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m [1IOACHUTEJIbHAA 3ANMNCKA

Pabouast mporpaMMa ocHOBHOT'O 0011ero 00pa3oBaHUs MO XUMUHU
COCTaBJICHA Ha OCHOBE denepanbHOro rOCYJIapCTBEHHOTO
00pa3oBaTENILHOTO CTaHJapTa o0mero ooOpa3zoBanus. B Hell Tarke
YYUTBIBAKOTCA OCHOBHBIC HJICU U TOJIOKCHUA HpOFpaMMI:I pa3BuUTUA U
(OopMUPOBaHMSA YHMBEPCAIbHBIX Yy4YeOHBIX MAEHCTBUII IJII OCHOBHOI'O
o01ero oopa3oBaHusl.

OBnanieHre 00y4YarOIIMMHUCS CUCTEMON XUMHYECKUX 3HAHWN, YMEHHH
U HaBBIKOB HEOOXOIMMO B IIOBCEIHEBHOW IKM3HHM ISl 0OE30MacHOro
O6paH_[eHI/IH C BCHOICCTBaAMM, MaT€pruajlaMu U XUMUYCCKUMH ITPOIECCaMU.
OT0 TIOMOraer YCi€uiHoMy  HU3Y4YCHUIO CMCXKHBIX OUCHUIIJINH u
CIOCOOCTBYET  NPOJODKCHHIO OOYYeHHS B  CHCTEME  CPEIHEro
MpoeCCHOHAILHOTO ¥ BBICIIEro o0pa3oBaHus. HeManoBakHYIO pOIib
CHCTeMa XUMHUYECKUX 3HAHUH UTPAET B COBPEMEHHOM OOIIECTBE, TaK Kak
XMMUS 1 XAMAYECKHE TEXHOJIOTHHY (B TOM YHCIIe OHO- 1 HAHOTEXHOJIOTHN)
MPEBPAIIAIOTCS B PEBOTIOIMOHHYIO TPOU3BOAUTEIBHYIO CHILY.

B coorBercTBUN c ®denepanbHBIM roCyIapCTBEHHBIM
00pa3oBaTeIbHBIM ~ CTaHJApTOM OCHOBHOI'O  o0IIero oOpa3oBaHHUs
27IAGHBIMU YeAMU TIKOTHHOTO XUMIUECKOT0 00pa30BaHUS SBISTIOTCSL:

[ ghopmuposanue y 00y4aromuxcsi CHCTEMbl XMMHUYECKUX 3HA-HUN
KaK KOMITOHEHTa €CTECTBEHHOHAYYHBIX 3HAHH;

] pazsumue TMYHOCTH O0YYAIOIIUXCS, X UHTEIUICKTYaIbHBIX
U HPaBCTBEHHBIX KadecTB, (HOPMHUPOBAHHE T'YMaHUCTHIECKOT'O OTHOLICHUS
K OKpYXKaloUIeMy MHPY W JKOJOTHYECKH IeIeCO00pa3HOro MOBEACHUS B
HEM;

[ nonumanue 00Y4arOIIUMUCI XUMUH KaK MPOM3BOIUTEILHON CHIIBI
o0ImecTBa M Kak BO3MOXKHOM o00JacTH Oymymied mpodeccHoHaTbHOI
JeSATETLHOCTH;

(] pazeumue MpIIUICHAST OOYYAIOIIUXCS MOCPEACTBOM TaKHUX IO-
3HABaTEIBHBIX YUeOHBIX MOEHCTBHH, Kak yMeHHE (POpMYIHPOBATH
mpoOlieMy W TUIOTE3y, CTaBUTh IENH M 3aJauyd, CTPOUTHh IUIAHBI J0-
CTYIKEHUS LIENeH U pelIeHHs OCTABICHHBIX 3a7ad, ONPEACIATh ITOHSTHUS,
OTpaHUYNBATH UX, OIUCHIBATh, XapaKTEPH30BaTh U CPABHUBATD;

L] nonumanue B3auMOCBSI31 TCOpUHU U NPAKTUKH, YMCHUC IPO-BOANUTH
XUMHUYECKUI OKCIICPUMEHT W Ha €ro OCHOBC MOC€JIaTb BbIBOAblI H
YMO3aKIHOUCHUA.



Jnst mocTrKeHHs THX Leneil B Kypce XMMHUH Ha CTYIIEHH OCHOBHOTO
o0111ero o0pa3oBaHus pelaloTcs CIeAYIOIINEe 3a0auu.

— ghopmupyromes 3HAHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX
(aKkToB, TOHATHH, XWMHYECKMX 3aKOHOB M TEOpPHH, BBIPAKEHHBIX
MOCPEICTBOM XHMHUYECKOTO SI3bIKa;

— passeusaromcs ymeHusi HAOMIOJATh M OOBIACHATH XHMHUYECKUE
SIBJICHUSL, IPOUCXOAIINE B IPHPOJIE, TAOOPATOPHBIX YCIIOBHSX,

B OBITY U Ha IIPOU3BOJICTBE;

— NpUOOPemMarOmcs CReyUaIbHble YMEHUs U HA6bIKU TI0 OE30ITaCHOMY
00palIeHNI0 ¢ XUMHYECKUMH BELIeCTBAMH, MaTepHalaMH U IPOLIECCaMU;

— opmupyemes  eymaHucmuyeckoe OMHOUlEHUEe K XUMUU Kak
MPOU3BOANTEIBHON CHJIe OOIEcTBA, C IOMOIIBI0 KOTOPOH peIiarTcs
r7100aIbHBIC TPOOJIEMBI YElIOBEUECTBA;

— ocywjecmenaemces uHme2payus XAMAYeCKOH KapTHHBI MUpa
B €IMHYIO HAYYHYIO KapTHUHY.



Mecto  mnpeaxvera B y4yeOHoM  muaHe.  DenepanbHBIN
rOCyJapCTBEHHBIH  0Opa3oBaTeNbHBI  CTAaHIApT  INpeaycMaTpuBaeT
U3yyeHHEe Kypca XHUMHM B OCHOBHOM IIKOJE KAaK COCTaBHOM YacTu
IpeAMeTHON obnacTu «EcTecTBEeHHOHAYUHBIE IPEMETHDY.

Hacrosmas mporpaMmma MoXeT OBITh peai30BaHa B 1Ba 3Tara.

Ilponedesmuueckuii s3man ¢ 7 Kiacce. ITOT Kypc pacCUUTaH
Ha | uwac B Hemenro B oObeMe 35 ydeOHBIX YacoB M HOCHUT
PEKOMEHATENbHBIH XapakTep, T. €. BBEACHUE €T0 B MPAKTUKY O0Y4EHUS
OCTaeTCsl Ha YCMOTpPEHHE O0pa30BaTENBHOTO yupekaeHus. BaeneHue
9TOr0 Kypca HEeH30eXHO BJedeT 3a co00i HEKOTOphIE IMOBTOPHI yUeOHOI0
cozepkaHus B 8—9 kiaccax, KOTOpbIE, OJTHAKO, HE HapyIIal0T PaBEHCTBA
CTapTOBBIX BO3MOXKHOCTEH OOYYalOUIMXCSl 1O OTHOIIGHUIO K HOBOMY
MpeAMeTY. YUHTENI0 OCTaeTCsl JIMIIb NPHUHATH BO BHUMAaHHE 3TOT (hakKT
mpu pa3paboTke COOCTBEHHBIX pabodMX MpOrpaMM, Kak C y4eTOM 3Tara
MIPOTIEACBTUKY, TaK U O6€3 HeTo.

Oobazamenvholit Iman 6 8—9 Knaccax paccuutad Ha 2 yaca
B Hesenmo B oobeme 140 yueOHBIX 4acoB. M3yueHue 3TOro Kypca Jaer
BO3MOKHOCTb BBIIIYCKHUKY OCHOBHOM ILKOJIBI ycnemHo caate OI'D mo
XUMHH KaK IpeMeTa 1o BEIOOpYy.

[IpennaraeMsrif Kypc, XOTSl 1 HOCHT OOIIEKYJIBTYPHBIH XapakTep U HE
CTaBUT 3aJady NpoQecCHOHATBHONH MOATOTOBKM OOyJArOIIUXCs, TEM HE
MEHEe IMO3BOJISIET UM OIpPEACTUThCS C BBIOOpOM Tpoduiist oOydeHHs B
CTapIieH mKoIe.

Pe3yn bTaTbl OCBOEHUA Kypca

[lo 3aBepmieHMH Kypca XMMHH Ha 3Talle OCHOBHOTO OOIIEro
00pa30oBaHUS BBINIYCKHUKH OCHOBHOW MIKONBI JOJDKHBI — OBJANETh
CIICIYIOIITIMH PE3yIbTaTaMHU:

JInyHOCTHbIE pe3ynbTaThl

— 3HAHUe U NOHUMAHUe: OCHOBHBIX HWCTOPHYECKHX COOBITHH,
CBSA3aHHBIX C Pa3BUTHEM XHWMHUH; JOCTH)KCHWH B O0JACTH XHMHUU U
KYJIbTYPHBIX TpPaaullMid CBOSH CTpaHbl (B TOM WYHCJIEC HAYYHBIX),
OOIIEMHUPOBBIX JIOCTHKCHHH B 00JIACTH XUMHH; OCHOBHBIX IPHHIIAITOB
W TIpaBUJI OTHOIICHUS K IPUPOJIC; OCHOB 3J0POBOT0 00pa3a yKHU3HH
1 3JI0pOBbecOeperaroImx TEXHOJIOTHI; TIpaBUI MHOBEICHUS B
Ype3BhIYANHBIX CUTYaIHsIX, CBSI3aHHBIX C BO3JICHCTBUEM Pa3IMIHBIX BE-



IIECTB; OCHOBHBIX IIPaB U 00SI3aHHOCTEH TpaXkIaHUHA (B TOM YHCIIC
00y4aroerocs), CBSI3aHHBIX C IMYHOCTHBIM, MTPO(ECCHOHATEHBIM
U JKU3HEHHBIM CaMOOIIPEICIICHUEM; COMATBHON 3HAYMMOCTH U
coiepkaHus mpoeccuit, CBA3aHHBIX C XUMUEH;

— yygcmeo 2opoocmu 33 POCCUUCKYI0 XHUMHYECKYI0 HAyKy W
JNOCTHXKCHHUS YUYCHBIX;, YBaXKCHUE W TMPHHATHE IOCTHKCHUH XUMHH;
000Bb M OEPEeNKHOE OTHOIICHHE K MPUPONC; YBAKCHHE M Y4ET MHEHUUN
OKPYKAIOIIHUX K TUYHBIM TOCTHKCHUSIM B U3YUCHUH XUMUU;

— npusHamue UEHHOCTH COOCTBEHHOIO 37I0POBBSI U  3[I0pPOBbS
OKpYXKaroUux JOJIEH; HE00XO0IUMOCTH CaMOBBIpaXKEHMUS,
caMopeaT3alty, COIUAIBHOTO TPU3HAHHUS;

— 0CO3HAHUe CTETIEHH TOTOBHOCTH K CAMOCTOSITEIbHBIM MOCTYIIKaM U
JCHCTBUSIM, OTBETCTBEHHOCTH 32 UX PE3YJIbTATHI;

— nposigneHue HKOIOTHUECKOrO CO3HAHUS, J00POXKENaTeNbHOCTH,
JOBEpUsI M BHUMATENBHOCTH K JIIOJSM, TOTOBHOCTH K COTPYIHHYECTBY;
WHHUIWATHBEL W JIFOO03HATENFHOCTH B M3YUYCHHMH BEIIECTB M IIPOIIECCOB;
yOSXKIAEHHOCTH B HEOOXOAMMOCTH  pPa3yMHOIO  HCIIONB30BAaHUS
JOCTH>KEHUHN HAYKU U TEXHOJIOIH;

— yMeHue YCTaHABIMBATE CBS3H MEXKIY IENBI0 H3YUICHHS XUMHIH
U TeM, IJISI YEeTO 3TO HYXHO; CTPOUTH KM3HEHHBIE M NMpodeccHOHaIbHbIE
IUIAaHBI C YYeTOM YCIEIIHOCTH H3Y4eHHs XHMHH H COOCTBEHHBIX
MIPUOPUTETOB.

MeTanpeameTHble pe3ynbTaThl

—  UCHONb308aHUe  PARIMYHBIX  HMCTOYHUKOB  XUMHUYECKOU
nHpOpMAIINHY; TTOTyIeHHe TaKOH HH(OpMAaNny, ee aHANIN3, HOATOTOBKA Ha
OCHOBE 3TOr0 aHAIK3a MH(OPMALINOHHOTO MTPOIYKTA M €ro MPEe3CHTALHS;

— npuMeHeHue OCHOBHBIX METONOB TIO3HAHUs (HAOMOAeHMS,
9KCIIEPUMEHTA, MOJCIUPOBAHUS, H3MEPEHHS H T. A.) A H3YYeHHsS
XHMHYECKHX O0BHEKTOB;

—  UCNONb306aHUe OCHOBHBIX JIOTMYECKHX oOmepaiuid (aHajms3a,
CHHTE3a, CpaBHEHHs, OOOOLICHHUS, [0KAa3aTelbCTBA, CHCTEMATH3ALIUH,
KJIacCH(DHKAIMN U JIP.) TIPU H3YYCHUN XUMUIECKUX O0BEKTOB;

— hopmynupogarue BHIBOIOB M YMO3AKITIOUCHUH W3 HAOMIOCHUH I
M3YYEHHBIX XUMHYECKUX 3aKOHOMEPHOCTEH;

— NPOSHO3UPOBaHUe CBOMCTB BEIIECTB HA OCHOBE 3HAHMS UX COCTaBa
U CTPOEHUS, a TAKXKE YCTAHOBJICHUS aHAJIOTUU;

— popmynupoganue NeH, TANIOTE3 U IIyTEH MPOBEPKU MX
HWCTUHHOCTH;

— onpeodenenue eNed u 3a1a4 yaeOHOH U UCCIIE0BATEIbCKON
JeSITeNbHOCTH U MyTEH UX TOCTUKEHUS;
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— packpvimue TPUUUHHO-CIEACTBEHHBIX CBSI3€H MEXIYy COCTaBOM,
CTPOEHMEM, CBOMCTBaMM, MPUMEHEHHEM, HAXOXKICHUEM B IPHPOJE U
MOTY4E€HHEM Ba)KHEHIITNX XMMUYECKUX BEILECTB;

— apaymenmayus COOCTBEHHOH MO3UIINYU U €€ KOPPEKTUPOBKA
B XO7Ie JUCKYCCHH IO MaTepuaaM XUMUYIECKOI'0 COEPKaHNU.

M peaoMeTHbIe pe3yribTaTbl

B nosnasamenwnoii chpepe
3nanue (nonumanue):
— XUMUYECKOW CHUMBOJIMKH: 3HAKOB XHMHYECKUX DIJIEMEH-
TOB, (HOPMYJT XUMHUYECKHUX BEIIESCTB, YPABHEHUI XUMHUECKUX PEaKIIHiA;

—  BAOXKHCHMIIMX XUMHUYECKMX TOHSITHM: BEIICCTBO, XWMHUUYCCKHU
JJIEMEHT, aTOM, MOJIEKYyJia, OTHOCHTEIbHBIE aTOMHAas M MOJEKYJspHas
Macchl, HWOH, KAaTHOH, AaHHWOH, XHUMHYECKash CBS3b, DJICKTPO-
OTPHIIATENBHOCTh, BAJIICHTHOCTh, CTENEHb OKHCIICHHS, MOJb, MOJSpHas
Macca, MOJSIpHBIA OOBEM, PacTBOPBHI, AJIEKTPOJIUTHI W HEIJIEKTPOIHUTHI,
AEKTPOIIUTHYECKAS ICCOIMAIINS, OKACITHTEb
U BOCCTAaHOBHTENb, OKHCIECHHE M BOCCTAHOBJICHHE, TEMJIOBOH 3((EeKT
peakunu, OCHOBHBIE THITHI PEAKIIMM B HEOPTaHUIECKON XUMUU;

— (opMyTMpPOBOK OCHOBHBIX 3aKOHOB M TCOPHH XUMHH: aTOMHO-
MOJIEKYJIIPHOTO ~ YYCHHsS; 3aKOHOB COXPAHCHHS MAacChl  BEIECTB,
TOCTOSIHCTBA COCTaBa BemecTB, ABoraapo; [lepuonnueckoro 3akona Jl. 1.
MeHneneeBa; TEOpUH CTPOCHUS aToMa W YYCHHsS O CTPOSHUH BEIECTBA;
TEOPHUH DIIEKTPOIUTHICCKOH JUCCOIMAIIMM W YYCHHS O XHUMHUYECKOU
PEaKITHH.

Ymenue nazvieams:

— XUMHYECKHE DJIEMEHTHI,

— COCITMHEHHSI U3YYSHHBIX KIIACCOB HEOPTaHMUECKUX BEIIECTB;

— OpraHHMYEecKHe BellecTBa MO WX (GopMmyle: MeTaH, 3TaH, JTHIICH,
alleTHJICH, METAHOJ, 3TAHOJ, TJHWIICPHH, YKCYCHas KHUCIIOTa, TIIIOK03a,
caxaposa.

Obvschenue:

— ¢U3NYEeCKOro  CMbICiia  aTOMHOro  (IOPSAKOBOTO)  HOMeEpa
XUMHYECKOTO 3JIEMEHTa, HOMEPOB T'pyNIbl U nepuona B [leproanueckoi
cucreMe /. 1. MeHeneeBa, K KOTOPBIM 3JIEMEHT IPUHAJICKNUT;

— 3aKOHOMEpPHOCTeH W3MEHEHHWS CTPOCHUS aTOMOB, CBOWCTB
3JIEMEHTOB B TpejeyiaX MallbIX MEePHOJOB M A TPy, a TakXe CBOWCTB
00pa3yeMbIX HMH BBICIITHX OKCHJIOB W THPOKCH]IOB;

— CYIIHOCTH MPOIIecca dNEKTPOTUTHIECKON JUCCOIUAIIAN U PEAKITHI
HOHHOI'0 0OMeHa.



Ymenue xapaxmepuzosamu:

— XUMHYECKUE JIEMEHTHI (0T BOAOPOJAA J0 KajbIUs) HA OCHOBE HUX
nonioxeHus B [lepuonndeckoil cucteMe XUMHYECKUX DIIEMEHTOB
J. U. MenpaeneeBa 1 0cOOEHHOCTEN CTPOSHUS UX aTOMOB;

— B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMU
HEOPraHUYECKHUX BEIIECTB;

— XHUMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPraHUYECKHX
BellecTB (OKCHJIIOB, KHCIIOT, OCHOBaHHM, aM(OTEPHBIX COCTUHEHHHA H
coneit).

Onpeoenenue:

— COCTaBa BEILIECTB M0 ux hopMmysam;

— BAJICHTHOCTHU U CTCIICHU OKUCJICHUSA 3JIEMCHTOB B COCIMHCHHUU

— BHU0B XHUMHUYECKOM CBSI3U B COCANMHCHUAX,

— TUIIOB KPUCTAJIJIMYCCKUX PCHICTOK TBEPAbIX BCIICCTB,

— MPHUHAJUICKHOCTH BEIIECTB K OMPEEIICHHOMY KIIACCY COSAMHEHU;

— THUIIOB XUMHNYCCKUX peaKuHﬁ;

— BO3MOYKHOCTH MPOTEKAHUS peaKuii HOHHOro OOMeHa.

Cocmasnenue:

— CXEM CTpOeHHUs aToMOB IiepBbIX 20 aneMeHTOB Ilepuoauueckoit
cucremsl JI. 1. Menneneena;

— (OopMyJ HEOPraHMYECKUX COSANHEHUN H3YUEHHBIX KIIACCOB;

— YpaBHEHUH XUMUYECKUX PEAKIIUH.

beszonacnoe obpawenue ¢ XAMUYECKON TIOCYJION U JIAOOPATOPHBIM
000pyI0BaHUEM.

IIposedenue xumuueckoeo sKcnepumMenma:

— HOATBEP)KTAIOIIET0 XUMUIECKUE CBOHCTBA H3yIEHHBIX KIaCCOB
HEOPraHWYECKUX BEIIECTB;

— TOATBEP)KTAIOIIET0 XUMUIECKUI COCTaB HEOPraHNIECKIX
COSIUHECHU;

— I10 MTOJTYYCHHIO, COOMPAHHUIO U PACIIO3HABAHUIO Ta3000pa3HbIX
BemiecTB (KUCIIOpo/ia, BOAOPOAA, YIIIEKACIOro ra3a, aMMHaKa);

— 10 OMNpPEJICIICHUIO XJIOPHI-, CYJIb(]at-, KapOOHAT-HOHOB M HOHA
AMMOHHSI C TIOMOIIBIO KAYeCTBEHHBIX PEAKIIIi.

Buiuucnenue:

— MAacCOBOW JOIM XMMHYECKOT0 3JIEMEHTa 110 (hOPMYIIe COCTIMHEHUS;

— MAacCOBOM JOIH BEIIECTBA B PACTBOPE;

— MAacchl OCHOBHOT'O BEIIECTBA IO NU3BECTHOH MaCCOBOH JI0JIE
TpUMECEeH;

— 00BEMHOM JI0JIM KOMITOHEHTA T'a30BOi CMECH;

— KONMYeCTBa BEIIeCTBAa, 00bEMa WJIM MacChl BEIIECTBA II0
KOITMYECTBY BEIECTBA, OOBEMY WM MAacce PEarcHTOB WM IPOTYKTOB
peakum.

8



Hcnonvzosanue npuodopemenHvix 3HAHUN U YMEHUL 8 NPAKIMUYECKOU
OessmenbHOCIU U NOBCEOHEBHOU HCUSHUL:

— a7t 6e30IacHOro OOpalleHUs C BEIIECTBAMU U MaTepUalaMU
B ITOBCEIHEBHOM XU3HHU ¥ TPAMOTHOTO OKa3aHUs IMEPBOM MTOMOIIH TPU
0XOrax KHCJIOTaMH U IIEIOYaMH;

— 17151 OOBSICHEHHUS OTHENBHBIX (DAKTOB U MPUPOTHBIX SBJICHUIA,

— JJIS1 KPUTUYIECKON OI[CHKH MH(POPMAIIMHX O BEIIECTBaX,
HCIIONIb3YEMBIX B OBITY.

B eHHOCTHO-OpPHEHTAIMOHHOI cepe

Ananusz u oyenka MOCIEACTBUI U OKPYXKAIOIIEH cpepl OBITOBOM U
MPOU3BOICTBCHHON JCATCIBLHOCTH YEJIOBEKA, CBA3aHHOMN C MOJy4YCHHUEM U
nepepaboTKO BEIIECTB.

B Tpynosoii chepe

Ilposedenue onepayuii ¢ NCNONB30BAaHWEM HArpPEeBaHUs, OTCTAUBAHUS,
(GUIBTPOBAHUS, BBITAPUBAHUS, MOMYUICHHUS, COOMpPAHUS, PACIO3HABAHUS
BEIIIECTB; U3TOTOBJICHHSI MOJICTICH MOJICKYJL.

B cdepe 6e3o0macHOCTH KU3HEIEATEILHOCTH

— Cobniodenue IpaBUI TEXHUKH OE30MTACHOCTH TIPH MTPOBEACHUN
XMMHYECKOT0 dKCIIEPHUMEHTA;

— oKa3anue TIEPBOH TIOMOIIU TIPH 0YKOTax, MOPe3ax U XUMHUECKHX
TpaBMax.



COOEPXAHUE KYPCA
Ob6Lwas xapakTepucTuka XMMNU4YeCcKknx afIieMeHToB
N XUMUYECKNX peakunn. lNepmnoanyeckmin 3akoH
nMNeprnognyeckasi cuctema XMMnYeCKnx
anemeHToB [1. 1. Menoeneesa

XapakTepucTuka 3J€MEHTa II0 €ro IHoNoXkeHHIo B Ilepuomudeckoin
cucteme JI. . MenneneeBa. CBOMCTBAa OKCHIOB, KHUCJIOT, OCHOBAHUHA H
coJIelf B CBETE€ TEOPHH 3JIEKTPOIUTUYECCKON IUCCOLMALMN U OKHCICHUS-
BOCCTAQHOBJICHUSI.

ITousTHE O TIEPEeXOIHBIX 3MEeMEHTaX. AMGPOTEPHOCTh. | eHeTHUECKHit
PSLI IEPEXOAHOTO HIIEMEHTA.

Ilepuonuueckuil 3axoH u Ilepuonuyeckas cuUCTEMa XUMHUYECKUX
snemeHnToB []. 1. Menneneena.

XumHueckas ~ OpraHusals JKMBOM W HEXUBOM  IPUPOIBI.
XUMUYECKUH COCTaB sJpa, MAaHTUM U 3€MHOH KOpbl. XHUMHUYECKHE
AJIEMEHTHI B KJIETKaX JKUBBIX OPraHU3MOB. Makpo- 1 MUKPOIJIEMEHTHI.

O06o00menne CcBEACHMH O XUMHUYCCKHX peakmusx. Kmaccugpukarms
XMUMUYECKUX PEaKIHi 110 Pa3IMIHBIM OCHOBAHUSIM:

— TI0 COCTaBy M YHCILY PEarupyronmx U 00pa3youxcs BEIEeCTB;

— 110 TerioBoMy 3¢ dekry;

— I10 HaIlpaBJICHUIO;

— 10 U3MEHEHHUIO CTENCHEH OKUCICHHS HJICMEHTOB, 00pa3yIOIIIX
pearupyoiue BellecTna;

— 1o (ase;

— I10 UCIIOJIb30BAHMIO KaTalu3aTopa.

[TonsiTHEe 0 CKOpOCTH XUMHUUECKOHN peakiuu. PaKTopsl, BIUSIONINE HA
CKOpPOCTh XUMUYECKUX peakiuid. KaTammzaTopsl u katanu3. HrHOUTOpEI.
AHTHOKCHUIAHTEI.

HOemoHcTpaumn. Pasmuunsie ¢opmbl  Tabmuir  [lepuoamyaeckoit
cucteMbl. Mopenu atomMoB aneMeHToB |—III mepruomor. 3aBucuMOCTb
CKOPOCTM XMMHUYECKOW peakLUH OT NPUPOIbl pPEarupyroliuX BeIIeCcTB.
3aBUCUMOCTh CKOPOCTM XHUMHYECKOH peakuuud OT KOHLEHTpalHuu
pearupyromux BeniecTs. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakiuy OT
TUTOIIAIA COIPHKOCHOBEHHS PEArUPYIOIINX BEMICCTB («KHILAMIUI CIIOM).
3aBUCUMOCTh CKOPOCTM XHMHYECKOM peakuud OT TeMIepaTypsl
pearupyronmx BeEHECTB. [OMOTreHHBII H TETEPOre€HHBIA KaTaU3bl.
depMeHTATUBHBIN KaTan3. IHrHOUpoBaHHeE.

NaGopatopHble onbiTbl. IlonydeHre THUAPOKCHAA IMHKA |
MCCIIEIOBAHUE €0 CBOUCTB. MOJIeNMpOBaHUE MOCTPOCHHS IEPUOIUICCKOI
TaOnuIpl. 3aMelleHne Kene3oM Meaud B pactBope cyinbbarta memu (l1).
3aBHCHUMOCTh CKOPOCTH XUMHUYECKOH PEaKIUU OT MPUPOIBI PearupyrONIiX
BEIIECTB HA MPHMEPE B3aUMOICHCTBHS PA3INIHBIX KUCIIOT C Pa3InIHBIMU
MeTaJllaMH.  3aBUCHMOCTb  CKOPOCTH  XHMHYECKOH  peakiuu  OT
KOHIICHTPAILINU PearupyIoIINX BEIIECTB Ha IIpUMEpE

22



B3aMMOJICHCTBHS LIMHKA C COJSHOM KHUCIOTOM pa3lMYHON KOHLIEHTPALUH.
3aBUCHUMOCTb ~ CKOPOCTM  XHMHUYECKOM  peakiuuu  OT  ILIOIIAIU
COIPUKOCHOBEHUSI pPearupyouux BemecTs. MoaenupoBaHUe «KUIISILETo
CIIOsI». 3aBUCHUMOCTh CKOPOCTHM XUMMUYECKOH pEakIUU OT TeMIepaTypsl
pearupyromuyx BelecTB Ha IpuMepe B3aumoaeiicTus ok-cuaa meau (1) ¢
PacTBOPOM CEPHOM KMCIIOTHI IPU Pa3IUUHBIX TeM-TiepaTypax. Paznoxkenue
MEpOKCHAa BOAOPOJA C IIOMOINBIO JUOKCHAA MapraHiia M KaTajasbl.
OOHapyxeHHe  KaTaja3bl B HEKOTOPHIX  IHIIEBBIX  MPOAYKTAX.
NurubupoBanne B3aMMOACHUCTBUS  CONSHOM KHUCIOTBI C  IIUHKOM
YPOTPOIIUHOM.

MeTtannbl

[Tonoxenne wmetanmnoB B Ilepmonmueckoit cucreme . U
Menpeneena. MeTtanauueckast KpUCTaJJInyecKas perieTka u
MeTaJUIM4ecKast XuMu4eckass cBs3p. OOmme (¢u3mueckue CBOMCTBa
METAJUIOB. XHMMHMYECKHE CBOMCTBAa METAIJIOB KaK BOCCTAHOBUTEICH, a
TaKkKe
B CBETE€ MX IIOJIOKEHUS B DJIEKTPOXUMHUYECKOM psiy HalpsLKEHUM
MetaimioB. Kopposusi MetamioB u crocodbl 00opsObl ¢ Hell. CruiaBbl, WX
CBOMCTBA M 3HAUCHHE.

O0mas XapaKTEepHCTHUKA MEITOYHBIX METalJJoB.
Mertamibl B ipupoje. Obmue crocodbl ux nonydeHus. CTpoeHHe aTOMOB.
[[lenoynsie MeTamIbl — MPOCTHIE BEIIECTBA. BakHeWIne CoeTuHEHUs
MIENTIOYHBIX METAJUIOB — OKCHJBI, THAPOKCUIBI M COJMH (XJIOPHJIBI,
KapOoHaThl, Cynb(aTbl, HHUTPATHI), WX CBOWCTBA W TNPUMEHEHHUE B
HapoJHOM xo3siicTBe. Kanniineie ynoopeHus.

OOmasXxapaKTEepUCTHUKADIEMEHTOBTIIABHOUMOJ

rpynns |l lrpymnns. Crpoene atomoB. lllenouHo3zeMenbHbIE
METajulbl —  TIPOCTHIE BEIIECTBA. Baxueiine COEIMHEHUS
IIETIOYHO3EMENBHBIX  METAUIOB — OKCHABI, TUIAPOKCHUABI W  COJH

(xmopunpl, kKapOOHATHI, HUTPATHI, CyIb(aThl, GocdaTel), UX CBOKCTBA H
MIPUMEHEHHE B HAapOJHOM XO34HCTBE.

An 1o M 1 H 1 i CrpoeHue atoma, (U3NUYECKHC M XUMHYCCKHE
cBolicTBa mpocToro BemecTBa. CoOeIMHEHUS ANIOMUHHUS — OKCHUI H
THIPOKCUA, WX aMmdoTepHBI Xapaktep. Baxneiimme comm amOMIHHS.
[Ipumenenue adroMUHUA U €10 COSAUHEHUH.

XK e e 3 o. Crpoenue atomMa, GU3NIECKIEC U XUMHICCKUAE CBOHCTBA
mpocToro BemiectBa. ['eHeTndeckue psaabl Fex n Fes:.. Baxkueitmme conm
xKeJe3a. 3HaUEeHHUE JKelle3a U ero COSUHEHUH AT IPUPO.IBI
WU HAPOJHOTO XO34MCTBA.

OemoHcTpaumn. OOCpasibl IMIENOYHBIX W HICTOYHO3EMEIBHBIX
MeTtamtoB. O0pa3isl crTaBoB. BzammopeiicTBue HaTpus, TATHS U KaTbIUs
c Bojod. BsaumopeiicTBue HaTpus M MarHus C  KHCJIOPOIOM.
BsaumozeiictBue MetaysioB ¢ Hemerauiamu. [lodydeHue THIpOKCHIIOB
xene3a (1) u (111). KauecrBennble peakuyuu Ha HOHBI F€2+ 1 Fes-.
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NabopaTopHble onbITbl. B3auMmoneiicTBre pacTBOPOB KHCIOT H
coieit ¢ Meraimnamu. O3HaKOMJIEHUE ¢ pyJaMu xenesza. OkxpalluBaHue
IUIAaMEHU COJSIMU IIEJIOYHBIX MeETanaoB. BzaumopeiicTBue kamblus c
Bojoi. IlomydeHue I'MApOKCUAA KalbLUsl U UCCIEJOBAHUE €r0 CBOMCTB.
[lodyueHnne ruApoKcHIa AaMIOMMHUSL M HCCIEJOBAaHHUE €ro CBOMCTB.
BsaumogelictBue xene3a ¢ colsgHoi kuciaoroi. Ilomyuenue ruipokcuioB
xenesa (1) u (111) u uccnegoBanue ux CBOUCTB.

MpakTnkym «CBONCTBA METANSIOB U UX COEANHEHNINY

MpakTnyeckas paboTa. OcyuiecTBICHHE IEMOYKA XUMHYECKHX
IIpeBpalLEHU.

MpakTuyeckas pab6oTta. IlongyueHue u CBOMCTBA COETUHEHHI
METaJIJIOB.

MpakTu4yeckas paboTa. Peiienre 3KCrepUMEHTAIBHBEIX 3a/1a4 Ha
pacro3HaBaHUE U NOJTY4YE€HUE COEIMHEHUI METaIIIIOB.

HemeTtannsbl

OO0mas xapakTepucTUKa HEMETaJUIOB: MmoyiockeHue B [lepuoamieckoit
cucTeMe, OCOOCHHOCTH CTPOCHHUS aTOMOB, 3JIEKTPOOTpHIIAa-TeIbHOCTE (D0)
Kak Mepa «HemerammuyHocTy, psa 0. Kpucrammuyeckoe crpoeHue
HEMETAJUIOB — TPOCTHIX BemiecTB. Asutorponus. dusnueckne cBOHCTBa
HeMeTaJu10B. OTHOCHTENBFHOCT TOHITHH «METAIID) — «HEMETaIlD».

Bonopon B o na. [onoxenne Bogopona B Ilepuommdeckoit
cucteme xumuueckux snemeHToB [[. M. MengeneeBa. CTpoeHne atoma u
MoOJeKynbl. (Dusnueckne W XUMHYECKHE CBOWCTBA BOIOPOIA, €ro
MOJTyYeHHE U IPUMEHEHHE.

Boma. Ctpoenmne wonexkynsl. Bomgopomnas xumudeckas CBS3b.
dusnyeckre CBOMCTBA BOJBI. AHOMAJIHMU CBOWCTB BOMbI. [ MApOodHIbHEIC 1
runpodoOHBIE BemecTBa. XUMIIECKHE CBOHCTBA BOABI. KpyroBopot Boms!
B mnpupoxe. Bomooumcrka. Aospamust Bombl. bBroiToBBIE  GUIBTPEL
MunepanpHbie  BOXBL.  JMCTHIUTMpOBAaHHAs BOJAA, €€ IIONydYeHHUE U
MIpUMCHEHHE.

OO0masxapakKTepHcTHUKaralJoreH o B. CrpocHue
aTtomoB. [IpocTrie BelmecTBa M OCHOBHBIC COCAMHEHHS TaJOreHOB, HX
cBoiictBa. Kpatkue cBeaeHus o xjope, Opome, ¢rope m woze. Ilpu-
MEHEHHE TaJIOTeHOB M UX COSINHEHUH B HAPOIHOM XO3SICTBE.

Ce p a. CrpoeHne aToma, aJUIOTPONFSI, CBOMCTBA W TIPHMEHECHHE
pombugeckoit ceprl. Okcunnl cepsl (1V) u (VI), ux nomydenne, cBolicTBa 1
npuMmeneHue. CepHas KUCIIOTa U €€ COMIU, UX IPUMEHEHUE
B HapoJIHOM Xo3sicTBe. [IpOM3BOACTBO CEPHOI KUCIOTHI.
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A3 0 1. CTpoeHue aToMa ¥ MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BEILECTBA.
AMMMaK, CTpoeHue, CBOICTBA, NoydeHue U npumeHenue. Conu aMMOHUS,
uX cBoiicTBa u npumenenue. Oxcupl azora (II)

u (IV). AsoTHas KucioTa, ee CBOHCTBA W mNpuUMeHeHHe. HuTpaThl U
HUTPUTBI, NpoOJeMa HX COJIEpXKaHUA B  CEIBCKOXO3SHCTBCHHON
MPOIYKIHU. A30THBIC YIOOPEHHUS.

@ o ¢ ¢ o p. CrpoeHue aToma, aJJIOTPONHS, CBOMCTBA OeIoro
u kpacHoro ¢ocgopa, ux npuMeHeHue. OCHOBHBIE COCIUHEHUS: OKCH]
tdochopa (V) u oprodochopnas xucnora, ¢ocharel. DochopHbie
yIOOpeHHUsL.

Yr 1 e p o a. CTpoeHue atoma, aJulIOTPOIHUS, CBOMCTBA MOJM(PHKAIIHIA,
npumenenue. Oxceunpl yraepoaa (1) u (IV), ux cpoiictsa
u npuMmeHeHne. KapOoHaThl: KaJdbLUT, COAA, MOTAII, HX 3HAaYECHHE B
MIPUPOJIE U )KU3HU YEIIOBEKA.

Kpe ™ u un it. CrpoeHne aToma, KpUCTAJUTMYECKHH KPEMHHH, €ro
coiictBa u mpumenenne. Oxcun kpemuust (1V), ero upupoaHsie
pazHoBuaHOCTH. CHnuKaThl. 3HaUEHHE COSMHEHUN KPEMHUS B )KUBOM
U HexuBOU npupoze. IIoHsATHe 0 CUIMKAaTHON MPOMBIIIIEHHOCTH.

HEMOHCTpaLWIVI. O6pa3u1>1 raJJorcHOB — IIPOCTBIX BCIICCTB.
B3aumozelicTBue rajoreHoB C HaTpueM, allOMHHUEM. BbITecHEHME
XJIOpOM OpoMa WM MOJIa U3 pAaCTBOPOB UX colicil. B3anmopelicTBre cephl ¢
MeETaJlJIlaMHu, BOZOPOJIOM u KHCIIOPOAOM. Bsaumoneiicteue
KOHIICHTPHUPOBAHHOM CEpHOM KHUCIOTBI ¢ Meapto. OOyrmmBaHue
KOHIIEHTPUPOBAHHON CEpHOM KHCJIOTOM OpPraHUYECKHX COEIWHEHHM.
PazbaBnenne cepHOW KuCIOTHL. B3amMmopelicTBUE KOHIICHTPHPOBAHHOM
A30THOH KHCIOTHI ¢ Meapio. lloriomenne yrieM pacTBOPEHHBIX BEIIECTB
i Ta3oB. Boccranorienne mMenu u3 ee okcuaa yraem. OOpasifsl mpupo-
HBIX COCIMHEHWH XJopa, cepbl, (ocdopa, yriaepoaa, kpeMHus. OOpa3ibl
BOXHEHIINX ST HApOOHOTO  XO3siicTBa  Cynb(paToB, HUTPATOB,
kapOoHaToB, GocdaToB. OOpa3Ipl CTEKIIa, KEPAMHUKH, [IEMECHTA.

NabopatopHble  onbiTbl.  Ilomydyenue,  cobupanwe |
pacnozHaBaHue Bogopoza. lccienoBaHue NOBEPXHOCTHOIO HATSKEHMS
Bozbl. PacTBOpeHne nepMaHraHata Kanus WJIM MEIHOTO Kyllopoca B BOZE.
lunparamus  obe3BoxkeHHoro cyiabdpara wemu (I1).  HMsroroBnenme
THIICOBOTO OTmedaTtka. O3HaKOMJICHHE C KOIJICKIHEH OBITOBBIX (DHIIBTPOB
U U3y4eHHE MHCTPYKINHU JOMAIIHEro OBITOBOTO (ribTpa. O3HAKOMIICHHE
C COCTaBOM MHHEpalibHOW BOIbl. KadecTBeHHas peaxius Ha rajoreHun-
nonsl. [lomyuenne, cobupaHue W paclo3HaBaHWE KucCIoponma. [opeHue
ceprl Ha Bo3Iyxe U Kuciopoae. CBoiicTBa pa30aBIeHHONW CEPHOM KHUCIIOTHI.
Nsyuenue cpoiictB ammuaka. PacnioznaBanue coneit ammonusi. CBoiicTBa
pa30aBiIeHHON a30THOM KHCIOTHI. B3ammopeiicTBHe KOHIIEHTPHPOBAHHOM
A30THOM KHCIIOTHI ¢ Menplo. PacmosnaBanue ¢ocdaros. 'openue yris B
KHUCIIOPOZE.
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Iomyuenue, cobupanue U pacrno3HaBaHHE yrileKUcoro rasa. llomyuenue
YroJAbHOW KHCIOTBI U u3yueHHe ee cBoiicTB. Ilepexon kapOoHaTa B
rujgpokapOoHat. PasnoxeHue rugpoxkapOoHaTa HaTpus. llomyueHue
KPEMHEBOH KUCIIOTHI U U3Y4YEHUE €€ CBOMCTB.

MpakTnkym «CBoncTBa CoeAMHEHNIN HEMETasoB»

MpakTn4yeckas paboTa. PeieHre SKCIEpUMEHTANTBHBIX 33134 10
teme «lloarpyrra rajJoreHoBy.

MpakTn4yeckasa paboTa. PeicHre SKCIEPUMEHTANBHBIX 33134 10
teme «lloarpymnmna xucnopona.

MpakTu4yeckasa paboTa. PelcHre SKCIEPUMEHTANBHBIX 33134 10
teme «lloarpymnmna azoray.

MpakTu4yeckas paboTa. PereHre SKCIEpUMEHTAIBHBIX 33134 110
teme «[loarpynna yriepoaa.

MpakTn4yeckas paboTa. Ilonyuenne, cobupaHue W pacro3HaBaHHE
ra3osB.

KpaTkne cBeaeHnss 00 opraHMYecknx coeaAMHeHUsX

YrnoeBonaopo asl. Heopranudeckne u opraHmuecKkre BEIIECTBA.
VYraeBomoponsl. MeTaH, 3TaH, MPOMaH KaK MPEIeibHbBIE YIIIEBOIOPOIbI.
OTHIICH U alleTHJICH KaK HellpeAebHbIe (HeHACHIIICHHBIC) YIIIEBOJOPO/IBL.
lopenne yrneBomopomoB. KadecTBeHHBIE peakmum Ha HENpeIeiIbHEBIE
coenuHeHus1. Peakiyst neruapupoBaHus.

Kucnoponconmepxamume OpPraHMYCCKHE COEIU-
HEe H W . OTWIOBHI CHOHPT, €ro IOJdy4YeHHe, MNpUMEHEHHE U
¢usnonorndeckoe  neiictBue.  TpeXxaTOMHBIH ~ CHOHPT  TJIMIIEPHH.
KagecTBeHHass peakmmss Ha  MHOTOATOMHBIE —CIUPTHL.  YKCYCHaf,
CTeapMHOBasi W OJIEMHOBAas KHCIOTBI — TMPEICTaBUTEIH Kiacca
KapOOHOBBIX KHUCIOT. JXKupbl. MbLia.

A3oTconepXamMUECOPTaHNYECKHUECOEAUHECHU S
AmMuHOrpynma. AMHHOKUCIOTB.. AMHHOYKCYyCHasi KHCIOTa. benku
(mpoTenHsl), X PYHKIHK B KUBBIX opraHu3Max. KauecTBeHHEBIE peakIuu
Ha OeIKy.

JemoHcTpaumn. Mogenn MoneKyad MeTaHa, 3TaHa, IPOIaHa,
STWJICHA W aleTHiieHa. B3anMoneiicTBHe 3THIIeHa ¢ OpOMHOW BOJIOH W
pacTBOpoM mepmaHraHaTa kKamus. OOImme XMMHUYECKHe CBOMCTBA KHUCIOT
Ha TMpuMepe YKCYCHOW KHCIOThI. KauecTBeHHass peakius Ha
MHOT'OAaTOMHBIE CITHPTHI.

Na6opatopHble onbITbl. KauecTBeHHbIE peakiiiy Ha OEJKH.
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O000LEeHMe 3HaHUM MO XUMUK
3a KypC OCHOBHOW LUKOJIbI.
MNoarotoBka k O3

Ilepnopnueckuit 3akoH u Ilepuoguueckas cHCTEMa XMMHUYECKHX
snemeHToB JI. 1. MenaeneeBa. @U3NYECKUI CMBICI MOPSAIKOBOTO HOMEpA
JJIEMEHTa, HOMEPOB MEPHOAA M TPYMIbl. 3aKOHOMEPHOCTH W3MEHEHHUS
CBOIICTB 3/IEMEHTOB M MX COCOUHEHHUIl B Iepuojax U Ipylmax B CBETe
HOpEeACTaBICHUA O  CTPOGHMHM  aTOMOB  3JIEMEHTOB.  3HAdeHHE
Ileproandeckoro 3akoHa.

BI/I}II)I XUMHUYECKUX CBI3EH U THIIBI KPUCTAJUIMYCCKUX PCHICTOK.
B3auMoCBs3b CTPOEHUS U CBOICTB BELIECTB.

Knaccuduxanuss XUMHUECKHX PEAaKIMH IO Pa3luYHbIM IpPU3HAKAM
(4ucmo M cocTaB pearupyromuX M OOpasyIOIIHMXCS BELIECTB; HaIWYHE
rpaHMIBl  pasfena ¢a3; TEIoBOH A(¢eKT; H3MEHEHHE CTeleHei
OKHCIIGHHMSI ~aTOMOB; HCIIOJB30BAaHMEC  KaTalM3aTopa; HAalpaBlICHHE
mpoTekaHust peakiuu). CKOpOCTh XMMHYECKHX peakuuii u  (pakTopsl,
Brustonme Ha Hee. OOpaTUMOCTh XHMHYECKUX PEAKIHMA M CIOCOOBI
CMCUICHHUSA XUMHUYECKOT'O paBHOBECHUA.

[Ipocteie u croxHbIE BemecTBa. Meramuibl W HEMETaJUIbI.
'enernyeckue psapl MeTamia, HEMeTalsla M IEPEXOAHOIO MeTajia.
Oxkcunel W THOPOKCHUABI  (OCHOBAHUSA,  KUCIOTHL,  aM(OTECpHEIE
THAPOKCUBI), comu. VX cocraB, kiaccudukanus U oOIIMEe XMMHUYECKHE
CBOMCTBA B CBETE TEOPUH IJIEKTPOIUTHIECKOMN AUCCOIUAINN.
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m TEMATUYECKOE INMIAHNPOBAHWE

TemaTHyeckoe ITAHWPOBAHUE PEATU3yeT OJUH M3 BO3MOXHBIX
MOJXOJIOB K PACHpENCICHIIO H3y9aeMOro MaTepuaa o ToJaM, BPEMEeHU
M3YYCHHUsI OTJCIBHBIX TeM Kypca, B 3aBUCHMOCTH OT MPO(HIS IIKOIBI,
BO3MOXKHOCTEH MPeAnpodUIbHON OATOTOBKU 00YYAIOIIUXCS K U3YICHUIO
XMMHHU B CpEIHEN ILKOJIE.

B ngaHHOM MIaHUPOBAaHUM pa3lelbl OCHOBHOTO CONCPXKAHUSA II0
XMMHUHU Pa3OUThI Ha TEMBI B XPOHOJOIMU HMX H3y4YCHHUS MO YUeOHUKaM.
OCOOEHHOCTBIO 3TOTO TNIAHUPOBAHHUS SBIISIETCS TO, YTO B HEM COJCPKHUTCS
OITMCAHUE BO3MOXKHBIX BHJIOB JACATECIHHOCTH OOYYAIOIIUXCSA B IMPOIECCEe
YCBOGHHUSI ~ COOTBETCTBYIOIIETO  COJACPXKAHWS,  HAMpPABICHHBIX  HA
JOCTHXEHUE ITOCTABJICHHBIX 1ieseil 00ydeHusI.

B kypce 9 kmacca maercss KpaTkoe 3HAKOMCTBO C OpPraHMYECKHUMH
BEIIECTBAMU:  YIJIEBOJOPONAMH, KHCIOPOA- U  a30TCOICpP KAIMMU
COCIUHECHUAMU U UX BAXXKHCUIIMMH ITPCACTaBUTCIIAMU.

3HAUUTENFHOE MECTO B COJICPKAHUH Kypca OTBOIUTCS XUMHUYECKOMY
skcniepuMenTy. OH QopMuUpyeT y ydamuxcs crheluaibHble TMpeMETHbIC
YMEHUA pa60TaT1> C XMMHUYCCKUMH BCUICCTBAMH, BLIIIOJIHATHL ITPOCTHIC
XMMUYECKHE OIBITHI, YYUT IMIKOJIFHUKOB O€30MaCHOMY M AKOJIOTHYECKH
IpPaMOTHOMY OOpAIIEHHUIO C BEIIECTBaMH B OBITY U Ha IIPOM3BOJICTBE.

[IpakTideckne pabOTHI CTPYNIIHPOBAHBEI B ONOKHM — XUMHYECKHE
MPaKTUKYMBI, KOTOpBIE CIIy>KaT HE TOJIBKO CPEACTBOM 3aKpPEIUICHHS
YMEHUIl W HaBBIKOB, HO TaKKe€ W CPEICTBOM KOHTPOJISI KadecTBa HX
c(OpPMHUPOBAHHOCTH.

B cBsi3u ¢ mepexoioM 1 OCHOBHOM IIKOJIBI HA TaKyi0 ()OPMY UTOTOBOM
arrecranun, kak OI'D, B Kypce mpeaycCMOTPEHO BpeMsI Ha MOATOTOBKY K
Hel.

[Iporpamma 9 knacca paccuntana Ha 2 yaca B HEIIO.

B TemaTHueckoM IJIAaHWPOBAHUH MPEAYCMOTPEHO PE3EPBHOE BPEMS,
HEOOXOJMMOCTh  KOTOpOro  oOycjoBlieHa  TeM, 4YTO  peajbHas
MPOIODKUTENBHOCT,  yIeOHOro TOHa BCerga OKa3bIBaeTCs MEHBIIE
HOPMaTUBHOM.



TemaTnyeckoe IJIaHHpoOBaHue 9 K.

No Kou-Bo LHOP
Haspanwue paznerna HacoB
1. | [loBTOpeHue Temsl § KII. 2
«PacTtBOpeHue.
PactBopsl. Peakuun
HOHHOTO 0OMEHa. )
2. | OOias xapakTeprcTHKa 12 POIII
XUMHYECKUX DIIEMEHTOB
Y XUMHYECKUX PEeaKInil
3. | Meramist 14 POII
WNHuTteprer
YPOK
4. | Hemerannnl 24 POl
HNutepner
YpOK
5. | Kparkue cBenenus 00 7 POLI
OPraHN4YeCKUX Hutepuer
COEIMHEHUIX YPOK
6. | O60O0IIEeHNE 3HAHU 10 5
XUMHH 32 KypC
OCHOBHOM IIKOJIBL.
IToaroroska k OI'D
7. | Ilpaktukym 4
Uroro: 68







m [IPUMEPHOE TEMATUYECKOE MJIAHNPOBAHWE

9 knacc

(2 4 B Hepgento, Bcero 68)

Homep Tema ypoka OcHoBHOE coaepXaHme ypoka XapakTepucTuka OCHOBHbIX BULOB ﬂeﬂTel:IbHOC'[M
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)
MoeTopexue Tembl 8 kn. «PacTBopenue. PacTBopbl. Peaknuu nuonHoro oomena.»
[DJIeKTpONUTHYECKAS
1. mrccoruanus.
I loHHbBIE YpaBHEHHUS
[peaKITHiL.
['eneTHueckas CBs3b
MEXKTY KITaccaMu
2. IBGLL[CCTB. :
BeepeHune. O6wasn xapaKTepucTUKa XMMUYECKNX 3/IEMEHTOB M XMMUYECKUX peaKLni.
Mepuopuyeckuit 3akoH n Mepnoanyeckas cuctema xummuyeckux anementoB [l. U. MengeneeBa (12 )

3-4 XapakTepucTrka XapakTepucTHKa DJIEMEHTA I10 €ro Xapaxmepuzosams XAMUYIECKUE 3JIe-
XUMHYECKOTO monokenuto B Ilepuoguaeckoit cucreme MeHTBI 1—3-T0 IMePHOO0B I10 MX OI0XKE-
3JIEMEHTa Ha xumMudeckux 3yemMenToB J1. 1. Mennenee- Hu1o B [leprogndeckoit cucreme XuMmuye-
OCHOBaHHH €ro Ba. CBoOIiCcTBa OKCHIOB, KUCIIOT, OCHOBA- ckux anemenToB J[. . Menpeneesa.
TIOJIO’KEHUS B HUH U COJel B CBETE TEOPUH DIEKTPOIH- Apeymenmuposams CBOMCTBA OKCHIIOB
Iepuoauueckoit THYECKOH AUCCOLMALINN ¥ OKHCICHHMS- Y THIPOKCHJIOB METAJIJIOB M HEMETAJIJIOB
cucreMe BOCCTAHOBJICHMSI. MOCPEZCTBOM MOJICKYJISIPHBIX, TIOJTHBIX
J. 1. Mennenee- Jemoncrpauuu. Mozgenu atoMoB Y COKpAIICHHBIX HOHHBIX YPaBHEHUN
Ba 95eMeHTOB 1—3-T0 epronoB peaxuuit

5 AwmcorepHbIe IonsTue 0 NEpexXoAHBIX IEMEHTAX. Obvacuams, 910 Takoe aMpoTepHbIe
OKCHUIBI U AmporepHocTh. ['eHeTnUecKnil psg coenuHenus. Habriooams 1 onucvieams
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TUAPOKCHUIbI

MIEPEeXOIHOr0 HJIEMEHTA.
JlaGopaTopHslii onsIT 1. [lonyuenue
THIIPOKCH/IA IMHKA U UCCJIEIOBAHUE €TI0
CBOWCTB

pEaKIMK MEXK/y BEIIECTBAMHU C TOMOLIBIO
PYCCKOTO (POTHOTO) SI3BIKA U SI3BIKA
XUMUU.

Xapaxmepuzosamsv TBOUCTBEHHBIN
XapakTep CBOMCTB aM(pOTEPHBIX OKCHIIOB
Y TUIPOKCHUIOB.
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IIpooonxcenue maba.

Homep Tema ypoka OcHOBHOE coaepkaHme ypoka XapakTepucTika OCHOBHbIX BUSO0B ReATenbHOCTH
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBUI)
1Ipo600ums ONBITHI TIO MOIYYEHHIO U
MOATBEPIKICHUIO XUMHUECKIX CBONCTB
aM(OTEPHBIX OKCHJIOB M TUIPOKCHIIOB C
COOJTIOZICHHUEM TIPABUJI TEXHUKH Oe3orac-
HOCTH
6 Ilepuoanueckuit Ilepunoanueckuii 3akoH u [lepuoanue- Paznuuame eCTECTBEHHYIO U UCKYC-
3akoH u [lepuo- CKasi CUCTeMa XUMHYECKHX JIEMEHTOB CTBEHHYIO KJIacCU(UKAIIHUH.
JIAYeCcKast J. 1. Menneneena. Apeymenmuposams oTHecenue [lepuo-
cucrema Jemoncrpauun. Paznnunsie ¢hopMbI JIMYECKOT0 3aKOHA K €CTECTBEHHON
. W. Mennenee- Tabuui [leproanveckoii CUCTEMBI. KJIACCU(DUKAITUH.
Ba B CBETE Mooenuposams XMMHUYECKHE 3aKOHOMEP-
YUEHHS O HOCTH C BBIZICJICHUEM CYIIECCTBEHHBIX
CTPOCHHH aTOMa XapaKTePUCTHK O0BEKTA U MPEICTABICHHU -
€M HX B IIPOCTPAHCTBEHHO-TPaPrUECKOI
WJIA 3HAKOBO-CUMBOJIMYECKOH (hopme
7 Xumugeckast XumMudeckasi OpraHu3anus >KUBOH 1 Xapaxmepuzoeams pOIb XUMUIECKUX
OpraHu3aIus HEKUBOW TIPUPOILI. XMMHUECKHI COCTaB 3JIEMEHTOB B YKUBOM M HEXKHBOU MIPUPOIC.

JKMBOI U HEXKH-
BOU TPUPOABI

siIpa, MAHTHUU ¥ 36MHON KOPBI. XUMUIe-
CKHe€ DJIEMEHTHI B KJIETKaX JKHBBIX
Opranu3MoB. Makpo- U MHUKpPO3JIEMEHTHI.
Jemoncrpanun. Monens cTpoeHust
3eMHOT0 IIapa B MONEPEIHOM pa3pese

Knaccuguyuposams xummdeckue
3JIEMEHTHI B KJIETKaX Ha MaKpo- U
MHUKPO3JIEMEHTHI
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8-9 Knaccudukanms O0001eHne CBECHUH 0 XUMUIECKUX O6vscHAmMb, 9TO TAKOE XUMHUUYECKas
XAMHYECKUX peakiusx. Kiaccuduxarys XaMUIecKiux peaKIyis, peakiK COSTMHEHUSI, PEAKIIUU
peakiuii o peakIuii Mo pa3IMYHbIM OCHOBAHHSIM: Pa3IOKEHS, PEaKIK OOMEHa, PEaKIU
Ppa3IuYHBIM COCTaBY M YHCITy PEarupyromux u oopasy- 3aMeICHUS], PEaKIMK HeUTpaTHU3aIuHg,
OCHOBaHUSIM FOLIMXCS BEIIECTB, TEIUIOBOMY (D DEKTY, 9K30TEPMUUECKHE PEAKIIUH, SHTOTCPMHU-

HAMpPaBJICHUIO, U3MCHEHHIO CTETICHEH YEeCKHE PEaKIuH, OOPaTUMBIC PEaKIIUH,
OKHCIICHUS AJIEMEHTOB, 00pa3yIoIux HEOOpaTHMBbIE PEAKIHHU, OKHCITUTEIb-
pearupyroniye BeecTsa, hase, UCrolb- HO-BOCCTaHOBHUTEBHBIE PEAKITHH,
30BaHHUIO KaTaJIK3aTopa. TOMOTEHHBIE PEAKI[HH, [ETCPOrCHHbIC
JlaGopaTopHbIii onbIT 2. 3aMelieHue peaKIu, KaTaTUTHUYECKUE PEaKIUH,
JKeJIe30M MEIH B pacTBope cyibdara HEKATATUTHYECKUE PEAKIUH, TETTOBOM
menu (1) 3¢ HEKT XUMUIECKON PEaKIIHH.
Knaccupuyuposams xummudeckue
PEaKIMH 10 Pa3IMYHBIM OCHOBAHHSIM.
Cocmagnsames MONIEKYISIDHBIE, TIONHBIE U
COKpaIlllCHHbIC HOHHBIC YPABHEHHS
PpeaKIuii.
Onpedensimb OKUCITUTENb U BOCCTAHOBH-
TeJIb, MPOLECCHI OKUCIICHUS K BOCCTAHOB-
JICHHUSI.
Habmooams v onucviéams peakiun
MEX/y BEIIECTBAMH C TIOMOIIBIO PYCCKOTO
(pOITHOTrO) SA3bIKA U A3bIKA XUMHUH

10 IonsTHe TToHsATHE O CKOPOCTH XUMUYECKOM O0wsicHAmMb, 9TO TAKOE CKOPOCTh XUMHU-
0 CKOPOCTH peakiun. GakTophl, BIUSIONINE HA YECKOU peaKITu.

XHUMHUYECKOU CKOPOCTh XMMHUYECKUX PEaKIIHiL. Yemanaenuseams NpuIUHHO-CIICACTBEH-
peakuuu JeMoHcTpanuu. 3aBUCUMOCTD CKOPOCTH HBIC CBSI3HM BIIMSIHUS HEKOTOPBIX (PaKTO-

XUMHYECKOU peaKkluy OT IPUPOALI

POB Ha CKOPOCTb XUMUYECKHX PEAKIUH.
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IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe cogepXaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)

PearupyroKx BEIecTB. 3aBUCUMOCTh
CKOPOCTH XHUMHYECKOH PEaKI[UH OT
KOHIIEHTpAIMH PEarnpyrOIINX BEIIECTB.
3aBHUCHMOCTh CKOPOCTH XHMUYECKOH
PEaKIUU OT IUIOMIAAN COIPUKOCHOBEHHUS
pearupyronmx BemecTB («KUTSIHH
CJI0¥1»). 3aBUCUMOCTb CKOPOCTH XUMHYE-
CKOM peakIiH OT TEMIIEPATYPhI pearupy-
IOIINX BEIIECTB.

JladopaTopHble ONbITHI. 3. 3aBUCHMOCTD
CKOPOCTH XUMHUUYECKOH PEAKIUH OT
MIPUPOJIBI PEarHpYIOIIMX BEIIECTB Ha
NpUMepE B3aUMOJICHCTBHUS KHCIIOT C
MetaiaMu. 4. 3aBUCUMOCTb CKOPOCTH
XHUMHYECKOH PEaKLUH OT KOHIICHTPAIMU
pearupyromyx BeIeCTB Ha puMepe
B3aMMOJIEHCTBYSI IMHKA C COISTHON
KHUCIIOTOH pa3IMIHON KOHIICHTPAIHH.

5. 3aBUCUMOCTD CKOPOCTH XUMHUYECKOM
PEaKIrH OT IUIOMIAAN COPUKOCHOBEHUS
pearupyroIyx BeIecTB.

6. 3aBHUCUMOCTh

CKOPOCTH XUMHUYECKOW PEaKI[UH OT
TEMITePATyPhl PEaruPYIOIIUX BEIIECTB HA
TIpUMeEpE B3aUMOJICHCTBHS OKCHIA

menu (I1) ¢ pactBopoM cepHOI KHCTOTHI
pa3IM4YHON TeMIepaTypbl

Habmiooamu 1 onucviéame peakuuu
MEX/1y BEIIECTBAMH C ITOMOIIBIO PYCCKOTO
(pomHOTO) A3BIKA U A3BIKA XUMHUH.
IIpo6ooume OUBITHI, IOATBEPKIAIOIIIHE
3aBUCUMOCTB CKOPOCTH XUMHYECKOI
PEaKIUK OT Pa3INIHBIX (HaKTOPOB
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11 Karanuzaropsl KaTanmsarops! u xatanu3. IHTHOHTOPEL. Ob6vacHAMb, 9TO TAKOE KATAINU3ATOP.

AHTHOKCHIAHTBI. Habmooams v onucvieams peakiun
Jemoncrpanun. ['oMoreHHsli 1 retepo- MEX/y BEIECTBAMU C IIOMOLIBIO PYCCKOTO
TEeHHBII KaTann3bl. DepMeHTaTHBHBIIH (pomHOTO) sA3BIKA U A3BIKA XUMHUH.
katanu3. THrnbupoBanue. CaMOCTOATENBHO 1P0680OOUMb OIIBITHI,
JlaGopaTopHEIii onbIT 7. Pasnoxenne TIOXTBEPIKJAIOIINC BIHSHHAC KaTAIHU3aTO-
MIEPOKCHIa BOJIOPO/IA C TOMOIIBIO OKCHA POB Ha CKOPOCTh XUMHUYECKON PEaKIIHU
mapranna (1V) u karanassl.

12—13 | O6o6uieHne U Ypok-ympaskHEHHE C UCTIONB30BAaHUEM IIpo6ooump oLEHKY COOCTBEHHBIX

CHCTEMAaTU3AIHS
3HaHUH MO TEME
«BBenenue.
OO6imast xapakre-
PHUCTHKA XUMH-
YECKUX AJIEMEH-
TOB U XUMHYE-
CKHX PEaKIIni.
Ilepnonnueckuii
3akoH u [lepuo-
JTUYECKasi CUCTE-
Ma XUMHYECKHX
JJIEMEHTOB

. 1. Mennenee-
Ba»

CaMOCTOSITEIBHOM PabOTHI 11O BBITIOIHE-
HHIO TIPOBEPOYHBIX TECTOB, 3aaHUI U
YIpaKHECHUI

JIOCTH)KEHUH B YCBOCHHH TEMBI.
Koppexmuposamp cBOM 3HaHUS B
COOTBETCTBHH C TUIAHUPYEMBIM PE3YJIbTa-
TOM.

Tonyyams XUMUYECKYIO HHPOPMALIUH U3
pa3IMYHBIX UICTOYHUKOB.

IIpeocmaensme uHGOPMAIHIO 10 TEME
«O01as XapaKTepUCTUKA XUMHYECKIX
3JIECMEHTOB U XUMHUYECKUX PEaKIIUi.
[Tepunonnueckwmii 3akoH u Ileprognge-
CKasi CUCTeMa XUMHYECKHMX 3JICMECHTOB

J1. . MenneneeBa» B Buze TaOJIUII, CXEM,
OIOPHOI'0 KOHCIIEKTa, B TOM YHCIIC

¢ npumerernem cpencts UKT
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IIpooonxcenue maoba.

Homep Tema ypoka OcHoBHOE copepxaHme ypoka XapakTepucTUKa OCHOBHbIX BUSO0B ResTenbHoCTH
ypoka obyyatowmxca (Ha ypoBHe y4eOHbIX JeNCTBUIA)

14 KontponbHast pabota no teme «BBenenue. OOIas XxapaKTepUCTHKA XUMAYESCKUX HIEMEHTOB U XUMHUYECKHUX
peakumid. [Tepuoandeckuii 3akoH u [lepuoandeckas cucreMa XuMHdeckux aneMenToB J. V. MennenceBay

Tema 1. Metannsbi (14 v)

— Bek MenHbIi, MeTaiibl B HICTOPHHU YE€IOBEUECTBA IIposooums pacueTbl MO0 XUMUIECKUM
OPOH30BbIH, (dhopMyiTaM U ypaBHEHUSM PEaKIHi,
JKEIIe3HBIN MPOTEKAIONIHNX C YIACTHEM METAJIJIOB U HX

COCTMHEHU .

Ocywecmanams NOUCK UCTOUHUKOB
XUMHUYECKOM HH(OpMAIIUH, HEOOX O~
MBIX JJIs1 CO3/IaHus BRIOpaHHOTro HHPOP-
MAaIMOHHOT'O MIPO/IYKTA M0 XUMHUH
MeTaiioB. [Ipeocmasisims €ro B hopme
Mpe3eHTalul. APryMEHTUPOBAHHO
6ecmu TEMaTHIECKYIO JAUCKYCCHIO

15 Ionoxenue Ionoxenue metaiioB B [lepuomnueckoi O0vACHAMDb, YTO TAKOE METAILIBI.
3JIEMEHTOB- CHCTEME XMMHUYECKUX DJIEMCHTOB Paznuuams HopMbI CYIIICCTBOBAHUS ME-
METAJIJIOB B J. 1. MenneneeBa. Meramindeckas TaJIJIOB: AJIEMEHTHI M IPOCTHIC BEIIECTBA.
Iepuoauueckoit KpHUCTaJTHUECKas pelieTka U MeTaJlTye- Xapaxmepuzosams XAMUYIECKUE 3JIe-
cucTemMe CKasi XUMHUYECKas CBSI3b. MEHTBI-METAJIIBI [0 MX TTOJIOKCHHIO

. 1. Mennenee-
Ba ¥ 0COOEHHO-

CTH CTPOCHHMSI UX
atoMoB. Du3nue-

OO61ue pu3NIecKHe CBOWCTBA METAJIIOB.
CrnaBbl, MX CBOMCTBA U 3HAUCHHUE.
Jemoncrpanuu. OOpasiibl CIIaBOB

B [lepnoamueckoii cucreme /1. 1. Menne-
neeBa.

Ilpoeno3zuposamsb CBOMCTBA HE3HAKOMBIX
METaJUIOB TIO MoNIoKeHHto B [lepnoanye-




/8

CKHE CBOMCTBa

CKOM CUCTeME XUMHUYECKUX IJIEMEHTOB

METaJIJIOB. J. . Menneneesa.

CrnaBbl Yemanaenusams npuauHHO-CIIEACTBEH-
HBIC CBSI3M MEXIy CTPOCHUEM aToMa,
BHJIOM XUMHYECKOH CBSI3U, TUIIOM
KPHUCTAJUTMYECKOH PEIIeTKH METaJNIOB —
MPOCTHIX BEUIECTB M UX COCIMHEHHUN

16 XuMudeckue XHUMHYECKHE CBOHCTBA METAJIOB KaK O0wsicHAmMb, 9TO TAKOE sl AKTUBHOCTH
CBOMCTBa BOCCTaHOBHTEJIECH, a TAK)KE B CBETE UX MeTauioB. [Ipumensims €ro i Xapakre-
METaJIJIOB TIOJIOXKEHUS B DJICKTPOXUMHYECKOM PAIY PUCTHKH XUMHUYECKHX CBOWCTB MTPOCTHIX

HaNPsDKEHUN METaIJIoB.
JlemoncTpanuu. BzanmozeiicTeue
METAJJIOB C HEMETaJJIAMH.
JladopaTtopHbIii onbIT 8. B3aumozeii-
CTBHE PACTBOPOB KHCJIOT U COJICH C
MeTaJulaMu

BEIIIECTB-METANJIOB.

0O606wams CUCTEMY XUMUYECKUX
CBOMCTB METAJIIOB KaK «BOCCTAHOBUTEIb-
HBIE CBOMCTBaY.

Cocmagnsims MOJIEKYITSIPHbIE YPaBHEHHS
PEaKITHii, XapaKTePH3YIOIIUX XUMUYE-
CKH€ CBOMCTBA METAJIIOB B CBETE yUICHHS
00 OKHMCITUTEbHO-BOCCTAHOBUTEIBHBIX
MpoIeccax, a PEakiliy ¢ yI4acTHEM
JIIEKTPOIIUTOB PEeOCMAsIsAmb TAKKE

1 B HOHHOM BHJIE.

Habmooams v onucvieams peakiun
MEK/TY BEIIECTBAMH C TIOMOIIBIO PYCCKOTO
(pOIHOTrO) sA3bIKA H A3bIKA XUMHUH.

ICaMOCTOSTETBHO npoeodumb OIIBITHI,

MTO/ITBEPIK IAFOIIHE XUMITUYECKHUE CBOMCTBA
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IIpooonxcenue maba.

Homep Tema ypoka OcHoBHOE copepxaHme ypoka XapakTepucTika 0CHOBHbIX BUAO0B ResTenbHoCTH
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)
17 Merasibt Mertasuibl B npupoze. O01ue criocoobl UxX Knaccuguyuposams HopMbI IPUPOTHBIX
B IIPUPOJIC. TIOTY4YCHUSI. COCTUHEHHI METAJIIIOB.
OO61ue crocoos JlaGopaTopHbie onbIThI. 9. O3HaKOMITE- Xapaxmepuzoeams 00IIHE CIIOCOOBI
YX TONyYICHUS HUe ¢ pynamu xkenes3a. 10. OxpamuBanue TOJTYYCHUS] METAJIIOB: MTHPO-, THAPO-
IUTAMEHH COJISIMH IIEIOYHBIX METAJIIOB 1 2JIEKTPOMETAITYPTHH.
Konkpemu3zupogambs 3TH CIOCOOBI
TMpUMEpaMH U YPaBHEHUSIMU PEaKIIUii
C COCTaBJICHHEM JJIEKTPOHHOT0 OanaHca
18 IonsTHe Koppo3zust metaiiioB u crioco6bl 60pbObI O0OvsicHAMb, 9TO TAKOE KOPPO3HSL.
0 KOppO3UH C Hel Paznuuams XMAMUYECKYIO U DJIEKTPOXHU-
METaJlIOoB MHYECKYIO KOPPO3UIO.
Hnmocmpupoeambs TIOHATUS «KOPPO-
3US», «XUMUUECKAs KOPPO3US», «QJIEK-
TPOXHMHYECKAsI KOPPO3HUSD» IPUMEPAMHU.
Xapaxmepuzosamb CrioOcOObI 3aIUTHI
METAJIIOB OT KOPPO3UH
19—20 OO6mas xapakre- 19.001mas XxapakTepUCTHKA MIETOYHBIX O0vsCHAMb STUMOJIIOTHIO Ha3BaHUS

PHCTHKA dJIEeMEH-
TOB 1A TpymIsL.
CoenuHenust
LIETOYHBIX
METaJIOB

metaiioB. Lllenounsie MeTauibl B IpH-
poze. Crioco0Ob! ux monydyenus. CTpoeHue
aTomoB. [1lenoynbie MeTamIbl — mpoc-

teI€ BemecTsa. 20.Baxkueue coenuaeHnst
[IETOYHBIX METAJJIOB — OKCHUIIBI, THAPOK-
CHIBI U COJTU (XJIOPH/IbI, KAPOOHATHI,
Cynmb(aThl, HUITPATHI), UX CBOUCTBA

TPYIIIBI «IIETOYHbIE METAJLIbI».
Jlasams OONIYIO XapaKTEPUCTUKY
MIET0YHBIX METAJUIOB I10 MX ITOJI0KEHUTO
B [leproamueckoil cucteMe XUMHUIECKUX
snemenToB /1. . Menpneneesa.
Xapaxmepuzosams crpoenue, pusnye-
CKHME ¥ XUMHUYECKHE CBOMCTBA IIETOYHBIX
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MIpUMEHEHUE B HApPOJTHOM XO3sIiCTBE.
Kanuiineie ynoOpenusi.

Jdemoncrpamuu. OOpasifbl METOYHBIX U
1I€JI0YHO3EMETLHBIX MeTalIoB. B3anmo-
JIEUCTBUE HATPUS, JIUTUSI C BOJIOM.
BzaumoseiicTBre HaTpusi ¢ KUCIOPOAOM

METAJJIOB B CBETE OOIIETO, OCOOEHHOTO 1
€JIMHUYHOTO.

IIpeockaszvieamov GU3NUECKHUE U XUMHUYE-
CKHE CBOMCTBA OKCHJIOB U THAPOKCHIIOB
LIEJIOYHBIX METAUIOB HA OCHOBE UX COCTa-
Ba U CTPOCHUS U HOOMBEPHCOamb
MIPOTHO3bI YPaBHEHUSAMH COOTBETCTBYIO-
IIUX PEAKIIHA.

IIposooums pacueThl 0 XUMUIECKUM
(dhopMyitaM U ypaBHCHUSM PEaKIHi,
MIPOTEKAOIIUX C YIACTHEM IIETOUHBIX
METAJJIOB M UX COCIMHEHUM

2122

Ienounose-
MeEJIbHBIE
METaJIbL.
CoequHeHus
IIET0YHO3EMETb-
HBIX METAJIJIOB

21.00m1as xapakrepuctuka snemMenTos |1 A
TPYIIIBL: CTPOCHHE ATOMOB, ILEIOYHO3e-
MEJTbHBIE METAJUIBI — MPOCTHIC BEIECTBA

W MX CcBOMcTBa.22. BaxkHeliue coeiuHeHus
LIEJIOYHO3EMEIIBbHBIX METAJIJIOB — OKCH-
JIbl, TUIPOKCHUJIBI U COJIN (XJIOPHIBI,
KapOOHATBI, HUTPATHI, CYIb(aThl,
(dhocdatsl), UX CBOMCTBA M IPUMEHEHHE.
JlemoHcTpanuu. B3anmopeicTeue
KaJIbLIMs ¢ Bomou. B3aumoneiicrsue
MAarHHUs ¢ KUCIIOPOJIOM.

JlaGopaTopHbIii ONbIT

11. Mony4enue

THIIPOKCH/IA KAJIBIMS U UCCIICOBAaHUE €T0
CBOICTB

Ob6vsicHsAMb ITUMOJIOTHIO HAa3BaHUS
TPYIIBI IIETOYHO3EMETbHBIE METAIUIBI.
Jlasamwb 00LIYIO0 XapaKTEPUCTUKY
metaiioB |l A rpynmer (Be, Mg, menou-
HO3EMEJIbHBIX METAJUIOB) 10 UX MOJIOKE-
Huto B [leprogndeckoit cucreme XuMmuue-
ckux snemenToB J[. . Menpeneena.
Xapaxmepuzosams crpoeHue, puznye-
CKHE U XUMHUYECKHE CBOWCTBA IIEIOYHO-
3eMEJNIbHBIX METAJIOB B CBETE OOIIEro,
0COOEHHOI0 ¥ €AUHUYHOrO.
Ilpeockaszvieams GU3NIECKUE U XUMHUYE-
CKHE CBOMCTBA OKCHJIOB U THAPOKCHIIOB
MetasuioB |l A rpymnrel Ha OCHOBE UX
COCTaBa U CTPOCHUS U HOOMEePI’COAnb
MPOTHO3bI YPABHEHUSMH COOTBETCTBYIO-
LIUX peaKuil.
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IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe copepxaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)

1Iposooums pacdeTsl 10 XUMUYECKUM
(dhopMyitaM U ypaBHCHUSM PEaKIHi,
MPOTEKAIOIINUX C YIACTHEM IIETIOUYHBIX
METaJIJIOB M UX COCIUHCHUM

23-24

AJIOMUHUN U €70
COEIUHEHNS

23. CtpoeHue aToma, (pU3NYECKHUE U XUMHYC-
CKHE CBOMCTBA aJIFOMHHUSI KaK IIPOCTOrO
BemecTBa. 24. CoemMHEHNS aTFOMUAHUSI —
OKCHJI U TUAPOKCHU, UX aM(POTEPHBII
xapakrtep. Baxueime coinm aTroMAHUA.
ITpuMeHeHUE aJFOMHHUS U €r0 COCANHE-
HUM.

JladopaTopublii onbIT 12. [Tonyuenue
THIPOKCH/IA aTFOMHHUS M UCCIICIOBAHUE

€ro CBOWCTB

Xapaxmepuzoeams aMOMUHUM 110 €TO
noJjiokeHuto B [lepronnyeckoii cucteme
xuMuieckux anemenToB M. M. Mennenee-
Ba.

Onuceleams cTpoeHue, GU3nIecKue u
XHMHUYECKHE CBOWCTBA AIFOMHUHUS,
MOATBEPIK/Iasi UX COOTBETCTBYIOIIUMHU
YPaBHEHUSMHU PEAKIIHIA.

Obvsicuamb IBONCTBEHHBIN XapaKTep
XUMHUYECKUX CBOWCTB OKCHJIA M TUIPOK-
CHUJIa ATFOMUHHS.

Konxpemuzuposams 31eKTpOTUTHYC-
CKOE TIOJTyYEHHE METAJIOB ONMCAHUEM
MIPOM3BOICTBA AITFOMUHHUSL.
Yemanaenusams 3aBucUMOCTb o0nacTei
MIPUMEHEHUSI AJTFOMHHUS U €T0 CIUIaBOB
OT CBOMCTB.

1Ipo6ooums pacyeTsl 0 XUMUICCKUM
(dhopMmynaM U ypaBHEHHUSIM pEaKIui,
MPOTEKAIOIINX C yIaCTHEM aJFOMUHUS U
€ro CoeJUHEHUN
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25-26

XKeneso u ero 25. CtpoeHne aToma, (pU3NUECKHE U XUMHYE-
COCIIMHEHHUS CKHE CBOMCTBA Xkeje3a Kak IIPOCTOro
BEIECTBA.

26. I'enetnueckue psabl Fez+ u Fes+. BakHei-
IITUE COJIU JKeJe3a. 3HaueHHe XKelle3a U ero
COCITUHCHUM TSI TPUPOJILI ¥ HAPOIHOTO
XO035HCTBA.

Jemoncrpanun. Bzanmoseiicteue
METaJUIOB ¢ HeMeTayutamu. [lomyuenue
rugpokcuaos xenesa (1) u (111). Kage-
CTBCHHBIC peaKIIu Ha HOHBI Fe2+ u Fes-.
JlaGopaTopHbie onbIThI. 13. B3aumoeii-
CTBHUE KeJe3a C CONMSTHON KUCIOTOM.

14. Tlonyuenue ruapokcuaos xenesa (1)
u (I11) 1 u3ydeHune ux cBOMCTB

Xapaxmepuzosams TIONIOKEHUE JKeNe3a

B [leproamdeckoil cucteMe XUMUIEeCKAX
anemenToB JI. 1. MenneneeBa, ocobeH-
HOCTH CTPOCHHUS aTOMa.

Onucweisams PU3NIECKUE U XUMHUECKHE
CBOWCTBA KeJe3a, MOATBEPKIast UX COOT-
BETCTBYIOIIUMU YPaBHEHHUSIMH PEAKITHH.
Pa3znauuamsb 9yryHbl U CTaN.

Ob6vsicHamb HATMIKE ABYX TEHETHYECKUX
PAIOB COeTMHEHMIA xelte3a Fea+ u Fes: .
Yemanaenueame 3aBUCUMOCTB 00J1aCTEH
MIPUMEHEHUS JKeJIe3a U €ro CIUIABOB OT
CBOMCTB.

1Ipo6ooums pacdeThl 0 XUMUYCCKUM
(hopmynaM U ypaBHEHHUSIM PEaKIHu,
MPOTEKAIOLINX C y4aCTHEM JKeJIe3a U ero
COETUHEHU I

27 O060011eHIe Ypok-ynpaxHeHHE C UCTIONIb30BaHUEM IIpo6ooumsb OLIEHKY COOCTBEHHBIX
3HAHMH 110 TeEMe CaMOCTOSITENBHOM PabOThI MO BHIIIONIHE- JIOCTV>KEHUH B YCBOGHHHU TEMBI.
«Mertamib» HUIO IPOBEPOYHBIX TECTOB, 3aJaHUI U Koppexmuposams cBoU 3HaHUS B COOT-

yIIpaXHEeHU BETCTBHH C TUIAHUPYEMBIM PE3YAbTATOM.

Tonyuams XUMHYECKYIO HH(OPMALHIO
U3 PA3IUIHBIX HCTOYHHUKOB.
IIpeocmaensme uHGOPMAIHIO 10 TEME
«Mertabl» B BUIE TaOJIUII, CXEM,
OITOPHOT'O KOHCIIEKTA, B TOM YHCIIE
¢ npumererneM cpencts UKT

28 KontponbHast padora 1o Teme «MeTamib
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IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe copepxaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)

Tema 2. Mpaktukym 1 «CBOoMCTBa MeTannoB U UX coeguHeHUn» (1 )

OcymecTBieHue
LETTOYKH XUMH-
YEeCKHX ITpeBpa-
HIeHAN

OcyliecTBiieHHE IETTIOYKA XUMHYECKHX
TpeBpalleHUui

Pabomams ¢ nabopaTopHeIM 000pYAOBa-
HHEM U HarpeBaTelIbHBIMU MPUOOpaMu

B COOTBETCTBUH C MPABUIAMU TEXHUKU
0e30IMacHOCTH.

Habniodams CBOMCTBA METAIIIIOB U UX
COCIMHEHHH U SIBJICHUH, TPOUCXOISIIUX
C HUMH.

Onucvieams XAMAYIECKHH SKCIIEPUMEHT
C TIOMOIIIBIO PYCCKOT0 (POHOr0) SA3bIKA U
SI3BIKA XUMHH.

Dopmynuposaniv BHIBOBI MO PE3YIIbTa-
TaM MPOBEIECHHOr0 KCIIEPUMEHTA

ITonyuenue u
CBOMCTBA
COEIUHEHM I
METAJIJIOB

Ilomydenue u cBoiicTBa coeAMHEHUIT
METaJIoB

Pabomamw ¢ nabopaTopHbIM 000pyI0Ba-
HUEM M HAarpeBaTeIbHBIMH IPUOOpaMu

B COOTBETCTBHH C IPaBHJIAMU TEXHUKH
0e30IacHOCTH.

Habnooams cBOICTBA METAIIOB U UX
COCTMHCHHI U SIBJICHUH, ITPOUCXOIAIITNX
C HAMH.

Onucvlgams XAMUIECKANA IKCTIEPUMEHT
C TMOMOIIBIO PYCCKOTO (POIHOIO) SI3bIKA
U A3BIKA XMMHH.

Dopmyauposams BBIBOBI 110 PE3YJIbTa-
TaM MPOBEIEHHOr0 SKCIIEPUMEHTA
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29

Pemenne
3KCIEPUMEH-
TaJIbHBIX 3a7a4
Ha pacrio3HaBa-
HHE U TIOJIyYEHHUE
COCIMHCHU I
METaJJIOB

Pemenune sxcriepuMeHTaNbHBIX 33144 HA
pacro3HaBaHUE U MOJIYYEHUE COEJINHE-
HUW METaJJIOB

DKCIEePUMEHTATIBLHO UCCIe008aNMb
CBOWCTBA METAJUIOB U MX COCIAUHCHHUIA,
penaTh SKCIEPUMEHTANBHbBIC 33]]a9H TI0
Teme «MeTaby.

Pabomamw ¢ n1abopaTopHBIM 000pyI0Ba-
HHEM U HarpeBaTelbHBIMH PHOOpPaMU

B COOTBETCTBHH C NIPABHJIAMH TEXHUKH
0e30macHOCTH.

Habnooams cBOWCTBa METAJIOB U MX
COCIIMHEHHH U SIBJICHUIA, [P OUCXOISIINX
C HUMH.

Onucviéams XUMUYIECKHH SKCIIEPUMEHT
C MOMOIIIBIO PYCCKOTo (POHOT0) S3bIKa
U S13bIKA XUMUH.

@Dopmynuposams BBIBOJIBI IO PE3yJIbTa-
TaM MPOBEICHHOr0 SKCIIEPHMEHTA.
Onpeodensimb (MCX0s1 U3 yueOHOM
3aJla4un) HEOOXOAMMOCTh MCITOJIb30BAHUS
HaOJIFOICHHS HITH SKCIICPHMEHTA

Tema 3. Hemetannsbi (24 4)

30

OO0mas xapakre-
PHCTHKA HEMeE-
TaJIOB

OO011as XapaKTepUCTHKA HEMETAIIJIOB:
nonoxxenue B [lepuonuueckoit cucreme
xumMudeckux 3yemMenToB J1. 1. Mennenee-
Ba, 0OCOOCHHOCTH CTPOCHHUS aTOMOB,
anekTpooTpuiatenbHocTh (D0) Kak Mepa
«HeMeTaimuaHocTm, psag 0. Kpucran-
JIMYECKOE CTPOCHHUE HEMETAIUIOB — IPO-
CThIX BemecTB. Aytotpornusi. Pusuue-

Ob6vsacHamb, 9TO TAKOE HEMETAJUTBI, TaJlo-
TEeHBI, aJIJIOTPOITHbIE BUIOU3MEHEHHUSI.
Xapaxkmepuzosams XuMHYIECKUE 3J1€-
MEHTBI-HEMETaJIJIbl ¥ ITPOCThIE Belle-
CTBa-HEMETAJUIBL: CTPOeHHE, (PU3NIecKre
CBOICTBa HEMETAJIOB, CIOCOOHOCTD

K aJJIOTPOIIHH.

Packpvieamp npudrHbL ATUIOTPOIHH.
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IIpooonxcenue maoba.

Homep
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Tema ypoka

OcHoBHoOe copepxaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeHCTBWIA)

CKHE CBOMCTBA HeMETAIIIOB. OTHOCHTEIIb-
HOCTh MTOHATHM «METAJI» U «HEMETaJLI»

Has3vieamsb coeIMHEHUST HEMETAILIOB TI0
hopmynaM u cocmasnsimes GOPMYIIBI TI0
UX Ha3BaHHSM.

O0vscHAMb 3aBUCUMOCTD CBOWCTB (MIIN
MPEACKa3bIBATh CBOMCTBA) XUMHUYCCKUX
3JIEMEHTOB-HEMETAJIJIOB OT MX MOJIOXKe-
uust B I[leproauueckoii cucteMe Xummuue-
ckux anemenTtoB J[. 1. Menzaeneesa.
Yemanaenueamp NpuMUHHO-CIIEACTBEH-
HBIC CBSI3M MEXK/y CTPOCHHEM aTOMa, XH-
MHYECKOH CBSI3bI0, TUTIOM KPHCTaJLITHYE-
CKOI PEIIETKH HEMETAJNIOB U UX COEITHU-
HEHH, X (PU3UIECKUMU CBOMCTBAMH.
Jloka3vieams OTHOCUTENBHOCTD MOHSITHIA
«METAIUT» U «HEMETAILI

31

Bomopon

ITonoxxenne Bomopona B [lepuoanyeckoit
CHCTEME XUMHYECKUX 2JIEMEHTOB

J. 1. MenneneeBa. CTpoeHHE aTOMa U
MOJIeKyJbl. DU3HIECKHE 1 XUMHIECKUE
CBOICTBa BOJOPO/A, €r0 IMOMydeHHe ’
MIPUMEHEHHE.

JladopaTopHblii onbIT 15. [TonyueHue
1 pacrio3HaBaHUE BOAOPOIA

Apeymenmuposams 000CHOBAHHOCTh
JIBOMCTBEHHOTO ITOJIOXKCHHUSI BOLOPOIA
B [lepuoamdeckoii cucreme.
Xapaxmepuzoeams ctpoenue, husmde-
CKHE U XUMHYECKHE CBOMCTBA, MONTyYe-
HHE U IPUMEHEHUE BOAOPO/IA.
Haszvieamsb coeHeHUs BOIOPOAA 110
hopmynaM u cocmagigmes GOPMYIIBI TIO
UX HAa3BAHUSM.
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Yemanasnuseams pUMUHHO-CIIEICTBEH-
HBIC CBSI3H MEXK/y CTPOCHHEM aToMa,
XHUMHUYECKOH CBSA3BIO, THITIOM KPHUCTAILIH-
YECKOM PElIeTKH BOOPOAa, €ro (husnue-
CKUMH U XUMHYCCKHMH CBOMCTBAMHU.
Ilposoodums, nabniodams 1 onucvléams
XHUMHYECKUI SKCIIEPUMEHT I10 MOJTyde-
HUIO0, COOMPAHMIO U PaCIO3HABAHHIO
BOJIOPO/Ia C COOJTIOZIEHUEM TIPABHUIT
TEXHHUKH 0€30IaCHOCTH.

Buvinoansme pacueThl M0 XUMUYECKUM
(dhopMyitaM U ypaBHCHUSM PEaKIHi,
MIPOTEKAIOIIUX C YIaCTHEM BOIOPO/Ia U
€ro COeTMHEHUN

32

Bona

CtpoeHue Momnekyibl. BogoponHas
XUMHYEcKas CBsA3b. Pr3nueckue cBoii-
CTBa BOJbI. AHOMAJIH CBOMCTB BOJBI.
T'unpodunsabie U ruAPOPOOHLIE BEllle-
cTBa. XMMHYECKHE CBONCTBA BOJIBI.
Kpyrosopor Boasl B ipupoae. Bomo-
ouncTKa. A3panus BoJbl. beITOBBIE
(buasTphl. MuHepasbHble BOAbL. JMCTHII-
JUPOBaHHAs BOJIA, €€ MOJyYCHNE 1
TIPUMEHEHHE.

JlaGopaTopHbIe ONBITHI.

16. PactBopeHue
MEJIHOTO KyIIopoca B BOJIC.

Xapaxmepuzoeamsb cocTaB, PU3NUECKHEC
Y XUMHYECKHE CBOMCTBA, HAXOX/ICHHE B
MpUpOJIe ¥ puMeHeHue Boabl. Cocmas-
JIsiMb MOJICKYJISIDHBIC YPABHEHUS peak-
LIUH, OTPaXKaIOIINEe XUMHUIECKHUE CBONCTBA
BOJIBI.

Yemanaenuseams npuaUHHO-CIIEACTBEH-
HBIC CBSI3M MEXK/y XUMHYECKHUMH CBSI35I-
MH, TUIIOM KPUCTAJTTMYECKON PEIICTKH
BOJIbI, €€ (PU3UUCCKUMH U XUMHYECKHUMHU
CBOMCTBAMH.

Buinonnsims pacyersl 10 XUMHYESCKAM
(dhopMynaM U ypaBHEHHUSIM PEaKIui,
MPOTEKAIOUINX C YIaCTHEM BOJIBI
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IIpooonxcenue maba.

Homep Tema ypoka OcHoBHOE copepxaHme ypoka XapakTepucTika 0CHOBHbIX BUAO0B ResTenbHoCTH
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)
17. O3HaKOMIJIEHHE C COCTABOM MHHE-
panbHOM BOJIBI
OO01mas XxapaKkTeprCTHKA raJlOreHOB:
CTpOCHUE aTOMOB; MPOCTHIE BEIECTBA U
33 Tanorensr OCHOBHBIE COEIMHEHHUSI TAJIOr€HOB, X Xapakmepuzosams CTpoeHUE, PU3NUe-
cBoiicTBa. KpaTkue cBegeHus o xjope, CKHE M XUMHUYECKHUE CBOMCTBA, MOIy4e-
6pome, dprope u noze. [lpumenenne HHE U IPUMEHEHHE rajIoreHoOB C UCIIONb-
raJOr€HOB U UX COEAMHEHUN B HAPOIHOM 30BaHUEM PYCCKOT0 (POIHOIO) SA3bIKA U
XO34HCTBE. SI3bIKA XUMMHU.
Jemoncrpaunu. O0pasip! raoreHoB — Has3vieamb coeMHEHUS TaJIOr€HOB T10
IIPOCTHIX BellecTB. BaauMozelicTBue dhopmyne u cocmasnams HoOpMyIIBI IO UX
raJIOr€HOB C HATPHEM, ATIOMHUHUEM. Ha3BaHHUIO.
BriTecHeHne xopoM 6poMa UIIH HoAa U3 Yemanasnusams npuanHHO-CIEACTBEH-
PacTBOPOB HX COJeH HBIC CBSI3M MEX/Ly CTPOCHHEM aToMa,
XUMHYECKOW CBSI3bIO, TUIIOM KPHCTAIIIH-
YECKOH PEIIETKH TaloreHoB, X (usnde-
(OCHOBHBIE COEIMHEHHSI TaJIOTCHOB: CKHMH U XUMHUYECKHMH CBOHCTBAMH
raJTOreHOBOIOPO/IBI, COJIM TaJIOT€HOBOJIO-
34 CoenuHeHHs POIHBIX KUCIIOT. Xapaxmepuzoeamsb coctaB, PU3NUECKHEC
TaJIOreHOB Jemoncrpanuu. OOpasiibl MPUPOAHBIX Y XUMUYECKHE CBOMCTBA, MONTyIeHNE

COEMHEHHH XJT0pa.

Y IPUMCHEHUE COCINHCHU TaJIOr €HOB
C MCIOJIB30BaHUEM PYCCKOTO (POIHOTO)
SI3BIKA M SI3bIKA XUMUH.
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JlaGopaTopusiii onbIT 18. KavectseH-
Hasl peaxiys Ha rajJoreHu/1-HOHbI

Hasvieamb coeTMHEHNUS TaJIOr€HOB I10
hopmyie u cocmasnames GOPMYIIBI TIO HX
Ha3BaHUIO.

Yemanasnueams pUMUHHO-CIICCTBEH-
HBIC CBSI3M MKy XUMUYECKOU CBA3BIO,
THUIOM KPUCTAJUTHICCKON PEIIETKH
COCTMHEHUH TraloreHOB, X (U3HICCKH-
MM ¥ XUMHYECKHMH CBOWCTBAMHU.
IIposooumu, HabmoOams U ONUCHIBAMb
XAMHYECKHUI IKCIIEPUMEHT 110 PACco3Ha-
BaHMIO TAJIOTCHHU/I-HOHOB C COOIOICHUEM
MPABUIT TEXHUKU O€30MaCHOCTH.
Buvinonnsme pacueTbl M0 XUMUYIECKUM
(bopMynaM 1 ypaBHEHHSIM PEaKLIHiA,
MPOTEKAOLINX C Y4aCTHEM COCIUHCHHUIA
rajoreHoB

35

Kucnopon

CrpoeHre aToMa ¥ alI0TPONHs KHCIO0pO-
J1a; CBOMCTBA U MPUMEHEHHUE €ro aJl-
JIOTPOTIHBIX MOIU(PHUKAIIHH.

Tlonyuyenue,

coOupaHue U pacrio3HaBaHKUE KUCIOPOIa

Xapaxmepuzosams CTpoEHHE, AIIIOTPO-
IO, (PU3MIECKHE U XUMHUIECKHE
CBO#CTBa, TONyYEHHE U IPUMEHCHHUE
AIOTPOITHBIX MOAUGBHUKALINA KACIOPOIa
C UCIIOJIb30BAHUEM PYCCKOro (POIHOI0)
SI3BIKA U SI3BIKA XUMUH.

Yemanasnueams PUYINHHO-CIIEACTBEH-
HBIE CBSI3H MEX/Ty CTPOCHHEM aToMa,
XUMHYECKOU CBSI3BI0, TUTIOM KPHUCTAJLIH-
YECKOM PENIETKH KMCIIOPO/Ia, ero (hu3m-
YECKUMH ¥ XUMHIECKUMHU CBOMCTBAMH.
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IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe copepxaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeHCTBWIA)

Boinoaname pacdeTsl 0 XAMHYESCKUM
(dhopMyitaM U ypaBHCHUSM PEaKIHi,
MPOTEKAIOIIUX C YIaCTHEM KHUCIIOPO/Ia.
Ilposodums, nabniodams 1 onucvléams
XHUMHYECKUI SKCIIEPUMEHT I10 MOJTy4e-
HUIO0, COOMPAHHIO U PACIIO3HABAHHIO
KHCITOpOJia ¢ COOJTIOIEHUEM TIPaBHUIT
TEXHHUKH 0€30IacHOCTH

36

Cepa, ee
(dbusznueckue

U XMMUYECKHE
CBOICTBa

CtpoeHue aToMa 1 aJlJIOTPOIHUS CEPhI;
CBOMCTBA U IPUMEHEHHE POMONYECKOM
CepBHl.

JlemoncTpanun. BzanmopeiicTBue cepbl
C METaJUIaMH, BOIOPOJIOM M KHCJIOPOJIOM.
T'openue

Cepbl Ha BO3AYXE U B KUCIIOPOJIE.

Xapaxmepuzoeams CTPOSHHUE, AIUTOTPO-
UI0, (PU3MYECKUE U XUMUYECKUE
CBOMCTBA, MOJYYEHHE U PUMEHEHHE
cephl C HCIOIB30BAHUEM PYCCKOTO
(pOmHOrO0) sI3bIKA U A3bIKA XUMHHU.
Yemanaenuseams NpUYHHHO-CIIEACTBEH-
HBIE CBSI3H MEK/y CTPOEHHEM aToMa,
XHMHYECKOU CBS3BI0, TUIIOM KPUCTAJUIN-
YECKOM PELIETKH KUCIOPOa, €ro (hu3u-
YECKMMH U XMMHYECKUMU CBOMCTBAMU.
Buinonnsmo pacyersl 0 XUMHYECKAM
(hopMysIaM 1 ypaBHEHHSIM PEaKIuii,
MPOTEKAOMIHNX C YIACTHEM CEPBI.
TIposooumu, Habmodams U ONUCHIBAMb
XUMHYECKUHN DKCTIEPUMEHT TI0 TOPEHHIO
Cephl Ha BO3IYXE U B KUCIOPOJE C COOITIO-
JICHHEM TIPABUIT TCXHUKH OE30MaCHOCTH
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37

CoenyHeHus
cephl

Oxcunsl cepsl (1V) u (VI); ux nonyuenue,
CBOICTBA U IPUMEHEHHE

Xapaxmepuzosamw coctaB, GU3HIESCKIES
U XUMHYECKHE CBOIMCTBA, MOJyYCHHE

Y IPUMEHEHHUE COCTUHEHUI Cephbl

C HCTIONIb30BAaHUEM PYCCKOTO (POTHOr0)
SI3BIKA U SI3bIKA XUMUH.

Hasvieamw coeqiuHeHUs cepbl TI0 hopmy-
e ¥ cocmasnsims HOPMYIIBI IO UX
Ha3BaHHUIO.

Cocmagnsims MOJIEKYIISIPHBIC 1 HOHHBIE
YPaBHCHUS PEAKIIHIA, XapaKTePU3YIOII[HE
XHMHYECKUE CBOMCTBA COEUHEHU CEpBI.
Onucbviéamsb TPOLECCH OKUCICHHUS-BOC-
CTaHOBIICHUS, Onpeoeisimb OKUCIUTETb U
BOCCTAHOBHTEIb U COCMAGISIMb dIEK-
TPOHHBII OaJiaHC.

Yemanasnueams MpUYIAHHO-CIIEACTBEH-
HBIE CBSI3H My XUMUIECKON CBA3BIO,
THITIOM KPUCTAJTHIECKON PEIIETKH
COETMHEHHH Cephl, UX (HU3UUECKUMH U
XAMHYIECKUMHU CBOMCTBAMHU

38

Cepnas kucnora
KaK DJIEKTPOJIHUT
1 ee CoH

CepHast KUCIIOTa KaK dJIEKTPOIIUT U e
COJIH, UX IPUMEHEHHE B HAPOTHOM
XO034HCTBE.

Jemoncrpauun. OOpasibl IPHPOIHBIX
coenuHeHni cepbl. OOpa3iibl BaXKHEHIIINX
IUTSL HAPOJHOTO XO3SHCTBA CYIb(aTOB.
JladopaTopHblii onbiT 19. CBoOiicTBa
pa30aBICHHON CEPHOI KHCIOTHI

Xapaxmepuzoeamsb coctaB, PU3NUECKHEC
Y XUMHYECKHE CBOMCTBA KaK DJICKTP OJIH-
Ta CEPHOM KUCIIOTHI C UCIIOIb30BAHUEM
pycckoro (pOAHOro) A3bIKa U SA3bIKa
XUMUH.

Cocmasnsims MOJICKYIISIPHBIC U HOHHBIC
YPaBHCHHUS PEAKITHiA, XapaKTEPU3YIOIIUX
XUMHYECKHE CBOMCTBA COETUHEHHUI CEPBI
U CEPHOM KUCIIOTHI.
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IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe copepxaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeHCTBWIA)

Onucvisams 001aCTH IPUMEHEHUS
CEPHOM KHCIIOTHI B HAPOJHOM XO3SHCTBE.
Ilposodums, nabriodams 1 onucvléams
XUMHYECKUHN IKCTIEPUMEHT, XapaKTepHu3y-
FOIIMI XUMHUYECKHUE CBOMCTBA CEPHOM
KHCIIOTBI KaK 3JICKTPOIIUTA, C COOITIO Ie-
HHEM TPaBUIT TEXHUKHA 0€30I1aCHOCTH.
Pacnosnasams Cyab(paT-nOHBI

39

CepHas KUcI0Ta
KaK OKHCJIUTENb.
ITonyuenue u
IIPUMEHEHHUE
CEPHOM KHUCIOTHI

CepHast KUCIIOTa KaK OKHCIIUTEb.
TIpon3BoCTBO CEPHOM KUCIIOTHI U €€
MIPUMEHEHHE.

JlemoHncTpanuu. B3anmopeiicTeue
KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI C
menbio. OOyriarBaHue KOHIICHTPUPOBAH-
HOI CEepHON KHCIIOTOM OPraHUYECKUX
coenvHeHn. Pa3baBneHue cepHon
KHCJIOTBI

Xapaxmepuzoeams CBOUCTBA KOHLIEH-
TPUPOBAHHOM CEPHOM KHUCIOTHI KaK OKHC-
JIUTEJNS C UCTIOJIb30BAHUEM PYCCKOTO
(pOmHOrO) sI3bIKA U A3bIKA XUMUHU.
Cocmagname ypaBHEHUSI OKUCIIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIMH METOIOM
3JICKTPOHHOI0 OajiaHca.

Onucvleams IPOU3BOJICTBO CEPHOM
KHCJIOTHI.

Buinonnsims pacyersl 10 XUMHYECKUM
(dhopMmyaM U ypaBHEHHUSIM pEaKIui,
MPOTEKAIOIINX C yIaCTHEM CEPHOM
KHCJIOTHI.

Habniooams 1 onucvieams XUMAIECKUIT
OKCIIEPUMEHT
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A3or 1 ero
CBOIiCTBA

CTpOGHI/Ie aToMa U MOJICKYIJIbI a30Ta,
CBOMCTBA a30Ta Kak IpOoCTOro BEUIECTBa

Xapaxmepuzosams cTpoeHue, hpusude-
CKHE U XUMUYECKHE CBOIMCTBA, IOJTyde-
HUE U IPUMCHEHHUE a30Ta C UCIIOIh30Ba-
HHUEM PYCCKOr'o (POIHOTO) sI3bIKA U SI3bIKa
XHMHH.

Hasvieams coeqiuHeHUs a30Ta 1Mo GopMy-
JIe U cocmagisims HOPMYIIBI IO UX
Ha3BaHMIO.

Yemanaenusams npuaUHHO-CIIEACTBEH-
HBIC CBSI3U MEXIY CTPOCHHUEM aToMa U
MOJIEKYJIbI, BUIOM XUMHUYECKOM CBSI3H,
TUTIOM KPUCTAJNTMYECKON PEIIeTKH a30Ta
1 ero PU3NIECKUMU U XUMUIECKHMU
CBOMCTBaMHU.

Buvinonnsime pacdeTsl 0 XUMHYECKUAM
(bopMyiiaM U ypaBHEHHSIM PEaKITUii,
MPOTEKAIOIIUX C YIaCTHEM a30Ta

41—42

AMMMaK u ero
csoiictea. Comu
aMMOHUS

41. AMMuax, cTpoeHHe, CBOMCTBA, TIOJIyYe-

Hue U npuMmeHeHue. 42. Conu aMMOHHMS, UX
CBOICTBA U TPUMEHEHHE.

JlemoncTpanusi. Mzydenue

CBOMCTB aMMHaKa.

JladopaTopHublii onbiT 20. Pacro3HaBanue
coJieil aMMOHUS

Xapaxkmepuzoeams cocTaB, CTpOCHUE
MOJIEKYJIbI, GU3MUECKHE U XUMUYECKIE
CBOMCTBa, NOIY4YEHHE U IPUMEHEHNE
aMMHaKa ¢ UCIOJIb30BaHUEM PYCCKOTO

(pomHOrOo) sA3bIKa U A3bIKA XUMHUH.
Hasvieamu comu aMMoHHUs 110 (hopMyaam
U cocmaensims HOPMYJIbI [0 X HA3BAHU-
M.

3anucvieams MONEKYISIPHbIE M HOHHBIE
YpaBHEHHS PEeaKInii, XapaKTePU3yIOIIHe




0T

IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe copepxaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBUI)

XMUMHYECKUE CBOMCTBA aMMHAKa M CONeH
aMMOHHUSIL.

Cocmaensims ypaBHEHUS OKHCITUTEIBHO-
BOCCTAHOBHUTEITBHBIX PEAKIHIA C y4aCTHEM
aMMHaKa ¢ MOMOIILIO AIEKTPOHHOTO
GanaHca.

Yemanasnueams MTpUYIAHHO-CIICACTBEH-
HBIC CBSI3H MY BUIAMUA XUMHUYIECKHX
CBSI3€ii, TUIIAMHU KPUCTAJUTHYECKIX
PEIIETOK aMMHaKa M COoJIei aMMOHHS

U UX QU3HMYCCKUMU U XUMHICCKHUMH
CBOMCTBAaMH.

TIposooumw, HabmoOams U ONUCHIBAMb
XUMHUYECKHUI IKCIIEPHUMEHT [0 Paclo3Ha-
BaHUIO HOHOB aMMOHHSI C COOJTFO/ICHUEM
[PAaBUI TEXHUKH 0€30IaCHOCTH.
Bovinonnsime pacdeTst 10 XAMUYECKHM
(hopMynaM u ypaBHEHHSIM PEAKIIHIA,
NPOTEKAMOLINX C YYACTHEM aMMHAKa

43

Oxcuabl a3ota.
AB30OTHas KHCIIOTa
KaK 3JICKTPOJIHUT,
ee IIprMeHEHHe

Oxcumet azora (1) u (1V).

A30THas KHCIIOTa KaK AJIEKTPOIUT, €€
CBOICTBA 1 IPUMEHEHHE.
Hemoncrpanun. OOpa3ipl BaXHEWIINX
JUTSL HAPOJHOTO XO3SICTBa HUTPATOB.

Xapaxmepuzosams cOCTaB, GU3MIECKHE
Y XUMHYECKHE CBOKCTBA, MOJTy4YeHHE U
HPHUMEHEHHE OKCHIOB a30Ta C HCIIONB30-
BaHHEM PYCCKOTO (POTHOT0) SI3bIKa U
S3bIKA XUMHUH.
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JlaGopaTopHslii onbiT 21. CBolicTBa
pa36aBIIeHHON a30THOM KHCIIOTBI

Cocmasnames MONEKYISIpHbIE 1 MOHHBIE
YpaBHEHUS PEaKIIHi, XapaKTepU3yIOITue
XUMHUYECKHE CBOMCTBA OKCHJIOB a30Ta.
Yemanaenusams npuauHHO-CIIEACTBEH-
HBIC CBSI3H MEXK/Ty BUIOM XHUMHUYECKOM
CBSI3U, TUTIOM KPUCTAJUIMYECKON PEIIeTKH
OKCHJIOB a30Ta ¥ UX (PU3UUECKUMU U
XUMHYECKHMHU CBOMCTBAMH.
Xapaxmepuzoeams coCTaB, PU3NICCKHE
1 XUMUYECKHE CBOMCTBA KaK 3JICKTPOJIH-
Ta, IPUMEHCHHUE a30THON KHUCIIOTHI C
UCIIOJIb30BaHUEM PYCCKOTO (POTHOTO)
A3BIKA U A3BIKA XUMUH.

3anuceieams MONEKyYISPHBIC U HOHHBIC
YpaBHEHUS PEaKIIHid, XapaKTepU3yIOIIHe
XUMHYECKHE CBOHCTBA a30THOM KHCIIOTBI
KaK JJICKTPOJIUTA.

IIposooums, Habrooams U onucsl8ams
XMUMHYECKUI KCIIEPUMEHT, XapaKTepH3y-
FOIIMH CBOMCTBA a30THOM KMCJIOTBI Kak
3JICKTPOJIUTA, C COOIIOACHUEM IIPAaBUII
TEXHUKH 0€301aCHOCTH

44

AB30OTHas KHCIIoTa
KaK OKHCIIUTEID,
ee MoJTy4eHHeE.

44, A3oTHast KHCI0Ta KaK OKHUCIIUTEND.
Hutpatbl u HUTpUTHI, TPOOIEMA UX
COJIEpKaHUs B CETbCKOXO3HCTBEHHON
MPOAYKIMU. A30THBIE YI0OpEHUsI.
JdeMoncTpanuu. Bzaumoneiicreue

Xapaxkmepuzoeams a30THYIO KUCIOTY
KaK OKHCJIUTEb.

Cocmagname ypaBHEHUS! OKUCIIUTENBHO-
BOCCTaHOBUTENBHBIX pPEaKkIUi, XapaKTe-
PHU3YIOIIMX XUMUYECKHE CBOMCTBA
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IIpooonxcenue maba.

Homep Tema ypoka OcHoBHOE copepxaHme ypoka XapakTepucTika 0CHOBHbIX BUA0B ResTenbHoCTH
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI A30THOW KUCIIOTHI KaK OKUCITUTEIS,
C MEIbIO. C MOMOIIIBIO 3JICKTPOHHOr 0 Oaanca.
Ilposodums, nabriodams U onucvléams
XUMHYECKUHN IKCTIEPUMEHT, XapaKTepH3y-
FOIIMI CBOMCTBA a30THOM KHUCIIOTHI KaK
OKHUCITUTENS, C COOJIOICHUEM MTPABUIT
TEXHUKH 0€30MaCHOCTH
45 docdop. Ctpoenue aroma u ajiotponus Gpocdo- Xapakmepuzosamp CTpOCHUE, AJIIOTPO-
CoenuHeHHs pa, cBoiicTBa Genoro u kpacHoro ¢ocho- o, (pU3nYecKue U XMMUYECKUE
dhochopa. pa, ux npuMeHeHre. OCHOBHBIC COEIMHE- CBOICTBA, MOJyYCHHE U IPUMEHEHUE
IonsiTHE O Hust: okeun Gpocdopa (V) u oprodpocdop- (hocopa ¢ UCToNB30BaHUEM PYCCKOTO
hochopHbIX Has kuciota, Gpochatel. DochopHbie (pOmHOrO) sI3bIKA U A3bIKA XUMUHU.
yI00OpeHUsIX yIo0OpeHusl. CaMOCTOSATENBHO OnUChIBams CBOUCTBA

Jdemoncrpanuu. OOpasiibl MPUPOAHBIX
coequrennit pocdopa. OOpasibl Bax-
HEUIINX JIJI HAPOIHOTO X035iCTBa
(docdatos.

PacriosnaBanue pocdaros.

okcunaa dochopa (V) Kak KUCIOTHOTO
OKCHJIa U CBOKCTBA OPTO(HOCHOPHOL
KHUCIIOTBI.

Hnniocmpuposams 3111 CBOUCTBA
YPaBHEHHUSIMH COOTBETCTBYIOILIMX PEaK-
.

IIposooumu, Habmodams U ONUCHIBAMb
XUMHYECKHH SKCTIEPUMEHT € COOITIOACHH-
€M IpaBIJI TEXHUKU 0€30MacHOCTH.
Pacnosnasamo pochat-moHBI
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46 VYrnepon 46. CtpoeHre aToMa U aJuIOTPONHS yriepona, | Xapaxmepuzosams CTpOSHHE, AIIOTPO-
CBO¥CTBA ero MoAuGMUKALUA U UX M0, PU3MYIECKHE U XUMHIECKHE CBOM-
MIPUMEHEHHE. CTBa, MOTY4CHUE U IPUMEHEHHE aMOop(HO-
Jemoncrpanuu. [Tornomenue yriem TO yriepoja M ero COPTOB C HCIIOIb30BaHH-
PacTBOPEHHBIX BEIECTB HJIH Ta30B. €M PYCCKOro (POITHOTrO) sI3bIKa U SI3bIKA
BoccraHoBiieHne Menn U3 €€ OKCHIa XUMHH.
yIIIEeM. CpasHusams CTPOCHHE U CBOICTBA
JlaGopaTopublii onbIT 22. ['opeHue anMasa u rpadura.
YIIISL B KACTIOPOZE Onucvléams OKUCIUTETLHO-BOCCTAaHOBH-
TeJIbHBIC CBOWCTBA YIiIepo/a.
IIposodumv, HabawOams N OnUCHLIBAMb
XAMHYIECKHUH IKCTIEPUMEHT C COOIIOICHU -
€M IpaBUJI TEXHUKU 0€30MaCHOCTH
47 Oxcupl 47. Oxcuppl yraepona (1) u (IV), ux cBoii- Xapaxmepuzoeamsb cocTaB, PU3NUECKHEC
yriepona CTBA U IIPUMEHEHHE. U XUMHYECKUE CBOMCTBA, OJIyYeHUE U

JlaGopaTopHblii onbIT 23. [TonyueHue,
cobupaHKe U paclio3HABaHHUE YIIIEKHCIIO-
rorasa

MPUMEHEHHE OKCH/IOB YTIePOa ¢ UCIONb-
30BaHUEM PYCCKOro (POIHOI0) s3bIKa U
SI3BIKA XUMHH.

Yemanasnueams MPUYIAHHO-CIIEACTBEH-
HBIC CBSI3H MEX/1y BHIAMH XHMHUECKAX
CBSI3¢H, TUIIAMH KPUCTAIITMIECKUX
PENIeTOK OKCHIOB YIiIepoa, ux (usnde-
CKHMH U XUMHUYECKHUMHU CBOUCTBAMH,

a TaKKe MPUMEHEHUEM.

Cobmrodams NipaBUIia TEXHUKH Oe3omac-
HOCTH TIPH MCIIOIBb30BAHUH TIETHOTO
OTOIUTCHHSL.
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IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe copepxaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)

Oxaszvieams MEPBYIO MOMOIIb TPH
OTPABJICHUH YTapHBIM ra3oM.
Ilposodums, nabriodams 1 onucvléams
XUMHYECKUH IKCTIEPUMEHT C COOITIOCH M-
€M MPaBIJI TEXHUKH O€30MaCHOCTH

48

VYronpHas
KHCIIOTa U €€
COJn

VYronbHas kuciaota. Conu yrojabHOH KHc-
JIOTBI: KaJIBIUT, COMIa, MTOTAII, UX 3HAYCHHE
B IIPUPOJIE U )KU3HU YeNoBeKa. JKecTkocTh
BOJIBI U CITOCOOBI €€ YCTPaHEHHSI.
Jemoncrpanun. OOpasiibl IPUPOTHBIX
coefrHeHnH yraepoaa. O0pasiibl Bax-
HEHIMX KapOOHATOB ISl HAPOJHOTO
XO03sICTBA.

JladopaTropHble onbIThI. 24. [lonydenue
YrOJIbHOH KHCJIOTHI M U3yUYCHHUE €€
CBOWMCTB.

25. Paznoxenue

rUApoKapOoHaTa HATPHUS

Xapaxmepuzoeams coCTaB, PU3NIECKHES
U XUMHYECKHE CBOMCTBA, TIOJIyUYCHHE U
MPUMEHEHHUE YTOJIbHOM KHCIIOTHI U e
cojeit (kapOOHATOB U THAPOKAPOOHATOB)
C UCIIOJIb30BAHUEM PYCCKOro (POIHOI0)
SI3bIKA U SI3bIKA XUMHUH.
Hnnrocmpuposams 3aBUCUMOCTh
CBOMCTB coNlel yroJbHON KHUCIOTHI OT UX
cocraBa.

O0vsCHAMb, YTO TAKOE )KECTKOCTh BOJIBI.
Paznuuams BpeMEHHYIO U TIOCTOSTHHYIO
JKECTKOCTb BOJIbI.

Ilpeonazamo cnocoObl yCTpaHSHHS
JKECTKOCTH BOJIBI.

IIposooumu, Habmodams U ONUCHIBAMb
XUMHUYECKUN 3KCIIEPUMEHT C COOJIIOICHH-
€M TPaBUJI TEXHUKHU 0€30MacHOCTH.
Pacnosnaeamp kapOOHAT-HOHEIL.
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Buvinonnsms pacdersl 10 XUMUYECKUM
(dhopMmyaM U ypaBHCHHUSM PEaKIHi,
MPOTEKAIOLIUX C YIaCTUEM COEIMHEHUN
yriaepona

49

Kpemuuit

49. CtpoeHre aTOMa KPEMHUS; KPHCTAILIH-
YECKUM KpeMHUH, ero CBOMCTBA U
MIpUMEHEeHUEe

Xapaxmepuzoéams CTpOCHHUE aTOMOB U
KPHUCTAIIIOB, (PU3HUECKUE U XUMUYECKUE
CBOICTBA, TIOJTyYCHHUE U IPUMEHEHHUE
KPEMHUSI C UCTIOIh30BaHUEM PYCCKOTO
(pOIHOTO) SI3BIKA U A3BIKA XUMUHU.
Yemanaenusames NpUYUHHO-CIICICTBEH-
HBIC CBSI3U MEXIY CTPOCHHEM aToMa, BU-
JIOM XUMHYECKOM CBSI3U, TUTIOM KPHCTAJI-
JINYECKOM PEIIeTKH KPEMHUs, ero Gpusu-
YECKUMH M XUMHUYECKUMH CBOMCTBAMHU.
Buvinonnsime pacdeTsl 0 XUMHYECKUAM
(opMyiiaM 1 ypaBHEHHSIM PEaKITUii,
MIPOTEKAIONIUX C YIaCTHEM KPEMHUS U €r0
COCIUHEHU I

50

CoequneHus
KPEMHUS

Oxcunsl kpemuus (1V), ero npupoaHbie
pasHoBuaHOCTH. CHIMKAThL. 3HAYCHHE
COCTMHECHUI KPEMHHUS B )KUBOW U HEXKH-
BOH IIPUPOJIE.

Jemoncrpauun. OOpasibl IPHPOIHBIX
COCTMHEHUH KPEMHHSI.

JladopaTopHblii onbIT 26. [TonyueHue
KPEMHEBOW KUCIIOTHI U H3y4YCHHUE e¢
CBOICTB

Xapaxmepuzosams cocTaB, HU3MIECKHIE
U XUMHYECKHE CBOMCTBA, MIONYyUCHUE

Y IPUMEHEHUE COSTMHEHUI KPEMHUS

C UCIIOJIB30BAHUEM PYCCKOro (POIHOI0)
SI3BIKA U SA3bIKA XUMUH.

Cpagnusams TUOKCUABI YTIIEpoaa U
KpPEMHHSI.

Onucvblgams BaXXHEUTIINE TUITHI TIPUPOJ-
HBIX COEJMHEHUI KPEMHHS KaK OCHOBHO-
TO 3JIEMEHTa JTUTOCHEpHI.
Pacnosnaséams cunmkaT-noHbI
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IIpooonxcenue maba.

Homep

Xapax‘repuc‘ruxa OCHOBHbIX BUAOB AeATeNbHOCTH

Tema ypoka OcHoBHOe cofiepxaHue ypoka , ,
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)

51 CunukatHast IlonsATHE O CHIIMKATHOM MPOMBIIIIEHHO- Xapaxkmepuz06amb OCHOBHBIE CUIINKAT-

MIPOMBIIICH- ctu. CTeKyIo, IEMEHT, KepaMHuKa. HbIE [IPOU3BO/ICTBA.

HOCTb JemoncTpannn. O0pasip! cTeKIa, Packpvieams 3HAYCHUE CHITMKATHBIX

KepaMHKH, IEMEHTa MaTepHalioB B HayKe, SHEPreTHKe,
MEIUIHE U IPYTHX 00TaCTIX

52 0O060011eHue 1Mo Ypok-yrnpaxHeHHE C UCTIOJIb30BaHHE IIpo6o0dums OlleHKY COOCTBEHHBIX

teme «Hemerair-
JIBDY

CaMOCTOSITENBLHOM PadOThI IO BBHIIOJIHE-
HHIO NIPOBEPOYHBIX TECTOB, 3aJaHUI 1
yIpaKHEHUH

JOCTH)KEHUH B YCBOSHHUHU TEMBI.
Koppexmupoeamb CBOY 3HAHHS B COOT-
BETCTBUH C TUIAHUPYEMBIM PE3YIbTATOM.
Tonyuames XUMHYECKYIO HH(DOPMAIHN U3
Pa3INIHBIX HCTOYHUKOB.

Ilpeocmaensimes nHGOPMAIHIO TI0 TEME
«HemeTammsny B BHE TAOJHII, CXEM,
OITOPHOTO KOHCITEKTa, B TOM YHCIIE C TPH-
meHeHneMm cpencts UKT

Tema 4. NMpakTnkym 2 «CBOMCTBa COeaAMHEHUN

HemeTannos» (3 4)

Pemenue
JKCIEPUMEH-
TaJIbHBIX 33724
no teme «Ilox-

Permienue sxcnepuMeHTaIbHbIX 33434 110
teme «Iloarpymmna rajoreHoB»

DKCIEPUMEHTAIBHO UCCAE08ANb
CBOICTBa HEMETAJIJIOB U UX COEIUHEHUM.
Pewamp dKcriepuMeHTaNbHBIC 3a7a4YH 10
Teme «Iloarpyria rajJoreHoOBY.
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rpymmna rajuore-
HOBY»

Obpawamucsi ¢ 1abOPaTOPHBIM 000PY/I0-
BaHUEM U HArPEBATEIHHBIME IIPHOOPAME
B COOTBETCTBHH C MPABHJIAMH TEXHUKH
0€30MacHOCTH.

Habmooams 3a CBOWCTBaMU TaJIOTSHOB,
UX COCIMHCHHUHN U SIBJICHUSAMH, [IPOMCXO-
JSIIIAMHA C HUMH.

Onucbviéams XUMUYIECKHN SKCIICPUMEHT
C MOMOIIIBIO PYCCKOTo (POTHOr0) S3bIKa
U A3BIKA XUMUH.

Dopmynuposans BHIBOBI MO PE3YIIbTa-
Tam MPOBEIEHHOrO 3KCIIEPUMEHTA.
Compyonuuams B ipoliecce yaeOHOro
B3aHMMOJICHCTBUS TIpK paboTe B IPyIIax

53

Pemenne
9KCIIEPUMEH-
TaJbHBIX 33724
110 TeMe
«Iloarpynmna
KHCIIOPOZa

PenieHre SKCIepUMEHTANIBHBIX 32124 [0
teme «Iloarpynmna Kucmoposa»

DKCIEPUMEHTANIBHO UCCAE008ANb
CBOICTBA HEMETAJIJIOB U UX COEMHEHUM.
Pewams dKcriepuMeHTalIbHbIE 33/1a4H 110
teme «Iloarpynma xucmoponay.
Obpawamuvcs ¢ nabopaTopHbIM 000pPY/10-
BaHMEM U HarpeBaTeNIbHBIMU IpUOopaMu
B COOTBETCTBHH C MPABUJIAMU TEXHUKU
0e30MacHOCTH.

Habniooams 3a CBOWCTBaMU CepbI, €€
COCTMHEHHH U SIBIICHUSIMH, IPOUCXOS-
[IMUMH C HUMH.

Onucvlgams XAMAIECKANA IKCTIEPUMEHT
C TMOMOIIBIO PYCCKOTO (POIHOIO) SI3bIKA
U SI3BIKa XUMHH.
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IIpooonxcenue maba.

Homep
ypoka

Tema ypoka

OcHoBHoOe coaepXaHue ypoka

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTH
obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)

Dopmynuposams BEIBOABI ITO PE3yJbTa-
TaM MPOBEICHHOr0 SKCIIEPUMEHTA.
Compyonuuams B iporiecce yaeOHo-

TO B3aUMOJICHCTBHS TP paboTe B TPYII-
nax

Pemenne
SKCIEPUMEH-
TaJILHBIX 3a]1a4
o Teme «Ilon-
TpyMIa a3oTa»

Pemenue OKCIIEPUMCEHTAJIBHBIX 3a/1a4 110
TEMEC «Hozlrpyrma a3oTra»

DKCMEePUMEHTATIBHO UCCIe008aNMb
CBOICTBA HEMETAJIOB M UX COCAUHCHUI.
Pewambp 3KCTIEpUMEHTAJIBHBIC 3a1a9H 10
teme «Iloarpymma azoray.

Obpawamuvca ¢ nabopaTopHbIM 000py/10-
BaHMEM U HarpeBaTelIbHBIMU IpUOopamMu
B COOTBETCTBHH C MPABUJIAMU TEXHUKU
0e30MacHOCTH.

Habntooams 3a cBONCTBAMU COCAMHEHMIA
a30Ta U SIBJICHUSMH, TPOUCXOAAIINMHU

C HUMH.

Onucvblgams XAMAIECKUNA IKCIIEPUMEHT

C TMOMOIIBIO PYCCKOTo (POJHOTO) SI3bIKA U
SI3BIKA XUMHH.

Dopmyauposams BHIBOABI IO PE3YIIbTa-
TaM MPOBEIEHHO'0 SKCIIEPUMEHTA.
Compyonuuams B mipoliecce yaeOHOro
B3aUMOJICHCTBHS MPH paboTe B TPyMIax
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54

Pemenne
3KCIEPUMEH-
TaJIbHBIX 3a7a4
no teme «Iloj-
TPYNIBI a30Ta U
yriepo-

Ja»

Pemienne skciepuMeHTaIbHBIX 33124 110
teme «Ilonrpymma yriepona»

OKCIEepUMEHTAIBHO UCCIe008ANb
CBOMCTBA HEMETAIIJIOB U UX COCIMHEHHMN.
Pewamp sxcriepuMeHTaNbHbIE 331a49H 110
teMme «Iloarpynmna yrinepona».

Obpawamuca ¢ nabopaTopHBIM 000py10-
BaHHMEM U HarpeBaTelIbHBIMU MPUOOpaMU
B COOTBETCTBHH C MPABUJIAMU TEXHUKU
0e30macHOCTH.

Habnrwoams 3a cBOicTBAMH COCAMHEHUHA
yIJIepo/a U SBJICHUSAMH, TIPOUCXOASIIAMH
C HUMH.

Onucviéams XUMUYIECKHH SKCIIEPUMEHT

C MOMOIIBIO PYCCKOTO (POIHOI0) SI3bIKA

1 SI3bIKA XUMHH.

Dopmynuposaniv BHIBOBI M0 PE3YIIbTa-
TaM MPOBEIEHHOr0 IKCIIEPUMEHTA.
Compyonuuams B mporecce yaeOHOro
B3aUMOJICUCTBHS MPH paboTe B TPyIIIax

55

Ilonyuenue,
coOupanue u
pacno3HaBaHHE
ra3oB

Tonyuenue, coOupaHue U pacro3HaBa-
HHE ra30B

THonyyams, cobupams U pacno3nasanms
BOJIOPOJI, KHCJIOPO/l, AMMHAK U YTJICKUC-
JIBIH ras.

Obpawamuvcs ¢ 1abopaToOpHBIM 000PY10-
BaHUEM U HATPEBATEIILHBIMU TPHOOPAMHU
B COOTBETCTBUH C MPABUIAMU TEXHUKU
0e30IacHOCTH.

Habnooams u onucwiéams XUMAYECKUI
3KCIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pomHOro) A3bIKA M A3bIKA XUMHUH.
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IIpooonxcenue maba.

Homep Tema ypoka OcHoBHOE copepxaHme ypoka XapakTepucTiKa OCHOBHbIX BUAOB AesTenbHocTH
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)
Dopmyauposams BHIBOABI IO PE3YIIbTA-
TaM IPOBEIEHHOI0 SKCIIEPUMEHTA.
Compyonuyams B TIpoIiecce y1eOHOro
B3aMMOJICHCTBUS IPH paboTe B TpyIax
56 KonrponbHas pabora 1mo reme « Hemerayuibn
Tema 5. Kpatkne cBepeHuns 06 opraHnyeckmx coeguHeHusx (7 4)
57 Ipeamer opraHndeckoi XuMuH. [IpHYrHBI MHOT000pa3ust OpraHMYECKUX COCANHCHUI.
58 [Ipenenbubre yr- Heopranuyeckue u opranndeckue Xapaxmepuz06ams 0COOEHHOCTH
1IeBOIOPOIBI (METaH, | permectsa. YrieBogopossl. MetaH, 3TaH, COCTaBa U CBOWCTB OPraHUYECKHX
pTaH). NPOIAaH KakK IIPeAeNbHbIE YIIIEBOAOPOALI. COEIMHEHMH.
V1abopaTOpHbIii OIBIT [ Jrpien 1 aneTHICH Kak HeTpeeNbHbIe Pa3znuyams nipenenbHble U HENPEeb-
INo27 HEF OTOBJICHUE | (HEHACHILEHHBIC) YTIEBOAOPOIBL. HBIC YTIICBOAOPO/IBI.
Mozieneil Moekyn
MeTaHa M 3TaHa. T'openne yrneBopoponos. KauecTBeHHbIe Hasvieamw n 3anucvieams HOpMYIbI
59 Henpenensubie peakLuy Ha HenpeneabHbIe COSeqUHEHMUS. (MONEeKyNIspHBIE U CTPYKTYPHBIE) BaXK-
[yTTIEBOIOPO/IBI
STHJIEH U aneTuiieH). | Peakuus neruapupoBaHus. HEHIINX MpecTaBuTeNeH yriaeBoJ0pOIOB.
60 [IpencraBnenus o Jemoncrpauun. Mopgenu Monekyn Ilpeonazams SKCTIEPUMEHT T10 PACIO3HA-

[IoIMMepax Ha
prMepe MoJu-
DTUJICHA.

MeTaHa, 9TaHa, pOoIlaHa, STHICHA 1

aneTwieHa. BzanmonelcTBie dTHIIEHA C
OpOMHOI BOOH U pacCTBOPOM TIEpPMaHTIa-
HaTa Kajaus

BAaHUIO COCTMHEHUN HEMPEIeTbHOTO

CTPOCHHUSL.
Habniooams 3a X010M XUMHYECKOT'O
DKCIIEPUMEHTA, OTUCHIBATD €r0 U JENIaTh
BBIBOJIBI HA OCHOBE HAOIIOCHUM.
Qukcuposams Pe3ybTaThl IKCIICPUMEH-
Ta ¢ IIOMOUIBIO PYCCKOTO (POTHOT0)
S3BIKA, 4 TAKXKE C IOMOILBIO XUMUYECKUX




(opMyn 1 ypaBHEHHH




€T

61

[lonstue o
MIpeaeIbHbBIX
OJTHOATOMHBIX
CIHpTax Ha
IpUMepax MeTaHolIa
Y 3TaHoJA.
TpexaTOMHBIN
CIHPT TJIULIEPHH.

DTHIIOBBIH CIUPT, €ro NONIYyIeHUE, IPH-
MEHEHHe U (PU3NOJIOrUIeCcKoe IeHCTBHE.
TpexaTomHblii ciupT raunepuH. Kade-
CTBEHHAsI PEaKI[Hsi Ha MHOTOATOMHbBIE
CIUPTHI. YKCYCHAsI, CTEapHHOBAs U
OJICUHOBAsI KUCIIOTHI — MPEICTABUTEIH
KJacca KapOOHOBBIX KHCIOT. JKupbl.
Mpuna.

Xapaxmepuzoeéams CIIUPTHI KaK KHCIIO-
porcoaepsKamie OpraHmIecKue CoeuHe-
HHUSL

Knaccuguyuposame crimpThl IO AaTOMHO-
CTH.

Hasvisams nipencraBureneii oqHo- 1
TPEXaTOMHBIX CITUPTOB U 3dNUCHIBANb UX

(hopMyIBL.

62 KapOoHOBbIE KU- JemoncTpanuu. O0imue XuMu4ecKue Xapakmepuzo6amb KUCIOTBI KaK
CJIOTHI Ha IpUMeEpe CBOMCTBa KUCIIOT Ha IIPUMEpPE YKCYCHOM KUCIIOPOJICOZIEpIKALINE OpTaHUIECKHE
[YKCYCHOM KUCIIOTBI. | KuUCIOThl. KauecTBeHHast peakuys Ha COEIMHEHHUS.
CTeapuHOBast MHOI'0aTOMHBI€ CIIUPTHI Haszvisame nipefcTaBUTENEH MPEeIbHbIX
[kucnoTa Kak U HelIpeAeIbHBIX KapOOHOBBIX KHCIOT U
[IpeCTaBUTENhb 3anucvigams UX HOPMYIIbL.
DKHPHBIX KapOOHOBBIX Xapakmepuzoeambs KUPbl KaK CI0KHbIE
[kucaor. XKupsl.
Mbl1a. 3(hHPHI,  MBIJIA — KaK COJTH KapOOHOBBIX

KUCIIOT
63 A3zotcoaepxa- AmuHOrpymnmna. AMHUHOKHCIOTB. AMHHO- Xapaxmepuzoeams aMUHBI KaK COJepkKa-

1I1e opraHuye-
CKHE COEINHE-
HUS

YKCYCHast KHCJIOTA. benku (IpoTenHbl),
uX (QYHKIUH B KUBBIX OpPraHU3Max.
KauectBeHHbIC peakiuy Ha OCIKH.
JladopaTopHblii onbiT 28. KauecTBeH-
HBIC pEaKIK Ha OCITKU

[[1E AMUHOTPYIITY OPraHUYECKHE
COCTMHEHMS.

Xapaxmepuz06ams aMUHOKUCIIOTHI KaK
OpraHuyecKre aM(pOTEpHbIC COCTUHCHUS,
CIOCOOHBIE K PEaKIIUSAM MOJTUKOHICHCA-
LA,

Onucwvisams TPU CTPYKTYPHI OCITKOB M UX
OHOJIOTHYECKYIO POJIb.

Pacnosnasams GENKA ¢ TTIOMOIIBIO
LBETHBIX peaKIuit




Y11

IIpooonxcenue maba.

Homep Tema ypoka OcHOBHOE coaepkaHme ypoka XapakTepucTika OCHOBHbIX BUSO0B ReATeNbHOCTH
ypoka obyuyarowmxcs (Ha ypoBHe y4eOHbIX AeNCTBMIA)
Tema 6. O606LeHNe 3HAHUI NO XMMUM 3a KYpPC OCHOBHOM LWKonbl. (5 4)

64 Ilepunognueckuii Ilepnonnueckuii 3axon u Ilepuoanuye- Tlpeocmaensams MTHOPMAIHIO 110 TEME
3axoH u Ilepuo- CKasi CUCTeMa XUMHYECKHX 3JIEMEHTOB «ITepuonuueckuii 3axoH u Ilepuoguye-
JgecKas . Y. Menneneesa. @U3H4ECKUIA CMBICT ckag cucrema J1. 1. MenpneneeBa B cBeTe
crcremMa MIOPSIIKOBOT'O HOMEpA AJIEMEHTa, HOMEPOB TEOPHH CTPOCHHS aTOMay B BH/IE TaOJIHIL,
. Y. Mennenee- MEepUOa U TPYIIIbL. 3aKOHOMEPHOCTH U3- CXEM, OTIOPHOTO KOHCIIEKTa, B TOM UHCIIe
Ba B CBETE MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COC/IH- ¢ npumeHenueM cpencts UKT.

TEOpUH CTPOe- HEHHH B I€pUOAAX U IPYIIIAX B CBETE Bvinoansamu TeCTOBbIE 331aHUS 110 TEME
HUS aToMa IPENCTABICHUH O CTPOSHUU aTOMOB

aseMeHToB. 3Hauenue [lepuonuueckoro

3aKOHa

65 Bunapr xumnye- Buapl XuMHYECKUX CBSI3€H M THUTIBI Ilpeocmaensams MHPOPMALUIO 110 TEME
CKHX CBSI3€H U KPUCTALTNYECKUX PEIIETOK. B3anumo- «BuUIbI XUMUYECKUX CBSI3EH U THITBI
THIIBI KPUCTAII- CBSI3b CTPOCHUS 1 CBOWMCTB BEILECTB KPHUCTAITIMYECKUX peneTok. B3anmo-
JIMYECKUX CBSI3b CTPOCHUS U CBOMCTB BEIIECTBY
PELIETOK. B BUJIE TaOJIUII, CXEM, OTIOPHOT'O KOHCIIEK-
BzanmocBsi3b Ta, B TOM YUCJIE C IPUMEHEHUEM CPEICTB
CTPOCHUS 1 HKT.

CBOMCTB BEILIECTB Bvinoanusamu TeCTOBBIE 331aHUS TI0 TEME

66 Knaccugpukarnus Knaccupukarpst XdMHUECKUX PEaKIUiz Ipeocmasnsims MHPOPMAILUIO TI0 TEME
XAMHYECKUX T10 Pa3INYHBIM MTPU3HAKAM (YHCIIO U «Knaccuukanuss XUMIHYECKHUX peaKIuit

peaxuuii mo

COCTaB PearupyrolIinux 1 00pa3yroInxcs

IO Pa3JINYHBIM IPU3HAKAM.




Ppa3IuIHBIM BEIIIECTB; HAJIMYME TPAHUIIBI pazfena ¢as; CKOpOCTh XUMUYECKHX PEAKINI» B BUJIC
MIpU3HAKAM. TEITOBOH 2P (EKT; N3MEHEHHE CTeneHel TaOIHI, CXeM, OTIOPHOTO KOHCIIEKTA,
CkopocTtb OKHCJICHUS] aTOMOB; HCIIOJIb30BaHUE B TOM YHCJIE C IPUMEHEHHEM CPENICTB
XAMHYECKUX KaTaau3aTopa; HalpaBlIeHHE POTEeKa- HKT.
peaKiuii Hust). CKOPOCTh XUMHYIESCKUX PEAKIHHA 1 Bvinoansamu TeCTOBbIE 3a1aHUS 110 TEME
(akTOphl, BIUSIONINE HAa HEE
67 Jucconpanus DJEKTPOIUTHYECKAS JUCCOLUAIINS Xapaxmepuzosams obuiye, 0COOCHHBIC
JJIEKTPOJIUTOB B KHCJIOT, OCHOBaHUH, coneld. loHHbIe Y UHIMBUYyaJIbHbIE CBOWCTBA KHUCIIOT,
BOJIHBIX PAaCTBO- ypaBHEHHUS. Y CJIOBHS TIPOTEKAHUSI OCHOBaHWii, COJIel B CBETE TEOPUH
pax. VloHHsie peaxiuii oOMeHa 10 KOHIIa IIEKTPOIUTUYECKOH M CCOLHMAIINY.
ypaBHEHUS Apeymenmupoeams BO3MOXXHOCTB IIPO-
peakuuit TEKaHUsl XUMUYECKUX PEeaKIuil B pacT-
BOpPax JJIEKTPOJIUTOB, UCXOAS U3 YCIIO-
BUH
68 OxucnuTens- OKHUCINUTENbHO-BOCCTAaHOBUTEIbHBIE Xapaxmepuzosamb OKUCITUTETBHO-BOC-

HO-BOCCTaHOBH-
TeJIbHBIE PeaK-
LIUH.
Knaccugpukarnus
i1 CBOHCTBA
[HEOPraHUIeCKIX
BEILIECTB.

pcaKuunu. OKI/IC.]'II/ITC.]'H:, BOCCTaHOBHUTCIIb

CTAaHOBHUTCIIBHBIC PCAKIIUH, OKUCIIUTEIIb
1 BOCCTAHOBUTCIIb.

Omauyams STOT TUN peaKIUd OT peak-
i oOMeHa.

3anucvieams ypaBHEHUS! OKHCIUTENBHO-
BOCCTAHOBHTENBHBIX PEAKIHI C TOMOIIBIO
3JICKTPOHHOTO OaylaHca




Ppa3Iu4IHBIM BEIIECTB; HAJIMYWE TPAHUIIBI pazfena ¢as; CKOpOCTh XUMUYECKHX PEAKINI» B BUJIC
MIpU3HAKAM. TEIUTOBO# 3P (eKT; I3MEHEHHE CTereHel TaOIHI, CXeM, OTIOPHOTO KOHCIIEKTA,
CkopocTtb OKHCIICHUS aTOMOB; UCIIOJIb30BaHHE B TOM YHUCJIE C IPUMEHEHUEM CPEJICTB
XAMHYECKUX KaTaau3aTopa; HalpaBlICHHE POTEeKa- HKT.
peakiuii Hust). CKOPOCTh XUMHYIECKUX PEAKIUA 1 Bvinoansame TeCTOBbIE 3a1aHUS 110 TEME
(axTophl, BIUSIONINE HA HEe
67 Jucconpanus DJEKTPOIUTHYECKAS JUCCOLUAIINS Xapakmepuzosamp obduiye, 0COOCHHBIC
JJIEKTPOJIUTOB B KHCJIOT, OCHOBaHUM, coneil. lonHbIe Y MH/IMBHUyaJbHBIE CBOWCTBA KHUCIOT,
BOJTHBIX PacTBO- ypaBHEHUS. Y CJIOBHS TIPOTEKAHUSI OCHOBaHHii, COJEel B CBETE TEOPUHU
pax. MonHbie peaxiuii oOMeHa J10 KOHIIa IIEKTPOIUTUYECKOH M CCOLMALIHY.
ypaBHEHUS Apeymenmupoeams BO3MOXXHOCTH IIPO-
peakituii TEKaHUsI XUMHYECKUX PEaKInii B pact-
BOpPax JJIEKTPOIUTOB, UCXOAS U3 YCIIO-
BUH
68 Oxucnurens- OKHCIHUTENPHO-BOCCTAHOBUTENbHBIE Xapaxmepuzoeams OKUCIUTETBHO-BOC-

HO-BOCCTaHOBH-
TEJIbHBIE PeaK-
LIUH.
Knaccugpukarus

i1 CBOHCTBA

[HEOPraHUIeCKIX

BEILIECTB.

pcaKuunun. OKI/IC.]'II/ITC.]'H:, BOCCTaHOBHUTCIIb

CTAaHOBHUTCIIBHBIC PCAKIIUH, OKUCIIUTEIIb
1 BOCCTAHOBUTCIIb.

Omauyams TOT THIT PEaKIUil OT peak-
i oOMeHa.

3anucvieams ypaBHEHHUS] OKUCIUTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIHl C TOMOIIBIO
3JICKTPOHHOTO OaylaHca







Ne  |Hdata(sl)|daTa(br) Tema(s1) Komuue [Mpyanna Crocob

ypoKa |yYPOKOB,| pakTud CTBO KOPPEKTH- KOpPPEKTH-
(oB) I | e cKoro 4acoB POBKH POBKH
110 ocH. | KOTOPBI mpoBenel Ha
KTII X HUS JIAHHYIO
crenana Temy
KOPPEKT, o Ao
UpOBKa nnany
57 24.04 [Ipeamer opranndeckoit xumuu. [Tpuannb 1
MHOTr000pa3usi OpraHUuECKUX COCANHEHUH.
24.04 1 O0benune
58 | 24.04 1 Hpas e
[IpenenbHble yrieBogopoas! (METaH, 3TaH). HHYHbIC s
JlaGopatophslii oreIT No28 M3roToBieHune JUHH: TIH3KHAX
Moziesieii MOJIeKyJl MeTaHa U dTaHa. 08.03; o
01.05; |comepikaHHIO
59 | 26.05 HenpeenbHbIe YIIeBOAOPOIBI (3THIEH 1 1 08.05 | Tem ypokos.
AIICTHJICH).
26.05 1
60 26.06 1

[IpencTaBneHus o monuMepax Ha MpUMepe

TTOJIMDTHUIICHA.




m PEKOMEHOALNA
MO OCHALLEHNIO YHEBHOIO NMPOLECCA

Y4eOHO-METOMUYECKII KOMIUIEKC ISl U3YUEHHS Kypca XHUMUHU B
7—9 kmaccax, CO3JIaHHBIH aBTOPCKUM KOJUICKTHBOM ITOJ] PYKOBOJCTBOM
O. C. l'abpuensHa, COIepXKHUT, KpOME YUSOHHKOB, Y4eOHO-METOINYECKHE
U JUAAKTUYECKUE MOCOOWS, TETpaau JUIsS BBIMOJHEHUS JTaOOPaTOPHBIX U
MPaKTUIECKUX padoT U Jp.

YMK «Xumusa. 9 knaccy»

1. Xumus. 9 knace. Yuebnuk (aBtop O. C. ['aGpuensin).

2. Meronuueckoe mocodue. 9 kiace (aBtopst O. C. 'abpuensH,
C. A. Cnankos). 190 c.

3. Kwuwura mna yuurens. 9 xnace (asropsl O. C. I'abpuensi,
N. T'. Octpoymos). 400 c.

4. Pabouas Terpans. 9 xknace (aBTopsr O. C. I'abpuensn, C. A.
CnankoB). 224 c.

5. Kontponsnslie n mpoBepounsie padoTsl. 9 kiacce (aBrops! O. C.
labpuensia u ap.). 240 c.

6. XuMmus B TecTax, 3ajavyax, ynpaxaenusx. 9 kiacc (aBtopsl O. C.
labpuensa, T. B. CmupHOBa). 288 c.

7. Terpanp mis 1a00PaTOPHBIX OIMBITOB M MPAKTHYECKUX PadOT. 9
knacc (aBropsl O. C. 'abpuensH, A. B. Kymnosa). 112 c.

8. Terpanp 1st OIIEHKH KavyecTBa 3HAHUN 110 XUMHUH. 9 Kitacc (aBTOPBI
O. C. I'abpuensa, A. B. Kymmora). 112 c.

9. XuMuyeckuid SKCIIepUMeHT B mkoue. 9 kimacc (aBropsl O. C.
labpuensa u ap.). 208 c.



MHpopmaLunoHHble cpecTsa

HNuTepHet-pecypcesl

1. http://www.alhimik.ru TIpeactaBnenst pyOpHKW: COBETHI abu-
TYPUEHTY, YYHTEII0 XHMHH, CIPAaBOYHHK (OueHb Oonbluas momdopka
TabMUIl ¥ COPAaBOYHBIX MATEpUAllOB), Becenass XHMHs, HOBOCTH,
ONMUMITHABI, KYHCTKamepa (Macca HMHTEPECHBIX WCTOPUYECKUX CBe-
JICHU ).

2. http://lwww.hij.ru XKypraan «Xumus U KH3HBY» IOHSITHO U 3a-
HHMATEIBHO PACCKa3bIBAET 000 BCEM HHTEPECHOM, YTO MIPOUCXOIHUT
B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html Dxextponnsiit sxypHan
«XUMHKA U XUMHS», B KOTOPOM MPEICTABICHO MHOXECTBO OIBITOB II0
XUMHUH, 3aHUMATEIIbHOM I/IH(bOpMaHI/II/I, HO3BOH$II'OH.[CI71 YBJICUb YUYCHUKOB
9KCIEPUMEHTATBHON YaCThIO TIPEIMETA.

4. http://c-books.narod.ru BceBosmoskHast auTepaTypa 1mo Xu-

MHUHU.

5. http://www.drofa-ventana.ru M3BectHoe H3MATENBCTBO Yy4eO-HOM
JINTEPATYyPhI. HoBunku HAayYHO-IOITYJISIPDHBIX W 3aHUMATCIBbHBIX KHHI I10
XUMHH.

6. http://1september.ru JKypuan mis yuumTened ©W HE TONBKO.
Bonmbuioe  KomuMyecTBO  pabOT  YYCHHKOB, B TOM  YHCIE U
HCCIIEI0BATEILCKOIO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccutickmuii
IIKOJIBHBIH MTOPTAJT CO CChUIKAMHU Ha 00pa30BaTENbHBIC CANTBI IO XU-MHH.

8. www.periodictable.ru CoopHuk crarteil 0 XUMHYECKUX dIIEMEH-Tax,
WJUTIOCTPUPOBAHHBIN 9KCIIEPHMEHTOM.

9. POUI
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m [NTAHUPYEMBbIE PE3YJIbTATblI OBYYEHUA

BbInycKkHUK HAy4HTCS:

[ Ha3pIBATh XUMHUYECKHE IJICMEHTHI U XapaKTepPU30BaTh UX HA OCHOBE
nonoxxkenus B Ilepuonnueckoil cucreme;

[l ¢hopMymupOBaTh H3YYCHHBIC TOHATHUS: BEIIECTBO, XHUMHUYCCKUI
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, AHHOH, IPOCTOE M CIOXHOE
BEIIECTBO, XMMHUYECKAs PEaKIIs, BUJIbl XUMUYECKUX PEaKIUi U T. I1.;

[Jonpenenste 1o  ¢GopMylnaM  COCTaB  HEOPraHMYECKHX H
OPraHMYecKHX BELIECTB, YKa3blBaTh BAJIGHTHOCTH aTOMOB XHMMHYECKHX
3JIEMEHTOB MJIH CTEIICHH UX OKHCIICHHS;

[] pa3bsACHATh HH(OPMAIIHIO, KOTOPYIO HECYT XMMHUYECKHE 3HAKH,
(hopMyTIBl U ypaBHEHUS;

[ kmaccuUIMPOBATh MPOCThIC (METAUIbI, HEMETAJUIBI, OJIAarOPOIHbIC
raspl) U CIIOXKHBIC BeIlecTBa (OMHApHBIC COCOMHEHUS, B TOM YHCIE U
OKCHJIbl, & TaKKe THIPOKCHIBI — KHCIOTBHI, OCHOBaHHs, am(OTepHbIC
THJIPOKCUIIBI M CONN);

[ dopmynupoBath Ilepronuueckuii 3aKOH, OOBSACHATH CTPYKTYpY H
nHpopMaImo, KoTopylo HeceT [lepmommueckas cucTeMa XHMHYECKHX
anemenToB [[. . MenaeneeBa, packpsiBaTh 3HaueHue lleproamueckoro
3aKOHa;

[] xapaKTepH30BaTh CTPOCHHE BEIIECTBA — BHIbI XMMHUYECKUX
CBs3€H M TUIIbI KPUCTAJUIMYECKUX PELLETOK;

[JomuChIBATh CTPOCHUE ATOMOB XUMHYECKHX AeMeHTOB Ne 1—20
1 26 ¥ 0TOOpakaTh X C IIOMOIIIBIO CXEM;

[] cocraBnsTh (HOPMYIIbI OKCHIOB XUMHYECKHX 3JIEMEHTOB U
COOTBETCTBYIOIIMX UM I'HPOKCHUIOB;

[]3anuchIBaTh CTPYKTYPHBIE (POPMYIIBI MOJIEKYJSIPHBIX COSTMHEHUN U
(OopMyIBHBIE SOMHUAIBI HOHHBIX COSAWHEHHH IO BAJICHTHOCTH, CTEIICHIM
OKMCJIEHMSI UJIH 3apsiiaM HOHOB;

[] dpopmynupoBaTh OCHOBHBIC 3aKOHBl XHMHH — IIOCTOSIHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS, COXpPaHEHHSI MacChl BEILLECTB,
3aKOH ABOTajpo;

[] hbopMyarpoBaTh OCHOBHBIE MOJOKEHHUSI ATOMHO-MOJIEKYJISIPHOTO
YUEHUS 1 TEOPUH JIEKTPOIUTUYECKON TUCCOLUALNH;

[] onpenensiTh MPU3HAKH, YCIOBHSI IPOTEKAHUS U PEKPALICHHSI
XUMHYECKUX PEeaKLUi;

[]cocTaBisiTh MOJICKYJISPHBIC YPABHEHHUS XMMHUYECKUX pPEaKiui,
TMOATBEPKAAIOMNX OOIIHNE XWUMHUYECKHE CBOMCTBA OCHOBHEIX KIIACCOB
HEOPraHWYECKUX BEIIECTB M OTPaXaroIIMX CBI3M MEXIy KiaccaMu
COCIMHECHUI;

| cocTaBIATh ypaBHEHUS PEAKIUI C YIACTHEM AJIEKTPOIUTOB B
MOJIEKYJIIPHOM U HOHHOM BHJIaX;
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[] onpenensTs MO0 XMMUYECKUM YpaBHEHHSIM MPHHAIIEKHOCTD
peaKIyii K ONpe/ieIeHHOMY TUITY HJIH BHILY;

[] cocTaBisTH ypaBHEHHS OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ HIOMOIIBIO METO/A MIEKTPOHHOr0 OajlaHCa;

(] IpMEHATH MOHSATHUS «OKHUCIICHNE» U «BOCCTAHOBIICHUE) IS
XapaKTePUCTUKU XMMHUYECKUX CBOWCTB BEIECTB;

[] onpenensaTs ¢ HOMOIIbIO KAYECTBEHHBIX Peakuuil XJIOpu-,
cynb(haT- 1 KapOOHAT-aHUOHBI U KATUOH aMMOHHUS B PacTBOPE;

[ ]oOBSCHATH BIUSHUE PA3IMYHBIX (PaKTOPOB HA CKOPOCTh
XMMHYECKUX PEaKIIHIi;

[] xapakTepu3oBaTh IOJIOKEHHE METAJIOB ¥ HEMEeTalloB B
[Tepronuueckoii cucTeMe 3JIEMEHTOB, CTPOEHUE UX aTOMOB U KPUCTAJIJIOB,
oburye pu3nIecKue 1 XUMUYIECKHE CBONUCTBA;

[] 00BACHATH MHOr000pa3ne MPOCTHIX BEIIECTB SIBJICHUEM
QIJIOTPOINH U YKa3bIBAaTh €€ IPUUMHBI;

] paznuyaTh  THOPO-, HUPO- M DJIEKTPOMETAJUIYPrHIO U
WUTIOCTPUPOBATh MX NPHUMEPAMH MPOMBIIUIEHHBIX CIIOCOOOB IMONYYCHHS
METaJIOB;

[InaBaTh 001IyI0 XapakTepuctuky 3iementoB I, 11, VII A rpymm,

a TaKke BOJOPOAA, KHUCIOpOAa, a3oTa, cepel, Qocdopa, yriaepona,
KpeMHUSI W OOpa30BaHHBIX HMMH IIPOCTBIX BEIIECTB W Ba)KHEHIINX
COenMHEeHNH (CTpOCHHE, HAXOXKICHHE B MPUPOAE, MONTydYeHHE, (u3ude-
CKHE U XUMUYECKUE CBOHCTBA, IPIMEHCHNE);

[JonuceIBaTh KOPPO3HEO METAILIOB U CIIOCOOBI 3aIHTHI OT HEE;

[]MpoM3BOAUTh XMMHYECKHUE PACUeThl C HCIIOIb30BAHUEM IOHSATHI
«MaccoBasl JOJS BEIIECTBA B CMECH», «KOIMYECTBO BEILECTBAY,
«MOJISIPHBIN 00BeM» TI0 (OpMyJIaM B YpaBHEHHUSIM PEaKIIHi;

[] onmchIBaTh CBOMCTBA M IPAKTUYECKOE 3HAUCHUE U3YUYEHHBIX
OpPraHUYeCKUX BEILECTB;

[IBBINONMHATE ~ O0O3HAYCHHBIE B  IMPOrpaMMe  SKCIIEPHUMEHTBI,
pacro3HaBaTh HEOPraHWYECKHE  BEIIeCTBa [0  COOTBETCTBYIOLIUM
MpU3HaKaM;

[lcobmromath mpaBuia 6e30macHoi paboThl B XAMHYECKOM KaOWHETe
(JrabopaTopum).

BpInycKHMK NOJYYHUT BO3MOKHOCTh HAYYMThCH:

[l Xapaxmepuszosams ocHo6Hble MemoObl NOZHAHUA XUMUHECKUX
00bexmos: HabmodeHue, usmeperue, IKCNePUMeRm, MOOETUPOSAHUe.

U Paznuuamo xumuueckue obvexkmol (6 cmamuxe).

— XumudecKue dieMennbl U NPOCmble Geuecmsa;

— Memannvl U HeMemauibl U XapaKkmepusoeams OMHOCUMETbHOCHb
NPUHAONEHCHOCIU MAKUX 00BEKMO8 K MOt Uil UHOU epynne;
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— Op2aHuvecKue u HeopeanuiecKue coeduHeHu}z;

—  eudpokcuovt  (Kucnopoocooepacawjue  KUCIOMbL,  OCHOBAHUS,
amgpomepnwle 2uOPOKCUObL);

— oKcudvl Hecoreobpasylowue u coreobpasyowue (Kucrommuvle,
OCHOGHbLE, aMghomepHbie);

— BANIEHMHOCMb U CIMENEeHb OKUCIEHUS,

— cucmemamuyeckue U MPUGUATIbHbIE MEPMUHbL  XUMUYECKOU
HOMEHKIAmypbl;

— 3Hakoeyio cucmemy 6 xumuu (3Haku u Gopmynvi, UHOEKCHI U
Ko3(ppuyuenmol,  CMPYKmMypHvle U MOJEKYJApHble  PopmYIbl,
MONEKYNIAPHbIE U UOHHbIE YDAGHEHUs PeaKyuil, NOJHble U COKPAUJeHHbLE
UOHHbLE YPAGHEHUSI PEAKYULL, MEePMOXUMUYECKUE YPAGHEHUS, 0003HAYeHUs
CmeneHu  OKUCHeHUs U 3apsaoa UoHA 6 Gopmyle XUMUYe-CKO20
coeouHenus).

U Paznuuame xumuveckue obowvexmol (6 Ounamuxe):.

— usuueckue u Xumuyeckue CMoOpOHbL NPOYECCO8 PACmEop-Husl U
ouccoyuayuu,

— OKUCIUMENbHO-B0CCMAHOBUMENIbHbLE PeaKyull U peakyul 00MeHa;

— CcXemul U YPAGHEHUS XUMUHECKUX Pearyuil.

L] Coomnocumy:

— OK30MePMUYCCKUe Peakyull U peaKyuy 20peHus,

— Kamanumu4eckue u Qepmenmamuenbie peaKyulL;

— Memani, OCHOBHbI OKCUO, OCHOBAHUE, COD),

— HeMemal, KUCAOMHbBIY OKCUO, KUCAOMA, COb),

— cmpoenue amomd, 6u0 XUMUYECKOLL 53U, MUn KPUCTHALIUYECKOU
pewemku u uzueckue ceolcmea euecmsa,

— HAXO0JICOEHUE INEMEHMOE 8 NPUPOOE U NPOMbBIULIEHHbIE CHOCOObI UX
NOJYYeHUs,

— HeobX0OUMOCHb XUMUYECKO20 NPOU3B00CEA U Mpebo8aHUll K
oxXpame oKpydIcaoweli cpeow;

— HEoOX0OUMOCHb NPUMEHEHUSL COBPEMEHHBIX GEUeCE U
Mamepuanos u mpebosarusi k coepeiceruio 300p08bsl.

U] Boiogueams u 3KCNEPUMEHMATLHO HPOGEPSMb 2UNOME3bl
0 XUMUYECKUX CEOUCMBAX 6EUleCE HA OCHO8E UX COCMABA U CMPOCHUs U
nPUHAONeNCHOCMU K onpedeienHoMy Kiaccy (epynne) eewjecms.

0 Hp02H03up06amb cnocobnocms seulecmea  npoAeisimb  OKUC-
JUMeNbHble UIU B0CCMAHOBUMENbHbIE CBOUCMEA C yuemom cmene-nei
OKUCJNIeHUusA 31eMeHmoe, exodﬂwux 68 e2o0 cocmaes, a makKotce npodylcmos
coomeemcmeyrouux OKUCIUMEIbHO-60CCNMAHOBU-MEIbHbLX peakuuﬁ.

Ll Cocmagnsme ypasnenus peakyuili ¢ yyacmuem MUnUYHbIX
oKucaumenel U 60CCMaHosumernell Ha 0CHO8e JeKMPOHHO20 Oa-1aHca.
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L] Onpedensmob 603MOHMCHOCHb NPOMEKAHUA XUMUHECKUX PeaKyull Ha
OCHOBE  JNIEKMPOXUMUUECKO20 pAOA  HANPANCEHUL Memannios, paod
INEKMPOOMPUYAMETLHOCTIU HEMEMALI08, MAOIUYbL PACBOPUMOCIU U C
yuemom YCa08ull ux nposeoe-

HUA.
U] IIposooums pacuemul no XumMuuecKum opmynam u ypasHeHusm:

— 01 6bl800a PopmMyabl COEOUHEHUsT NO MACCO8bIM  O00TAM
ONeMeHMO8;

— N0 NpU2OMOGNEHUI0  pacmeopa  C  UCHOAb30BAHUEM
KpUCMAaiiocuopamos,

— 10 HAXO0HCOEHUIO OONU 8bIX00A NPOOYKMA PeaKyuu N0 OMHOUEHUIO
K MeopemuiecKu 603MONCHOMY;

— ¢ ucnonvzoeanuem npaeuina Ileti-/lloccaka 06 o0bvemubLx
OMHOWEHUSX 20308,

— ¢ UCNONb308AHUEM NOHAMUL «KMOJbY, «MMOJbY, «YUCIO
Agocadpoy;

— NO MEPMOXUMUYECKUM YDAGHEHUSM PEAKYUL.

(1 IIpoooums  Xumuueckutl IKCHEPUMEHM C HEYKOCHUMENbHbIM
CcoON0OeHUeM NPAsUI MeXHUKU 6e30NACHOCMU.

— N0 YCMAHOBNIEHUIO KAYeCMEEHHO20 U KOJIUYECMBEHHO20 COCMAsA
COeOUHEeHUSL,

— NPU BbINOJHEHUU UCCIEO08AMENbCKO20 NPOSKMA;, — 68

OOMAUHUX YCIOBUSX.

[ Hcnonvzosamo npu06pemeHHble Kjlo4yesble KomnemeHuyuu ons

BbINOJIHEHUSL NPOEKMOE U ylt€6H0'uCC]l€008am€]leKuX 3a0ay no U3yuyeHuro
ceoﬁcme, cnocobos NnOJyYerusl U pacno3HaHus ee-ujecmse.

(] Onpedensmb UCMOYHUKU XUMUYECKOU UHGOpMayuu, npeo-
CMagnsams  CNUCOK UHQOPMAYUOHHBIX Pecypcos, @ MOM Hucie u Ha
UHOCMPAHHOM — 53bIKE, ~ 20MOBUNMb  UHQOPMAYUOHHBIL  NPOOYKM U
nPe3eHmoBamy e2o.

(] Obvexmusno oyenusams uHpopmMayuio o0 ewecmeax u Xu-
MUYECKUX —Npoyeccax, KpUmuyecku OMHOCUMbCS K NCe8OOHAYHUHOU
uHgopmayuy, HeOOOPOCOBECMHOU peKiame 6 CPeOCmeax Macco8ol
ungopmayuu.

[l Coszoasamv molenu u cxemovl Ofisl pewienus Y4eOHbIX U NO3HA-
6AMENbHBIX 3A0aY.
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