuuil (M0 MNpPU3HAKY «UHUCIO W COCTaB  MCXOJHBIX  BEIIECTB U
MPOJYKTOB pPEaKlUM») Ha TPHUMEPE CBOWCTB BOJBI. Peakumsi pas3ioxKeHWUs — JJIEKTPOJU3 BOJIBI.
Peaknuu coennHeHus — B3aUMOJIEUCTBUE BOJIbI C OKCUAAMHU METAJJIOB M HeMeTasuioB. [loHsTue
«TUIPOKCUABDY. Peakinu 3aMenieHns — B3aUMOJIEUCTBUE BOJBI C HIEJIOYHBIMU U II€T0YHO3EMEIbHBIMU
MeTtaimamu. Peakiinn oOMeHa (Ha mpuMepe ruapoin3a cylib(uua aTroMUHUS U KapOuaa Kalblus).

PacuerHnbie 3apaun. 1. Beiuncinenue no XMMUYECKUM yYpaBHEHHUSIM MAacChl MJIM KOJIMYECTBA Bellle-
CTBa 10 M3BECTHOM Macce WM KOJWYECTBY BEIIECTBA OJHOTO M3 BCTYMAIONIUX B PEAKIIMIO BEIIECCTB
WM MPOJIYKTOB peakiuu. 2. Beruncienne Macchl (KOIMYecTBa BellecTBa, 00beMa) MPOAyKTa PeaKIu,
€CJIM M3BECTHA Macca WCXOJHOTO BEIIEeCTBA, COJICPIKAIIETO ONPEACTICHHYIO JIOJII0 TpHMecen. 3.
Breruncnenne macchl (KOMMYecTBa BEIIECTBA, 00beMa) MPOAYKTAa pEakIMd, €CIM H3BECTHA Macca
pacTBOpa ¥ MaccoBas J10Js1 PACTBOPEHHOT'O BEILIECTBA.



demoncTpauuu. [Ipumepsr pusznueckunx sBIICHUN: a) TUIaBiIeHUE napaduHa; 0) BO3TOHKA oA WK
OCH30MHON KHUCJIOTBI, B) pACTBOPEHHE IepMaHTaHaTa Kanus; r) nuddy3us TyIIUCTHIX BEIIECTB
C TOpSIIEH TaMIIOYKH HakaTuBaHus. [[puMepsl XUMUYECKUX SBJICHUI: a) TOpeHure Maraus, ¢pocdopa; 0)
B3alMO/JICIICTBUE COJIIHOM KHCJIOTHI ¢ MPaMOpPOM WJIM MEJIOM; B) moayudeHue ruapokcuga meau (II); r)
pacTBOpEHHE MOJYYEHHOTO TMAPOKCHAA B KHCIOTax; 1) B3aumojeictBue okcuaa meau (II) ¢ cepHoit
KHCIIOTOM TpU HarpeBaHUW; €) pas3JIoKEHHWE I[IepMaHraHaTa Kainus; JK) B3aUMOJAEHUCTBUE
pa30aBIeHHBIX KUCIOT C METAJUIAMU; 3) Pa3JIOKEHHE MEPOKCH 1A BOJOPOA; 1) IEKTPOIU3 BOIBI.

JlabopaTopHble onbIThl. 3. CpaBHEHUE CKOPOCTH MCHAPEHHUS BOJbI U CIIUPTA 10 MCUE3HOBEHUIO UX
Kareynb Ha GUIbTpOBaIbHOK Oymare. 3a. BzaumopeiicTBue okcuaa Maraus ¢ kucioramu 4. OKUCIIeHHE
M€Y B IJIAMEHU CHUPTOBKU WM TOpenku. 5. [loMyTHeHHE M3BECTKOBOUM BOJBI OT BBIABIXAEMOTO YT'-
nekucioro rasa. 6. [lomydyenue yriaekuciaoro raza B3auMOACHCTBUEM COAbI U KUCIOTHL. 7. 3aMenieHue
Meau B pactBope xiopuaa meau (I1) xenezom

Tema 5 .IlpakTuxym Ne 1. [IpocTeiimme onepanuu ¢ BelecTBOM

1. IlpaBuna TexHUKK 6€30MaCHOCTH IpU paboTe B XUMHUECKOoM KabuHete. [IpreMsr oOpateHus ¢ na-
O6opaTtopHbIM 000pYIOBAaHUEM M HarpeBaTelbHbIMU Ipubopamu. 2.I1pu3Haku XuUMUYecKuX peakuuii. 3.
[IpuroToBneHue pacTBopa caxapa M OIPEIECIEHHE MAacCOBOM JOJM €ro B pacTBope.4. OYUCTKA
3arpsiI3HEHHON TOBAPEHHOMW COJIH.

Tema 6. PacrBopenue. PacrBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB

PactBopenne kak (U3NKO-XUMHYECKHUIHA Iporecc. [TonsaTne 0 rujparax U
Kpuctajuioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak  MOJEIb  3aBUCUMOCTH
PacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIlepaTypbl. HachilieHHbIe, HEHACBIIIEHHBIE U TIEPECHIIIICHHBIS
pacTBOpPbL. 3HAUEHUE PACTBOPOB JJIsI IPUPOIBI U CEITBCKOrO X035MCTBa.

[TonsATHE 00 IEKTPOTUTUYECKON AUCCOUUAIMH. DIEKTPOIUTHI M HEAJIEKTPOIUTHL. MEeXaHu3M JUCCO-
LHALNN 3JIEKTPOJIUTOB C PA3IUYHBIM TUIIOM XUMHUYECKOM CBs3U. CTENEeHb 3JEKTPOIMTHYECKON TUCCO-
ruaryy. CHUIIbHBIE U cT1a0ble SIIEKTPOIIHTEI.

OCHOBHBIE TMOJIOKEHUSA TEOPUU DIEKTPOIUTHYECKOW auccouuranuu. HoHHbIe YpaBHEHUs
peakuuii. YcnoBusi IpOTEKaHUS PEaKIMu OOMEHa MEXIY DJIEKTPOJIUTAMHU 10 KOHIIA B CBETE MOHHBIX
MPEICTABICHUM.

Krnaccudukaiys nOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukanus. Jucconuanusi KUCIOT U UX CBOMCTBA B CBETE TEOPUU AIIEKTPOJIUTHYE-
CKOM qucconuanuu. MosekysasipHble U HOHHBIE YPAaBHEHMS peakuil KUCIIOT. B3anmoelcTBre KUCioT ¢
MeTaJUTaMH. DJIEKTPOXUMUYECKUN DPsiI HANPsHKEHUN MeTalioB. B3auMozeiicTBue KUCTOT ¢ OKCHAaMH
MeTajuioB. B3ammonelcTBue KUCIOT C OCHOBaHUSIMU — peakius HelTpanuzauuu. B3aumopeiictBue
KHCIOT ¢  conaMu. Mcronb3oBaHwe — TaOnMIbl  PACTBOPUMOCTH  JJIs XapaKTEePUCTUKU
XUMHUYECKUX CBOMCTB KHUCIIOT.

OcHoBanusl, ux knaccupukanus. Jucconuanys OCHOBaHUHN U MX CBOMCTBA B CBETE TEOPUHU DIIEKTPO-
JUTUYECKON aucconuanuu. BzanMoaeiicTBue OCHOBAaHUN C KUCIOTAMM, KUCIOTHBIMA OKCHJAMH U CO-
nsmu. Mcnonp3oBaHue TaOIMLBI PACTBOPUMOCTH Ul XapaKTEpPUCTUKU XHMHUYECKUX CBOMCTB
OCHOBaHMH. Pa3noxeHne HepacTBOPUMBIX OCHOBaHUM MTPU HAIPEBAHMH.

Conu, ux knaccuukanys U TUCCOLUAIUS PA3NUYHBIX TUMOB conell. CBOICTBa coneil B cBeTe Teo-
pUHM  BIEKTPOJUTHUYECKOM auccoluanud. B3ammoaencTBue cojled ¢ MeTaulaMu,  YCJIOBUSA
MPOTEKaHUs H3TUX peakuuil. B3aumopeiicTBue coied C KHUCIOTaMH, OCHOBAaHUSMH U COJISIMHU.
Hcnonb3oBanue TabIUIbl PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O060061IeHne cBeieHnit 00 OKCHUIaX, X KIACCU(PUKAIIMU U XUMUYECKIX CBOMCTBAX.

['eneTnueckue psapl METAUIOB U HEMETAIIOB. ['eHeTHUeckasi CBsi3b MEXy KJlacCaMH HeopraHuye-
CKHX BEILECTB.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENh U BOCCTAHOBUTENb, OKHCJICHHE W
BOCCTAHOBJICHHE.

Peakuuu noHHOrO OOMEHA M OKHCIUTEIBHO-BOCCTAHOBUTENIbHBIE peakiiny. CocTaBieHHe YpaBHEHUH
OKHUCJIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIINI METOOM DJIEKTPOHHOTO OaiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METANIOB M HEMETAJJIOB, KUCJIOT U COJIEH B CBETE MPEICTaBICHUM
00 OKHCITUTEIBHO-BOCCTAHOBUTENBHBIX MPOIECCAX.

JdemoHcTpanuu. VcnbiTaHue BEIMECTB M MX PacTBOPOB Ha 3JIEKTPONPOBOJHOCTh. JIBH>KEHME
OKpAILIEHHBIX HOHOB B AJIEKTPUUYECKOM M0JIe. 3aBUCUMOCTb 3JIEKTPOIPOBOHOCTH YKCYCHOM KUCIIOTHI OT
KOHIICHTpaluu. B3aumojeiicTBue UHKaA ¢ cepoil, coistHoi kucimoroi, xnopuaom meau (I1). Topenue



Maraus. B3anmoneicTBre XJIOpHOW M CEpOBOAOPOIHOM BOAbL. HelTpanuzamus menoyud KUCIOTOM B
MPUCYTCTBUU MHAMKATOpa. PacTBOpeHue BelIECTB B pa3fUUYHBIX pacTBopuTessax. [Ipumepsl peakuuid,
HIYIIKX 10 KOHIA. ['eHeTnueckas CBA3b MEX/1Y OCHOBHBIMH KJIACCAMU HEOPTraHUYECKUX COECTMHEHUM.

Ocy1ecTBiIeHHE IEPEXO0B!

P—P205—H3P04—Ca3(POs)Ca—CaO—Ca (OH)2

JlaGopaTopuble onbIThl. 8. Peakium, XapakTepHble Ui pPAacTBOPOB KHUCIOT (COJSIHOM WU
cepHoit). 9. Peaknuu, xapakTepHbIe JJII PACTBOPOB Ieno4Yei (TMAPOKCUAOB HaTpus wim Kamwms). 10.
[Tonyyenue u cBoOiCTBa HEPaCTBOPUMOIro OCHOBaHMS, Hanmpumep ruapokcuaa meau (II). 11. Peakuun,
XapakTepHBIC IS PACTBOPOB cotiel (Hampumep, 11 xiopuaa menu (II). 12. Peakuuu, xapaktepHsie 1ist
OCHOBHBIX OKCHJOB (Hampumep, Uisl okcuaa kanblus). 13. Peakiuu, XapakTepHble A KMCIOTHBIX
OKCHJIOB (Hampumep, UIsl yIJIEKUCIIOro ra3a).

Tema 7. IlpakTukym Ne 2. CBolicTBa pacCTBOPOB 3J1€KTPOJIUTOB

5. YcnoBusi IpOTEKaHUsI XMMHUYECKMX pEaKUUi MEXIy pacTBOpaMH AJIEKTPOJIMTOB 10 KOHILA. 6.
CaoiicTBa KUCJIOT, OCHOBaHMI, OKCHJIOB U cOJIe. /. Pernienue skcriepuMeHTaIbHbIX 3a/1a4.

TEMATHUYECKOE INMTAHUPOBAHHUE

o
Ne Koua-Bo
n/n TEMA YPOKA uacos
Bgenenne (5 yacon)
1 BBOHBINM HHCTPYKTaX 11O TEXHUKE 0€30I1aCHOCTH. 1
XUMUs — 4aCTh €CTECTBO3HAHUS
9 [IpeBpamienus B-B. KpaTkuili o4epk MCTOpUU Pa3BUTHS XHMMH. 1
Wcnonws3oBanue 3D naboparopun
3 [ICX5 I.1.MenneneeBa 3HaKH XUMHYECKHUX AJIEMEHTOB. 1
4 Xumuyeckue  (HopMyIbl. OtHocuTenbHAasE aToMHasT H 1
MOJIEKYJISIpHAsi Macca dJIeMeHTa
5 IIpakTnueckas padora Nel «llpuemsl oOpamenuss c¢ 1
Ja0.000py10BaHHEM W HarpeBaTeJbHbBIMH NPHOOpPaMH.
CTtpoeHue miiaMmeHmn».
Tema 1. AToMbI XUMHYECKHX JieMeHTOB (9 yacoB)
6 OCHOBHBIE CBEJICHUS O CTPOEHUH aTOMOB. 1
7 N3meHeHns B cocTase siiep aTOMOB XUMUYECKUX JIEMEHTOB. 1
N3otomsl.
8 CTtpoeHue 3eKTPOHHBIX 000I04YEK aTOMOB. 1
9 W3MmeHeHne uncia 3J€KTPOHOB Ha BHEIIHEM YHEPTETUUECKOM 1
YpOBHE aTOMOB XUMUYECKUX JIEMEHTOB
10 | B3aumogeiicTBuE aTOMOB 3JIEMEHTOB-HEMETAIIIOB MEX]y COOOH. 1
KoBaneHntHas HenonsipHas XUMHYECKask CBA3b.




11

KoBanenTHas IoJIApHasA XUMHUYCCKaA CBA3b.

12 | MeTaiumnyeckass XMUMHYSCKasl CBSI3b.
13 | O6o0mIeHUE U cUCTeMaTH3alus 3HaHUH 1o TeMaM 1 u 2.
14 | KourpoJabHas padora Nel mo temam 1 u 2.
Tema 2. IIpocTsie BemecTBa (7 4acoB)
15 | [IpocTeie BeniecTBa-MeTaIIbI.
16 | [IpocTsie BemecTBa -HEMETAILIBI.
17 KonmuecTBo BemecTBa
18 | Pemenwue 3amau o teme «KonnuecTBo BemecTBa»
19 | MousipHBIi 00BEM Ta30B.
20 Pemenue 3amay mo reme « MoJIApHBII 00BEM Ta30BY
21 | O6oOuieHne u cucreMaTi3anys 3HaHui mo teme «IIpocrteie

BE€OICCTBa».

I'naBa Tperbs. Tema 3. CoeMHeHUs] XMMUYECKHX 3JieMeHTOB (14 yacoB)

22 CreneHb OKHCIICHUSA

23 Baxneiimue kiaccbl OMHAPHBIX COCTMHEHU.

24 OcHoBaHusl.

25 KucnoTsl.

26 Comnn.

27 Comu

28 | O0oO1meHne U cucTeMaTH3amus 3HaHui 110 Teme «CoeaquHEeHUS
XUMHYECKHUX DJIEMEHTOBY

29 | AmopdHbIe n KpucTaJuTMIecKue BemecTBa. Kpucrammyeckne
PEIIeTKH.

30 | Yucrele BemecTBa 1 cmecu. IlpakTudeckas padora Ne2
«O4ncTKa 3arpsi3HEHHON OBAPEHHOM COTH»

31 MaccoBas 10J1s1 KOMIIOHEHTOB U CMECH.

32 | Pemenne 3amad mo teMe «MaccoBas 10 KOMIIOHEHTOB U
CMECH»

33 | IlpakTnyeckasi padora Ne3. IIpuroroBiieHne pacTBopa
caxapa ¢ 3aJJaHHO# MacCCOBOM [10JIeil paCTBOPEHHOIr0BelIeCTBA.

34 O0001IeHNEe U cucTEMAaTH3aIMs 3HAHUH 110 TeMaM 2 U 3.

35 | KonrpoJubhas padora Ne 2 mo remam 2 u 3.

Tema 4. U3mMeHeHus1, npoucxoasimue ¢ Bemecrsamu (11 yacon)




36 ®dusnyeckue SBICHUS B XUMHH. XUMHUYECKUE PEAKITUH.

37 Xumnueckue peakuu. [IpusHaky XUMUYECKUX peaKkui
38 XHUMHUYECKUE YPaBHCHHUSI.

39 PacueTsl 10 XMMHUYECKUM ypaBHEHUSM

40 THUIbI XUMUYECKHUX PEAKITUH.

PeaKI_[I/II/I COCAUHCHHA U PA3JIOKCHUSA

41 Tunbel XuMUYECKHX peakiuid. Peakiuu 3amerieHus 1 ooMeHa
42 THUITBI XUMHUYECKUX PEAKLUN HA IPUMEPE CBOWCTB BOJBI.
43 [TonsiTHE O CKOPOCTH XUMHYECKOH peakiuu. DaKkTOpbl,BIUSIONINEC

Ha CKOPOCTH pCaKIIun

44 IIpakTuyeckas padbora Ne4. IIpusHaKu XMMHUYECKHX
peaxuuii

45 O0o01IeHre ¥ cucTeMaTU3alus 3HaHUH 110 TeMe 4.

46 KonTposbHasi padora Ne3 mo Teme 4.

5. PactBopenue. PacTBopbl.

Peakuuu noHHOTO 00MEHA U OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE peaknuu (204acoB)

47 PacTBopeHue kak pU3NKO — XUMHUYECKH mTporiecc. THIibl
pacTBOpOB.

48 DIEeKTPOTUTHYECKAs JUCCOLUAIIHS

49 DAEeKTpOoTUTHYECKAs TUCCOLHALINS

50 HoHHBIE ypaBHEHUS pEaKITHii

51 IIpakTyeckas padora NeS

Yc10BUSI IPOTEKAHUSI XMMHYECKHUX PEaKIHil MeKIYpPacCTBOPaAMH
3JIEKTPOJINTOB 10 KOHIIA.

52 Kucnotsl, ux kimaccuukanus 1 cBoicTBa.

53 Kucnotsl, ux kiaccupukanus u CBOMCTBA.

54 OcHoBaHMs1, UX KITaCCU(PHUKAIMS U CBOHCTBA.

55 OcHoBaHus1, UX K1accu(UKaIUsI U CBOMCTBA.

56 Oxcupl, UX Kiaccu(uKaius 1 CBOMCTBa

S7 Oxcupipl, uX KiacCU(pUKaIusi U CBOWCTBA

58 Conu, ux CBOMCTBA.

59 ['eHeTHUeCKast CBSA3b MEXKy KIIACCAMH HEOPTaHUIECKUX

COeTUHEHNN




60 IIpakTHyeckas padora Ne6. CoiicTBa KHCJIOT OCHOBAHWH, 1
OKCH/IOB H COJIei.

61 KonTposbHast padora Ned4 no Teme 5. 1

62 OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1

63 IpakTuyeckas padora Ne7 Penrenue d3KcnepuMeHTAIbHBIX321a4. 1

64 OCHOBHBIC CBEJICHHS O COCTAaBE U CTPOCHHH aTOMa XUMHUYECKOTO DJIEMEHTA. 1
XapakTeprucTuKa XUMUIECKOTO AJIEMEHTa 10 1monoxeHuo B [1C

65 Buabl XuMUYeCKO CBA3M B HEOPTAaHUYECKHUX BEIIECTBAX 1

66 OCHOBHBIC KJIACChl HEOPTraHMYECKUX COCAMHEHHA W WX XUMHUYECKUE 1
CBOMCTBA. 3aKIIOYUTEIBHBIN YPOK 10 Kypcy 8 Kitacca

9 knacc
IMMOSACHUTEJDBHAS 3AIIUCKA

Pabouast mporpamma paspaborana Ha ocHoBe [IprmMepHoii pabodeii mporpaMmsl 10 XUMHUH, B
COOTBETCTBHUH C TPEOOBAHUSAMH K pe3y/IbTaTaM OCHOBHOTO 00mIero 00pa3oBaHusl, MPEICTaBICHHBIMH B
(eneparbHOM rocyIapcTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE, U OPUSHTUPOBAaHA HA HCIIOJIb30BaHHE
y4e0OHO-METOJMYECKOTO KOMILICKTA:

1. I'abpuensn, O. C. Xumus. 9 xnacc : yueonuk / O. C. I'abpuensH. — 2-¢ u3a., crepeoruir. — M. :
Hpoda, 2019

2. l'abpuenan, O. C. Xumus. 9 k1. : pabodas terpanp k yaueoHuky O. C. ['abpuensHa «XuMus. 9 Kiacc
/ O. C. T'abpuensh, C. A. CnankoB. — 2-e u3., crepeoturt. — M. : lpoda, 2019

3. I'abpuenan, O. C. Xumus. 9 KI1. : TeTpaab Ul 1a00paTOPHBIX OMBITOB U pakTuiyeckux padot / O. C.
lNabpuensn, A. B. fAmykosa. — M. : [Ipoda, 2019.

4. I'abpuenan, O. C. Terpaap 11 OLIEHKH KadecTBa 3HaHUH 110 XUMuH K yueOHuky O. C. 'abpuensna
«Xumus. 9 kmace» / O. C. I'abpuensiH, A. B. Kynmosa. — 2-e u3a., crepeorun. — M. : JIpoda, 2019.

5. I'abpuensn, O. C. Xumus. 8-9 kn. : meron. mocodue / O. C. T'abpuensn, A. B. Kynmosa. — M.
: Apoda, 2019

6. ['abpuenan, O. C. Xumus. 9 KII. : KOHTpOJIbHBIE U 1TpoBepouHble padoTel / O. C. 'abpuensH, I1. H.
bepeskun, A. A. YmakoBa. — M. : Jlpoda, 2016.

7. I'abpuenan, O. C. XUMUYECKUHN SKCIIEPUMEHT B LIKOJIE. 9 KII. : yueOHO-MeToAndYecKoe nocooue /

O. C. T'abpuensn, H. H. Pynos, B. . Tonkynos, I'. A. lllunapesa. — M. : [Ipoda, 2015

8. l'abpuenan, O. C. Xumus. 9 KII. : 3JIeKTpOoHHOE MyIbTUMeArnitHOE ipuioxenue / O. C. ['abpuensH. —

M. : Ipoda, 2019

9. I'abpuensn, O. C. Xumus. 8 kinacc : yueouuk /O. C. I'abpuensu. — 2-¢ usn., nepepad. — M. : Jpoda,
2019.

10. I'abpuenan, O. C. Xumus. 8 k. : pabouas terpanp k yueOnuky O. C. ['abpuensna «Xumus. 8
knace» / O. C. I'abpuensiH, C. A. CnaakoB. — 2-e u3fl., crepeotun. — M. : Ilpoda, 2019.

11. I'abpuensn, O. C. Xumus. 8 KII. : TETpaab IS JIA0OPAaTOPHBIX OMBITOB U MpakTH4YecKux padot / O.
C. l'abpuensn, A. B. Kynmiosa. — M. : [Ipoda, 20149

12. TIabpuenan, O. C. Xumus. 8-9 k. : meron. mocodbue / O. C. T'abpuensn, A. B. Kynosa. —
M. : [Ipoda, 2014.

13. I'abpuensan, O. C. Xumus B TecTax, 3a1a4ax, ynpaxaeHusx. 8 kinacc. K yueonuky O. C. ['abpuensna
/ O. C. T'abpuensH, T. B. Cmupnosa, C. A. Cnagkos. — M. : [Ipoda, 2019.

14. Kynyosa, A. B. Xumus. 8 k1. : nuarnoctuueckue padotsl / A. B. Kymnmosa. — M. : [Ipoda, 2016.

15. I'abpuenan, O. C. Xumus. 8 K. : KOHTPOJIbHBIE U poBepouHbie padoTsl / O. C. 'abpuensn, I1. H.
bepeskun, A. A. YmakoBa. — M. : JIpoda, 2019.



16. I'abpuensn, O. C. Xumus. 8 k1. : HacToybHast kaura yuutens / O. C. 'a6puensa, H. I1.
Bocko6OoitnukoBa, A. B. SmrykoBa. — M. : JIpoda, 2015.

17. I'abpuenan, O. C. Xumus. 8 KII. : 2IEKTPOHHOE MylbTuMenuitHoe npunoxkenue / O. C. [MabpuensH. —
M. : [Ipoda, 2019.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJMETA 8 KJIACC

B cooTBercTBUM € (henepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM OCHOBHOT'O
o01iero o0pa3oBaHus ydalluecs J0JKHBI OBJIaIeTh TAKUMHU I03HABATEIbHBIMU YU€OHBIMU JICHCTBUAMU,
KaKk yMeHue (popMyJInpoBaTh NpodJIeMy U THIIOTE3Y, CTABUTh LEJIU U 3a]1a4l, CTPOUTH IJIaHbI IOCTH)KEHUS
LeJIel U pEeLIeHUs IOCTaBIEHHBIX 33/1a4, IPOBOJUTH SKCIIEPUMEHT U HA €70 OCHOBE JIENIATh BBHIBOJIBI U
YMO3aKJIIOUEHHUs, IPEICTaBIATh UX U OTCTauBaTh CBOIO TOUKY 3peHMsl. Kpome 3Toro, yyamiuecs 10JIKHBbI
OBJIa/IETh IPUEMAMH, CBSI3aHHBIMH C OIIPE/ICIEHUEM ITOHATUIN: OrpaHUYUBATh UX, ONUCHIBATH,
XapaKTepu30BaTh U cpaBHUBATH. CI€10BaTENBHO, IPY U3YYEHUU XUMUU B OCHOBHOM IIKOJIE ydalluecs
JIOJIKHBI OBJIAZIETh YUEOHBIMU JEHCTBUSAMHU, TO3BOJISIOIIMMU UM JOCTUYb JIUYHOCTHBIX, IPEAMETHBIX U
MeTanpeMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB.

[Ipennaraemas mporpaMmma o XMMHH pacKpbIBaeT BKJIAJ y4€OHOr0 MpeaMETa B JOCTHKEHHE Lieeil
OCHOBHOT'O 001IeT0 00pa30BaHUs U ONPEAEIIEeT BAXKHENIINE COep KaTeIbHbIC TMHUH IIPEIMETa:

* «BEILECTBO» — 3HAHHUE O COCTaBE U CTPOEHUU BEILECTB, UX CBOWCTBAX U OMOJOrMYECKOM 3HaYECHUU;

* «(XUMHYECKasl PEAKIUs» — 3HAHUE O IPEBPAIICHUIX OJJHUX BELIECTB B IPyrUe, YCIOBUAX MPOTEKAHUS
TaKUX MPEBpAILEHU U criocobax ynpaBiIeHHs PeaKLUIMU;

* «IIPUMEHEHUE BEILECTB» — 3HAHHUE U OIBIT OE30IIaCHOT0 0OpallleH!s ¢ BellecTBaMM, MaTepralaMy U
npoueccamu, HeoOX0IMMBIMU B OBITY U Ha IIPOU3BOJICTBE;

* «I3bIK XUMHM» — OEPUPOBAHUE CUCTEMOM BaXKHEUIINX XUMUYECKUX MTOHATUH, 3HAHUE XUMHUYECKON
HOMEHKJIATYPHI, @ TAKXKE BJIQJICHUE XUMHUECKOW CUMBOJIMKON (XUMHUECKUMH (HOpMYTIaMH U
YPaBHEHUSIMH).

MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVIAHE

B npornecce ocBoeHHs MpOrpaMMbl Kypca XMMUU AJI1 OCHOBHOM IIKOJIBI yYallIHecs OBJIaIEBAIOT
YMEHHSIMH CTaBUTh BOIPOCHI, HAOII01aTh, 00BICHATD, KIACCU(PHUIIMPOBATH, CPABHUBATH, IIPOBOIUTH
SKCIIEPUMEHT U UHTEPIIPETUPOBATH BHIBO/IBI HA €M0 OCHOBE, ONPEAEIATh UCTOUYHUKN XUMUYECKOU
uH(pOopMalny, NOJIy4aTh U aHAIU3UPOBATH €€, a TAKXKE FOTOBUTH HAa 3TOM OCHOBE COOCTBEHHBII
UH(GOPMaIIMOHHBIN MPOAYKT, MPE3EHTOBAThH €T0 U BECTH JAUCKYCCHIO.

[TporpaMma Kypca XHMHH JJIsl OCHOBHOM IIKOJIBI pa3padaThiBajach C y4€TOM MepBOHAYATBHBIX
NPEJICTaBICHNUM, OJYYEHHBIX YYalllMMUCS B HA4YaJIbHOM LIKOJIE IPU U3YYEHUH OKPY’KAIOIIEro MUpA.

[Tpennaraemast mporpamma XOTsl © HOCUT OOILEKYJIBTYPHBIN XapakTep U HE CTaBUT 3ajjauy
npogecCHOHAIBHON MOATOTOBKHU YYAIIUXCsl, TEM HE MEHEe M03BOJISIET UM ONPEACTUTHCS C BBIOOPOM
npoduis 00ydeHus B cTapiieil mKkoie.

ba3zucHeril yueOHbIi (00pa3oBaTeNbHbIN) TUIAH HA U3yYE€HUE XUMUU B OCHOBHOM IIKOJIE OTBOJIUT 2
y4eOHBIX Yaca B HEJIEI0 B TEUECHUE KaKI0TO Toja o0ydenus, Bcero 140 ypokos, 1mo 70 4acoB B roj.

OCHOBHBIE UJAEU ITPEUVIAT'AEMOI'O KYPCA

* MarepuanbHO€ €JUHCTBO BELIECTB €CTECTBEHHOIO MUPA, UX T€HETUYECKAsI CBSI3b;

* IPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX/ly COCTaBOM, CTPOEHUEM, CBONCTBAMU, MOJIYYEHUEM U
IPUMEHEHHUEM BEIIECTB;

* I03HABAEMOCTb BEILIECTB U 3aKOHOMEPHOCTEN IPOTEKAHUSI XUMUYECKUX PEaKInii;

* 00BSACHSIONIAs ¥ IPOTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUH IS (PAKTOJIOTMYECKOT0 MaTepuana
XUMUH JIEMEHTOB;

* KOHKPETHOE XMMHYECKOE COEIMHEHHNE KaK 3BE€HO B HETIPEPHIBHOM 11€TIM PEBpAIeHNU BELIECTB,
Yy4acCTBYIOIIEE B KPYTOBOPOTE XUMUUYECKUX AIEMEHTOB M XUMHUYECKON HBOJIOLINN;



* 00BEKTUBHOCTh U IO3HABAEMOCTh 3aKOHOB IPUPO/Ibl; 3HAHNE 3aKOHOB XUMHH MTO3BOJISIET YIIPABIISThH
XUMHUYECKMMHU PEBPALLICHUSIMU BEIIECTB, HAXOAUTh KOJOIMUYECKH 0€30MacHbIe CIOCOObI MPOU3BOJCTBA U
OXPaHbI OKPY’KaIOIIEH CpeIbl OT 3arpsi3HEHMS;

* B3aMMOCBSI3aHHOCTh HAyKH U MPAKTUKU; TPEOOBAHMS MIPAKTUKH — IBMKYIIAs CHJIA Pa3BUTHUS HAYKH,
ycIieXH MPAKTUKHU 00YCIOBICHBI TOCTUXEHUSAMHU HAYKH;

* pa3BUTHE XMMUYECKON HayKH U XMMHU3aLUs HAPOJHOIO XO35AMCTBA CIIy’KaT MHTEpecaM yesloBeKa U
o011ecTBa B LIEJIOM, UMEIOT TYMaHUCTHYECKHI XapakTep U MPU3BaHbI CIIOCOOCTBOBATH PEILICHHIO
rJ100aIbHBIX MPO0JIEeM COBPEMEHHOCTH.

OTH UJlen peanu3yroTcs MyTeM JTOCTHKEHUS CICAYIOIINX Yyelell:

* popmuposanue y ydamuxcsi XMMUYECKON KapTUHBI MUpa KaK OPraHMYeCKOW 4acTH €ro LeI0CTHON
€CTECTBEHHOHAY4YHO! KapTUHBI;

* pazeéumue TIO3HABATEIbHBIX HHTEPECOB, MHTEIICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH yJaluxcs B
npolecce U3y4eHnss UMH XMMUUYECKOW HayKU U €€ BKJIa/la B COBPEMEHHbIN Hay4YHO-TEXHUYECKUI IpOorpecc;

* popmuposanue BaXXHEHIINX JIOTHUECKUX Ollepalnii MblIIJIeHUs (aHaiIu3, CUHTE3, 0000111 Hue,
KOHKpETHU3alusi, CpaBHEHHUE U Jp.) B IPOLIECCE MO3HAHUS CUCTEMbI BAXKHEUIIINX MOHATUH, 3aKOHOB U
TEOPUI O COCTaBE, CTPOEHUH U CBOMCTBaX XUMHUYECKHX BEUIECTB;

* gocnumanue yOSKIEHHOCTH B TOM, YTO IPUMEHEHUE TIOTYyYEHHBIX 3HAHUN H YMEHUH 110 XUMHH
ABJsIeTCA 00BEKTUBHON HEOOXOAMMOCTBIO Ui Oe30I1acHOl paboThI C BEIIeCTBAMH U MaTepHajaMU B ObITY
U Ha IPOM3BO/ICTBE;

* NPOeKMuUpo8arue U peanuzayiisi BBINyCKHUKaMU OCHOBHOM IIIKOJIBI TMYHON 00pa30BaTeIbHOM
TPAaeKTOPUU: BBIOOD Mpod it 00ydeHHs B CTapIIeH IKOJIe WK MPOoPecCHOHATBHOTO 00pa30BaTeIHHOTO
YUPEKACHUS;

* 061a0€eHue KITIOUEBbIMU KOMITETCHIIUAMU (y4eOHO-TI03HaBaTeIbHbIMHU, HH(OPMAIIMOHHBIMH,
OEHHOCTHO-CMBICIIOBBIMU, KOMMyHI/IKaTI/IBHI)IMI/I).

3HaYUTEIBLHOE MECTO B COACPIKaHUHU KypCa OTBOJAUTCA XUMHUYCCKOMY 3KCIICPUMCHTY. OH 103BOISAET
cOopMHpOBATH y yyallluXcs CHelHaIbHbIe IPEIMETHbIE YMEHUS pab0oTaTh C XUMUUYECKUMU BELIECTBAMHU,
BBINOJIHATH MPOCThIE XUMUUECKUE ONBIThI, HAYYUTh UX 0€30MaCHOMY M 3KOJIOTHYECKH IPaMOTHOMY
0OpaIIeHNIO C BEIECTBAMHU B OBITY M Ha IIPOU3BOICTBE.

[TpakTrueckue paboOThl CrpyNIUPOBAHBI B OJIOKM — XUMHUYECKHE TPAKTUKYMbI, KOTOPBIE CIIY>KaT HE
TOJIbKO CPEJICTBOM 3aKpEIICHUs] yMEHUH U HaBBIKOB, HO M KOHTPOJIS KauecTBa UX c(hOPMUPOBAHHOCTH.

I[To cBOEMY YyCMOTpEHHIO, a TaK)Ke UCXO0/11 U3 BO3MOKHOCTEH IIKOJIBHOTO KaOMHETa XUMUHU YUUTEINb
MOJKET U3MEHUTH U CTPYKTYPY IIPENCTAaBICHHOI0 B IPOrpaMMe MPaKTUKyMa, HAIIpUMEDP YBEIUYUTE YUCIIO
1ab0paTOPHBIX pabOT 3a CUET COKPAIICHUS JEMOHCTPAIlUd. DTO BO3MOXKHO MPU HEOOJIBIIOHN
HAIOJIHAEMOCTH KJIACCOB B CEJIbCKUX IIKOJIaX, 0COOCHHO MaJIOKOMIUIEKTHBIX.

Kypc xumuu 8 knacca uzyyaemces 6 0éa smana.

Ilepeviii 5man — XUMHSL B CTaTHKE, HA KOTOPOM PAacCMaTPHUBAIOTCSI COCTAB U CTPOCHUE aTOMa U
BemiecTBa. ETro 0OCHOBY COCTaBIISIFOT CBEJCHUS O XUMUYECKOM 3JIEMEHTE M (hopMax ero CymecTBOBaHUS —
aToMax, U30TOMaX, HOHAX, IPOCTHIX BEIECTBAX M UX BAKHEUIIMX COEAMHEHHX (OKCUAAX U APYTHX
OMHApHBIX COEAMHEHUSX, KUCIIOTAaX, OCHOBAHUAX U COJISIX), CTPOSHUHU BElleCTBa (THUIIOJIOTUH XUMHUUECKUX
CBSI3€H U BUJIAX KPUCTALTUIECKUX PEIICTOK).

Bmopoti sman — XuMusi B TMHAMHKE, HA KOTOPOM yJaIuecst 3HAKOMSITCS ¢ XHMUYECKAMU PeaKITUsIMH
Kak (DyHKIIMEH COCTaBa U CTPOEHUS YUaCTBYIOIIUX B XMMUYECKHUX MPEBPAIICHUSAX BEIIECTB U UX
kiaccu¢ukanuu. CBOHCTBA KUCIOT, OCHOBAaHHIM U COJIeH cpa3y pacCMaTpUBAIOTCS B CBETE TEOPUHU
3JIEKTPOJINTUYECKON qucconuanui. Kpome 3Toro, CBOMCTBA KUCIOT U COJIEN XAPAKTEPU3YIOTCS TaKKe B
CBETE OKHCIUTEIHFHO-BOCCTAHOBUTEILHBIX MPOIECCOB.

OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPE/JIMETA 9 KJIACC

B cootBercTBUY C enepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
o01rero o0pa3oBaHus ydanuecs JOJKHBI OBJIAJIETh TAKMMH MO3HABATEIFHBIMH YICOHBIMU JICHCTBHUIIMH,
KaK yMeHue (GOpMYIHUPOBATH MPOOJIEMY U TUIIOTE3Y, CTABUTH LIEIH U 33]1a4H, CTPOUTH TUTAHBI JOCTHKEHUS
LeJIel U PELIECHHs TOCTABJIECHHBIX 3a/1a4, IPOBOAUTD 3KCIIEPUMEHT U HA €0 OCHOBE JEJaTh BBIBOJIBI U
YMO3aKJIIOUEHHUs], PEJICTABIATh UX U OTCTauBaTh CBOIO TOUKY 3peHus. KpomMe 3Toro, yyamuecs 101KHbI



OBJIQJIETh MPUEMaMHU, CBSI3aHHBIMU C ONPEJEIICHUEM MOHITUI: OTPAaHUYUBATH X, ONHCHIBATh,
XapaKTepU30BaTh U CpaBHUBATh. CleA0BATEIbHO, IPU U3YYEHUH XUMMHUHU B OCHOBHOM IIKOJIE yYaIllIHeCs
JOJIKHBI OBIIAZICTh YICOHBIMH JEHCTBUSMU, MIO3BOJISIONIMME UM JOCTUYD TUYHOCTHBIX, IPEAMETHBIX U
METaNpPeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemas mporpaMma 1o XMMHH PaCKpbIBaeT BKJIJl y4eOHOTO MIPEAMETa B IOCTHIKEHHUE TIEIeH
OCHOBHOTO 00IIIer0 00pa30BaHMs U ONPEACIISICT BAXKHEHIIINE COACpKaTeIbHbIC IMHAH MPEIMETa:

* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHH BEIIIECTB, MX CBOMCTBAX U OMOJIOTMYECKOM 3HAYCHUU;

* (XMMUYECKas PEaKiys» — 3HAaHUE O MPEBPAIICHUSIX OJHUX BEIIECTB B IPYTUE, YCIOBUIX MPOTEKAHUS
TaKUX MMPEBpaIICHUH U CII0CO0aX YIpaBICHUS PEAKIIUSIMH;

* (IMPUMEHEHHUE BEIIECTBY» — 3HAHUE U OMBIT 0€30I1aCHOTO OOpaIeHUs C BEIIECTBAMHU, MaTepUaIaMH 1
npoleccaMu, He0OXO0AUMBIMU B OBITY 1 Ha MIPOU3BO/ICTBE;

* «SI3bIK XUMUW» — ONIEPUPOBAHUE CUCTEMOMN BAKHEUIINX XUMUYECKHUX MMOHITUI, 3HAHUE XUMHYECKON
HOMEHKJIATYPBhI, a TAKXKE BIAJICHHE XUMHUECKOU CHMBOJIMKON (XMMHUYECKUMHU (DOpMyJIaMU U
YpaBHEHUSMH ).

COJAEPKAHUE KYPCA XUMHH B 9 KIIACCE

Tema 1. O01as XapaKTepUCTHKA XUMHUYECKHUX 3JIEMEHTOB
U XUMHYECKUX peakmui

ITepuoanueckuii 3akoH u Ilepuoanueckas cucrtema xumndeckux anemeHToB /. . MenneneeBa B cBete
YUEHUS O CTPOEHUH aToMa. VX 3HaueHune. XapakTepUCTUKA FIEMEHTA 0 €ro MOJI0KEHHUIO B
[Tepuoanueckoii cucreme xumuueckux suemenToB J[. . Menaeneea. CBoHCTBa OKCHIOB, KHCIIOT,
OCHOBaHUH U COJIEH B CBETE TEOPUH JIEKTPOIUTUUECKOMN INCCOLMALMN U IIPOLIECCOB OKUCIICHHUS-
BOCCTAaHOBJICHMsI. [ eHeTHUEeCKuE psAibl METaJIa M HEMETaslla. XapaKTepUCTUKAa XUMHUECKOT0 3JIEMEHTA 10
KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEIMHEHUH.

[TonsiTHE O IEPEXOTHBIX AMEMEHTAaX. AMPOTEPHOCT. | eHETHUECKUil Psi/I IEPEXOAHOTO SJIEMEHTA.
AmboTepHbIe OKCH/IbI ¥ TUIPOKCUIbI. XUMHUECKasi OpraHu3anus Ipupobl. XUMUYECKUE peaKIuy.
CkopocTh XMMHUYECKOH peakiny. Karaau3aTopsl U KaTanus.

JlabopaTopHble onbIThI. 1. [TonydyeHne rupokcuia HMHKA U UCCIEI0BaHUE €r0 CBOUCTB. 2.
MonenupoBanue nocrpoenus Ilepuonnueckoit cucremsl Jl. 1. Menneneea. 3. 3amelieHue xene3omM Me1u
B pacTtBope cyabgaTta Meau (II). 4. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakIuy OT MPUPOIbI
pearupyrouux BEIECTB Ha IPUMEPE B3aUMOJEHCTBUS KUCIIOT C METaJlIaMu. 5. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peaklMM OT KOHILIEHTPALUK PEarupyroluX BEIECTB Ha IPUMepPE B3aUMOAEHCTBUSI LIMHKA C
COJISTHOM KMCIIOTON Pa3iInyHON KOHIEHTpaluu. 6. 3aBUCUMOCTb CKOPOCTH XUMUYECKON peaKuu OT
IUTOIAAM COTIPUKOCHOBEHUS PEAarupyIOIMX BelecTB. 7. MoJenupoBaHue «KUIIALIETO CIos». 8.
3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEAKIIMK OT TEMIIEPATYPbl PEarupyroLINX BELIECTB HA IPUMEPE
B3auMoiecTBus okcuaa meau (1) ¢ pacTBopoM cepHOI KUCTOTHI Pa3IMYHON TeMIEpaTyphl. 9.
Pasznoxenune mepokcuaa Bojopoja ¢ nomomibio okcuja maprasua (IV). 10. OOHapyxeHue katanassl B
NUILEBBIX npoaykTax. 1 1. MHrubupoBaHue B3auMoIeHCTBHS KUCIOT C METaJUIaMU YPOTPOIIMHOM.

Tema 2. MeTaJLJIBI

[Tonoxxenne metaiioB B [lepuoandeckoi cucreme xumMmuueckux sneMeHnToB J1. 1. Menneneena.
Mertannuyeckasi KpucTasindeckas perierka 1 Metajuinyeckasl XuMuueckas cBsa3b. O0miue pusndeckue
cBoiicTBa MeTaisioB. CIuIaBbl, UX CBOMCTBA M 3HaYeHHE. XUMUYECKHE CBOMCTBA METAJIIOB KaK
BOCCTaHOBUTEIIEH, a TAK)KE B CBETE MX MOJOKEHHUS B DJIEKTPOXUMHUUECKOM PsIly HAPSHKEHUN METaJlIOB.
Koppo3us metanios u cnocods! 60pb0bI ¢ Hell. MeTtamibl B mpupoje. OO01ire croco0bl UX MONTYYEeHHUS.

O01mas xapakTepucTHKA HIeJOYHbIX MeTal10B. MeTamisl B ipupojae. O61mune crniocodbl ux
nonydenus. CTpoenue aromoB. Lllenounbie MeTalIbl — MPOCTHIE BellecTBa. BakHeilue coenHeHNs
IIEJ0YHBIX METAJUIOB — OKCU/IbI, TUAPOKCHIBI U CONU (XJIOPUABI, KApOOHATHI, CyIb(aThl, HUTPAThI), UX
CBOICTBa U MPUMEHEHNE B HApOAHOM Xo3siiicTBe. KanuitHble ynoOpeHus.

O0mas xapakTepucTuKa 3JieMeHTOB rjiaBHoi noarpynnsl Il rpynnsi. CTpoeHue aTomMOB.



[IlenoyHO3eMenbHbIE METaIbI — IPOCTHIE BellecTBa. BaxkHeiine coeuHeHus eI0YH03EMeNIbHbBIX
METaJJIOB — OKCHUJIBI, THAPOKCHUJIBI M COJIU (XJIOPUIBI, KapOOHATHI, HUTPATHI, CyabdaTsl, hocdarer), ux
CBOMCTBA U IPUMEHEHUE B HAPOJHOM XO35HCTBE.

Amromunmii. CtpoeHue aroma, GU3n4YecKue 1 XUMUYECKHE CBOMCTBA MpocToro Bemectsa. CoeAMHEeHUs
AITIOMHUHUS — OKCHUJI U TUAPOKCUTI, X aM(bOTepHbIN Xapaktep. Baxkueiimue conu antomunus. [Ipumenenue
QITIOMHUHUS U €70 COeTUHEHUI.

Kenezo. Ctpoenue atoma, pusnueckue 1 XMMHUIECKHUE CBOMCTBA MTPOCTOTO BEIIECTBA. | eHeTHuYecKue
pAabI Fe’" u Fe**. Baxueifmue couu xernes3a. SHauCHIE Kee3a U ero COCIMHCHHUIT 1ist MPUPOIBI U
HApOJHOI0 X035 CTBA.

JemoncTpanuu. OOpa3ibl MIETOYHBIX U MIET0YHO3EMENbHBIX MeTaII0B. O0pa3iibl CIJIaBOB.
BzaumopeiicTBue HaTpus, TUTHS U KaJbLIMS C BOAOW. B3auMoaelcTBue HaTpyst U MarHus ¢ KUCJIOPOIOM.
B3aumopeiictBue MeramioB ¢ Hemetaiuiamu. [lomydenne rugpokcuos xxenesa (1) u (I10).

JlaGopaTtopHble onbIThl. 12. B3anmoaeicTBre pacTBOPOB KUCIIOT U COJIEH ¢ MeTaiaMu. 13.
O3nakomieHue ¢ pyaamu xenesa. 14. OkpamirBaHue IUIAMEHHU COJISIMU LIEIOYHBIX METaLIOB. 15.
[Tonydyenue ruipokcuia Kaiablys U UCCIIEI0BaHUE €ro cBOMCTB. 16. [TonydyeHne ruipokcuia alntoMIUHUS U
UcclieJoBaHKE ero cBoicTB. 17. B3aumoneiicTBue xenesa ¢ consHoll kucnortoi. 18. Ilonyuenue
ruapokcuaos xenesa (I1) u (II) u usyuenue ux cBOMcCTB.

IIpakTukym 1. CBoiicTBa MeTAJUIOB M UX COeIMHEHUI

1. OcyiecTBieHNnEe NENOYKU XUMHUECKUX MpeBpaiieHuid. 2. [Tomyuenue u cBOHCTBa COSIMHEHHMIA
MeTasuIoB. 3. DKCIEPUMEHTANIbHBIE 33/1a4H 10 PACIIO3HABAHUIO U TIOJYYEHHUIO COCIMHEHUN METAJLJIOB.

Tema 3. HeMeTa/LiIbI

OO61mas xapakTepuCcTHKa HEMETaJIOB: MoJiokeHue B [lepuonnyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, 0COOEHHOCTU CTPOEHUSI aTOMOB, 3JIEKTpOoOTpuliaTebHOCTh (D0) Kak Mepa
«HeMeTammyHocT», psia D0. Kpuctaminueckoe cCTpoeHHE HEMETAIIJIOB — IPOCTHIX BEIIECTB.
Amnotponus. ®usznueckue cBoiicTBa HeMeTana0B. OTHOCUTENBHOCTD MOHITHH «METAIUI» U «HEMETAILI».

Boaopoa. Ilonoxenue Bogopona B [lepuoanueckon cucreMe XuMHIeCKUX dneMeHToB Jl. U.
Mengeneesa. CTpoeHue atoma 1 MOJIEKyJbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOAA, ETO
MOJIy4Y€HUE U IPUMEHEHHE.

Bopa. Ctpoenue monexysnbl. Bogoponnast xumuueckas CBsi3b. Ou3nueckre cBOWCTBA BOJIbI. AHOMAJIHH
CBOMCTB BOJbI. ['uapoduiabHbie u ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOMcTBa BoIbl. Kpyrosopor
BOJIbI B ipupoze. Bonoouncrka. Aspanus Boibl. beiToBble puiabTpel. MUHEpaIbHBIE BOIBI.
JuctunnrpoBaHHasi BOJa, €€ MOJy4YeHUE U IPUMEHEHHE.

O0mas xapakrepucTuKa rajoreHoB. Ctpoenue aromoB. [IpocTsie BelecTBa 1 OCHOBHbIE
COEZIMHEHUS TaJloreHoB, uX cBoiicTBa. KpaTkue cBenenus o xyope, 6pome, ¢prope u itoge. [Ipumenenue
TaJIOTEHOB U UX COEIMHEHUI B HAPOTHOM XO35MCTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPOIKS, CBOMCTBA U IpUMEHEeHHEe pomouueckoil ceprl. Okcuibl cepsl (IV)
u (VI), ux nony4yenue, cBoiictBa u npumeHenue. CepHasi KUCJIOTa U €€ COJIM, UX MPUMEHEHUE B HAPOTHOM
xo3gaucTse. [Ipon3BoCTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHHEe aTOMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BELIECTBA. AMMHAK, CTPOEHUE, CBONCTBA,
nosiyueHue u npumenenue. Coiau aMMOHUS, X cBoicTBa u mpuMmeHnenue. Oxcuasl azota (I11) u (IV).
A30THAas KUCJIOTa, €€ CBOMCTBA U puMeHeHne. HuTpathbl 1 HUTPUTHI, TpodiieMa UX CoAepKaHUs B
CeNIbCKOXO03HCTBEHHOM MPOAYKIIMH. A30THBIE Y10OpEHHUS.

®ocdop. CtpoeHue aToMa, aJlIOTPOIUS, CBOMCTBa 6enoro u KkpacHoro ¢ocdopa, X IpUMEHEHHUE.
OcHoBHbIe coenuHenus: okcua Gocdopa (V) u oprodocdopnas kucnora, pocdarsl. DochopHbie
yI00peHusI.

Yraepoa. CtpoeHue atoma, aluIoTpONHs, CBOWCTBa MoanuKanui, mpuMmeHeHune. OKCHUIBI yriepoa
(II) u (IV), ux cBoiicTBa 1 npuMeHeHne. KapOoHaThI: KaJIbLUT, COJIA, ITOTAIll, UX 3HAaYEHUE B IPUPOJE U
YKU3HU YeJIOBEKa.

Kpemunii. CtpoeHre atoMa, KpUCTAJUTMYECKUIT KPEMHUH, €ro CBOMCTBA U npuMeHeHne. Okcup



kpemHuust (IV), ero npupoansie pazHOBUIHOCTH. CHITMKATHI. 3HaYE€HNUE COCTUHEHUN KPEMHUS B )KUBOU U
HekuBOM npupoe. [loHsITHE 0 CUITMKATHOW MPOMBIIIIIEHHOCTH.

JNemoncTpanuu. O6pasiipl raloreHoB — MPOCTHIX BELIeCTB. B3aumoieiicTBrE raloreHoB ¢ HaTpHeEM, C
amroMuHIEeM. BeITeCHeHHE XJIOpoM OpoMa WiTH oja U3 pacTBOPOB MX colicii. B3aumoielicTBre cephl ¢
MeTallJIaMH, BOAOPOJOM U KHCIOpoa0M. B3anMoaelicTBrie KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Mmezbto. [lornomienue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBIIEHHE MeIM U3 €€ OKCUIa
yrieM. OOpasibl IPUPOAHBIX COSANHEHHN XJ10pa, cephl, pochopa, yraeponaa, kpeMHus. OO0pasibl
BaXHEHUININX JIJIS1 HAPOJIHOTO XO031CTBA CyIb(aTOB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpasibl CTEKIIa,
KepaMHKH, [IEMEHTA.

JlabopaTopHsle onbIThI. 19. [Tonyuenue u pacno3naBanue Bogopoja. 20. MccnenoBanue
MOBEPXHOCTHOTO HATsXKEHUS BoJIbl. 21. PacTBopeHune nepmaHranarta Kajius Ui MEIHOTO KyIopoca B BOJIE.
22. T'unpararus 06e3BoxkeHHOro cynbharta meau (I). 23. M3roroBienue rurcoBoro ormnevyarka. 24.
O3HakoMIIEHHE C KOJUIEKIIKEeH OBITOBBIX (priabTpoB. 25. O3HaKOMIIEHHE C COCTAaBOM MHHEPAIHHON BOJIBI.
26. KauecTBeHHas peakiys Ha rajioreHu1-uoHbl. 27. [TonydeHue u pacro3zHaBaHue kuciopona. 28.
I'openue cepsl Ha Bo3ayxe U B kuciaopose. 29. CpoiicTBa pazbaBiieHHON cepHOi KucnoThl. 30. M3yuyenune
cBoMcTB aMMHuaka. 3 1. PacriozHaBanue coseid amMonus. 32. CBoicTBa pa30aBiICHHOM a30THOW KHCIIOTHI. 33.
B3aumoseiicTBue KOHIIEGHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Mebto. 34. 'openue docdopa Ha BO3ayXe U B
kuciopone. 35. PacioznaBanue gpocdaros. 36. 'openue yris B kucnopoae. 37. [lonydenue yroinbHON
KHUCTIOTHI 1 U3y4eHue ee cBoiicTB. 38. [lepexos kapOoHaTtoB B ruipokapOoHatsl. 39. Paznoxenue
ruapokapOonara Hatpus. 40. [lonydeHre KpeMHEBOM KUCIOTHI U U3YUEHHUE €€ CBOMCTB.

IIpakTukym 2. CBoiicTBa coeiNHEHUIT HEMeTAJLJIOB

1. Pemenue skcriepuMeHTanbHBIX 3a7a4 1o Teme «[loarpymnmna ranoreHoy. 2. Pemenue
SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC <<HOI[FPYHH3 Kucjaopoaa». 3. Pemrenue OKCIICPUMCHTAJIBHBIX 3aaa4 I10
teme «lloarpymnma azoray. 4. Pemenue sxcriepuMeHTanbHbIX 3a1a4 1o Teme «lloarpymnmna yraepoaay. 5.
[Tomyuenue, cobupanue 1 pacrio3HaBaHKE ra3os.

Tema 4. O60011eHMe 3HAHMI 110 XUMHHM 32 KYPC OCHOBHOI IIKOJIbI.
IMoaroroBka K rocyxapcrBenHoii uroropoii arrecranuu (I'MA)

Ilepnonnueckuii 3akoH u [leproanueckas cucrema xuMuieckux 3ineMeHToB /. . Menneneesa.
®u3NYeCcKuil CMBICI TOPSIKOBOTO HOMEpA AJIEMEHTa, HOMEPOB MEPHUO/Ia U TPYIIHI. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COEAMHEHUI B IEPHOJIAaX U IPYIIAX B CBETE MPEACTABICHUN O
CTPOCHHUH aTOMOB AJIEMEHTOB. 3HAYEHUE TIEPHUOIUNIECKOTO 3aKOHA.

Buibl XMMUYECKUX CBSI3€M M TUIIBI KPUCTANIMYECKHUX PEIIETOK. B3anMOCBSI3b CTPOCHMS U CBOMCTB
BEIIIECTB.

Knaccudukanust XuMUuecKuX peakifii Mo pa3andHbIM MIPU3HAKaM (YHCIIO U COCTAB PEarupyromux 1
00pa3yromuxcs BEIIECTB; HATMYKE TPaHuUIlbl pa3zena ¢a3z; TeroBoil 3pPexT; n3MeHeHUe cTeneHei
OKHCJICHHS aTOMOB; UCIIOJIb30BaHNE KaTanu3aTopa; HarpaBieHue mporekanus). CKOpOCTh XUMUYECKUX
peakuuii U GpakTopsl, Baustone Ha Hee. OOpPaTUMOCTh XUMUYECKUX PEAKIIUI U CIIOCOOBI CMEIIEHUS
XUMHUYECKOTO PAaBHOBECHSI.

[IpocTblie u cioXxHbIEe BellecTBa. MeTallibl U HeMeTaJUIbl. [ eHeTnueckue psiibl MeTaia, HeMeTaia u
nepexoHoro Meramia. OKCUIBI U TUIPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(OTEPHBIC THAPOKCHUIBI), COIH.
Ux coctas, kiaccupukanus v oOue XuMHIeCKHe

JIMUHOCTHBIE, METANIPE/IMETHBIE U IIPE/IMETHBIE PE3YJIbTATbHI
OCBOEHMUSA COAEPKAHUA KYPCA

Pazoen «06u4a;1 Xapakmepucmuka XuMu4eCKux 3;iemenmoe u xumuuecxuxpeakuuﬁ».

IIpeaMeTHbIE pe3yibTAaThl 00yYeHHS.

Yyamuics J0JKEH ymems:

* UCIIOJIb30BaTh IIPU XapAKTEPUCTUKE MIPEBPALLECHNM BEIECTB IOHATHUSA: «XUMHUYECKasl PEaKkLUs»,
«PEAKINH COETUHEHUN», «PEAKIIMH PA3IIOKEHHS», «PEeaKLUU 0OMEHay, «PEaKIMU 3aMEILEHH», «PEaKLIUU
HEeUTpanu3anum», «3K30TePMUYECKHE PEAKIIUNY, «IHAOTEPMUUECKUE PEAKIHI», «OOpaTUMbIE PEaKIIMN»,



«HEOOpaTUMBIE PEAKINN», OKUCINTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIHN;

* XapaKTepHU30BaTh OOIINEe XUMUYECKHE CBOMCTBA aM()OTEPHBIX OKCHJIOB M THIPOKCH/IOB;

* IPUBOJUTH IPUMEPHI PEaKINi, HOATBEPKAAIOMINX XUMHUUECKHE CBOMCTBA aM()OTEPHBIX OKCH/IOB U
THPOKCH/IOB;

* TaBaTh XapaKTEPUCTHKY XUMUYECKUX PEAKIHA IO YHCITY M COCTAaBY MCXOJHBIX BEUIECTB U MPOIYKTOB
peaKIyu; TErIoBOMY dPQeEKTy;

* HAaIPaBJICHUIO MTPOTEKAHMS PEAKIINU; U3MEHEHHUIO CTETICHEH OKUCIICHHSI SJIEMEHTOB; arperaTHOMY
COCTOSIHUIO MCXOJIHBIX BELIECTB; YUYaCTHUIO KaTalIu3aTopa;

* O0BSICHATD U IPUBOAUTH IPUMEPHI BIUSHHUS HEKOTOPBIX (akTOpPOB (MIPHPOAA PEarnpyromiX BEIEeCTB,
KOHIICHTPALUS BEIECTB, AaBICHUE, TEMIIepaTypa, KaTalu3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS
pearupyromux BemecTB) Ha CKOPOCTh XUMHYECKUX PEAKIIHIA;

* HaOJIFO/IaTh M OMMCHIBATh YPABHEHHSI PEAKLIUi MEKIY BELIECTBAMU C IOMOIIBIO €CTECTBEHHOTO
(PYCCKOTO MJIH POJHOTO) A3BIKA U SI3bIKA XUMUU;

* IPOBOJIUTH OMBITHI, TOATBEPKJAIOIINE XUMUIECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB U TUAPOKCHIOB;
3aBUCHMOCTbH CKOPOCTH XMMHYECKON PEaKkIMy OT Pa3INYHbIX (PaKTOPOB (IPUPOJIAa pEarupyIOnX BEIIECTB,
KOHLIEHTPALUS BELIECTB, AaBJICHUE, TEMIIEpaTypa, KaTalnu3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS
pearupyromux BeuecTn).

MeTanpenMeTHMe pe3yJabTaThbl oﬁyqe}mﬂ.

VYyamuics J0JKEH ymems:

* OIPEAETIATH LENIb y4eOHOM JESITEIbHOCTH C IIOMOLIBIO YUUTEIIS U CAaMOCTOSITEIbHO, UCKATh CPEICTBA
€e OCYIIEeCTBIIEHUs, paboTast 0 IJIaHy, CBEPATh CBOM JACWCTBUS C LIENIbIO U MPU HEOOXOJUMOCTH
UCIIPABJIATH OLIMOKH C IIOMOUIBIO YUUTEIIS U CaMOCTOSITEIbHO;

* COCTaBJIATh AHHOTALIUIO TEKCTA;

* CO3/1aBaTh MOJIEIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U MPEICTABICHUEM X B
IPOCTPaHCTBEHHO-TpapHUECKON MIIM 3HAKOBO-CUMBOJIMUYECKOU (opMe;

* ONpeAeNATh BU/bI KJIacCU(UKALMK (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

* OCYILECTBIIATH IPAMOE JETyKTUBHOE JI0Ka3aTEIbCTBO.

Pazoen «Memannoiy.
IIpeaMeTHbIE pe3yabTAThI 00y4eHHS.

Yyamuics J0IKEH ymems:

* MCIOJIb30BaTh IPH XapAKTEPUCTUKE METAJUIOB U UX COCIMHEHUM MOHATHS: «METAJUIBDY, P
AKTUBHOCTH METAJJIOBY, (ILEJIOYHBIC METAJUIBI», «IIEJIOYHO3EMEIbHBIE METAIIIBIY, UCIIOJIB30BATh UX MPU
XapaKTEPUCTUKE METAJUIOB;

* 1aBaTh XapaKTEePUCTUKY XUMUUECKUX I€MEHTOB-METAIIOB (IIEJTOYHBIX METAJUIOB, MarHUs, KalbLus,
AIIOMHUHMS, JKeje3a) [0 UX MoJokeHuto B [lepuoanueckoit cucreMe xumuueckux 3nemeHTos /1. U.
MenpeneeBa (XUMUYECKUI 3HAK, TOPSAAKOBBIA HOMEp, IEPUO/I, TPYIIIA, OATPYIINA, OTHOCUTEIbHAS
aTOMHas Macca, CTPOEHHE aToMa (3aps[ sipa, YUCI0 IPOTOHOB U HEUTPOHOB B sijipe, o0I11ee YnciIo
3JIEKTPOHOB, pacIpe/IesIeHUE FIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM), IIPOCTOE BEIIECTBO, hopMya,
Ha3BaHME U THUI BBICIIETO OKCHJA U THAPOKCUIA);

* Ha3bIBATh COEIMHEHUS METAJUIOB U COCTABJIATh X (POPMYJIbI 10 HA3BAHUIO;

* XapaKTepu30BaTh CTPOEHHE, 001IMe PU3NIECKUE U XUMHUUECKHE CBOMCTBA MPOCTHIX BEILIECTB-
METaJlIOB;

* 00BSACHATH 3aBUCUMOCTh CBOMCTB (MJIM IpeCKa3bIBaTh CBOMCTBA) XUMUUECKUX IEMEHTOB-METAIUIOB
(paanyc, METaUINYECKUE CBOMCTBA AIIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA 3JIEMEHTOB)
1 00pa3yeMbIX UMHU COEUHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB U THIPOKCUIIOB,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIE CBOWCTBA) OT N0JI0KEHUs B [leproanueckoil cucreMe XMMHUYECKHUX
aneMenToB /. 1. Menneneena;

* ONUCHIBATH OOIIME XUMUYECKHE CBOMCTBA METAJIJIOB C TOMOIIIbIO €CTECTBEHHOTO (PYCCKOI0 MU
POJHOrO) SI3bIKA U SI3bIKA XUMHUU;

* COCTaBJIATh MOJIEKYJISIPHBIC YPABHEHUS PEAKLIUN, XapaKTEPU3YIOLIUX XUMUUECKUE CBOMCTBA METAJNIOB



Y X COCIMHEHUH, a TAKXKE DJICKTPOHHBIE YPABHEHHUS IIPOLIECCOB OKUCIICHHUSI-BOCCTAHOBIICHUS;

* YPaBHEHHMS DJICKTPOIUTHYECKOM TUCCOLMALNN; MOJIEKYJIAPHBIE, IIOJIHBIE U COKPAILEHHBIC HOHHbBIE
YPaBHEHHUS PEAKLUI C y4aCTUEM BJIEKTPOJIUTOB;

* YCTaHABJIMBATH [IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKY CTPOEHUEM aTOMa, XUMUYECKOU CBA3BIO,
TUIIOM KPUCTAITIMUECKON PELIETKH METAJUIOB U UX COCIUHEHUH, UX 00LUMH (PU3UUECKUMHU U
XUMHYECKHMHU CBOMCTBAMU;

* OIIMCBIBATH XMMHYECKHUE CBOMCTBA LIEIOYHBIX U HIEIOYHO3EMENbHBIX METAIIIOB, a TAKXKE AJIFOMUHHUS U
JKeJle3a U UX COEAMHEHUN C IIOMOILBIO €CTECTBEHHOTO (PYCCKOT0O WJIM POJAHOIO) SI3bIKA U SI3bIKA XUMUU;

* BBITOJIHATD, HAOJIIOIaTh U ONUCBIBATh XUMHUECKUI SKCIIEPUMEHT 110 Paclio3HaBaHHUIO BaKHEHIINX
KaTHOHOB METAJUIOB, TUAPOKCUANOHOB;

* DKCIIEpUMEHTAJIBHO UCCIIEN0BAaTh CBOMCTBA METAJNIOB U UX COSAMHEHUMN, pelIaTh 3KCIIEpUMEHTAJIbHbIE
3a/1a4M 110 TeMe «MeTtauibly;

* ONMCHIBaTh XMMUYECKUNA HKCIIEPUMEHT C ITOMOIIBIO €CTECTBEHHOIO (PYCCKOT0 UM POJHOIO) A3bIKA U
A3bIKA XUMUHY;

* IPOBOJIUTH PACUETHI IO XUMUYECKUM (POPMYJIaM U YpaBHEHHIM PEAKIHiA, MPOTEKAIOUINX C YYaCTHEM
METAJUIOB U UX COCIMHEHUH.

MeTanpenMeTHMe pe3yJabTaThbl oﬁyqe}mﬂ.

Yyamuics J0JKEH ymems:

* paboTaTh MO COCTABICHHOMY ILIaHY, UCIIOJIb3YS Hapsly C OCHOBHBIMH U JIOTIOJTHUTENIbHBIE CPEJICTBA
(cripaBOYHYIO JIUTEPATYpy, Cl0KHbIe pubopsl, cpenctsa MKT);

* C TIOMOLIBIO YUUTENSI OTOMPATH /7S pelieHHs yUeOHbIX 3ajauy HE0OXOIUMBIE CJI0BAPH, SHLUKIIONEANH,
CIPABOYHUKH, 3JICKTPOHHBIE TUCKU;

* COIIOCTABJIATh M OTOMPATh UHPOPMALHUIO, TOIYUEHHYIO U3 Pa3IMUHbIX HCTOYHUKOB (CIIOBapH,
SHIMKJIONEINH, CIPAaBOYHUKH, FJIEKTPOHHBIE IUCKH, ceTh MHTepHEeT);

* [IPEJICTABIATh MH(OPMAIMIO B BUJIE TaOJIUL], CXEM, OITIOPHOI'O KOHCIIEKTa, B TOM YHCJIE C
npumenenueM cpeacts UKT;

* 0()OpMJISITH CBOU MBICIIM B YCTHOM U MUCHMEHHOW PEUU C YUETOM CBOUX YUEOHBIX M KU3HEHHBIX
pEUYEBBIX CUTYyallUi, B TOM 4ucie ¢ npumeHeHneM cpencts UKT;

* COCTABJIATH PELICH3UIO Ha TEKCT;

* OCYILECTBIIATh JOKA3aTeIbCTBO OT MPOTUBHOTO.

Pazoen «Ilpakmuxym 1. Ceoiticmea memannoe u ux coeOuHeHuii».
IIpeaMeTHbIE pe3yabTaThl 00y4eHHS.

Yyamuics J0JKEH ymems:

* o0pamarbcest ¢ 1a00paTOPHBIM 000PYIOBAHUEM U HarpeBaTEIbHBIMH MPUOOPAMH B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU O€30TTaCHOCTH;

* HaOJTIOAATh 32 CBOMCTBAMH METAJIOB M MX COCTMHEHUH U SBICHUSMU, POUCXOASIIUMU C HUMU;

* OMMCHIBaTh XMMUYECKHI IKCIIEPUMEHT C IIOMOLIbIO €CTECTBEHHOTO (PYyCCKOTO MIIM POJTHOTO) SI3bIKA U
SI3BIKA XUMUH;

* JIefaTh BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHUs.

VYyamuiicst JOKEH yMemsb ONPENesiTh, UCXO0 U3 YIeOHOU 3a/1aui, HEOOXOAMMOCTh HUCTIOIb30BAHMS
HAOIIOICHUS WIIH SKCIIEPUMEHTA.

Pazoen «Hememannwiy.

IIpeaMeTHbIE pe3yabTAaThl 00y4eHMS.

VYyamuiicst JOJKEH ymemy.

* HCIOJIb30BaTh MPU XapaKTEPUCTUKE METAJUIOB U UX COCTUHEHHUM MOHATHUS: «HEMETAJIIbI»,
«TaJIOTE€HbI», «aJUIOTPOIHbBIE BUJOU3MEHEHUS», <GKECTKOCTh BOJIbIY», «BPEMEHHAsI ’KECTKOCTh BOJIBD»,
«TOCTOSIHHAS KECTKOCTb BOABI», «00IIast )KECTKOCTh BOJbI;

* 1aBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-HEMETAIIJIOB (BOAOPO/a, FaJIOr€HOB, KUCIOPO/a,



cepwl, a30Ta, ¢pocdopa, yriaeposia, KpEMHHUS) 10 UX MOJIOXKEHUIO B [leproaudeckoit cucTeMe XUMHUIEeCKUX
anemenToB JI. . MenaeneeBa (XUMHYECKUH 3HAK, MOPSAIKOBBIN HOMED, TIEPHO/I, TPYIINa, MTOArPYyIIIa,
OTHOCHUTEIIbHAsl aTOMHAsl Macca, CTpPOEHUE aToMa (3apsiz AApa, YUCI0 POTOHOB U HEMTPOHOB B SIpE,
oO011ee YMCIIo 3JEKTPOHOB, PACIPEIEICHUE IEKTPOHOB 110 3JIEKTPOHHBIM CJI0SM), IPOCTOE BEIIECTBO,
¢dbopMyna, Ha3BaHUE U THUII BBICIIEr0 OKCHA U THUIIPOKCUIA, POpMYJIa U XapaKTep JIETy4ero BOJAOPOIHOTO
COCTMHCHMUS );

* Ha3bIBATh COEIMHEHUSI HEMETAJUIOB U COCTABJIATH X (POPMYIIBI 10 HA3BAHUIO;

* XapaKTepu30BaTh CTPOCHHE, 001IMEe PU3NIECKUE U XMMUUECKHE CBOMCTBA MPOCTHIX BELIECTB-
HEMETAJLJIOB;

* O0BSICHITH 3aBUCIMOCTH CBOMCTB (MJIM MPE/ICKAa3bIBATh CBOMCTBA) XUMHUUECKHUX AJIEMEHTOB-
HEMETAJUIOB (paauyc, HEMETAIIIMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBA JIEMEHTOB) M 00pa3yeMbIX UMH COSAMHECHUN (KUCIIOTHO-OCHOBHBIE CBOWCTBA BBICIIIUX OKCHJIOB H
TUAPOKCHJIOB, JIETYYUX BOJOPOJIHBIX COCTUHEHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT
nosioxxenus B [lepuoandeckoit cucreme xuMuueckux anemenTos J[. . Menneneesa;

* ONUCHIBATH O0IME XUMUYECKHE CBOWCTBA HEMETAJIOB C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SA3bIKA U S3bIKA XUMHH,

* COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHMSI peaKLUii, XapaKTEPU3YIOLUX XUMUYECKHE CBOMCTBA
HEMETAJUIOB U UX COEIMHEHUH, a TAaK)Ke DJIEKTPOHHBIE YPaBHEHHUS IIPOLIECCOB OKUCIECHUS -BOCCTAHOBJICHHUS,
* YpaBHEHHUSI SJICKTPOIUTUYECKON TUCCOLMALIUN; MOJIEKYIISIPHBIE, TTOJIHbIE U COKPAIllEHHBIE HOHHbBIE

YpaBHEHHUS PEAKLUil C y4aCTUEM DJIEKTPOJIUTOB;

* YCTaHABJIMBATH IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKY CTPOSHUEM aTOMa, XUMUYECKOU CBA3BIO,
TUIIOM KPUCTAILTMYECKON PEHIETKH HEMETAIOB U MX COCIMHEHUH, NX 00IMMU (U3NIECKUMU U
XUMHUYECKMMHU CBOMCTBaMHU; OMUCHIBATh XUMUUECKHE CBOMCTBA BOJIOPO/Ia, TAJIOTEHOB, KUCIOPO/1a, CEPHI,
a3oTa, pocdopa, rpaduTta, anmasza, KPeMHUS U UX COCIMHEHUN C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MU
POZIHOTO) SA3bIKA U SA3bIKA XUMMUH;

* OMUCBIBATH CIIOCOOBI YCTPAHEHHUSI >KECTKOCTH BOJIbI U BBIMOIHITH COOTBETCTBYIOIIMIA UM XUMHUECKUN
9KCIIEPUMEHT;

* BBIIIOJIHATD, HAOII0JaTh U OMMCHIBATh XUMUYECKUIN IKCIIEPUMEHT T10 PACIIO3HABAHUIO HOHOB
BOJIOPOJIa U aMMOHHUS, CcyJb(haT-, KapOOHAT-, CHIIMKAT-, pocdar-, XI0pua-, OpoMH -, HOIUA-UOHOB,;

* OKCIIEpUMEHTAJIBHO HCCIIE0BAaTh CBOMCTBA METAJNIOB M UX COEMHEHHH, peliaTh 3KCIIepUMEHTAIbHbIE
3a7a4d 1o TeMe «HemMeTamsy;

* ONMCHIBATh XMMUYECKUI HKCIIEPUMEHT C ITOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 UM POJHOI0) A3bIKA U
SI3BIKA XUMUH;

* IPOBOJIUTH PacyueThl 0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM peakIfii, IPOTEKAIOIUX C Y9aCTHEM
HEMETAJIJIOB U UX COEIUHEHUN.

MeTal’lpeJIMeTH])Ie Pe3yJdbTaThbl oﬁyqemm.

VYuamuiicst JOJKEH ymemy.

* OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B TPYIIE (pACIPEaENSITh PO, TOTOBAPUBATHCS IPYT C
JIPYroM U T. 11.);

* IpeIBUIETH (ITPOTHO3UPOBATH ) TIOCIIECTBUS KOJJICKTUBHBIX PEIICHUN;

* IOHUMATh MPUYUHBI CBOETO HEYCIeXa M HAXOUTh CIIOCOOBI BHIXO/IA M3 3TOM CUTYAIIHH;

* B IMAJIOTE C YUUTEJIEM YUUTHCS BhIpa0AThIBATh KPUTEPUH OLICHKH U OTPEACIISATh CTENeHb YCIEIIHOCTH
BBITIOJTHEHHS CBOCH pabOTHI M pabOTHI BCEX, UCXO/IS U3 UMEIOIINUXCSI KPUTEPUEB, COBEPIICHCTBOBATH
KPUTEPUU OLICHKHU U T0JIb30BaThCS MU B X0J1€ OLIEHKH U CAMOOIIEHKH;

* OTCTaMBaTh CBOIO TOUKY 3PEHUSI, ApTYMEHTHUPYS €€;

* MIOJITBEPKAATh ApTyMEHTHI (DaKTamMu;

* KpUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHUIO;

* CIIyIIATh IPYTUX, MBITATHCS IPUHUMATH APYTYIO TOUKY 3PEHHS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY
3pEHHUS;

* COCTaBIIATH pedepar Mo ONpeeieHHOH Gopme;

* OCYIIECTBIISITH KOCBEHHOE Pa3/IeIUTEIbHOE JOKA3aTeIbCTRO.

Paszoen «Ilpakmuxym 2. Ceoiicmea coeOuHeHUuii HeMemasiioey.
IIpeaMeTHbIE pe3yabTaThl 00y4eHus.



VYuamuiicst JOJKEH ymems.

* o0pamarbcst ¢ 1a00paTOPHBIM 000PYIOBAHUEM M HarpeBaTEIbHBIMHU MPUOOPAMH B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30TaCHOCTH;

* HaOJIIOAATh 32 CBOMCTBAMHM HEMETAJNIOB M UX COSAMHEHUN U SBJICHUSIMH, IPOUCXOIIIMMH C HUMU;

* OMUCBHIBATH XUMHYECKHIA SKCIIEPUMEHT C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJTHOTO) S3bIKA U
A3bIKa XUMUMU;

* JIeNaTh BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO SKCIIEPUMEHTA.

MeTanpeamMeTHble pe3yJibTaThl 00yUeHusl.

Vyamuiics AOJIKEH ymenv ONIPCACIATh, UCXOOA U3 y‘ICGHOﬁ 3aJa4u, HGO6XOI[I/IMOCTB HCIIO0JIb30BaHUA
H3.6JHOI[CHI/ISI HJIM OKCIICPUMCHTA.

KAJIEHIAPHO-TEMATHUYECKHAM IJIAH 9 KJIACC

Ne Tema [ara
ypoka

Oﬁmaﬂ XaAPaKTEePUCTUKA XUMHYECCKUX 3JIEMCHTOB 1 XUMHUIECCKHUX peaKIII/Iﬁ 10 g

1 XapakTeprucTuKa XMMHUECKOTO 2JIEMEHTA 10 €T0 MOJI0KEHHUIO B IIEPUOIUYECKOM
cucreme J1. . Menaeneesa
2 XapakTepucTKa XUMHYECKOTO 3JIEMEHTA O €T0 MOJIOKEHHUIO B IMEPUOIMUECKON

cucteMe Menjeneena

CBolicTBa OKCHJIOB, KUCJIOT, OCHOBaHUH, coneil B cBeTe TO/]

I'enetnueckue pAAbI METAJIJIOB 1 HEMCTAJLJIOB

XumMuueckas OpraHu3anusa JKUBOM 1 HEXKHUBOM IIpUPOAbI

KJ’IaCCI/I(l)I/IKaIII/IH XUMHNYCCKUX peaKHI/Iﬁ 110 Pa3JIMYHBIM OCHOBAHUWAM

[ToHsITHE O CKOPOCTH XMMUYECKON pEAKLINU

KaranuzaTtopsl

O N OO B~lWw

O06o011ieHne 1 cucTeMaTu3alys 3HaHui 1o reme: «O011as XapakTepuCTHKa
XUMHUYECKUX 3JIEMEHTOB U XUMHUECKUX PEaKIIUi»

10 | Konrponbhas padora Ne 1 mo Teme: «OO111ast XapakTepUCTUKA XUMUIECKUX DIIEMEHTOB
Y XUMHYECKUX PEAKIIUI»

Metamiabl 17 4

11 | IMonoxeHre METAILIOB B IIEPHOANYECKON cucTeMe MeHpeneeBa. O0mue puznueckue
CBOICTBAa METAIIJIOB

12 | Cunasel

13 | XuMuueckue CBOUCTBA METAILIIOB

14 | Xumuueckue cBOMCTBa METAIIOB (MIPOIOIKEHHE). Psi1 akTHBHOCTH METAIIIOB

15 | Meramisl B ipupoe, 00IIre criocoOb! MOTy9YeHUs] METAIIIIOB

16 | OGmme MOHATHS O KOPPO3UH METATIOB

17 | llenouHble METAILIBI

18 | CoennHeHns MIETOYHBIX METAILIOB

19 | OOmast xapakTepUCTHKA AIEMEHTOB TIaBHON moArpymisl 11 rpymmmst

20 Baxwneiinine coeTMHEHNS IEI0YHO3EeMEIbHBIX METAIOB

21 | AmromunHuin

22 | CoennHeHUs aJTIOMUHUSA

23 | XKeneso, ero cTpoeHue, pU3HMYECKUE 1 XUMUUECKHE CBOMCTBA

24 | I'enetnueckue psbl xenesa (1) u xxenesa (I11). Baxuelime comnu xene3a

25 | [Ipaktuyeckas padora Ne 1 «[lomydeHue coeMHEHUI METAIIIOB M U3YUEHHE UX
CBOMCTB

26 O606H_[CHI/IC U CHCTeMaTH3allls 3HaHU 110 TeMe «MeTallIbl»

27 | KonrponbsHas padora Ne 2 o Teme «MeTallbh»

HEMETAJIIBI 284




28

Hewmeramnsl: atomsl 1 npocteie BemecTBa. Bo3ayx. Kucnopoa. O3on

29 | Bomopoa. Bona
30 | T'anorenst
31 | CoenuHeHHs TaJIOTEHOB
32 | [Nony4yenue ranoreHoB. buosornyeckoe 3HaUCHHE U IPUMEHEHUE TAIOTEHOB U HX
COCIMHEHU I
33 | Kucnopon
34 | CocraB Bo3yxa
35 | Cepa u ee coeTMHECHUS
36 | Cepnas kuciora. OKHCIUTEIIbHBIC CBOMCTBA CEPHOM KHCIIOTHI
37 | Pemrenue 3a1a4 u ynpaxxaenuid. O000IIeHHe M CHCTEMaTH3aIUsl 3HAHUH 110 TeMe
«Hemerabt
38 | Asor
39 | Ammuak
40 | Conu aMMOHHS
41 | KucnopoaHsle coeMHeHNS a30Ta. A30THAs KUCIIOTA M €€ COJIU
42 | OKHCIHUTEIBHBIC CBOMCTBA a30THOW KUCIIOTHI
43 | ®ochop U ero CoeAMHCHHUS
44 | Pemenue 3a1a4 u ynpaxaeHuid. O000IIeHre 1 cUCTeMaTH3aIHs 3HaHUH 110 TeMe
«[loarpymrsl azota»
45 | Yrnepon
46 | KuciopoaHbie cOeTMHEHUS yTriiepoaa
47 | Yriepoa — oCHOBa BCEH KMBOM MPUPOIBI
48 | IIpakTuueckas pabora Ne 2 «[lonydenue, coOupanue u pacrio3HaBaHHUE Ta30BY
49 | KpemHWMIA 1 ero COeTUHCHIUS
50 | CunukatHas NPOMBIIIJICHHOCTD
51 | Pemenue 3ama4 u ynpaxkaenuid. O0001IeHUE U CUCTEMATH3AIUS 3HAHUH 110 TeMe:
«Toarpynmna yriepona»
52 | Ilpaktnueckas pabora Ne 3
«[lonydyenne coennHeHUI HEMETAJNIOB U H3yYEHUE X CBOMCTBY
53 | Pemenue 3a1a4
54 | O6o0mEeHue u cucTeMaTH3aIus 3HaHui 1Mo Teme «Hemeramien
55 | KonrponsHas padora Ne 3 «Hemeramibi»
[TPOEKTHAA JEATEJIbBHOCTD YUAIIUXCS 34
56 | Xumus criacaet mpupoy
57 | XuMus 1 KOCMOC
58 | Coznanue flesh-anumanmii mo Teme: «IlepCrIeKTUBEI pa3BUTHS XUMHI»
O0001menne 3HAHUI 0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IloaroroBKa K rocyaiapcTBeHHo uTorosoi arrecranuu (OI'9)
59 | Ilepnonnueckuii 3akoH u [lepuonndeckas cucrema JI. . MeHeneeBa B cBeTe TCOPUHU
CTpOCHHS aToMa
60 | [lepmonnmueckuii 3akoH u [lepuogudeckas cucrema J[. . MeHeneeBa B cBeTe TCOpUHU
CTPOGHHUSI aTOMa
61 | Buapl XUMHUYECKUX CBSI3€H U TUIBI KPUTAUTHICCKUX PEIIECTOK. B3aMMOCBS3b CTPOCHHUSI
U CBOMCTB BEIIECTB.
62 | Knaccudukaruss XMMUYECKUX PEaKIUi 110 pa3IngHbIM pu3HakaM. CKOpocTh
XUMHYECKHUX PEaKIIHid
63 | Knaccugukanus u cBoiicTBa HEOPraHMYECKUX M OPraHUYECKHUX BEILECTB
64 | Kmaccudukarus 1 CBOHCTBAa HCOPraHUICCKUX BEIICCTB




65

T'eneTnueckue
pSAIBI METAJLNA,
HEMeTaJula U MEePeX0IHOr0 MeTaia

66 | MroroBas kKoHTpodbHASI paboTa 3a KypC OCHOBHOM MIKOJIBI B popmaTte OI'D
67 | Utorosas KOHTpOJIbHAs paboTa 3a KypC OCHOBHOM MIKOJIBI B hopmate OI'D
68 | [logBeaeHne UTOTOB MPOACTAaHHON PabOTHI 3a 8—9 KiTacChl




