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HOACHUTEJIBHAA 3AIIMCKA

PaGouas [mporpaMma 10 XUMHHU JIA 0 knacca cocTaBjieHa Ha OCHOBE denepanbHOT0

ToCyaapCTBCHHOI'O 06D2[30B2[T€J'H)HOFO craggapra OCHOBHOI'O O6HICFO 06p330BaHI/I$I,

OcHoBHOI 00pa3oBaTeIbLHON MpOrpaMMbl OCHOBHOro ob6miero oopazoBanus ['6OY OOIII
c.I'Bapueiitter Ha 2019-2020 yuebnsiii Toa, [IpumepHoii yueOHON MporpaMMbl OCHOBHOTO
obuiero oOpaszoBanuss no xumuu: «lIporpamma kypca xumum a1 8 — 11 knaccos
oOpa3zoBaTenbHBIX yupexaeauii» / Aptop: O.C. ["abpuernsH.

B o0pa3oBaTenbHOM Mpollecce HUCMONb3YyeTCs YUEOHHK, BXOASIUNA B (emepalibHbIN
MepeueHb Yy4YeOHMKOB, PEKOMEHIOBAaHHBIX MMHHCTEPCTBOM O0pa3oBaHUSI U HAYKHU
Poccuiickoii henepannu K UCIOIB30BaHUIO:

«Xumus - Yuebnuk st 9 kinaccay / I'abpuensin O.C. — M.: «JIpoda», 2017 r.

Pabouas nporpamma paccuntana Ha 68 4yacoB B roj (2 yaca B HEJIENIO).

Ilnanupyembie pe3yabTaThl 0CBOCHUSI Y4eOHOI0 NpeaMeTa

00y4arommiic HAYYNTCH:

[] xapakTepHu30BaTh OCHOBHbIE METO/bI TO3HAHHUS: HAOIOIeHH e, U3MepeHne, IKCIIEPUMEHT;
] omnmchIBaTh CBOWCTBA TBEPJbIX, XUAKHUX, TIa3000pa3HbIX BEUIECTB, BBIIETSAL HX
CYILLIECTBEHHBIE [IPU3HAKY;

[ packpbIBaTh CMbICT OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYIa», «XUMUYECKUN
JJIEMEHT», «IPOCTOE BELIECTBO», «CIOKHOE BELIECTBO», «BANICHTHOCTBY, «XUMHYECKas
peakius», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUH;

[ packpbIBaTh CMBICI 32aKOHOB COXPaHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHON TEOPUH;

] paznuyaTh XUMHYECKHE H PU3NYECKHE SIBJICHHUS;

[] Ha3pIBaTh XUMHUYECKHE DIIEMEHTHI;

] onpenensiTh cOCTaB BEUIECTB MO X (popmyiam;

[ onpenensaTh BAJIEHTHOCTh aTOMa JIEMEHTA B COCMHEHMSIX;

[J onpenensiTh TUI XUMUYECKUX PEaKluii;

[ Ha3bIBaTh MPU3HAKHU U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEAKIIUI;

[ BBISIBASATH MPU3HAKU, CBUAETENLCTBYIOLIME O MPOTEKAHUUM XMMHUYECKOW peakiuu Mpu
BBIITOJIHEHUU XUMHUYECKOT' O OMbITA;

[] cocTaBasTh (hOpMYJIIbl OMHAPHBIX COEIMHEHMIA;


http://gvardeici.ru/wp-content/uploads/2015/08/prikaz-1897.pdf
http://gvardeici.ru/wp-content/uploads/2015/08/prikaz-1897.pdf

[J cocTaBIISITh ypaBHEHUSI XUMUYECKUX PEAKIUN;
[ cobnronathk npasuia 6e3omacHoi padboThl IPH MPOBEACHUHU OIBITOB;
[J monb30BaThCs J1aOOpaTOPHBIM 00OPYIOBaHUEM M MOCY/I0MH;
(] BBIUUCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB;
[ BRIUUCIATH MACCOBYIO JIOTHO XUMUUECKOT0 3JIeMeHTa 1Mo (hopMyJie COeIUHEHUS;
[ BBIYMCHATH KOJMYECTBO, 00bEM WM Maccy BelllecTBa MO KOJIMYEeCTBY, 00beMy, Macce
peareHTOB WJIU IMIPOIYKTOB PEAKIINH;
[] xapakTepu30BaTh GU3NUECKUE M XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KHCIOpOAa U
BOZOPOJA;
] momy4aTh, cOOMpaTh KACIOPO U BOAOPO;
[} pacrio3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPOT;
[J] packpbIBaTh CMbICT 3aKOHA ABOTrajpo;
[} packpbIBaTh CMBICJT IOHATUH «TEIIOBOM 3P (hEKT peakumy, «MOJISPHBIA 00BeM»;
[ XxapakTepu30BaTh (U3MUECKUE U XUMUUECKHUE CBOMCTBA BO/IbI;
[ pacKpbIBaTh CMBIC] TOHITHUSL «PACTBOPY;
[} BBIYMCIISITH MAaCCOBYIO JIOJIFO PACTBOPEHHOI'O BELIECTBA B PACTBOPE;
[] IpUTrOTOBIIATH PACTBOPHI C ONPEAECIEHHON MAaCCOBON 10J1el paCTBOPEHHOI'O BEILIECTBA;
[} Ha3pIBATh COCIMHEHUS N3YUYECHHBIX KJIIACCOB HEOPTaHUYECKUX BEIIECTB;
]  xapakTepu3oBaTh (U3MYECKHE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KIJIAaCCOB
HEOPraHUYECKUX BEIIECTB: OKCHJIOB, KUCIOT, OCHOBAHUH, COJIEH;
[] onpenensiTh NPUHAIIEKHOCTD BEIIECTB K OMpEAEIeHHOMY KIacCy COeIMHEHUH;
[] cocTaBsTh (hOPMYJIBI HECOPTAHUYECKUX COCTMHCHHUN M3yUYCHHBIX KJIaCCOB;
[] MpOBOIUTH OIBITHI, MOJATBEPKIAIOIINE XUMUYECKHE CBOWCTBA H3YUYEHHBIX KJIACCOB
HEOPTraHUYECKUX BEILIECTB,;
] pacmo3HaBaTh OMBITHBIM MyTEM PAacTBOPbI KUCJIOT U IIeloYell MO U3MEHEHUIO OKpacKu
WHJIUKATOPA;
[] XapakTepru30BaTh B3aUMOCBS3b MEXK/y KJIaCCAMU HEOPTraHUYECKUX COEMHEHUN;
] packpeiBaTh cMmbIci [lepuoandeckoro 3akona JI.M. Menneneena;
] OOBSCHATh (U3MYECKHH CMBICI aTOMHOI'0 (MOPSIKOBOTO) HOMEpa XHUMHYECKOIO
3JIEMEHTA, HOMEPOB T'PYIIIbI U TIeproaa B nepuoandeckon cucreme .M. Menneneena,
[] OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHHUsSI CTPOSHHUS aTOMOB, CBOWCTB JJIEMEHTOB B

npeaciax MaJjblX IEPHUOJ0B U INIaBHBIX ITOATPYIIII;



[J XapakTepu3oBaTh XMUMHYECKHE 3JIE€MEHTHI (OT BOJOpOJa 10 KaJlbIlMs) HAa OCHOBE HX
nojiokeHusi B mnepuognueckoit cucreme JI.JMI. MeHneneeBa U O0COOCHHOCTEM CTPOCHHS HX
aTOMOB;
[J COCTaBJISITb CXEMbI CTPOEHHUSI aTOMOB MepBbIX 20 3JIEMEHTOB MEPUOJUYECKON CUCTEMBbI
JI.1. MeHneneena;
[J pacKpbIBaTh CMBICJI MOHSITUN: «XUMUYECKAS CBSI3bY, «3JIEKTPOOTPULIATEIIBHOCTDY;
[} XapakTepu30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUTHIECCKOM
PEIIETKY;
[] onpenensTh BUJ XUMUYECKOW CBS3U B HEOPTaHUUECKUX COCITUHEHUSX;
[] wm300pakaTh CXEMbl CTPOSHHS MOJIEKYJ BeIeCTB, OOpa3OoBaHHBIX pPa3HBIMH BHUIAMHU
XUMHUYECKUX CBSI3EH;
[]  packpbIBaTb CMBbICI TIOHSATHH «UOH», «KATHOH», «AHUOHY», <«OJEKTPOJUTHI»,
CHEDIJIEKTPOIUTBD),  «IJIEKTPOIUTUYUECKAS]  IUCCOLMALMUSA», «OKUCIHUTENbY», «CTEIEHb
OKHCJICHUS) «BOCCTAHOBUTEIbY, KOKUCIICHHUEY, «BOCCTAHOBICHUECY,

[J onpenensiTh CTENEHb OKUCIICHUSI aTOMa JIEMEHTA B COSIUHEHUH;

[J pacKpbIBaTh CMBICJI TEOPUH JIEKTPOIUTAUECKON THCCOUALNY;
[] cOCTaBIIATh ypaBHEHUsI JIEKTPOIUTUUECKON JUCCOLMALINN KUCIIOT, IEI04YeH, COJIeH;
] 0OBSICHSATH CYIIHOCTH IPOIECCa JIEKTPOJUTHIESCKON MHUCCONHMAMN M PEaKIMii HOHHOT'O
oOMeHa; [ COCTaBISATh MOJIHBIE M COKpaIlleHHbIE HOHHbIE YPABHEHUS peaKIui 0OMeHa;
[J onpenensiTb BO3MOXXHOCTh IPOTEKAHUS PEAKIIUi HOHHOT'O OOMEHa;
[] mMpOBOAUTH peakiinu, MOATBEPKIat0lIe KaueCTBEHHBIN COCTaB pa3IUYHbIX BEIIECTB;

[] onpenensiTb OKUCIUTENb U BOCCTAaHOBUTEIIb;
[J cOCTaBJISITh ypaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIX PEAKITUI;
[ Ha3bIBaTh (PaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON PEAKITUN;

[J knaccuuupoBaTh XUMUYSCKUE PEaKIUK MO Pa3IMuHbIM MPU3HAKAM;

[] XapakTepru30BaTh B3aUMOCBS3b MEXy COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEMETAJLJIOB;
[] TpOBOMUTH OMBITHI MO TONYYEHHIO, COOMPAHUI0 W HW3YUCHUIO XHUMHYECKHX CBOWCTB
ra3000pa3HbIX BEIIECTB: YIVICKUCIIOrO ra3a, aMMHaKa;

[] pacro3HaBaTh OMBITHBIM ITyTE€M ra3000pPa3HOI0 BEIIECTBA: YITICKUCIIBINA a3 K aMMHUaK;

[] xapakTepu30BaTh B3aUMOCBSI3b MEX/TY COCTABOM, CTPOCHHEM W CBOWCTBAMH METAJIOB,;



] Ha3bIBaTh OpraHMyYecKue BellecTBa Mo uX (opmyne: MeTaH, dTaH, JTHJICH, METAHO,
ATAHOJ, TJIMLEPUH, YKCyCHas KHUCIIOTa, aMUHOYKCYCHas KHUCJIOTa, CT€apUHOBas KHCIIOTa,
OJIEMHOBAsl KHCIIOTA, TII0K034;

[] olleHMBaTh BIUSHHE XUMUYECKOTO 3arpsi3HEHUsS] OKpyXKalollled cpelbl Ha OpraHu3M
YeJI0BEKa;

[J rpaMOTHO oOpalaThcs C BEIIeCTBAaMU B MOBCEIHEBHOM KU3HU

[J ompenensiTh BO3MOXHOCTb MPOTEKaHUS peaklUil HEKOTOPhIX IMpeacTaBuTeNnel
OpraHUYECKUX BEHIECTB C KHUCJIOPOAOM, BOJOPOJOM, METAJUIAMH, OCHOBAaHHSIMU,
rajoreHaMH.

O0yuaromuiicsi MOJy4YuT BO3MOKHOCTh HAYYUTHCS:

[] BBIABUTATH M TPOBEPSITH JKCHEPUMEHTAIBHO THIOTE3bI O XHMHUYECKHX CBOHCTBAx
BEIIECTB Ha OCHOBE MX COCTaBa M CTPOEHMS, UX CIIOCOOHOCTH BCTyHaTh B XUMHUYECKUE
peaKIuu, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMHUUYECKUX PEaKIIHii;

[] XapakTepusoBaTh BellleCTBA IO COCTaBy, CTPOCHUIO M CBOWCTBaM, YCTaHaBJIMBAaThb
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXY JAHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

[ cocTaBysiTh MOJICKYJISIPHbIC W TIOJIHbIC MOHHBIE YpaBHEHHUS MO COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM;

(] TporHO3UpOBaTh  CIIOCOOHOCTH  BEIIECTBA  NPOSBIATH  OKUCIUTENbHBIE WM
BOCCTAHOBUTENIbHBIE CBOICTBA C YUETOM CTEIIEHEN OKHMCIICHHS 3JIEMEHTOB, BXOMSIINX B €0
COCTaB;

[] cocTaBNsITh ypaBHEHUS peakIii, COOTBETCTBYIOIIUX MOCIE0BATEILHOCTH MPEBpallleH i
HEOPTraHUYECKUX BEILECTB PA3IUYHBIX KIACCOB,;

] BBIABUTATh U TPOBEPATh SKCIHEPUMEHTAIBHO THUIIOTE3bl O pe3yibTaTaX BO3JACHCTBUS
pa3InuHbIX (AKTOPOB Ha U3MEHEHUE CKOPOCTU XUMUYECKOU PeaKInu;

[J mcmonb3oBaTh NMPUOOPETEHHBbIE 3HAHUS JJisl SKOJOTMUYECKHM TPaMOTHOrO TOBEJCHUS B
OKpYKarolIen Cpeae;

] ucmonb30BaTh NPUOOPETEHHbIE KIIFOUEBbIC KOMIIETCHIIUU MPU BBIMOJHEHUM MPOEKTOB U
y4e0HO-MCCIIEIOBATEIbCKUX 3a7a4 10 W3YyYCHHUIO CBOWCTB, CIOCOOOB TOJyYECHUS U
pacmo3HaBaHUsl BellecTB; || OOBEKTUBHO OLIGHMBaTh HWHQPOPMALMIO O BellecTBaX U
XUMUYECKHUX MPOIECCaAX;

[} KpUTUYECKH OTHOCUTBHCS K TICEBIOHAYYHOW MH(OpPMAINU, HETOOPOCOBECTHOH peKiaMe B

CpelCTBaX MacCOBOM MH(POpMALINH;



[] oco3HaBaTb 3HAYEHUE TEOPETUYECKUX 3HAHUM 1O XHUMHHU [JI [PAKTUYECKOU
NEATENbHOCTU YEIOBEKA;
[] co3naBaTh MOJENH U CXEMBbI JUIsl pellleHus] y4eOHbIX U MMO3HaBaTeNbHbBIX 3a/1a4; TOHUMATh
HEOOXOIUMOCTh  COOJIIOIGHUSI  MPEANUCAHUN, TpeajaraéMblXx B  HMHCTPYKUHUAX IO
UCITOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U AP.

Conep:xanme y4eOHOT0 npeaMera
Tema 1.00mas xapakTepuCTUKA XUMHYECKHX 3JIEMEHTOB U XUMHYECKHX pPeaKkuuil
(9 yacoB)

XapakTepUCTUKA 3JIEMEHTA I10 €ro IIOJIOKEHUIO B MEPUOJIUYECKON CUCTEME XMMHUYECKUX
anemeHToB [[. MI. MenaeneeBa. CBolicTBa OKCHIOB, KMCIIOT, OCHOBAaHHMI W COJICH B CBETE
TEOPUH DJIEKTPOJIUTUYECKON JUCCOLMALMM W TPOLECCOB OKHUCIEHUS-BOCCTAHOBJICHUS.
['eneTnueckue psiabpl METAIIAa U HEMETAILIA.

[TonsiTue 0 mepexoAHbIX AneMeHTax. AMQPOTEpHOCThb. ['eHeTHUYeCKHuil psii MepexoHOro
DJIEMEHTA.

[leppoanuecknii 3aKOH W IEPHOAMYECKAS CHCTEMA XUMHYECKUX dnemeHToB [[. U.
MeHieneeBa B CBETE YUEHHUs O CTPOEHUM aToma. VX 3HadeHue.

OO06o0meHne CBENCHU O XUMHUYECKHUX peakmusx. [oHsATHEe O CKOpPOCTH XUMHUYECKOU
peakunu. DaxkToOphl, BIUSIOIIKME HA CKOPOCTh XMMHMYECKUX peakuui. KaramuszaTopsl u
karanu3. UHruOuTopsl. AHTHOKCHIAHTHI.

JleMOHCTpauuu. 3aBUCHMOCTh CKOPOCTM XHMMHMYECKOW peakuMu OT MPUPOJIBI
pearupyronmx BEUIECTB. 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOW peakUWHd OT KOHLIEHTPALMHU
pearupyronmx BEIIECTB. 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOM pEakUUH OT IUIOIaan
CONPUKOCHOBEHHUsI pearupyromux Muruduposanue.

JlabopaTopHble onbIThI. 1. [loyuenne rugpokcuaa HUHKAa U UCCIEN0BAHUE €r0 CBOMCTB.
2. MopenupoBanue noctpoenus llepmonnueckon cucteMbl XUMUYECKUX dneMeHToB [I. H.
Mengae- neeBa. 3. 3amelieHue >keie3oM Meau B pacTBope cyinbpara menu (II). 4.
3aBUCUMOCTh CKOPOCTH XHUMHYECKOM pEaKkUWyd OT MPUPOJBI PEarupyrouiux BEUIECTB Ha
MpUMepe B3aUMOJICUCTBUS KHUCIOT C MeTauiaMu. 5. 3aBUCUMOCTb CKOPOCTH XMUMHUYECKOM
peakiuu OT KOHILIEHTPAIMU PEarupyronux BEIIECTB HA MPUMEPE B3aMMOJICHCTBUS IIUHKA C
COJITHOM KHUCJIOTOW pPa3IMYHOW KOHIIEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakiuu OT IUIOLIAAM CONPHKOCHOBEHUS pEarMpyrolmux BemecTB. 7. MopaenupoBaHue

CKUISIIIETO Cos». 8. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM pPEakUud OT TeMIlepaTyphl



pearupyrolux BeEUIECTB Ha IpuMepe B3aumonencTBus oxcuna meau (II) ¢ pactBopom
CEpHOM KHCIIOTBI Pa3jIu4HON TeMmIepaTypbl. 9. PasiokeHue INepoKcHIa BOAOpOAa C IIO-
moulpto okcuaa maprania (IV) m karanasel. 10. OOHapykeHHME KarTajga3bl B HEKOTOPBIX
nuuieBblX mnponaykrax. 11. MHruOupoBaHue B3aMMOAEWUCTBUS KHUCIOT C MeETallaMHu
YPOTPOIHHOM.

Tema 2. Metasuibl (21 yac)

[lonoxxeHne METAIIOB B IEPUOJNYECKOM CHUCTEME XUMHUYECKuX dieMeHtoB JI. U.
MenpeneeBa. Merauueckass KpUCTAUIMYECKAs PEIIETKAa M METaJUIMYecKash XUMHYecKas
cBa3b. OOmme ¢usnueckue cpoiictBa MeTawioB. CIulaBbl, MX CBOWCTBA M 3HAYCHHE.
XVAMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENEH. OJIEKTPOXMMHUYECKUH Psi
HaNpsDKEHUM METAJUIOB M €r0 MCIOJb30BAHMUE JUIS XAPAKTEPUCTUKM XMMHUYECKUX CBOWCTB
KOHKPETHbIX ~ MeTauioB. CrnocoObl  MOJIy4YeHWs  METAJIOB:  IUPO-, THUIAPO- U
anekTpomeTramutyprus. Kopposus MeTamioB u criocoObl 60pbObI ¢ HEH.

Obmas xapakKTepHCTHMKA MIEJOYHBIX METalaJdo0B. Meraisl B HpPUPOLE.
Oobuwme crocoObl ux mnonydeHus. Ctpoenue atomoB. LllenouHble MeTamabl — MTPOCTHIE
BELIECTBA, UX (PU3MUYECKHME U XUMUYECKHE CBOMCTBA. BaxkHeline coequHEHUs! HIETOYHBIX
METaJNIOB — OKCHJIbI, TUIPOKCHIBI M COMU (XJIOpUbI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX
CBOICTBA U MPUMEHEHHE B HAPOIHOM X03s1iicTBe. Kanuitnbie ynoopenus.

O0mast xapakTepHUCTHUKA DJIEMEHTOB riaaBHOW moArpynnsl |l rpynms.
Crpoenue atomoB. lllenouyHo3eMenbHble METaLUIbl — MPOCThIE BELIECTBA, UX (PU3UUECKUE U
XMMHMYECKHE CBOMCTBA. BakHeHIne COeAMHEHUS IET0YHO3EMEIbHBIX METANIOB — OKCH/IBI,
THJIPOKCUJIBI U COMH (XJIOpHIBI, KapOOHATHI, HUTPATHL, Cyldb(arsl U (ocdarbl), UX CBOWCTBA U
IIPUMEHEHUE B HAPOJHOM XO35HCTBE.

AnomMuunui. CrpoeHue aroma, (PU3MYECKHE U XUMUYECKHE CBOMCTBA MPOCTOrO
BeniectBa. CoeAMHEHUs] AJIIOMUHUSA — OKCHJl M THIPOKCHJA, UX amM(pOTEpHBIA Xapakrep.
Baxnenmmue conu amomunus. [Ipumenenne amfoOMUHAS U €70 COEUHEHNN.

XKenezo. Crpoenue aroma, pu3nyeckrue U XUMHUUECKUE CBOWCTBA MPOCTOTO BEIIECTBA.
I'enernueckue psanael Fe2+ u Fe3+. KauectBennsie peakimu Ha Fe2+ u Fe3+. Baxxueiimue conu
JKere3a. 3HaYCHHE JKeJle3a, €ro COEAMHEHUN U CIUIABOB B PUPOAE U HAPOJHOM XO3HCTBE.

HNemoHcTpamuu. OOpasubl LIETOYHBIX M IIEJIO0YHO3EMENbHbIX MeTauioB. OOpa3Lbl

CIUIaBOB. B3auMonencTBrUe HATPUs, JJUTHUS U KAIbLUKSA C BOJOW. B3aumopaencTBue HaTpus U



MarHusi ¢ KUCIopoAaoM. BsaummojnelcTBue MeTaAIOB ¢ Hemertauiamu. llomyuyeHue
rugpokcu1oB keaesa (1) u (11).

JladbopaTopHble onbIThI. 2. O3HaKOMJIeHHE ¢ oOpa3aMu MeTalioB. 3. BzaumoselicTeue
METaJIOB C PacTBOpaMM KHUCIOT U coieil. 4. O3HakomiieHue ¢ oOpa3lamMu HPHUPOAHBIX
COCIMHEHUM: a) HaTpusl; 0) KaJblMs; B) AIIOMUHMUS; T) kene3a. 5. [lonydenue rugpokcuaa
QTIOMMHUS M €r0 B3aMMOJEHCTBUE C PAaCTBOpPaMM KHMCIIOT M mienode. 6. KauecTBeHHbIE
peaknuu Ha MOHBI Fe2+ u Fe3+.

Ilpakmuueckaa paooma Nel. OcCyllecTBICHHE IEMOYKH XUMHUYECKMX IpeBpaIlieHUM
METaJIJIOB.

Ilpakmuueckaa paboma Ne2. [TonydyeHue U CBOMCTBA COCMHEHUN METAJJIOB.
Ilpakmuueckaa paboma Ne3. PellieHre 3KCIEPUMEHTAIbHBIX 3aJlad HAa paclo3HABaHUE U
NOJIYYEHUE BEILIECTB.

Tema 3. Hemetamanl (30 uyacos)

OO0masi xapakTepuCTUKa HEMETAIJIOB: TOJIOKEHHE B mepuoanueckod cucreme [, U.
MeHnneneeBa, OCOOEHHOCTHM CTPOCHHSI aTOMOB, JJIEKTPOOTPHUIATEIBHOCTh Kak Mepa
CHEMETAJUTMYHOCTHY,  PSAJ  AJIEKTPOOTPULIATENBHOCTH.  KpHUCTalaudeckoe  CTpOEHHUE
HEMETAJUIOB — MPOCTHIX BemecTB. Ajorponus. PU3NYECKHME CBOMCTBA HEMETAJJIOB.
OTHOCUTENBHOCTD MOHATHI «METAILID, «KHEMETAILI.

Bonmopon. Ilomoxenue B NMEPUOAUYECKOW CHCTEME XUMHYECKHUX sieMeHToB [[. U.
MenneneeBa. CTpoeHne aroMa U MOJIEKYJbl. DPU3NUYECKHE W XUMUYECKHE CBOICTBA
BOJOPOA, €r0 MOJIYYEHHUE U IIPUMEHEHUE.

O6miast xapakTepucTtuka raansorenoB. Crpoenue atoMmoB. [IpocThie BemiecTsa,
ux (Qu3nyeckue W XUMHUYeCKHe cBoMcTBa. (OCHOBHBIE COEJUHEHUS] TaJOreHOB
(ra;IoreHoBOIOPO/Ibl M TAJIOTEHU I ), UX CBOMCTBA. KauecTBeHHas: peakiusl Ha XJIOPUI-HUOH.
Kparkue cBemenust o xisope, Opome, ¢tope u wuozae. IIpumeHeHHe TallOr€eHOB U UX
COEIMHEHNI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHne atroma, aljIOTPONHS, CBOWCTBA M TNMPUMEHEHHE POMOMYECKOW CEpBHI.
Oxkcugst cepol (IV) u (VI), ux nonyyenue, cpoiictBa u npumenenue. CepoBogopoaHAA U
cepHucTas KuciaoTel. CepHas KHUCIOTa U €€ COJIM, UX NPUMEHEHUE B HAPOJHOM XO35MCTBE.
KauecTBeHnnast peakius Ha Cyib(haT-uoH.

A3ot. CTpoeHHE aTOMa M MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BEMIECTBA. AMMUAK, CTPOEHHUE,

CBOﬁCTBa, IMOJIYYCHHUEC U IPUMCHCHHUC. Comn aAMMOHUA, UX CBOMCTBA U IMPUMCHCHHUC. OKCI/II[BI



azora (Il) u (IV). A3oTHas kucnora, ee CBOWCTBA M NpuMeHeHue. HUTpatel U HUTPUTHI,
npobiieMa UX coJiepKaHUs B CENbCKOXO3SIMCTBEHHON MPOAYKIIMU. A30THBIE YI0OPEHHUS.

®ochop. Ctpoenne aroma, amIoTpomusi, CBOMCTBa Oenoro u KpacHoro ¢ocdopa, ux
npumenenue. OcHOBHbIe coenuHenus: okcun Qocdopa (V), oprodochopHas kuciaora u
dbocdarsl. DochopHbie YI0OpEHHUS.

Yranepona. CrpoeHue aroma, ajjlOTPOINUs, CBONCTBA aJUIOTPONHBIX MOAMUKAIUHI,
npumenenue. Okcuanl yriepoga (1) u (IV), ux cpoiictBa u npumenenue. KauectBeHnas
peakius Ha yriaeKkucisiii ra3. KapOoHatsl: KanbluT, Coja, MOTAIll, MX 3HAYCHHUE B MPUPOJIE U
KU3HU 4yenoBeka. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue aToma, KpUCTAJIUIMYECKUN KPEeMHHUH, €ro CBOMCTBA M MPUMEHEHHE.
Oxcun xpemuus (1V), ero nmpupognsie pasHOBUAHOCTH. CHIMKAThl. 3HAYECHUE COCIMHEHUM
KPEMHUS B )KUBOW U HEXUBOM npupoe. [lonsitue o cUIMKaTHONW MPOMBIIUIEHHOCTH .

JMemoncTpamuu. O0pasipl TaIOreHOB — MPOCTHIX BelecTB. B3anMozeincTBre rajoreHoB

C HaTpueM,alroMUHuEM. BbITeCHEHHE XJOpoM OpomMa WM HMOJa U3 PACTBOPOB HMX COJIEH.
BzauMmonelictBue ceppl ¢ METaUlaMH, BOJOPOIOM M KUCIOpoaoMm. Bsammoneincrsue
KOHILICHTPUPOBAHHOM a30THOM KHMCIJIOTHI C MEJBIO.
[Tornomenue yriieM pacTBOPEHHBIX BEILIECTB WM ra3oB. BoccTaHOBIEHHE MEAH U3 €€ OKCUaa
yriaeM. OOpa3iibl MPUPOJHBIX COETUHEHUN XJIopa, cepbl, gocdopa, yriepoaa, KpeMHUS.
OOpa3ipl  BaKHEWUIIUX I HApOJHOTO XO3SWCTBA CyNb(paTOB, HUTPATOB, KapOOHATOB,
dhocdaroB. OOpa3iibl CTEKIIa, KEPAMUKH, [IECMEHTA.

JlabopaTopubie onbIThl. 7. KauecTBeHHas peakius Ha XJopua-uoH. 8. KauecTBeHHas
peakius Ha cynabdar-uoH. 9. PacriosHaBanue coneit ammonus. 10. [lonyyenue yriekucioro
ra3a u ero pacno3HaBanue. 11. KauecTBeHHas peakuus Ha KapOoHar-woH. 12.
O3HakOMJIEHHE C IPUPOJHBIMU CHIIMKaTaMHU. 13. O3HaKOMIIEHHE C MPOAYKINEN CUIIMKATHON
MIPOMBIILJIEHHOCTH.

Ilpakmuueckaa paboma Ne 4. PemieHne >KCreprUMEHTANbHBIX 3a71a4 1o teMe «lloarpymnma
KHCIIOpOAa.

Ilpakmuueckaa padomales. Penienue skcrniepuMeHTaIbHbIX 3a1a4y 1o teme «lloarpymnmsl
a30Ta M yriepojaar.

Ilpakmuueckan pabomaiNe6. [lonyyenue, coOupanue u pacro3HaBaHKUE ra3oB.

Tema 4. O0001IeHHE 3HAHUI 110 XMMHUH 32 KYPC OCHOBHOM IIKOJbI (8 4acoB)



OuU3NYECKUA CMBICT TOPSAIKOBOTO HOMEpa »JJIEMEHTa B MEPUOJUYECKONH CHUCTEME
xuMHu4deckux dnmeMeHToB Jl. V1. MeneneeBa, HOMEpOB Mepro/a U TPYIIBL. 3aKOHOMEPHOCTH
M3MEHEHHUSI CBOWCTB D3JIEMEHTOB M HMX COCAMHEHHWH B MEpPHOJAX W TpYIIax B CBETE
MIPEICTABJICHUIA O CTPOSHUH aTOMOB 3JIEMEHTOB. 3HaUCHHE MTEPUOTUIECKOTO 3aKOHA.

THUIBI XUMHYECKUX CBSI3EH M TUIBI KPUCTAIUTMIECKUAX PEMICTOK. B3anMOCBSI3b CTpOCHUS H
CBONCTB BEIIECTB.

Knaccudukaiums XUMHUYECKUX pEAKIHA 10 Pa3IMYHBIM TMPU3HAKAM (YHCIIO W COCTaB
pearupyronmx u  00pa3ylIUXCs BEMIECTB; TeEIIoBoM AP (eKT; ucmoibp30BaHUE
KaTanu3aTtopa; HalpaBJIeHUE; N3MEHEHUE CTENeHENH OKUCICHUSI aTOMOB).

[Ipocthie u ciOKHBIE BemiecTBa. MeTalulbl U HEMETAUIbl. | eHeTHYecKHe psabl MeTajia,
HeMeTala W repexofgHoro meramwia. Okcuabl (OCHOBHBIE, amM(pOTEpHbIE U KUCIOTHBIC),
THIPOKCHUIB  (OCHOBaHMS, aM(OTepHbIE THIAPOKCHABI M KHCIOTHI) W COJNH: COCTaB,
Kinaccuukanuss W OOIMMe XUMHYECKHE CBOWCTBA B CBET€ TEOPUHU OJICKTPOIUTHYCCKON

JUCCOoMan 1 HpGI[CTaBJ'ICHI/Iﬁ 0 IIponecccax OKUCICHHUA-BOCCTAHOBJICHMA.

TemaTu4eckoe NJIAHUPOBAHUE

Ne Tema ypoka KosmmuecTBo

n/n 4acoB

OO0masi XapakTepuCTHKA XUMHYECKHX JIEMEHTOB M XUMHYECKUX PeaKuui

(9 yacoB)

1 XapakTepuCcTUKa XUMUYECKOT O AJIEMEHTA T10 €r0 MOJI0KEHUIO

I[ICXD3 J.N.Menneneena. 1
2 XapaKkTepUCTUKAa XUMUYECKOTO MIEMEHTA I10 €r0 MOJI0KEHUIO

I[ICXD JI.1. Menpeneena. 1
3 AMdoTepHbIe OKCUIBI U TUAPOKCHIBI. 1
4 [lepnonnyeckuii 3aKOH U NEPUOJUYECKAS CUCTEMA XUMUYECKUX

anemeHToB [l. 1. Menaeneena. 1
5 XHUMHUYECKasi OpraHu3auus NpUpO/Ibl. 1
6 Xumunueckue peakuun. CKOpOCTh XUMUYECKON PEAKIIUH. 1

7 Karanuzarop u karanus. 1




O0o00mIeHe u cucreMaTu3anusa 3Hanui 1Mo teme "Oomasn
XapaKTePUCTUKA XMMUYECKUX JIEMEHTOB M XHMHUYECKUX peaKIuii”

9 KonTponwshas pabora Ne 1 o reme «O0111ast XapakTepuCTUKA

XUMHUYECKUX JIEMEHTOB U XUMHYECKUX PEAKITHIN»
Metabl (21 gyac)

10 | Ucropus BO3HUKHOBEHUS METAIIJIOB

11 [Tonoxenne metaiioB B nepuoauyeckon cucreme /1. 1.
MeHneneeBa 1 CTpOSHUE UX aTOMOB

12 | ®usnueckue CBOWCTBA METAIIIIOB

13 CmutaBsl ¥ MX KJ1acCUpUKAIUS

14 | Xumuyeckue CBONWCTBA METAJIOB

15 | IIpaktuueckas padora Nel. OcyiiecTBieHHE EMOYKH XUMUYECKUX
MpEBpALECHUN

16 | [lonmy4eHue MeTasioB

17 | Koppo3sus merasioB

18 | Ypok-ympaxHeHue

19 | lllenounsie MeTaminl. Y 1.

20 | Ilemounple MeTAILIBL. Y2.

21 | bepunnnii, MarHui U MET0YHO3EMENbHbIE METAUBL. Y 1.

22 | bepuumii, Maruui U METOYHO3EMENbHBIC METAIIIBL. Y2,

23 | Amomunnii. V1.

24 | Amomunnii. V2.

25 | Keneso. V1.

26 | XKeneszo. V2.

27 | Ilpaktuueckas pabota Ne2 "[lomydeHne u CBOMCTBa COETMHEHUI
MeTaJIJIoB".

28 | IIpaktnueckas padora Ne3 "DkcrepuMeHTaIbHBIC 3a7a49H 110

pacno3HABaHMIO U MOJYYECHHUIO COCTMHEHU METAJITOB" .




29

O00011IeHe U cucTeMaTu3anusa 3HaHui 110 TeMe "Merabe!'".

30 | KonTponbsHas pabora Ne 2 o teme «MeTamiby.
Hemeranabl (30 yacos)

31 | Hemeramibl: aToMBbI U IPOCTHIE BemecTBa. Kucnopoma, 030H, BO3IYX.

32 | Bogopon.

33 | Bona.

34 | Boma B »KHU3HH Y€JIOBEKA.

35 | Tanorens! Y1.

36 |Tlamorensl. Y2.

37 | CoenuHeHue TalOreHOB.

38 | [lomyuyenue ramoreHoB. buonoruyeckoe 3HaueHUE U MPUMEHEHHE
rajoreHOB U UX COCITMHEHUI.

39 | Ypok-ympakHeHHE.

40 | Kucnopon. V1.

41 | Kucnopon. V2.

42 | [Ipaktuueckas padora No4 "DkcriepuMeHTalbHbIE 3a/1a4 110 TEME
"I[Togrpymms!r kuciopoxa™"'.

43 | Cepa. V1.

44 | Cepa. Y2.

45 | CoenuHeHHUs CEPBHI.

46 | Azor. V1.

47 | Azor. Y2.

48 | AMMHaK.

49 | Comu aMMOHHUS.

50 | Kucnopomabie coequHEHHUs a30Ta.

51 | [Ipaktuueckas pabora Ne5 "DxcrepuMeHTAIBHBIC 33/1a4U TIO TEME

nn

"[Togrpymme! azora u yriepoaa'"".




52

docdop u ero coenHEHUS.

53 | OGo0menue u cuctemaTu3anus 3HaHui mo Teme "A30T, pocdop u
UX coequHeHud".

54 | Yruepon. V1.

55 | Vruepon. Y2.

56 | Kucnopoansie coequHeHHs yTaepoaa.

57 | IIpaktnueckas padora Ne6 "Ilonmyuenue, cobupanue u
pacrno3HaBaHME Ta3oB".

58 | KpeMHuii u ero coeiMHEHUs.

59 | IloaroroBka Kk KOHTPOJILHOM padoTe.

60 | KonrponwHas pabora mo Teme «HemeTtammsiy.

O06001meHne 3HAHMI 10 XMMUH 32 KYPC OCHOBHOI HIKOJIbI (8 4acoB)

61 Ilepuonnueckas cucrema J[. 1. MenaeneeBa u CTpo€HUE aTOMA.

62 | DmexkrpoorpuniatenbHOCTh. CTeneHb okucineHus. CTpoeHue
BEILIECTBA.

63 | Knaccuduxanus xumudeckux peakimii. CKOpocTb XUMHUYECKON
peakIuu.

64 | uccommanmsi SJIEKTPOIUTOB B BOJHBIX pacTBOpax. MoHHbIE
YPaBHEHHUSI PEaKIUU.

65 | OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKITUH.

66 | Heopranmnueckue BeliecTBa, UX HOMEHKJIATypa U KiaccupuKaius.

67 | XapakTepHble XUMUYECKHUE CBOWCTBA HEOPTAHUYECKHUX BEIIECTB.

68 | MtoroBsiii ypok.




