PABOYAS ITPOI'PAMMA

[Tpunoxenue k OOIT OO0

YTBEPXJIEHO
nupexktop MAOY COIL Ne 4
Bunorpanos M.B.

AOKYMEHT TOJATHCAH
3NMEKTPOHHO¥ NOJIACHIO

yueOHoro npeamera «Xumusi. ba3oBbliil ypoBeHb)

U1 o0ydarommxcs 9 kmacca

Ha 2023-2024 yueOHblii TO]1

Kanuuunrpazg 2023

Mopnwucax: BuHorpagos Muxaun
Butansesny

DN: C=RU, S=KanuHuHrpaackas
obnacts, L=r. KanuHukrpag,
T=[upektop, O=MYHULINNANIbHOE
ABTOHOMHOE
OBLEOBPA3OBATENIbHOE
YYPEXOEHWE FOPOOA
KANNHWHIPAOA CPEAHAA
OBLUEOBPA3OBATESbHAA
WKonA N 4,
CHWNC=07478642004,
WMNHH=784100027620,
E=maouschool04@edu.kigd.ru,
G=Muxann BuTansesny,
SN=BuHorpagos, CN=BuHorpagos
Mwvixaun Butanbesuy
MecTononoxenue: r. KanuuuHrpas,
yn. K. Mapkca, 65

Hata: 2023.06.27 16:28:04+02'00



IInanupyemsble pe3yabTaThl 0CBOCHHS NpeAMeTa XUMHHU

B cooTBercTBUM ¢ y4eOHBIM IJIAHOM ILIKOJIBI IPOrpaMMa Kypca «XuMum» B 9 kiacce
paccunTana Ha 68 yacoB U3 pacuéra 2 yaca B HEJEINIO.

JINYHOCTHBIMM pe3yIbTaTAMM U3yU€HUs IIpenaMeTa « XuMus» B 9 kiiacce sSBISIOTCS
CIIEAYIOIINE YMEHUS:
*BOCIIUTAHUE POCCHICKOM IPaXKAaHCKOM UICHTUYHOCTH: TATPUOTU3MA, JIFOOBH M YBaKEHHUIO K
OteuecTBy, UyBCTBa rOpJ0CTH 3a CBOIO PoiMHYy, 332 pOCCUICKYI0 XMMHUECKYIO HAyKY;
*0CO3HaBaTh €AMHCTBO U LIEIOCTHOCTh OKPY>KAIOLIET0 MUPA, BO3MOKHOCTH €0 II03HABAEMOCTH
1 00BSACHUMOCTH Ha OCHOBE JOCTH)KEHUM HAYKWU;
*TIOCTENIEHHO BBICTPanBaTh COOCTBEHHOE 1I€IOCTHOE MUPOBO33pEHHE: OCO3HABATHIIOTPEOHOCTH
Y TOTOBHOCTB K CaMOOOPa30BaHMIO, B TOM YHCIIE M B PAMKaX CAMOCTOSITENIbHON JIEITETbHOCTH
BHE IIIKOJIBL;
*OCBOCHHE COIMAJIBHBIX HOPM, MPABWII TOBEACHUS, pojeid M (HOpM COLMANTBHON KHU3HH B
COLlMyME, IPUPOJIE M YAaCTHOM YKU3HU Ha OCHOBE 3KOJOIMUYECKOW KYJIbTYpbl U O€30I1aCHOTO
oOpallleHus C BEIeCTBAMU U MaTepralaMu
«(hopMHUpOBaHHE KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOLIEHHMM CO CBEPCTHUKAMHU U
B3pOCIBIMH B  IIpoliecce  0Opa3oBaTelbHOM, OOIIECTBEHHO  IOJIE3HOM,  y4eOHOo-
HCCIIEI0BATEIBCKOM, TBOPYECKON U JPYTHX BUAOB IEATEINBHOCTH, CBI3aHHBIX C XMMHEH;
*TIPU3HAHHUE BBICOKOH 1IEJIOCTH KU3HU, 3J0POBbs CBOETO U APYTHUX JIOJEH;
*OLIEHUBATb ’KM3HEHHBIE CUTYallUU ¢ TOUYKH 3peHUs O€30I1aCHOTr0 00pa3a *HU3HU M COXPAaHEHUS
3/10pOBBS.

MeTtanpeAMeTHbIMHM pe3y/JIbTaTaMU M3Y4YEeHUs Kypca sBisercs (opMupoBaHHUe
yHUBEpCcaIbHBIX yueOHbIx neiictBuil (YVY /)

Perynarusueie YV /1
+CaMOCTOATEIBHO 0OHAPYKUBATH U (POPMUPOBATh YUeOHYIO IpolieMy, onpenensTs Y 1;
*BBIIBUTATh BEPCHUHU pEIICHHs MpoOJIeMbl, OCO3HaBaTh (M MHTEPIPETUPOBATH B Ciydae
HEOOXO/MMOCTH) KOHEUYHBIH pe3yJbTaT, BbIOMPATh CPEACTBA JOCTHXKEHHMs LeNu U3
MIPEIJIOKEHHBIX, a TAK)KE UCKATh UX CAMOCTOSITENILHO;
*COCTaBJIATh (MHAMBHUIYaJIbHO WIM B TpyINIe) IUIAaH pemeHus MpoOieMbl (BBIMOJIHEHUS
MIPOEKTA);
-paboTas 1o IUIaHy, CBEpSATh CBOU JEHCTBUA C LIENbIO U, IIPU HEOOXOAUMOCTH, MCIPABIISAThH
OLIMOKH CaMOCTOSTENIBHO (B TOM YHUCIIE U KOPPEKTHPOBATH IUIAH);
*B JIMAJIOT€ C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTENILHO BEIOpaHHBIE KPUTEPUH OLIEHKH.

Ilo3naBarenbHbIe Y'Y [:
*aHAJIM3UPOBATH, CPABHUBATH, KJIACCU(UIIUPOBATH (PAKTHI U SBICHUS;
*BBISIBIIITH IPUYMHBI U CIEICTBUS POCTHIX SBICHUM;
*OCYULIECTBJIATh CPAaBHEHUE U KIIACCU(UKALIUIO, CAMOCTOSITENIbHO BBIOMpAsi KpUTEPHHA JUIs
YKa3aHHBIX JJOTHYECKUX OIEpaluii;
*CTPOUTH JIOTHYECKOE PACCYKICHHE, BKIIOUYAIOLIEE YCTAaHOBIECHUE NPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;
*CO3/1aBaTh CXEMaTHYECKHE MOJIEH C BBIJICIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA;
*COCTaBJIATH TE3UCHI, Pa3JIMYHbIE BU/bI IUIAHOB (MIPOCTHIX, CIIOKHBIX U T.II.)
-11peoOpa30BbIBaTh HHMOPMALIKIO U3 OJTHOTO BUAA B APYToil (TabIUILy B TEKCT);
*ONpeAeNsiTh BO3MOXKHBIE HCTOYHHKM HEOOXOAMMBIX CBEACHUH, TPOU3BOJAUTH IMOHMCK
nH(pOpMaluY, aHAJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

KommynukatusHble Y'Y /I:
*CaMOCTOSITEILHO OPraHU30BbIBATh YUEOHOE B3aUMOJICHCTBUE B TpyIIe (ONpeaessaTh odmue
1[EJI1, IOTOBApUBATHCA APYT C APYTOM);
*B JJUCKYCCHUU YMETb BbIIBUHYTh ApI'YMEHTBI 1 KOHTAPTYMEHTHI;



*YUUTHCSI KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIpHU3HaBAaTh
OLIMOOYHOCTh CBOETO MHEHHUS M KOPPEKTUPOBATH €T0;
*[IOHUMAasi TO3MUIMIO JIPyroro, pasjiuyaTb B €ro peuu: MHEHue (TOYKy 3peHus),
JI0Ka3aTeIbCTBO (APryMEHTHI), (DaKThl (TUIIOTE3bI, AKCHOMBI, TEOPUN);
*YMETh B3IUVIIHYTh HAa CUTYalUIO0 C MHOW MO3MLIMU U JOTrOBAPUBATHCS C JIFOJABMU MHBIX
ITO3ULIAMN.

IIpeaMeTHBIMHU pe3yIbTaTAMHM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOIN MPOrpaMMbl
SABJIAIOTCSL:
*PACKPbIBAMb CMbICI OCHOBHBIX XWMHUYECKMX IIOHATHHA: XHUMHYECKHM 3JIEMEHT, aroM,
MOJIEKYJla, WOH, KaTHOH, aHHWOH, IIPOCTOE BEUIECTBO, CIIO)KHOE BEIIECTBO, BAJICHTHOCT,
NEKTPOOTPULATEIBLHOCTD, CTENEHb OKHUCICHMS, XMMHUUYECKas peaklus, XUMHUYECKas CBS3b,
Teru10BoH 3 (HeKT peakiu, MOJIb, MOJIIPHBIN 00BEM, PACTBOP; JIEKTPOJIUTHI, HEAIEKTPOJIUTHL,
AJIEKTPOIMTUYECKAsE TUCCOIMALNS, PEaKIIMd MOHHOTO OOMeHa, OOpaTHMbIE M HEOOpaTHUMbIE
peakuuu, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUH, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHUE, AITIOTPONHS, aM(POTEPHOCTh, XUMHUYECKast CBA3b (KOBaJICHTHAS,
MOHHAs1, MEeTaJUIMYeCKast), KpUCTAIIIMUECKas peIéTka, KOppo3usi METAJIJIIOB, CIIJIaBbl; CKOPOCTh
XUMHUYECKOHN peaklny, npeaenbHo gonyctumas konuentpauus (ITIK);
* ULTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX ITOHATUI U IPUMEHATh 3TH IIOHATUSA
IIPY OIIMCaHMM BELECTB U UX NPEBPAILECHUN;
*UCNONIL306AMb XUMHUUECKYI0 CUMBOJIMKY JUJIsl COCTaBiIeHUs (OpMyJ BELIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIHIL;
sonpeoensims BAJIEHTHOCTb U CTENEHb OKHCICHHMS XMMHYECKHX 3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOTO COCTaBa; IPUHAMJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM; BUJ XUMHYECKOW CBsi3M  (KOBaJ€HTHas, HWOHHAs, MeTaJulMyeckas) B
HEOPTaHMYECKUX COCIMHEHMAX; 3apsA] MOHA 10 XMMHUYECKOH (opmyie; XapakTep Cpeabl B
BOAHBIX PpAacTBOPaX HEOPIaHWYECKUX COEAMHEHHH, TUI KPUCTAIUIMYECKON pPEIIETKU
KOHKPETHOI'O BEIIIECTBA;
spackpuvleams cmvica nepuoandeckoro 3akona J[. M. MenneneeBa U 1eMOHCTPUPOBATh €ro
MIOHUMAaHHE: ONUCLIBAMb U XAPAKMepUu306ams TaOIMUHYIO (POPMY MEPUOAUUECKON CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «IJaBHAas MoArpynna (A-rpynmna)» u
«1moboyHas HoArpymna (b-rpymma)», MaJble " OosbIne
NEePUOJIbl; coomHocums O0003HAUYEHUS, KOTOpbIE HMEIOTCS B IEepUOJUUEcKo Tabiuie, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij
aapa, oOlee YHCIO JJIEKTPOHOB W paclpesielieHHe HX M0  3JIEKTPOHHBIM CIOSIM);
00vsicHAMb 00IE 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB AJIEMEHTOB M UX COEIMHEHUH B
Ipezieax MaJbIX EPUOOB U IIABHBIX MOATPYII C Y4ETOM CTPOCHHUS X aTOMOB;
sKnaccupuyuposams XUMHUYECKHE 3JIEMEHTbl; HEOPraHWYEeCKUE BEIeCTBA; XMMHUYECKHE
peakiuu (10 YUCIy M COCTAaBY YYaCTBYIOLIUX B PEAKIMU BEIIECTB, IO TEMIOBOMY 3(PdeKTy,
10 U3MEHEHUIO CTENEHEH OKUCICHHSI XUMUUYECKHUX 3JIEMEHTOB);
*Xapaxmepuzoeams (Onucvl6amy) 0OLIMe XUMHUUECKHE CBOWCTBA BEIIECTB PA3JIMYHbIX KJIACCOB,
MOATBEP:K/1asi ONMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOLINX
XUMHUYECKHUX PEaKIIMii;
scOCmaensAmy yPaBHEHUS AJIEKTPOJUTHYECKON JUCCOLMALMM KHUCIOT, IIEJOYEed U COJIEH;
MOJTHBIE U COKpalIEHHbIE YpaBHEHMs pEaKUUi MOHHOrO OOMEHa; ypaBHEHHs pPEakluH,
MOATBEPIKIAIOIIUX CYUIECTBOBAHUE T€HETHYECKOM CBSI3M MEXAy BELIECTBAMHU pPa3IMYHBIX
KJIACCOB;
*pPACKpbl6ams  CyIIHOCTh  OKHUCIWTEIbHO-BOCCTAHOBHUTENBHBIX  PEAKIHMM  IOCPEICTBOM
COCTaBJICHUS JJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;
*NPOCHO3UpPOBAMb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS; BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPALIECHUI B pa3IUUYHbBIX YCIOBUSX;



*@bIYUCTIAMb OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB; MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMeHTa Mo (opMmyse COeTMHEHUs; MAacCOBYIO JIOJIO BEIECTBA B PacTBOPE;
IIPOBOAUTH PAcUEThl 110 YPABHEHUIO XMMHUYECKON pEaKlMM; pElICHUE 33Ja4 110 XUMUYECKUM
YpaBHEHUSIM Ha HAXO0XJIEHHUE MacChl WM 00bEMa MPOAYKTa pEaKliy M0 U3BECTHOM Macce WiH
00BEMY UCXOJTHOTO BEIIECTBA, COIEPIKAIIETO IPUMECH;
*cl1e006amsb TIPaBUIIaM I0JIb30BAHMS XUMUYECKOM TOCY10HM U 1ab0paTOpHBIM 000pYA0BaHUEM,
a TakkKe INpaBWiaM OOpalleHUsi C BEIIECTBAMHU B COOTBETCTBHUM C HWHCTPYKUHUSMHU IIO
BBIIMIOJIHEHUIO JIA0OPATOPHBIX XWMHUYECKHX OMNBITOB IO TOJIYYCHHIO U COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YIJIEKUCIIOro rasa);
*npo60OUMb PpeaKUnu, TOATBEPKAAIOIINE KadeCTBEHHBIH COCTaB pa3IUYHBIX BEILIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI- OpoMHI-, HOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUIPOKCUI-MOHBI, KAaTHOHBI AaMMOHHS W HOHBl M3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;
* OP2aHU308b18aAMb, NPOBOOUMb YUEHUUECKHE MPOEKTHI M0 HCCIEA0BAHUIO CBOMCTB BELIECTB,
MMEIOIIMX BaKHOE MPAKTUYECKOE 3HAUCHHE.
*npuMeHsimb OCHOBHBIE OIEPALIMU MBICIUTEIbHON MAESITEIbHOCTU — aHajJu3 M CHUHTES,
CpaBHEHHUE, 0000IlIeHNe, CUCTEMATH3AIUIO, BBISBJICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3EH —
JUISL M3YYEHMsI CBOMCTB BEILECTB M XUMHUYECKHX PEAKIM; €CTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAONMIOJEHNE, W3MEpPEeHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT (pealbHbI Hu
MBICJICHHBIN ).
*061a0eHue TIpueMaMu paboThl ¢ HH(OpMaLIel XUMHUYECKOTO COIep KaHMUsI, PEACTaBICHHOM
B pa3Ho ¢opme (B BUAE TeKcTa, GopMyi, rpadukoB, TaOIMYHBIX JaHHBIX, CXeM, (oTorpaduii
uJp.)

Conep:xanue yuyeOHOro mpeaMera

Tema 1. IloBTOpPeHHEe OCHOBHBIX BONPOCOB 8 KJjacca. (54.)

[Iepnonnueckuit 3akoH u Ilepmoanueckas cucremMa XuUMHUYECKHX 3JeMeHTOB J[.M.
MenzeneeBa B cBeTe TeOpUu CTpoeHUs aroma. Kiaccudukanus HeopraHM4eCKHX BEIIECTB U
WX HOMEHKJIaTypa. Xumuueckas cBs3b. CTpoeHHE BeliecTBa. THUIBI KPUCTAUIMYECKUX
pemerok. Ilonsatne ckopoctm xuMuuecko  peakuuu. Kartanms.  OxucnurenbHO-
BOCCTAaHOBUTENbHBIE PEeaKIUK. TeraoBol 3pPeKkT XUMMHUUECKON peakiuu. TepMOXUMHUYECKHe
ypaBHEHHUs, pacdyeTbl 1Mo HUM. CKOpOCTh XMMMUYECKHX peakUui. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKUX peaKluil OT pa3IMyuHbIX YCIOBUN: OT MPUPOJIbl pEarupyoINX BEIIECTB, MO
MIOBEPXHOCTU CONPUKOCHOBEHUS, KOHIIEHTPAMM PEArupyrolux BEUIECTB, TEMIEPATYpHI,
KaTajau3aTopa. XMMHUECKOE paBHOBECHE, YCIIOBUS €ro cMellleHus. Pemenne 3anay.

Tema 2. XuMuuyeckue peakiii B pacTBOPaxX. JIEKTPOJTUTHYECKAS THCCOLUALHS.
(104.)

ONEKTPOIUTHl U HEDJIEKTPOJIUTHI. DJIEKTPOJUTHYECKAs AUCCOLMALUS BELIECTB B
BOAHBIX pacTBopax. HMouel. Katnonel u aHuoHbl. ['uzapatHas Teopus pacTBOPOB.
DNEeKTpOoNUTHYECKasT JUCCOIMAlUs KHUCJIOT, Mmeinoued u coneil. CrnalOble W CHIbHBIC
annekTpoiuThl. CreneHb auccouuanuu. Peakunm uoHHOro obmeHa. OKHUCIHUTENBHO-
BOCCTaHOBUTENbHBIE peakiy. OKUCINTENb, BOCCTAHOBUTEND. [ MIpoIn3 comneil.

[Ipaktuuyeckass pabora Nel PemieHue oSKCIEpUMEHTANbHBIX 33agad IO  TeMe
«DIEKTPOINTUYECKAS TUCCOLIUALIUS.

KonrponsHast pabGora Nel mo Tteme «XuUMHYECKHE pEAaKUUMU B pacTBOpax
ANEKTPOJIUTOB.»

Tema 3. HemeTa/jibl 1 UX coeTMHEHUA. (294.)

I"anorensl. Bonopoa. Ilonoxkenune raoreHoB B IEPUOINYECKON CUCTEME U CTPOEHHE UX
aToMOB. PU3NYECKUE U XUMHUYECKHE CBOMCTBA rajoreHoB. CpaBHHUTEIbHAs XapaKTePUCTHKA
rajioreHoB. [Ipumenenue ramoreHos. Xioposogopon. Ilomydenune. Pusnyeckue CBOMCTBA.
Comnsinast kucnota u e€ conu. Bomopos kak HemeTasl.

[TpakTryeckas pabora Ne2 «3ydeHne cBONCTB COISTHON KHUCIOTHDY



Kucnopon u cepa. Ilonoxxenue kuciopoga M cepbl B MEPUOIUYECKON cHUCTEME
XUMUYECKUX JJIEMEHTOB, CTPOCHHE UX aTOMOB. AJUIOTPONUS KUCIOPOJa — O30H.

Cepa. Amnotponusi cepbl. dusmyeckue U XUMHUECKHE cBoicTBa. HaxokieHue B
npupoge. [Ipumenenue ceprl. Oxcun cepri(1V). CepoBogopoaHas U cepHUCTasE KUCIOTHI U UX
comd. Oxcun cepol(VI). Cepnas kucinora u ee conu. OKHUCIUTENbHBIE CBOMCTBA
KOHLICHTPUPOBAHHOM CEPHON KHCIIOTHI.

[Ipaktuueckas pabora Ne3 «M3yueHne cBOMCTB CEPHOM KUCIOTHI»

Pacuernbpie 3amaun. BpelyMciieHMsT 1O XMMHYECKUM YpPABHEHUSIM pEAKIMH Macchl,
KOJINYECTBA BEIECTBA MJIM 00beMa M0 U3BECTHOM Macce, KOJMUYECTBY BEIIECTBA MM 00beMY
OJIHOTO M3 BCTYMAOUIUX WUJIU MOJIYYarOUUXCsl B PEAKLIUH BEILIECTB.

Aot u dhocdop. [Tonoxkenune azora u hocdopa B IEPUOAUIECKON CUCTEME XUMHUECKUX
3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (pU3NUEeCKHe U XUMUYECKUE CBOMCTBA, MOIyUYEHUE U
npuMmeHeHue. Kpyrosopor azora B npupoje. AMMuak. @U3ndyeckue U XMMUUYECKHUE CBOWCTBA
amMMuaka, nonydenue, npumeHeHue. Comu ammonus. Oxcuabl azota(ll) u (IV). AzorHas
KHucIoTa U ee conu. OKUCINTENbHBIE CBOMCTBAa a30THOW KHUCIOTHL. Pocdop. Ammorponus
dbochopa. Dusmueckue u xumuyeckue cpoiictBa (ochopa. Oxcun docdopa(V).
OptrodocdopHas kucimora u ee conu. MuHepanbHbie ynoOpenwus. [Ipaktuueckas padora Ned
«ITomydyeHne aMMHaKa U U3y4€HHUE €r0 CBOKWCTB)

VYraepon u kpemuuii. [lonoxeHnue yriepojga U KpeMHUS B MEPUOJMYECKON CHUCTEME
XUMHUYECKHUX JJIEMEHTOB, CTPOCHHE HX aTOMOB. YTIIEpOJ, aJJIOTPOINHbIE MOIU(DUKAIINH,
¢bu3nvecKre 1 XMMUYECKHE CBOMCTBA yriepoa. YTrapHbIi ra3, CBOMCTBA M (PH3HOIOTHYECKOE
JICCTBHE HA OPraHu3M. Y TJIEKUCIIBIN ra3, yrojbHas KUCIoTa U ee cosid. KpyroBopor yriaepoaa
B npupoge. Kpemuuit. Oxcun kpemuusas(IV). KpemnHueBas kuciora U €€ COJIH.
CunukaTtHast IpoOMbIIUIEHHOCTh. Ctekino. LlemeHr.

Pacuernbie 3amaun. BerauciieHus: 0 XMMUYECKUM YpaBHEHUSM MacChl, 00bemMa WU
KOJIMYECTBA BEIIECTBA OJJHOTO U3 MPOAYKTOB PEaKIIMU 10 Macce UCXOAHOTO BEIIECTBA, 00beMy
WM KOJIMYECTBY BEILLECTBA, COJIEPIKALLETO ONPEAEICHHYIO JI0JII0 IPUMECEH.

[Ipaktuueckas pabota N5 «[lonydeHue yriekucioro ra3a U u3y4eHue ero CBOMCTBy

Kontponbnas padota Ne2 mo teme «HemeTtamibl 1 ©X COSTUHEHUS. »

[IpoexT: «BpipamuBanue kpuctainony, [Ipoekt: «HAMKaTOpBI BOKPYT HAC)»

Tema 4. Meta/uibl U ux coequHernus. (174.)

[lonoxeHne MeTaIIOB B NEPUOJUYECKOM CHCTEME XHMHMUYECKUX 3iemeHTtoB JI. .
MenneneeBa. Meramnuueckas cBs3b. OU3nueckne U XMMUYECKHE CBOMCTBA METAUIOB. Psjn
HaIpsHKEHUH METaJIOB.

[llenounbie MeTasibl. [lookeHNE MIENOYHBIX METAIIOB B IEPUOIUUECKON CUCTEME U
ctpoeHue aromoB. Haxoxknenwe B mnpupoae. PU3MUECKME W XUMHYECKHE CBOWCTBA.
[IpuMeHeHne neI0YHBIX METANIOB U UX COEUHEHUN.

[llenouno3emenbHble MeTauibl. llojo’keHUE IIETOYHO3EMENbHBIX METalIoB B
MEPUOIMYECKON CcHCTeME M CTpoeHue aromMoB. Haxoxnenue B npupone. Kanbiuit u ero
coequHeHus. KecTKOCTh BOJbI U CIIOCOOBI €€ YCTPaHEHUSI.

[TpakTuueckas pabota Ne6 «IlomyueHue sxecTKOM BOIBI 1 CIOCOOBI €€ YCTPaHEHUS.»

Amomunuii. [lonoxxeHne antoMUHUS B IEPUOJIMYECKON CUCTEME U CTPOEHUE €T0 aToMa.
Haxoxnenue B npupoje. @usndyeckue U XUMUYECKHE CBOMCTBA alfOMHUHUS. AMGPOTEPHOCTh
OKCHJIa ¥ TUIPOKCHUIA ATTFOMUHUSL.

Kenezo. [lonoxkeHne xeme3a B NMEPUOAUYECKOM CHUCTEME M CTPOECHHE €ro aroma.
Haxoxnenue B npupoze. Puznueckue 1 XUMUYECKHUE CBOMCTBA sxelie3a. OKCUIbL, THIPOKCHIBI
u conu xene3a(ll) u xxeneza(Ill). Kopposus metamnos. Ilonstue o meramryprun. CriocoOsI
nonydyeHuss MetaioB. CruiaBel (cTanb, 4YyryH, JOpaloMuHHiA, Opon3a). [IpobGrema
0€30TXO0/IHBIX TPOU3BOJICTB B METAJUTYPTUU U OXPaHa OKPYXKAIOIIEeH Cpebl.

[IpakTnueckass pabora Ne7 Pemenne sSKcepuMEHTATBHBIX 3a7ad IO TEMe:
«MeTab,



Pemenne »skcnepuMeHTaNbHBIX 3amady 1o TeMe «OnemeHTsl [A—IIIA-rpynn
MEePUOANYECKON TaOIUIBl XUMUYECKUX 3JIEMEHTOBY. Pelienue sxcrnepuMeHTalbHbIX 3a7a4 110
Teme «MeTaibl U UX COSIUHEHUS.

Kontponbnas padota Ne3 o reme «MeTauibl.»

Tema 5. Xumus u oxkpyskawmas cpeaa. (34.)

XuMHUecKass OpraHu3auus IaHeTel 3emuist. OxpaHa OKpyKaromed cpeasl OT
XUMHUYECKOTO 3arps3HEHUSI.

Tema 6. O6001eHMe 3HAHNI 110 XMMHHU 32 KYPC OCHOBHOI1 mKoJibl. Iloaroroska k
Oor?3. (4u4.)

[lepuonnueckuit 3akoH u Ilepumonnueckas cucrema xumuueckux siemeHtoB /I, W.
MenpeneeBa. OU3NYECKUN CMBICI IOPSAIKOBOIO HOMEpPA 3JIEMEHTA, HOMEPOB IEPHOJA U
rpymIbl. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB 3JIEMEHTOB M MX COCJUHEHUN B MEPUOJAX U
rpynmnax B CBETE IPEACTaBICHUNA O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAUE€HUE NIEPUOIUUECKOTO
3aKOHa. Buapl XMMUYECKHMX CBSI3€M M THUIIBI KPUCTAIUIMYECKUX pEHIeTOK. B3anmocBs3b
CTpOEHHUSI M CBOMCTB BemiecTB. Kiaccudukanus XUMHUYECKUX pPEAKUUN 10 Pa3IuYHBIM
MpHU3HAKaM (YUCJIO U COCTaB PEArupyroluX U OOpa3yIOIIUXCsl BEUIECTB; HATUYHME TPAHUIIbI
paznena ¢az; TermioBoi 3G ¢eKT; U3MEHEHUE CTETIeHEH OKMCIIEHUS aTOMOB; HCIOJIb30BAHUE
KaTajau3aTopa; HalpaBjieHHE NpoTekaHus peakiuu). CKOPOCTh XUMHUYECKHX peaklUuid H
¢dakropsl, Biausonpe Ha Hee. OOPaTHMOCTh XUMHUYECKHX PEAKIUNd U CIIOCOOBI CMEIICHUS
XUMUYECKOro paBHoBecus. [IpocTeie M cilOXHBIE BellecTBa. MeTamibl U HEMETaJUIbI.
I'enernueckue psiipl MeTallla, HEMETaIa U MepexoAHoro Meramia. OKCUIbl U TUAPOKCUIBI
(ocHOBaHMS, KUCIOTHI, aM(pOTEepHBIEC TUAPOKCUIBI), conu. VX cocTaB, KiaaccupuKaus 1 o0Iiue
XMMHUYECKHUE CBOICTBA B CBETE TEOPUU IEKTPOIUTUYECKON TUCCOLUALINN.

TeMmaTnueckoe INIAHUPOBAHUE

Koa-
Nemm. Tema ypoka BO
4yacos

Tema 1. [loBTOpeHne U 00001IeHUE CBeIeHUI MO Kypcy 8 kiacca. XumMmnuyeckue
peakuuu (54.)

1 Knaccudukaiys HeopraHn4eckux BEeUIeCTB U MX HOMEHKIIaTypa. 1
Krnaccudukanus XuMHUECKUX peakIMid 0 COCTaBY U YUCITY
2 pearupyromux 1 o0pa3yrouxcsi BEMIECTB, M0 TeIIoBoMy 3G (dEKTy, 1o 1

O6paTI/IMOCTI/I, IO arp€raTHOMy COCTOAHHIO pCarupyrommnx BCUICCTB, 110
W3MEHEHMIO CTEIICHEH OKHUCIICHMUS.

3 IToHsATHE CKOPOCTH XUMHUYECKOM peaKuuu. Karanusz. dakropsl, 1
BIIMSIIOIME HA CKOPOCTh XMMUYECKON peaKIiH.

4 OKHUCINTENEHO-BOCCTAHOBUTEIEHBIEC PEAKITUH. yl‘[pa)KHeHI{SI Ha 1
COCTaBIICHUH OKUCIUTEIFHO- BOCCTAHOBHTEIBHBIX PEaKITHi.

5 Bxoanasi KOHTpPOJIbHAs padoTa. 1

Tema 2. Xumudeckue peakuuu B pacteopax (104.)




[TonsTHE 00 MEKTPOTUTUUECKON AUCCONMANK. MeXaHU3MIUCCOIHAITTT

6 AJIEKTPOJIUTOB C PA3IMUHBIM XapaKTEPOM CBS3H. 1

7 Teopus snexTponauTryeckoil ruccounannu. OCHOBHBIE MOJIOKEHUATEOPUN 1
aneKTposuThyecko auccounanuu. (TI).

8 XUMUYECKHE CBOMCTBA KUCIOT B CBETE TEOPUU DIEKTPOIUTHUECKOM 1
JMCCOLUAIUH.

9 MonekynspHbie U HOHHBIE yPaBHEHUA peakuuii. XMMUYECKUH CMBICIT 1
COKpALICHHBIX YPaBHEHUM.

10 XUMHUECKUE CBoﬁcuTBa OCHOBaHUH B CBETE TEOPUU 1
ANIEKTPOJIMTUYECKON JUCCOLUAINH.

11 XHWMHUYECKHUE CBOICTBA COJIEH B CBETE TEOPHUH IEKTPOIUTUUECKON 1
JMCCOLIAIUH.

12 [TonsiTHE O TUAPOIU3E COJICH. 1

13 IIpakTnyeckas padora Nel Penenue skcnepuMeHTAIbHBIX 33/1a4 110 1
TeMe: «DJNEKTPOIIUTUYECKAs] AUCCOLUALIMSL.).

14 O060011eHrEe U cucTeMaTU3aLMs 3HAHUN 10 TeMe: « XUMHUYECKHE PEaKIUU 1
B PACTBOPAX JIEKTPOJIUTOBY.

15 KountpoabHnas padora Nelro teme « XUMHUECKUE PEAKIIMU B PACTBOPAX 1
ANEKTPOIIUTOBY.

Tema 3. HemeTa/uibl 1 uX coenHeHust (294.)

16 O6mas xapakrepucTuka HeMeTawoB. [lonoxeHre HeMeTallIoB B 1
[Iepnonnueckoii cucreMe xumudeckux inemenTos /[[.1. Menneneesa.
pelieHue 3aaa4 no teme « Haxoxaenue Maccel nin o0bEMa

17 | mponykra peakiyu 1o U3BECTHOM Macce Wi 00bEMY HCXOHOTO 1
BEIIECTBA, COJICPIKAIIETO TPUMECH».

18 O6mas xapakrepuctuka VII-A ranorenos. CTpoeHre aTOMOB U MOJIEKYJI 1
TaJIOTEHOB, UX (PU3NYECKHE U XUMHUECKUE CBOICTRA.

19 | Coeaunenus ranoreHoB. KauecTBeHHas peakius Ha XJIOPUI-HOH. 1

20 IIpakTnyeckas padora Ne2 «/3ydyeHne cBOMCTB COISTHON KHCIOTBI. 1

21 Oomas xapakTepuctuka snemMenToB VIA - rpynisl, XxanskoreHoB. Cepa, 1
ee (pu3nueckre 1 XMMUYECKHE CBOWCTBA, MOJTyUYEHUE.

22 CepoB0OJI0pO/I: CTPOCHUE MOJIEKYJIbI, (PU3HUECKHUE U XUMHUECKHE 1
CBOMCTBa, Moy4eHue u 3HaueHue. Cynbpuasl. JIroMuHODOPHI.

23 Kucnoposausie coemunenus cepbl. Oxcusi cepbl (1V) u (V). 1
KauectBennas peaxius Ha CyJIbQUT —U CyJIb(paT-HOH.

24 | IlpakTnyeckasi padora Ne3 «l3yueHne CBOWCTB CEPHOI KUCIOTHD). 1

o5 Obmas XapaKTepUCTHKA JIEMEHTOB VA - rpynmnsl. A30T ero ¢pusnyeckue 1
U XUMHUYECKUE CBOWCTBA, NOy4eHHE, IPUMEHEHUE.

26 | Ammuak. CTpoeHue, CBOICTBa, OMyYeHHE U TPUMEHEHUE aMMHUaKa. 1

27 sz:RaneCKaﬁ padora Ne4 «IlonydyeHne ammuaka 1 U3y4eHHE €ro 1
CBOMCTB.

28 Kucnopoansie coeaunenus azora. Heconeobpa3zyromue U KUCIOTHbIE 1
okcubl a3ota. Oxcunet azota (1) u (1V).

29 A30THas KHCJOTA, €€ MOIy4YeHHE U IPUMEHEHUE. A30THUCTasl KUCIIOTa U 1
HUTPUTEHI.

30 | KonTpoabHasi padoTa 3a nepBoe noJIyroaue. 1

31 docdop u ero coenunenus. Ctpoenue aroma Gocdopa 1 alIOTPOIHSI. 1

37 OOmas xapakTepucTuka s1eMeHToB |VA - rpynmnsl. Yriaepoa ero 1

CbI/ISI/I'-IeCKI/Ie U XUMHYCCKUC CBOﬁCTBa, MMOJIYUCHHUEC, IPUMCHCHUEC




Kucnoponocozaepsxkarue coemurenus yrieponaa. Oxcun yriaepon (1), niu

33 yrapHsbiii ra3. Oxeng yraepoaa (1V), wiau yriaekucisiii ras. YroapHas 1
KHCIIOTA.

34 HpaKTlgqecxaﬂ padora NeS «lTonyyeHne yriekucioro raza i uU3y4eHue 1
€ro CBOMCTBY.

35 [IpenensHble U HeMpeeNbHbIe YIIIeBOA0PoIbl. CTpyKTypHbIE (POpMYIIBI 1
OpraHUYECKUX BEIIECTB.

36 Kucnoponcoaepxkaiue opranuueckue coeiuHeHusi. CnupThl, allbICTUIbI, 1
KapOOHOBBIE KUCIIOTHI.

37 Kpemuuii. Ctpoenue atoma, ero cBoicTBa u npuMmeHenue. CoeguHeHus 1
KPEeMHHSI.

38 [TonsiTue o SI/IJ‘II/IK&THOﬁ NPOMBILIEHHOCTH. Cunukarsl. 3HaueHue 1
COEIMHEHMI KPEMHUS B )KUBOI U HEXKMBOU MIPUPOJIE.

39 | [lonyuenue HemeTaiutoB. Hemerasuipl B mpupoe. 1

40 | IlonyyeHue BaXHEHIINX XUMHUUYECKUX COSTMHEHUN HEMETAJUIOB. 1

a1 I'eneTnyeckast CBA3b MEXKAY KJIaCCaMHU HEOPTaHMYECKUX COSIMHEHHIMA 1
HEMETAJIJIOB.

42 O060061eHre 1 cucTemMaTh3alys 3HaHui 1o Teme: «HemeTanisl u ux 1
COCIUHCHUS.

43 Kountpoabnas padora Ne2 o reme «HemeTanmibl ¥ UX COSUHEHUS. 1
HccnenoBarenbekas esTENbHOCTh B IPOeKTax 1o xumuu. Co3naHue

44 | u pa3paboTka IpoeKTOB: «BeIpamuBaHue KpUCTALIOBY/ « MHIUKATOPBI 1
BOKPYT HAac»/ « AJIXUMUS PSIIOMY.

Tema 4. MeTajuibl 1 ux coenunenus (174.)

O6m1as xapaktepuctuka MetayioB. [lojoxkeHne MmeTamioB B

45 | Ilepuonnyeckoii cucTemMe, CTPOCHHE aTOMOB M KPHUCTAJLIOB. 1
Meramnnueckas cBs3b. @U3NUECKHE CBOWCTBA METAIJIOB.

46 XHUMHUYECKHE CBOMCTBA METAJIIOB. MeTasuibl Kak BOCCTAaHOBUTEIH. 1
DNEeKTPOXUMHUYECKUN PsiJl HAPSXKEHUSI METAJUIOB.

47 O6mas xapaktepuctrka 31eMeHToB |A - rpynmnsl. CTpoeHHEe aTOMOB U 1
MPOCTHIX BEIIECTB.

48 Okcubl ¥ TUIPOKCUBI IIETOYHBIX METAIIJIOB, UX MOJYyYE€HHUE, CBOMCTBA U 1
MIpUMEHEHUE.

49 O6mas xapakrepuctuka 31eMeHToB |lA - rpynnsl. CTpoeHre aToMOB U 1
MIPOCTHIX BEIIECTB.

50 OKCE/I)IBI Y TUJIPOKCHUIBI IIEIOYHO3EMETBHBIX METAILJIOB, UX MOJTyUYEHHUE, 1
CBOMCTBA U IPUMEHEHUE.

51 JKecTkocTh BOJBI U CTIOCOOBI €€ YCTPAHEHHUS. 1

52 IIpakTnueckas padora Ne6 «IlomyueHue xecTKoi BOJbI M CIIOCOOBI €€ 1
YCTPAHECHUS.

53 Amromuanil. CoeTMHEHUS aJTFOMUHUS — OKCHJT M TUJIPOKCHT, UX 1
amMOTepHBIN XapaKTep.

54 Kenezo. Ctpoenue aroma, pU3NUECKUE U XUMHUECKUE CBOMCTBA 1
MIPOCTOTO BEIECTBA.

55 CoennHeHus xese3a: OKCUIbl U TUAPOKCUIbI. 3HAYCHHE COCTMHEHUI 1
xKenesa.

56 IIpakTuyeckas padora Ne7 PenieHune sKkCiepUMEHTANIBHBIX 3a4a4 10 1
Teme: «Mertauib.

57 Koppo3sus meTanioB u ciocoObI 3a1IUTHI OT HEE. 1

58 | Meramsl B ipupoje. UepHas v IBETHAS MeTaLTyprus. JlOMEHHBIH 1




nporecc. [TepepaboTka uyryHa B cTajib. JIEKTPOJINU3 PACILIABOB.

59 I'enernyeckast cBA3b MEXKAY KJIaCCaMHU HEOPTraHUYECKUX COCIUHEHUM 1
METaJUIOB.

60 O6o0u1ieHne 1 cucTeMaTH3anys 3HaHui o Teme: « MeTasibl U uxX 1
COCIUHEHUS.

61 KonTtpoabnas padora Ne3 no teme «MeTtamibiy. 1

Tema 5. Xumus u okpyxawmas cpeaa (34.)

62 XUMHYECKUI COCTaB IIaHEThl 3eMilsl. ['opHbIE TOPO/Ibl, MUHEPAIIbI, 1
pyZibl, OJIE3HBIE UCKOITAEMBIE.

63 OxpaHa OKpYXKaroIIei cpeibl OT XUMHYECKOTO 3arpsi3sHeHus. | To0anbHbIe 1
HKOJIOTUYECKUE TIPOOIIEMBI.

64 | IlpomexyTouHas aTTecTanus B popme TecTa.

Tema 6. O60061IeHNEe 3HAHUH 110 KYPCY OCHOBHO# mKkoJibl. [TogroroBka k OI'D.
(44.)

UccnenoBarenbekas AeTEAbHOCTh B IPOEKTaxX 1Mo XxuMuu. Crava u

65 | 3ammra mpoekToB: «BeipamnBanue KpUcTawiony/ « IHANKATOPBI BOKPYT 1
Hacy/ « AJIXUMUS PSIAOMY.

66 Knaccudukanusa Heoprannueckux BemecTs. [IpocTsie U croxHbIe 1
BelecTa. Metamibl 1 HemeTayibl. OKCHIbl, OCHOBAHHUSI, KUCIIOTBI, COJIH.

67 Xumunyeckue peakiuu. Kinaccupukanus XUuMHUECKUX pEaKuii Mo 1
pa3IMYHbIM IIPU3HAKAM.
OCHOBBI HEOPraHMYECKOM XUMHH. XHUMHUYECKHE CBONCTBA IPOCTHIX

68 | Bemects. KauecTBeHHbIE peaKUK HA HOHBI U HEKOTOPLIE ra3000pa3HbIe 1
BEILIECTBA.
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