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PABOYAS IMTPOI'PAMMA 11O XUMHH 9 KJI. TIO ®I'OC ( k yueonuxy O.C.
I'aOpuensina)

IlosicHuTeILHAA 3aNIMCKA

Pabouas mporpamma 1151 9 kitacca 0611e00pa3oBaTEIbHBIX YUPEKICHHM
(6a30BbIl YPOBEHB).

PabGouast mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHuaAMH DeaepanbHOTro
roCy/IapCTBEHHOIO0 00pa30BaTENILHOTO CTaHJIApTa OCHOBHOTO OOIIero oOpa3oBaHus
BTOpPOro TOKOJeHus, [IpuMepHO mporpamMmbl OCHOBHOTO 00mero oOpa3oBaHHS IIO
XUMUHU U aBTOpcKoil [Iporpammel kypca xumuu 11 8-9 kiaccoB o011eo0pa3zoBaTeIbHBIX
yupexaenunii(6azosbiii ypoenn) O.C. TI'abpuensina (2012roga). Hacrosimas nporpamma
YUUTBHIBAET peKoMeHAaIuu [IpuMepHoi mporpaMmbl IO XUMUU ISl OCHOBHOM IIIKOJIBI.

PabGouas mporpamma Mo XMMHH: KOHKPETHU3UpPYET moJioxkeHus. DyHIaMeHTaIbHOTO
colepKaHusl siipa OOyYEHHUS XUMHUM C YYETOM MEXKIPEIMETHBIX CBSI3€M Yy4eOHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA; ONpPENENseT IMOCIEI0BATEIbHOCTh H3YyUYECHHS
EAVHUI] COepXKaHUsl 00yueHus XuMuu U GopMupoBanus (pa3BUTHS) OOMIMX YUEOHBIX U
crienupuYecKUX MPeAMETHBIX YMEHHH, TaeT OPUEHTUPOBOUHOE pacIpeieICHUE YI4eOHOTO
BpEMEHU N0 pazjenamM M TeMaM Kypca B MOJAIBHOCTH «He MeHee» ColepikaHue
MporpamMMbl HAMPaBIIEHO HAa OCBOCHHE 3HAHWW W Ha OBJIAJICHHE YMEHUSIMH Ha 0a30BOM
YpPOBHE, 4TO COOTBeTcTBYeT OOpa3zoBaTesibHOM MporpaMme MIKoJbl. OHa BKIIIOYAET BCE
TEMbI, TPEAYCMOTPEHHbIC  (eAepalbHbIM  TOCYJapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJAapPTOM OCHOBHOTO OOIIEro 0Opa3oBaHUs MO XMMHH M aBTOPCKOW MpOrpaMMon
y4eOHOro Kypca.
IIporpamma kypca «XHMHUHW» TIOCTPO€HA Ha OCHOBE CIHPAJIBHOM  MOJEIH,
MpEeIyCMaTPUBAONICH  TMOCTENIEHHOE  Pa3BUTHE W YIUIYOJEHHE  TEOPETHUYECKHUX

HpC}ICTaBJIeHI/Iﬁ Impu JIMHEMHOM O3HAKOMJICHHMH C OMIIUPUYCCKUM MAaTCPpHUaIOM

B mpeaMerax  €CTECTBEHHO-MAaTEMaTUUECKOTO IMKJIA  BEAYIIYIO POJIb  UTpaeT
MO3HABaTelIbHAS JIEATEIbHOCTh W COOTBETCTBYIOIIME €M TO3HABATENbHBIE Yy4eOHBIC
nercTBus. B CBSI3M ¢ 3TUM OCHOBHBIMHU LeJSIMH 00y4eHHMsI XMMUU B OCHOBHOM IIIKOJIE

ABJIAOTCA .



1) dopmupoBaHuEe y 00YYAIOIIUXCS YMEHHUS BUACTh M MMOHUMATh IEHHOCTh 00pa30BaHMsI,
3HQYUMOCTh XHMHYECKOIO 3HAHUS I KaXKJIOrO0 YEJIOBEKAa HE3aBUCHUMO OT €ro
MpoeCCHOHATEHON NIeATeTLHOCTH; YMEHHUS pa3indaTh (aKkThl U OICHKH, CPaBHUBATH
OLICHOYHBIE BBIBOJbI, BUJIETh WX CBSA3b C KPUTEPUSIMHU OLEHOK MU CBSI3b KPUTEPUEB C
OTpEeJICTICHHOW CHCTEMOW IeHHOCTeH, (PopMylIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2) bopmupoBaHue y 00ydaIONIMXCS METOCTHOTO MPEACTABICHUS O MUPE U POJIA XUMHUH B
CO3JJaHUM COBPEMEHHOW E€CTECTBEHHO-HAYyYHON KapTUHBI MHpA; YMEHUS OOBACHSTH
OOBEKTHI U TPOIIECCHl OKPYKAIOIIeH IEeHCTBUTEIBHOCTH — MPUPOJIHOM, COLMAIBHOM,
KYJIbTYPHOM, TEXHUYECKOW CpEeIbl, HCHOJNb3Yyd JJs O3TOr0 XHUMUYECKHWE 3HAHUS;
3) npuoOpereHUe OOYYArOIIMMUCS OIBITa Pa3HOOOpPA3HOW CATEIBLHOCTH, MO3HAHHUS |
CaMOITO3HAHUS; KJIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), HMEIOIINX
YHUBEPCAIbHOE 3HAUYCHHE JJIsi Pa3UYHBIX BUJOB JCATEIBHOCTU: PEUICHUs MpoOJeM,
MIPUHATHS PEIICHUM, MOKWCKa, aHaln3a U oO0pabOTKU HH(pOpMAIUU, KOMMYHHKATHUBHBIX
HaBBIKOB, HABBIKOB U3MEPEHU, COTPYIHUYECTBA, OE30MMAaCHOTO OOpAIlleHHs C BEIIECTBAMU
B MOBCEIHEBHOW JKU3HU.

3agauaMu u3ydeHusi yueOHOro nmpeamera « XuMusi» B 9 Kjiacce sIBISIFOTCS:

yueOHble:  (QOPMHUPOBAHME  CUCTEMbl  XHMHYECKMX 3HAaHUHW  KaKk  KOMIIOHEHTa
€CTECTBEHHOHAaYYHOW KapTUHBI MUPA;

pa3BUBAKOIIME: PA3BUTHE JIMYHOCTH OOYYAIOIIMXCS, WX HWHTEUICKTyaJIbHOE W
HPaBCTBEHHOE COBEPIIICHCTBOBaHUE, POPMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOIICHUIN
1 SKOJIOTMUECKH 11eJ1eCO00pa3HOTO MOBEICHUS B OBITY U B TPYAOBOM JAEATEILHOCTH;
BOCHIMTATE/bHBIE: (OopMHUPOBaHUE YMEHHMM O€30MacHOro oOpallleHHsl ¢ BEIIECTBAMH,
UCIIOJIb3YEMBIMH B TIOBCEJIHEBHOW JKW3HH, BbIpaOOTKAa TIOHMMAHUS OOIIECTBEHHOMN
MOTPEOHOCTH B Pa3BUTHUU XUMHUHU, a Takke (GOPMUPOBAHUE OTHOILICHUS K XUMHH KaK K

BO3MOXKHOM 00s1acTu OyAyIiei npakTH4ecKou JesiTeIbHOCTH.

OO0wmas xapakTepucTuKa y4e0HOro npeamera « XuMush»
B cootrBerctBun ¢ dDenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM

OCHOBHOTIO O6IJ.[€FO 06p330BaHI/I$I ydamuecsa 10JKHbI OBJIaZICTh TAKUMU II0O3HABATCIIbHBIMU



y4eOHBIMU JIEUCTBUSAMHU, KaK yYMEHHE (OpMYJIUpPOBATh MpPOOJEMYy M THIOTE3Y, CTaBUTH
LEeJIW U 33/a4d, CTPOUTh IUIaHbl JOCTM)KEHMS II€JIed M PEIICHUs MOCTABJICHHBIX 3azad,
MPOBOANTH DSKCIEPUMEHT W Ha €ro OCHOBE JieJaTh BBIBOJABI M YMO3AKIIOUYCHHUS,
IPEICTAaBIATh UX U OTCTauBATh

CBOIO TOUKY 3peHus. Kpome 3Toro, ydamuecs: JOMKHBI OBJIaIeTh IPUEMaMHU, CBS3aHHBIMH
C OIpEAENCHUEM TMOHATUM: OrpaHUYMBATh UX, OIUCHIBATh, XapaKTepU30BaTb MU
cpaBHMBaTh. (CienoBaTeNbHO, NMPU H3YUYEHWU XUMHUH B OCHOBHOW IIKOJE YyYalluecs
JOJDKHBI OBJIAJIETh YUYEOHBIMU JCHCTBUSAMH, MO3BOJSIOLIMMU UM JOCTUYb JIMYHOCTHBIX,
IPEIMETHBIX U METAIIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemass mporpamMma N0 XHMHU pacKpbIBaeT BKJIaJd Y4YeOHOTO TMpeaMera B
JOCTHMKEHHE 1eJled OCHOBHOIO 0O0IIero o0pa3oBaHMs U OIpelnesseT BaKHEHIMe
CoJIepKaTeNbHbIC INHUU TIPEMETa:

- BelleCTBO — 3HAHUS O COCTABE M CTPOEHUM BELIECTB, UX BAXKHEUIIUX (PUINYECKUX U
XUMHYECKUX CBOWCTBAX, OMOJIOTHYECKOM JecTBUY;
- XUMHUYeCKasi peakuusi — 3HaHUS 00 YCIOBHUAX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKUE
CBOKCTBA BEILIECTB, cnocobax  ymnpaBleHUs XUMHAYECKUMU IIPOLIECCAMM;
- IPMMEHEeHHe BellecTB — 3HAHUS U OIBIT IPAKTUUECKON JIESTEIbHOCTH C BEIleCTBAMH,
KOTOpble Haubojiee 4YacTo YHOTPeOJSI0TCS B MOBCEIHEBHOW JKM3HH, IIUPOKO
UCIOJB3YIOTCS B IPOMBIIIJIEHHOCTH, CEJIbCKOM  XO34iCTBE, Ha  TPaHCIOPTE;
- SI3bIK XMMHH — CHCTEMa BaXHEHIINUX MOHATHH XUMHUH U TEPMUHOB, B KOTOPBIX OHU
OTIHCHIBAIOTCS, HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHCIIe
U TpUBHAJbHBIC), XUMHUYECKHE (DOpPMYJIbl M YpaBHEHMs, a TakXke IpaBWia IepeBoja
MH(GOPMALIMU C €CTECTBEHHOTO SI3bIKa HA A3bIK XUMHUHU U 00paTHO.

[Ipu otOope comepxkaHusi, KOHKPETHU3UPYIOIIETO MPOrpaMMy, YYUTBHIBAIOCh, YTO TEPET
o0muM 00pa3oBaHMEM HE CTOMT 3ajiaya MPo(ecCHOHATBHON MOATOTOBKU 00YYarONUXCsl.
DTO ompenennio MOCTPOEHHE Kypca Kak OOIIEKYJIbTYpPHOrO, HAMpPaBIEHHOTO, MPEXIe
BCcero Ha ()OPMHUPOBAHME W Pa3BUTHE MHTEpEca K M3YyYCHUIO XMMHU. YUT€HAa OCHOBHAs
0COOEHHOCTh MOAPOCTKOBOTO BO3pacTa — Haydajo IMepexoja OT JETCTBAa K B3POCIOCTH,

KOTOPBIN XapaKTepu3yeTcs pa3BUTUEM MTO3HABATEIBLHOMN CEpHI.



Ha »orame ocHOBHOro oOmmero cpeaHero o0pa3oBaHUs NPOUCXOAUT BKIIOUEHUE
oOydaromuxcsit B IPOEKTHYIO M HCCIEA0BATENbCKYIO NEATEIbHOCTh, OCHOBY KOTOPOH
COCTaBIISIIOT TaKUE YHUBEPCAJIbHBIC yueOHBIC NEHCTBUS, KaK YMEHHE BHUAETH MPOOJIEMBI,
CTaBUTh BOIIPOCHI, KJIACCU(PUIUPOBATh, HAOIIONATh, MPOBOJIUTH 3KCIEPUMEHT, IENIaTh
BBIBOJIbI U YMO3aKJIIOUYEHUs, OOBSACHAThH, JIOKa3blBaTh, 3alUILATh CBOM MWJIEH, N1aBaTh
onpeneneHuss NoHATHSIM. Croa K€ OTHOCATCS NPUEMBI, CXOJHBIE C ONPEIEICHUEM
NOHATUH:  OINMCAaHHWE, XApPAaKTEPUCTHKA, Pa3bsCHEHHE, CpPABHEHHUE, pa3IMYCHUE.
dopMHpPOBaHUE ITUX YHUBEPCAIBHBIX YUE€OHBIX JEUCTBUNA HAUMHAETCS €HI€ B HaYaIbHOMN
IIKOJIe, @ B KypCc€ XUMHUHM OCHOBHOW IIKOJBI IPOUCXOAUT UX Pa3BUTHE U
COBEPLICHCTBOBaHUE. B CBA3M C 3TUM pe3epBHBIC Yachl IUIAHUPYETCS HCIIOIB30BaTh HA
dbopMUpoOBaHME U Pa3BUTHE YMEHHUN MPOEKTHOM M HCCIEIOBATEIbCKON JEATeIIbHOCTH,

YMCHHUC BUACTDH HpO6JIGMI>I, ACJIaTb BBIBOABI 1 YMO3AKIIFOUCHU .

MecTto yyeOHOro npeamera B y4e0HOM IJIaHE

Oco0OEHHOCTBIO COJIepKaHUsI Kypca «XUMUSD» SIBISIOTCS TO, YTO B 0a3WCHOM yuyeOHOM
(oOpa3oBaTeabHOM) TUIAHE JTOT MPEAMET TMOSBISETCS TOCIACAHUM B PNy HU3YUYCHUS
€CTECTBEHHOHAYYHBIX TUCHUILUINH. JJaHHAas HEOOXOAMMOCTh OCBOEHUSI OOBICHSIETCS TEM,
YTO IIKOJBHUKH JOJIKHBI 00J1aJ1aTh HE TOJILKO OMPEICIICHHBIM 3aM1acoM IPeABAPUTEIbHBIX
€CTECTBEHHOHAYYHBIX 3HAHMM, HO M JOCTAaTOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM
MBIIIUICHUEM. Y4YalIuMUCS Y€ HAKOIUICHBbI 3HAHUS MO CMEKHBIM JUCHUIUIMHAM IIUKJIA:
ouonoruu, PU3UKU, MaTEMATUKH, Teorpaduu, chopMHUpPOBATUCH YMEHUS aHAIU3UPOBATh,
BECTH HAOJIOJICHUS, CPAaBHUBATH OOBEKTHI HAOJIOICHHMS.

B cooTBeTCTBUY ¢ yueOHBIM IJIAHOM Ha M3y4YeHHE XUMUU B 9 Ki1acce OTBOAUTCS 2 yaca B
Henento, 70 4acoB B TOJl, TP HOPMATUBHOW MPOAOJIKUTEIBHOCTH yueOHOoro roja 35
y4eOHBIX HeJIeb. B COOTBETCTBUM CO CIIOKUBIIICHCS MPAKTUKOW OpPTraHrU3aIlii OCHOBHOTO
oO1ero o0pazoBanusi B 00pa30BaTeIbHBIX YUPESKIACHHUIX 0011IeT0 00pa3oBaHus peaibHasI
MPOJIOJIKUTETLHOCTh YU€OHOTO T0/1a MEHbIIIE HOPMAaTUBHOM U COCTaBisieT 34 yueOHbIe
Henenu. Takum oO6pazoM, Bpemsi, BIJEIsieMoe pabounMu y4eOHBIMU TUTAHAMH Ha

M3ydeHue XUMHH B 9 Kilacce Ha MpakTruke paBHO 68 dacam. C ydeToM HEM30EKHBIX

IMOTEPb y‘IC6HOI‘O BPCMCHH, BBI3bIBACMBIX PA3JIMYHBIMU 00BEKTHUBHBIMU INpUuinHaMHu, a



TaK)ke He0OXOIMMOCTH BBIJICIICHUSI JOTIOJTHUTEIPHOTO BPEMEHH HA M3yUYCHUE OTIEITbHBIX
BOIIPOCOB Kypca XMMHH MPOTPAMMOI TIPETYCMOTPEH OO0IBIIIONH 00BEM PE3EPBHOTO
BPEMEHH — 6 4acoB.
[TporpamMmoii iperycMOTPEHO MTPOBEACHNUE:

KOHTPOJIBHBIX paboT — 4,

IPaKTHYECKUX paboT — 6 4acoB.

Cpox peanuzaiuu nporpaMMbl — OJIMH Y4EOHBIH TO/.

®opMbl, METOABI U CPeCcTBA 00yYeHHSs1, TEXHOJIOTUH

B nanHoM knacce BeaymMMH METOJIaMU OOYUYEHHS MPEIAMETY SIBISAIOTCA: O0OBSICHUTENBHO-
WUTIOCTPATUBHBIA M PENPOAYKTUBHBIN, XOTS MCHOJIB3YETCS W YaCTUYHO-NMOMCKOBBIA. Ha
YpOKax  MCHOJB3YIOTCS  DJIEMEHTHI  CIHEAYIONIMX  TEXHOJOTHH:  JHYHOCTHO -
OpUEHTHPOBaHHOE 00yueHue, oOyueHue ¢ npuMmeHenrueM onopHsix cxem, UKT, npoekthas
JESITeTbHOCTb.

Hcnons3ytorcs caeayoomue (GopMbl 00ydeHHUs: ydyeOHbIE 3aHATUSA, DSKCKYpCHH,
HaOJIOACHUS, OIBITHI, JKCIEPUMEHTHI, paboTa ¢ y4yeOHOM ©  JIOMOJHUTEIHHOM
JUTEpaTypo, aHaau3, MOHUTOPUHT, UCCIeqOBaTeNbckas paboTa, MpEe3eHTaIusl.
OmnpeneneHHOe MECTO B OBIAJACHUM JAHHBIM KypCOM OTBOAMUTCS CaMOCTOSTEIbHON

paboTe: MOArOTOBKA TBOPUECKUX paboT, coolIIeHmi, pedepatos.

DopMBbI IPOMEKYTOUYHOM M NTOTOBOM ATTECTALMH

[IpoMexxyTouHas aTTecTanus NpoBOAUTCS B PopMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CAMOCTOSITENbHBIX PadoT;

- MPAKTHUYECKUX;

- TBOPYECKUX PAOOT.

VYyamuecs npoxoasT UTOTOBYIO aTTecTanuio — B Buje [ UA.

Oo6yuenue Benércs no yueonuky O.C.['abpuensn «Xumus 9 kmacc», KOTOPbIA COCTaBISET

EAVHYI0 JIMHUIO YyYeOHWKOB, COOTBETCTBYET (heaepaibHOMY roCyJ1apCTBEHHOTO



00pa30BaTEeNILHOTO CTaHJapTa BTOPOrOo IIOKOJEHUS 0a30BOr0 YpPOBHS U pealu3yeT

aBTopckyto nporpammy O.C.I"'abpuensua( 2012r.)

OT1iuvuTeIbHBbIE 0CO0CHHOCTH padovell MPOrpaMMbl M ABTOPCKO

OcHOBHOE COJIep’)KaHHE aBTOPCKOM MOJIHOCTBIO HAIIO OTPaKEHWE B JAaHHOU paboueit
nporpamme.

B paGouyio mporpammy 1Mo XMMUU BHECEHBI U3MEHEHUS MO CPABHEHUIO C aBTOPCKOM: U3
pe3epBa nob6asieHo | yac Ha «Metame» u goOasieH luac Ha IIpaktukym 1 «CBoiicTBa
METAIJIOB U UX coeluHeHui». OCHOBHOE OTIMYME AAHHOM paboyeil mporpamMmbl OT
aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOH MporpamMme IMpakTHYEeCKHe paboThI
CTPYNIUPOBAHBI B OJIOKA - XMMHYECKHE TMPAKTUKYMBI, KOTOPBIE MPOBOJISATCS TIOCIHE
M3YYEHHUS HECKOJIBKUX pa3/esioB, a B paboyeil mporpaMme 3TH K€ MpaKkTH4YeCKue paboThl
JAI0TCA TOCJHE€ M3YYEHHS] KOHKPETHOM TeMbl. OJTO TO3BOJISIET JIy4dllle 3aKpENuTh
TEOPETUYECKUI MaTepuasl Ha MpakTUKE W NPOBEPUTHh MPAKTUYECKUE YMEHUS U HaBBIKU
HENOCPEACTBEHHO 0 JaHHOU TeMe. UToObI MPOBECTH MPAKTUUYECKYI0 paboTy MO KOTJa-TO
M3YYCHHON Teme, TpeOyeTcs IOMOIHHUTEIBHOE BpPEMS MJisi TOBTOPEHHUS TEOPETUYECKUX

OCHOB, YTO UCKJIFOYAETCs B TAaHHOU paboyeil mporpamme.

KoaundecTBO 4acoB
Pa3pen B ABTOPCKOU
nporpamMmme

KoaunuecTBO 4acoB B
padoueii mporpamme

1. Bsenenme. OOmas XxapakTepuCTUKA
XUMUYCCKUX DJIEMCHTOB W XHMHYECKHUX
peakiuii.  Ilepuonnueckuidi  3aKOH U 10 10
[lepuonuueckass cucTeMa XHUMHYECKUX
anemeHToB J[.M1.Menneneera

2. Metaisl 14 14 +1 +2
3.IIpaktukym 1 «CBolicTBa METaNIOB U UX 2 i
COEIMHEHUI

4.Hewmerasibl 25 25+3

5. Ilpaktukym 2 «CBoicTBa HEMETAIIOB U
UX COCIUHEHUI»

6.0000111eH1Ee 3HaHUM IO XUMHUHU 32 KYPC 8 8
ocHoBHOM KoLl [longroroBka k ' MA.




Peseps 6 5

Hroro: 68 68

Pe3yJILTaTaM 0CBOCHMH Kypca XuMnun

HpI/I N3Yy4YCHUHN XUMHH B OCHOBHOM IIKOJIe 00ecreunBacTCs JOCTHXKCHHUC JITMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPECAMCTHBIX PE3YyJIbTATOB.

JInynocTHbIE:
® B IICHHOCTHO-OPUEHTAILIMOHHON c(hepe — YyBCTBO FOPAOCTH 32 POCCUICKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOILIEHUE K TPYNY, UEIEYCTPEMIEHHOCTb;
e (opMUpOBaHKE IICHHOCTH 3JI0POBOT0 U O€30MacCHOr0 00pasa KU3HU; YCBOCHUE
MpaBWJI UHAMBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOIO MOBE/ICHHUS B
YPE3BBIYANHBIX CUTYALUAX, YTPOKAKOIINX )KMU3HU U 310POBBIO JIFOJIEH;
® B TPyA0BOH chepe — roTOBHOCTH K OCO3HAHHOMY BBIOOPY JabHEHIIICH
00pa3oBaTeNbHON TPAEKTOPUY;
® B I03HABaTEIbHOU (KOTHUTUBHOM, UHTEJUIEKTYaJIbHON) cpepe — yMeHUe yrnpaBisiTh
CBOEH ITO3HABATEILHOU NEITEIbHOCTBIO.
e (QopMuUpOBaHNE OCHOB DKOJOTUYECKON KYIbTYPbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 9KOJIOTMYECKOT0 MBIIUICHHS], PA3BUTHE OMbITA
AKOJIOTUYECKU OPUEHTUPOBAHHOU PEPIIEKCUBHO-OLICHOYHOM 1 MPAKTUYECKOM

ACATCIIBHOCTHU B ) KU3HCHHBIX CUTYAIHAX

MertanpeamerHsbie:

® YMEHUE CaMOCTOSTEIBHO ONPENeNsATh I CBOETO OOy4YeHUs, CTaBUTh W
dbopmyupoBaTh i ce0s HOBBIE 3a/1a4d B y4€0€ M 03HABATEIHLHOM JAEATEIHHOCTH,
pa3BUBaTh MOTUBBI M HHTEPECHI CBOCH ITO3HABATEIIBHOU JEATEITHLHOCTH;

® YMEHUE CaMOCTOSITEIbHO IUIAHUPOBATh IMYTH JOCTIDKCHUS IIEJIe, B TOM YHUCIC

aNTbTEpPHATUBHBIC, OCO3HAHHO BHIOMpATh Haubosiee APPEeKTUBHBIE CHOCOOBI

peuICHUA y‘-Ie6HBIX H I103HAaBaTCJIBHbBIX 3a4a4,




® YMEHHE COOTHOCUTBH CBOU JAECHCTBUS C INIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBIATD
KOHTPOJIb CBOEH JACSATEIBHOCTU B IPOLIECCE NOCTHIKECHMS pPE3yJIbTaTa, ONPEHENISATh
CocoOBl  JIEWCTBUMMI B paMKax MPEMIOKEHHBIX YCIOBUW H  TpeOOBaHUA,
KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHCS CUTYalMEN;

® yMEHHUE OLIEHWBATh MPABUIBLHOCTh BBINOJHEHUS Y4YeOHOW 3amayd, COOCTBEHHBIC
BO3MOYXHOCTH €€ PELICHUS;

® BJIICHUE OCHOBAMH CAMOKOHTPOJIS, CAaMOOLICHKHM, NPHUHATHA PEIICHUH |
OCYILIECTBIIEHUS! OCO3HAHHOT'O BHIOOPA B yUeOHOW U MO3HABATEIBHON AESITENbHOCTH;

® YMEHHUE OINpPEAENATh MOHATHS, CO3[aBaTh OOOOUIEHUS, YCTAaHABIMBATh AHAJIOTHH,
KJIACCU(PUIIMPOBATh, CAMOCTOSITEIbBHO BbIOMpPAaTh OCHOBAHHMS M KPUTEPUU JJIA
KJacCU(pUKaLlMK, YCTAaHABIMBAaTh IPUUYMHHO-CIEACTBEHHbIE CBS3H, CTPOUTH
JIOTUYECKOE pacCyXJIE€HHE, YMO3aK/IoueHue (MHIYKTUBHOE, NEAYKTUBHOE U IIO
aHAJIOTUM) U JIETaTh BBIBOJIBI;

® yMEHUE CO3/1aBaTh, MPUMEHITh W NMPe0oOpPa30BbIBATh 3HAKHM W CHMBOJIbI, MOJIETU U
CXEMBI JIJIs pelIeHHs] yUeOHBIX U MO3HABATEIbHBIX 33/1a4;

® YMEHUE OPraHHU30BBIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUHUTEJIEM W CBEPCTHUKAMM; pabOTaTh HMHAMBHUAYaJIbHO WU B TPYIIE: HAXOJIUTh
oOuiee penieHWe W paspeniaTb KOH(QUIMKTBI HA OCHOBE COIVIACOBAHMS MO3MLMHM U
yuéra UHTEpecoB; GOPMYyIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

® YMEHHE OCO3HAHHO HUCIIOJIBb30BATh PEYEBBIE CPEIACTBA B COOTBETCTBUHU C 3a1a4eu
KOMMYHMKAIMH JJIsl BBIPAXKEHUSI CBOMX UYBCTB, MBICIIEH U MOTpEeOHOCTEH;
IJIAHUPOBAHMS U PETYIISLUNA CBOCH NEATEIbHOCTH; BIIAJICHUE YCTHOU U MMCbMEHHOU

pPEUYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO;

e (opmupoBaHMe U pa3BUTHE KOMIIETEHTHOCTM B O0JAacTH HMCHOJIb30BaHUS
MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

e (opmupoBaHHe U Pa3BUTHE 3KOJOTUUYECKOTO MBIIUICHUS, YMEHUE IPUMEHSThH €ro B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM, COIIMANIBHON MPAKTUKE U MPOPECCHOHATIbHON

OpHEHTAIUH.



IIpeameTHbIE:

1. B mo3HaBarebHOM cepe:

® [1aBaTh ONPEACIICHUS U3YUYEHHBIX MOHATUN: «XUMUYECKUH JJIIEMEHT», aTOM», KHOHY,
«MOJIEKYJIa», «HPOCThIE M CIIOXKHBIE BEIIECTBA», «BEIIECTBO», «XHUMHYECKas
dbopmyrnay, «OTHOCUTEIbHAsE aTOMHAs Macca», «OTHOCUTEIbHAas MOJIEKYJspHas
MAacca», «BAJEHTHOCTBY», «CTEIEHb OKHUCICHUSD), «KPUCTALIMYECKAS PEIICTKa»,
«OKCHUJIBI», «KHCIIOTBDY, «OCHOBAHMS», «COJN», «aM(POTEPHOCTH», «UHAUKATOPY,
«TEPUOANYECKUIN 3aKOH», «IepUoANYecKas TaOJIUIay, «U30TOMbD), «XUMUYECKas
CBS3bY», (OIEKTPOOTPULATEIBHOCTDY, «XUMHYECKAs PEaAKUUs», «XUMHUUYECKOE
YPaBHEHHE»,  «TCHETUYECKAs  CBA3b»,  «OKHUCJIEHHUE»,  «BOCCTAHOBIICHUEY,
«QIIEKTPOJIUTHYECKAS TUCCOLUALIN», «CKOPOCTh XUMUUYECKOMN PEAKIIUN;

® ONMMCaTh JIEMOHCTPALIMOHHBIE M CAMOCTOSITEIbHO MPOBEACHHBIE XUMHUYECKHE

AKCIIEPUMEHTBI;

ONMCHIBATh U pa3inyaTh U3YYEHHBIE KJIACCHl HEOPIraHUYECKUX COEUHEHUH, IPOCThIE
Y CJIO’KHBIE BEIIECTBA, XUMUYECKHE PEAKIINH;

® KJIacCU(PUUMPOBATH U3YUEHHBIE OOBEKTHI U SIBICHUS;

e fleJaTh BBIBOJABI M YMO3AKIIOUEHHS] M3 HAOMIOACHUM, H3YYEHHBIX XHUMHYECKUX

3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUECHHBIX BEILECTB MO aHAJIOTUU

CO CBOMCTBAMH U3YYEHHBIX;

CTPYKTYPUPOBATh U3YYCHHBIA MaTepral U XUMUYECKYIO0 HHGOPMAIIHIO, TTOJTYYCHHYIO

W3 APYTUX UCTOYHUKOB;

® MOJICJIUPOBATh CTPOCHHE aTOMOB 3JEMEHTOB 1-3 TEepuOAOB, CTPOCHHUE MPOCTHIX

MOJIEKYT;

2. BIEHHOCTHO — OpHeHTAIMOHHOM cepe:

® aHAJIM3UPOBATh U OIEHWBATH TMOCIEICTBHS ISl OKPYXKAIOIIEH cpeabl OBITOBOWM U

MIPOU3BOICTBEHHOM JIEATETLHOCTH YeJIOBEKA, CBSI3aHHOM C mepepaboTKOM BEIIECTB;
3. B TpynoBoii cepe:

® [IPOBOJHUTH XUMHYECKHUI 9KCIICPUMCHT,



4. B cipepe 6€30maCHOCTH KU3HEAESATEILHOCTH:

e OKa3bIBaTh MEPBYID IIOMOIIb IPU OTPABICHUSX, OXKOrax M JAPYTUX TpaBMax,

CBSI3aHHBIX C BEIIECTBAMHU U JTA0OPATOPHBIM 000PYAOBAHUEM.

TemaTHueckoe NIaHHPOBaHUE Y4eOHOT0 MaTepuaia

Ne Haspanue rnasel KomnuectBo | IIpaktnueckne | KoHTposbHBIE
TJIaBBI 4acoB paboThI padoTHI
Beenenne. O0mas 6 Nel
XapaKTepUCTHKA

XUMHYECKUX DJIEMEHTOB U
XUMHAYECKUX PEAKLIAMN.
Ilepnoauueckuil 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKUX DJIEMEHTOB

JI.N.Menneneena
1. | Metamist 18 Nel-3 No2
3. | Hemeramnsl 28 Ne4-6 Ne3
5. | Obo0uieHne 3HaHuM 1O 10 No4

XVMMMH 32 KypC OCHOBHOM
mKoJbel. [loaroroBka K
T'A.

6. | Pesepn 5

Hrtoro 68 6 4




OcHoOBHOe coJiep:kaHHe Kypca

BBeaenne. O0masi XapakTepuCTHKA XUMHYECKHX 3JIEMEHTOB M XMMHUYECKUX
peakuuii. Ilepuognueckuii 3akon u Ilepuoanyeckas cucrema

xummnuecknx 3j1eMenToB 1. U. MenaeneeBa (10 u)

XapakTepUCTHUKA 3JIEMEHTA MO €ro MOJIOKEHUIO B llepronueckor cucTeMe XMMHUYECKUX
anemeHToB J[. 1. MenaeneeBa. CBoOMCTBA OKCUIOB, KMCJIOT, OCHOBAaHUM U COJICH B CBETE
TEOPUH DJICKTPOJUTUYECKON IUCCOLMALMA U OKHUCIEHHs-BOCCTaHOBIeHUd. [lonstne o
NEepPEeXOAHBIX dJeMeHTaX. AM@orepHOCTb. ['eHeTHUUeCKHil psiji MEepPEeXOJHOTO SJIEMEHTA.
Ilepnogmueckuit 3akoH u Ilepuonnueckas cucrtemMa XuMH4YecKux dieMeHToB J[. .
MenpneneeBa. XrMHUYECKass OpraHU3alds JKUBOM W HEXKHBOM IPUPOABL. XHMHUYECKHU
COCTaB sApa, MAaHTUM WU 3€MHOW KOpbl. XHMMHUUYECKHE BJIEMEHTbl B KIIETKaX >»XUBBIX
opranu3zMoB. Makpo- 1 MUKpodeMeHThl. O000IIIeHIE CBEICHUI 0 XUMUYECKUX PEAKIIUIX.
Knaccudukanus XUMHYECKUX pPEaKIUW IO Pa3IMYHbIM IPU3HAKAM: «YUCJIO U COCTaB
pearupyronmx M oOpa3yloIIUXCsi BEILIECTBY», «TEIUIOBOM 3(PdeKT», «HampaBICHUE,
«U3MEHEHUE CTEMEHEH OKHUCIEHUS 3JIEMEHTOB, OOpa3yIOIIMX pPearupyrolirue BeEIeCTBay,
«hazay, «UCNoNb30BaHUE KaTaiuzaTopa». [IoHATHE O CKOPOCTU XUMHUUYECKOM peaKIuu.
@akTophl, BIUSIOIMIME HA CKOPOCTh XMMHUYECKHUX peakuud. Karanuzatopbl M Karaius.
NHrunouTopsl. AHTUOKCHIAHTHI.

JdemMoHCcTpaumu.

Paznuunsie dhopmer Tabmumsr [. 1I. MenneneeBa. Moaenu aToMOB 351eMEHTOB |—3-T0

nepuoAoB. Mojenb CTpoeHus 3€MHOro Iapa (momepedHblid paspes3). 3aBUCUMOCTH
CKOPOCTM XMMHMUYECKOM pPEaKIUu OT MPUPOABl PEATHPYIOIIMX BEMIECTB. 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOM PEAKIUH OT KOHUEHTPALUH PEATMPYIOLINX BEIIECTB. 3aBUCUMOCTD
CKOpPOCTH XMMMUYECKON PEaKIUU OT IUIOLIAU CONPUKOCHOBEHUS PEATHPYIOIINUX BEILIECTB
(«kunsIMi - cI0iM»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEaKIuu OT TeMIlepaTyphl
pEarupyronmx BeEIIECTB. ['OMOreHHBI M TETEPOreHHbIM Kartaiu3bl. DepMEHTATUBHBIN

karanus. UarubupoBanue.

JlaGopaTopHbIe ONbITHI.



1. IlomyyeHue ruapokcuaa LHMHKA M MCCIEAOBaHUE €ro CBOMCTB. 2.MoaenupoBaHue
noctpoenus llepuonnueckoit cucrteMbl xumuueckux 3nnemeHToB . M. Menneneesa. 3.
3aMelleHue keine3oM mMeau B pactBope cyibdara meau (II). 4. 3aBUCHMOCTH CKOPOCTH
XUMHYECKON peakuuu OT MPUPOAbl PEATUPYIOIINX BEIIECTB HA MPUMEPE B3aNUMOIECUCTBUA
KHCJIOT C METAJJIAMHU.

5. 3aBHUCHMOCTh CKOPOCTH XUMHUYECKOM pPEaKIUu OT KOHIEHTpAllMd pearupyromnx
BEIIECTB HA MPHUMEPE B3aUMOJCHUCTBUS IIMHKA C COJSHOW KHCIOTOW pPa3jIuyHOU
KOHIIEHTPAIWH.

6. 3aBUCUMOCTH CKOPOCTH XHMHYECKOM PEAKIMKU OT IUIOMIAd CONPUKOCHOBEHUS
pEarupyronmx BemecTB. 7. MoAenMpOBaHUE «KHUIISILIETO CIOs. 8. 3aBUCUMOCTh CKOPOCTH
XUMHAYECKON peakluu OT TeMIepaTypbl pearupyrolux BeEIIECTB Ha MpUMEpe
B3aumoeicTBusi okcuaa Meau (II) ¢ pacTBopoM CcepHOM KHUCIOTHI  pa3IUYHOM
TeMIiepaTypsl. 9. PaznokeHre nepokcuaa BOJAOpoIa ¢ MOMOLIbI0 okcuaa Mapranna (IV) u
karanazpl. 10. OOHapyxeHHe KaTajda3bl B HEKOTOPBIX MHUIIEBBIX MpoaykTax. 11.
NurubupoBanue B3aMMOJACHUCTBUSI KUCIOT C METaIaMU YPOTPOITUHOM.

IIpenmeTHbIe pe3yabTaThl 00y4eHHs

Yyammiics 1015KeH ymemas:

WCMOJIb30BaTh MPU XapaKTEPUCTUKE MNPEBPALICHUA BEUIECTB MOHATHUS: «XUMUYECKas
peaklus», «PEaKIUu COSAUHEHUS», «PEaKIMH Pa3OKECHUs», «PEaKIUu OOMEHay,
«pEaKIUu 3aMEIICHUs, «PEaKkUUH HEeUTpaau3alum», «IK30TEPMHUYECKUE PEAKIIHN,
(QHJIOTEPMHUUYECKHE PEAKIUN», «OOpAaTUMBIEC pPEAKIUN», «HEOOpATUMbBIE PEaKIIUN,
«OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY», KTOMOTEHHBIE PEAKIIUN», «T€TEPOTCHHbIE
pEAKLIHNMNY, «KATATUTUYECKUE PEAKLIHUNY», «HEKATUIMTUYECKUE PEAKIUN», «TEIJI0BOU
3 PEeKT XUMHUUECKON PEaKIMm», «CKOPOCTh XUMHUUYECKON PEeaAKIIUNY, «KaTaIn3aTop»;
XapaKTepru30BaTh XUMHYECKUE DJIEMEHThl 1—3-T0 MEepUOJOB IO HUX TOJOKECHHUIO B
[Tepuoanueckon cucremMe xuMudeckux 3neMeHToB 1. 1. MenaeneeBa: XMUMHUYECKUN 3HAK,
MOPSAJIKOBBIA HOMEp, MEPUOA, Tpynna, MOATPYyIIia, OTHOCUTENIbHAs AaTOMHAash Macca,
CTpOEHHE aToMa (3apsia sapa, YUCIO MPOTOHOB M HEWTPOHOB B sjpe, 00IIee YHcCIiIo

QJICKTPOHOB, PACIPCACICHUEC JJICKTPOHOB II0 3JICKTPOHHLIM CJI0sAM, IIPOCTOC BCHICCTBO,



dbopmyna, Ha3BaHWE W THI BBICIIETO OKCHAA W THIPOKCHIA, JIETYy4ero BOIOPOIHOTO
COEJIMHEHUS (JIJI1 HEMETAILJIOB));

XapaKTepHU30BaTh OOIIHME XMMHYECKHUE CBOMCTBA aM(DOTEPHBIX OKCHUIOB M THIAPOKCHJIOB;
MPUBOJUTH MPHUMEPHI PEAKIHM, MOATBEPKAAIOIMNX XUMHYECKUE CBOWMCTBA aM(pOTEPHBIX
OKCHJIOB U TUIPOKCHIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIIUNA MO0 YUCTY U COCTaBY MCXOIHBIX BEIIECTB U
IPOJYKTOB PEAKIUM;, TEIuIoBoMY A(MQEKTy; HamnpaBiICHUIO TMPOTEKaHUS pEaKIUu;
M3MEHECHHUIO CTETNCHEH OKHUCJICHUSI SJIEMEHTOB; arperaTHOMy COCTOSIHUIO MCXOJIHBIX
BEIIECTB; YYaCTHIO KaTajau3aTopa;

OOBSICHATH M TPUBOJUTH NPUMEPHl BIUSAHUS HEKOTOPHIX (akTopoB (mpupoja
pearupyronmx BeIIeCTB, KOHIICHTpAIUsl BEIIECTB, JIaBJICHUE, TEMIIEpATypa, KaTajau3arop,
MTOBEPXHOCTh COINPUKOCHOBEHHUSI PEArMPYIONIMX BEIIECTB) HAa CKOPOCTh XHUMHYECKHUX
peakuuii;

HaOJII0/IaTh W OINKCHIBATh YPAaBHEHHUS PEAKIUM MEXKIy BeEIIeCTBAMH C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOT0 UM POIHOTO) SI3bIKA U SI3bIKA XUMUH;

MPOBOAUTE OTBITHI, MOJATBEPKIAIOIINE XUMHUYECKUE CBOWCTBA aM(OTEPHBIX OKCHJIOB U
THAPOKCUIOB; 3aBUCHUMOCTh CKOPOCTH XHMMHUYECKOW PEaKIUH OT Pas3InYHBIX (haKTOPOB
(mpuposa pearupyromux BeEIIEeCTB, KOHIEHTpAllUs BEIECTB, JaBJICHUE, TEMIIEpaTypa,

KaTaJan3aTop, MOBEPXHOCTh COMPUKOCHOBEHHUSI pEarupyrolrux BEIIeCTB).

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHMsI

Ydamuiics 10JKeH yMems:

OTIPEIENIATH 1IeJIb YICOHOU JeATETPHOCTH C IOMOIIBIO YUUTEIISI U CAMOCTOSTENIbHO, UCKATh
Cpe/ICTBa €e OCYIECTBICHUs, paboTas Mo IIaHy, CBEPSITh CBOU JACHCTBUS C LIEJIbIO U TIPU
HEOOXOIMMOCTH UCTIPABIISATH OIIMOKU C MOMOIIBIO YUUTENS U CAMOCTOSITENIHHO;
COCTAaBJISITh AaHHOTAIIMIO TEKCTA;

co3ZaBaTh MOJEIH C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa W
MPEJCTAaBICHUEM HMX B MPOCTPAHCTBEHHO-TPA(PUUYECKOW WM 3HAKOBO-CHMBOJMYECKOMN
opme;

OTIPENEeNATh BUIBI KTacCH(PUKAINH (€CTECTBEHHYIO H HICKYCCTBEHHYIO);



OCYILECTBJISATh NPSAMOE IETYKTUBHOE 10KA3aTEIBCTBO.

Tema 1. Merasubl (14 9)

[Tomoxenne wmeramnoB B Ilepuoanueckoi cucreMe XuMuueckux diaemeHtos . U.
MenneneeBa. Meramnueckass KpUCTALIAYECKAsT pElIETKa U METAJUINYECKass XUMHUYECKast
cBsi3b. OOmme ¢usmyeckue cpBoiictBa MeTawioB. CruiaBbl, UX CBOWCTBA W 3HAYCHHUE.
XHWMHUYECKHE CBOMCTBA METAJIIOB KaK BOCCTAHOBUTEJICH, a TAK)KE B CBETE UX MOJIOKEHUS B
AIEKTPOXUMHUYECKOM Py HampsikeHud MetauioB. Kopposuss MeTamioB M CIOCOOBI
00prOBI ¢ Hell. MeTaiel B mpupoae. O01IHe crmocoObl UX MOTyYEHUS.

OO0mas xapakTepuCcTHKA MIEJOYHbIX MeTALI0B. MeTasuibl B ipupojie. OO01ue crnocoos
ux mnonydyeHus. Crtpoenwe aroMoB. lllemouyHble MeETaIbl — TMPOCTHIE BEIIECTBA.
Baxnelme coeuHEHUs] IIEIOYHBIX METAUIOB — OKCHJbI, TUJIPOKCHUIBI U COJIH
(xsopuabl, kapOOHATHI, Cylb(aTbl, HUTPAThl), UX CBOMCTBA U NMPUMEHEHUE B HAPOJHOM
xo3sificTBe. Kanuiineie ynoOpeHusi.

OO0mas xapakTepucTUKa 3J1eMEHTOB IJIaBHOM moArpynnsi || rpynnsi.

Ctpoenue aromoB. lllenoyHo3zemenbHbIE METaIbl — MPOCTHIE BENIECTBA. BakHeuine
COCIMHEHUSI TIEIIOYHO3EMEIBHBIX METAIJIOB — OKCHUJbI, TUAPOKCHUIBI U COJU (XJIOPHIBI,
KapOOHAThl, HUTPATHI, CyibdaTel, ¢ocdaTel), UX CBOWCTBA M MPUMEHEHUE B HAPOIHOM
XO34ICTBE.

AJIIOMHMHUIA.

Crpoenue atoma, pu3nuecKue U XMMUYECKUE CBOMCTBA MPOCTOro BeniecTBa. CoequHeHus
QTIOMUHUSL — OKCHJ U THUAPOKCUJI, uX aM@oTepHbld xapaktep. Bakneilmme conu
amomuHus. [I[pumMeHeHne aatOMUHNUSA U €r0 COSINHEHUN.

Keaeso.

Crpoenue aroma, (QU3MYECKUE M XUMHUYECKHE CBOWCTBA TIPOCTOTO  BEIIECTBA.
Ienetnueckue psaasl Fe™? u Fe*? .

Baxueiiimme conu jxene3a. 3HaUYCHHE JKejie3a M €ro COCIUHEHUM Il MPUPOJBI U
HapOJHOI'0 XO35KCTBA.

JlemoHCTpaumu.

OOpa3ipl  MIETOYHBIX W HIEJIOYHO3EMENbHbIX  MeTauioB.  OOpaslbl  CIUIaBOB.

BzaumopencTeue HaTpus, JIUTUA U KAIBLKS C BOJIOW. B3anMoieicTBE HATPUsI U MAarHus C



KUCIOpoAOM. BzammonenicTBue MeramoB ¢ HeMmeTaulamu. llomydeHue TruapokcuIoB
xenesa (1) u (I11).

JlabopaTopHbIie ONBITHI.

12. B3aumopneiicTBUE pPacTBOPOB KHUCIOT M cojie ¢ MeTaiuiamu. 13. O3HaKoMJeHue ¢
pynamu kene3a. 14. OxpammBaHue IIJIAMEHM COJSIMUA IIEJIOYHBIX METaIoB. 15.
B3aumoneiictBue kanbius ¢ Bogoil. 16.Ilonydenune rugpokcuia Kaublis U UCCIEAOBAHUE
€ro CBOKCTB.

17. TIlomyyeHuwe THUOPOKCHIA aJIOMUHUA H HUCCIECIOBAaHHE €ro CBOMCTB. 8.
B3auMmogeiicTBue xenesa ¢ constHor kucioToi. 19. Iomyuenune rugpokcunos xenesa (11)
u (III) u u3yueHune ux CBOMCTB.

IIpeameTHbIe pe3yabTaThbl 00y4eHHUs

Ydaamuics 10JKeH yMems:

HCIIOJB30BaTh MPU XAPAKTEPUCTUKE METAUIOB U UX COCAMHEHUN TMOHATUS: «METAJLIbDY,
«psii aKTUBHOCTU METAJIOBY», «IIIEJIOYHBIE METAIIbI), «IIEIOYHO3EMEIbHBIE METAJLIbIY,
HCIIOJIb30BaTh UX MPHU XapPaKTEPUCTHKE METAIJIOB; JAaBAaTh XapaKTEPUCTUKY XUMUUYECKHUX
AJIEMEHTOB-METAJIOB (IIIEJIOYHBIX METAJIJIOB, MAarHUs, KaJbIIMs, AIFIOMUHHUS, KeJie3a) M0 UxX
noJsioxkeHuto B Ilepuonmueckon cucreme xumudeckux siaemeHtoB . M. Menneneesa
(XMMUYECKHUI 3HAK, TOPSAKOBBIA HOMEp, MEPUOJ, TPyIIa, MOATrPYyIIa, OTHOCUTEIbHAs
aTOMHas Macca, CTpOEHUE aroMa (3apsj sSApa, YUCIO0 MPOTOHOB W HEUTPOHOB B SIpE,
o0111ee YMCII0 AMEKTPOHOB, paclpeieICHUE JIEKTPOHOB O DJIEKTPOHHBIM CJIOSIM), TIPOCTOE
BEIIIECTBO, (hOpMyJia, Ha3BaHHUE U TUI BBICIIETO OKCHIA U TUIPOKCUIA);

Ha3bIBATh COCAMHEHUS METAJJIOB U COCTABIATh UX (POPMYIIBI 110 HA3BAHUIO;
XapaKTepu30BaTh CTPOCHUE, OOImMe (PU3NUYECKHE U XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB-METAJIIOB;

OOBSCHATh 3aBUCHUMOCTh CBOWCTB (WMJIM TPEJICKAa3bIBaTh CBONCTBA) XHMHYECKHUX
AJIEMEHTOB-METAUIOB (Pauyc, METAJUIMYECKHUE CBOMCTBA 3JEMEHTOB, OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMHU COCIMHEHUN (KHUCIOTHO-
OCHOBHBIE  CBOWCTBAa  BBICHIMX  OKCHUJAOB W  THUIPOKCUIOB,  OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA) OT MoJioKeHHs B [lepuogudeckoil cucteMe XMMHUYECKHUX

aneMeHToB [l. 1. MeHpeneena;



OMHCHIBATh OOIHME XHUMHUYECKHE CBOWCTBA METAIOB C TIOMOIIBIO €CTECTBEHHOTO
(pyCCKOTO MU POJTHOTO) A3bIKA U A3bIKA XUMUH;

COCTaBJISITh MOJIEKYJIIPDHBIE YPAaBHEHUs PEAKUUN, XapaKTEPU3YIOUIUX XHUMHUYECKHUE
CBOWCTBAa METAJUIOB U HMX COCIMHEHUH, a TAaKXKE DBJIECKTPOHHBIE YPaBHEHHS MPOLECCOB
OKHUCJIEHUSI-BOCCTAHOBJICHMUS;

YPAaBHEHHUSI AIEKTPOJMTUYECKON TUCCOUUALINU; MOJIEKYJISIPHBIE, TTOJHBIE U COKPAIICHHBIE
VOHHBIC YPABHEHUS PEAKIUN C YYaCTUEM DIJIEKTPOIUTOB;

YCTAHABIIMBATh MPUUYMHHO-CJIEACTBEHHBIEC CBSA3M MEXAY CTPOCHHEM aTOMa, XUMHYECKOU
CBSA3BIO, TUIIOM KPHUCTAJUIMYECKOW PEHIeTKH METAUIOB M HUX COCIUHEHUH, X OOIUMU
(U3UYECKUMU U XUMHUYECKUMU CBONCTBAMU;

ONMCHIBATh XUMUYECKNE CBOMCTBA IIEJIIOYHBIX U MICJIOYHO3EMEIIBHBIX METAILIOB, a TAKXKE
ATIOMUHUSA W JKelle3a M HMX COEIMHEHHHA C MOMOUIBI0 E€CTECTBEHHOIO (PYCCKOTO WU
POJHOTO) SI3bIKA U SI3bIKA XUMUHU;

BBITIOJIHSTH, HAOJIOJATh U OIHUCHIBATH XMMHUYECKHN HSKCIEPUMEHT MO PACIO3HABAHUIO
BAXKHEUIIINX KATHOHOB METAJUIOB, THIPOKCUI-UOHOB;

DKCIEPUMEHTAIIBHO HCCIEN0BAaTh CBOWCTBA METAUIOB M HMX COEAUHEHUW, peIaTh
AKCIIEPUMEHTAIIBHBIE 3a1a41 10 TeMe «MeTauibiy;

ONMUCBHIBATh XUMHUYECKUI SKCIEPUMEHT C TOMOIIbI) €CTECTBEHHOTO (PYyCCKOrO WU
POJIHOTO) SI3bIKA U A3bIKA XUMHH,

MIPOBOJIUTH PACUETHI IO XUMHUECKUM (HOpPMYJIaM U YpaBHEHUSIM PEAKIIN, MPOTEKAIOIINX C

Y4aCTUEM MCTAJIJIOB U UX COCHHHCHHﬁ.

MeTanpeaMeTHbI€e Pe3yJbTaThl 00y4eHHUs

Yyammiics 102KeH ymems:

paboTaTh MO COCTABICHHOMY IUIAHY, UCTIONB3YS HAPSTy C OCHOBHBIMH M JOTIOTHUTEIIbHbBIE
cpeacTBa (CIpPaBOUHYIO JIUTEpaTypy, CioxkHbIe Tpubdopsl, cpeactBa MKT); ¢ momoribio
YUHTEIs OTOUpaTh 7Sl pelieHusl yueOHBIX 3a7a4 He0OXOMMbIC CIIOBAPH, SHIIMKIIONETUH,
CIIPABOYHUKH, DJICKTPOHHBIC TUCKH;

COTNOCTAaBJATh M OTOMpaTh HHGOPMALUIO, TOJYYEHHYIO W3 Pa3JIUYHBIX HCTOYHHUKOB

(cnoBapu, SHIMKIONEANH, CIPABOYHUKH, TIEKTPOHHbIEC TUCKH, CETh HTEpHET);



MPEICTaBIATh UH(POPMALIHMIO B BUIE TAOJIUI, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMenenueM cpencts UKT;

oOpMIIATE CBOM MBICIH B YCTHOM W MHCbMEHHOM peur C y4eTOM CBOHMX YYEOHBIX H
KU3HEHHBIX PEUYEBBIX CUTyallMid, B TOM yucie ¢ npuMenenueM cpeacts UKT;

COCTABJISITh PELIEH3HIO HA TEKCT;

OCYILIECTBJISITH I0KA3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. Ilpaktukym 1. CBoiicTBa MeTA/UIOB W MX coequHenmii (2 v)!

l. OcyiiecTBieHue UENOYKH XUMHUYECKUX NpeBpauieHuid. 2. IlomydyeHue u cBolcCTBa
COCAMHEHN METAUIOB. 3. PeleHne JKCIEpMMEHTANBHBIX 337a4 Ha pPACHO3HABaHUE U
IIOJIyYEHUE COCTMHEHUI METaJIIOB.

IIpeaMeTHBbIe pe3yJbTaThl 00yYCHHS

Ydaamuics 10JKeH yMems:

oOpamatecsi ¢ JabOpaTOPHBIM OOOPYIOBAHMEM W HarpeBaTelIbHbIMU TpUOOpamMu B
COOTBETCTBHHM C MMPABUIIAMU TEXHUKU O€30I1aCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMU METAJUIOB U UX COCIMHEHUMN U SBICHUSMHU, TPOUCXOISIIIUMHU C
HUMU,;

ONMKCHIBATh XMMHUYECKUWA SKCIEPUMEHT C MOMOILIBIO €CTECTBEHHOTO (PyCCKOro WU
POJIHOTO) SI3bIKA U A3bIKA XUMHH;

JIe1aTh BBIBO/IBI IO Pe3yJIbTaTaM IMPOBEICHHOTO SKCIIEPUMEHTA.

MertanpeaMeTHblie pe3yJabTaTbl 00y4eHHs

Yyammiics 1015KeH ymemas:

ONpeNeNsaTh, UCXOId U3 y4eOHOU 3a1auu, HEOOXOJUMOCTh MCIONIb30BaHUS HAOIIOACHUS
WJIM DKCIIEPUMEHTA.

Tema 3. Hemeramnansr (25 )

OO6mast xapakTepucTHKa HEMeTaJIoB: TmnojoxkeHue B Ilepuoguueckoil cucreme
xuMuueckux anmemeHTtoB  JI. WM.  MeHneneeBa,0cOOEHHOCTH  CTPOCHHS  aTOMOB,
3JIEKTPOOTPULIATEBHOCTh (B0) Kakmepa «HEMETAJUTMYHOCTH», psn 20.
Kpucramnnueckoe CTpO€HHE HEMETAUNIOB — MPOCTBIX BEHIECTB. AJLIOTPONUS.

dusznueckue cBoMcTBa HEMETALUTIOB. OTHOCUTEIHLHOCTh MOHATHU «METAJLD U «HEMETAILIIY.



Bopopoa.llonoxenune Bonopona B lleppoanyeckon CUCTEME XUMUUYECKUX JIEMEHTOB /I.
N. MengeneeBa. CtpoeHue aroma U MOJIEKYyJibl. DU3NYECKUE U XUMHUYECKUE CBOMCTBA
BOJIOPOJA, €r0 MOJIyYEHHUE U TPUMEHECHHE.

Bona.

Crpoenue mosekynbl. BomopoaHass xumuueckas cBA3b. DU3MUYECKHE CBOWCTBA BOJIBI.
AHoManuu cBOUCTB BOJAbl. ['mapodunbhbie U runpodoOHbIe BelecTBa. XUMHUYECKUE
cBoiicTtBa BoJbl. KpyroBopot Boasl B npupone. Bomoouncrka. Aspanust Bojbl. beIToBbie
¢bunsTpsl. MuHepasibHbie BO/bL. JIUCTUIIIMPOBAaHHAS BOJIA, €€ MOJIYyYEeHUE U TPUMEHEHUE.
OO0mas XxapakTepuCTUKA IaJIOTeHOB.

Ctpoenue atomoB. [IpocThie BenecTBa 1 OCHOBHBIE COEUHEHUS FaJIOT€HOB, NX CBOMCTBA.
Kpatkue cBenenusi o xisope, Opome, prope u ioxe. I[IpuMeHeHne rajaoreHOB U HUX
COEIMHEHN B HAPOJIHOM XO3SMCTBE.

Cepa.

Crpoenue aroma, ajulOTPOMNHMs, CBOMCTBA M NMPUMEHEHHE poMOHuecKou cepbl. OKCHUIBI
cepsl (IV) u (VI), ux nonydenue, cBoricTBa u mpuMeHeHne. CepHasi KHCJIOTa U €€ COJIH, X
IIPUMEHEHUE B HAPOJHOM XO35KUCTBE. [IpON3BOACTBO CEPHON KUCIIOTHI.

A3or.

CtpoeHue aroma M MOJEKYJbI, CBOMCTBAa MPOCTOrO BEHIECTBA. AMMHUAK, CTPOCHHUE,
CBOWCTBA, MOJydeHUE M mnpumeHeHune. Conu aMMOHHUS, UX CBOMCTBA U MPUMEHEHHE.
Oxcunpr azota (II) u (IV).

A30THasi KHCIIOTa, €€ CBOMCTBA M TpuMeHeHue. HutpaTel u HUTPUTHI, MpoldiiemMa HX
CoJiepKaHUs B CEIbCKOXO3SMCTBEHHON NMPOAYKITUU. A30THBIE YA0OpEHHUS.

Docdop.

Crtpoenue aToma, aJIOTPONHMS, CBOMCTBA Oeioro u kpacHoro ¢ocdopa, MX NpUMEHEHHE.
OcHoBHble coeauHeHusi: okcup (ochopa (V) u oprodochopnas kucnora, docdars.
docdopHbie ynoOpeHus.

Yraepon.

Ctpoenue aToma, alJIOTPONHS, CBOMCTBA MOAMUKaIuil, mpuMeHeHne. OKCHUbI yriepoaa
(I1) m (IV), ux cBoticTBa u npumMeHenre. KapOoHATHI: KaJIbIUT, COJIA, TIOTAIIl, UX 3HAYCHHE

B IIpUPOAC U KU3HH YCTIOBCKA.



Kpemumii.

CrpoeHne aroma, KpUCTAJUIMYECKUWA KPEMHUMW, €ro CBOMCTBA U NpuMmeHeHue. OKcup
kpemuusa (IV), ero mnpupoanbie pasHOBUAHOCTH. CHUIUKATBL. 3HAYEHUE COEIMHEHUN
KPEMHUS B )KUBOM U HEXKUBOM ITpupoe. [IoHATHE 0 CHIIMKAaTHON TPOMBIIIIIEHHOCTH.
JlemMoHCTpauMu.

OOpa3supl TaJloreHOB — MPOCTHIX BEIIECTB. B3auMOJEHCTBUE TalIOTEHOB C HATPUEM, C
anoMuHueM. BpiTecHeHHe Xxjopom OpomMa WIM HOJa U3 pPacTBOPOB HX COJEH.
B3aumogencTBre ceppl ¢ MeTallaMH, BOJAOPOJOM W KHCJIOpOoAoM. BzaumopernctBue
KOHIIEHTPUPOBAHHON A30THOM KHUCIOTHI ¢ Menpto. [lorioimienue yriem pacTBOPEHHBIX
BEILIECTB WM Tra30oB. BoccTaHoBiieHne mean w3 ee okcuaa yriaeM. OOpasibl MpUPOIHBIX
COeIMHEHUN XJiopa, cepbl, pocdopa, yriaepoaa, kpemHus. OOpas3ibl BaKHEHIIUX IS
HapOJIHOTO XO35ICTBa Cylb(aToB, HUTPATOB, KapOOHATOB, GocdaToB. OOpasibl CTEKIA,
KEpaMUKH, [IEMEHTA.

JlabopaTopHbIe ONBITHI.

20. Ilomyyenue wu pacno3HaBaHue Bojopona. 21. HccienoBaHue MOBEPXHOCTHOTO
HaTsDKEHUS! BOJbI. 22.PacTBOpeHHe NepMaHraHaTa Kajlus WM MEIHOTO Kynmopoca B BOJE.
23. T'uppatanust obe3BokeHHoro cyibpara meau (II). 24. M3roroBieHue THMIICOBOTO
OTIIEeYaTKa.

25. O3HaKOMJICHHE C KOJUICKIMeH OBITOBBIX (GUIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM
MHHEPAIBHOU BOJABI. 27. KaduecTBeHHast peakius Ha rajoreHua-uoHsl. 28. Ilomydyenue u
pacno3HaBaHue kuciopoja. 29. I'openue cepbl Ha Bo3ayxe U B kuciopoae. 30.CpoiicTBa
pazbaBieHHOM cepHOM kuciaoThl. 31. M3yueHue cBoilcTB ammuaka. 32. Pacmno3naBanue
conei ammonms. 33. CpoiicTBa pa30aBICHHOW a30THON KHCIOTHL. 34. B3ammomeicTBue
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI ¢ Menbo. 35. ['openne ¢ocdopa Ha BO3IyXe U B
kuciopoae. 36. Pacmo3naBanme ¢ocdaroB. 37. T'openue yris B kuciopoxae. 38.
[Tomyyenue yrospHOW KHUCIOTHI M u3ydeHHe ee cBOMCTB. 39. Ilepexon kapOoOHATOB B
TUIPOKapOOHATHI.

40. Pasnoxenue ruapokapbonata Hatpus. 41. IlosydeHue KpeMHEBOM KHUCIOTHI U

H3y4YE€HUE €€ CBOWCTB.



IIpeanMeTHbIE pe3yJbTaThI 00yUYeHHUs

Ydamuics 10JKeH ymems:

HCMOJIb30BaTh MPHU XAPAKTEPUCTUKE METAIUIOB U UX COCIMHEHUM MOHATHUS: «HEMETAIUIBDY,
«TaJIOTeHbD», «aJUIOTPOIHBIE BUIAOU3MEHEHUS», <OKECTKOCTh BOJbI», «BpPEMEHHAs
KECTKOCTh BOABDY, «IIOCTOSIHHAS KECTKOCTh BOIBI», «00Iast )KECTKOCTh BOJIBIY;

JaBaTh XapaKTEPUCTUKY XUMHUUYECKUX DIEMEHTOB-HEMETAUIOB (BOJOpPOJA, TaJIOrCHOB,
KHCIIOpPOJa, Cephl, aszora, ¢ocdopa, yriepoma, KpPEMHHUS) MO UX IOJOKEHUIO B
[Tepuoauueckoii cucreme xuMuueckux saeMeHToB JI. M. MeHeneeBa (XuMHU4YeCKui 3HaK,
MOPSAJIKOBBIA HOMEp, MEPUOJ, TpyINa, MOATPYIIA, OTHOCUTEIIbHAs aTOMHas Macca,
CTpoeHHE aTtoMa (3apsja sapa, YUCIO IMPOTOHOB M HEHUTPOHOB B sjpe, OOIIee YHCIIO
AJICKTPOHOB, pacHpeAciCHUE AICKTPOHOB IO JICKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
dbopmysia, Ha3BaHME W THUI BBICIIETO OKCHAA W TUIApPOKCUIA, Gopmysia M XapakTep
JIETY4ero BOJOPOIHOTO COSTUHCHHUS);

Ha3bIBATh COCAMHEHNS HEMETAIJIOB U COCTaBIISATh UX (POPMYJIBI 110 HA3BAHUIO;
XapaKTepu30BaTh CTpOeHUEe, O00mMe (U3NYECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB-HEMETAIIOB;

OOBSICHSATH 3aBHCUMOCTh CBOWMCTB (WM TpeJACKa3biBaTh CBOWMCTBA) XHUMHYECKHUX
AJIEMEHTOB-HEMETAJUIOB (paJnyc, HEMETAIUTMYECKUE CBOMCTBA DJIEMEHTOB, OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMHU COECIUHEHUU (KUCIOTHO-
OCHOBHBIE CBOMCTBAa BBICIIMX OKCHJIOB M THJAPOKCHUIOB, JETYYUX BOJIOPOJHBIX
COCIMHEHUN, OKHCIMTEIbHO-BOCCTAHOBUTEIBbHBIE  CBOMCTBA) OT  IOJOXKEHUS B
[Tepnoanueckont cucreme xumuueckux 3eMeHToB 1. Y. Menneneena;

ONHMCHIBaTh OOIIME XHUMHYCCKHE CBONCTBA HEMETAJNIOB C IIOMOIIBIO €CTECTBEHHOTO
(pyCcCKOTO MJIU POJTHOTO) SI3bIKA U A3bIKA XUMUH;

COCTaBJIATh MOJICKYJISIDHBIE YpPAaBHEHUS PEAKIUN, XapaKTEPU3YIOIHUX XUMHUYECKHE
CBOMCTBA HEMETAUIOB M UX COCAWHEHUN, a TAKXKE DJICKTPOHHBIC YPABHEHHS IMPOLECCOB
OKHCJICHUS-BOCCTAHOBJICHHUS;

YPaBHEHHUS 3JEKTPOJUTHUYECKON JUCCOLMALINM; MOJICKYJISIPHBIE, MOJHBIE U COKPAIICHHBIE

VOHHBIE YPABHECHUS PEAKLIUN C YYACTHUEM JIEKTPOJIUTOB;



yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3M MEX]Yy CTPOEHHUEM aToMa, XMMHYECKOU
CBSA3BIO, TUTMIOM KPUCTAUNIMYECKON PElIETKU HEMETANIOB M UX COCAMHEHHH, uX 0O0IUMU
(GMBUYIECKUMHU U XUMHUYECKUMHU CBONCTBAMU;

ONHUCHIBATh XMMHUYECKHME CBOICTBa BOJOPOJA, TajOreHOB, KHCIOPOAA, CEphl, a30Ta,
docdopa, rpadura, anMaza, KpeMHUS M UX COCJIMHEHUN C TIOMOIIBIO E€CTECTBEHHOTO
(PyCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

OMHCHIBATH CITOCOOBI YCTPAHECHUS KECTKOCTH BOJBI M BBITOIHITH COOTBETCTBYIOIIUN UM
XUMUYCCKUN IKCIIEPUMEHT;

BBITIOJIHSTh, HAOJNIOAATh W OINUCHIBATH XMUMHUYECKUN DKCIEPUMEHT IO PaClO3HABAHUIO
MOHOB BOJIOpOJa U aMMOHUS, CyJb(ar-, kapOoHaT-, CUITUKAT-, pocdaT-, XJIOpua-, OpoMu/I-
, NIOJTU]I-UOHOB;

AKCIIEPUMEHTAIILHO ~HMCCJIEIOBaTh CBOWMCTBA META/UIOB W WX COEJIWHEHUH, peIlaTh
HKCIIEpUMEHTAJIbHBIC 3a71aut 110 TeMe «HemeTabny;

ONHCHIBATh XHMHYCCKHHA OKCIICPUMEHT C IIOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3bIKA U S3bIKA XUMHH,

MIPOBOJIUTH PACUETHI IO XUMUICCKUM (POpMyJiaM 1 ypaBHEHHUSAM PEaKIIUid, TPOTEKAIOIINX C
y4acTHEM HEMETAIJIOB M KX COCTMHECHHM.

MeTanpeameTHbie pe3yabTaThbl 00y4eHUs

Yyammiics 1015KeH ymemas:

OpPraHW30BBIBATH  y4eOHOE  B3aUMOJACWCTBHE B  Tpymnmne  (paclupenensTb  POJH,
JIOTOBAPUBATHCS APYT C IPYTOM H T. 11.);

MPEABUACTH (IPOTHO3UPOBATH) TIOCIEACTBHUS KOJUIEKTHBHBIX PEIICHHUIA;

MMOHUMATh MPUYUHBI CBOETO HEyCIeXa U HaXOUTh CIIOCOOBI BBIXO/A U3 dTON CUTYyaIHH;

B JIMAJIOTE C YYUTEIIEM YYUTHCS BbIpaOaThIBATh KPUTEPHUH OIICHKH M ONPEACIATH CTEICHb
YCHENIHOCTA BBIMOJHEHUSI CBOEW pPabOThI M pabOThl BCEX, MCXOJS W3 HMMEIONTUXCS
KPUTEPHUEB, COBEPIICHCTBOBATh KPUTEPUHU OIICHKH M TOJB30BATHCS UMHU B XOJI€ OIICHKH U
CaMOOIIECHKU;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYS €€;

MOATBEPKIATh aPTyMEHTHI (PaKkTaMu;

KPUTHUIHO OTHOCUTLCA K CBOCMY MHCHHIO,



CIIyIIaTh APYTUX, TBITAThCS MPUHUMATH IPYTYIO TOYKY 3pEHUS, OBITh TOTOBBIM U3MEHHTH
CBOIO TOUKY 3pCHUS;

COCTaBJISITH pedepat 1o onpeneneHHoi Gopme;

OCYIIECTBJISITh KOCBEHHOE PA3ACIUTEIbHOE I0KA3aTEIbCTBO.

Tema 4. lIpakrukym 2. CBolicTBa coeMHEHHiT HeMeTa/L10B (3 1)’

1. Pemenue sxcnepuMeHTaNbHBIX 3ada4 1o TeMe «lloarpynmna rajgoreHoBy». 2. Pemienue
JKCIIEPUMEHTAIBHBIX  3amad 1o  teMe«lloarpynma  kucinopoma». 3. Pemienue
SKCIEPUMEHTANbHBIX  3amay 1o TemMe «lloarpynnma  a3ota». 4.  Pemienue
AKCIIEpUMEHTANBHBIX 3a/1a4 110 Teme «lloarpynmna yraepoaa». 5. [lonydenue, cobupanue u

pacino3HaBaHUC ra3osB.

IIpeamMeTHBbIe pe3yJbTaThl 00y4YeHUS

Yyammiics 10J15KeH ymems.

oOpamatecsi ¢ Ja0OpaTOPHBIM OOOpPYIOBAHMEM U HarpeBaTeIbHbIMU TpPUOOpamMu B
COOTBETCTBHHM C NMPABUIIAMU TEXHUKU O€30IIaCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMU HEMETAIJIOB U UX COCIMHEHUHN U SIBICHUSMHU, TPOUCXOASIIIIUMHU
C HUMU;

OMKCHIBATh XMUMHYECKHA SKCIIEPUMEHT C MOMOILIBIO €CTECTBEHHOro (pyCCKOro WU
POJIHOTO) S3bIKA U SI3bIKA XUMUU;

JeNaTh BBIBOJABI IO PE3YJIbTAaTaM MPOBEICHHOTO dKCIIEPUMEHTA.

MertanpeaMeTHbIe pe3yJbTaThl 00y4YeHUs

VYyammiics 10J15KeH ymems:

ONpeaensaTh, UCXOd U3 y4eOHOU 3a1auu, HEOOXOJUMOCTh UCIONb30BaHUS HAOIIOACHUS
WJIY DKCIIEPUMEHTA.

Tema 5. O0001IeHMe 3HAHNH 110 XUMHUHM 32 KYPC OCHOBHOI mK0JIbl. [TogroroBka

K rocyaapcrBeHHoii urtoropoii arrecranuu ('MA) (10 4)

Ilepuonnueckut 3akoH u llepuommueckas cucrema xumuuyeckux osiemeHtos /I, .
MenpeneeBa. Ouznueckuil CMBICI NOPSAKOBOTO HOMEpA 3JIEMEHTA, HOMEPOB IIepUoIa U
rpynnsl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB U UX COEAMHEHUI B IEpUOAAX

U I'pyIiliax B CBETC HpeI[CTaBJ'IeHI/Iﬁ 0 CTPOCHHUH aTOMOB 3JICMCHTOB.



3HaYCHUE MMEPUOAMYCCKOT0 3aKOHA. BUIIbI XMMHUYECKHUX CBSI3€H U THUIIBI KPUCTALTMUSCKUX
pemeTok. B3auMocBs3b CTpOCHHS M CBOWCTB BelnecTB. Kiaccupukaius XUMHYSCKUX
peakIuii 10 pa3jUYHBIM TPU3HAKAM (YUCIIO M COCTaB PEarupyroImuX M O0pa3yIomuXcs
BEIIIECTB; HAJTUYNE

rpaHuibl pazgena ¢as; TerioBod AG(EKT; M3MEHEHHE CTENeHEH OKHCICHHS aTOMOB;
UCTIONb30BAaHUE KaTalM3aTopa, HampaBieHue mnporekanus). CKOpOCTh XHUMHYECKHX
peakiuii 1 (akTophl, BAUAIONIME HAa Hee. OOpaTHMOCTh XUMUYECKUX PEAKIIMA U CITOCOOBI
CMEIICHHS] XUMUYECKOT'O PABHOBECHSI.

[IpocTeie u ClIOXKHBIE BemecTBa. MeTalulbl U HEMETaJUTbl. | eHeTH4ecKue psjapl MeTaa,
HEMeTaJlla W TepexoaHoro Mertamia. OKCHIBIM THAPOKCUABI (OCHOBAHHS, KHCIIOTHI,
am(poTepHbIC THAPOKCHUIBI), coimd. VX cocraB, KiacCUpUKalUs W OOIUE XUMHYECKUE

CBOMCTBA B CBETE TCOPUHU 3J'I€KTpOJ'IHTH‘-ICCKOﬁ Jucconuanunu.

JIn4HOCTHBIE Pe3yJIbTAThI 00y4YeHUs!

Yyammiics J10JIKeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKHE COOBITHUS, CB3aHHBIE C PA3BUTHEM XUMUU
U 00IIecTBa; JOCTHKEHHUS B OOJIACTH XUMHUU M KYJIbTYpPHbIE TPagULIMHU (B YaCTHOCTH,
Hay4yHbI€ TpaJWLMU) CBOEH CTpaHbl; OOIIEMUPOBBIE JOCTHXKEHHS B OOJACTH XUMUHU;
OCHOBHbIEC TMPUHIUIIBI W TpaBuja OTHOLIEHUS K MPHUPOAE; OCHOBBI 3A0pPOBOro olOpasa
’KU3HU U 3710pOBbeCcOEpEraroX TEXHOIOT Ui,

MpaBujia MOBEACHUS B YPE3BbIYANHBIX CUTYalUX, CBSI3aHHBIX C BO3/IEMCTBUEM PAa3IMUHbBIX
BEILIECTB; OCHOBHbIE MpaBa M OOA3aHHOCTH TIpaXJaHMHA (B TOM YHUCIE Y4Yallerocs),
CBSI3aHHBIE C TUYHOCTHBIM, MPOPECCHOHATBHBIM U KU3HEHHBIM CAMOOTIPECIICHUEM;
COLIMAJIBHYIO 3HAUUMOCTD U COZiepKaHue npodeccuil, CBSI3aHHbBIX C XUMUEH;
UCNBIMBIEAMDb. YYBCTBO TOPJOCTH 32 POCCHICKYI0 XMMHYECKYIO HAayKy M yBa)XE€HUE K
HUCTOPUM €€ Pa3BUTHS; YBAXKEHUE U MPHUHATHE JTOCTHXKEHUM XMUMHHM B MHpPE; JIIOOOBb K
MIPUPOJE; YBAKECHHUE K OKPYKAIOIIHUM (yJaluMCs, YUYUTEISM, POJAUTEISIM U JIp.) — YMETh
ClyumiaTh W CIbIIIATh MapTHEpa, MPU3HABATh MPABO KaXKIOTO Ha COOCTBEHHOE MHEHMHE,

IMPUHUMAaTh PCIICHUA C YUCTOM HOBI/II_[I/Iﬁ BCCX YYACTHUKOB, YYBCTBO IIPCKPACHOI'O H



ACTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM BELIECTB M HMX IPEBPAILCHHIA;
CaMOYBa)XKEHHE M SMOLMOHAIBHO-TIOJIOKUTEIBHOE OTHOLLIEHUE K ce0e;

npuznaeams: UEHHOCTb 3]I0pOBbsI (CBOEr0 M JAPYIHX JIOJEH); HEOOXOAMMOCTb
CaMOBBIPAKEHUS, CAMOPEATIN3ALIUU, COLUAIBHOIO IPU3HAHMS;

0CcO3Haeamp: TOTOBHOCTh (WM HETOTOBHOCTb) K CaMOCTOSITENIbHBIM IOCTYIIKAM U
JNEUCTBUSAM, OTBETCTBEHHOCTh 3@ HMX pe3yJbTaTbl; TOTOBHOCTH (MJIK HErOTOBHOCTH)
OTKPBITO BBIpaXKaThb M OTCTAaMBaTh CBOK MO3UIMI0 M KPUTHUYHO OTHOCHUTHCA K CBOMM
HOCTYIIKAM;

npoaenamp:  DKOJOTMYECKOE  CO3HAHME,  JOOpOXKENATeNbHOCTb,  JIOBEPHE U
BHUMATEIbHOCTh K JIFO/SIM, TOTOBHOCTh K COTPYJHUYECTBY U JIpYy»KO€, OKa3aHUIO MOMOILU
TeM, KTO B HEW Hyxkaaercs; OOOOIIEHHbIN, YCTOWYUBBIA U  HW30UpATENbHBII
MTO3HABATEJIbHBI UHTEPEC, MHUIMATUBY U JIO003HATEILHOCTh B U3yYEHUH MHUpPA BELIECTB
U PEaKlHii; [eJICyCTPEMIICHHOCTh U HACTOMYMBOCTh B JOCTH)KEHHMH ILI€JIEH, TOTOBHOCTh K
MIPEOJIOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTH [O3HAHUS TMPUPOJIBI,
HEOOXOUMOCTH Pa3yMHOI'0 HCIOJIb30BaHUS JIOCTH)KEHUN HAayKd M TEXHOJOTMH s
pa3BUTHS OOIIECTBA;

yMemb: YCTaHABIMBATH CBSI3b MEXKIY LENbI0O M3YyYEHUS XUMUU WU TEM, JJIA 4Yero oHa
OCYLIECTBIISETCS (MoTHBaMu); BBITIOJIHATD KOPPUTUPYIOILYIO CaMOOIICHKY,
3aKJTI0YAIOLIYIOCS B KOHTPOJIE 32 MPOLECCOM U3YYEHUS] XUMUU U BHECEHHH HEOOXOIMMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX 3TaraM U croco0aM M3y4eHHUs Kypca XUMUU; BBITOTHSITh
PETPOCIEKTUBHYIO CaMOOLICHKY, 3aKJIIOYAIOIIYIOCSd B OLEHKE MpoLecca U pe3yJibrara
M3Y4YEHUsl Kypca XMMHUU OCHOBHOW WIKOJIbI, IOJIBEICHUH UTOTOB HA OCHOBE COOTHECEHHS
LIEJICH U PE3YJIbTATOB;

CTPOUThH >KU3HEHHBIE M MPOQPECCUOHANIBHBIE TJIAHBI C YYETOM KOHKPETHBIX COLIMAIBHO-
UCTOPUYECKHUX, MOJUTHUYECKUX M SKOHOMHUYECKUX YCIOBUN; OCO3HaBaThb COOCTBEHHBIC
LIEHHOCTH W COOTBETCTBUE UX

IIPUHUMAEMBIM B KU3HU PEILIECHUSM; BECTU JTHAJIOT HA OCHOBE PAaBHONPABHBIX OTHOLLICHHUI
M B3aMMHOTO YBa)XEHUS; BBIACISATh HPABCTBEHHBIM ACMEKT IMOBEAEHUS U COOTHOCHUTH

MOCTYNKHU (CBOM M JIPYTHUX JIOJIeH) U COOBITUSI C MPUHATHIMU ITUYECKUMHU HOPMaMU; B



Ipeaenax CBOMX BO3MOXHOCTEM MNPOTUBOAECHCTBOBATH JACHUCTBUSIM W BIIHSHUSM,

IPEJCTABISAIONIMM YTPO3y KU3HH, 3I0POBbIO U O€30M1aCHOCTH JIMYHOCTHU M OOIIECTBA.

Ilnanupyembie pe3yJibTaThbl 00y4eHHS:
BbINyCKHUK HAYYHTCH:

* ONIMCHIBATh CBOKMCTBA TBEPIBIX, >KUIKHUX, ra3000pa3HBIX BEUIECTB, BBIACISISI HX
CYIIIECTBCHHBIC TTPU3HAKH;

* XapaKTEepPU30BaTh BEIECTBA MO COCTaBY, CTPOCHHUIO M CBOWCTBAM, YCTAHABIMBATH
MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKy JTAHHBIMHU XapaKTePUCTUKAMU BEIICCTBA,;

* PaCKpBIBaTh CMBICI OCHOBHBIX XHMHYCCKUX TMOHATHH «aTOM», «MOJICKYJIa,
«XUMUYECKHM 3IEMEHT», «IIPOCTOE BEIIECTBOY», «CJOKHOE BEIIECTBOY», «BaJCHTHOCTHY,
UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* m300pakaTh COCTaB MPOCTEHIINX BEIMIECTB C IOMOIIBI0 XUMHYECKHX (OpMyT H
CYIITHOCTh XHMHYECKUX PEAKIIHH C IIOMOIIBI0 XUMHUYECKUX YPaBHEHU;

* BBIYUCJISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, a TaKkKe
MacCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTAa B COCAMHEHUSX IS OLICHKH MX MPAKTHUYECKOU
3HAYUMOCTH;

* CpaBHHBATh 110 COCTABY OKCHJIbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* KJIAaCCU(UITMPOBATh OKCHABl W OCHOBAHHMS TIO CBOWCTBAM, KHCJIOTHI W COJU TIO
COCTaBy;

* M10JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKOH MOCY/IOM;

* POBOJIUTHh HECIIOKHBIC XUMHUYECKHE OIBITHI W HAOTIONCHUS 3a HW3MCHCHHSIMHU
CBOMCTB BEIIECTB B TMpOIECCE WX MPEBpalICHH; COOM0AaTh TNpaBWiIa TEXHUKU
0€30MacHOCTH TIPU NIPOBEICHUN HAOIIOACHHUI U OIBITOB;

* pa3nuyaTh SKCHEPUMEHTAIBHO KHUCIOTHI M MIENOYH, TOJIb3YSICh HWHIANKATOPAMH,
OCO3HaBaTh HEOOXOAMMOCTHh COONIOACHHUS Mep O€30MacHOCTH TIpH OOpalleHun ¢
KHCJIOTAaMH U IIEJIOYaMH.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona /. 1. Menneneesa;

* ONMUCHIBATh W XapaKTepHU30BaTh TAOIUYHYIO (QOPMY TEPHOIUICCKON CHUCTEMBI

XUMHUYCCKUX 3JICMECHTOB,



* XapaKTEepU30BaTh COCTAB AaTOMHBIX SACP W PaACIpPENENICHUE YHCIA DJIEKTPOHOB IIO
AJIIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MAJbIX IEPUOJOB IEPHUOIUIECKON
CUCTEMBI, a TAK)KE KaJIUA U KaJIbLIMS;

* pa3MyaTh BHJBI XUMHUYECKOM CBS3U: HMOHHYIO, KOBAJICHTHYIO IOJIIPHYIO,
KOBAJIEHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

* U300paXkaTh AIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 0OPa30BaHHBIX XUMUYECKUMU
CBA35IMU Pa3HOI'O BHUJIA;

* BBIABIISITH 3aBUCUMOCTh CBOWCTB BEIIECTB OT CTPOEHUS HMX KPUCTALTMYECKUX
PEIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIUNTMYECKHUX;

* XapaKTEepU30BaTh XUMHUYECKHUE IIEMEHTHI U UX COCIAMHEHMS HAa OCHOBE IOJIOKECHHUS
AJIEMEHTOB B MEPUOIUYECKON cUCTEME U OCOOEHHOCTEN CTPOEHHS UX aTOMOB,;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYEHUE EPHUOIUYECKOTO 3aKOHA
U IEPUOANYECKON CUCTeMbl XUMHUUYECKUX 35ieMeHToB [I. 1. MenneneeBa; * 00bACHATD CyTh
XUMHUYECKUX MPOLECCOB U UX MPUHIUIUAIBHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBaTh IPU3HAKYU U YCIOBUSA IPOTEKAHUS XUMUYECKUX PEAKIINA;

* YCTAaHABJIMBATh MPUHAJICKHOCTh XUMUYECKON PEaKIUU K ONPEACIEHHOMY THUITY IO
OJTHOMY M3 KJIaCCU(PUKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIY U COCTaBy MCXOJHBIX BEILECTB
Y NPOAYKTOB peaklMu (peakUuy COCIMHEHUS, PA3JI0KEHUs, 3aMEIEHUs U 00MeHa); 2) 1o
BBIZICJICHUIO WM  MOMVIOWEHUI0  TEIJIOThl  (pPeakuuMud  SK30TEPMHUUYECKHE U
SHAOTEPMUYECKHUE); 3) MO H3MEHEHUIO CTENEHEW OKHUCIIEHHS XMMHYECKUX 3JIEMEHTOB
(peakuu OKUCIUTENbHO-BOCCTAHOBUTENBHBIC); 4) O 00OpaTUMOCTU Mpoliecca (peakuuu
oOpaTUMBbIe U HEOOpATUMBIE);

* COCTABIIATh YPABHEHHUS JIEKTPOJIUTHUUECKON TUCCOLIMALIMU KUCIIOT, IIEI0YEN, COJIEH;
MOJIHBIE W  COKpalléHHbIE HMOHHBIE ypaBHEHUS peakuuid oOMEeHa; ypaBHEHUs
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI;

* IPOTHO3UPOBATh MPOJIYKThl XUMHUYECKUX peakuuil 1o QopMmyiamM/Ha3BaHUSIM
MCXOJIHBIX BEIIECTB; ONPENEIsITh MCXOAHbIE BenlecTBa Mo (GopMmysaam/Ha3BaHUSAM
IIPOJIYKTOB PEAKLINN;

* COCTaBJSITb ~ YPABHEHUS  PEAKLUM, COOTBETCTBYIOUIMX  IOCIEAOBATEIILHOCTH

(«uemnoykey») nMpeBpanieHuii HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;



* BBISIBIISATH B IIPOLIECCE SKCIIEPUMEHTA TPU3HAKHU, CBUIETENHCTBYIOIINE O TPOTEKAHUHU
XUMHAYECKOU PEAKLINH;

* IPUTOTOBJIATh  PACTBOPBI  C  OMNPEACIEHHOW MAacCOBOM JIOJEM PaCTBOPEHHOTO
BEIICCTBA;

* OINPEIEIATh XapaKTep CPebl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH MO U3MEHEHUIO
OKpacKy UHIUKATOPOB;

* IPOBOJAUTh KAUECTBEHHBIC pPEAKIMKM, TMOATBEPXKIAIOIIME HAIM4YMEe B BOAHBIX
pacTBOpax BEIECTB OTJECIbHBIX HOHOB

* ONPEACNATh MPUHAIJICKHOCTh HEOPTaHUUYECKUX BEIIECTB K OJIHOMY W3 M3YUYCHHBIX
KJIACCOB/TPYIIIT: METAJUIBl 1 HEMETaJIbI, OKCH/IbI, OCHOBAHUS, KHCJIOTHI, COJIU;

* COCTaBIATH (OPMYJIbI BELIECTB 10 UX HA3BAHUSM;

* ONPEACIATh BAJICHTHOCTh U CTENICHb OKMCJICHUS JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX COCTUHEHUI MO0 BAJICHTHOCTSM M CTEICHSIM
OKHCJICHHS DJIEMEHTOB, a TaKXkKe 3apsjaM HMOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPHMOCTH
KHCJIOT, OCHOBAHUM M COJICH;

* OOBSACHATHL 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NUECKUX M XUMHYCCKHX CBOMCTB
MIPOCTBIX BEIICCTB (METANIOB M HEMETA/UIOB) M WX BBICHIMX OKCHJIOB, OOpa30BaHHBIX
AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIME€ XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE Il TPYIIN OKCHUIOB:
KUCIIOTHBIX, OCHOBHBIX

* Ha3bIBaTh OOIME XUMHUYECKHE CBONCTBA, XapaKTEPHbIC JJIsI KaXKJIOTO U3 KJIacCOB
HEOPTaHWYECKUX BEIIECTB: KUCJIOT, OCHOBAHHM, COJICH;

* IPUBOJIUTh NPUMEPHl  PEaKIUid, TMOATBEPKIAAIOINIMX XUMHYECKHE CBOMCTBA
HEOPTaHWYECKUX BEIIECTB: OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH;

* OMPEACNATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUIX;

* COCTaBIISITh OKUCIUTEIbHO-BOCCTAHOBUTENbHBIM OanaHc ()11 M3YYEHHBIX PeaKiuil)
10 TIPEJIOKEHHBIM CXEMaM PEaKIInif;

* MPOBOJUTH JTAOOPATOPHBIC OMBITHI, ITOJATBEPKIAIOIINE XHUMHUYECKHE CBONCTBA

OCHOBHBIX KJIACCOB HCOPTraHNYCCKHNX BCIICCTB



Boinycknuk noyuum 603mMox3cHOCHb HAYYUMBCA:

* 2PAMOMHO 0OPAWAMBCSL C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABamb HeoOX00UMOCMb COONIOOEHUs NPABUN  IKONO02UHECKU 06e30nacH020
Nn0BeOeHUsl 8 OKPYHCaoweli NpupooOHoU cpeoe;

* HOHUMAMb CMbICTL U He0OX0OUMOCMb COONI00eHUsT NPEeONUCAHUU, NPedilacaemblX 8
UHCMPYKYUSX NO UCNOIb30BAHUIO JIEKAPCME, CPeOCms8 ObIMOBOU XuMUuu u op.,

* UCNONIL308AMb NPUOOPEMEHHBIE Kl0Uesble KOMNEMEeHMHOCMU NpU  GblNOJHEHUU
UCCNe008amenbCKux —NpoeKmo8 No  U3Y4eHUuio  C8OUCms, Cnocobo8 NOdyYeHus U
PACNO3HABAHUSL BEULeCTNE;

* Pa3euBamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmed YCMHOU U
NUCOMEHHOU KOMMYHUKAYUU npu pabome ¢ meKcmamu y4eOHUKa U OONOJHUMENbHOU
JUmMepamypou, CApABOUHbIMU MAOIUYAMU, NPOSGIAMb 20MOBHOCMb K VEANCEHUID UHOU
MOYKU 3peHUst npu 00CYAHCOEHUU Pe3YTbmamo8 8bINOJHEHHOU pabombl,

* 00BEKMUBHO OYeHUBAMb UHGOPMAYUI0 O Gewecmeax U XUMUYeCKUX Npoyeccax,
KpUmMu4eckyu OMHOCUMbCSL K NCeBOOHAYUHOU UHpOpMayuu, HedobpocoseCmHoll pekiame,
Kacanoueucs UCnoIb308aHUs PA3TUYHBIX eULeCNE.

* 0CO3HABAMb 3HAYEHUEe MeopemudeckKux 3HaHuL Ol NPAKMu4eckol OesamenbHOCmu
yenosexa;

* OnUCHIBAMb U3YUEHHblEe 00BbeKMbl KAK CUCMEMbl, NPUMEHSAS J02UKY CUCEMHO20
amanusa,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NEePUOOUYECKOU CUCTNeMbl XUMUUECKUX
IIeMEHMO8 Ol 0OBACHEHUS U NPEOBUOCHUSL CBOUCME KOHKPEMHbIX 8eUleCe;

* Pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMBOM YiyOieHuss 3SHAHULL
06 ucmopuu CMaHoBNeHUs XUMUYECKOU HAYKU, e€ OCHOBHbLIX NOMAMUL, NepUoOUtecKo20
3aKOHA KAK O0O0HO20 U3 BANCHEUWUX 3AKOHO8 NpUpoobl, a MAaKdice O COBPEMEHHBIX
OOCMUIICEHUAX HAYKU U MEXHUKU.

* cocmasnams MOJIEKYIAPHbIE U NOJIHbIE UOHHbBLE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPaBHeHUAM;

* NPUBOOUMb NPUMEPLL PeaKyutl, NOOMEEPHCOAIOWUX CYUeCB8OBAHUE B3AUMOCEA3U

MeDfCOy OCHOBHbIMU KldCCaAMU HeopcaHU4YeCKux seuiecmse,



* NPOCHO3UPOBAMb DE3yIbMambl 8030€UCBUST PA3IUYHBIX (PAKMOPO8 HA USMEHEHUe
CKOPOCMU XUMUYECKOU PeaKyuu,

* NPOCHO3UPOBAMb PE3YIbMamyvl 8030€UCMBUSL PA3IUYHBIX (AKMOPO8 HA CMeujeHue
XUMUUECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA Bewecms8 HA OCHO8e UX Cocmasea u
CMpOeHUsL,

* NPOCHO3UPOBAMb  CNOCOOHOCMb — 8ewecmea  NposGIAmMb  OKUCIUMENbHbIE  UTU
80CCMAHOBUMENbHBIE CEOUCIBA C YUEMOM CmeneHell OKUCIEeHUs. JIeMEHMO08, 8X00AUUX 8
€20 cocmae;

* BLIAGIAMb  CYUECMBOBAHUE 2EHEMUYECKOU 63AUMOCBA3U MeNHCOY Geujecmeamu 8
PpAOY: npocmoe 8eujecmeo — OKCUO — 2UOPOKCUO — COJIb;

* 0P2aHU306b16aMb, NPOBOOUMb YYEHUUECKUEe NPOEKMbl NO UCCLEeO08AHUI0 CBOUCME

eewecms, UMernUx 8ajldCHoe NpaKkmuieCcKkoe 3Ha4eHue

Onucanue y4eOHO-METOANYECKOI0 M MATEPUAIBLHO-TEXHHUYECKOr0 olecrevyeHust

Y4ye0Ho — MeToaMUYecKoe odecrevyeHue

1. [IpumepHas mporpaMma OCHOBHOT'O 00111ero 00pa3oBaHusl 10 XUMUH (0a30BbIN YPOBEHb);

2. ABtopckas mporpamma O.C.I"'aGpuensiHa, cooTBeTcTBYIomas PeaepanbHoMy ['ocynapcTBeHHOMY
00pa3oBaTebHOMY CTaH/IAPTy OCHOBHOTO 00111er0 00pa3oBaHus U JomylieHHas MUHUCTEPCTBOM
obpazoBanus u Hayku Poccuiickoit @eneparun (O.C.I'abpuensn [Iporpamma kypca xumun Juist 8-9
KJ1accoB o01eo0pazoBaTenbHbIX yupexaenuit / O.C.I'abpuensn. — M.: Ipoda, 2012r.).

3.I'abpuenan O. C., Ocmpoymog H. I'. HacronbHas kHura yuutens. Xumus. 9 k 1.: Meroandeckoe
nocobue. — M.: Ipoda, 2010r

4. Xumus. 9 k 11.: KoHTposnbHbIe B IpoBepouHbIe padoThl k yueonuky O. C. ['abpuensna «Xumus. 9/ O.
C. I'abpuensm, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: Ipoda, 2009r.

5. abpuensin O. C., Ocmpoymos U. I'. I3ygaem xumuro B 9 k 11.: JluakTraeckne MaTepuaisl. — M.:
Bbimk mmmroc, 2009r.

6. [ abpuenan O. C., fluykosa A. B. Pabouas terpans. 9 k 1. K yueOnuky O. C. I'abpuensna «Xumus.
9». — M.: Ipocha, 2012r.

1. T'abpuensin O. C., Bockobouinukosa H. I1. Xumus B Tectax, 3ajadax, yNpaXHEHHSIX. 8— 9 k1. —

M.: Ipocda, 2009r.



MarepuanbHO-TeXHUYECKOE 00ecneyeHue:

Jlnst oOydeHusi ydalMxcsi OCHOBHOW INKOJBI B COOTBETCTBHHM C TpeOoBaHusIMH DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa HEOOXOAMMA peanu3aus AeSTeIbHOCTHOTO MOIXO0/aA.
JleaTeNbHOCTHBIM TOAX0J TpeOyeT IMOCTOSHHON OIOphI mporecca OOy4YeHUsT XMMHUA Ha JIEMOHCTpa-
[UOHHBIA IKCIICPUMEHT, MPAKTHYECKUE 3aHATHS W JIA0OPATOPHBIC OIBITHI, BHITIOJIHICMbIC YUAIIMMUCS.
Kabuner XvMuM OCHAIIEH KOMILIEKTOM JIEMOHCTPAI[MOHHOTO W JIAOOpPaTOpHOro 00OpyHOBaHUsS IIO0
XUMHUHN IJIA OCHOBHOU mKOJBI. B KaGI/IHeTe XUMHHU OCYIICCTBJIAIOTCA KaK YpO4dHas, TaK U BHCYPOUYHaA
bopMBl  Y4eOHO-BOCIIUTATEIIPHON JIEATENBHOCTH ¢ ydammmucs. OcHaiieHue B OOJIbIICH YacTH
cootrBeTcTBYeT llepeuHto o0opymoBaHHMs KaOWHETa XMMHHM W BKIIOYACT pa3lIMYHBIC THUIBI CPEICTB
oOyueHus. Bonbiryro 9acTh 000OPYJOBaHHS COCTABIISIFOT Y4EOHO-TIPAKTHYECKOE M y4eOHO-I1ab0paTOpHOE
000pyZIOBaHUE, B TOM YHCIIE KOMIUIEKT HATYPAIbHBIX 0OBEKTOB, MOJIEIN, MPUOOPHI K HHCTPYMEHTHI IS
MPOBEJICHUST JEMOHCTPALMNA W TPAKTUYECKUX 3aHATUH, IEMOHCTPAIMOHHBIC TAOJMIIBI, BHICO, MeIHa
OCHAIICHHE.

B KOMILIEKT TEXHMYECKHX M WH(POPMAIMOHHO-KOMMYHUKATHBHBIX CPEICTB OOYYCHHS BXOJIST:
amrmaparypa Jis 3aliceld U BOCIIPOU3BEICHHS ayio- U BUACOMH(DOPMAINK, KOMIBIOTEP, MyJIbTUMEINA

IIPOEKTOP, JOCKA C UHTEPAKTUBHOM IIPUCTABKOM, KOJUIEKIUS MEUa-PECYPCOB, BbIX0O/ B IHTEpHET.

Hcnonb30BaHue 3NIEKTPOHHBIX CPEACTB 00YUEHUS TO3BOJISIOT:
® AKTHBU3UPOBATH JAEATEIBHOCTh OOYYAIOUIMXCS, TMOTy4yaTh OoJiee BBICOKHME KadyeCTBEHHBIE
pe3ynbTaThl 00y4YEHNUS;

e npu noaroroBke k EI'D obecreunBaTh caMOCTOATENLHOCT B OBJIAJICHUN COJEP)KaHUEM Kypca

e (dopmupoBate HKT - KOMIETEHTHOCTh, CIIOCOOCTBYIOIIYIO YCIEIIHOCTH B Yy4eOHOMU

JIeATEIIbHOCTY;

e (¢opmupoBars YY/I;

Hamypansnvie o6vexmol
HarypanbHbie 00BEKTHI, UCIIOJIB3yeMbIe B O0yUCHUH XUMUH, BKITFOYAIOT B €01 KOJUICKIIMA MUHEPAJIOB
¥ TOPHBIX TTOPOJI, METAJIJIOB U CIJIABOB, MUHEPAIBHBIX YA0OpEHUH, MIIacTMAcC, KAy9yKOB, BOJIOKOH H T. JI.
O3HakOMJICHHE Y4alluXCcs ¢ 00pa3llaMH HMCXOJHBIX BEIIECTB, MOIYMPOAYKTOB U TOTOBBIX W3JEIHMA
MO3BOJISIET TOJIYYUTh HATJIAIHOE TpEICTaBlIeHne 00 ATHUX MaTepuaiax, MX BHEIIHEM BHJE, a TaKKe O

HEKOTOPBIX (PU3NYECKUX CBOMCTBAX.

Xumultecxuepeaxmuebt u mamepuaiibl



OOpameHre co MHOTMMH — BEUIECTBAMH TpeOYyeT CTpPOroro CoONIONEHUS TpPaBWI TEXHUKH
0e30macHOCTH, 0COOEHHO NpPH BBHIMOJHEHUH OMNBITOB CAMHMM YydYalluMucs. Bce HeoOXomuMble Mepbl

IpEeaAOCTOPOKHOCTU YKa3aHbl B COOTBCTCTBYIOIHUX JOKYMECHTAX U UHCTPYKIHAX.

Xumuueckasn nabopamophnas nocyoa, annapamasl U npuoopvl

Xumudeckas nocyaa mnoapasaciisICTCd Ha ABC TPYIIIbL: IJId BBIINOJIHCHHWSA OIBITOB YYalllUMHUCA H
JEMOHCTPAIIMOHHBIX OIBITOB.

[TpuGopsl, anmapaThl ¥ YCTAaHOBKH, HCIIOJIb3YeMbIE Ha YPOKaX XHMHUH, MOJPA3JICISIOT HA OCHOBE

MMPOTCKAOMIUX B HUX (1)I/I3I/I‘-IGCKI/IX U XUMHNYCCKHUX .

Mooenu

OObekTaMu MOJETUPOBAHUA B XHUMHUU SIBIISIOTCA AaTOMBI, MOJEKYNbI, KPHUCTAJUIbI, 3aBOJACKHE
anmapaTel, a TAKXKE MPOUCXOISAIINE POIIECCHI.

B npenogaBanuy XMMUU UCHIOIB3YIOTCS MOJCIH KPUCTAIUTMYECKUX PEHIETOK anmasa, rpadura, cepsl,
docdopa, okcuna yriepona(ly), moBapeHHOW conu, JbJa, HoJa, >Kene3a, MEIW, MarHus, HaOopbl
MOJIEJICH aTOMOB JIJISl COCTABIICHHSI MIAPOCTEPIKHEBBIX MOJIEIICH MOJICKYI.

Yuebnvie nocoous na neuamnoii ocnose

B mpomecce 00ydeHHSI XUMHUH HCIIONB3YIOTCS CICIYIOIINE TAOIHIIBI MOCTOSHHOTO SKCIIOHUPOBAHUS:
«[lepuonuyeckas cucreMa xumuueckux snemeHToB JI.M. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KHUC-
JIOT, OCHOBAHUI U comeily, « INEKTPOXUMUUECKUN P HAPSKEHUH MeTauioB», «KpyroBopoT BemiecTs
B TIPUPOAE» U JP.

Jl7is opraHuzalyy caMOCTOSITENIbHON paboThl 00ydYaroIUXCsl Ha YPOKaX HCMONB3YIOT pa3HOOOpa3HbIe
IUIaKTUYECKUe MaTepualbl: TETpaJAd Ha TEeYaTHOM OCHOBE WJIHM OTHENbHbIE pa0ouue JHCTHI —
WHCTPYKIIMU, KapTOUKH C 33JaHUSIMU Pa3HOW CTEMEHW TPYAHOCTU AJI M3y4yeHHUS HOBOTO MarepHana,

CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUI ydamuxcs.

Jliig obecnieuenns: 6€30MacHOrO Tpyna KaOMHETe XUMUU UMEETCSI:
® IIPOTUBOIOKAPHBII HHBEHTaph
® QaITCYKy C Ha60p0M MCIUKAaMCHTOB U IICPEBA30YHBIX CPCICTB,
® HMHCTPYKIIMIO 110 MpaBuiamM 0€30MacHOCTH Tpy/ia AJisl 00ydarommxcs

® I KypHaJ perucTpaiyy HHCTPyKTaxa o MpaBuiaM 0e30MacHOCTH TPYAa.



IToy)

POYHOC IVIAHUPOBAHHUC

No | Tema u Tun ypoka HMara DJIeMeHTBI COAePKAHNS ILnanupyemsle pe
n/ IIpexmeTHbIE MeTtanp
I
BBenenune. O0masi XxapakTepucTUKAa XUMHYECKHUX 3JIEMEHTOB U XUMHYeCKHUX peakuuii. [lepuognueckuii 3axo
xumMuueckux 3jemeHToB JI.M.MenaeseeBa. (104.)
1. | XapakTepHCTHKaXHM Beoansrii nactpykTax no OT u Th. Hayuamcs: xapakTepu3oBaTh PeryasiTHBHBI
HYECKOro deMeHTa if:g;?g;:gﬁ?ﬁgﬁ;ﬁ?ﬁ;j}cjg?{)CXS XAMHUYECKHUE IEMEHTHI 1-3 —T0 3aJ1a491 Ha OCHC
nepuoja no ux nojoxenuto [ICXD YTO YK€ U3BEC
Ha OCHOBAHHUMU €10 J 1. Menneneena.
J.1. Menneneena. y4amumces, 1 T
HOJIOXKCHUA B JleMOHCTpaLIAL: MO/ ATOMOB Ionyuam sozmodcHocmb HEU3BECTHO
[Tepuoanueckoit dNIEMEHTOB 1-3 —T0 nepro10B HAy4umbCs.: OTIMCHIBATH H3y4eHHble | Ilo3HaBaTean
CHUCTEME 00BEKTHI KAK CHUCTEMBI, TPUMEHSIS BEIZIENAIOT U
JI. 1. Menpeneesa JIOTUKY CUCTEMHOTO aHallu3a MTO3HABATENBHY
KommyHukart
COOCTBEHHOE M
3aJal0T BOIIPOC
mapTHepa MoHs
2. | CBolicTBa OKCHJIOB, XUMHYECcKHe CBOMCTBA OKCHIIOB, Hayuamcs: na3piBaTh 001I1HEe PerynasTuBHBI
KHCJIOT, OCHOBAaHUI U OCHOBAHHH , KHCJIOT, COJIeI/IuB CBETE XHUMHUYECKHE CBONCTBA KMCIIOTHBIX, 3aJ1a4y, OIpe¢
o TEOpPHH SJICKTPOJIMTUICCKOU OCHOBHBIX OKCHUJIOB, KMCJIOT, TOCJIEIOBATEb
COJICH B CBETC Teop?ﬂ AUCCOMHMAIHNHI 1 OKHCIICHHSA- OCHOBAHUH U COJIEH C MO3UINH eneit ¢ yueto
SJICKTPOJIUTHYICCKOU BOCTaHOBJICHUSA TD/1; IPUBOAUTH HPUMEPHI pe3ynbTara, co
Jucconuan u peaKxIii, TOATBEPKIAFOIINX ANTOPUTM JICHC
OKUCJICHUSI- XIMHYECKHE CBOIICTBA: OKCHJIOB, [o3naBaTenanp
BOCCTAHOBJICHMSI KHCJIOT, OCHOBaHHH, COJICH; CaMOCTOSTEIBH
OTIPEIEIISATE BEIIECTBO — OKHUCIHUTENb | (POPMYITHPYIOT
1 BEIIIECTBO —BOCCTAHOBHTEID B HCTIONB3YS 00T
OBP; 3a7a4
Tonyuam 6o3modcHocmo Kommynukar
Hay4umuvcs: TPOTHO3UPOBATh Kontposb u or
CIOCOOHOCTH BelllecTBa MPOSBIISTH nmapTHepa
OKHUCIIUTEIbHBIE WIIN
BOCCTaHOBUTEJIbHBIE CBOWCTBA C
YYETOM CTeNeHe OKHCIICHUS
2JIEMEHTOB, BXOJSIIIUX B €r0 COCTAB
3. AM(l)OTeprIe OKCHJIBI ITonsTHE O MEPEXOHBIX AIIEMEHTAX. Hayuamcs: xapaktepu3oBaTh PerynsasTuBHbBI
¥ THPOKCH/IBI AmdotepHocTb. ['eHeTHUeCKUi psin XUMHYECKHE CBOMCTBA aM(POTepHbIX | [IpUHUMAIOT 1
NEPEXOAHOTOIJIEMEHTA. OKCHUJIOB U THJIPOKCUOB; 3a/1a4y, YYUTHI
Jla6.ompit: 1.TlonyqeHue rHAPOKCHIA | ycrioIb30BaTh MPH XapaKTEPUCTHKE | YUHMTEIeM OpHe
LIMHKA 1 MCCIIEN0BAHHE €TI0 CBOHCTB BEILIECTB MOHTHE «aM(POTEPHOCT», | HOBOM yueOHO
TPOBOJIUTH OIIBITHI, COTPYIHHYECTE
MTOITBEPKIAIOIINE XUMUIECKUE [o3naBaTenb
CBOWCTBa aM(OTEPHBIX OKCUIOB U Crasr u Gopw
THIPOKCHIIOB,; ypOKa, CaMOCT
Tonyyam eozmooicHocmp aNTOPUTM JICST
Hayuumuvcs: 0CO3HABATh 3HAYCHUE poOIeMBI
TEOPETUYECKUX 3HaHUN AJIs KommyHukart
MPaKTUUECKOU ACSATEIBHOCTH [IposiBnsitoT ak
YeJIoBeKa B3aMMOJICHCTB
MT03HABATENbHb
KOMMYHUKATHEB
BOTIPOCEI, hop
3aTpyAHEHUS,
COTPYJIHUYECTE
4. Hepno JIMYECKUI Crpykrypa [ICXD [I.1. Menneneena. Hayuamcsa: onucbiBath U PeryasiTuBHbI
3aK0H U Crpoenune atroma. OUINUECKUI CMBICT XapaKTepU30BaTh TAOIHYHYIO [TnanupyroT cB
HOPsIIKOBOTO HOMEpa, HoMepa nepuona, | gopmy [ICXD JI.11. Menneneesa; COOTBETCTBUHU
Hepuonuieckas HOMepa IPYIIIIbI XUMUYECKOTO JIEMEHTA | reath i
YMO3aKJIIOUEHUS O XapaKkTepe | 3amadell u yCIiC
cucrema B I[ICXD JI.U. Menneneesa. [Iprnunnbt M3MEHEHUS CBOMCTB XUMHYECKIX

. . MenneneenBa B

W3MEHEHHUS CBOWCTB XUMHUYECKHUX

OJICMCHTOB C YBCIIMYCHUCM 3aps10B

Ilo3naBarein




CBETE YUECHHUS O
CTPOEHUH aToMa

3IIEMEHTOB U UX COeANHEHUH B
HEepUOaX U IpyMIax, [IaBHbIX
noarpynnax [ICX3 JI.11. Menneneesa,
JleMoHcTpanusi: pa3au4Hble GopMbl

ATOMHBIX A1€P.

HOlellam B03MOIMNCHOCNTb
Hayuumbwz: MPUMCHATH 3HAHUA O
3aKOHOMEPHOCTAX nepnoanqecxoﬁ

u GOpPMYIHPYE
YPOKa; 0CO3Hal
CTPOSIT B YCTHC

TaOJIHI IEPHOAMYCCKOI CHCTEMBI.
Jla6.ombiT; 2. MosiepoBare CI/ICTe(I;/IbI XUMHUYECKHX 3JICMEHTOB gg;‘;g];gk;;
noctpoenus Ilepuoandueckoil cucTeMbl AL OOBACHCHNUS 1 PCABUNCHHA HAIOTHIECKO]
JI.W. Menzeneesa CBOMCTB KOHKPETHBIX BEIIECTB
5. | XuMmuueckast XuMudeckasi OpraHu3alus )KUBOW U Hayuamcs: xapakTepu3oBaTh PeryasiTuBHbI
OpraHU3aLs JKHB oif HEKHUBOU MPUPOJIBI. XI/IMI/I‘{GCFI/IIZ XAMUYECKUHN COCTaB KUBOU IfJ'IeTKI/I; HCTIOJIb3YS CIIE
o COCTaB Sipa, MAHTUH U 36MHOM KOPBL. | COCTaB AJpa, MAHTUU 3€MHOM KOPBI; cpencrea. YMe
1 HEKUBOU HIPUPOJIBL XHUMHYECKUE FJIEMEHTHI B KJIETKaX Tlonyuam eo3moorcHocmy ycrexa Wiu He
JKUBBIX OpraHu3MoB. Makpo- u Hayuumuvcsi: OOBSICHATH MUD C TOUYKH | JEATEIBHOCTH
MUKPOAJIEMEHTHI. 3pEHUsT XUMHUU IMo3naBaren
Jdemoncrpauus:Mozaens cTpoeHUs CpaBHUBAaTh U
3eMHOT0 II1apa B MONEPEYHOM mousTus. CTpo
paspese paccyxaeHue,
MIPUYUHHO — CJI
[IpencTBasTs 1
pHUCYHKa
Kommynukar
OrcranBaTh CB
MIPUBOIUTH apr
ux (akramMu
6. Kﬂaccmbm(aung O06o00muIcHNe CBeIeHNUI 0 XUMUYeCcKUX | Hayuamcs: ycTaHABIUBATh PerynsasTuBHBI
XMMHYECKHX PEaKIIHii peaxmmsix. Knaccudukarus MPUHAAJIE)KHOCTh XUMHYECKOH BoiiBurarmoT B
XUMHUYECKHUX PEaKINH MO Pa3IuuHbIM | PEaKIUU K ONPeeIEHHOMY THITY IO TIPOOIEMEBI, OC
IO pasniHBIM OCHOBaHUSIM: OJTHOMY U3 KJIaCCU(DUKAITUOHHBIX pe3ybTar
OCHOBaHHUAM COCTaBY M YMCIIy PEArUPYIOIIUX U IPU3HAKOB: 1) 110 YHCIY ¥ COCTaBY
00pa3yIOIIUXCS BEMIECTB, TSINIOBOMY | MCXOJHBIX BEIISCTB U MPOTYKTOB IMo3naBaren
addekry, peakuuu (peakiuu COeIMHEHUS, Bribuparot ocr
HaIpaBJICHHIO, U3MEHEHHIO CTETICHEH | pas3sioKeHusl, 3aMelleHus 1 00MeHa); | KIacCH(pHKaIH
OKHCJICHHS SJIEMEHTOB, 00pa3yIOIINX 2) 10 BBIIECICHUIO HITH [IpeoOpa3oBEB
pearupymolue BemnecTna, hase, TTOTJIOIIECHUIO TeIDIOTHI (PeaKIum OJTHOTO BUJA B
WCTIONIb30BAHUIO KaTaau3aTopa. 9K30TEPMUYECKHE U cebs ynoOHyI0
JIa0. onbITHI: SHIIOTEPMIYECKHE); [IPECTABIICHUS
3. BamelieHue KeJie30M MeJIU B 3) 110 H3MEHEHHUIO CTEIIEHEM
pactBope cyibdara meau (11) OKHUCJIEHUS XUMHYECKUX DJIEMEHTOB KomMmyHukaTt
(peaky OKMCIUTEIHHO- OrcranBaTh CE
BOCCTAHOBHTEIIbHEIC); MIPUBOJUTH aApI
4) o 06paTUMOCTH MpoIecca nx ¢axrami. [
(peakiuu 00OpaTUMBbIEC U MHEHHE, JIOKa:
HEOOpaTUMEIE); TEOpUH
Honyuam 603MOMCHOCMb HAYYUULCA:
COCTaBJISITh MOJIEKYJISIPHBIE U
MOJIHbIE HOHHBIE YPABHEHUS 1O
COKpAILEHHBIM HOHHBIM
YpaBHEHUSIM.
7. IlonsTue o CKOpPOCTH IToHsiTHE O CKOPOCTU XUMUYECKOM Hayuamcs: Ha3pBaTh (PAKTOPHI, PeryassTuBHbI
XIUMHIYECKOL peakuuu. akTOPsI, BIUSIONIUE HA BIIMSIIOLIME Ha CKOPOCTh CamocrosTenb
CKOPOCTh XUMUYECKUX PEAKITUH. XUMHYECKOHN peakiny U OOBSICHATH (hopMyITHPYIOT
peaxitu JdemoHcTpauum: UX BJIMSHHE HA CKOPOCTh
3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKIiy;, Ha3bIBaTh IMo3naBaren

XUMHYIECKOHN PEeaKIuy OT IPUPOIBI
pearupyromux BeecTs.
3aBHCHMOCTBH CKOPOCTH XUMHUYECKOM
peaKIyu 0T KOHIICHTPAIIH
pearupyromux BEIeCTB.
3aBHCHMOCTh CKOPOCTU XUMHUYECKOH
PeaKIyu OT TUIOIIAIH
COINPHUKOCHOBEHHSI PEarupyrOIINX
BEIIECTB («KHITAIIUHN CIIOM»).
3aBHCHMOCTh CKOPOCTH XUMHUCCKOM

(haxTOPHI, BIMAIONINE HA CMEIICHHE
XHUMHYECKOTO paBHOBECHSI.

HOleltam BO3MOINCHOCMb
Hay4umucs: NIporHo3UpoBaTh
pe3yJbTaThl BO3ACHCTBUA
pa3IMYHBIX (PAKTOPOB HA K3MEHEHHE
CKOPOCTH XMMHUYECKOU PEaKIIH;
MIPOTHO3UPOBATH PE3YJIbTAThI
BO3JICHCTBUS PA3IMYHBIX PAKTOPOB

BrisBistoT mpy
sBreHui. CTpo
paccyxueHus,

HIPUYUHHO — CJI

KommyHukart

YYUTHIBAIOT pa
CTPEMSTCS K KO
MO3HUIIUHA B COT
(popmysmpyroT




peakuuu ot Ha CMEUICHHE XUMUYECKOT0 MO3ULIHIO
TEeMIIEPATypPhl pearupyromux paBHOBecus
BEIIECTB.
JIad. OnbIThI:
4. 3aBUCHMOCTB CKOPOCTH
XUMUYECKOU pEaKUU OT
[IPUPOJBI PEATUPYIOLINX BEILECTB Ha
IIpUMeEpe B3aUMOAECHCTBUH KHUCIIOT C
MeTaJulaMu. 5. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOH PEAKIIUHN OT
KOHLEHTPALUU pearupyonmx
BEIIECTB Ha MIpUMeEpe
B3aUMOJICHCTBHUS LINHKA C COJISTHOU
KHUCIIOTOH pa3IUnYHON KOHLIEHTPALIHH.
6. 3aBHCHMOCTH CKOPOCTH
XUMHUUYECKOHN peaKIiu OT IO
CONPUKOCHOBEHHUSI pEarupyromux
BELIECTB.
7.MoaenipoBaHHe «KHIISIIETO CIOS.
8. 3aBHCHIMOCTB CKOpPOCTH
XUMUYECKON pEeaKkIUH OT
TEMIIEPATYPbI PEATUPYIOLINX BEILECTB
Ha MpUMeEpe B3aUMOJCHCTBUS OKCUIA
memu( II) ¢ pactBopom cepHoit
KHUCIIOTHI Pa3IUYHON TeMIepaTyphbl
8. | Karamuzaropsl KaranuzaTops! 1 katanus. Hayuamcsa: ncnonp3oBath 0pu PeryasiTuBHbI
WNuruburopsl. AHTHOKCHIAHTHI. XapaKTEPUCTHKE NPEBPALLICHUIM YYuTHIBAIOT I}
JemMoHcTpanum: BELLECTB IMOHATHUS «KaTaau3aTopy, Y KOHTPOJIE CII
['oMoreHHbIit 1 reTepOreHHbII «UHTUOUTOPY, «<AHTUOKCUIAHTHI, OCYILECTBIISOT
Kataau3bl. DepMEHTATUBHBIN MIPOBOJNUTH HECTIOKHBIE XUMUUIECKHE
Katanus. IHrnoupoBanmue. OTIBITHI M HAOJIIOCHUSI 32 ITo3naBarenn
Jlab.onbITHI: W3MEHEHUSIMU CBOMCTB CBOICTB CamocrosiTens
9. PazsoxeHue BEIIECTB B MPOIIECCE MPEBPAICHHH, | ACSITEIbHOCTUT
MEPOKCHIA BOJLOPOA C IIOMOIIBIO cobmoaars mpasuina Th u OT. pa3IUYHOTO Xa
okcuza maprania (1V) u karanassi. THonyuam éo3modcnocms KommyHukat
10. O6HapyxeHHE KaTanas3sl B HAYyuumuvcs: TPaMOTHO 00pamiaTbes [HorosapuBarot
HEKOTOPBIX MUIIEBbIX IPOAYKTAX. C BEIIECTBaMHU B MTOBCEIHEBHOM JIeSITENILHOCTH,
11. NarnbupoBaHue B3aUMOACHCTBUS | JKU3HU pELIEHHIO, B TO
KHCJIOT ¢ METAJJIAMH YPOTPOITMHOM CTOJIKHOBEHHIO
9. | O6oOIEeHNE U Hayuamcsa: o600mate 3HaHUSA U PeryasiTuBHbI
CHCTEMATH3ALHS TIPEACTABIATh HX CXEM, Tabu, BHf)CSIT HEO00XC
. Mpe3eHTalui JIEHCTBHE MOCII
3HAHUU 110 TEMEC
OCHOBE €I0 U Y
«BBenenue» C/IeNaHHBIX Ol
ITo3naBarenn
CtposT peueBo
YCTHOH U NIUCh
Kommykarus
JIeWCTBUS MapT
10. KonrpoJsbHasi KoHTpons npeamMeTHbIX 1 Hayuamca: npuMeHsITh NONy4YeHHble | PeryIsiTHBHBI
paGoraNel MeTalpeIMETHbIX YUeOHbIX IeHCTBUI | 3HaHWS W CHOPMUPOBAHHBIE YMEHHS | MOIIATOBBIA U
o TeMe « Benenue. JUTSL pEIICHUsT YIeOHBIX 3aa4 pe3yJibTary
110 TEME OO01mast XapaKTepUCTUKA XHMUIECKAX Io3naBarenn
«BBezeHune» SIEMEHTOB ¥ XUMUYECKUX PEaKIIUA.

[lepuoauueckuii 3aKoH u
INepuoanueckas

CHUCTEMa XUMUYECKUX DJIEMEHTOB
J. . MenpaeneeBa»

CTPOSAT PEYEBO
YCTHOH U NIUCh
Kommykarus
pa3Hble MHEHU
KOOpAUHALUH
COTPKYJHUYECT

Tema 1. Meranabi(184.)

11. | Monosxenue

[TomoxxeHre MeTaIOB B

Hayuamca: xapakTepu3oBaThb

PeryasiTuBHbie:




AJIEMEHTOB-METAIIIIOB
B [Iepuoanueckoii
CHUCTEME

. . MenneneeBa u
0COOEHHOCTH
CTPOCHHS MX

Iepuonuueckoil cucreme
XUMHUYECKHX DJIEMEHTOB

J. 1. MenpaeneeBa. Merannuueckas
KpHUCTAJLTUUCCKAs PEIICTKA U
MeTaJTHIecKass XUMUIecKas CBA3b.
Ob6ume puznyeckne CBOUCTBA
METaJLIOB.

MeETaJIJIbI [0 MX TOJO0KEHHUIO B
[ICXD JI.N.Menneneena,
OTHCHIBATH CTPOCHHE
(bu3nYecKre CBOWCTBA METAJLIIOB,
OOBSICHATB 3aBUCUMOCTH CBOICTB
METAJUIOB OT MX ITOJIOKCHHUS
[ICXD JJ.M.MeHnaeneena;

IIpuHuMaroT 1 cox
3ajauy, IIaHUPYIO
COOTBETCTBUH C 110
YCIIOBUSIMU €€ pea
IHo3naBaTebHbBIC
Hcnonp3yrot 3Hak
cpencTBa

aToMOB. DH3HYeCcKe CruiaBbl, UX CBOMCTBA 1 3HAUCHHE. Ionyuam éosmodrcnocms KommykaTuBHbIE
o JdemoHcTpanum: Hay4umucs. IpOTHO3UPOBATh ApPryMEHTHUPYIOT C
CBOMCTBA METAJLIOB. OO6pa31ibl CIIIaBOB CBOWCTBA HEU3YIECHHBIX KOOPIUHUPYIOT €€
CrunaBbl 9JIEMEHTOB U MX COSIMHEHHI Ha COTPYHMYECTBE
OCHOBE 3HaHUI O
MIEPUOINIECKOM 3aKOHE.

12. | Xumuueckue XuUMHYECKUE CBOWCTBA METAILIOB Kak | Haywamcsa: onuceBaTh CBOMCTBA | PeryiasiruBHbIe:

CBOMCTBA METAILIOB BOCCTAHOBHUTEIICH, a TAK)KE B CBETE X | BEHICCTB HA OCHOBE HaOmoeHnii | [locTaHOBKA y4eOr
MOJIOXKEHHUS B IEKTPOXUMUYECKOM 3a UX MPEBPAILEHUSIMH, COOTHECEHUS TOTO
PALYy HANIPSHKEHUN METaJlIoB. JIEMOHCTPUPYEMBIMU YUUTENEM, | YCBOGHO , U TOTO,
JdemoncTpauum: B3aumopeiictsue HCCIIEIOBaTh CBOMCTBA BEIIECTB Ilo3naBaresibHbIE
METAJJIOB C HEMETAJJIaMU. B XO/I€ BBIIIOJIHEHUS Briasuxenue run
JIa6. onbIThl: 12.B3aumMoeiicTBue 712a00paTOPHOTO OTIBITA, IETATh J0Ka3aTeILCTBO
PacTBOPOB KUCIOT U COJIEN C BBIBOJIBI O 3aKOHOMEPHOCTSX
MeTaJuTaMu CBOMCTB METAJJIOB B iepuojgax 1 | KommykaTuBHbIe

rpymnmnax. VY4aBcTBYIOT
Tonyuam 6osmodicHocms 00CyKICHUT Y
Hay4umucs: IpOrHo3UpoBaTh aKTUBHOCTh  BO
XUMUYECKHE CBOMCTBA peleHust KO
HEU3YUYEHHBIX 2JIEMEHTOB U UX [I03HABATENbHbIX 3
coeIMHEHUH Ha OCHOBE 3HAHH O

MEPUOINYECKOM 3aKOHE.

13. | MeTaLiel B MIPUPOJIE. Mertainnsl B ipupoje. Obiue Hayuamcs: cocTaBnsith PerynsaTuBHbIC:
O6mme CIOCOOBI UX MOJIYYEHUSI. YpaBHEHHSI pEaKkuii , IeKAINX B | YUUTHIBAIOT MPABF
CIOCOBHI HX JIad. onbITHI: OCHOBE IOJIY4YEHHUSI METAIJIOB. KOHTpOJIE criocoa

13. O3nakomiieHue ¢ pynamu xenesa | llorywam 603modcHoCcHb Ilo3HaBaTebHBIE

NOIYyICHUA 14. OkpanvBaHue TIAMEHH COJIAMH | HAYYUMbCS: IPUBOJUTD HCronb3yroT TIOMC
IIEJIOYHBIX METAIIJIOB MpUMEpHbl YpaBHEHHUM peaKIuid, HHPOPMALIUY IS

JIeKAIUX B OCHOBE 3aJIaHuH C UCITOJTh

MIPOMBIIIJIEHHBIX CTIOCOOOB JTUTEPATYPHI

MOJIyYEHUs YyT'yHa U CTalH. KomMmykaTuBHbIe
YYUTBIBIOT pa3Hbl
K KOOpJIMHALMH pa
COTPYJTHUYECTBE

14. | Pemuenue pacyYeTHBIX PacueTHble 3ajaun 0 ypaBHEHUSIM Hayuamcsa: pemiats pacueTHble PeryasiruBHble:
327124 ¢ MMOHSATUEM XUMHUUYECKHUX PEAKINH, TPOTEKAIONINX | 3aJa4u 1O YPaBHEHUAM OLEGHI/IBaIOT MIpaBy

) C y4acTHEM METaJJIOB M UX XUMHUUYECKHUX PEaKIni, JISHCTBUS Ha YPOB
Maccosan ooni COCIMHEHUN MIPOTEKAIOIINX C y4aCTUEM PETPOCIEKUBHOM €
661X00a NPOOYKMa METaJUIOB M UX COSIMHEHHIA. Ho3HaBaTeabHbIE
Honyuam 6o3modcnocmo Bribuparot Han6o
HAy4umuca: peaTh CIOCOOBI PelIeHus
OJINMITHATHBIE 3a7Ia4H. Y OLICHUBAIOT MPOL
JIeSITETbHOCTH
KommykaTuBHBIE
Kontponupymor ne

15. | IlonsTue o KOoppo3nuu Kopposus MeTaioB u ciocoOb Hayuamcs: ucions3oBath npu PerynsaTuBHbie:
METAIOR 0opwOBI ¢ HEH XapaKTEePUCTUKE METAJNIOB U UX PaznuuaroT cioco

coeiuHeHUH noHATUs «koppo3ust | Ilo3HaBaTe/ibHbIE

METaIIOBY, «XUMHYECKast
KOppO3usi»,
«AIEKTPOXUMUIECKAs
KOPPO3HS», HAXOIUTH CIIOCOOBI
3alIUTHI METAIJIOB OT KOPPO3HUH.
Ionyuam 603modcHocmy
Hay4umuvcs  NIPUMEHATH 3HAHUS
0 KOPpPO3HH B JKHU3HU.

Bmaneror o0mmmm ¢
3a7a4
KomMykaTuBHbBIE
JoroBapuBarotcs
JIESITETBHOCTM, TIp
pelIeHuIo




16. | lleno4uHbIe METAJIIBL: OO01ast XapaKTePUCTHKA IIEIOYHBIX Hayuamoca: naBath PeryasiTuBHbIe:
obmas MeTajyioB. MeTauibl B IPUPOJE. XapaKTEPUCTHUKY MIETOYHBIM IInanupytot cBou
O061He crocoObl UX MOTYYCHUS. MeTajlaM I0 UX MOJHKEHHUIO B MOCTaBJICHHOM 3a/1
XapaKTCepHCTHKA CtpoeHue aTOMOB. [ICXD A.U.Menneneesa, peleHus
[[{enouHble METAIIBI — MPOCTHIE HCCIIEeI0BaTh CBOMCTBA Ilo3HaBaTeIbHBIE
BEIIleCTBa LIEIOYHBIX METAJUIOB — KaK Crassr u popmyn
MPOCTHIX BEIIECTB. poOJIeMBI ypoKa
Ionyuam éosmooicnocms KomMmykaTHBHBIE
HAYYUmuvCcs: TPaMOTHO AJICKBaTHO HCIION
00palaThsCs ¢ BELIeCTBAMH B cpeacTsa st 3G d
TOBCEHEBHOM JKU3HH. KOMMYHUKATHBHBI
17. | Coennuenus Baxueitmme coeMHEHUS MIET0YHBIX Hayuamcs: xapakrepu3oBaTh PerynsaTuBHbie:
IEJIOYHBIX METAJIOB METaJUIOB — OKCH/IBL, TUJPOKCUIIBI U | (PU3UUCCKUEC U XHUMUYICCKHE YYUTHIBAIOT MpaBy
COJIH (XJIOPHIBI, KapOOHATHI, CBOICTBA OKCHUJIOB U KOHTPOJIE CrIoco0a
Cyab(aThbl, HUTPATHI), KX CBOUCTBA M | TUAPOKCHUIOB IIEIOUHBIX Ilo3naBaTe/bHbIE
MPUMEHEHHE B HAPOJHOM XO3SIMICTBE. | METAJUIOB, COCTABIATh Hcnonp3yror nouc
Kanwmitaere ymoOpeHus. XUMHUYECKHUE YPaBHEHHUS, HHPOPMALIUH IS
JdemoHcTpanum: XapaKTepU3yIoLIe CBONCTBA 3a/1aHui C UCTIOJNb
OO6pa3ipl METOYHBIX U IIETTOYHBIX METAJUIOB, PEIIaTh JIUTPaTypbl
IIeJIOYHO3EMENbHBIX METAJIIIOB. «UETIOYKW» MPEBPALLEHUH. KomMmykaTHBHBIE
B3aumoneiicTBue HATpus, TUTHS C Honyyam eo3modcHocme Y4UTBIBAIOT pa3Hb
BOJI011. B3aumoaeiicTBue HaTpus ¢ HAY4YUmMobCs: COCTaBIATH K KOOpAUHAIUH Pa
KHUCIIOPOIOM «UETIOYKI MPEBPAIICHHIN. COTPYAHUYECTBE
18. | lllenoyHo3eMenbHBIE OO61mas xapakTeprUCTUKa SJIEMEHTOB Hayuamvcs: naBath PeryasiTuBHble:
METAJUIBI: 00IIas m1aBHOH noArpynnsl I rpynmnsr. XapaKTEPUCTUKY IInanupyrot cBou
CtpoeHue aTOMOB. HIeTIOYHO3EMENBHBIM METallJIaM MOCTaBIICHHOM 3a/1
XapaKTCpHUCTUKA
[Tenouyno3emenbHbIE no ux nospkeruio B [ICXD peleHus
MeTaJllIbl — MPOCTHIE BELIECTBA. .M. Menneneesa, Ilo3naBare/bHBIE
XapaKTepu30BaTh cocTaB aTOMOB, | CrtaBAT U GopMyn
HCCIIEeI0BaTh CBOMCTBA poOJIEeMBI ypoKa
LIEJIOYHBIX METAJIOB — KaK KomMmykaTHBHBIE
MPOCTHIX BEIIECTB. AJIeKBaTHO UCION
Tonywam 6osmooicnocms cpenctBa s d3hd
HAYyUUmuvCs: TPaMOTHO KOMMYHUKATHBHBI
o0pamiaTbcs ¢ BEImecTBaMu B
MIOBCE/IHEBHOM KU3HU
19. | Coenunenus Baxneiimue coequHeHns Hayuamcs: xapaktepu3oBathb PerynstuBHbie:
IET0YHO3EMEIbHBIX IeT0YHO3EMETBHBIX (usnUecKue # XUMHUYCCKUE YYUTHIBAIOT MpaBy
METaJJIOB — OKCHUJIbI, THIPOKCHJIBI U | CBOWCTBA OKCHJIOB U KOHTPOJIE CITOCO0a
MCTaJlIoB coJv (XJIOpUbI, KapOOHATHI, THJIPOKCHUIOB Ilo3HaBaTe/bHbIE
HUTpPAThI, Cynbdarel, (ocharbl), UX | METOYHO3EMENIBHBIX METAIJIOB, Hcnonp3yror nouc
CBOMCTBA U IPUMEHEHHUE B HAPOJHOM | COCTaBIJISITh XUMHUECKHE HHPOPMALIUH IS
XO3SICTBE. YpaBHEHHUS, XapaKTepHU3YIOIINe 3aJIaHUM C MCITOJTb
JdemoHcTpanum: CBOICTBA LIEIOYHBIX METAJUIOB, JUTPATYPHI
BzaunmoaelicTBre KalbLUs ¢ BOJOM. pewmarb «UenouKm» KoMMyKkaTHBHbBIE
BzaumopaeiicTBre Maruus ¢ MpeBpaILeHU. YYUTBIBAIOT pa3Hb
KHCIIOPOIOM. Tonyyam 6o3modcHocmo K KOOPJIMHAIIUH Pa
JIad. onpITHI: HAy4umucs: COCTaBIAThH COTPYAHUYIECTBE
15. B3auMmoaencTBHE KaabIus C «ULETOYKN» MPEeBpaIeHUu
Boso#. 16. [Tomy4eHue rugpokcuia
KaJbLUsl U UCCIIEIOBAHUE €T0
CBOICTB
20. | AroMUHEMI — Crpoenne aToMa, GU3NIECKUE U Hayuamyuca: naBatb PeryasiTuBHbIe:
TIePEXOTHBII XUMUYECKHE CBOMCTBA alIIOMUHUS KaK | XapaKTEPUCTUKY aJIlOMUHUS 1O [TnaaupyioT cBOM

yeMenT. Puznueckue
U XUMHAYECKHE
CBOMCTBA aJIIOMUHUS.

IIPOCTOTO BEIIECTBA

ero noypkenuro B [ICXD
J.N.Menneneena,
XapaKTepU30BaTh COCTAB aTOMa,
XapaKTepru30BaTh PU3UIECKUE U
XMMHYECKHE CBOMCTBA

MMOCTABJICHHOM 3a/]
pemeHI/m, OLICHUBCE
BBITIOJTHEHHST IEWC
ITo3HaBaTe bHbBIE
CaMOCTOSTEILHO E




[Mony4yenue u TIOMHHUS, OOBSICHATH (hopMyITHPYIOT 1O
IIPUMCHEHHUE 3aBUCHMOCTH CBOMCTB aJIIOMUHHSL | MCIOJIB3YIOT 00K
ot ero nonoxenus B IICXD 3a1a4
AJIFOMUHUA
JA.U.MenneneeBa, 00bICHSITH KoMMmykaTHBHBIe
IIPUYUHBl XUMUYECKOU JlomyckaroT BO3MO
WHEPTHOCTH JIFOMHUHUSL. TOYEK 3PEHHS, B TO
Tonyuam 6o3moducnocmo COBITAIAFOIINX C H
Hay4umscs: TpPaMOTHO OPHEHTHPYIOTCS H
o0pamaTecs ¢ BEMIECTBAMH B OOIIIEHNH W B3auM
TMOBCEIHEBHON KU3HU
21. | CoenuneHus CoenuHeHUs aNIOMUHUS — Hayuamcsa: xapakTepu3oBarthb PeryasiTuBHbIe:
ATFOMUHISI — OKCHJ] ¥ THAPOKCHI, UX aM(POTEpHBI | (H3HUECKHE B XHMHUYCCKUEC Y4HTBIBAIOT MIPaBY
xapakTep. Baxxneiimue comnu CBOWCTBA OKCHA U THIPOKCUAA KOHTPOJIE CIIOCO0?
OKCHJ M THAPOKCHL, ATIOMHHMS. QJIFOMUHHUS, COCTaBIIATh ITo3HaBaTe/IbHBIE
o )
1X aM(pOTepHBbIii [IpuMeHeH e aTFOMUHAS U €70 XUMHYECKUE YPABHEHUS, Hcnons3yoT noue
XapakTep. COCIMHEHUH. XapaKTepu3yroIlue cBoicTBa uHpopManuy s
JIa6. onbITHI: TIOMUHHUS, peIIaTh «IIETIOUKK» 3aJlaHUH C UCIIOJb
17.1lonyuyeHnue [IPEBPALLEHU. JIUTPaTyphL
THIPOKCHU/IA ATIOMUHUS U Tonyyam 6o3modcHocmo KomMmykaTHBHBIE
HccIeJ0BaHue Hayuumuvcs: COCTABIATh Kontpomupyror ae
€ro CBOWCTB. «UETIOYKM» MPEeBpaLICHUN
22. IpakTHyeckas Ocy1ecTBICHHUE LETTOUYKU Hayuamcsa: obpamarbcs ¢ PeryasTuBHbIe:
paGora Nel XUMHIECKHX 1abopaTopHBIM 000pyaoBaHneM | OCyLIECTBISIOT IIC
MPEBPALICHAIN 1 HarpeBaTeIbHBIMH ITPUOOpaMH | PE3yNbTaTy
Ocymectarenue B COOTBETCTBHH C IIPAaBUJIAMU
IOCTIOYKH XUMHUYCCKUX TEXHUKH 0€30IacHOCTH, ITo3HaBaTe/IbLHbIE
HpeBpaHIeHI/II‘/'I OIKCHIBATh XUMHUYECKUI BrageroT oOIIuM I
SKCHEPUMEHT C IOMOILBIO A3bIKA | 33734
XHMMUH, J1eJIaTh BBIBOJIBI 110 KoMMmykaTHBHBIE
pe3ynbpTaTaM SKCIIEPUMEHTA. Y4UTBIBAIOT pa3Hb
Tonyuam eo3mooicnocmo K KOOPIWHAIIHH Pa
HAy4umvCcs: 0CO3HABATh COTPYTHHYIECTBE
HEOOXOIMMOCTE COOJTFOIEHUS
npaBuiTh u OT i coxpaneHust
3JI0POBBSI OKPYKAIOIIHX.
23. | )Kene3o — djieMeHT Pacnonoxenne xenesa B ICXO]].W. Hayuamuca: naBate PeryasiruBnbie:
VIIrpynmst MeHzeneeBa 1 CTPOCHHE €ro aroma. XapaKTepUCTHKY XKeJie3a I10 ero [TmarupyIOT CBOM
o dusndecKre 1 XUMUYECKHE CBONCTBA nojokerauro B [ICXD [IOCTaBJICHHOM 3a]1
nodouHoH XKeJe3a — IPOCTOro BEICCTBA .M. Menneneena, pelIeHus1, OLIEHUB?
HOArPpYHIIBL. XapaKTepH30BaTh COCTAB aTOMA, | BBIIOIHEHHMS [eiic
dusnvecKkue u XapakTepu3oBaTh (pusnueckue 1 | Ilo3HaBaTeJbHbIE
XUMHUYECKHE XMMHUYECKHE CBOMCTBA XKeje3a, CaMOCTOSITENBHO [
CBOMCTBA JKeJe3a. OOBSCHATH 3aBUCUMOCTb CBOUCTB | (hOPMYIIUPYIOT I10:
H JKeJe3a OT ero MOJ0XKEHUS B UCIIOJIBE3YIOT 00K
aXOXJCHHUC B TICXD JI.1.MeHnnencena, 3aj1a4
OpUpPOAL. MCCIIeI0BATh CBONCTBA Kene3a B | KoMMyKaTHBHBIe
XOJI€ BBINOJIHEHHUS JlomyckaroT BO3MC
71a00paTOPHOTO OTIBITA, TOUEK 3PEHMUs, B TC
OTIMCHIBATh XUMUYECKUH COBIIAIAONINX C U
SKCIEPUMEHT. OPHEHTUPYIOTCA H
Tonyuam 6o3mosicnocms OOIIEHNH ¥ B3aUM
HAy4umuCcs: TpaMOTHO
00palaThsCs ¢ BEIeCTBAMH B
MIOBCETHEBHOM XKHU3HU
24. | CoenunHeHus xeesa [enetnueckue paapl Fe?'u Fedt Hayuamcsa: xapaktepu3oBatb PeryasiTuBHble:

+2,+3 ux
Ka4eCTBEHHOE
oTpeJieIICHNE.

I'enernueckue psipl
Fe*?u Fe ™

Basknueiinume coiu xejie3a. 3HaueHue
JKenesa

Y €0 COeTUHEHUM AJIsl IPUPOJIBI U
HapOJHOI0 XO3sICTBA.
JdemMoHcTpauum.

BianmoneiicTBue MeTaioB ¢

(u3nvecKrue 1 XUMHYCCKHUE
CBOMCTBA OKCHJIOB K
THUAPOKCHUJIOB XKeJle3a,
COCTAaBJISATHh XUMUYCCKHE
YpaBHEHUS, XapaKTePU3YIOIIHE
CBOMCTBA COCTMHECHUM Kele3a,

Y4UTHIBAIOT PaBY
KOHTPOJIE CIIOCO0?
Ilo3naBaTe/ibHbIE
Hcnonp3yroTt mouc
“HPOPMALIIHN JIJIS

3aJaHUH C UCIIOIb




Hemetamnamu. [lonydyenue MIPOBOJWUTH Ka4ECTBCHHBIC JUTPATYPHI
ruapokcunos xenesa (1) u (11). peaKLuH, ITOATBEPIKAAI0IINE KoMMyKaTHBHBIE
JIa6. onbITHI: HaJIM4YMe B BOJHBIX PacTBOpax Y4UTBIBAIOT pa3Hb
18. BzaumoseiicTBue xeiesa ¢ KaTHOHOB JKeJle3a, pellaTh K KOOPIUHALIUYU Pa
COJISTHOM KHCIIOTOM. «UETIOYKNY MPEBPAIICHUI. COTPYTHUYECTBE
19. [ony4enune TUAPOKCHAOB xene3a | [lonyuam 603modcHocmo
(1) m (1) 1 u3yueHMe X CBOUCTB. HAyYUmsCsi: COCTaBIATh
«UETOYKM MPEeBpaIIeHHH,
COCTaBJISATh MOJIEKYJISIPHBIE U
MIOJIHBIC HOHHBIC YPaBHEHUS 1O
COKpAIlleHHBIM HOHHBIM
yYpaBHEHUSIM
25. IIpakTHyeckasn IlonydeHue 1 CBOMCTBA COCIUHEHUIT Hayuamcsa: obpamatbscs ¢ PeryasiTuBHbIe:
paGora Ne2 MeTalIoB 71abopaTopHBIM 000pyAoBaHNEeM | OCyLIECTBISIOT IIC
Y HarpeBaTeJIbHBIMM ITPUOOpaMH | pe3ysbTaTy
HOJ{yquHe u . B COOTBETCTBUH C IIpaBUIIaMU
CBOMCTBA COCAUHCHUM TEeXHHUKH 0€30MacHOCTH, Io3HaBaTe/IbHBIC
MCTaJIJIOB OIMCHIBATh XUMUYECKUI CrposT peueBoe B
9KCIIEPUMEHT C TIOMOIIBIO S3bIKA | M MUCbMEHHOU (o
XVMHH, EJIATh BEIBOJIBI TIO KomMmykaTHBHBIE
pe3yIbTaTaM KCIIEPUMEHTA. YYHUTBIBAIOT pa3Hb
Tonyyam 6o3modcHocmo K KOOPIWHAIIAH Pa
Hayuumvcs: 0CO3HABaTh COTPYTHUYIECTBE
HEOOXOIMMOCTE COOJTFOIEHUS
npaBunTh u OT i coxpaneHust
3I0POBbBSI OKPY’KAIOIIHX.
26. | IlpakTHyeckasi Pemenne skcriepuMeHTaIbHBIX Hayuamcsa: obpamarses ¢ PeryasiTuBHbIe:
padora Ne3 3aJad Ha Paclo3HaBaHUC U n1abopaTopHBIM 000pyaoBaHneM | OCyLIECTBISIOT IIC
MOJIy4EeHHE COSIMHEHUH MEeTaIoB 1 HarpeBaTeJIbHBIMM ITPUOOpaMH | Pe3yNbTaTy
Pewerue B COOTBETCTBHH C NPaBHIaMH
SKCIICPUMCHTAJIbHBIX TEeXHHUKH 0€30MacHOCTH, Io3HaBaTe/IbHBIC
3aJa4 Ha ONMCHIBATH XUMUYECKUI IIpoBonsT cpaBHel
pacnogHaBaHHe u OKCIICPUMCEHT C IIOMOLIBIO A3bIKa IO 3aJaHHBIM KpW'
nonyserne e xeneomiens. | Torosapsaton
COCIMHCHUH %ozzlyuam 603M0:)fc1-5)cmb I[O\F OBapHBaIOT.
METAJIIOB ] ACUCTBUAX B P«
Hayuumvcs: 0CO3HaBaTh
HE0OXO0ANMOCTb COOMIOICHUS CHTyallHsx
npaBuiTh u OT i coxpaneHust
CBOETO 37I0POBBS U
OKPYKAIOIITHX.
27. | O0001EeHNEe 3HAHUI Hayuamca: o600math 3HaHuA 1 | PerysisiTuBHbBIE:
o Teme «MeTaIbi» MPEJCTaBIATh UX cXeM, Tabmui, | BHocsT HeoOxomu
Hpe3eHTaIuH JIefiCTBHE TIOCIIE €T
OCHOBE €r0 H y4eT
OIIMOOK
Ilo3HaBaTe/ibHBIE
Ctposrt peueBoe B
Y TUCBbMEHHOH (o
KomMmykaTHBHBIE
JIeHCTBUS AapTHED
28. KounrpoJsibHast KoHnTponb npeamMeTHbIX 1 Hayuamca: npumeHsaTh PeryasiTuBHble:
paGora N2 MeTalpeIMETHBIX YUeOHbIX IeHCTBUI | MONyUYeHHBIE 3HAHUS 1 OcCymIeCTBISIOT UT
110 TeMe «MeTaIabs o Teme «MeTamIs c(OpMHUpPOBAaHHbIE YMEHUS JUIsI KOHTPOJb 10 Pe3y
pemeHns yueOHBIX 3a/1a4 Ilo3HaBaTeIbHBIE
Ctposrt peueBoe B
Y TUCBbMEHHOH (o
KomMmykaTHBHBIE
JIeHCTBUS apTHED
Tema 3. Hemerauibi(284.)
29. | OOwmas OO1mas xapakTeprcTiKa HeMeTaIIoB: | Hayuamca: naBath onpenenenust | PeryiasTuBHble:

XapaKTepUCTHKA

nonioxxenue B [lepuoanueckoit

TIOHATHUAM

IInanupyror cBon




HEMCTAJIJIOB

CUCTEME XUMUYECKUX DJIEMEHTOB
J. Y. MenpeneeBa, 0COOCHHOCTH
CTPOEHUS aTOMOB,
3NIeKTpoOoTpULaTeNbHOCTh (D0) Kak
Mepa «HEMETATUIHOCTHY, psig 0.
Kpucrannnueckoe crpoenue
HEMETAaJJIOB — IPOCTBIX

BewecTB. Aitorponus. Puznyeckue
CBOMCTBAa HEMETAJLIOB.
OTHOCHTEIHHOCTD MTOHATHH «METaJ»
1 «HEMEeTaJD»

«AJIEKTPOOTPHUIIATEIIEHOCTEY «
AIOTPOTHS» XapaKTCPU30BATh
HEMETAJLILI 10 UX MTOJIOKEHUIO B
TICXD JI..MeHneneena,
OIHUCHIBATH CTPOCHHE
¢u3nIecKkne CBONCTBA
HEMETAIIJIOB, OOBSICHATE
3aBHCUMOCTDH CBOMCTB
HEMETAJIJIOB OT HX ITOJ0KEHUS
TICXD
J.M.MenneneeBa;coCTaBISITh
Ha3BaHUS COCAMHCHUN
HEMETAJIOB IO (opMyJic U
(hopMyI1 IO HA3BAHUIO, HAyYATCS
JIaBaTh OTMPEICICHUS
«aJUTOTPOIHUS, «aJUIOTPOITHBIC
MOUDUKAIANY.

Honyyam eozmoorcHocmo
Hayuumucs: IPOTHO3UPOBATH
CBOWCTBAa HEU3yUCHHBIX
3JIEMEHTOB U X COEMHEHHH Ha
OCHOBE 3HAHHI O
MIEPUOTNIECKOM 3aKOHE

IIOCTABJIEHHOM 3a]1
ee peLIeHNs
ITo3naBaTenbHBIE
CraBsr u popmyn
poOJIeMBI ypoKa
KoMMyKkaTHBHBIE
AIeKBaTHO UCIIC
cpencTBa A
peLIeHUs] KOMMYE

30. | O0mme XUMUYECKHUE OO01ure XUMHYECKIe CBOICTBa Hayuamca: xapakTepu3oBatb PeryasituBHbIe:
CBOMCTBA HEMETaJIIOB CTPOEHHUE HEMETAJUIOB, 00IIHe [TocTaHoBKa y4eOr
XMUMHYECKHe CBOWCTBA OCHOBE COOTHECEH
HEMCTAJJIOB.
HEMETAaJIJIOB, OIMCHIBATH O0LIHE W3BECTHO U YCBOCE
Hewmerabl B XMMHUECKHE CBOCTBA ellle HEM3BECTHO
nmpupoac u Croco0bI HEMETAJUJIOB C OMOILBIO A3bIKA IHo3naBaTe/bHbIE
UX TIOJYyYCHUS XUMHH, COCTABJIATh ypaBHEHUS BriaBmkenue rum
XUMHUYECKUX PEaAKLIUM, 000CHOBaHUE, TOK
XapaKTepU3YIOLUINX XUMUUYECKUE
CBOICTBa HEMETAJIIOB UX KomMmykaTuBHbBIe
COEIMHEHU I Y4aBCTBYIOT B KO.
Tlonyuam 6o3modicHocmo 00CYX/IEHUH TIPO!
Hay4umucs. IPOTHO3UPOBAThH AKTUBHOCTH BO B3
CBOICTBa HEN3YUYEHHBIX peLIeHUs] KOMMYH]
3JIEMEHTOB U X COEIMHEHUH Ha MO03HABATENbHBIX 3
OCHOBE 3HaHUH 0O
MePUOTUUECKOM 3aKOHE
31. | Bogopon [onoxxenue Bogopoaa B Hayuamcs: xapakTepu3oBatb PeryasiTuBHble:
[lepuoauueckoit cucteme BOJIOPO/I 10 €r'0 MOJIOKEHHUIO B Paznuuatot cioco
XUMHYECKHX DJIEMEHTOB TICXD JI...MeHnneneena, NencTBUS
. Y. Menneneesa. CTpoeHue aroma XapaKkTepU30BaTh CTPOEHUE IHo3naBaTe/ibHBIE

u MouleKynbl. dusnueckue u
XUMUYECKHE CBOMCTBA BOJIOPO/Ia, €TO
MOJTy4YEHUE U IPUMEHEHHE.

JIa6. onbITHI:

20. INony4ueHne

1 pacIiio3HaBaHUE BOJIOPOAA

aToMa BOZIOPOAA, OOBSCHATH €ro
BO3MOJKHBIE CTEIICHH OKHMCIIEHUS,
XapaKTepru30BaTh

(usHueckre U XUMUYIECKUE
CBOWCTBA BOAOPO/a, OOBSCHITH
3aBUCUMOCTB CBOMCTB BOJIOpOJa
oT nosioxkenus ero B [ICXD
J.N.Menneneesa, onuchiBaTh
nabopaTopHbIC U
MIPOMBIIICHHBIE CIIOCOOBI
MOJIY9EeHHS BOAOPOJIA .
Honyyam eo3modicHocme
Hayuumuvcs: OObICHATH
JIBOMCTBEHHOE ITOJIOKEHUE
Bozpopozaa B [ICXD
J.M.Meunneneesa, rpaMOTHO
00pamaThcs ¢ BEIIECTBAMH B
THOBCEHEBHOMN KU3HHA

Bragerot oOmm 1
3a/1a4
KoMMykaTHBHbBIE
JorosapuBarorcs
JIeSITEIbHOCTH T10/1
yUUTeIs




32. | Boma Crpoenue monexynsl. Bogopoanas Hayuamcs : xapakrepu3oBaTh PeryasitTuBHble:
XUMHYeckas cBs3b. Dusndeckue CTPOEHUE MOJIEKYJIBI BOAOPOJA, ITnanupyroT cBOM
CBOMCTBA BOJBI. AHOMAJIUU CBOWCTB (dusnYeCcKrue 1 XUMHYECKHUE MOCTaBJICHHOH 3a]1
Bobl. ['mapodmibHbIe 1 CBOMCTBA BOJIBI, OOBSICHSTD ee peleHus
ruapodoOHbIe BeliecTsa. AQHOMAJIMU BOJIBI, CIIOCOOBI ITo3naBaTenbHBIE
XUMHUYECKHE CBOWCTBA BOMBI. OYHCTKH BOJIBI, IPUMEHSATH B Crassr u popmyn
KpyroBopot BogsI B IpHpoze. OBITY (QIIIBTPHI U OYNCTKH poOJIeMBI ypoKa
Bonoounctka. A3panus BoIbL. BOJIbI, IIPAaBUJIBHO HCII0JIb30BaTh | KoMMyKaTuBHbIE
briToBbIe hritbTpEl. MUHEpasbHBIE MHHEPAIbHYIO BOAY, BEIMOMHAT, | KoHTpomupyrot e
BOJbI. /lUcTHIUIMpOBaHHAs BOJIA, €€ pacdeTsl 10 ypaBHEHUAM
MOTy4CHHE W TIPUMEHEHHE. XMMHUYECKHUX PEAKIHH,
Jlab. onbITHI: MPOTEKAIOIIHUX C y4aCTUEM BOJBL.
21. UccriegoBaHne MOBEPXHOCTHOTO Tonyuam eo3modcnocme
HaTSDKEHUS BOJBL. Hayyumvcs: 0ObEKTUBHO
22. PacTBOpeHue IepMaHraHara OLICHNBATh HHPOPMAIIUIO O
KaJus I MEIHOTO Kylopoca B BEIECTBAX M XUMHUUECKHX
Boze. 23. I'unparanus mporeccax, KpUTHIECKH
00e3BOXKEHHOTO cyibdaTa OTHOCHTBCS K IICEB/IOHAYTHON
meu (11). 24. Uzrotopnenue uHpopmarmu,
THIICOBOTO OTIeyaTka. 25. HEeI0OpOCOBECTHON peKame
O3HaKoMJICHHE C KOJIJIEKITHeH
OBITOBBIX (DHIBTPOB.
26. O3HaKOMJICHHE C COCTaBOM
MHUHEPAIBHON BOJBI
33. | T'anorensl; oOmas OO1mas XxapakTepuCTHKA TAJIOTCHOB! Hayuamca: xapakTepu3oBaTh PeryasituBHbIe:
XapaKTePHCTHKA CTPOEHHE aTOMOB; IIPOCTHIC BEIECTBA | CTPOCHUE MOJICKYJI FaJIOT€HOB, [Tnanupyror cBou
Y OCHOBHBIE COCTUHEHHS T'aJIOTE€HOB, OIIUCHIBAThH (PU3NIECKUE U MIOCTaBJIEHHOI 371
ux cBoiicTBa. Kpatkue cBeneHus o XUMHUUYECKHE CBOMCTBA €€ peleHus
xJjope, bpome, Gprope u Hoxe. raJlorTeHOB Ha OCHOBE IMo3HaBaTeNLHbBIE
IIpuMeHeHne ranoreHoB U HaOJroIeHuH 3a ux Cragsr u popmyn
HX COCTUHEHUH B HAPOIHOM HpEeBpaILeHUIMH BO BpeMs pobIeMbl ypoka
XO3AUCTBE. JIEMOHCTPALIMOHHBIX OIBITOB, KomMmykaTuBHbBIe
JlemMoHcTpanyum: OOBSICHATH 3aBUCIMOCTH CBOICTB | AJIEKBaTHO HCIIOJ
O06pa31bl raJoreHoB — raJOreHOB MX OT MOJIOKEHHUS B cpeacTsa st 3Gd
MPOCTHIX BeleCTB. B3anMoneiicTaue [CX3 A.U. Menneneena, peLIeHUs KOMMYH]I
TaJloOr€HOB C HATPHEM, ATFOMHHHEM. COCTaBJIATH (POPMYITBI
BeiTecHeHue xopoM OpoMa miu fiofa | coeMHEHHH I'alloreHOB U 110
U3 PacTBOPOB UX COJEH (dopMmynaM 1aBaTh Ha3BaHUS
COEIMHEHUSIM TJIOTCHOB
Tonyuam eosmoocnocmo
Hay4umscs: OCO3HABATh
HEOO0XOAMMOCTH COOJIIOIEHUS
TIPaBHUJI KOJIOTHYECKOH
6e30M1acHOCTH ITPH 0OpAICHIH C
raJjoreHamu
34. | CoenunHeHus OCHOBHBIE COEIMHEHUS TaJIOT€HOB: Hayuamcsa: ycranaBnuBaTh cBs3b | PeryJisiTuBHbBIE:
FaJIOTEHOB raJlor€HOBOI0POIbL, COIH MEXy CBOWCTBAMH COCAMHEHNH | YUHTBHIBAIOT IIPaBY
raJIorT€HOBOIOPOHBIX KHUCIIOT. 1 UX IPUMEHEHHUEM, U3y9aTh TUTAaHWPOBAHUH U T
JemMoHcTpanyun: CBOWCTBA CO€IMHEHNH raJIOTEHOB | PEIICHUs
O06pas1pl MPUPOTHBIX B XO/I€ BBITIOJTHEHUS Ilo3naBaTe/ibHbIE
COEMHEHUH XJIopa. 71a00paTOPHBIX OMBITOB Hcnons3yror nouc
JIab. ombITHI: Tlonyuam 6o3modzcHocmo HHPOPMALIUH IS
27. KadyecTBeHHast peakiust Ha HAy4umuca: UCTIONIb30BaTh y4e0HbIX 3aaHNH
TaJIOTeHU/1-HOHBI MprOOpEeTeHHBIE KOMITETECHIINN yaeOHOIl TuTpaTyy
MIPY BBIMOJHEHUH POEKTHBIX KoMMyKaTHBHbBIE
paboT 110 N3yYEeHNIO CBOMCTB U YYHUTHIBAIOT pa3HE
CIIOCOOO0B MOJTy4EHHS U CTPEMSTCA K KOO
pacIio3HaBaHUsl COEAWHEHUI Pa3INYHBIX TO3HUI]
raJIOTeHOB COTPYJTHUIECTBE
35. | lIpakTHyecKas Perienne sxkcriepuMeHTaNbHBIX 33/1a4 | Hayuamcs: obpamartscst PeryasiTuBHble:
paGora Ned no teme «[loarpymnmna ranoreHoB» 71abopaTopHeIM 000pynoBaHHEM | OCyLIECTBISIOT IIC
1 HarpeBaTebHBIMUA NIpUOOpaMu | KOHTPOJIb MO pe3y
Pemenne

B COOTBCTCTBUU C IIpaBUJIaM1




IKCIIEPUMECHTATLHBIX TEXHUKHU 0€30IacCHOCTH, Ilo3HaBaTeIbHBIE
3a71a4 110 TeMe OIUCHIBATH XUMUYECKUHN IIpoBoasT cpaBHer
9KCIICPUMCHT C MMOMOIIIO SI3bIKA | KIACCH(DUKAIUIO T
«[Toarpymnma
XMMWH, JICNIaTh BEIBOJIBI IO KPHUTEPHUSIM
rajJIoreHOB» pe3yJIbTaTaM SKCIIEPHMEHTA. KoMMyKaTHBHbBIE
Tonyuam éosmooicnocms Haxopar obmee pe
Hayuumvcs: 0CO3HABATh 3ama4n
HEOOXOIMMOCTE COOJTFOIEHUS
npaBuwi b 1 OT mis coxpaneHus
CBOETO 37I0POBBS U
OKPYKaIOIINX
36. Kucnopon CtpoeHue aToMa U aJlJIOTPOIIHUS Hayuamcs:, PeryasiTuBHble:
KHCIIOPO/Ia; CBOMCTBA U MPUMEHEHUE XapaKTepU30BaTh CTPOCHUE Paznuuarot cioco
€ro aJUTOTPOITHBIX MOTU(DUKAIIHIA. MOJIEKYJIBl KHUCJIOPOAA, JICHCTBUS
JIad. onbITHI: COCTaBIISITh XUMHUYECKUE IMo3HaBaTeLHBIE
28. [omyueHne YpaBHEHUS, XapaKTePU3YIOLIHE BrageroT oOmum 1
U paclio3HaBaHUE KHUCIOPOAa XUMHUYECKHE CBONCTBA 3ama4
KUCIIOPOAa, OOBSICHSITh KomMmykaTHBHBIE
MIPUMEHECHHE aJUTOTPOITHBIX JoroBapuBaroTcst
MO TU(HKAIHAN KUCIOPO/a, JESITeTHHOCTH TI0]]
OIHUCHIBATH JIAOOPATOPHBIC U YUUTENS
NPOMBILUICHHBIE CITOCOOBI
MOJTyYeHHUsI KUCIOPOa .
Tonyuam eo3moorcrnocmeo
HAy4umucs: TpPaMOTHO
00pamIaTecs ¢ BEMIECTBAMH B
TTOBCETHEBHOM KI3HH
37. Cepa, ee (bH3quKHe U CrpoeHne aToMa H aluioTponus cepsl; | Hayuamces:, PeryasiTuBHbIe:
XUMHUECKHE CBOICTBa U MPUMEHEHUE XapaKTepU30BaTh CTPOCHUE Paznuuarot cioco
o POMOHNYECKOI CepBl. MOJICKYJIbI CepPBI OOBSICHATH JICHCTBHS
CBOHCTBA JemMoHcTpammm: 3aBUCHUMOCTB CBOHCTB cephl OT €€ | Ilo3HaBaTelbHBIE
BzaumopeiictBue cepbl nonoxenns B [ICXD JI.1. BiageroT o0mmm 1
¢ MeTaJyIaMH, BOJIOPOJIOM U MemneneeBa, COCTaBIATh 3aa4
KHCIJIOPOZOM. XUMHUYECKHUE YpaBHEHUS, KoMMyKaTHBHbIE
Jla6. onmbITHI: XapaKTepU3yIOIIHe XUMUIECKHE Horosapuarorcs
29. T'openre cepsl HAa BO3YXE U B CBOWCTBA CEpHI, OOBSICHSITH JeSITeIBHOCTH, TP
KHCIIOPOZE MIPUMEHEHHE aJUTOTPOITHBIX PEIICHUIO
Mo TUHUKaAIHN Cephl
Tonyuam eo3moorcrHocmo
HAy4umuvCcs: TpPaMOTHO
o0palarthcs ¢ BelecTBaMU B
MMOBCETHEBHOM KU3HU
38. | CoenuHeHus cepbl Oxcupi cepsi (V) u (VI); ux Hayuamcs:, PeryasituBHbie:
IIOJIyYEHHUE, ONMUCHIBATh CBOMCTBA YUUTHIBAIOT IIPABY
CBOWCTBA U IPUMEHEHNE COEJIMHEHU CEPhI, COCTABIIATh TUTAHUPOBAHUH U K
YpaBHEHHUS peaKiuii, peleHus
COOTBETCTBYIOIINX IIETIOYKE) IMo3HaBaTe/IbHbIE
NIpeBpalLEeHU Hcnonp3yror nouc
Tonyyam eozmooicHocme HHPOPMALIUH IS
Hayuumuvca: TPOTHO3UPOBATH Y4eOHBIX 3aJaHUHI
XUMHUYECKHE CBOWCTBA BELLIECTB y4eOHOH JIUTpaTyp
Ha OCHOBE UX CBOHCTB 1 KoMmMmykaTHBHBIE
CTPOEHUS KonTtponupyrort 1
39. | CepHad KucioTa Kak CepHast KHCIIOTa KaK dJIeKTponuT u ee | Hayuamcs:, PeryasiruBHbIE:
SJIEKTPOJIUT U €€ COIH COJH, MX MPUMEHEHNE B HAPOJHOM ONHUCHIBATH CBOMCTBA CEPHOM PafnnqaloT CIIOCO
XO3SIUCTBE. KHCJIOTBI, B X0/I€ IPOBEAECHUS JICHCTBHS
JeMoHcTpanuu: 1a00paTOPHBIX OMBITOB , TTo3HaBaTeIbHbIE
O0pa3IBl TPHPOIHBIX MPOBOJIUTH KAYECTBEHHYIO BiageroT oOmim 1
coeqrHEHUH ceprl. OOpasmbl peaxiuro Ha cynb(aT - HOH 3ama4
BaXHEHIINX /7151 HAPOTHOTO Tonyuam eozmooicnocmo KomMmykaTHBHbBIE
XO3sTCTBA Cynb()aToB. Hay4umuvcs: XapakTepu3oBaTh JoroBapuBarorcst




JIab. ONBITHBI:

0co0ObIE CBOMCTBA

ACATCIBbHOCTM, IIP

30. CgoiicTBa pa3daBieHHOit cepHON KOHIIEHTPUPOBAaHHOM CEpHOU peLIeHuIo
KHCIIOTBI KHCJIOTHI
40. | CepHas KuCJIOTa Kak CepHas KUCIOTA KaK OKUCIIUTEb. Hayuamcs cocTaBnATh PeryasiTuBHble:
OKHCIIUTEb. IIpou3BOACTBO CEPHOM KUCIIOTHL U €€ ypaBHenus OBP ¢ ydactuem IInanupyror cou
MpUMEHECHHE CepHOM KUCIIOTHI, OTIUCBHIBATh COOTBETCTBHH C IIC
Tonyuenue n . 00J1acTH TIPUMEHEHUSI CEPHOI 3aja4eil ¥ ycIOBU
HPUMEHCHNE CEPHOU KHCTIOTHI Io3HaBaTeIbHbIE
KHCIIOTBI Tlonyuam 6o3modcrHocmo Biageror o0mmm 1
Hay4umucs: TPUBOJUTH 3ama4
NIPUMEPBI YPAaBHEHUH PEaKLIU, KommykaTuBHBIe
JIEKaLIUX B OCHOBE KonTonupytor aei
TIPOU3BOJICTBA CEPHON KHUCIIOTHI
41. | IlpakTHYecKas Pemenune skcriepuMeHTabHBIX 38124 | Hayuamca: obpamatbes ¢ PeryasiTuBHbIe:
paGora Ne5 no teme «Iloarpynmna kucnopona» J1abopaTopHBIM 000pyaoBaHueM | OCyILIECTBISIOT IIC
Y HarpeBaTeJIbHBIMU NpUOOpaMu | KOHTPOJIb 110 pe3y
Pemenne
B COOTBETCTBHH C NPaBIIaMH
OKCIICPUMCHTAJIbHBIX TEeXHUKH 0€30MacHOCTH, IMo3HaBaTe LHBIE
3ajJa4d 110 TEMC ONUCHIBATh XUMUYECKUN Ctposr peueBoe B
«[Toxrpymma SKCIEPUMEHT C TOMOIIBIO A3bIKAa | YCTHOM M MHUCHMEH
KHCIIOPOZIa» XMMMH, JIeIaTh BEIBOJIBI IO
pe3yIbTaTaM KCIIEPUMEHTA. KomMmykaTHBHBIE
Tonyuam eo3moocrnocmeo YYHUTHIBaIOT pa3Hb
Hayuumvcs: 0CO3HABaTh CTpeMSTCA K KOO,
HE00X0MMOCTh COOIOACHHS Pa3IAIHBIX TTO3HUI]
npaBunTh u OT i coxpaneHust | COTPYIHUYECTBE
CBOETO 37I0POBBS U
OKPYXAFOIINX
42. | A30T B eT0O CBOICTBA CtpoeHue aTomMa U MOJIEKYJIBI a30Ta; Hayuamcs:, PeryasiTuBHbIe:
CBOMCTBA a30Ta Kak MPOCTOTr0 XapaKTepU30BaTh CTPOCHUE IInanupyroT cBOM
BEIlleCTBA aToMa M MOJIEKYJIBl a30Ta, TIOCTaBJICHHOH 3a]]
OOBSICHAT 3aBUCUMOCTH CBOMCTB | €€ pelleHHs
a30Ta OT €ro MOJIOKEHUS B Ilo3naBaTeIbHBIE
[ICXD A.1. Menneneesa, Crassr 1 popmyn
COCTABIISITh XUMHUYECCKHE poOJIEeMBI ypoKa
YpaBHCHHS, XapaKTePUIYIOIIIEC KomMmykaTHBHBIE
XUMHYECKHE CBOUCTBA a30Ta AJICKBaTHO HCTION
Honyyam eo3modicHocme cpenctBa s dhd
HAay4umucs: TPaMOTHO peneHns KOMMYHI
00pamiaTecs ¢ BEMIECTBAMH B
MTOBCETHEBHOM KI3HH
43. | AMMHaK U ero AMMHaK, CTpOCHHUE, CBOWCTBA, Hayuamcs: onuceiBaTh CBOMCTBAa | PeryasiTuBHbIE:
coemunenus. Conu nojy4eHue u npumenenue. Coman aMMHaKa B X0/1¢ IPOBEICHUS [ImaHupyioT cBOM
aMMOHMSI, UX CBOMCTBA U 71a00paTOPHBIX OMBITOB, [IOCTABJIEHHOM 31
aMMOHIA MPUMEHCHHE. MIPOBOJIUTH KaYECTBEHHYIO ee pemeHns
JIa6. onbITHI: PeaKmuio Ha HOH -aMMOHHS Ilo3HaBaTeIbHBIE
31. 3y4yeHune CBOWICTB aMMHAKa. Tlonyyam 603modocHocms CraBst u popmyn
32. PacriozHaBaHue coneli aMMOHHMS Hayuyumuvcsi: IPUBOIUTH npo0OJIeMBbl ypoKa
IIPUMEPHI YpaBHEHUH peakiuii, KomMmykaTHBHBIE
JekKaIUX B OCHOBE KonTtponupyrort 1
TIPOMBIIIIEHHBIX CIIOCO00B
MOJIyYE€HHs] aMMHUaKa
44. | Oxcuasl a3ota Oxcupt azota(ll) u (1V) Hayuamcs., PeryasiruBHbIE:

ONHUCBIBATH CBOMCTBA
COEIMHEHUH a30Ta, COCTABIIATH
YpaBHEHHUS peaKuui,
COOTBETCTBYIOIIUX «IETIOYKE»
TIpEeBpALLIEHU I

Tonyuam 6osmoorcHocmo
HAy4yumsCcs: IPOTHO3UPOBATH
XUMHUYECKHE CBOKWCTBA BEILIECTB
Ha OCHOBE MX CBOMCTB U

YYHTBIBAOT MPABE
IUTAHUPOBAHUH U K
pelieHus
Tlo3HaBaTe/IbHbIE
Hcnone3yroT nouc
nHGOPMALIHN JIIS
Y4EeOHBIX 3aaHUMA
yueOHOH JIUTpaTyp
KommykaTHBHBIe




CTPOEHHS Kontpommpyror g
45. | A3oTHas KUCJIOTa KaK A30THast KMCJIOTa KaK JJIEKTPOJINT, ee | Hayuamcs., PeryasituBHbIe:
SNEKTPOIINT, & CBOMCTBA U IPUMECHEHUE. OIIMCHIBATh CBOMCTBA a30THOU PagnnqaloT CIIOCO
JeMoncTpanmm: KHCJIOTHI, B X0/I€ ITPOBECHUS JICHCTBUS
TIPUMCHCHHC 06 i J1a00PaTOPHBIX OIBITOB Io3HaBaTeILHBI
pa3mbl BAXKHEHIIINX paTop 03 e ¢
JUISl HAPOJTHOT'O X03S1CTBa HUTPATOB. Tonyuam eosmooicnocmo Bnaneror o0mum r
JIa0. onbITHI: Hay4umucsi: COCTaBIIATH 3a/1a4
33. CoiicTBa «UETOYKN IIPEBPAIECHHH 110 KomMmykaTHBHBIE
pa30aBIIeHHOW a30THON KHUCIIOTHI asory HorosapuBarorcs
JEATEIBHOCTM, TP
pEIICHNIO
46. | A30THAg KHMCJIOTA KaK A30THasI KUCIIOTa KaK OKHCIIUTEIb. Hayuamcsa cocTaBnsTh PeryasituBHbIe:
OKHCITUTED, 68 Hurtpatsl 1 HUTPUTHL, TpodIeMa UX YPaBHEHHA OBP c ygactuem [InanupyroT cBon
COJICpPKaHUs B C/X TPOIAYKIHH. a30THOH KHCIIOTHI, IPUMEHSTH COOTBETCTBHH C TIC
TIOTy"CHHC A30THBIE yI00peHNs COJIM a30THOH KHCIIOTHI B 3aja4yell ¥ yCIoBH
JleMoHcTpanym: MIPaKTHYECKOH NESITENbHOCTH, IMo3HaBaTeNLHBIE
Bzaumogericteue TIPOBOANTH Ka4E€CTBEHHYIO Braneror oOuuMm
KOHLICHTPUPOBAHHOH a30THOM peaKLuIo Ha HUTPAT - HOH 3ama4
KHCJIOTBI C MEJIBIO. Tonyuam 6o3modicHnocmo KomMmykaTHBHBIE
Jla0. onbITHI: HAYYUmMbCs: XapakTepu30oBaTh KonTtomupytot ze
34. BzaumogencTaue oco0ble cBOMCTBA
KOHIEHTPUPOBAHHOM a30THOM KOHLEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEJIBIO KHUCJIOTBI
47. CDOC(l)Op. CrtpoeHue aToMa U aJUIOTPONHUs Hayuamcsa: PeryasTuBHbIe:
CoeuHeHus ¢docdopa, coiicTBa 6e10ro U XapaKTepU30BaTh CTPOCHUE [Inanupyrot cBou
I KpacHoro ¢ocdopa, ux MpuMeHeHHE. aToma ¢ocdopa, 0OBIICHITH MOCTaBJIEHHOI 31
bocdopa. Ilonstue o OCHOBHBIE COETUHEHHUS: OKCH/T 3aBHCHUMOCTh CBOHCTB (hocopa €€ peleHus
ocopHbIx docdopa (V) u opropocdopnas kuc- | ot ero nonoxenns B [ICXD [I.U. | IMo3HaBaTeabHbIe
yIoOpeHUSX nota, pocdarsl. DocdopHbie Memneneena, COCTaBIATh Cragsr u popmyn
yIOOpEHUSL. XMMHUYECKHE YPaBHEHUS, npoOJIeMBbl ypoKa
JeMoHcTpanym: XapakTepusylolue xumudeckue | KoMMykaTuBHbBIe
O06pa3isl TPUPOIHBIX CBOWCTBA a30Ta AJIEKBAaTHO UCTIC
coennHenuit pocdopa. O6pasub! B pe3yJbTaTe NPOBEICHUS CpencTBa s
BaXHEUTIHNX I HAPOIHOTO 71a00PaTOPHBIX OIBITOB, pelIeHIs KOMMYH
x03s1icTBa pocaToB. MPOBOJHUTH KAUECTBCHHYIO
JIa6. onbITHI: peakuuto Ha docdar - HOH
35. lN'openne pocdopa Ha Bo3nyxe uB | [lonyuam 03moducHOCHb
KHCIIOPOJIE. Hay4umucs: OIUCHIBATH
36. PacriozHaBanue docdaros (bu3nYecKre 1 XUMUYECKHe
TIPOIIECCHI, SBIIAIOIINECS YACTHIO
KPYTrOBOpPOTa BELIECTB B IPHUPO/JIE
48. | Yruepon CrpoeHne aToMa 1 aJIIOTPOITHS Hayuamcs: xapakTepu30BaTh PeryasituBHbIe:
yTiIepona, CBOHCTBa €To CTPOEHHE aTOMa yIIIepoAa, Paznuuarot crioco
Mou(pUKAILKI 1 UX TPUMEHEHHE. OOBSICHATH 3aBUCIMOCTb CBOICTB | AeicTBUS
JeMoHcTpanmm: yriaepoja OT €ro HOJ0XKEHUS B IMo3HaBaTe bHbIE
[TornomeHue yriieM pacTBOPEHHBIX IICX3 JI.U. Menneneena, Biagerot oOmim 1
BEILIECTB WJIM Ta30B. BoccTaHOBNIEHHE | COCTaBIISATH XUMUYECKHE 3aa4
MEJIM U3 €€ OKCH/IA YIJIEM. ypaBHEHHS, XapaKTepH3YIOIUe KoMMyKkaTHBHBIE
Jlad. onpIThI: XUMHUUYECKHE CBOWCTBA yriepoga | JorosapusaroTcst
37. Topenue yriisi B KHCIOPO/Ie Ionyuam 603modicnocmo JIeSATEIILHOCTH 1101
Hay4umuvcs: OIUCHIBATH yUHTEIs
(busnyecKrue 1 XUMUYECKHUE
IPOLIECCHI, SBJISIOLINECS YACThIO
KpPYTrOBOPOTa BEIIECTB B NPUPOAE
49. | Okcumpl yriepoaa Oxcuppt yriepoaa (1) u (1V), ux Hayuamcs., PeryasiruBHbIE:

CBOICTBA U IMPpUMEHCHUEC

OITMCHIBAThH CBOICTBA OKCH/IOB
yIJIepoJia, COCTABIATh
YpaBHCHHS PEaKIUH,
COOTBETCTBYIOIINX IIEIIOYKE)»
MIPEBpaIIECHUH . IPOBOIUTH
Ka4eCTBEHHYIO PEaKIHIO TI0
Paclo3HaBaHUIO YTIIEKUCIOTO

YYHTBIBAOT MPABE
HHaHI/IpOBaHI/II/I U K
peueHus
ITo3naBaTenbHbIE
Hcnone3yroT nouc
“HPOPMALIIHN JIIIS
y4eOHBIX 3aTaHUI




rasa yueOHOH JuTparyy
Tonyuam 6o3modicHocmo KoMMmykaTHBHBIe
Hayuumucs: TPOTHO3UPOBATh KonTtponupyort 1
XMMHYECKHE CBOICTBA BEIIECTB
Ha OCHOBE UX CBOMCTB U
CTpOEHHUS
50. | YromabHasg kucjioTa u VYronbHast kucnota. Cosit yroJpHOI Hayuamcs: PeryasTuBHble:
e& COIII. KHCJIOTBI: KaJIbIIUT, COJA, MOTAII, UX JlaBaTh OMNpeNesIeHNs MOHATUAM | Pa3muuaror croco
3HA4YEHUE U IPUPOJAE U KUZHU «OKECTKOCTb BOJIBI» ,0IIUCHIBATH JeHCTBUS
KecTkocTh BOJBI 1 . o
N 4eJIoBeKa. CBOWCTBA YTOJIbHON KUCIIOTHI, ITo3HaBaTe/IbHBIE
croco0bl e€ YKecTkocTh BOJIBI U CITOCOOEI €€ COCTaBJIATh ypaBHEHUS peakuuil, | BiameroT oOmum I
YCTpaHeHUs YCTpaHEHHSI. COOTBETCTBYIOILIUX «IETIOUKE» 3ama4
JdemoncTpanuu: TIpeBpalIEHUI , COCTABIISATh KommykaTuBHBIe
OO6pa31bl IPUPOIHBIX COETUHEHUN Ha3BaHUs COJIEH yrolbHOM JloroBapusatoTcs
yriepona. O0pasibl BAXKHEHIINX IS KHCJIOTH, JESATEIBHOCTM, 1P
HApOJHOTO XO35MCTBA KapOOHATOB. MIPOBOAUTH KaUECTBECHHYIO pEIICHNIO
JIa6. onbITHI: peaKnuio Ha KapOoHaT - HOH
38. [Tonmydenue yroapHol kucnotel u | [lonyuam 6o3modicHocho
n3yudeHue ee cBoiicTs. 39. Ilepexon HAy4umucs: TPOTHO3UPOBATh
KapOOHATOB B TUIPOKapOOHATHI. XMMHYECKHE CBOIICTBA BEIIECTB
40. PaznoxxeHue ruipokapooHara HA OCHOBE MX CBOICTB U
HaTpHs CTPOEHHUS
51. | Kpemnuit CTpoeHHe aToMa KpEMHHS; Hayuamesi:, PeryasiTuBHbIE:
KPHUCTAJUTNYECKUN KPEMHHH, €T0 XapaKTepU30BaTh CTPOCHUE AZeKBaTHO BOCTIP
CBOWCTBA M NPUMEHEHUE aToMa KpeMHHUs, OOBACHITH MPEITOKEHHS U OL
3aBHCUMOCTb CBOMICTB KPEMHUS OJJHOKJIAACHUKOB
ot ero nosioxeHus B [ICXD JI.U. | IMo3naBarebHBIe
MenneneeBa, COCTaBIISTh BriOupatot Han60
XMMHYECKHE ypaBHEHNH, CIIOCOOBI PeIIeHUS
XapaKTepU3YIOUINE XUMUYECKUE | KOHTPOIHMPYIOT H C
CBOWCTBA KpEeMHHUS MPOIIECC U PE3YIIBT
IHonyuam 603modcHocmo KoMMmykaTHBHBIe
Hay4umsCcs: TPaMOTHO JloroBapuaroTcst
o0pamiaTecs ¢ BEIIeCTBAMH B GhyHKIHN 1 poen
IIOBCEIHEBHOU JKU3HU JIEATENbHOCTH
52. | CoeHEHUsT KPEMHUS Oxcupn kpemuwust (1V), ero npupoausie | Hayuamest:, PeryasiTuBHbIC:
pa3HoBUAHOCTH. CHIIMKATHI. OIUCBIBATh CBOMCTBA OKCHAA YYUTBIBAIOT MTPaBY
3HadYeHne COeMHEHNH KpEMHUS B KPEMHHSI, COCTABIISATh YPABHEHUS | IIAHUPOBAHHU U K
KUBOU U HEXXUBOW IIPUPOJIE. peakuuii, COOTBETCTBYIOIIUX pelieHus
JemMoHcTpanyum: «LEMOYKe» MPEeBPALCHUH . IMo3HaBaTe bHbIE
OO0pa31b! IPUPOIHBIX COSAUHEHNH HPOBOJHUTH KAUECTBCHHYIO Hcnons3yrot nowuc
KpPEMHHUSL. peaxIio Ha CHIMKAT - HOH uHpopManuy 11
JIa6. onbITHI: Tonyuam eo3mooicnocmy Y4eOHBIX 3aaHUH
41. Tlonmy4eHne KpeMHEBO KHCIIOTHI HayuumuCs: IPOTHO3UPOBATH y4eOHOM JIUTpaTy
W M3yYCHHE €€ CBOMCTB XMMHYECKHE CBOICTBA BEIIECTB KoMMmyKkaTHBHbIE
Ha OCHOBE UX CBOMCTB U YUuTBIBAIOT pa3Hb
CTPOEHHUS CTPEMSTCA K KOO
Pa3NUYIHBIX TTO3HUI]
COTPYJHUYECTBE
53. | CwymikaTtHas IonsTHE O CUIMKATHON Hayuamcs: IpakTHIECKOMY PeryasiTuBHble:
[IPOMBILLTEHHOCTD npoMbIIIeHHOCTH. CTEKII0, IIEMEHT, MIPUMEHEHHIO COSTMHEHUI Pafﬂl/I‘IaIOT CIIOCO
KepaMuKa. KpEeMHUS JIEUCTBHA
JdemoHcTpamym: Tlonyuam eosmodrcrocmo Ilo3HaBaTeIbHBIE
OO6pa3sisl cTeKIa, KepaMUKH, IIEMEHTA | HAYYUmbCs. MPOTHO3UPOBATH Brazgetor o0mmM 1
XMMHYECKHE CBOICTBA BEIIECTB 3a1a4
Ha OCHOBE MX CBOMCTB U KomMmykaTHBHBIE
CTpOEHHUS JloroBapuBarotcst
JEeSITeBHOCTH T10/]
YUUTEIS
54. | IpakTHYecKasi [MTonyuenne, cobupanue u Hayuamcsa: obpamarses ¢ PeryasiruBnbie:
pa6ora Ne6 pacro3HaBaHKe nabopaTopHbIM 000pyaoBaHueM | OCyIIECTBIISIOT IIC
rasos 1 HarpeBaTeIbHBIMY ITPUOOpaMH | KOHTPOJIb O Pe3y
[Tonyuenue,

B COOTBETCTBHUHM C IIpaBUIaMHU




cobupanue u
pacro3HaBaHKE ra30B

TCXHUKHU 6630HaCHOCTI/I,
OIIMCHIBATh XMMUYECKUM

OKCIICPUMCEHT C IIOMOIIBIO SA3bIKa

XHUMHH, ACJIaTh BBIBOJBI I1O

pe3yJibTaTaM SKCIIEPUMECHTA.

szywam BO3MOMNCHOCMb
Haydyumsvcs. 0CO3HABaThb

Ilo3HaBaTe/ibHbIE
Crposr peueBoe B
YCTHOW U MIHCHMEE
KoMMmykaTuBHBIE
Y4HTBIBAIOT pa3Hb
CTPEMSTCA K KOOP]
Pa3IUYIHBIX TTO3UI]

HEOOXOIMMOCTE COOJTFOIEHUS COTPYTHUIECTBE
npaBuwi b 1 OT mis coxpaneHus
CBOETO 37I0POBBS U
OKPY’KaroIInX
55. | O600ueHue o Teme Hayuamcsa: o600mare 3Hanus U | PeryjasiTuBHbIe:
«HeMeTamism MIPEACTAaBIATh UX cXeM, Tabuun, | BHocst HeoOxomu
TIpe3eHTaIUI JIEHCTBUE IOCJIE €T
OCHOBE €ro yJera
oIIMb0K
Ilo3naBaTe/ibHbIE
Crposr peueBoe B
YCTHOM U MINCHMEH
KomMmykaTuBHBIe
Koppextupyiot 1
56. KOHTpO JILHAS KonTponb npeamMeTHbIX 1 Hayyamca: npuMmeHsATh PeryasituBHBIE: C
padora Ne3 110 Teme MeTalnpeIMETHBIX YUeOHbIX AeHCTBUI | moNMydeHHbIE 3HAHUS U TMOIIATOBBI U UTC
no teme «HemeTasbny copMHUPOBaHHBIC YMEHHS AJL IO pe3yJbTaTy
«Hemeramib»
penIeHus yIeOHbIX 3a1a4 Ilo3naBaTeIbHBIE
CTpOSIT peUeBOE B
YCTHOM U TIHCHMEE
KomMmykaTuBHBIe
pa3Hble MHCHUS U
KOOpJAMHALINY Pa3
COTPKYTHIYECTBE
Tema 5. O6001meHre 3HAHUI 110 XMMMU 32 KYPC OCHOBHOI 11K0JIbI. [IoAr0TOBKA K MTOrOBOIi aTTECT
57. [Mepronnaeckwmii [Tepuoanueckuii 3aKoH U Hayuamcsa: 0600mathb PerynsatuBHbie:
3aKOH U [MTeproanueckast cucrema uH(OpMaIUIO IO TEME B BUJIE [ImaHupyioT cBOH
15 (T ————— XUMHUYECKHX DIIEMEHTOB CXEM, BBIIOJIHSTH TECTOBBIE COOTBETCTBHH C TI0
cpuoanaec . . Menneneera. duzndeckuit 3aJIaHUS 3a/maveii v ycaoBU
cucrema CMBICII TIOPSIKOBOTO HOMEpa Io3HaBaTE/IbLHbIE
. . Menneneena B HIIEMEHTA, HOMEPOB MEPHOJIA U 1 GOPMYITUPYIOT II
CBETE TEOPHH TPYTIITBL YpOKa; 0CO3HaHHO
CTPOEHHSI aToMa CTpOAT B yCTHOH 1
thopme
KoMMyHMKaTUBH
Bnagenue MmoHOITO
JMAJIOTHYecKoil ¢
58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600marp PeryasiTuBHble:
H3MEHEHHS CBOMCTR U3MEHEHNs CBOHCTB S/IEMEHTOB 1 X nH(OpManuIo 110 TEeME B BUIE Paénl/I‘IaIOT CIIOCO
COEIMHEHUH B IEpHO/IaX M TPYNIax B | CXEM, BBIIOJIHITE TECTOBYIO JeHCTBUS
JJIEMEHTOB U UX .

N CBETE MPEJCTABICHUH O CTPOCHUH paborty, IMo3HaBaTe bHbIE
COCIMHCHUN B aTOMOB 3JIEMEHTOB. 3HaUeHHE BraneroT o6IM I
nepuoJax v rpynnax ITepronmaeckoro 3akoHa 3a1a4
B CBETE KomMmykaTuBHBIE
MPEJCTaBICHUH O JloroBapHBarOTCs

JIeSATEIILHOCTH 1101
CTPOEHUH aTOMOB
yUHTeIs
3JIEMEHTOB. 3HAaYEHHE
ITepnoguueckoro
3aKOHa
59. | Buabl xXuMHYeCcKUX Bupl XUMUYECKUX CBS3EH U THITBI Hayuamcs: 0600mathb PeryasiTuBHble:
CBSI3€il M THIIBI KPHCTA/UTMMECKHX PEIIETOK. nH}pOpManuIo 1Mo TeMe B BHJC Pagj‘mqa}o]‘ CII0CO
B3anMocBs3b CTpOCHNUS ¥ CBOWCTB TaOJHIIBI, BHITIOTHATH TECTOBYIO JICHCTBUS
KPUCTATIIIMYCCKUX
BEILIECTB paboty Ilo3HaBaTeIbHBIE
PCHICTOK. Brnanerot o0mmM 1




B3anmocBsa3b
CTPOCHHUS U
CBOMWCTB BEILIECTB

3a1a4
KoMMmykaTHBHBIe
Kontponupyror ne

60. | Kimaccudukarus Knaccudukarnms XuMuaeckinx Hayuamca: 0600mathb PeryasiTuBHbie:
XUMHYECKUX PEaKLHii peaxiuii Mo pa3IMYHBIM IPU3HAKAM nH(pOpMaIHIO 10 TEME B BUJE Pagnnqa}oT CIoco
[0 PASTHUHBIM (4ucno U cocTaB pearupyromux u CXEM, BBITIOJIHATH TECTOBEIC JeHCTBUS
00pa3yIoIMXCsl BELIECTB; HAIN41e 3a7aHus ITo3naBaTenbHBIE
HpU3HAKaM. rpaHMIbl pasjaena das; BuazgeroT o6mumm 1
TEIIOBOH 3 PEKT; U3MEHEHUE 3a1a4
CTETEeHEeH OKUCIIEHUs] aTOMOB; KoMMyKaTHBHBIe
WCTIONIb30BaHNUE KaTaIn3aTopa; JloroBapuatoTcs
HalpaBJeHUE IPOTCKAHNUS). JEATEIBHOCTH 1O
yUHUTEIs!
61. CKOpOCTB CKOPOCTb XUMHUYECKUX PEAKIIU U Hayuamca: o006o0mars PeryasTuBHble:
XUMHYECKHX PEaKLii (haxTOpBI, BIUSIONINE HA HES nH(pOpMaIHIO 10 TEME B BUJE Pagnnqa}oT CIIOCO
CX€M, BBITIIOIHATH TECTOBYIO JeHcTBHA
paboty IMo3HaBaTeNLHbBIE
Branerot oOuuMm 1
3a1a4
KomMmykaTuBHBIe
KonTponupyrot 1
62. Knaccudukanms IIpocTele U CIIOXKHBIE BEIIECTBA. Hayuamca: 0600mars
HEOPraHMYECKHX MeTansbl ¥ HEMETAIBI , COCTAB, MH(OPMAIHIO [0 TEME B BUJIE
Ki1accuuKarys CX€M, BBITIOIHATH TECTOBYIO
BCIIIECTB pa6 oty
63. | CaoiicTBa OO0mue XMMHUYEecKre CBOMCTBa Hayuamcsa: 0600marh PeryasituBHbIe:
HEOPraHMUECKIX OKCHIIOB ¥ THIPOKCHIOB (OCHOBaHUi, | MH(GOPMALUIO 110 TEME B BUIIE Paznuuarot cioco
KHUCJIOT, aM(OTEPHBIX THAPOKCUAOB), | CXEM, BBIIOJIHATE TECTOBYIO JeHCTBHA
BCIICCTB conu B cBete TOJ] paboty IMo3HaBaTeJIbHbBIE
Brazgetor o0mmM 1
3am1a4
KoMMmykaTHBHBIe
KonTponupyrot 1
64. | ['egeTnueckue I'eHeTHueckue psAAbI MeTANIA, Hayuamca: 0600mars PeryasiruBHbIe:
pSLIBI METAIIA, HeMeTaljla U IIePeX0oqHOro MeTaia nH(pOpMaNuIo 110 TeMe B BUAE PaEHI/I‘IaIOT CIoco
CXEM, BBITIOJIHATH TECTOBYIO JIeUCTBHA
HEMETaJ1a 1 paboty ITo3HaBaTe/bHbIE
NEpExXoaHOro MeTajjia BrnaneroT o0muM 1
3am1a4
KoMMmykaTuBHBIe
KonTponupyrot 1
65. | TpeHunr- TpeHUHr-TeCTUPOBAHUE 110 PeryasiTuBHble:
TECTHPOBAHHE I10 BapuanTaMm [ 1A mpouuisIx JieT u PagnnqaloT CII0CO
papuantam THA JIEMOBEPCHI JIeUCTBHA
Ilo3HnaBaTe/ibHBIE
MPOMIIBIX JICT U Brnanerot o0ImuM 1
JEMOBEPCUU 3amay
KomMmykaTHBHBIE
Kountponupytot 1
66. | KonrposbHast TecTtupoBaHue o BapuaHTaM Hayuamcs: npumMeHsTH PeryasiTuBHBIE:
paGora Ned I'MA nemoBepcuu r[((i))nyquHHe 3HaHUA U MOIIArOBBIA U UTC
c(opMHpPOBaHHBIE YMEHUS IS IO PE3yNbTaTy
Pemenue ['MIA pelnieHust yaeOHbIX 3a1a4 ITo3HaBaTeJIbLHbIE
CTPOSIT peUeBOE B
YCTHOU ¥ MUChbMEE
KomMmykaTHBHBIE
DopMyIUPYIOT CO
1 TIO3UITHIO
67 | Peseps
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MYHUUWMAJTbHOE BIOAMETHOE
OBLIEOBPA3OBATE/IbHOE Y4YPEXOEHWE
"BOJSIbLLUEKYHAJTENCKAS CPEOHASA
OBLLEOBPA3OBATE/IbHAA LUKOJTA UMEHWN
NYCNAKOBA 'EOPTUA IBAHOBUYA"
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