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PABOYASI MPOTPAMMA IO XUMMHH 9 KJI. IO ®T'OC ( k yueGHHUKY
0.C. I'adpuensina)

IlosicHuTeNbHASI 3aNIUCKA

Pabouas mporpamma mist 9 kiacca 001meo0pa3oBaTeIbHBIX YUPESKICHUI
(6a30BBIl YPOBEHB).

Pabouast mporpamma cocraBiieHa B COOTBETCTBUH C TpeOoBaHusiMu DenepanbHOro
TOCYZAapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTAa OCHOBHOTO OOIIEro 00pa3oBaHMSA
Broporo mokoneHus (®I'OC). IlpumepHOlf mporpaMMBI OCHOBHOTO OOIIEro
o0pa3oBaHus 10 XUMUHU M aBTOpckoil [IporpamMmsel kypca xumuu mis 8-9 kiaccos
o01eoOpa3oBaTenbHbIX  yupexkaeHuid  (0a3oBbiit  ypoBenb) O.C. I'abGpuensna
(2012roma). Hacrosimas mporpamMma YYHTBIBaeT peKoMeHOanuu [IpumepHOit
MPOTPAaMMBI [0 XUMHH JUISI OCHOBHOH IITKOJIBI.

PaGouast mporpaMMa 1O  XMMHUHM:  KOHKPETH3UPYET  IOJIOXKEHHS
OyHAaMEHTAIBHOTO SApa COACPIKAHUS 00YUCHUS XUMUH C YIETOM MEXKIPEIMETHBIX
CBsi3eil  y4eOHBIX  IPEJAMETOB  €CTECTBEHHO-HAYYHOIO  IIMKJIA; OIpeelsier
MOCJIE/IOBATENILHOCTh  M3YYEHHUS]  ©IUHUIl  COJEpKaHHus OOy4YeHHs XHMHUH H
dopmupoBanus (pa3BUTHA) OOMHUX YYEOHBIX M CIEHUPUUECKUX TPEIMETHBIX
YMEHUIT; 1a@T OPHEHTHPOBOYHOE PACIpeeleHue yueOHOro BpEMEHH 110 pasjienaM U
TeMaM Kypca B MOJIAJIBHOCTH «HE MEHEE».

ConepkaHue IpOrpaMMbl HAalpaBJICHO HA OCBOCHWE 3HAHWII M Ha OBJIAJICHUE
YMEHHSAMH Ha 06a30BOM YpOBHE, 4TO cOOTBeTCcTBYyeT OOpa3oBaTenbHOIN IMporpaMme
mkosipl.  OHa  BKJIIOYAaeT BCE TEMbl, MpPEAYCMOTpEHHble  (eaepasbHbIM
rOCYZapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro 00pa3oBaHMA
M0 XUMHHU M aBTOPCKOW MPOrpaMMoii y4eGHOTo Kypca.

IIporpamma kypca «XuMHUM» IIOCTPOEHa Ha OCHOBE CIMpAlbHOH MOJENH,
IpesycMaTpUBaIOIIeil TOCTENEHHOE pa3BUTHE M YIJIyOJICHHE TEOPETHYECKUX

HpeﬂCTaBHeHI/Iﬁ npu JIMHETHOM O3HAKOMIJICHHUU C OMITUPUYCCKUM MATEPUAIIOM



B mnpeamerax ecTeCTBEHHO-MaTEeMaTHUECKOTO MHMKIA BEAyIIYI0 pOJb HIrpaeT
MO3HABATENbHAS IEATEIHHOCTh U COOTBETCTBYIOIINE €Il MO3HAaBaTeNIbHbIE YUeOHbIE
IeHcTBUSA. B CBA3M C 3THM OCHOBHBIMHM WHeJIAMH 00y4eHMs] XUMHH B OCHOBHOM

IOKOJIC ABJIAIOTCA:

1) ¢opmupoBanme y OOYyYAIONIMXCSA YMEHHS BHACTH W TIOHUMATh [EHHOCTh
00pa3oBaHUs, 3HAUUMOCTh XHMUIECKOTO 3HAHUS JJIS1 KXKIOTO YeJI0BEKa HE3aBHCHMO
0T ero npoeCcCHOHANILHON NEeSITENbHOCTH; YMEHHS pas3iinuaTbh (DaKThIU OLICHKH,
CpaBHHMBAaTh OLICHOYHBIC BBIBOJbI, BUJIETh UX CBSI3b C KPHUTEPUSIMHU OLIEHOK M CBS3b
KPUTEPHEB C OMPEICICHHON CHUCTEMOW IeHHOCTEH,(pOopMyIHPOBaTh u
000CHOBBIBaTh COOCTBEHHYIO TIO3HIINIO;
2) dbopmupoBaHHe y OOYYAOIINXCS IETOCTHOTO MPEACTABICHUS O MHPE M POIH
XUMHU B CO3/IaHUM COBPEMEHHOH €CTECTBCHHO-HAyYHOW KapTHHBI MHpPA; YMCHHUS
OOBACHATH OOBEKTH M TPOIECCHl OKPY’KAIOMIeH NEeHCTBUTEIEHOCTH — IMPUPOIHOM,
COLMANbHOM, KYJbTYpHOW, TEXHUYECKOW  Cpeapl, MCHOJb3Yys  JJI 3TOro
XUMHYECKHE 3HaHUS;
3) nmnpuobperenue OOYYAIOMIUMECSA OMBITA Pa3HOOOPA3HOW  JESATENBHOCTH,
MO3HAHUS W CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KIFOYCBBHIX KOMIICTEHTHOCTEH),
UMEIOIINX YHHUBEPCAJIbHOE 3HAYCHUE JJIsl Pa3IM4YHBIX BHAOB  JESTENbHOCTH:
pemieHuss mnpoOjeM, TPUHATUS peEIIeHWH, TOoWCKa, aHanu3a u 00paboTKH
HHpOpMAaLNH, KOMMYHHUKATHBHBIX HaBBIKOB, HAaBBIKOB HU3MEpeHUi,
COTPYIHAYECTBA, 0E30MAaCHOTO OOPAIICHUS C BEIIESCTBAMH B ITOBCETHCBHOM KH3HH.
3agayamu u3ydyeHusi yueOHOro nmpeamera «Xumus» B 9 Kiacce sSBISIOTCS:
yuyeOHble: (HOPMHUPOBAHME CHUCTEMbl XHMHUYECKMX 3HAaHMHA Kak KOMIIOHEHTa
€CTECTBEHHOHAYYHON KaPTHHBI MUPA;
pa3BHBalONINe: PA3BUTHE JIMYHOCTH OOyYalolMXcs, WX WHTEIUIEKTyalbHOE W
HpPaBCTBEHHOE COBEPILIEHCTBOBaHHE, (OPMHUPOBAHHUE Yy HUX T'yMaHHCTHYECKUX
OTHOIICHWH W 3KOJIOTHYECKH I1eJIeCO00pa3HOTO MOBEAEHUS B OBITY M B TPYIOBOM

JACATCIBbHOCTH,



BOCHHUTATebHBIE: (OPMHUPOBaHNE YMEHUH 0€3011aCHOTO OOpaIeHHs] CBEIECTBAMH,
UCIIOJIb3YEMBIMH B ITOBCEJHEBHOM >KW3HH; BBIPA0OTKA MOHMMAaHHs OOLIECTBEHHOU
MOTPEOHOCTH B Pa3BUTHH XMMUH, a TaKXkKe (POPMHUPOBAHUE OTHOLICHUS K XUMHHU KaK

K BO3MOXKHOH 00yacTu OyAymiel IpakTHIeCKOH JesITeTbHOCTH.

Oo0masi XapakTepuMcTHKA y4eOHOro npeamera « XuMHsD
B cootBercTBiE ¢ DenepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTebHBIMCTAaHIAPTOM
OCHOBHOTO o0miero oOpa3oBaHHS ydamquecs TOJDKHBI — OBJANeTh TaKUMHU
MO3HABATENILHBIMU YYCOHBIMU ACUCTBHISIMHU, KaK YMEHUE (OPMYIUPOBATEH MPOOICMY
Y TUTIOTE3Y, CTAaBUTH LIEJIH U 3aJ1a4H, CTPOUTH IUIAHBI JOCTHXKEHUS LIeIeH U peleHus
MOCTaBJIEHHBIX 33/1a4, IPOBOJUTH SKCIIEPUMEHT U Ha €r0 OCHOBE JENaTh BHIBOJBI U
YMO3aKJIIOUEHHUs], IPEACTABIATh UX U OTCTauBATh
CBOIO TOUKYy 3peHus. Kpome 53Toro, yuamyecs AODKHBI OBJIAJETh MpPHUEMaMHU,
CBS3aHHBIMU C OTpeEJeICHHEM TIOHATUW: OrpaHUYUBATh HX, OIUCHIBATD,
XapaKTepu30BaTh U cpaBHUBATh. Clie10BATENBHO, IPU U3YYEHUH XUMHHM B OCHOBHOM
IIKOJIE YYalluecs MOJDKHBI OBIANeTh YICOHBIMU JICHCTBUSAMH, TTO3BOJISIOINIMMA UM
JIOCTUYh JIMYHOCTHBIX, TMPEJAMETHBIX U MeETalmpeIMETHBIX 00pa3oBaTEeNbHBIX
pE3yNbTaTOB.
[Ipemraraemass mporpamMma IO XMMHH pacKpblBaeT BKJIal y4eOHOTO IpenMeTa B
JIOCTIDKECHHUE IIeJIeii OCHOBHOTO 00IIero oO0pa3oBaHHS M ONPEACIISACT Ba)KHEUIIIHE
cojeprKaTeIbHbIE JIUHUH IPeIMeTa:
- BeIIeCTBO — 3HAHMS O COCTaBE U CTPOCHHH BEIIECTB, UX BaKHEHITUX pH3HUECKIX
W XHUMHYECKHX CBOMCTBaxX, OMOJIOTMUECKOM JICHCTBUU;
© XHMHUYeCKasi peakuusi — 3HaHUA 00 YCIOBHSX, B KOTOPBIX MPOSBISIOTCS
XUMHYECKHE CBOMCTBA BENIECTB, CIIOCO0aX YIPABICHUS XUMHUYCCKUMH IIPOLIECCAMU;
NpuMeHeHHe BelleCTB — 3HAHUS W ONBIT MPAKTUYECKOW MAESITeNbHOCTU C
BEIIECTBAMH, KOTOpbIe HamOoJiee YacTo YHMOTPEOJIAIOTCS B MOBCEIHCBHOMN JKW3HH,

IUPOKO HCTOJIB3YIOTCA B MPOMBINIICHHOCTH, CCIBCKOM XOSHﬁCTBe, Ha



TPAHCIIOPTE;

* 13bIK XHMHH — CHCTEMa Ba)KHEHINUX MOHATUH XUMHH U TEPMUHOB, B KOTOPBIX
OHH OIMCHIBAIOTCS,, HOMEHKJIATypa HEOPTaHUIECKUX BEILIECTB, T. €. UX Ha3BaHUS (B
TOM YHCIIE ¥ TPUBUAIBHBIE), XUMUIECKUE GOPMYJIIBI I YPAaBHEHUS, a TAKXKe IPaBHia
nepeBoia MHOPMAIMK C ECTECTBEHHOTO S3bIKa Ha S3bIK XUMHUU U 00OpaTHO.

IIpu otbope comepkaHMs, KOHKPETU3UPYIOIIETO MPOTpaMMy, YUIMTBIBAJIOCh, UTO
nepen oOmmMM 00pa3oBaHMEM HE CTOMT 3ajadya NpO(EeCCHOHATBHOM ITOArOTOBKH
oOyuaromuxcs. OTO OIPEleluIo IOCTPOSGHHE Kypca Kak OOIIeKyJIbTypHOTO,
HaIpaBJeHHOTO0, IPEX/Ie BCEro Ha (POPMUPOBAHKE U Pa3BUTUE HHTEPECA K U3YyUCHHIO
XMUMHH. YYTeHa OCHOBHAas OCOOEHHOCTh IIOAPOCTKOBOTO BO3pacTta — HAYAJIO
nepexoja OT JAETCTBAa K B3POCIOCTH, KOTOPBIA XapaKTEpPHU3yeTCs pPa3BUTHEM
TI03HABATENILHOM Cephl.

Ha sTtanme OCHOBHOroO OOILIEro CpelHEro 0Opa3oBaHMS INPOUCXOIMUT BKIIOUEHHUE
00ydJaromuxcs B IPOEKTHYIO M HCCIIEI0BATENBCKYIO AEATEIbHOCTh, OCHOBY KOTOPOH
COCTABJIAIOT TaKHE YHHUBEpCalbHbIC ydeOHbIE HEHCTBHS, KaK YMCEHHE BHUICTh
npoOJieMbl, CTaBUTh BONPOCHI, KiIacCU(UIMPOBaTh, HaONIOJaTh, HPOBOIUTH
9KCHEPUMEHT, JeNaTh BBIBOABI U YMO3AKIIOYEHHUS, OOBICHATH, JOKAa3hIBATh,
3alMIIAaTh CBOM UJIEH, 1aBaTh onpeaesieHus NOHATHAM. Cro/1a e OTHOCATCS IPUEMBI,
CXOJHBIE C OIpPEJECIICHUEM IOHSATHH: ONUCAHME, XAPAKTEPUCTHKA, Pa3bsICHEHUE,
cpaBHeHHe, pa3zianueHne. POpMHUPOBAHNE ITHX YHHUBEPCAIBHBIX yUEOHBIX JEHCTBUI
HauyMHaeTcsl emé B HAyalbHOM IIKOJNE, a B Kypc€ XHMHUU OCHOBHOW IIKOJIBI
MPOUCXOJUT UX Pa3BUTHE U COBEPLICHCTBOBaHUE.B CBA3M ¢ 3THM pe3epBHBIE YacChl
IUTAHUPYETCS UCIOJIB30BaTh Ha (OPMHUPOBAHHE M Pa3BUTHE YMEHHUH MPOEKTHOH u
HCCIIEIOBATENIbCKON JEATENbHOCTH, YMEHHE BHIETh NMPOOJIEMBI, JeaTh BEIBOABI U

YMO3aKJIHOYCHHA.

MecTo y4edHOro nmpeaMeTa B y4eOHOM ILIaHe
OcoOEHHOCTBIO COJIepKaHHUA Kypca «XHUMHs» SBISIOTCS TO, YTO B 0Oa3MCHOM

y‘le6HOM (06pa30BaTCJ’IBHOM) IJIaHE 3TOT MPEAMCET MOABJIACTCA NOCICAHUM B PIAAY



M3Y4YCHUs] €CTECTBEHHOHAYYHBIX JUCLUUIUIMH. J[aHHAs HEOOXOAMMOCTb OCBOCHUS
OOBSCHSETCS TEM, YTO LIKOJBHUKH JOJDKHBI 00JIalaTh HE TOJIBKO OIPEAeIeHHBIM
3a1acoM NpeIBapHUTEIbHBIX €CTECTBCHHOHAYYHBIX 3HAHUH, HO U IOCTATOYHOXOPOLIO
Pa3BUTBIM aOCTPAKTHHIM MBIIUICHHEM. YUalUMUCS YK€ HAaKOIUICHBI 3HAHHS II0
CMEXHBIM JUCUMIUIMHAM IIMKJIa: OWOJIOTHMH, (DU3UKH, MaTeMaTHKH, Teorpaduu,
c(OpPMHUPOBAINCH YMEHUS aHAJIM3UPOBATh, BECTU HAOIIOACHHS, CPABHIBATH O0BEKTHI
HAOIIOIEHN.

B cooTBeTcTBHHM ¢ y4eOHBIM ITAHOM Ha M3YYeHHE XMMHHU B 9 Kiacce OTBOAUTCS 2
yaca B Heselno, 70 4acoB B roji, Ipy HOPMATUBHOI NPOJOIKUTEILHOCTH y4eOHOTO
roga 35 y4eOHbIX HeJeldb. B COOTBETCTBUM CO CIIOXKHMBLICHCS NPaKTUKOW
OpraHU3ald OCHOBHOI'O OOIIEro o0pa3oBaHHs B 00pa3OBATENILHBIX YUPEKICHHUAX
o0mrero o0pa3oBaHMs peajbHAs MPOJOJKHTEIBHOCTh YYEOHOTO TIoJa MEHbIIE
HOpPMaTHBHOW W cocTaBisier 34 yueOHble Henenu. TakuM o0pa3oM, BpeMms,
BBIACIIIEMOE pabovYnMHU y4eOHBIMHU IUIAaHAMH Ha M3y4eHHE XUMUHM B 9 Kiacce Ha
npaKkTHUKe paBHO 68 wacam.

C y4éToM HEeH30eXKHBIX IOTeph Yy4eOHOIO BPEMEHH, BBI3BIBAEMBIX Pa3MYHBIMH
O0O0BEKTUBHBIMH IPUYNHAMH, @ TAK)KE HEOOXOIMMOCTH BBIICJICHHUS IOTIOJHUTEIBHOTO
BPEMEHH Ha U3Y4YCHUE OTAENbHBIX BOIPOCOB Kypca XHMHH HpPOrpaMMOM
NpeIyCMOTPEH OOJIBIIOI 00BEM Pe3epBHOIO BPEMEHH -6 4acoB.

IIporpaMmoii peaycMOTPEHO MIPOBEIEHUE:

KOHTPOJBHEIX padot — 4,

MPAaKTUIECKUX paboT — 6 Jacos.

Cpok peam3anuy POrpaMMbl — OAWH YUE€OHBIN TOI.

®DopMbl, METOABI U CPEACTBA 00yYeHUsI, TEXHOJIOTHHU

B opmamHOM Kiacce BeAymIMMH METOAAMH OOydYeHHUS MpPEAMETy SBISIFOTCA:
OOBSCHUTENIBHO-WTIOCTPATUBHBI M PENPOAYKTHBHBINA, XOTS HCIIOIB3YEeTCsS H
YaCTUYHO-MOUCKOBBIA. Ha  ypokax HCHONB3YIOTCS 3JE€MEHTHI  CHETYHOLIUX
TEXHOJIOTHH: TUYHOCTHO -OPHEHTHPOBAHHOE O0y4eHHe, 0OydeHHe ¢ MPUMEHEHHEM

onopHbIx cxeM, MKT, npoekTHas 1esTeNbHOCTb.



Hcnonb3ytoTes cienyromue GopMbl 0oOydeHHUs: y4eOHbIe 3aHSTHS, DKCKYPCHH,
HaOJIOZEHWS, OTBITHL, JKCIEPUMEHTHI, padOTa C Y4eOHOW W JONOJHHUTEIbHOU
JIUTEpaTypoH, aHaNW3, MOHHTOPHHI, HCCIIEIOBATENbCKas padoTa, NPE3CHTALMS.
OmnpeneneHHOE MECTO B OBJIAICHUM JAHHBIM KypPCOM OTBOIMTCSI CaMOCTOSITENILHOM

paboTe: MOArOTOBKA TBOPYECKUX PadoT, coobieHuil, pedepatos.

@DopMbI IPOMEKYTOUYHOI M UTOrOBOM aATTEeCTALUH

[IpomexyTouHas aTTecTanusi NpOBOAUTCS B (opme:

- TECTOB;

-KOHTPOJIBHBIX;

- CaMOCTOSITENbHBIX PaloT;

- IPaKTHYECKHX;

- TBOpYECKHX padoT.

VYyaiuecss IpoxXoIaT UTOTOBYIO arrtecTaluio — B Buae [HA.

OO6yuenue Bepércs mo yueOHMKY O.C.I'abpmensn «Xwmmus 9 Kiacc», KOTOPBIN
COCTaBIAE€T EOUHYI0O JIMHUIO YYeOHUKOB, COOTBETCTBYeT  (heiepabHOMY
TOCYJapCTBEHHOMY OOpa3oBaTeIbHOMY CTaHIAPTY BTOPOTO MOKOJIEHHS 0a30BOrO

YpPOBHS B peanu3yeT aBTopckyro nporpammy O.C.I'abpuensaa( 2012r.)

OTinyuTeIbHBbIE 0CO0EHHOCTH padoyeil MporpaMMbl U ABTOPCKOM

OCHOBHOE coJIep)KaHHE aBTOPCKON MOJTHOCTBIO HAIJIO OTPAXKEHHUE B TAHHOW padoueit
nporpamme.

B pabouyto nporpamMmy 1o XMMHUU BHECEHBI H3MEHEHHS 10 CPABHEHUIO C aBTOPCKOM:
YBEJINYCHO KOJIMYECTBO YacOB Ha NOBTOPEHHE M3Y4YEHHOro B 8 Kiacce, U3 pe3epsa
nobasieHo 1 gac Ha «Mertamtsl» n gobasnen ldac ma Ilpaktnkym 1 «CpoiicTBa
METAJUIOB M UX coefimHeHui». OCHOBHOE OTIMYME AaHHOH paboyell mporpaMMBbl OT
ABTOPCKOW COCTOMT B TOM, YTO B aBTOPCKOW IpOTrpaMMe IpaKTH4ecKhe paboThl
CTPYyHIIIMPOBaHbI B OJIOKH - XMMUYECKHE IMPaKTUKYMBI, KOTOPBIC ITPOBOAATCA IMOCIIC
M3Y4YEHUs] HECKOJIIBKHUX PAa3JesioB, a B paboueil mporpamMme 5TH K€ INPaKTHYECKHE

pa6OTLI AAr0TCs MOCJIC U3YUYCHHUA



KOHerTHOﬁ TEMEI. DTO MO3BOJISET JIydlIe 3aKpenuTh TeOpeTI/I‘{eCKI/Iﬁ Martepuall Ha

IMPaKTUKC W TIPOBEPUTH MNPAKTHYCCKUEC YMCHHSA W HABBIKU HETIOCPEACTBEHHO IIO

JaHHOI TeMe. UTOOBI MPOBECTH MPAKTHYECKYIO pabOTy IO KOTAa-TO H3YIEHHOU TeMe,

TpeOyeTcsl NOIONHUTENBHOE BpPEMs A MOBTOPEHHS TEOPETHYECKHX OCHOB, UTO

HCKJIFOYACTCS B JAHHOW paboveii mporpaMme.

Koanuectpo
KosmuecTBo yacos
YacoB B .
Paznen . B padoueii
aBTOPCKOM
nporpamme
nmporpamMmme
1. [NoBTOpeHnue m3y4eHHOTO B 8 Kiacce. 3 4
2. Obmas XapaKTepUCTHKA
XUMHYECKHUX IJIEMCHTOB M XMMHUYECKHIX
peakuuit. Ilepuomuyeckuit 3akoH U 6 6
[lepuonndeckast crucTeMa XUMHYECKIX
anemenToB JI.M1.Menneneera
3.MeTamisl 14 14 +1 +2+1
4 IlpaktukyMm 1 «CBoiicTBa METAIUIOB U 2
UX COCITUHCHUI
5.Hemeramst 25 25+3
6. [IpaxkTukym 2 «CaoticTBa 3
HEMETAJJIOB M UX COCAMHEHHIDY
7.0600111€H1E 3HAHMI 110 XUMHUH 3a
KypC OCHOBHOM MIKOJEI. [loAroTOBKA K 10 10
T'hA.
Pesepn 4 2
Hroro:
68 68

PesynbTaTam ocBOCHHMS Kypca XUMHH

IIpn m3ydeHNM XMMUU B OCHOBHOHM IIKOJIE 0OECIEUYMBACTCS IOCTIDKCHHE

JIMYHOCTHBIX, METAIIPCIMETHBIX U MPECIMCETHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE:




® B IIGHHOCTHO-OPHUEHTAIIMOHHOHN Chepe — YyBCTBO FOPIOCTH 38 POCCHUCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOLLEHUE K TPYLY,
LEJIeY CTPEMIICHHOCTD;

® (opmHupoBaHKE EHHOCTH 3I0POBOTO U OE301IaCHOTO 00pa3a )KU3HH;
YCBOCHHUE TPaBHJI UHIMBHIYAJIBHOTO U KOJUIEKTHBHOTO O€30I1aCHOT0
MIOBE/ICHUS B UPE3BbIYAlHBIX CUTYALUAX, YTPOKAIOUIUX KU3HU U 310POBbIO
JIIOJICH;

® B TPYIOBOH cepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY AaibHEHIICH
00pa3oBaTeTbHON TPACKTOPHU;

® B [M03HABATCJIbHOW (KOTHUTHBHOM, HHTEIUICKTYaIbHOH) chepe — ymeHue
YIIPABIIATH CBOCH I103HABATEIBLHOU JESATEIBHOCTBIO.

® (opMHpOBaHHE OCHOB PKOJIOTMYECKOH KYJIBTYPBI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBILUIEHHS, Pa3BUTHE OMbITA
9KOJIOTHUIECKH OPHUCHTUPOBAHHOH pe(IIeKCHBHO-OIIEHOYHOH 1

HpaKTH‘IeCKOﬁ ACATCIBbHOCTH B J)KU3HCHHBIX CUTYAIUAX,

MeranpeamMeTHble:

® yMEHHE CaMOCTOSITEJIbHO OMNpEACNATh I1I€JIM CBOEro O0y4YeHHs, CTaBUTh W
¢opmysmpoBaTh Ui ce0st HOBBIE 33jaud B y4€Oe W II03HABATEIbHOU
JIeITeNIbHOCTH, pa3BUBaTh MOTHBBI M HWHTEPECHl CBOEW I103HABATEIbHOM
JIeSTeIbHOCTH;

® yMEHHE CaMOCTOSITEJIFHO IUIAHUPOBATh IyTH JIOCTHIXKCHUS eJIel, B TOM YHuCIe
aNbTepHATHBHEIC, OCO3HAHHO BHIOMpaTh Hambojee 3PQPEKTHBHBIC CIOCOOBI
pelieHust yueOHbIX U M03HABATEbHBIX 33/1ay;

® yMEHHE COOTHOCHUTb CBOM JEHCTBUSI C IUIAHUPYEMBIMH pe3yJibTaTaMH,
OCYIIECTBIISITH KOHTPOJb CBOEH [ESITeIbHOCTH B IIpoOlecce JOCTHKEHHS
pesynbTara, ONpeneNsTh CIIOCOObI NEWCTBHH B paMKax IpeJIOKEHHBIX
yCIIOBUH M TpeOOBaHMI, KOPPEKTHUPOBATH CBOU JEHCTBUSI B COOTBETCTBHUH C
WM3MEHSIOIIENCS CUTyalllel;

® YMCHUC  OILICHUBATb MMpaBUJIbHOCTb BBITTOJIHCHHA yqe6H0171 3aJa4u,



COOCTBEHHBIE BO3MOXKHOCTH €€ PELICHHUS;

® BJIaJICHUE OCHOBAMM CAMOKOHTPOJSI, CaMOOLIEHKH, TNPHUHATUS pEIleHHH u
OCYIIIECTBJICHHSI OCO3HAHHOTO BBIOOpa B Yy4eOHOW W TO3HABAaTEJILHOM
JIeSITEbHOCTH;

® yMEHHE ONPEICIISITh MOHATHS, CO3aBaTh 000OIIEHNSI, yCTaHABINBAThAHAIOT HH,
Kiaccu(UIMPOBaTh, CAMOCTOSTENBLHO BHIOUPATh OCHOBAHHUS M KPUTEPUH AJIS
KIacCH()MKaMy, yCTaHABIMBATh MPUYNHHO-CICACTBCHHBIC CBS3H, CTPOHUTH
JIOTHYECKOE pacCy’KIeHNe, YMO3aKIoueHHEe (MHIyKTUBHOE, IeAYKTUBHOE U IO
aHAJIOTHM) U JIeJ1aTh BHIBOJIBL;

® yMEHHUE CO3/1aBaTh, IPUMEHATh U IPe0Opa30BBIBATh 3HAKU M CHMBOJIBI, MOJIEITH
M CXEMBI JJIsI peIIeHUs] Y4eOHBIX M MO3HABAaTENIBHBIX 33/1a4;

® yMEHHE OpPraHMW30BBIBATH Y4eOHOE COTPYJHHYECTBO M  COBMECTHYIO
JIeSITENIbHOCTD C yYUTENIeM M CBEPCTHHKaMM; paboTaTh MHIMBUAYaJIbHO U B
Tpymme: HaxOOWTh OOllee peIIeHWe W pa3pelaTh KOH(IMKTBEI Ha OCHOBE
COTJIACOBAaHUSI ~ MO3MIMH ®W  y4éra  WHTEpecoB;  (OpMyIHPOBATH,
apryMeHTHPOBaTh U OTCTaUBATh CBOE MHEHHUE,

® YMEHHME OCO3HAHHO HCIIOJb30BATh PEUEBBIE CPEACTBA B COOTBETCTBHH C
3a/jaueif KOMMYHHMKAIlUU ISl BEIPAQ)XKEHUSI CBOUX UYBCTB, MBICIEH U
MOTPEOHOCTEH; TUITAHWPOBAHUS M PETYIIALNK CBOCH AEATEIbHOCTH;
BIaJC€HHE YCTHON U MUCBMEHHON PE4bl0, MOHOJIOTHYECKON KOHTEKCTHOM

peubto;

e (QopMHpOBaHME W pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIIOJIb30BAHMS
MH()OPMaMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTHH;

e (GopMUpOBaHHE U Pa3BUTHE IKOJOTUUECKOTO MBIIUICHHS, YMEHUEIIPUMEHSITh
€ro B II03HAaBaTEIbHOM, KOMMYHUKAaTUBHOM, COLMAJIbHOW IPAaKTHKE U

npo¢eCCUOHATBHON OpUCHTALINH.

IIpeamerHsIe:

1.B no3uaBaTtenbHOii cdepe:



® J1aBaTh ONPEACIICHUS U3YUYEHHBIX IOHATUN: «XUMUYECKUHU 3JIEMEHT», «aTOM»,
«HMOH», «MOJIEKYJIa», «IPOCTBIE U CIOXHBIC BEIIECTBA», «BELLIECTBOY,
«XHMUYECKast dopmynay, «OTHOCHTEIbHAS aTOMHas Maccay,
«OTHOCHUTEJBbHAs  MOJEKYJSIpHas  Macca», «BaJCHTHOCTB», «CTEIEHb
OKUCJICHHS», «KPUCTAJZIMYECKAs  PEIIETKa», «OKCUABLY, «KUCIIOTHLY,
«OCHOBaHUS», «COJM», «aM(POTEPHOCTh», KUHAUKATOPY, KIIEPHOANIECKHUIA
3aKOH», «IIEpHOJMYEcKas TaOIHIa», «U30TOIBD, «XMUMHUYECKAs CBSI3bY,
«QIEKTPOOTPULIATENBHOCTEY,  «XUMHUYECKass  PEaKUUsD», «XUMHYECKOE
YPaBHEHHE», «TE€HETHYECKas CBA3bY», «OKHCIEHHUE», «BOCCTAHOBICHHEY,
«QIEKTPOIUTHYECKAs AUCCOLHUALMA», «CKOPOCTh XUMHUECKON PEAKLIUN»;

® OIHMCaTh JEMOHCTPALlMOHHBIE U CAMOCTOATENBHO MPOBEACHHBIE XUMHUYECKUE
SKCHEPUMEHTHI;

® ONHCHIBATh M PA3IN4aTh HM3yYEHHBIE KIACCHI HEOPTaHUYECKHUX COEAWHEHMI,
IIPOCTBIE U CJIOXKHBIE BELIECTBA, XUMUUECKHE PEaKLUU;

® KJIaCCU(PHUIPOBATh M3YUECHHbIE OOBEKTHI U SIBJICHUS;

® [leN1aTh BBIBOABI U YMO3AK/IIOUECHHUS U3 HAOJIOACHUH, N3yUYSHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA HEU3YYECHHBIX BEILECTB I10
AHAJIOTMH CO CBOMCTBAMHU U3YYECHHBIX;

® CTPYKTYpHUpPOBAaTh H3Y4YCHHBI MaTepHal M XHUMHUYECKYI HH(POPMAIHIO,
MOJIyYEHHY0 U3 JPYT'UX UCTOYHUKOB,

® MOJIEJTMPOBATh CTPOCHUE aTOMOB AJIEMEHTOB 1-3 meprno/ioB, CTpOeHHE MPOCTHIX

MOJICKYJI;

2.BlIeHHOCTHO — OpMEeHTAllMOHHOM cepe:
® aHAIM3HUPOBATH U OIICHUBATH IMOCIICICTBUS [UIS OKPYKAIOIICH Cpeibl OBITOBOM
Y TIPOM3BOJICTBEHHOHW JCSITENLHOCTH YEJIOBEKAa, CB3AHHOW C MepepaboTKOM
BEIIIECTB,;
3. B tpynoBoii chepe:

® [IPOBOJUTH XHUMHYCCKAH OKCIICPUMCEHT,



4. B ciepe 0e30macHOCTH KU3HEAESITEILHOCTH:

e OKa3bIBaTh MNEPBYIO IMOMOIIL IPHU OTPABJICHUAX, OKOraX U APYrux TpaBMmax,

CBSI3aHHBIX C BEIIECTBAMH M JTAOOPATOPHBIM 000pPYJOBAaHHEM.

TemaTu4yeckoe IAHNPOBAHME Y4eOHOT0 MaTepHaJia

Ne HasBanue rnassl KomnuectBo | Ilpaktiueckue | KoHTposibHBIE
TJIaBBI 4acoB paboTsl paboTsl
IloBTOpPEHME M3YyUYEHHOTO 4
B 8 KJacce
Beenenue. Oomias 6 Nel
XapaKTepUCTHKA
XIMHUYECKHUX SJIIEMEHTOB
U XUMHUYECKUX PEaKLHi.
[lepuoauueckuii 3akoH U
[epromndaeckas cuctema
XUMHUYECKHUX JJIEMCHTOB
JA.N.Menneneena
1. | Meramis 18 Nel-3 No2
3. | Hemeramst 28 Ne4-6 Ne3
5. O0001eHre 3HAHWI TTO 10 Ned4
XFMHH 32 KypC
OCHOBHOMU IIKOJIBI.
IMoaroroBka k T'NA.
6. | Peseps 2
Hroro 68 6 4

OcHoBHOe coiep:kaHHE Kypca




Beenenne. O0mas XapaKTepuCTHKAa XHUMHYECKHX 3JIEMEHTOB U XMMHYECKHX
peakuuii. Ilepnoguyecknii 3akon u Ilepnoguyeckas cucrema

xumudeckux iementos JI. M. Menaeneesa (10 u)

XapakTepucTUKa 3JIEMEHTa II0 €ro nonoxeHuro B Ilepuonudeckon cucreme
xumudeckux 3nemMeHToB J. M. MenneneeBa. CBOHCTBA OKCUOB, KUCIOT, OCHOBaHUIA
U COJEHl B CBETE TEOPUU IJIEKTPOJUTUUYECKONM JUCCOLUMALMM U OKUCJICHMS-
BoccTaHOBJICHUA. [loHATHE 0 TEpEeXOAHBIX  d3JeMeHTaXx. AMQOTEPHOCTE.
I'enerndyeckuil pax  nepexomHoro  aeMeHra. llepuomndyeckuii  3akoH U
[Tepuoaunueckas cuctema xumuueckux snemenToB J[. . MenneneeBa. Xumuueckas
OopraHu3alys )KUBOM U HEXXMBOW MPHUPOAbl. XUMHUYECKUHA COCTaB slpa, MAaHTHH U
36MHOH KOpbl. XUMUYECKHE 3JEMEHTHI B KIETKaX >KUBBIX OPraHU3MOB. Makpo- u
MHUKpO3JIeMeHThI. O000IIECHHE CBEICHHI 0 XUMHUYeCKUXpeakiuax. Kiaccuduxanms
XMMUYECKUX PEaKIUil 10 Pa3INuHBIM NpPHU3HAKaM:

«YHUCIIO ¥ COCTAB PEarHPYIONINX M 00Pa3yIOMIUXCSI BEIIECTBY», «TEILUIOBOH dPPEKT,
«HAINPaBIICHHUEY», «W3MCHEHHE CTETNICHEH OKWCICHUS OJIIEMEHTOB, OOpa3yFOIIIX
pearupyroie BeIIecTBay, «(da3ay, «UCIOIb30BaHHE KaTain3zaTopa». [loHsaTHE O
CKOPOCTH XHMHYECKOH peakmuu. PakTOpbl, BIUSAIONINE Ha CKOPOCTh XUMHUYECKUX
peakuii. Katanmsatops! u katanu3. THTHONTOPBI. AHTHOKCHIAHTHI.
JdeMoHcTpanum.

Paznuunbie Gpopmbl Tabauns! [{. . Menneneesa. Moaenu atoMoB 35ieMeHTOB 1— 3-
TO IepHOJ0B. Moeb CTPOCHHUS 3eMHOTO mapa (IOTIepeyHbIi pa3pe3). 3aBUCHMOCTb
CKOPOCTH XUMHUYECKOH peakluy OT NPUPOAbl PEarupyroInX BEMIECTB. 3aBUCUMOCTD
CKOPOCTH XMMHYECKOH peakIMu OT KOHIEHTPAI[MH pearupyromux BemIECTB.
3aBUCUMOCTh CKOPOCTH XHMHYECKOW pEaKIMHd OT IJIOIMAIH CONPHUKOCHOBEHMS
pearupyroIux BEMIECTB (KKHUIISIINA CII0i»). 3aBHCUMOCTh CKOPOCTH XUMHUYECKOH
peakuuu OT TeMIEepPaTypbl pearupyrolux BelecTB. | OMOreHHBIH U TreTepOoreHHbIH

KaTann3bl. @epMeHTaTHBHBIHN KaTtanus. MHrnbuposanue.



JlabopaTopHble ONBITHI.

1. TTomryueHne ruAPOKCHIA IMTHKA U MCCIIEJOBaHUE €ro CBOUCTB. 2.MopenmmpoBanne
noctpoenus Ilepuonnyeckoil cucreMbl xumuueckuxiieMeHToB /1. M. Menneneesa.
3. 3amemenne xenmesoM Menum B pactBopecyibdara meau (II). 4. 3aBucumocts
CKOPOCTH XUMHUECKOHM peaklMu OT IPUPOABI PearnpyroUX BELIECTB Ha MpUMeEpe
B3aUMO/JICHCTBUS KUCIIOT C METaJlJIaMH.

5. 3aBUCHMOCTD CKOPOCTH XMMHYECKOH PEaKIHWU OT KOHICHTPALWU PearnpyOIIIX
BEILIECTB HAa MpUMEpEe B3aUMOJCHCTBUSA IIMHKA C COJITHOW KHUCJIOTOM pa3IMyHOMN
KOHIICHTpAaIluu.

6. 3aBUCHMOCTD CKOPOCTH XUMHYECKOW PEAaKIHU OT IUIOMIAJN COIPHUKOCHOBEHHS
pearupymomux BeuecTB. 7. MOJENIUpOBaHUE «KHIISIIEro clos». 8. 3aBUCUMOCTD
CKOPOCTH XHMMYECKOH peakIuH OT TeMIepaTyphl pPEarupyrolux BeIIecTB Ha
npumepe B3aumojeiictBust okcuaa mend (I1) ¢ pacTBopoM cepHOIl KHCIOTHI
pa3nuaHoi Temrepatypsl. 9. PasznoxkeHue mepokcuia BOAOpoaa ¢ IMOMOIIBI0 OKCHIA
mapranna (IV) u kxaramaser. 10. OGHapy)keHHEe KaTajassl B HEKOTOPBIX MHUINEBBIX
npoaykrtax. 11. MuarmOupoBaHue B3aMMOAEHCTBHS KHCIOT C  MeETaUIaMU
YPOTPOIMHOM.

IIpenmeTHble pe3ybTaThl 00y4eHHSs

Yuamuiics 10JIKeH ymems:

HUCIIOJIB30BaTh pu XapaKTCPUCTUKE HpeBpaHleHI/Iﬁ BCIIIECTB IIOHATHUA:
«XHMUYECKasi peakUus», «pPeakUud COCOUHEHHS», «PEaKUUH paszjoKEHUs»,
«peaknuu OOMEHa», «pEaKkIMH 3aMCEIICHUS», «PeaKIuh HeUTpaTH3alum,
«3K30TEPMUYECKHE PEAKLUN», <«OHAOTCPMHUECKHE peakIun», «0oOpaTUMbIe
peakuumn», «Heo6paT1/1M1>1e peaKkuumn», «OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC
peakuuun», «rOMOT€HHBIE PEaKlUW», «FETEPOTreHHbIE PeaKlUn», «KaTaJIUTHYECKUE
peaKkuumn», «HEKATAMTUYECKHE pPEaKLUUN», «TEIUIoBOi 3((dexT XuMHUIecKon
peaKmm», «CKOPOCTh XUMHUECKON PEAKITUID, «KaTaIu3aTop;

XapaKTCpU30BaTb XUMHNYCCKUE DJICMCHTHI 1*3-1"0 TIEPUOAOB IO HX ITOJIOKCHUIO B
Tlepuonuueckoit cucreme xumudeckux aneMenToB . . MenaeneeBa: xuMuueckuit

3HaK, MOPSAAKOBBIM HOMEp, MEpUOJ, Ipylna, MOATPYyIIa,



OTHOCHTEJIbHAsl aTOMHasi Macca, CTPOSHUE aroMa (3apsia sIpa, YUCIO MPOTOHOB M
HEWTPOHOB B sjpe, OOIIee YHCIO DJIEKTPOHOB, paclpeieiieHUE 3JIEKTPOHOB IO
JJIEKTPOHHBIM CJIOSIM, IPOCTOE BEIIECTBO, (hopMyia, Ha3BaHWE W THUIl BBICLIETO
OKCH[a ¥ THAPOKCHIA, JIETYIEro BOJOPOIHOTO COSTUHEHHUS (/7151 HEMETAIlIOB));
XapaKTepu3oBaTh OOLIME XMMHYECKHE CBOiicTBa aM(pOTEpHBIX OKCHUAOB H
TUIPOKCUZIOB; IPUBOJAUTH IPUMEPHI PEAKLMM, IMOATBEPKAAOIUX XUMHUYECKUE
CBOifcTBa aM(OTEPHBIX OKCHIOB U THIPOKCHIIOB;

JaBaTh XapaKTePUCTHKY XHMHYECKUX PEaKUHMid IO YHCIYy ¥ COCTaBYy HCXOIHBIX
BEILECTB U MPOAYKTOB PEaKIMH; TeIIoBOMY 3((eKTy; HalpaBICHUIO MPOTEKAHUS
peakLy; U3MECHEHUIO CTETIEHeH OKHCIICHHsI DJIEMEHTOB; arperaTHOMY COCTOSIHUIO
MCXOJHBIX BEILECTB; yYaCTHIO KaTalll3aTopa;

OOBSICHAT, M MPHUBOAUTH IMPUMEPHI BIMSHUSI HEKOTOPBIX (hakTopoB (mpupona
pearupyroIux BELIECTB, KOHLEHTpalys BEIISCTB, [aBIECHUE, TeMIeparypa,
KaTaJIU3aTop, MOBEPXHOCTh CONMPUKOCHOBEHHUS PEArupyIOIIHNX BEIECTB) HACKOPOCTb
XHUMHYECKHX PEaKLuii;

Ha6J'IIO}IaTI> M ONUCBHIBATH YPAaBHCHUS peaKHI/Iﬁ MEXKIY BCUICCTBAMH C IMOMOMIBIO
€CTECTBEHHOTO (PYCCKOI'0 WJIK POJHOIO0) s3bIKA U S3bIKa XMMUH;

HPOBOJIMTB OIIBITHI, MOATBEPIKIAOIIIE XUMHYECKHE CBOMCTBa aM(OTEPHBIX OKCHIOB
U THIPOKCHIOB; 3aBHCUMOCTb CKOPOCTH XHMHYECKOH pPEaKUUMH OT PpasIHYHBIX
(haxkTopoB (mMpupoaa pearupyroiiux BENIeCTB, KOHIIEHTPAIUS BEIIECTB, JaBlICHUE,
TeMIlepaTypa, Karaju3aTrop, IOBEPXHOCTh CONPHUKOCHOBEHHUSI pearupyrouimux

BEIIECTR).

MeranpeaMeTHble pe3yJbTaThbl 00y4eHusl

VYuamuiica 101KeH ymems:

OTIPeNIeNATh LIeJb YIeOHO! IeATETFHOCTH C TOMOIIBIO YUYHUTENS U CAMOCTOSTENBHO,
HCKaTh CPEICTBA €€ OCYIIECTBIICHU, paboTas Mo IUIaHy, CBEPSATh CBOU JNCHCTBHS C
HCIb0 W TIIpU HCO6X0)II/IMOCTI/I HCIIPABJIATH OIINOKH C MOMOIIBIO YYUTCIA U
CaMOCTOSITENIFHO;

COCTABJIATh AHHOTAIIMKO TCKCTA,



CO3[1aBaTh MOJIETIM C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa |
NpPE/ICTaBICHUEM WX B  INPOCTPAHCTBEHHO-TpaUYEeCcKOd  WJIM  3HAKOBO-
CHUMBOJIHYECKOU popme;

OTIpeNeNATh BUABI KIIACCH(PHUKANNN (€CTECTBEHHYIO U MCKYCCTBCHHYIO);
OCYIIECTBIIATH MIPAMOE IEAYKTUBHOE 10KAa3aTEIBCTBO.

Tema 1. Mertaaisl (15 4)

ITonoxenune meramnoB B Ilepuoanueckoil cucreMe XUMUYECKUX 3neMeHToB [l. .
MenzaeneeBa. Metamnndeckass KpUCTAIMYECKAss pEIIETKa W METaJUINYecKas
XUMHYecKas cBsi3b. OO1ue pusnueckue cBoicTBa MetayuioB. CIUIaBbl, UX CBOWCTBA
U 3HaYeHue. XMMUYeCKHe CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENIEH, a TAKXKe B CBETE
UX TIOJIOKEHHUA B 3JCKTPOXMMHUYECKOM psAy HampshKeHHH MetamnoB. Kopposus
METaJUIOB M CHOCOOBI OOpBOBI ¢ Hel. Metamnel B mpupoge. OOmue crmocodsl ux
MOy YCHUS.

O0masi XapakTepucTHKa LIEJOYHBIX MeTadaoB. Metamsl B npupone. Obuue
croco0pl ux noxydeHus. CtpoeHue aTtoMoB. lllemouHble MeTaymipl — TNPOCTHIE
BelllecTBa. BajkHelme coeAnHEeHNS MIEIOYHBIX METAJUIOB — OKCHIIBIL, THAPOKCHIBI
U coJH (XJIopuabl, KapOOHATHI, CyIb(aThl, HUTPATHl), IX CBOMCTBA U IMPUMEHEHHUE B
HapoIHOM Xo3saicTBe. KanuiiHsle ynoOpeHus.

O0mas xapakTepuCTHKA 3JIEMEHTOB IIaBHOI noarpynnsl |l rpynnel.
Crpoenne atomoB. IllemoyHo3eMenbHBIE METaUIbl — MPOCTHIE  BEIIECTBA.
Baxueilimme coeTnHEHNS IEI0YHO3EMETbHBIX METAJIIOB — OKCH/IBL, THAPOKCHIBI U
comy (XJIOpHUIBL, KapOOHATBI, HHUTPATHI, cyinbGhaTsl, QocdaTel), UX CBOICTBa U
NPUMEHEHNE B HAPOJHOM XO3SHCTBE.

AOMUHMIA.

Crpoenne aTtoma, (U3NYECKHE M XHMHYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.
CoenuHeHHsT IIOMHHUST — OKCHJ W THIPOKCHA, HUX aM(OTEpHBIH XapakTep.
Baxneiimue conu amomunus. [IpuMeHeHNe alIOMUHUS U €r0 COETUHEHUI.
Keneso.

Crpoenue aroma, (U3NYECKHE M XMMHUYECKHE CBOMCTBa IPOCTOrO BEIECTBA.

Teneruyeckue psaabl Fet? u Fe's,



Baxxueiiue conu jxeneza. 3HaU€HUE >KeJle3a U ero COCAUHEHHUM Al MPUPOAbl U
HapOJHOTO XO3sIicTBa.

JdeMoHcTpanum.

OO0pa3ipl  IIETOYHBIX M MICIOYHO3EMENBHBIX MeTaioB. OOpasilbl  CILIaBOB.
B3aumonelicTBue HaTtpus, TUTHS U KalbLus ¢ BOJOW. B3aumopeiicTBue HaTpus u
Mar"usi ¢ KHcIopoaoM. BzaummopeiicTBue meTainoB ¢ HeMeTamnamu. llomyuenue
ruapokcuios xxenesa (1) u (11).

JlabopaTopHble ONBITHI.

12. B3aumoneiicTBHe pacTBOPOB KHCJIOT U coJiel ¢ MeTautaMu. 13. O3HaKOMIICHHUE
¢ pyaamu xene3a. 14. OxpalluBaHUE MJIAMEHHU COJIIMU ILEIOYHBIX METaoB. 15.
B3aumoneiictBue kanpuus ¢ Bomoi. 16.0lomydeHue ruppokcuna KambIMs U
HCCJIEIOBAaHUE €T0 CBOMCTB.

17. Tlomy4yeHne THAPOKCHAA ANIOMUHUS W FHCCIENOBaHWE ero cBoicTe. 18.
BsaumoneiicTBre Kene3a ¢ constHoi kuciotoit. 19. [omydeHnue ruipoKCHIOB Kele3a
() u (IIT) u M3yYeHHE UX CBOMCTB.

IIpenmeTHbie pe3yjbTaThl 00y4eHUS

Yuamuiics 10JIKeH ymens:

WCIIONBb30BaTh IPH XapaKTEPUCTUKE METAUIOB M WX COCIAWHEHUN TOHATHUSA:
«METaJLIBD, «psn aKTUBHOCTH  METaJIOBY, «IIETTOTHBIE METaJUIbD»,
«IIEJI0OYHO3EMEINIbHBIE METAIIIB), UCTIONB30BaTh WX MPH XapaKTEPUCTHUKE METAIIJIOB;
JIaBaTh XapaKTEPUCTUKY XUMHUYECKHX JJIEMEHTOB-METAJUIOB (IIEJIOYHBIX METAJIOB,
MarHus, KallbIUs, ATIOMHHHUS, JKelle3a) M0 WX IOJIOKeHUro B [lepuommueckoin
cucreMe xuMudeckux onemeHtoB J[. M. MengeneeBa (XMMHYECKHHA 3HAK,
MOPSAIKOBBIM HOMED, MEPHOJ], TPYIIa, MOATPYIa, OTHOCUTENbHAS aTOMHAasl Macca,
CTPOCHHE aToMa (3aps sapa, YHCIO IMPOTOHOB M HEHTPOHOB B sJpe, 00IIee YHCIIO
JJIEKTPOHOB, pAaCHpElelICHUE DSJCKTPOHOB II0 AJIEKTPOHHBIM CJIOSM), MPOCTOE
BEIIECTBO, ()OpMYJIa, Ha3BaHWE W THII BBICIIETO OKCHA ¥ THAPOKCHUIA);

Ha3bIBaTh COCAMHCHUA MCTAJIJIOB U COCTABJIATH UX q)OpMyJ'IBI 110 Ha3BaHUIO,



XapaKTepU30BaTh CTPOCHHE, O0IIHMe (PU3UUCCKUE U XUMHYCCKHE CBOWCTBA MPOCTHIX
BEIIIECTB-METAJLJIOB;

OOBSCHATH 3aBHCHMOCTH CBOMCTB (WM TIPENCKa3bIBATh CBOMCTBA) XUMHYECKHX
3JIEMEHTOB-METAJIIOB (paanyc, METAIUTMYECKIE CBOWCTBA HIIEMEHTOB,OKHCIHTEIBHO-
BOCCTAHOBUTECIILHBIC CBOWCTBA 3JEMEHTOB) U O0O0pa3yeMbIX HMH COCIUHCHUMN
(KHCJ’IOTHO-OCHOBHLIC CBOMCTBa BBICIINX OKCHUJOB U TUAPOKCUIOB, OKHUCIUTECIBHO-
BOCCTAHOBUTEINIFHBIE CBOHCTBAa) OT ToNokeHUs B [lepuommdeckoit cucteme
XxuMHu4Yeckux 3meMenToB [l. 1. Menpaeneena;

OMHUCHIBATH OOIIME XUMHYCCKHE CBOMCTBA METAUIOB C IOMOIIBIO €CTECTBEHHOIO
(pPyCCKOTo HIIH POJHOI0) SI3bIKA U SI3bIKA XUMUH,

COCTaBIITh MOJICKYJISIPHBIC YPAaBHCHHS PEAaKIWN, XapaKTCPH3YIOUMINX XUMHYCCKUE
CBOWCTBAa METAJUIOB U X COEIMHEHUH, a TAK)KE AJIEKTPOHHBIE YpPaBHEHHUS ITPOLIECCOB
OKHCJICHHSI-BOCCTAHOBJICHHUS;

YpaBHEHHS AJIEKTPOJUTHYCCKOW IWCCOUMAIINH; MOJEKYJSpHBIC, TIIONHBIE U
COKpalICHHbIC HOHHBIC YPAaBHCHUS peaKuMﬁ C Y4aCTHCM DJICKTPOJIMTOB,
yCTaHaBJIUBATh MIPUYNHHO-CJIICACTBECHHBIC CBA3U MCXKIY CTPOCHUEM aToMma,
XUMHYECKOH CBS3bIO, THIIOM KPHUCTAJUIMYECKOM pEHMIeTKH METAIOB H HX
COEIMHEHU, UX O0IMMHU PU3MIECKUMH U XUMUYECKUMHU CBOMCTBAMU;

ONMCBHIBATh XMMHUYECKHE CBOMCTBA ICJIOYHBIX U HICJIIOYHO3CMCIBbHBIX MCTAJIJIOB, a
TaKXKe AFOMUHIS ¥ JKeJie3a U UX COSTMHEHH C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) SI3bIKA M S3bIKA XUMUH;

BBITIOJIHATD, Ha6J'IIOI[aTI) M ONIUCHIBATh XUMUYECKHU I OKCIICPUMEHT 110 paCliO3HaBaAHUIO
Ba)XHEHIIINX KATHOHOB METAJIIOB, THIPOKCH/I-UOHOB;

SKCIEPUMEHTAILHO KCCIICI0BAaTh CBOMCTBA META/UIOB W WX COCIAMHEHHMA, peliaTh
JKCIEPUMEHTANBHBIC 33]]a4 TI0 TeMe «MeTauiby;

OMKCHIBATH XUMUYECKUN IKCIEPHUMEHT C MOMOIIBI0 €CTECTBEHHOIO (PYyCCKOTO HIIH
POJTHOTO) SI3BIKA U SI3bIKA XUMUH;

MPOBOIUTH PACYeThl IO XHUMHUYECKHM (opMylTaM W YpaBHEHHSIM pPEaKIuH,

MPOTCKAMUX € YyHaCTUEM MCTAJIJIOB U UX COGHHHCHHﬁ.



MeTtanpeaMeTHbIe pe3yJIbTAThl 00y4eHHs

Yyamuiics 10JIzKeH ymemp:

paboTaTh IO COCTaBJICHHOMY IUIaHy, WCHOJNB3Ysl Hapsily C OCHOBHBIMU H
JIOTIOTHUTENbHBIE CPEICTBA (CIPABOYHYIO JTUTEPATYPY, CIIOKHBIE IPUOOPHI, CPEACTBA
UKT); c HOMOIIBIO yuHTeNss OTOMpaTh JJIsl PelleHHs] YUeOHBIX 3a/iad He0OX0AuMbIe
CJI0BapH, SHLUKIIONEINUH, CIIPABOYHUKY, 3JIEKTPOHHBIE AUCKY;

COIIOCTABJIATh U OTOMPATh MHPOPMANHIO, TIOIYYCHHYIO U3 PAa3IMIHBIX HCTOUYHHKOB
(coBapy, SHIMKIIONENH, CIIPABOYHHKH, 3JICKTPOHHBIE THUCKHU, ceTh VIHTEpHET);
NPE/ICTaBIATh MHOOPMALMIO B BUJAE TAaOJIUIL, CXEM, ONOPHOTO KOHCIIEKTa, B TOM
qucie ¢ npumeHenueM cpeacts MKT;

oopMIIATH CBOM MBICIH B YCTHOH M NMHCBMEHHON PEUYH C YIETOM CBOHMX YUEOHBIX
U )KU3HEHHBIX PEUeBBIX CUTyalllii, B TOM 4HcIie ¢ IpuMeHeHueM cpeacts UKT;
COCTaBIIAATh PELIEH3UIO HA TEKCT;

OCYILIECTBJIAT J10KA3aTEIbCTBO OT IPOTUBHOIO.

Tema 2. Ilpaktukym 1. CBoiicTBa MeTa/IOB U UX coequHeHuii (3 )

1. OcyuecTBieHHE IIETIOYKH XUMUYECKUX MpeBpatienuii. 2. [loayueHue u cBoiicTBa
COeIMHEeHU MeTayutoB. 3. PellieHne sKCIiepuMEHTAIBHBIX 33/1a4 Ha paclio3HaBaHUE U
HNOJy4YEeHNE COEAUHEHNH METAILIOB.

IIpeaMeTHbIe pe3yJbTaThl 00y4eHUS

Yuamuiics 10JIKeH ymens:

obpamatecst ¢ 1a60paTopHBIM 000pYAOBaHHNEM W HATrpeBaTENILHBIMHU MpUOOpamMu B
COOTBETCTBHH C TIPAaBIJIAMHU TEXHUKH OE30MIaCHOCTH;

HaOJIOaTh 3a CBOMCTBAMHM METANJIOB M HUX COCAWHCHWH W SBICHUAMH,
MPOUCXOAIUMY C HUMU;

OTHCHIBATh XUMHUYECKUI SKCIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WITH
POIHOTO) A3BIKA M A3BIKA XUMUH;

JieNaTh BBIBOABI IO pe3ysibTaTaM MPOBEIECHHOIO 3KCIIEPUMEHTA.

MeTtanpeaMeTHbIe pe3yJIbTAThl 00y4eHHs

VYdamuiics 0JIZKeH ymems:



OMpEeNeNaTh, HUCXONA W3 Y4YeOHOW 3aJaud, HEOOXOIUMOCTh HCIOJIE30BAHUS
HAOJIFOICHUS WJTH SKCIICPUMCHTA.

Tema 3. Hemerawist (25 u)

OOmmasi XapakTepUCTHKAa HEMETAJUIOB: MOJIOKEHUE B Ilepuoamyeckoil cucteme
xuMmudecknx 3eMeHTtoB [I. W. MengeneeBa, 0COOCHHOCTH CTPOEHHS aTOMOB,
anekTpooTpunarenbHocTh  (D0) kak Mepa «HeMmeTtaluimdyHocTw», psag  D0.
Kpucrannuueckoe CTpoeHHE HEMETANIOB — IMPOCTHIX BEIIECTB. AJUIOTPOTMHSL.
®dusnueckue cBoiicTBa HeMeTaioB. OTHOCUTEIBLHOCTh MOHITHH «METAILI» U
«HEMETaJLI».

Bomopon. Ilonoxenue Bogopona B Ilepuoanueckoil cucTeMe XUMHUYECKUX
anemeHToB [[. U. Mengeneea. CTpoeHue aToMa M MoJIeKydbl. DPuU3NYECKUE H

XHMHYCCKHE CBOMCTBA BOAOpOAA, €TI0 MOJY4YCHUE U IPUMCHCHUC.

Bona.

Crpoenue Moniekybl. BomopoaHas xumudeckas cBsizb. u3nueckue CBOWCTBA BOJIBI.
AHomanuu cBoicTB Boabl. ['unpoduibHbie 1 ruapodoOHbIe BelecTBa. XMMUYECKHEe
cBoiicTBa Boabl. KpyroBopor Boasl B mpuposae. Bomooumcrka. Aspamnms BOJBI
BorroBbie GprinbTpel. MuHepasibHble BOABL. JMCTMIINMPOBaHHAS BOJA, €€ MOJIy4YeHHE
Y IIPUMEHEHHE.

Oo0masi XapaKTepucTHKA rajoreHoB.

Crpoenne atomoB. IIpocThle BeliecTBa W OCHOBHBIE COCIMHEHMS TajOreHOB, MX
CBOIICTBA.

Kpartkne cBexenust o xiope, Opome, grope u ifozne. [IpumeHeHre TaOreHOB U UX
COE/IMHEHUH B HAPOJHOM XO3SIHCTBE.

Cepa.



CrpoeHue aroma, ajuIOTPONUS, CBOMCTBA M NPHUMEHEHHE POMOWYECKOW CepHl.
Oxkcusl cepsl (1V) u (VI), ux monydenue, cBoicTBa 1 npuMeHenne. CepHas KHCIOTa
U €€ COoNM, UX NPUMEHEHHE B HApOJHOM Xo3diicTBe. I[Ipon3BOACTBO cepHOM
KHCIIOTHI.

A3oT.

CrpoeHne aToMa U MOJIEKYJIbI, CBOWCTBA IPOCTOTO BEUIECTBA. AMMHUAK, CTPOCHHE,
CBOICTBA, NOJTy4eHHe 1 npuMeHeHne. Coau aMMOHUS, UX CBOICTBA HIIPHMEHEHHE.
Oxkcupst azota (1) u (1V).

A30THas KHCJIOTa, €¢ CBOWCTBA M MpHMEHeHuWe. HUTpaTthl u HUTPUTHI, mpobiemMa
UX COZEPKaHUS B CEIbCKOXO3HCTBEHHOM MPOAYKINU. A30THBIE YIOOPEHUS.
Docdop.

CrpoeHne aroma, auIOTpOmNus, CBOWcTBa Oemoro u KpacHoro ¢ocdopa, ux
npumeHenne. OCHOBHbIe coemuHeHus: okcua ¢ocdpopa (V) u oprodochopHas
kucioTa, pochatsl. DochopHsie ynoOpeHus.

Yraepoa.

CrpoeHue aToma, aIOTPONHs, CBOMCTBa Moaubukauuii, npumeneHue. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa u mpuMeHeHne. KapOoHATHI: KalbIWT, COJA,
MOTall, UX 3HaYeHUE B IPUPOJIE U )KU3HH YEIOBEKA.

Kpemunii.

CrtpoeHune aToma, KpUCTAILTMUECKHUI KPEMHHUI, €r0 CBONCTBA M IpuMeHeHue. OKcu
kpemuus (IV), ero npupoassle pazHOBHAHOCTH. CUITMKAThl. 3HAYECHHE COCIUHCHUI
KPEMHHMS B )KUBOH M HeXHBOH npupojie. [loHsTHE 0 CHIIMKaTHOW POMBIIIIIEHHOCTH.
JdemoHcTpaumu.

OO0pa3sibl rajIoreHOB — IIPOCTHIX BEIECTB. B3auMo/IeiiCTBIE TalOTeHOB C HATPUEM,
C amoMHHHEeM. BbiTecHeHHMe xyiopoM Opoma WM #HOja M3 pacTBOPOB HX COJICH.
BzaumonelicTBue cepbl ¢ MeTalulaMu, BOJIOPOJIOM M KUCIOpoAoM. B3aumopeiicTBue
KOHILEHTPUPOBAHHONH  a30THOW  KUCIOTBI C Mejapto. [lornomeHue  yriem
PacTBOPEHHBIX BEUIECTB WJIM Ta30B. BoccTaHOBIEHWE MeIW M3 €€ OKCHIA YIJIEM.

OO0pa3ipl MPUPOTHBIX COSAWHEHHH XJI0pa, cepbl, dochopa, yriepoaa,



kpeMHus. OOpasipl BaKHEWIINX ISl HAPOJHOTO XO3SHMCTBA Cyb(aToB, HUTPATOB,
KapOoHaToB, GocdaroB. OOpasLpbl CTEKIIA, KEPAMUKH, [IEMEHTA.

JlaGopaTopHble ONBITHI.

20. IMomyuenue u pacno3HaBanue Bojopona. 21. HMccrnenoBanue moBepXHOCTHOTO
HaTsDKEHMs BOJIbl. 22.PacTBOopeHHe mepMaHraHara Kajaus WIM MEAHOTIO Kylnopoca B
Bojge. 23. I'mapataius ob6e3Boxkennoro cymbdara memu (I1). 24. Hsroronenue
THIICOBOTO OTIIEYaTKa.

25. O3HakomileHWE C KOJUIeKHHed OBITOBBIX (uiubTpoB. 26. O3HAKOMIICHHE C
COCTaBOM MHUHEpaJbHOW Boxbl. 27. KadecTBeHHas peakuus Ha rajoreHH]-HOHBI
28. IlomyuyeHue u pacno3HaBaHHe Kuciopona. 29. ['opeHue cepbl Ha BO3IyXE U B
kucnopone. 30.CBoiicTBa pa3baBiieHHOI cepHOM KuciOThl. 31. M3yueHue cBONCTB
ammuaka. 32. PacriosnaBanue coneii ammonusi. 33. CBolicTBa pa30aBICHHOM a30THOMH
KUCHOThI. 34. B3aumoaelcTBUE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ MeAbI0. 35.
Topenne docdopa Ha Bo3myxe U B Kuciaopoje. 36. PacnoznaBanue docdaron. 37.
I'openne yras B kuciopoze. 38. IlomydeHue yroiabHOM KHCIOTBI M H3Y4YEHHE ee
cBoiicTB. 39. [lepexox kapOOHATOB B THAPOKAPOOHATHL.

40. Paznoxenne rugpokapoonara Hatpus. 41. [omyueHne KpeMHUEBOH KUCIOTHI U

U3y4YECHUE €€ CBOMCTB.

IIpeamMeTHbIe pe3yJbTaThl 00y4eHUS

Yvuamuiica 10JIzKeH ymems:

HCIOJB30BaTh IIPU XaApPaKTCPUCTHUKE METAJJIOB U HUX COGI[I/IHCHI/Iﬁ IOHATHUA:
«HEMETaJUTbl», «TaJlOT€HbD», «AJUIOTPOIHBIE BHIOU3MEHEHHSD), «KECTKOCTD BOBI»,
«BpEMEHHas! KECTKOCTb BOJIBI», KIIOCTOSIHHASI )KECTKOCTh BOJIBD», «OOIIast 5KECTKOCTh
BOJIBIY;

JlaBaTh  XapakTePUCTHKY XHMHUYECKMX  3JEMEHTOB-HEMETauIoB  (BOAOpOJa,
rajloreHOB, KHCIIOpOJa, Cepbl, a3oTa, ¢ocdopa, yriepona, KpeMHHs) IO HX
1oJ10’keHuo B [lepuoauueckoi cucteMe XxumMudeckux ieMeHToB Jl. M1.Menneneesa
(XMMUYeCKHil 3HAK, TOPSIKOBBIA  HOMEp, TEpHOA, TIpyma, MOATPYIIA,

OTHOCHUTCJIbHAsI aTOMHas Macca, CTpPOCHUC aToMa (3apﬂ)1 AAapa, 4uciio



MPOTOHOB M HEHUTPOHOB B sjpe, OOINEe YHUCIO 3JICKTPOHOB, pPACHpECiICHHE
3JIEKTPOHOB MO 3JICKTPOHHBIM CJIOSIM), TIPOCTOE BEILECTBO, (hopMyJia, Ha3BaHUE U THIT
BBICIIIETO OKCHAAa W THAPOKCHAA, (GopMylla ¥ XapakTep JIETYy4ero BOIOPOIHOTO
COCIMHEHUS);

Ha3BIBaTh COCOMHCHUS HEMETAUIOB M COCTABIATH MX (POPMYIIBI 110 Ha3BAHMUIO;
XapaKTepU30BaTh CTPOCHHE, 00IIe (U3NUECKHe U XUMHUYECKIE CBOUCTBA MPOCTHIX
BEILICCTB-HEMETAILIIOB;

OOBSICHATh 3aBUCHUMOCTb CBOMCTB (WJIM IpelCKa3bIBaTh CBOMCTBA) XHUMMYECKHX
JJIEMEHTOB-HEMETAIUIOB  (pagmyC, HEMETAJUIMYeCKHe CBOWCTBA  DIICMCHTOB,
OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIE CBOICTBAa SJIEMEHTOB) M OOpa3yeMbIX HMHU
coeMHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICHIUX OKCHUJOB U THUIPOKCHUIIOB,
JETYYUX BOJOPOIHBIX COCTUHEHHUH, OKUCIUTEIHHO-BOCCTAHOBUTENBHEIE CBOMCTBA)
or mnosnoxeHusa B Ilepuonmueckoid cucteme XuMudeckux siaementoB . U.
Menneneena;

OTKCHIBATH OOIIMEe XUMHYECKHE CBONCTBA HEMETAUIOB C MOMOIIBIO €CTECTBEHHOTO
(pyCCKOTO WITH POJHOTO) SI3BIKA U SI3bIKA XHUMUH,

COCTaBIITh MOJICKYJLSIPHBIC YpPaBHEHHUS PEaKIUi, XapaKTEePHU3YIOMNUX XUMHUYCCKHE
CBOWMCTBAa HEMETAJUIOB M WX COCOMHEHHWH, a TakKe JJICKTPOHHBIC YpaBHEHUS
MPOLIECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS;

YpaBHEHHUS OJEKTPOJIUTHUECKON JUCCOIMAIMU; MOJEKYJSpHbIE, TIOJIHBIE U
COKpaIlleHHbIE NOHHBIE YPAaBHEHUS PEAKIIUH C yJaCTHEM 3JIEKTPOJIUTOB;
YCTaHABJIMBaTh IPUYUHHO-CICICTBCHHBIC CBSI3M MEXIY CTPOCHHEM aroMma,
XUMHUUYECKON CBS3bIO, THIOM KPUCTAIUIMUECKOW PEIETKA HEMETAIOB M WX
COCIMHEHUH, X 00mIMH QU3NICCKUMU U XUMHUYCCKUMH CBOMCTBAMH;

ONKCHIBATh XMMHUYECKHE CBOWCTBAa BOJOPOJIA, FAJIOT€HOB, KUCIOPOJA, CEpPhI, a30Ta,
tdocdopa, rpaduTa, anmMasa, KpeMHHSI M UX COSAUHCHHHA C MOMOIIBIO €CTECTBEHHOTO
(pyccKoTo WM POJTHOTO) SI3bIKA U SI3bIKA XUMHUH,

OTIMCHIBATH CIIOCOOBI YCTPAHEHHMSI )KECTKOCTH BOJBI M BBITIOJIHATH COOTBETCTBYIOLTUI

UM XUMUYECKUI OKCIICPUMCEHT,



BBITIOJIHATh, HAOJIOIATh U OIMCHIBATh XMMUYECKHI SKCIIEPUMEHT I10 PaCIIO3HABAHHIO
MOHOB BOJIOPOJIa ¥ aMMOHWUs, cylbdar-, KapOoHaT-, CUIUKAT-, Gocdar-, XJIOpHI-,
OpoMHuI-, HOOUI-HOHOB;

9KCIIEPUMEHTAILHO HCCIIEI0BaTh CBOWCTBA METAIOB W UX COCIAWHEHUH, pelaTh
9KCIIEpUMEHTANIbHbIC 3a7a4n 1o TeMe «Hemeramb»;

OINHCHIBATh XUMUYECKUIH IKCIEPHUMEHT C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MU
POIHOTO) A3bIKA U SI3bIKA XMMUH;

IPOBOAWTH pacyeThl 10 XHMHYECKHM (OpMysiaM ¥ YPaBHCHHSAM pPEaKIWH,
MPOTEKAOUINX C YIACTHEM HEMETAIIOB M MX COCIMHEHHH.

MertanpeameTHble pe3yJbTaThl 00y4eHust

Vyamuiics 101KeH ymens:

OpPTaHHM30BBIBATH YYEOHOE B3aMMOJCHCTBHE B Tpymmne (pacupeneisTs poJH,
JIOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

IpeaBUIeTh (IPOTHO3UPOBATh) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUMH;

NMOHUMATh TMPUYUHBI CBOCTO HEYCII€Xa U HAXOIAUTH CII0COOBI BbBIXOJa H3 3TOM
CHUTYaIIH;

B JMAJIOTE C YYHUTENIeM YYUTHCS BBIpAOATHIBATH KPUTEPHM OLCHKH M ONPENENATH
CTCTICHb YCIICHITHOCTH BBINOJIHCHUA CBOCH pa6OTbI u pa6OTbI BCEX, HUCXOAA U3
HNMCIOMINXCA KPUTECPUECB, COBEPIICHCTBOBATh KPUTCPUHN OLICHKH U TIOJIB30BATHCA UMU
B XOJI€ OIIEHKH U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PCHMS, apTyMEHTUPYS €€;

MOJATBEPKIATh APTyMEHTHI (haKTaMH;

KPUTHUIHO OTHOCUTBHCSA K CBOEMY MHCHUIO,

CJIyiaTh APYTUX, NBITATHCA NPUHUMATDL APYTYIO TOUKY 3pCHUS, OBITh TOTOBBEIM
U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBJIATH pedepar 1o onpeneneHHon Gopme;

OCYIIECTBIISITh KOCBEHHOE pa3IeNUTEIbHOE JOKA3aTeIbCTBO.

Tema 4. Ilpaktuxkym 2. CBoiicTBa coequHeHniT HeMeTaLI0B (3 )

1. PemieHre 3KCIIEpUMEHTAIBHBIX 3a1a4 1m0 TeMe «IloArpyImma rajoreHosy. 2.

Pemenne OKCIICPUMCHTAJIbHBIX 3aJlad 10 TEMC «Hoz[rpynna KUucjaopoaar». 3.



Pemienue OKCIICPUMCHTAJIbHBIX 3aJad IO TEeME «Ho,urpyrma azota». 4. Pemenue
OKCIICPUMECHTAJIbHBIX 3aJa4 IO TEME «Hoz[rpyrma yriaepoaar. 5. HonyquI/Ie,

coOupaHue U pacrio3HaBaHHE Ta30B.

IIpenmeTHbie pe3yjbTaThl 00y4eHUS

VYyamuiics 10/1KeH ymens.

oOpamatbcst ¢ 1abopaTopHEIM 000pPYIOBaHNEM WM HArpeBaTeNbHBIMH MPUOOpPaMHU B
COOTBETCTBHH C TIPABIIIAMHU TEXHUKH OC30MIaCHOCTH;

Ha0II0JaTh 32 CBOMCTBAMU HEMETAIIOB U UX COCIMHEHHH W SIBJICHUSIMU,
TIPOMCXOIAIINME C HIMU;

OTIMCHIBATh XUMHUYECKUN DKCIEPUMEHT C TIOMOMIbIO €CTECTBEHHOTO (PYCCKOTO WU
POIHOTO) S3BIKA U SA3bIKA XUMUH;

JIeNaTh BBIBOABI IO pe3yNbTaTaM MPOBEACHHOTO SKCIICPUMEHTA.
MeranpeameTHble pe3yJbTaTbl 00y4YeHust

Vyamuiics 10J15KeH yMems:

OTIPEJIeNIATh, UCXOM U3 Y4eOHOW 3aJaur, HEOOXOJUMOCTh HCIOJIb30BaHUS

Ha6J'IIOZ[GHI/I$[ WA SKCIICPUMCHTA.

1 Ilpu 1ByX4YacOBOM IUIAHMPOBAHUHU MPOBOASATCS TOJIBKO MpakTHueckue pabotsl 1, 2 u 5.

Tema 5. O600menne 3HAHUI 10 XUMUH 32 KyPC OCHOBHOM IIKOJIbI.
IMoaroroBka

K rocyaapcrBenHoii urorooii arrecrauuu (F'UA) (10 4)

Ilepuonuueckuii 3akoH u Ilepuoanueckas cucreMa XuMuueckux snemeHToB . U.
MenpeneeBa. DuzndecKuii CMBICI MTOPSIKOBOTO HOMEpA JIEMEHTa, HOMEPOBIIEPHOAA
W TPYNIbl. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB AJIEMEHTOB M HX COSAMHEHHU B

nepuoaax v rpyiiuax B CBETC HpeHCTaBHeHI/Iﬁ 0 CTPOCHHH aTOMOB 3JIECMCHTOB.



3HayeHue MEepUOJUYECKOro 3aKoHa. BuApl XUMHMYECKMX CBA3ed U TUIBI
KPUCTANIMUECKUX peleTOK. B3auMocBA3b CTpoeHHss M CBOIICTB  BEIIECTB.
Knaccudurkanus XuMIIeCKUX PEaKIUi 0 Pa3IHIHbIM HPU3HAKaM (IHCIIO U COCTaB
pearupyromux 1 00pa3yonNXcs BEIECTB; HATHIHE

rpaHuIBl paznena $a3s; TerioBoi 3G dexT; U3MEHEHHE CTENeHEeH OKHCICHUSaTOMOB;
HCIIOJIb30BaHUE KaTaJH3aTopa; HalpaBiIeHHE MpoTekaHusd). CKOpOCTh XUMHUYECKHX
peakuuii 1 QaxTopsl, BIUsIONMEe Ha Hee. OOpPaTUMOCTh XMMHYECKUX PEAKIU |
CIOCOOBI CMEIIEHHUSI XUMHUYECKOTO PAaBHOBECHSL.

IIpocTbie U croXkHBIE BemiecTBa. MeTalibl M HeMeTalIbl. |'eHeTH4YecKue psbl
MeTajula, HeMeTaula U NepexoqHoro Meramwia. OKCUIBIM THAPOKCHU B (OCHOBaHUS,
KUCIIOTHI, aM(OTEpHBIE TUAPOKCHUIBI), COH. VX coctaB, xiaccuduranus u oOmue

XHUMHUYECKHE CBOMCTBA B CBETE TCOpUU SHCKTpOHHTI/I‘IeCKOﬁ JUcconranuu.

JInyHOCTHBIE pe3yJIbTAThl 00yUYeHH s

Yuyammmiics 10/1KeH:

3HAmMb U ROHUMAMb: OCHOBHBIC MCTOPHYECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM
XUMHH ¥ 00IIecTBa; JHOCTHKCHUS B OOJIACTH XMMHHU W KYJIbTYpHBIE Tpamuiuu (B
YaCTHOCTH, HAy4YHBbIE TPAJWIMU) CBOEH CTpaHbI, OOIEMUPOBHIE JTOCTIKEHUS B
O6J'IaCTI/I XHUMHH,; OCHOBHBIC HpI/IHI_[I/IHBI nu npaBI/ma OTHOLICHUA K Hpnpoz[e; OCHOBBI
3I0POBOTO 00pa3a )KU3HU U 3I0POBheCOCPETAIONINX TEXHOIOTUH;

MpaBUIa TIOBEACHUS B YPE3BBIYAMHBIX CHTYAllUSAX, CBS3aHHBIX C BO3ICHCTBHEM
Pa3NUYHBIX BELIECTB; OCHOBHBIE MPaBa M OOS3aHHOCTH I'pakJaHWHA (B TOM YHCIIE
y‘laL[IeFOCfI), CBA3aHHBIC C JIMYHOCTHBIM, HpO(beCCI/IOHaJ'H)HI)IM U JKHU3HCHHBIM
CaMOOTIpeIeIICHUEM;

COLMATLHYIO 3HAYUMOCTh H COJICpPKaHHUEe MPOECCHid, CBSI3aHHBIX C XHUMUCH;
UCNBIMBIGAMb. TYBCTBO TOPJOCTH 32 POCCUHCKYIO XHUMUYECKYIO HAyKy U
YBaXEHHE K UCTOPUU €€ Pa3BUTHSI; YBAKECHUE U MPUHITHE TOCTHKEHUI XUMUU B
MUpE; JIOO00Bb K MPHUPOJIC; YBAKCHHUE K OKPYKAIOMIMM (YYaIIMCS, YIUTEIISIM,
pOIUTENSM M Jp.) — yMETh CIyIIaTh W CIBIIIATh MapTHEpa, MPU3HABATH MPABO

KaXI0ro Ha cOOCTBEHHOE MHEHHE, IPUHUMATh PELICHHS C YY9EeTOM IO3UIMH BCEX



YYaCTHUKOB; YyBCTBO MIPEKPACHOTO U ICTETHUECKUX UYBCTB HAa OCHOBE 3HAKOMCTBA
C MHPOM BEIIECTB M UX IpEeBpalllecHul; CcaMOyBa)XKEHHE U HSMOILMOHAIBHO-
MIOJIOKHUTEIHHOE OTHOIIICHHE K cebe;

npusznaéamsy: ICHHOCTH 3/I0POBBS (CBOETO W NIPYTHX JIO/CH);, HEOOXOAWMOCTH
CaMOBBIPa)KEHHSI, CAMOPEAJIM3aIAH, COIIMAIHHOTO IIPU3HAHNS;

0CO3HA6amb: TOTOBHOCTH (UJIM HETOTOBHOCTH) K CAMOCTOSITENILHBIM MOCTYIIKaM U
JIEHCTBUSIM, OTBETCTBEHHOCTh 32 UX PE3YyJbTaThl; TOTOBHOCTH (MM HETOTOBHOCTH)
OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO MO3HUIINIO H KPUTHIHO OTHOCHUTHCS K CBOUM
MOCTYIIKaM;

npoAenAmMsb: HKOIOTHUECKOE CO3HAHHE; OOpPOKEIAaTeNbHOCTh, MJOBEpHUE U
BHUMATEIBHOCTh K JIFOISIM, TOTOBHOCTH K COTPYOHHYECTBY M NIpYKOe, OKa3aHUIO
TIOMOIIIK TeM, KTO B Hell Hy>KIaeTcsi; 000OIIeHHBIH, yCTONYNBBIA U M30MUpaTEIBbHBIN
MO3HABATE/ILHBI WHTEPEC, WHHUIMATHBY U JFOO03HATEIBHOCTH B M3YYCHHH MHpa
BEILIECTB U pEaKIUii; IEJEyCTPEMIIEHHOCTh U HACTOMYMBOCTh BIOCTHKEHUHU LEJEH,
TOTOBHOCTB K TIPEOIOJICHUIO TPYAHOCTEH; YOS)KICHHOCTh B BO3SMOXKHOCTH TTO3HAHMUS
MPUPOABI, HEOOXOJMMOCTH pa3yMHOTO WCIIONB30BAHUS JIOCTIDKCHUH HAyKd |
TEXHOJIOTHH JIJIsl pa3BUTHsI 00IIECTBA;

yMmemb: YCTaHABIMBATh CBSI3b MEXKIY IENbI0O U3YYECHUS XUMUU M TeM, JJIA Yero
OHa OCYIIECTBISACTCS (MOTHBaMH); BBIIOJNHATH KOPPUTHPYIOMIYIO CAaMOOICHKY,
3aKJTIOYAIONIYIOCS B KOHTPOJIE 3a MPOLECCOM MW3YYEHHUS XUMUU U BHECEHHH
HEOOXOMUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TallaM M CIIOCO0aM H3y4YCHUS
Kypca XUMHH; BBIIONHATH PETPOCIEKTHBHYI) CAaMOOIICHKY, 3aKIFOYAOIIYIOCS B
OIICHKE TIpoIlecca W pe3ysibTaTa H3YYCHHS Kypca XHMHH OCHOBHOHM IITKOJIBL,
MOJIBEJICHUU UTOTOB Ha OCHOBE COOTHECEHHUS TIeJiel U pe3yIbTaToB;

CTPOUTH JKU3HEHHbIE W TPOPECCHOHANbHBIE TUIAHBI C YYETOM KOHKPETHBIX
COIIMAJIbHO-UCTOPUUECKUX, MOTUTUYECKUX U HKOHOMHYECKUX YCIOBUN; OCO3HABATH
COOCTBEHHBIE IICHHOCTH M COOTBETCTBUE MX

MPUHAMAEMBIM B JKM3HU PEUICHHSIM; BECTH JIWAJIOr HAa OCHOBE PaBHOMPABHBIX
OTHOIIEHUHA M B3aHMHOTO YBA)XEHMsI; BBLIESATh HPAaBCTBEHHBIA aCIEKT MOBEJEHUS

M COOTHOCHTH TOCTYNKH (CBOM Ml APYTHX JIOAEH) M COOBITHA C HPUHITHIMH



OTUYCCKUMU HOPpMaMH; B Hpeaecjax CBOUX BO3MOXKHOCTEH HpOTHBOHeﬁCTBOBaTL
JNCUCTBUSAM H BJIUAHUAM, NOPCACTABIAIOIIUM YIPO3y IKU3HH, 3J0POBBIO U

0€30IMaCHOCTH JIMYHOCTH U OOIIECTBA.

IInanupyemsle pe3yJbTaTbl 00y4eHHs :

BbInycKHUK HAYYUTCSH:

* OITMCBHIBATh CBOWCTBA TBEPBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACILISTHX
CYIIECTBEHHbIC IPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOGHHIO U  CBOMCTBaM,
yCTaHaBJINBAaTh MPUYUHHO-CIICICTBEHHbIC CBSI3U MEXIY JTAaHHBIMHU
XapaKTepUCTUKAaMH BEIECTBA;

* PacKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHH «aToM», «MOJEKYIay,
«XUMHUYECKHH 3JIEMEHT», «IPOCTOE  BEIIECTBO»,  «CJOXHOE  BEIIECTBOY,
«BAJEHTHOCTHY», UCIIOJB3YS 3HAKOBYIO CHCTEMY XHMMH;

* 1300paXkaTh COCTAB NMPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMHIECKUX (OPMYIT
" CYIIHOCTb XUMUYCCKUX peaKuHﬁ C IOMOIIPXO XUMHYCCKUX ypaBHeHHﬁ;

* BBIYUCIISITH OTHOCHTENIFHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEILIECTB, a
TaKXKe MAaCCOBYIO JOJI0 XMMUYECKOTO 3JIEMEHTa B COCJMHEHUSIX ]I OLEHKH HX
MPaKTHYECKOW 3HAYNMOCTH;

* CPaBHUBATH T10 COCTABY OKCHJIbI, OCHOBAHMS, KUCIIOTHI, COJIH;

* KJ'IaCCI/I(bI/IHI/IpOBaTI) OKCHJbI U OCHOBAHUA IIO CBOﬁCTBaM, KHUCJIOTBI U COJIX I1O
COCTaBYy;

* TI0JIB30BATHCA JJAOOPATOPHBIM 000PYIOBAHUEM U XMMHUYECKOH MOCYI0H;

* IPOBOANUTH HECJIOKHBIC XUMHUYCCKHUE OIBITHI U H3.6J'[}0}I€HI/IH 3a U3BMCHCHUSAMU
CBOHMCTB BEIECTB B IIpoOliecce€ HMX IPEBpAlICHHUi; COONIOAATh NpaBUiIa TEXHUKU

0e30MacHOCTH IIpyu IpOBCACHNHN Ha6J'IIOILCHI/II71 U OIIBITOB;



* pa3aMyaTh SKCIIEPUMEHTAIBHO KUCIOTHI U MENOYH, MOJIb3YACh HHAUKATOPAMU;
0CO3HaBaTh HEOOXOJIUMOCTh COOJIIOACHHS Mep 0€30IacHOCTH IMpHU OOpaleHuH C
KHCJIOTAMH ¥ LIET0YaMH.

* packphIBaTh CMbICI Nepuoanueckoro 3akona Jl. 1. Menneneesa;

* ONMCHIBATh U XapaKTepPH30BaTh TAOJMUHYIO (OPMY MEPHUOANYECKONH CHCTEMBI
XMMHYECKHX JIEMEHTOB;

* XapaKTEePHU30BaTh COCTaB ATOMHBIX SJCP U pacIlpeAeiIeHUe Ynciia HIEKTPOHOB
[0 3JEKTPOHHBIM CJIOSIM AaTOMOB XHMHYECKHX 3JEMEHTOB MalbIX IE€PHOJOB
MePUOTUUECKON CHCTEMBI, a TaKXKe KU U KaJIbIIWs;

* pa3nMyaTh BUABI XMMHYECKOW CBSI3M: WOHHYIO, KOBAJICHTHYIO MOJIAPHYIO,
KOBJICHTHYIO HETIOJIAPHYIO 1 METATMYECKYIO;

* 1300paXkaTh  AJICKTPOHHO-HMOHHBIE  (DOPMYJBI  BellecTB, 00Opa30BaHHBIX
XMUMHYECKIMH CBS3SIMH PA3HOTO BHJA;

* BEUSIBJISITH 3aBUCHMOCTD CBOWMCTB BEHIECTB OT CTPOCHUS MX KPHUCTAIITHIECKUX
PEnIéTOK: HOHHBIX, ATOMHBIX, MOJICKYJIIPHBIX, METAJUTHIECKHUX;

* XapaKTepPHU30BaTh XHMHUECKHE OSJIEMEHTBI M WX COEIMHEHHS Ha OCHOBE
TIOJIO’KCHHUS 3JIEMEHTOB B NEPHOANYECKON CHCTEME M OCOOEHHOCTEH CTPOSHMS MX
aTOMOB;

* XapaKTepHU30BaTh HAy4YHOE U MHUPOBO33PEHUYECKOE 3HAUEHHE IEPHOANIECKOTO
3aKOHA U NIEPUOJUYECKON CUCTEMBI XUMHUUYECKUX diieMeHToB J[. 1. Menneneesa;

* OOBSACHATH CYTh XHMHYECKHX IIPOIECCOB M HX MNPHHIMIINAIBHOE OTIMYHE OT
(u3nYecKux;

* Ha3bIBATh NPHU3HAKH M YCJIOBHUS NMPOTEKAHUS XUMHUYECKHUX PeaKiuii;

* YCTAQHABIMBATh NPHHAMICKHOCTh XMUMHUYECKOH pEakIUu K ONpenesiEHHOMY
TUIy TI0 OJHOMY W3 KJIAacCH()UKAIIMOHHBIX TPHU3HAKOB: 1) MO YUCIy M COCTaBYy
UCXOJHBIX BELIECTB U IMPOAYKTOB PEAKIMU (PEAKIUU COCAMHEHUs], Pa3/IOKCHHUS,
3aMelIeHnsT ¥ OOMeHa); 2) MO BBIACIICHHUIO WM IOTJIOIEHHIO TEIUIOTHI (peakiuu
AK30TEPMHUUECKAE W DHIOTEPMUYECKHUE); 3) MO M3MEHEHHMIO CTETIeHEeH OKHUCIICHUS
XMMHYECKHX 3JIEMEHTOB (PEaKIHH OKHCINTEIbHO-BOCCTAHOBUTENbHEIE); 4) 10

obpaTuMocTH nporiecca (peakiuu o0paTUMbIe M HEOOpaTUMEIE);



* COCTaBIIAITh YPAaBHEHHs 3JIEKTPOIUTHYECKON AUCCOLMAIMU KUCIIOT, LIesouei,
COJIEeH; IOJIHBIE W COKPAIEHHBIC NOHHBIC YPaBHEHUs peakiuii oOMeHa; ypaBHEHUs
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU;

* IPOTHO3UPOBATH NMPOAYKTHl XMMHUYECKHX PEaKIUi 1Mo (opmyram/Ha3BaHHAM
MCXOJIHBIX BEILECTB; ONPENeNIsATh MCXOIHBIC BELIECTBAa 1O (hOpMyJiaM/Ha3BaHUAM
MIPOAYKTOB PEAKIINY;

* COCTAaBIATh YPABHEHUS PpEAKLM, COOTBETCTBYIOIIMX MOCIEI0BATENBHOCTH
(«uenouxe») NMpeBpaIleHnii HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB;

* BBIABISITE B IIPOIECCE OJKCIEPHMEHTa MPH3HAKH, CBUACTENBCTBYIOLINE O
MPOTEKAHUU XUMHUECKON peakin;

* IPUTOTOBJIATh PACTBOPHI C ONPEAEIEHHON MAacCOBOM NOJIEH PAacTBOPEHHOIO
BEIIIECTBA;

* OIpPEAENATh XapakTep Cpedbl BOAHBIX PACTBOPOB KHCIOT U MLIEJIOYEH MO
HU3MEHEHUIO OKPACKU UHIUKATOPOB;

* IPOBOAUTH KAYECTBEHHBIC PEaKIM{, MOJITBEPXKAAIOIINE HAaJIU4YHEe B BOIHBIX
pacTBOpax BELIECTB OTAEIHHBIX HOHOB

* ONpEAENsaTh NPUHAUICKHOCTh HEOPraHMYECKHX BEIIECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB/TPYIIN: METAIJIBI U HEMETAJUIbl, OKCH/IbI, OCHOBAHMSI, KUCIIOTHI,
coy;

* COCTaBIATH (DOPMYIIBI BEIIECTB 110 MX HAa3BAHUSIM;

* ONpEAETATh BAIGHTHOCTh M CTEIICHb OKHCJICHUS 3JIEMEHTOB B BEIIECTBAX;

* cOCTaBIATh (DOPMYJIbI HEOPraHWYECKHX COEIUHEHHH 110 BaJCHTHOCTSIM U
CTETIeHSM OKHCJICHHUS JJIEMEHTOB, a TaKXe 3apsAgaM HOHOB, YKa3aHHBIM B TabiuIe
PacTBOPUMOCTH KHCIOT, OCHOBaHHUI U COJIEH;

* OOBSICHATD 3aKOHOMEPHOCTH M3MEHEHHs (HU3MYECKUX M XUMHUYECKUX CBOWCTB
MPOCTHIX BEIIECTB (METAJUIOB M HEMETAIJIOB) M UX BBICIINX OKCHIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOTO U TPETHETr0 NEPHOOB;

* Ha3pIBaTh OOIME XMMHYECKHE CBOWCTBA, XapaKTEpHBIE VIS I'PYIMI OKCHJOB!

KHCJIOTHBIX, OCHOBHBIX;



* Ha3pIBaTh OOLIME XMMHUYECKHE CBOMCTBA, XapaKTEPHBIE JUI KaXJOro U3
KJIACCOB HEOPraHUYECKHUX BEILIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJUTH NMPHUMEPBI PEAKIUH, MOATBEPKAAOINX XUMHYECKHE CBOMCTBA
HEOPTraHWMYECKUX BEIECTB: OKCHUAOB, KUCIOT, OCHOBAHUI U COJIEH;

* ONIpEAEIATh  BELIECTBO-OKHUCIUTENb U BELIECTBO-BOCCTAHOBUTENbL B
OKUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUAX;

* COCTaBIIATh OKHCIUTEILHO-BOCCTAHOBHUTEINILHBIN OanaHc (A1 H3y9eHHBIX
peaxiuii) Mo NpeAIoKEeHHBIM CXeMaM PeakIIHii;

* IPOBOJIMTH J1a0OPATOPHBIE OMBITHI, HOATBEPIKJAIONINE XUMUIECKUE CBOHCTBA

OCHOBHBIX KJIACCOB HECOPIraHMYCCKUX BCIIECTB;

Bovinycknuk nonyuum 803mMo0MNCHOCHb HAYUUMbBCA:

* 2PAMOMHO 06PAUAMBCSL C BEUECBAMU 8 NOBCEOHEBHOU JICU3HIUL,

* 0CO3HABAMb HEOOXOOUMOCTL COONIOOEHUS NPABUL IKOLOLULECKU OE30NACHO20
nosedeHus: 8 OKpydcaioujell npupooHoU cpeoe;

* NOHUMAMb ~ CMBICI U HE0OX0OUMOCMb  COOMI0OeHUs — NPeOnucanul,
npeonazaemvix 6 UHCMPYKYUSX 1O UCHOTb308AHUI0 NEKAPCME, CPEOCms OblmoGol
xumuu u op.;

* UCNOIL3068AMb  NPUOOpEeméHHble  KMIoYegble  KOMHEMEHMHOCMmU  npu
BbINOJIHEHUU  UCCTIe008AMENbCKUX NPOEKMO8 N0  U3YYEHUIO CBOUCME, CNnocobos
NOYYeHUs. U PACNO3HABAHUSL 6EUJeCME;

* pazeueams KOMMYHUKAMUGHYIO KOMHEMEHNMHOCHb, UCHONb3YSL  CPeOCcmed
VCMHOU U NUCOMEHHOU KOMMYHUKAYUU Npu pabome ¢ MeKCmamu Y4eOHUKa u
OONOIHUMENbHOU — AUMepamypol,  CHpAGoOYHbIMU  mMadIuyamu,  NPoOsEIamb
20MOBHOCMb K YBANCEHUIO UHOU MOYKU 3PeHUsi npu 0O6CYIHCOCHUU Pe3Vibmanmos
6bINOJIHEHHOU PabOmbl;

* 00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECcCax,
KPUMUYECKU OMHOCUMbCL K HCeBOOHAYUHOU UHGOpMayuy, He00OpoCco8ecmHol

pekiame, Kacazomezic;l UCNOJIb306AHUA PA3TIUYHBIX 6eUiecme.



* 0CO3HABAMb  3HAYEHUE  MEOPEeMUYecKUx 3HaHuil 0N NPaAKMU4ecKou
0essmenbHOCIU 4enogeKd;

* ONUCHIBATNb U3YHUEHHBLE 00BEKNbL KAK CUCMEMbl, RPUMEHSISL I02UKY CUCIEMHO20
ananusa;

* NPUMEHAMb 3HAHUS 0 3AKOHOMEPHOCTIAX NEPUOOUUECKOU CUCTNEMbL XUMUYECKUX
NEeMEHMO8 OJis 0OBACHEHUSL U NPEOBUOCHUS CEOUICTNG KOHKPEMMBIX GEUeCE;

* pazeusams UHMOOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEeOCMEOM YenyOaeHus
3HAHUL 00 UCMOPUU CMAHOGIEHUS. XUMUYECKOU HAYKU, e€ OCHOGHLIX NOHIMuUL,
nepuooUYecK020 3aKOHA KAK 00HO20 U3 BAJICHEUUWUX 3AKOHO8 NPUPOObl, d MAKice
0 COBPEMENHBIX OOCMUICEHUSX HAVKU U MEXHUKU.

* COCMAssMb MONEKYIAPHbIE U NOJHbIE UOHHbLE YPAGHEHUs N0 COKPAUEHHBIM
UOHHBIM YPAGHEHUAM,

* NPUBOOUMb  NpUMEPbl  peakyutl,  NOOMBEPHCOAIOWUX — CYUWeCmBOBaAHUE
63AUMOCEA3U MeNCAY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 6EUeCmE;

* NPOZHO3UPOBAMb  PE3VIbMAMbL  8030€liCMEUS.  PA3IUYHbIX  (PAKMOpPos Ha
UBMEHeHUe CKOPOCTU XUMUHECKOU PeaKyull;

* IPOCHO3UPOBAMb  PE3VALMAMbL  8030€UCMEUS  PA3IUYHbIX  (PaKkmopos Ha
CMeujeHue XUMUYEeCKO20 PABHOBECUSL.

* NPO2HO3UPOBAMb XUMUYECKUE CEOUCMBA BeujeCms HA OCHOGe UX COCMAsd U
cmpoeHus;

* NPOCHO3UPOBAMbL CNOCODHOCMb BEUleCmed NPOSGISMb OKUCIUMENbHbIE UTU
B0CCMAHOBUMENbHBIE CBOUCMBA ¢ YY4EMOM CmeneHel OKUCIeHUsT DJIeMEeHmMO8,
BX00AUUX 8 €20 COCMAB;

* bIAGIAMb CYUIECIBOBAHUE 2EHEMUUECKOU 63AUMOCEA3U MENCIYBeUeCmEamu
6 pA0y: NPOCMoe 8euecmeo — OKCUO — 2UOPOKCUOD — COJb;

* 0P2aHU306bI6AMb, NPOBOOUMb YUEHUUECKUE NPOEKmMbl NO  UCCAEO08AHUIO

ceoticmes seuecms, UMernwux 6ai)CHoe npakmuiecKkoe 3Haderue.



Onucanne y4eOHO-METOAMYECKOT0 M MATEPHATbHO-TEXHUYECKOTO
odecreyeHus

Y4eb6HO — MeTOIMYECKOE ODecTiedeHne

1.IIpumepHas mporpaMma OCHOBHOTO 00Iero oopasoBaHus o XuMuH (6a30BbIit
YPOBEHbB);

2.ABtopckas mporpamma O.C.I'abpuensiHa, coorBercTBytomias denepaibHOMY
I'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO 0OOIIEro
0o0pazoBaHus ¥ AOMyIIeHHass MUHNCTEPCTBOM 00pa30BaHUs M HAyKU
Poccniickoit ®enepannn (O.C.I'abpuensH [Iporpamma Kypca xumun 11st 8-9
KaccoB o61ieo0pasoBaTeabHbix yupeskaenuii / O.C.I'abpuensa. — M.: Ipoda,
2012r.).

3.Tabpuenan O. C., Ocmpoymog U. I'. HacTonpHas KHUTA yunuTelsl. Xumus. 9 K
1.: Meroauyeckoe nocodue. — M.: JIpoda, 2010r

4. Xumus. 9 k 1.: KoHTponbHbIe M IpoBepouHble paboThl K yuedHuky O. C.
TaGpuensna «Xumus. 9 / O. C. Tabpuensn, I1. H. Bepeskun, A. A. Yiiakosa u
ap. — M.: [Ipoda, 2009r.

5.1 abpuenan O. C., Ocmpoymos HU. I'. 3ydaem xumuro B 9 K J1.: JIMJaKTHYECKUE
MaTepuansl. — M.: bk mmroc, 2009r.

6.1 abpuenan O. C., Awykosa A. B. Pabouas terpanp. 9 x 1. K yueoruky O. C.
I'abpuensina «Xumus. 9». — M.: J[Ipoda, 2012r.

7.I'abpuensn O. C., Bockobounuxosa H. I1. Xumus B Tectax, 3ajavax,

ynpaxueHusx. 8— 9 k. — M.: Ipoda, 2009r.

MaTepuanbHO-TEXHHYECKOe ofecreYeHue:
Jns o0ydeHHs ydammxcsi OCHOBHOW IIKOJBI B COOTBETCTBHUH C TPeOOBaHMAMHU
®denepanbHOrO0 roCyIapcTBEHHOTO 00pa3oBaTENIbHOIO CTaHIapTa HeoOxoanma

peanu3aiys JesTeIbHOCTHOIO MOoAXoza. JlesTenbHOCTHBIA MOAXoJ Tpedyer



MOCTOSIHHOM ~ OMOphl  mpoliecca OOy4YeHHssT XHMUM Ha JAEMOHCTPAallMOHHBIN
9KCIIEPUMEHT, MPAKTUYECKUE 3aHATHS M JAOOPATOPHBIE OIBITHI, BBIMIOJHSIEMBIE
yaammMucs. KaOWmHeET XUMUHM OCHAIIEH KOMIUDIEKTOM [IEMOHCTPAIMOHHOTO H
71a00paTOpPHOTO 00OPYAOBAHUA 10 XUMHH UII OCHOBHOHM IIKOJEI. B kabunete xumuu
OCYILECTBILSIFOTCS KaK ypOUyHasi, TaK © BHEYpO4YHas (HOPMbI y4eOHO-BOCITHTATEIEHON ACSATEIBHOCTH
¢ yuanmmucs. OcHaiieHue B Ooubineil yactu cootBetcTByeT [lepeunro o6opymoBaHus KabuHETa
XMUMHHA M BKJIIOYACT Pa3JIMYHBIC THIBI CPEACTB OOydYeHHs. bBousbliyro 4acTh 000pymOBaHuUs
COCTAaBJIIIOT ~ y4eOHO-TIPaKTUYEeCKOe M y4eOHo-nabopaTtopHoe 00OpyHOBaHHE, B TOM YHCIIC
KOMIUICKT HATyPalbHBIX OOBEKTOB, MOJCIH, MPHOOPHI M HMHCTPYMEHTBI Ul IIPOBEOCHHS
JIEMOHCTpAIIUii ¥ TPAKTUYESCKUX 3aHSATHH, IEMOHCTPAIIMOHHBIE TaOJMIIbI, BUICO, MEHA OCHAIIICHHE.

B KOMIUIGKT TEXHHYECKHX M HH()OPMALMOHHO-KOMMYHHKATHBHBIX CPEICTB OOyYCHHUS
BXOJIAT: alliapaTypa Ilsl 3alliceil i BOCIPOM3BEICHHS ayaro- M BHACOMH()OPMAIIMH, KOMITBIOTED,
MyJIbTUME/IHA TIPOCKTOP, A0CKA C HHTEPAKTHBHOM MPUCTABKO#, KOJUICKIHS ME/IHa- PECYPCOB, BBIXO

B UHTepHeT.

Hcnonb3oBaHue ANMEKTPOHHBIX CPEICTB 00y4YEHHs TTO3BOJISIOT:

® AKTUBHU3UPOBATH JACATCIIBHOCTD 06yqa}omnxca, T10JIy4aTh Oonee BBICOKHUE

Ka4YCCTBCHHBIC PE3YyJIbTAaThl 06y'—I€HH$I;

® IIpHU NOATIOTOBKE K EI'D obecrieunBaTh CaMOCTOSITEILHOCTh B OBJIAJICHUH

coziepKaHueM Kypea .

e (dopmupoBate UKT - KOMIIETEHTHOCTbD, CIIOCOOCTBYIOIIYIO YCIEITHOCTH B y4eOHOI

JACATCIIBHOCTH,

e dopmuposats VY/I;

Hamypansnvie 00vexkmuot

HarypanbHble 0OBEKTHI, HCIOIb3yeMble B OOYYEHHH XHMHUH, BKIIIOYAIOT B cels
KOJUISKIIMM MHUHEPAJIOB W TOPHBIX IOPOJA, METAJIOB U CIUIABOB, MHHEPAJIbHBIX
ynoOpeHnH, miacTMace, Kay4yKoB, BOJIOKOH U T. JI.

O3HaKOMJICHHE YYaIIuXcsl ¢ 00pa3laMy MCXOAHBIX BEUIECTB, IOJIYIIPOLYKTOB M
TOTOBBIX M3JEJIUI TO3BOJIAET IIOJNyYHTh HAINIAJHOE MpejcTaBieHne 00 3THX

MaTte€puajiax, iX BHCITHEM BHJIE, a TAKIKE O HCKOTOPBIX (DI/ISI/I‘IGCKI/IX CBOMCTBaX.



XumuuecKkue peaxmugol u Mamepuanyl

OO6pameHre co MHOTUMH BeIIECTBAMH TpPeOyeT CTPOroro COONIOJCHHS MpPaBUI
TEXHHKH 0€3011aCHOCTH, OCOOEHHO IPU BBHINOJHEHUH OINBITOB CAMUMH YYaIlUMUCS.
Bce HeoOxomuMble Mepbl NPENOCTOPOXHOCTH YKa3aHBl B COOTBETCTBYIOLIHMX

JOKYMCHTAX U UHCTPYKIUAX.

Xumuueckas nadbopamopnas nocyoa, annapamosl u npuOOPLY

Xumuueckas mocya nojapasieisieTcsl Ha Be TPYIIIBL: sl BBIIIOJHEHUS OIBITOB
YYAIIUMHACS M AEMOHCTPAI[IOHHBIX OIIBITOB.

[Ipubopsl, anmapaTsl ¥ YCTAHOBKH, MCIOJB3yEMbIE Ha YPOKax XHMUH,

OAPA3ACIAOT Ha OCHOBC MPOTCKAOIINX B HUX (1)I/ISI/I‘I€CKI/IX U XUMHYCCKHUX .

Mooenu

OOBbeKkTaMH MOJICITUPOBAHUS B XUMHUH SIBJISIOTCST ATOMBI, MOJICKYJIbI, KDHCTAJLIBI,
3aBOJICKHE aNMapaThl, a TAKIKE MPOUCXOASAIINE IPOLECCHI.

B mpenonaBaHUM XWMHM HCHOJIB3YIOTCS. MOJENH KPHUCTAIMYECKHX PEIIETOK
anMasa, rpadura, cepsl, pochopa, okcuna yriepona(lV), moBapeHHON CONH, JIbAA,
Homa, >kenmesa, MeOH, MarHusi, HaOOpbl Mojesieil aTOMOB /IS COCTaBJICHUS
IaPOCTEPKHEBBIX MOJAEIEH MOJIEKYIL.

Yueonvie nocooua na newuammnoii ocrnoge

B nporiecce 00yueHHst XUMUH UCIIOB3YIOTCS CIEAYIOMINE TaOIHIBI TOCTOSHHOTO
skcnonupoBanus: «llepuoguueckas cucremMa XuUMH4YeCKUX 3ieMeHTOB JI.M.
MengneneeBa», «Tabmuma pacTBOPUMOCTH KHCIIOT, OCHOBAaHMH U COJEW»,
«ONEeKTPOXUMHIECKUI s HaNpsDKeHHH MeTamioBy», «KpyroBopor BemecTs B
HOPUPOJIE» U JIP.

Jnst  opraHM3aiiii  CaMOCTOSITENBHOH paboThl O0yd4alolMXcs Ha ypoKax
UCIIOJNIB3YIOT Pa3HOOOpa3Hble AWAAKTHYECKHE MaTepHalbl: TETpaad Ha Ne4aTHON
OCHOBE WJIM OT/EeNIbHbIE paboune JHMCThl — HHCTPYKLUH, KAPTOUKU C 3aJaHHSIMHU
pa3HoOi cTerneHW TPYAHOCTH JUIsi U3Y4YEHHUs: HOBOI'O Marepuaja, CaMOIPOBEPKH U

KOHTPOJIA 3HAHUU yJamuxcs.

Z[J'IH obecrieueHus: 0€30MacHOro Tpyada KaOMHETe XMMHUH UMEETC:



MPOTUBOMNOKAPHBIH WHBEHTAPb
anTeyKy ¢ HabOpOM MEIMKAMEHTOB U MEPEBSI30YHBIX CPE/ICTB;
MHCTPYKIHUIO IO MpaBuiIaM 0e30I1acCHOCTH TpyJa Ul 00ydaronuxcs

JKYpHaJI PETHCTPAIMK HHCTPYKTaXa 10 NpaBuiiaM 0e30MacHOCTH Tpy/a.



IloypouHoe myIaHuUpOBaHuUe

Ne Tema 1 THII ypoKka Hara DJIeMEHTBI coep:KaHus IIlnanupyemble pe3yJibTaThI
n/ IIpenmeTHsble Mertanpeamernbie YV /] JIn4HOCTHBI
n e YV
IMoBTOpenne uzyyennoro B 8 kiaacce (4 yaca)
1-2 | CBoiicTBa OKCHIOB, XUMHUYECKHE CBOMCTBA OKCH/IOB, Hayuamcs: Ha3pBaTh 001IKE PerysisiTUBHBIE: CTaBAT YYCOHYIO [posBrsitoT
KHUCIIOT, OCHOBAHUU U OCHOBAHHU , KUCJIOT, COJICH B cheTe XHMHYECKHUE CBOMCTBA KMCJIOTHBIX, 3a7a4y, ONpeaesoT YCTOMYHUBBIM
o TeOpUH SJICKTPOTUTHICCKON OCHOBHBIX OKCHJIOB, KHCJIOT, II0CJIE0BATEIBHOCTD ITPOMEKY TOYHBIX y4eOHO —
COJIeH B CBETE TeOpHH HUCCOIMAIM U OKHCIICHUA- 71 7 %l
. A Ha OCHOBaHHI M COJIEH C TIO3UIIUH Lenei ¢ yueToM KOHKPETHOTO [M03HABATEIIbHBI
SJICKTPOJINTHICCKOU BOCTaHOBJICHHA TD/1; IpHBOAUTL IPHMEPHI Ppe3yIIbTaTa, COCTABISIOT IUIAH 1 it MHTEpEC K
JUuccouanuu 1 peaKImid, MOATBEPKAAIOIINX aJrOpUTM JIeHCTBHI HOBBIM
OKHCJICHUA- XHMHYECKUE CBOMCTBA: OKCUIOB, Ilo3HaBaTebHbIE: criocobam
BOCCTAHORJICHHUS KHCJIOT, OCHOBAHUH, COJIeii; CaMOCTOSTEBHO BBIAEISAIOT pelieHus 3a1a4
OTIPENIEIISATh BEIIECTBO — OKUCIUTEND | (POPMYIIHPYIOT TO3HABATENIBHYIO LETb,
U BELIECTBO —BOCCTAHOBUTEIb B HCTIONB3YS O0IHe IPHEMbI PEIICHHST
OBP; 3a7a4
Ionyuam eo3moorcHocms KoMMyHuKaTHBHBbIE:
Hayyumucs: IpOrHO3UPOBATh KoHTponb 1 olieHKa nercTBurit
CHOCOOHOCTD BEIIECTBA NPOSIBIATH napTHepa
OKHCIIUTEIbHBIE WIH
BOCCTaHOBUTENBHbBIE CBOWCTBA C
Y4ETOM CTENeHeN OKUCICHUs
9JIEMEHTOB, BXOJSIIMX B €r0 COCTaB
3 AM(I)OTepHLIe OKCHJIBI INonsiTre 0 MePEXOAHBIX HIEMEHTAX. Hayuamcs: XapakTepu3oBaTh PeryasiTuBHbI€: IIposiBasiroT
AmdorepHOCTb. ['eHeTHYECKHI P, i1
U THJPOKCUJIBI (orepHoC CeHeTn4ec pan XHMHYECKHE CBOUCTBA aM(pOTepHbIX | [IpUHNMAIOT U COXpPaHSIOT yYeOHYIO noOposKenaTenb
NEpPEXOIHOTO JIICMCHTA. OKCHJIOB Y TUAPOKCUIOB; 3a/1a4y, yUYUTHIBAIOT BBIJEIIEHHEIE HOCTb,
Jla6.onpir: 1.TTonyuenue rHAPOKCHAA | pcrioNB30BaATE IPH XapaKTEPUCTHKE | yUHTETeM OPHEHTHPHI AeHCTBHS B OT3BIBYMBOCTD,

IIMHKA U UCCIICIOBAHUE €r0 CBOMCTB

BEIECTB MOHATHE «aM(pOTEPHOCTEY,
IIPOBOJIUTD OIIBITHI,
MOJITBEPXKIAFOLINE XMMUUECKUE
cBoiicTBa aM(OTEPHBIX OKCHIOB H
THAPOKCHUJIOB;
Ionyuam éozmooicnocmu
Hay4umvcs: OCO3HABATh 3HAUCHHE
TEOPETUYECKHX 3HAHUI ATIs
MPaKTHYECKON NEATEIBHOCTH
4yeoBeKa

HOBOM y4eOHOM MaTepHaie B
COTPYZHHYECTBE C yUUTEIEM
Ilo3naBate/ibHBIC:
Crasst 1 GOpMyIHPYIOT TPOOIEMY
YpOKa, CaMOCTOSITETTEHO CO3/1AI0T
AITOPHUTM JESTEIBHOCTH IIPH PEIICHUN
po0IeMbI
KoMMyHUKaTHBHBbIE:
ITposBISIIOT aKTUBHOCTH BO
B3aHMOJIEHCTBUH JJIsSI PELICHUSI
TI03HABATENbHBIX U
KOMMYHHKATHBHBIX 33/1a4(33/1af0T

Kak MMOHUMaHHe
YYBCTB JIPYTUX
JIoier U
COTepEeKMBAHHE
M




BOIPOCHI, HOPMYIIHUPYIOT CBOH
3aTPyAHEHHUS], TIPEJIAratoT IOMOIIb B

COTPYIHUYECTBE)
K_]'[accl/l(bl/n(a]_u/lﬂ O00011eHNe CBEJICHUI 0 XUMHYECKUX | Hayuamca: ycTaHaBIUBATh PeryasiTuBHbIe: Onpenensiror
XUMHYECKHX PeaKIHii peakmmsx. Kimaccndukanus MIPUHAUISKHOCTh XUMUYECKOI BBIIBUTaOT BEpCUH peLICHUS BHYTPEHHIOIO
XMMHYECKHX PEaKIUH 10 Pa3INYHbIM | PEaKIMH K ONpe/ieIéHHOMY THITy IO | IpoOiIeMbl, 0CO3HABATh KOHEUHBIH TIO3UIIUIO
110 pasiHbIM OCHOBAHMSIM:! OJJHOMY M3 KJIaCCH(UKALMOHHBIX pe3ynbTar o0y4aronmxcs
OCHOBAaHHAM COCTaBy ¥ YHCITy PearupyromHx 1 IIPU3HAKOB: 1) IO YHCITy U COCTaBy Ha ypoOBHE
00pa3yroIuxcs BEMECTB, TEIUIOBOMY | MCXOIHBIX BEIIECTB U POTYKTOB ITo3naBaTe/bHbBIE: TIOJIOKUTEIEHOT
a¢dekry, peaxuuy (peakinuy CoeJUHEHNS, BrIOHparoT OCHOBaHUS ¥ KDHTEPHH JUISL | O OTHOLICHHUS K
HAIpPaBICHUIO, H3MECHEHHIO CTETICHEH | Pa3lIoXKeHMs, 3aMeIleHrs M 0OMeHa); | KiIaccuuKaluu 00pa3oBareiIbHO
OKHCIICHHS JJIEMEHTOB, 00pa3yromux 2) 10 BBIICIICHHIO HJIN ITpeoGpa3oBbIBaTh HHGOPMALHIO U3 My Imporeccy,
pearupyomue BemecTsa, dase, OTJIONICHUIO TEILIOTHI (PeaKIun OJTHOTO BHJA B APYTOH U BEIOUpPATh IS MOHUMAIOT
HCIIOJIL30BAHHIO KaTaIN3aTopa. 9K30TEPMHUECKUE U cebs1 ynobHyto Gpopmy dukcauun HE0O0XO0IMMOCTb
JIab. onbITHI: 9HJOTEePMUUECKHE); IpeJICTaBIeHN HHPOPMALUHI yueHUs
3. 3aMelLeHue Kene3oM MeIU B 3) 10 U3MEHEHUIO CTeneHel
pactBope cynbdara mezu (1) OKHCIICHHS] XUMUYECKHX 37ieMeHTOB | KoMMyHHKaTHBHBIE:
(peakuuy OKHCIUTENBHO- OTcTauBaTh CBOIO TOUKY 3PEHHS,
BOCCTaHOBHUTEIIbHBIC); NIPUBOJHTE aPTYMEHTHI, TI0TBEpIK1ast
4) 110 0oOpaTUMOCTH Iporecca nx aktamu. Pasmidate B ycTHOI peun
(peakiuu oOpaTHMEbIE 1 MHEHHE, JOKa3aTeNbCTBA, TUIOTE3bI,
HEoOpaTHMBIE); TEOpUH
Tonyuam eo3modicnocms
HAYYUMbCs: COCTABIATH
MOJIEKYJISIpHBIE U IIOJHbIC HOHHbIE
ypaBHEHHS IO COKPAIIEHHBIM
HMOHHBIM ypPaBHEHUSIM.
BBenenne. O01asi XapakTepUCTHKA XUMHYECKHX 3JIeMEHTOB U xumnuyeckux peakuuii. [lepuoguyeckuii 3axon u Ilepuonnyeckas cucrema
xumMu4yeckux diemeHToB J.U.MenneseeBa (6 yacos.)
XapaKTepI/ICTI/IKa Bsoambrii nnctpykrax o OT u Th. Hayuamcsi: XxapakTepu3oBaTh PeryssiTuBHBIE: CTaBAT yqeGHme DopmupyrOT
XEMHIECKOIO XapakTepucTHKa XHUMHIECKOT0 XUMUYECKHUE HIEMEHTHI 1-3 —TO 3a/1a4¥ Ha OCHOBE COOTHECEHHS TOTO, OTBETCTBEHHOE
aneMenTa 1o nosoxenuo b ICX3 nepuoja no ux mnonoxenuto INCXD YTO YK€ U3BECTHO U YCBOEHO OTHOILIEHHE K
DJIEMCHTA Ha JI.1. Menpeneesa. .
JI.11. Menneneesa. Y4YaIlMCs, U TOTOo, YTO eIé YUEHHIO

OCHOBaHHUU €ro
TOJIOXKEHHS B
Ilepuoguueckoit
CHCTEME

. Y. Menneneesa

JleMoHCTpanus: MOAEIN aTOMOB
3neMeHToB 1-3 —To nepro/oB

Ho.uyqam BO3MOIUCHOCMb
Hayuyumuvcs: ONUCHIBATh NU3YYCHHBIC
0OBEKTHI KaK CHUCTEMBI, IIPUMCEHSA
JIOTUKY CUCTEMHOI'0 aHaJIn3a

HEU3BECTHO
Io3HaBaTe/IbHbBIE: CAMOCTOATEIBHO
BBIICISIOT M GOPMYITHPYIOT
[I03HABATEIBHYIO IIEJIb
KoMMmyHukaTuBHBIE: POPMYITUPYIOT
COOCTBEHHOE MHEHHE U MO3ULIHIO,
3a1al0T BOIIPOCHI, CTOSIT IIOHSITHBIC IS




TIapTHEpPA IMOHATHUA

6. | Iepromuueckuit Crpykrypa IICX3 JI.W. Menneneesa. Hayuamcs: onuceBath u PeryasiTuBHbIe: Onpenensior
3aKOH U Crpoenue aroma. QU3MICCKHH CMBICIT XapaKTepU30BaTh TAOJIMUHYIO [InanupyroT cBOM AEHCTBHS B CBOIO JIMYHYIO
I TIOPs/IKOBOrO HOMEpa, HOMEpa IIEpUoa, | dpopmy [ICXD JI.11. Menneneesa; COOTBETCTBHU C IIOCTaBJICHHOM MO3ULHIO,
CpUOAnTECKasd HOMEpa IPYTIIbl XUMUYECKOTO SJIEMEHTA | nejjaTh YMO3AKJIFOUCHHS O XapakTepe | 3ajadeil  yCIOBHAMU €€ peanu3alin aJICKBaTHYIO
CHCTEMA B IICX3 JLN. Menneneera. HpaHHEL | yayjenenms cBOMCTB XMMHYECKUX i depeHunpo
. 1. Menneneepa B M3SMCHCHHS CBOMCTE XUMIMECKIX 5JIEMEHTOB C yBeluueHueM 3apsaaos | [lo3HaBaTeJbHbIE: CTABAT BAHHYIO
CBETE YHeHHS 0 32:];:z;;iBMHrg;nc;;QT]ZZT;: ATOMHBIX si1€p. u (i)opl.vlyj'mpy}oT LIeJTU | TIPOOIeMbI CaMOOLEHKY
CTpOGHI/II/I aToMa HOArpyMIax ex» ,HI/I Meneneesa, Hoﬂyqam BO3MOINCHOCI B Ypoka; 0C03H3H?0 u HpOI/I3BOJ'Il:H0 CBOMX YCIIEXOB
JlemomcTpanust: pasmHEe oMb HAYNUMBCS, TIPHMEHSTD 3HAHWS O CTPOSIT B YCTHOH H MHCBMEHHOU hopme | B yuebe
TabJIUL IEPUOAMYECKOI CHCTEMBI. 3aKOHOMEPHOCTSIX EPUOAUUECKOI
JIab.onpIT: 2.MozenipoBanue CHCTEMBI XMMHYECKHX DJIEMEHTOB KommynukaTHBHBIE: .
nocrpoenns Ileproauueckoii cucreMbl | 1 0ObACHEHUS M IPEIBUACHUSA Briazienie MoHONOrHIECKoH 1
JI.W. Menpneneesa CBOWCTB KOHKPETHBIX BEIECTB /MO HYECKOH popMamu peur
7. | Ionsrue o CKOpPOCTH TToHsITHE O CKOPOCTH XUMUUECKON Hayuamces: na3pBath GaxTopsbl, PerysasiTuBHbIe: IposiBisitor
XUMHYECKOM peaxiwu. OaKTOpBI, BAXSIONIME HA BIIUSIOLINE HA CKOPOCTh CaMoCTOSATETEHO 00HAPYKHBAIOT U YCTONYIUBBIHA
peaKIi CKOPOCTb XUMHUYECKUX PEaKIUH. XHMHYECKOH PeaKkIiH U OO BSICHAT (hopMyHpyIOT IpodIeMy. y4eOHO —
JleMoncTpammun: UX BIMSHUE HA CKOPOCTh 03HABATEIBHbI
3aBUCUMOCTB CKOPOCTH XMMHYECKOH peaKIiy; Ha3bIBaTh ITo3naBaTe/bHbIE: i MHTEpeC K

XUMUYECKOH PeakiMu OT IPUPOILI
pearupyroumx BemecTs.
3aBUCHMOCTb CKOPOCTH XUMUYECKOH
peaKLuK OT KOHIEHTPALU!
pearupyrommx BemecTB.
3aBUCHMOCTb CKOPOCTU XMMHUECKOH
peaKLUK OT IUIOLIATH
COIPUKOCHOBEHUSI pEarupyrOLIHX
BEIIECTB («(KUIISIIIH CITON» ).
3aBUCHMOCTb CKOPOCTH XMMHYECKOM
peakuuu oT

TEMIEPaTyphl pearupyroIux
BEIIECTB.

JIad. OnbIThI:

4. 3aBHCHMOCTB CKOPOCTH
XUMHUYECKON peakiuu OT

MIPUPOJIBI PEArnPYIOLIUX BEIIECTB Ha
IIpUMepe B3aUMOJIEHCTBUH KUCIIOT C
MeTautaMu. 5. 3aBUCUMOCTh
CKOPOCTH XHMHUECKOH pPeaKkiuu OT
KOHLIEHTPAIIMHU pearupyrommx

(aKTOpBI, BIUAIONINE Ha CMEICHHIE
XHUMHUUYECKOTO PaBHOBECHSL.

Tonyuam eo3modicnocmo
Hay4umvcs: IPOrHO3UPOBATh
Ppe3yIbTaThl BO3AEHCTBUS
Pa3IYHBIX (PAaKTOPOB HA H3MEHEHHE
CKOPOCTU XMMHYECKOH peaKIuH;
MIPOTHO3UPOBATH PE3YIHTAThI
BO3/ICHCTBHS Pa3IMIHBIX (aKTOpOB
Ha CMEIeHHEe XUMHUIECKOTO
paBHOBECHS

BBISBIISIIOT IPUYUHBI U CIIEICTBUS
siBieHuil. CTposT JIoruueckue
pacCy’K/IeHHs, yCTAaHABINBAIOT
MPUYUHHO — CICACTBEHHBIE CBSI3U

KoMMyHHKaTHBHBIE:

VYUTBIBAIOT pa3Hble MHEHUS 1
CTpeMSTCS K KOOPAUHALIMH PA3IMYHbIX
MIO3UIHH B COTPYJHIYECTBE,
(hopMyTHPYIOT COOCTBEHHOE MHEHHE U
MO3ULIUIO

HOBBIM OOIIHM
criocobam
pereHust 3a1ad




BEILECTB Ha IIpUMepe
B3aMMOJIEHCTBUS LIMHKA C COJISTHOM
KHCJIOTOH Pa3IN4HON KOHIICHTPAIUH.
6. 3aBUCUMOCTH CKOPOCTH
XUMUYECKOH peaklyy OT IUIOLIAIH
COIPUKOCHOBEHUSI PEearupyommx
BEILIECTB.

7.MopenupoBaHHUe «KHIISIIETO CIOSD».
8. 3aBHCHMOCTB CKOPOCTH
XUMHUYECKOH peaKkiuu oT
TEMIIEPATYPbl PEarupyoLIMX BELIECTB
Ha MpUMepe B3aUMOICHCTBUS OKCHIA
meau( IT) ¢ pactBopom cepHOit
KHCJIOTHI Pa3JIMYHON TEMIIEpaTyphl

8. KaTaJ‘II/BaTOpLI Karanuszatopsl u kaTanus. Hayuamcs: ucnonb3oBath Ipu PeryasiTuBHbIe: YcBoeHue
MHru6uTopsl. AHTHOKCHIAHTHL. XapaKTePUCTHKE TPEeBpaIeHAH VUHTHIBAIOT IPABUIIO B IJIAHUPOBAHUM | TIPABHII
JleMoHCcTpanmum: BEIECTB MOHATHS «KATaIU3aToP», ¥ KOHTpOJIE CIIocoba pemeHns, HHIUBHIYaIbHO
T'omoreHHBI U reTeporeHHbIH «MHTHOUTOP», «aHTHOKCHIAHTBI», OCYIIIECTBISIIOT ITOIIATOBBIH KOHTPOIb | TO H
Kartamm3bl. epMeHTaTHBHBIN MIPOBOJUTE HECIIOKHBIE XHMHIECKHE 6e3omacHoro
KaTanu3. Murubuposanue. OIIBITHI I HAOMIOICHUS 32 o3naBarenbubie: TIOBEJICHHS
JIab.onbITHI: HM3MEHEHHUSIMHU CBOMCTB CBOMCTB CaMOCTOATENEHO CO3/1AI0T AITOPUTM BUC,
9. Paznoxenue BEIIECTB B IpoIlecce NPEBPalieHHH, | JeATeIbHOCTHT IPH PEIICHHH IPOOIeM | yroXKaromux
MEPOKCHU/IAa BOJIOPOJIA € TIOMOLIBIO cobmonats npasmwia Th u OT. Pa3JIMYHOrO XapakTepa JKU3HU 1
okcuza Maprauua (V) u karanassr. Tonyuam eo3modicnocms KomMMyHHKaTHBHBIE: 3I0pPOBBIO
10. O6Hapy»eHne KaTaiassl B HAy4umbCs: TPAMOTHO obpamarhest | JloroBapuBaroTCs O COBMECTHOI mozaei
HEKOTOPBIX MUIIEBBIX IPOTYKTAX. C BEIECTBAMH B IIOBCEHEBHOM JIeSTEeITEHOCTH, IPHXOJUIT K 00IIeMy
11. iarubupoBanue B3aUMOJCHCTBHS | HKU3HU PELIeHUIO, B TOM YHUCIIE 1
KHUCIIOT C METAJIIAMH YPOTPOIIMHOM CTOJIKHOBEHHIO HHTEPECOB
9. | O606ueHnE U Hayuamcs: 060611aTh 3HaHUS 1 PeryasiTuBHbIe:
CHCTEeMAaTH3aIus TIPE/ICTABIATE X CXEM, TabJmL, BHUOCSIT HEo0XOAUMBIC KOPPEKTUBEI B
o Mpe3eHTaNH JIEUCTBHE MOCIIE €ro 3aBEepLICHNUS Ha
3HAHUU.
OCHOBE €r0 U y4eTa XapakTepa
CJICNIaHHBIX OIIHO0K
Ilo3naBate/ibHbBIC:
CTposiT pedeBoe BHICKA3bIBAHHE B
YCTHOHM U MUCbMEHHOH (hopme
KomMykaTHBHBIE: KOHTPOJIHPYIOT
JIeHCTBHS TapTHepa
10. KOHTpOJ‘ILHafl Kor—n‘ponL MPEAMETHBIX U Hayqamc;l: MNPUMECHSTH MOJTy4YCHHBIC PerJ]ﬂTMBHLle: OCYIICCTBJISAIOT BLIpa)Ka}OT




padoraNel METaIpeIMETHBIX y4eOHBIX ACHCTBUH | 3HAHMS U CHOPMUPOBAHHBIC YMEHHUS | MOLIATOBBIH M UTOTOBBIA KOHTPOJb 110 | a/IeKBaTHOE

o Teme « Breznenue. JUISL peleHnst y4eOHBIX 3a/a4 pe3ynbTary HOHUMaHHe

OO61mast XapakTepHCTHKa XHMHIECKHAX ITo3naBaTtenbHbBIE: MPHYMH ycIexa

3JIEMEHTOB M XMMUYECKUX PEaKLUH. CTPOSIT PeueBOE BHICKA3bIBAHIE B U Heycrexa

Ilepuoanueckuii 3aKoH U YCTHOM U MUCbMEHHOH (opme yueOHO

Tleproauueckas KomMmykaTHBHBIE: YUUTHIBAIOT JIeATEILHOCTH

CHCTEMa XUMHYECKHX JIEMEHTOB pa3Hble MHEHHS U CTPEMSTBCS K

. 1. MengaeneeBa» KOOPJMHALUY Pa3JINYHbIX TO3ULHH B

COTPKY/AHUYECTBE
Tema 1. Meraabi(184.)

11. | Tlonoxenwue TTonoxeHue MeTaIoB B Hayuamcs: XxapakTepu30BaTh PeryasiTuBHbIe: Omnpeznensor
3JIEMEHTOB-METAILIOB Tepuoauueckoii cucteme METaJLIBI IO MX MOJIOKEHHUIO B [IpuHKMMAaIOT K COXPaHAIOT yueOHy10 CBOIO JIMYHYIO
B [eproamaeckoil XUMHYECKHUX 2JIEMEHTOB TICXD O.M.Menzeneena, 3a/1a4y, INIAHUPYIOT CBOH ;_Ieﬁ(imm B MTO3UIIHIO,

1. 1. MenpeneeBa. Metammndeckas OIUCHIBATH CTPOCHHE COOTBETCTBUH C IIOCTABJICHHOM 3alaueii 1 | a/JleKBaTHYIO
cucTeme KpHUCTAJUIMYECKast PelIeTKa 1 (u3nYecKre CBOMCTBA METAILIOB, | YCIOBHSAMU €€ pPealu3aliu i bepeHIpo
H. U. Menneneesa n METaJUIHIECKAs XHMHYECKAs CBSI3b. 00BACHATH 3aBUCHUMOCTH cBoHCTB | Ilo3HaBaTe/ bHbIE: BAHHYIO
0COOEHHOCTH O6mue dusndeckne cBoCTBA METaJUIOB OT UX ITOJIOKEHHUS Hcrnons3yIoT 3HaKOBO — CUMBOJIHYIECKUE CaMOOLICHKY
CTPOEHHS MX METAJLIOB. 3 [ICXD3 A.U.Menneneesa; cpencTsBa CBOMX YCIIEXOB
ATOMOB. DU3HUECKHE CrutaBbl, X CBOWCTBA ¥ 3HAUCHHE. Ionyuam eo3modrcHocme KommykaTuBHbIe: B yuebe

N JleMoncTpammun: HAy4umucs: IPOTHO3MPOBATH ApPTyMEHTHPYIOT CBOIO O3HUIUIO H
CBONCTBA MCTAIUIOB. OO6pas3us! CIIIaBOB CBOWCTBA HEH3YYEHHBIX KOOPAHHHUPYIOT €€ C MO3HUIUU IapTHEPOB B
Cuiaser 3JIEMEHTOB U UX COCJUHEHUI HA | COTPYJHUYECTBE

OCHOBE 3HaHMI 0
MEPUOIMICCKOM 3aKOHE.

12. | Xumnueckue XMMHIYecKHe CBOMCTBA METAIUIOB Kak | Hayuamcs: ONHCHIBAaTh CBOWCTBa | PeryastuBHbIe: DopmMupyror
CBOMCTBA METAILIOR BOCCTAQHOBHUTeJIEH, a TAK)KE B CBETE X | BEIIECTB Ha OCHOBe HaOmoxeHuit | [locTaHoBKa y4eOHOMH 3aa4u Ha OCHOBE YMeHHs

HOJIOKEHNUS B 3JIEKTPOXHMHUUECKOM 32 UX TPEBPAICHUSIMH, COOTHECEHHS TOTO, YTO U3BECTHO H HCTIONB30BATh

PpsIy HalpsDKEHHI METaJlIoB.
JemoHcTpanuu: Bzaumoseiicteue
METaJIOB C HEMETaJIaMH.

JIab. onbIThI: 12.B3aumMoseiicTBue
PacTBOPOB KUCIIOT U COJIeH ¢
MeTaIaMu

JIEMOHCTPUPYEMBIMH YIHUTEIIEM,
HCCIICIOBATh CBOMCTBA BEILIECTB
B XO/JI€ BBIIIOJIHEHUS
J1a00paTOPHOTO OIBITA, JIeTaTh
BEIBOJIBI O 3aKOHOMEPHOCTSIX
CBOJCTB METAILIOB B MIEPHO/IAX U
rpyIIax.

Ionyuam 6o3zmodicHocme
Hayuumocs: IPOTHO3UPOBATH
XUMHYECKHE CBONCTBA
HEHM3yYIEHHBIX DIIEMEHTOB M HX
COCJIMHCHHI Ha OCHOBE 3HAHUI O
MICPHOIUICCKOM 3aKOHE.

YCBOGHO , ¥ TOTO, YTO eIlle HEHM3BECTHO
IMo3naBaTesIbHbBIE:
BrIIBIKEHHE THITOTE3, X 000CHOBAHHE,

JI0Ka3aTeIbCTBO
KoMmMmykaTuBHbBIE:

Y4aBcTBYIOT B KOJUIEKTUBHOM
00CyKICHUHN npooJiem, TIPOSIBIISIIOT
AaKTHBHOCTH BO  B3aHMOJCHCTBHM IS
perieHus KOMMYHHUKaTHBHBIX "

II03HABATECIbHBIX 3a1a4

3HaHMS B OBITY




13. | Merautsl B Ipupo/e. Merasl B ipupoze. Oobuive Hayuamcs: cocTaBiaTh PeryasiTuBHbIe: Topmocts 3a
O6mwe CIOCOOBI MX TOIYYCHHS. YPaBHEHHS PEAKLUH , JISKAIMX B | YUUTHIBAIOT IIPABHJIO B IVIAHUPOBAHUY H POCCHICKYIO
GBI HX JIa6. onbITHI: OCHOBE ITOJTy4YEHHs] METaJLIOB. KOHTpOJIe criocoda aeicTBust HayKy
croco 13. O3HakomieHue ¢ pyaamu xenesa | [lonyyam 603modicHocmb Ilo3naBaTte/ibHBIC:
HOIyICHHIA 14. OkpaumBaHue IaMEHH COISIMU Hay4yumvCcs. NIPUBOJAUTH Hcrnomns3yioT ouck He0O0X0JUMOMH
IIEJIOYHBIX METaLIOB NIPUMEpH! YpaBHEHUH peaKkmuid, uHGOPMALMH IS BBIIOTHEHUS YIeOHBIX
JIEKAIUX B OCHOBE 3aJIaHUi C UCTIOJIb30BAaHUEM YUEeOHOU
[POMBIIUICHHBIX CIIOCOO0B JIUTEPATyPHI
MOJTy4YeHHs 9yT'yHa ¥ CTaJH. KommykaTHBHBIE:
YYUTBIBIOT pa3Hble MHCHUSI H CTPEMSATHCS
K KOOP/MHALIMY PA3JINYHbIX 03U B
COTPYAHHYECTBE
14. | Pemenue pacueTHBIX PacuetHble 331241 10 ypaBHEHUSIM Hayuamcs: pemats pacueTHbIE PeryasiTuBHbIe: OsnaneHue
3a71a9 ¢ TIOHATHEM XHUMHYECKHUX PEAKIHii, MPOTEKAOIINX | 3aJa4Hd [0 YPaBHEHHAM Ouuel-mBaLOT TIPABIIIbHOCTD BHINOMHEHHA HaBBIKAMH U5
0 C y4acTHEeM METaJUIOB H UX XHUMHYECKUX PEAKLIHiA, JIEUCTBHS HA yPOBHE aJJeKBaTHOH MPAKTHYECKO
Maccoeds 0o COCITMHEHHH MIPOTEKAIONINX C YIacTHeM PETPOCIIEKUBHOIT OLICHKH JeATEeIEHOCTH
861X00a NPOOYKMaA METAaJJIOB U UX COETHHEHHUIL. Io3HaBaTeJbHBIC:
Tonyuam 6o3modicHocmy Bri6uparor Hanbomee 3 dekTHBHBIE
Hayuumvcs: penaTh CIIOCOOBI pelIeHNsI 3a]1a4, KOHTPOJIHPYIOT
OJIMMITHAIHBIC 3aJa9H. U OLICHUBAIOT NIPOLECCUH PE3YJIBTAT
JIeSITeITEHOCTH
KommykaTuBHBIE:
KoHTponupyoT neficTBHsI mapTHepa
15. | TTousrue o KOppo3uun Koppo3ust MeTayuioB 1 crioco0bt Hayuamcs: ucrionb30BaTth pu PeryasiTuBHbBIE: Ymenne
METaILIOB 00pBOBI ¢ Helt XapaKkTePUCTUKE METAIUIOB M MX | Pa3imuaroT crocob u pe3ynbTar IeHCTBUS | MHTErpUpOBaTh
coenuHeHu noHsATHs «kopposust | Ilo3HaBaTe/bHbIe: MOJTyYEeHHBIE
METaJlIOBY, «XUMHUYECKast Brnazeror o6muM npueMoM perieHust 3HaHMA B
KOppO3ush», 3a1aq MPAKTUIECKUX
«IITEKTPOXUMHUIECKASE KommykaTuBHbIe: YCIIOBHUSIX
KOPPO3UsD», HAXOIUTH CIIOCOOBI JloroBapuBaroTCst 0 COBMECTHON
3aIUTHl METAIUIOB OT KOPPO3UH. | AEATEIBHOCTM, IPUXOAAT K 00IIeMy
ITonyuam osmodcrocms PpelLIeHUI0
HAy4umsCs © IPAMEHATh 3HAHUS
0 KOPPO3HH B JKU3HH.
16. | llleno4HbIe METAILIBL: OO011as XapaKTepUCTHKA IIETOYHBIX Hayuambcs:. naBath PeryasituBHbl€: PazButue
obas MeTaJUIoB. MeTasbl B IPHpPOJIE. XapaKTePUCTUKY HIETOYHBIM [TnaHUpYIOT CBOM ACHCTBUS B CBSI3H C OCO3HAHHOTO,
O6mine crnocobbl UX MOTyYEHHUsL. MeTaJlIaM I0 WX MOJDKEHUIO B MOCTaBJIEHHO! 3aa4€il M YCIOBHUIMH €€ YBa)KHTEIHEHOTO
XapaKTepucTika CTpoeHue aTOMOB. MCXS J1.M.Menneneesa, penieHust u
Illeno4yHBIe METATBEI — MPOCTHIE HCCIIeIoBaTh CBOICTBA IMo3naBaTenbHbIE: JoOpoXenaTens
BELIEeCTBA IIEJIOYHBIX METAJJIOB — KaK CraBsT 1 QOpMyNHPYIOT LEIH U HOTO




TMIPOCTHIX BELICCTB.

1po0JIeMbl ypoka

OTHOLUICHUA K

Tonyuam 6o3modicHocmy KommykaTuBHbIe: JIpyromy
Hay4umvcs: TpaMOTHO AZIeKBAaTHO HCIIOJB3YIOT PEUEBEIC yenoBeky. Ero
00pamaTsCs ¢ BEIecTBaMU B cpenctBa It 3 (HEKTHBHOTO PEIICHHS MHEHHIO,
MIOBCEIHEBHOM KH3HH. KOMMYHHUKATHBHBIX 3229 CIIOCOOHOCTH
BECTH JJHAJIOT C
JOpYruMu
JIFOJIEMH
17. | CoennHeHns Baxueiinme coequHeHUs WEI0UHbIX | Hayuamces: XapakTepu30BaTh PeryasiTuBHbIe:
IeOYHBIX METaJIIOB METaJIOB — OKCH/bL, THAPOKCUABI U | (pU3MYECKHe U XUMHYECKUE VuuTHIBAIOT IPABUIIO B IJIAHUPOBAHUU U
COJH (XJIOPHIbL, KapOOHATSI, CBOWCTBA OKCHJIOB U KOHTpOJIE CIIoco0a peleHus
cynbdaTbl, HUTPAThI), UX CBOMCTBA U | T'MAPOKCHJIOB IEIOYHBIX ITo3HaBaTe/bHBIC:
IPYMEHEHNE B HAPOJHOM XO3SIHCTBE. | METaJUIOB, COCTaBIAThH Hcrnomns3yioT ouck He0O0X0JUMOMH
Kanuiinsie yno6penus. XHUMHYECKHE yPaBHEHUS, MH(pOPMAIMH JUIs BBITOJTHEHUS y4eOHBIX
JleMoHcTpanmum: XapaKTepU3yIOILIe CBOUCTBA 3alaHUH C MCIIOJIb30BaHUEM yUeOHOM
OO6pas3wpbl MEeNOYHbIX U [IEJOYHBIX METAJUIOB, PEIlaTh JIUTPATYPEI
IIeJI0OYHO3EMEIIbHBIX METAJIIOB. «LETIOYKID IPEeBpaNIeHHI. KommykaTuBHbIe:
B3aumoneiicTBue HaTpus, JIUTHS C Ilonyuam eozmodicnocms YUHUTBIBAIOT pa3HBIE MHEHHS U CTPEMSATCS
BOJIOH. B3anmoneiicTeue HaTpus ¢ Hayuumvcsi: COCTaBIAT K KOOpAWHAINY Pa3IHIHBIX TO3HUIHH B
KHCIIOPOJIOM «11eTIOYKI NPEBPAICHHH. COTPYZHHYECTBE
18. | LlenounoseMenbHBIE O011ast XapaKkTepUCTHKA JIEMEHTOB Hayuamsca: naBatb PeryasiTuBHbIE: PasButne
MeTaIEL: 061mas rnasHoi noarpynmnsl Il rpynmsr. XapaKTEePUCTUKY [TnanupyroT cBOM AEHCTBHS B CBA3U C OCO3HAHHOTO,
CTpoeHHe aTOMOB. [IETOYHO3eMEeNIbHBIM MeTaJlaM IIOCTaBJICHHOH 3aja4eil M YCIOBHSIMU e YBaXXUTEIEHOTO
XapaKTEpUCTUKA
[lenouno3emenbHbIE 1o ux nojukeHuio B IICXD pelieHust u
METaJUIbl — MPOCTHIC BEIECTBA. J..MenneneeBa, Ilo3HaBaTe/ibHBIE: noOposKenaTenb
XapaKTepH30BaTh COCTAB aTOMOB, | CTaBAT U (OPMYIHPYIOT LETH U HOTO
HCCIIEI0BATh CBOMCTBA npo0seMbl ypoKa OTHOIIEHHUS K
LIENOYHBIX METAIIOB — KaK KommykaTuBHbIe: Ipyromy
MPOCTHIX BEIIECTB. AJIIeKBaTHO HCTIONB3YIOT peUEBBIC qenoBeky. Ero
ITonyuam 6o3mooicrocms cpenctia Uit 3)(HEKTHBHOTO PEICHHS MHEHHIO,
Hay4umuvcs: TpaMOTHO KOMMYHHUKATHBHBIX 3229 CIOCOOHOCTU
o0pamniaThCs ¢ BEIECTBAMHU B BECTH AUAJOT C
TTOBCEIHEBHOM JKH3HI JPYTAMA
19. | CoennHenns Bakneiimue coenuHeHus Hayuamcs: xapakTepu3oBaTh PeryasiTuBHbIE: JIIOIbMU
ILEI0YHO3EMENBHBIX IIEJIOYHO3EMEITEHBIX (u3nYecKue U XMMIYEeCKHe V4HUTHIBAIOT IPABHIIO B ITaHUPOBAHUU U
METAILIOB METaJI0B — OKCHUJIBL, THAPOKCUABL U | CBOHCTBA OKCHIOB H KOHTpOJIE crioco0a perieHus

COJH (XJIOpHU/IbL, KapOOHATHI,
HUTpATHI, CynbQatel, GocdaTel), UxX
CBOWCTBA U IPUMEHEHHE B HAPOJHOM
XO034HCTBE.

THIPOKCHJIOB
IeJI0YHO3EMENIBHBIX METAJIIOB,
COCTaBIIATh XUMUYECKUE
YpaBHEHHMs, XapaKTepU3yIoLIne

Ilo3naBaTenbHbBIE:

Hcnonp3yIoT MOKCK HEOOXOAUMOM
UH(OPMALMH TS BBIIOJIHEHUS YIeOHBIX
3aJIaHU# C UCTIOJIH30BAHUEM Y4eOHON




JemoHcTpanuu:

BsauMoaericTBre Kalablis ¢ BOJLOM.
BsaumMoericTBre Martus ¢
KHCJIOPOJIOM.

Jla6. onbITHI:

15. B3aumoeicTBre KaJIbIus C
Bojoii. 16. [lonyuenue ruaporcuaa
KaJIBIMSL U UCCIIE0BAHKE €T0
CBOWCTB

CBOICTBA IIEJIOYHBIX METAILIOB,
pelaTh «IEMOYKI)
MpeBpalleHuil.

Tonyuam 603modicHOCHb
Hay4umvcs: COCTaBIATh
«LETMOYKU» MPEBPAILCHUH

JIMTPATypPhl
KomMmykaTHBHBIE:

Y4UTBIBAIOT Pa3HbIE MHEHHS M CTPEMSATCS
K KOOPJMHAIIUH Pa3IMYHbIX HO3HIHI B
COTpYIHUYECTBE

20. | AmroMuHHAH — Crpoenue atroMa, GU3HICCKHE 1 Hayuamocs: naBatb PerysasiTuBHble: DopmupyroT
THepeX0IHblil XUMHYECKHE CBOMCTBA AIIOMHMHMS KaK | XapaKTEPUCTHKY aTIOMHHUS 110 ITnaHUpYIOT CBOM JICHCTBHS C HHTEpEC K
IIPOCTOTO BEILECTBA ero nosokenuto B [ICXD MIOCTABJICHHOM 3aja4ell U YCIIOBUSIMH €€ KOHKPETHOMY
31eMeHT. Pru3udeckue
JI..Menneneena, peleHus, OLleHNBAIOT PaBUILHOCTh XUMHUYECKOMY
U XUMHYCCKHC XapaKTEpPU30BaTh COCTAB ATOMA, | BBINOJHEHHS JEHCTBUS 5JIEMEHTY
CBOICTBA AJIFOMUHUS. XapaKTepH30BaTh PUIHUECKHE U ITo3naBaTe/bHbBIE:
Tonyyenue u XHUMHUYECKHE CBOMCTBA CaMOCTOSITENILHO BBIJCTISIOT U
pYMEHEHNUE ATFOMUHNS, 06LﬂchﬂT1> (hOPMYIHPYIOT O3HABATENBHYO [[€TTb,
3aBHCUMOCTb CBOJCTB aTIOMHUHHS | HCIOJB3YIOT OOMINE IPHEMBI PELICHHS
ATFOMUHUSA
ot ero nosoxxeHus B [ICXD 3a1aq
J..MennesneeBa, 00bICHATD KoMmMmykaTHBHBIE:
MPUYHHBI XAMHAYECKO# JlomycKaroT BO3MOXHOCTE PA3JIMIHBIX
HWHEPTHOCTH aJFOMUHUSL. TOYEK 3pEHHs], B TOM YHCIIe He
Tonyyam eosmodrcnocms COBHIAJAIONIUX C UX cOOCTBEHHOM. U
Hay4umscsi: TpaMOTHO OPHEHTHPYIOTCS Ha MMO3UIHIO TApTHEPa B
o0pamiaThCs ¢ BEIEeCTBaMHU B OOIICHUH ¥ B3aMMOJICHCTBUU
TTOBCETHEBHOM KU3HU
21. | Coenunenus CoeMHEHUS ATIOMHHHIS — Hayuamcs: XapakTepH30BaTh PeryasiTuBHbIe: DopmupyroT
ATFOMUHHES — OKCHJ ¥ TUIPOKCH, UX aMDOTEepHBIH | (QU3MIECKHE U XHUMHIECKUE YYUTBIBAIOT IPABIJIO B INIAHUPOBAHUH U yMeHHe
xapakTep. Baxueiimme comn CBOWCTBA OKCHIA ¥ THIPOKCHAA | KOHTpOJIE Croco0a peneHus HMHTETPHPOBATh
OKCHJI U THJIPOKCHU], K
" ATFOMHHUSL. AJFOMHUHUS, COCTABIISATh IMo3HaBaTeIbHBIE: TOJTyYCHHBIE
HX aM(OTEPHBIiH TprMEHEHNE ATIOMUHYS U €70 XUMUYECKUE YPABHEHHUS, Hcnionb3y 0T MOUCK HEOOXOAMMOi 3HAHUS B
Xapakrep. COC/IMHEHU. XapaKTepu3yolIne CBoicTBa UH()OPMAIMH JIJIS BBIIOTHEHUS YIeOHBIX MPKTHYECKYIO
JIa6. onbITHI: AIIOMUHUS, PEIIaTh «LEMOYKW» | 3aJaHUi C HCIOJIb30BaHUEM yUEOHOM SKH3HD
17.IlonydeHue MpeBpaIleHHU. JIUTPATYPbI
THIPOKCHU/IA ATIOMUHUS 1 Ionyuam éo3mooicnocmy KommykaTuBHbIe:
HCCIIEJOBAHUE Hay4umvcs: COCTaBIATh KoHTponupyIoT AeiiCTBIE mapTHepa
€ro CBOMCTB. «IETIOYKM MPEBPAIICHIIH
22. | llpakTuyeckast Ocy1iecTBICHHE HETOYKH Hayuamcs: obpamaTbces ¢ PeryasiTuBHbIe: PasBurne




padora Nel XMMHYECKUX J1a00paTOpHBIM 000pynoBaHHeM | OCYIIECTBIISIOT NOIIArOBbIA KOHTPOJIb 10 | KOMMYHHKATHUB
OcylIecTBICHHE HpeBpalieHui U HarpeBaTebHbIMU IpUOOpaMu | pe3yibTaTy HOro
B COOTBETCTBHU C IPABUIIAMH KOMIIOHEHTA B
OCIIOYKH XUMHUYCCKHUX
. TEXHUKH 0€301aCHOCTH, Ilo3naBaTeabHbIE: 0OLICHUH U
NpCBpALCHUN OIHCHIBATH XUMUYECKHUI BrnaaeroT o6mmM mpueMom pereHus COTpPY/HUYECTBE
9KCIIEPHMEHT C IOMOIIBIO s3bIKa | 3a/1a4 co
XMMMH, JIeJIaTh BBIBOJBI 11O KommykaTuBHbIe: CBEPCTHUKAMH H
pe3yJbTaTaM 3KCIEPUMEHTA. YYUTHIBAIOT pa3HbIe MHCHUS H CTPEMATCS | YUUTEISIMA
Tonyuam 6o3modicHocmb K KOOP/MHALIMU PA3JINYHbIX HO3ULUH B
Hay4umvcs: OCO3HABATh COTpYIHHYECTBE
HE0OXOIUMOCTE COOJIFOICHHS
npaBwiTh u OT s coxpaneHus
3/I0POBBSI OKPYIKAIOIIHX.
23. | XKeneszo — nyieMeHT Pacnonoxenue sxenesza B IICXD /1.1, Hayuamouca: naBats PerynsituBHbie: Dopmupyrot
VIHprHHLI Menzeneesa 1 CTpOCHHUE €ro aTOVMa. XapaKTEPUCTHUKY KeJe3a 0 €ro [Tnanupyror Cjaon ﬂeﬁSTBym C HUHTEPEC K
6 . DusHuecKue i XUMIIECKHE CBOHCTBA nokenuto B IICXD MOCTaBJICHHOM 3a/1a4€H U yCJIOBUSIMU €e KOHKPETHOMY
T10001HO KeJiesa — NPOCTOro BelecTsa J.M.Menneneesa, peLIeHus], OLIEHUBAIOT NIPAaBUIIBHOCTD XHUMHUYECKOMY
HOATPYIIIIBL. XapaKTepH30BaTh COCTAB aTOMa, | BBIIOJHEHHS ACHCTBHUS JIEMEHTY
®dusnueckue u xapakTepn3oBath Gusndeckue | [lo3HaBaTenbHBbIe:
XUMUYECKUE XHMHYECKHE CBOWCTBA Jelesa, CaMOCTOATETbHO BBIAEISIOT U
CBOMCTRA JKeJe3a. 00BACHATH 3aBUCUMOCTB CBOMCTB | (hOpMY/ITMPYIOT MO3HABATEIBHYO IIelTh,
H JKele3a OT ero MOJIOKEHHUS B HCHOJIB3YIOT O0IINE PUEMBI PELICHHS
AXOKJCHAC B TICXD JI.11.Menneneena, 3aj1a4
npuAponae. HCCIIE0BaTh CBOMCTBA Kene3a B | KoMMyKkaTHBHBIE:
XOJI€ BBITTOJTHEHUS JloIyCKarOT BO3MOXKHOCTb PA3IMYHBIX
11a60paTOPHOTO OIBITA, TOYEK 3pEHHUs, B TOM YUCTIe He
ONMCBHIBATh XMMUYECKUI COBITAIAIOIINX € HX COOCTBEHHOM. 1
9KCIIEPHMEHT. OPUEHTHUPYIOTCS Ha MO3ULIUIO TAPTHEPA B
THonyuam 603modrcHocmy OOIIEHHN W B3aUMOJEHCTBUHI
HAy4Umvcs. TPaMOTHO
0o0pamniaThCs ¢ BEeCTBAaMHU B
MOBCE/IHEBHOM XKHU3HU
24. | CoenuHeHus xKeiesa Tenetuueckue psjpl Fe?u Fe3* Hayuamcs: XapakTepu30BaTh PeryasiTuBHbIe: PazButne
+2,43 ux Baskreiinme conu skenesa. 3Ha4eHne | (GH3MUECKUE U XUMUYECKUE YYUTBIBAIOT IPABIJIO B INIAHUPOBAHUH U OCO3HAHHOTO,
Kemesa CBOWCTBA OKCHIOB U KOHTpOJIe Crocoba pereHus YBa)KHTEIFHOTO
Ka4C€CTBCHHOC .
W €ro COeIMHEeHUH ISl IPHPOIBI K THIPOKCHUJIOB XKeesa, ITo3naBare/bHbIE: "
OIIPEACICHUE. HapOJIHOTO XO3SHCTBA. COCTaBJIATH XUMHUYECKUE HCronb3yroT OMCK HEOOXOMMMOM I00pOIKenaTeb
T'enernyeckue psasl JleMoOHCTpaMH. yPaBHEHHUS, XapaKTePU3yOIIHe nHGpOPMAIMH IS BBITIOJTHEHNUST y4eOHBIX HOTO
Fe *2 4y Fe *3, BzaumogelicTBre MeTaioB ¢ CBOICTBa COeIMHEHUH Kele3a, 3a/IlaHUH C HCIIOJIBb30BaHUEM y4eOHOI OTHOLICHUS K
Hemetaiiami. [Tonmydenue IPOBOJUTH Ka4YeCTBEHHbIE JITPATYPBI JPYroMy




ruppokenos xeesa (1) u (111). PEaKIMH, TOATBEPIKIAIOIIHE KoMmMmykaTuBHbBIE: yenoBeky. Ero
JlaG. onbITHI: HaJIMYUe B BOAHBIX PACTBOPAx VY4UTHIBAIOT Pa3HbIC MHEHHS M CTPEMSTCSL | MHEHHIO,
18. B3aumozeiicTBue xenesa ¢ KaTHOHOB JKelle3a, PeriaTh K KOOpAWHALUH Pa3IHIHbIX TO3HLHI B CIIOCOOHOCTH
COJISTHOM KHUCIIOTOM. «UETOYKI MPEBPAILICHHUIH. COTpYIHHUYECTBE BECTH JTHAJIOT C
19. Iony4enue rupokcHaoB xkene3a | Ioryuam 6o3modicHocme JPYTUMHI
(I1) u (III) 1 u3yyeHne ux CBOMUCTB. HAyyumvcsi: COCTaBIATh JIFOJIbMH
«LETMOYKU» NPEBPALLCHUH,
COCTABIISITh MOJICKYJISIPHBIE H
OJTHBIE HOHHBIE YPABHEHHUS 110
COKpAILEHHBIM HOHHBIM
ypaBHEHUAM

25. IpakTnyeckas TTonmy4eHue 1 cBOMCTBA COSIUHEHUI Hayuamcs: obpamarbces ¢ PeryasiTuBHbIe: OBnajzcHue
paGora Ne2 METaJIOB nabopatopHbM 000pyaoBaHreM | OCYLIECTBISIOT MOMIATOBbINA KOHTPOJIb IO HABBIKAMH 15
Tonyuete n W HarpeBaTeIbHBIMU IPUOOPAaMH | Pe3yJbTaTy MPAKTHYECKOM

™ . B COOTBETCTBHU C MPABUIIAMH e TeTbHOCTH

CBOUCTBA COCINHCHHUU TEXHHKH 6E3011acHOCTH, IMo3naBaTebHbIE:

MCTaAJITIOB ONUCHIBATh XMMUUECKUIT CTposT peueBoe BHICKa3bIBAHUE B YCTHOM
9KCIEPUMEHT C TOMOMIBIO 3bIKa | ¥ MHCEMEHHOU (hopme
XHMHH, IeTIaTh BHIBOJIBI IO KommykaTuBHbBIE:
pe3yJibTaTaM 9KCIIepHMEHTa. VYUTHIBAIOT pa3Hble MHEHHS U CTPEMSTCS
Honyuam sozmodicHocmo K KOOP/IMHALIMH PA3JINYHBIX O3UIHI B
Hayuumvcsi: 0CO3HABATH COTPYAHUYECTBE
HEOOXOAMMOCTE COOIOACHHS
npaBuiTh u OT st coxpaneHus
3[I0POBBSI OKPYKAIOIIHX.

26. IpakTHyeckas Pemienue sxcriepuMeHTaIbHBIX Hayuamcs: obpamarbes ¢ PeryasiTuBHbIe: OgnaneHue
paGora Ne3 3a/1a' Ha pacro3HaBAHHE 1 nabopatopHbM 060pyaoBaHreM | OCYIIECTBIISIOT HOIIArOBEINH KOHTPOJIb 1O HABBIKAMI 15
Pemmenme TOJTy4YeHHe COSIMHEHNIT MEeTaJLIOB W HarpeBaTeNIbHBIMU IPUOOpaMu | pe3ysbTaTy MIPaKTHYECKOM

B COOTBETCTBHU C PaBUIIAMH JIeSITeNIbHOCTH

SKCTICPUMEHTAJIbHBIX TeXHUKH 0€30IacHOCTH, IMo3naBaTeabHbIE:
3a7a4 Ha OIMCHIBATH XUMUUYECKHI ITpoBOAAT cpaBHEHUE U KIACCUPUKALIIIO
pacro3HaBaHue U 9KCIEPHMEHT C IIOMOIIBIO SI3bIKa | T10 33JaHHBIM KPUTEPHSIM
MOy YeHHE XHMHUH, JISTIATh BBIBOJIBI IO KommykaTuBHbIe:

9 €3yJIbTaTaM YKCIIEPUMEHTA.
coesutes Homuam sowosenoems | aeiormms s paoman
METAJIOB

HAY4umbCs: 0CO3HABATH
HEOOXOAUMOCTH COOJIIOAECHUS
npaBunTh u OT s coxpanenus
CBOETO 3/I0POBbS U

OKPY KaIOIHX.

CUTyalUAXxX




27. | O6001eHne 3HaHUT Hayuamcs: 0606math 3Hanus u | PeryasiTuBHble: Bripakaror
o Teme «MeTambn TPE/ICTABIATH UX CXEM, TabimuiL, BHf)CSIT HEO0OXOANMBIC KOPPEKTUBEI B aJIeKBaTHOE
MIpe3eHTaIni JIeiCTBHE MOCIIE €ro 3aBepIIEeHNs Ha MOHUMaHHe
OCHOBE €r0 U yueTa XapaKTepa CACNaHHbIX | MPUYHH ycrexa
ommooK U HeycIexa
Ilo3HaBaTte/ibHBIE: y4eOHOI
CtposT peueBoe BHICKA3bIBAHUE B YCTHOH | HEATENBHOCTH
1 MIICbMEHHOH (hopme
KoMMyKaTHBHBIE: KOHTPOIMPYIOT
JIeHCTBHS TapTHepa
28. Konrpoabnas KoHTtpous npeaMeTHBIX 1 Hayuamcs: TpUMEHATD PerynsiTuBHbIe: IIposiBasitoT
padora Ne2 MeTaIpeIMETHBIX yUeOHbIX JEHCTBUH | MOJIydYCHHbIC 3HAHUS U OCyIIECTBIISIOT UTOTOBBIM U MOIIATOBBIH | OTBETCTBEHHO-
110 Teme «MeTaib 10 Teme «MeTauibDy c(OpMHUPOBAHHBIC YMECHHUS IJIs1 KOHTPOJIb [0 PE3YIIbTaTy CTh 32
peleHus y4eOHbIX 3a1a9 ITo3naBaTe/bHbBIE: pe3yIbTaThI
CrposT peyeBoe BbICKa3bIBaHUE B YCTHOM
1 IICbMEHHOH (hopme
KomMmykaTHBHBIE: KOHTPOJHPYIOT
JIeHCTBUS TapTHEpA
Tema 3. Hemeramnbi(284.)
29. | Obwmasa OO61mas xapakTepHCTHKa HeMeTaIUIOB: | Hayuamcs: naBats onpenenenus | PeryisitTuBHbie: ®dopmupoBaHue
XapaKTepPUCTHKA nioioxxeHue B [leproanueckoit TIOHSATHAM ITnarupyror cBon z[el?r(iTBm B CBSI3U C | TOTOBHOCTH H
CHCTEME XMMUYECKUX JJIEMEHTOB «INEKTPOOTPHIIATEIBHOCTEY « TIOCTaBJICHHOH 3aJa4eil M YCIOBMSAMH | CIIOCOOHOCTH K
HEMETaJLIOoB J1. 1. MenpeneeBa, 0cOOEHHOCTH AJIIOTPOTHUS» XapaKTEPH30BaTh ee pelIeHus 00y4eHUIo 1
CTPOCHHS AaTOMOB, HEeMeTaJUTBI 110 UX MOJIOKEHUIO B | [To3HaBaTebHBIE: CaMOpPa3BHUTHIO U

3J1eKTpooTpuIaTenbHocTh (D0) Kak
Mepa «HeMeTaJUIMUHOCTHY, pag D0.
Kpucrammaeckoe ctpoeHue
HEMETAJIOB — MPOCTBIX

BeniecTB. Ayotpomnus. Ousndeckre
CBOMCTBA HEMETAJIJIOB.
OTHOCHTENBHOCTD TMOHATHH «METAI»
U «HEMETAILD

TICXD .. Menzeneena,
OIUCHIBATH CTPOCHUE
(usmgeckne cBoicTa
HEMETAJLIOB, 00BICHITH
3aBHCHMOCTh CBOICTB
HEMETAJUIOB OT UX IMOJIOKSHHUS
TICX5
J..MenneneeBa;cocTaBisTh
Ha3BaHUS COCTMHCHHIA
HEMETaJUIOB 110 hopMyJie U
(hopMyJ 10 Ha3BaHUIO, HAYYATCS
JIaBaTh OINPEACICHHS
«aJUIOTPOITHUS», «AJUIOTPOTTHBIE
MOAU(BHKALINY.

Tonyuam so3modcrHocms
HayyumuCcs: NPOTHO3UPOBATH

CraBst 1 GopMyInpyIOT ey 1
npo0sIeMbl ypoKa
KommykaTnsHbIe:
AJIEKBATHO HCTIONB3YIOT PEUEBhIE
cpezncTsa Juist 3pYeKTHBHOTO
pelIeHHs] KOMMYHHKATHBHBIX 3324

€caMo00Opa30BaHUIO Ha
OCHOBE MOTHBAaIlUH K
00y4eHUIo 1
TIO3HAHHIO




CBOWCTBA HEM3YUEHHBIX
9JIEMEHTOB U HX COCJIMHEHUH Ha
OCHOBE 3HaHMI O
NIEpHOJUUECKOM 3aKOHE

30. | Ob0mume XUMUYECKUE OO1Me XMMHYECKUE CBOMCTBA Hayuamcs: xapakrepu3oBaTb PeryasiTuBHbIe: PasBuBarot
CBOMCTRA HEMETAJIOB CTpPOCHHE HEMETAIIOB, 00IIHe ITocraHoBKa y4eOHOM 3a1a4u Ha OCO3HaHHOE
XHUMHYECKHUE CBOHCTBA OCHOBE COOTHECEHMS TOTO, YTO OTHOULIEHHE K CBOUM
HCMCTAILIOB. HEMETaJUIOB, OIIMCHIBATH OOIIMe | U3BECTHO U YCBOEHO , U TOTO, YTO COOCTBEHHBIM
Hemerasuib B XHUMHUUYECKHE CBONCTBA €I1l€ HEM3BECTHO MOCTYIKaM
Ipupoae u CIIOCOOBI HEMETAJIJIOB C IIOMOIIBIO S3bIKA IMo3HaBaTejIbHbBIE:
HX TIOJTy4YCHUS XMMHH, COCTAaBIATh YpaBHEHUs Bb11BIKEHUE TUIIOTES, UX
XMUMHUUYECKUX PeaKIuii, 000CHOBaHHE, JOKa3aTEIbCTBO
XapaKTepHU3yIOMUX XHMHYECKUe
CBOWCTBA HEMETAILIOB UX KommykaTuBHbIe:
COCIMHEHUI Y4aBCTBYIOT B KOJUIEKTUBHOM
Tlonyuam 603moacHOCHb 00CyxKIeHHU IPOOIeM, IPOSBILIOT
HayuumsCs. TPOrHO3UPOBATH aKTHUBHOCTbH BO B3aUMOJICHCTBUM ISt
CBOWCTBA HEM3YUEHHBIX pelieHust KOMMYHHKAaTUBHBIX U
3JIEMEHTOB U MX COSJUHEHUI Ha | MO3HABATEIbHBIX 3a/1a4
OCHOBE 3HaHuil 0
MEPUONIECKOM 3aKOHE
31. | Bogopon ITonoxxenue Bogoposaa B Hayuamcs: xapakTepu3oBaTh PeryasiTuBHbIE: DopmHpyIOT
Ilepuoanueckoit cucreme BOJIOPOJ TIO €T'0 TOJIOKEHHIO B Paznuyarot crioco0 u pe3yabraT KOMMYHUKaTUBHBIN
XUMHUYECKHUX IJIEMEHTOB TICXD [..h.Menneneena, TIEHCTBHS KOMITOHEHT B
1. U. MenneneeBa. CTpoeHue aToma XapakTepu30BaTh CTPOCHHE Ilo3naBaTe/bHbIE: 0o0LIeHNH U

U MoJeKyIbl. Du3ndecKue u
XHMHYECKHE CBOUCTBA BOIOPO/IA, €T0
TOJTy4YeHHe U IPHMEHEHHE.

Jla6. onbITHI:

20. Tomy4enne

U paco3HaBaHie BOJOPOIa

aToma BOI0po/a, OOBICHSTH €ro
BO3MOJKHBIC CTETIEHU OKUCIICHHS,
XapaKTepH30BaTh

(u3HYecKue U XUMHYECKHUE
CBOWCTBa BOJIOPO/IA, OOBSICHATD
3aBUCHMOCTb CBOMCTB BOJIOPOJIA
oT nojoxenus ero B [ICXD
J.V1.MenneneeBa, OnUChIBaTh
11abopaTopHbIE U
MPOMBILIIEHHBIE CIIOCOOBI
MOJTy4YEeHHs BOZOPOJa .
Tonyuam 603moducHocms
Hayyumucs: OObICHATH
JIBOMCTBEHHOE TTOJI0KEHHNE
Bojopoaa B I[ICXD

Brnazeror o6muM npueMoM peneHus
3a1a4

KomMmykaTHBHBIE:
JloroBapuBaloTCsi 0 COBMECTHOM
JIeATeIbHOCTH O/l PYKOBOACTBOM
YUUTeIst

COTPYIHHYECTBE CO
CBEPCTHHUKAMH B
Tporecce
00pa3zoBaTenbHON
JESATCIEHOCTH




J.M.Menneneesa, rpaMOTHO
00palaThCs C BEIIECTBAMH B
TOBCEIHEBHOM KU3HU

32. | Bona Ctpoenne Monekysl. BogoponHas Hayuamecs : xapakTepu3oBaTh PeryasiTuBHbIE: Hmerot 1enoctHoe
XHMHYECKas CBs13b. Dusmieckue CTPOCHHE MOJICKYJIbI BOAOPOA, [lnarupyrOT CBOM NEHCTBHSA B CBSA3M C | MEPOBO33PEHHE,
CBOMCTBA BOJIbI. AHOMAJIUU CBOWCTB (bu3nYecKue 1 XUMUIECKUE HOCTABJICHHOM 3a71a4€ U YCIIOBUAMHU | COOTBETCTBYIOIIEE
BOJBL. ['MapoduibHbIC U cBOIfcTBa BOJIBL, OOBSICHATH ee pelIeHUsT COBPEMEHHOMY
ruapOoGhOOHbIC BELIECTBA. aHOMAJIMH BOJIbI, CITOCOOBI ITo3HaBaTebHBIE: YPOBHIO Pa3BHTHS
XUMHYECKHE CBOMCTBA BOBL OYHCTKHU BOJBI, IPHMEHSITh B CraBat 1 GOPMYIUPYIOT LEIH U HayKH
Kpyrosopot Bozs! B pupoe. OBITY (QHIBTPHI VIS OUMCTKH po6IIeMbl ypoka
Bonoouncrka. Aspanust BOABL. BOJIBI, TPAaBIIILHO HCIIONB30BaTh | KoMMykaTuBHBIE:
BeitoBbie GritbTphl. MUHEpaIbHBIC MHHEPAIBHYIO BOJLY, BHIIOJHATE | KOHTpOIMpyIOT IeHcTBYS mapTHepa
BOJBL [IMCTHIIIMPOBaHHAs BOJA, €€ pacueTsl IO ypaBHEHUSIM
MOJTy4YeHHE 1 IPUMEHEHHUE. XHMHYECKUX PEaKIHi,
JIab. onbITHI: MPOTEKAIOLIUX C yYaCTHEM BOIbI.
21. VccnenoBanme MOBEPXHOCTHOTO Tonyuam so3modxcrHocmy
HaTSDKSHUS BOJIBL. Hayuumvcs: 00bEKTUBHO
22. PacTBOpeHue mepMaHraHaTa OLICHUBATH MH()OPMALIHIO O
Kalisi WM METHOTO Ky[opoca B BEI[ECTBAX U XUMHUUYECKUX
Boge. 23. I'mapararus nporeccax, KpUTHIECKH
00e3BOXKEHHOTO Ccyib(hara OTHOCHUTBCS K IICEBIOHAYYHON
menu (I1). 24. Usrotosnenue uHpopmManum,
THIICOBOTO OTIevarka. 25. HEe00pOCOBECTHOM peKiame
O3HaKOMJIEHHE C KOJUIEKIHeH
OBITOBBIX (DUIIBTPOB.
26. O3HaKOMIICHHE C COCTABOM
MHHEPaIbHOH BOJBI
33. | Tanmorens!: o6mas O011as XapaKTEepUCTHKA TAIOTEHOB: Hayuamcs: xapakTepu3oBaTh PeryasiTuBHbIe: TposiBnsiroT
XapaKTepUCTHKA CTPOCHHE aTOMOB; IIPOCTHIC BEIIECTBA | CTPOCHHE MOJICKYJI TaJIOTCHOB, ITnanupyror con ﬂeﬁETBHﬂ B CBSI3H C | DKOJIOTUYECKOE
1 OCHOBHBIE COCIUHECHUS TaJIOTCHOB, OIUCHIBAThH (PH3NYECKUE U TMOCTABJIEHHOM 3a71a9€eil M YCIIOBUAMH | CO3HAHHe

ux cBoiictBa. Kpatkue cBeeHus o
xJope, 6pome, prope u oxe.
IIpumeHeHne rajnoreHoB u

HX COCMHEHHH B HApOAHOM
X03sIHCTBE.

JemoncTpanmm:

OO0pas1Lbl raJoreHoB —

MIPOCTHIX BelecTB. B3aumopeiicteue
TaJIOTEHOB C HATPHEM, ATFOMUHHEM.
BriTecHenue xsopom Opoma ui ona

XUMUYECKUE CBONCTBA
TaJIOreHOB Ha OCHOBE
HaOJTFOJICHHIA 38 UX
MPEBPAIECHUSIMH BO BPEMS
JIEMOHCTPALIMOHHBIX OIIBITOB,
0OBSICHSITH 3aBUCHMOCTb CBOWCTB
TaJIOTEHOB MX OT MOJIOXKEHHUS B
TICXD [.U. Menneneesa,
COCTaBIATH HOPMYJIBI
COEIMHEHNH TaJIOTEHOB U 10

ee peleHuUs
ITo3HaBaTe/ibHBIE:

CraBsT ¥ GOPMYIHUPYIOT LETH U
po0JIeMbl ypoKa
KommykaTuBHbIe:

AJIIeKBaTHO HCTIONB3YIOT peUEBBIC
cpeacTsa s 3HHEKTUBHOTO
pelIeHNs] KOMMYHHUKaTHBHBIX 3a/1a4




U3 pacTBOPOB UX COJIEH

(opMynam 1aBaTh Ha3BaHUS
COEIMHEHUSM aJIOreHOB
Tonyuam 6o3modcHocms
Hay4umvcs: 0CO3HABaTh
HEOOXOIUMOCTH COOJIIOIEHHS
IIPaBHII OKOJIOTHIECKON
06e301acHOCTH IpU 00pAILEHUH C
rajoreHaMu

34. | Coequnenus OCHOBHbBIE COEIUHCHHSI TAIOTEHOB: Hayuamces: ycranaBnuBath CBs3b | PeryjasiTHBHbIe: Bocnuranue
TaJOrCHORB raJIor€HOBOJIOPO/Ibl, COJIU MEXKIy CBOMCTBAMH COCIMHEHMIT | YUMTHIBAIOT IPABUIIO B OTBETCTBEHHOT'O
raJIOr€HOBOJIOPOIHBIX KUCIIOT. 1 UX MPUMEHEHHEM, H3y4aTh IUIAHUPOBAHHUU U KOHTpOJIE CII0c0o0a | OTHOIICHHS K
JleMoncTpammun: CBOIiCTBa COSTUHEHNH TaIOTEHOB | PEIICHUS pupoe
OO6pas3ub! IPUPOTHEIX B XOJI€ BBITTOJTHEHUS ITo3naBaTenbHbBIE:
COeMHEHHII XJI0pa. 71a00paTOPHBIX OMBITOB , Hcrnomns3yIoT OMCK HEOOXOAUMOM
JIab. onbIThbI: Tonyuam so3modcHocms UHOOPMALMH AJIS BBITIOTHEHUS
27. KauecTBeHHAs peakius Ha HayyumuCcs.: UCNOJIb30BaTh Y4eOHBIX 3aJlaHUil C UCTIOIb30BAHUEM
TaJIOT€HUI-MOHBI MPUOOPETEHHBIE KOMITETEHIIUH Yy4eOHOH JUTpaTypbl
MIPU BBINIOJIHEHUU TPOEKTHBIX KoMmmykaTuBHbBIE:
padoT 1o U3y4EHHIO CBOWCTB U VYUUTBHIBAIOT pa3HbIe MHEHHS U
Ccroco00B MOIYYECHUs U CTpeMsITCA K KOOPIAUHAIINI
pacro3HaBaHHsI COEIAUHEHUH Pa3IMYHBIX ITO3UIHI B
raJoreHOB COTPYZHHYECTBE
35. TIpakTuyeckast Pemenne sxcriepuMeHTaNbHBIX 3a1a4 | Hayuamcs: oOparmaTsces ¢ PeryasiTuBHbIE: OsnajieHune
paGora Ned o Teme «Iloarpymma ragoreHoB» n1abopaTopHBIM 000pyaoBaHHeM | OCYyILIECTBIISIOT IOLIArOBBIi HaBbIKAMH JUS
Perene W HarpeBaTeJIbHBIMU IPHOOPAaMH | KOHTPOJIb IO PE3YJIbTATY MPAKTHYECKO
B COOTBETCTBHU C IIPaBUIIAMH JEeSTEeNbHOCTH
OKCIEPUMCHTAJIbHBIX TEXHUKH O€30MacHOCTH, IMo3naBaTeJbHbIE:
3a7a4 1o TeMe OIHUCHIBATh XUMUYECKHUI IIpoBoasT cpaBHEHHE U
«HO}H’pyl‘[l‘[a 9KCIIEPHMEHT C MTOMOIIBIO A3bIKa | KIACCH(UKAIUIO MO 33JaHHBIM
TAJIOrEHOBY XHMMHH, JIeTIaTh BHIBOJIBI 110 KPUTEPUSIM
pe3yJbTaTtaM dKCIIepHMEHTa. KommykaTuBHbIe:
Ionyuam 603modcHOCmb Haxogit obmiee penreHne yaeOHoM
Hayuumvcs: 0CO3HABATh 3a/1auu
HEOOXOAUMOCTH COOJIIOAECHUS
npaBunTh u OT s coxpanenus
CBOETO 37I0POBbS U
OKPY’KarOIIUX
36. | Kucnopon CrpoeHue aToMa 1 aJuIoTPOITHUS Hayuamcs:, PeryasituBHbI€: CrpemiieHue k
KHCJIOPO/ia; CBOWCTBA M IPIMEHEHHE | XapaKTepU30BaTh CTPOCHHE Pasznmigaror crioco6 u pe3yabTar 30pOBOMY 00pasy
€r0 aJUIOTPOITHBIX MOJU(PHKAINIH. MOJICKYJIBl KHCIIOPOJa, JICUCTBHSI JKH3HH




JIa6. onbITHI:
28. Tloy4eHue
U pacro3HaBaHKe KUCIOpoa

COCTaBIISITh XUMUUYECKHE
ypaBHEHHs1, XapaKTePU3YIOLINE
XUMHYECKHE CBOHCTBA
KHCJIOpOJa, 00bICHATH
MPUMEHEHUE aJTOTPOIHBIX
MOAU(UKALHIA KHCIOPOa,
OIHCHIBATH JTA0OPATOPHBIC U
MPOMBILUICHHBIE CIIOCOOBI
MOJIy4€HHS KHCJIOPOJA .
THonyuam 603modicHocmb
Hay4umvcsi: TpaMOTHO
00paIaThCs ¢ BEIIECTBAMH B
TOBCETHEBHOM KU3HU

Ilo3naBate/ibHBIC:

Bnajeror o0IuM NpueMoM peLeHus
3a1a4

KomMmykaTHBHBIE:
JloroBapuBaroTcsi 0 COBMECTHOU
JIeATEeIbHOCTH Ol PYKOBOACTBOM
YaUTeIst

37. | Cepa, ee Qpusnuekue u Crpoenue atoma 1 ajuoTponus cepsr; | Hayuamcs:, PeryasiTuBHbIE: DopMHUPYIOT OCHOBBI
XUMHUYECKHE CBOHCTBA U IPUMEHEHHUE XapaKTepH30BaTh CTPOCHUE Paznnuatot croco6 u pe3ysbrat 9KOJIOTHYECKOTO
o POMOHYECKOM Cephl. MOJIEKYIIBI CEPBI OOBSCHATH JefcTBus MBILITCHUS
CBOMCTBA JlemMoncTpauuu: 3aBHCHMOCTB CBOHCTB cepbl oT ee | Ilo3naBaTesbubie:
B3aumogeiictBue cepbl nonoxenus B [ICXD 1.1. Brnageror o0muM IprHeMoM perieHus
C MeTaJlIaMH, BOZOPOJOM U MeHzeneeBa, COCTaBISTh 3ama4
KHCJIOPOJIOM. XUMHYECKUE yPAaBHEHHS, KommykaTuBHbIE:
JIab. onbITHI: XapakTepusyrone xuMmudeckue | JloroBapuBaloTCsi 0 COBMECTHOM
29. I'openue cepbl Ha BO3yXeE H B CBOWCTBA CepPBI, 0OBSICHATH JIeATENBHOCTH, IPHXOS K 00LIeMy
KHUCIIOpOzie PHMEHEHHUE AJUIOTPOIHBIX PpEIICHHIO
Mo udukanmii cepbt
Ionyuam osmodicrocms
HAy4umbCs. TPAMOTHO
00paraThCs ¢ BEIIECTBAMU B
TOBCEIHEBHOM KU3HH
38. | Coenunenust cepol Oxkcwuzet cepst (1V) u (VI); ux Hayuamcs:, PeryasiTuBHbIe: DopMHUpYIOT HHTEPEC

HOJTy4eHue,
CBOICTBA U IPUMEHEHHE

OIMCHIBATh CBOMCTBA
COGIMHEHUIA Cephl, COCTAaBIIATh
ypaBHEHHS peaKIyid,
COOTBETCTBYIOIIUX «IIETTIOUKE
NpeBpaIleHnit

Tonyuam 603moducHocms
Hayyumucs.: TPOTHO3UPOBATH
XUMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOWCTB 1
CTPOEHHs

Y4UTBIBAIOT NPABUIIO B
TUTAHUPOBAHUH M KOHTPOJIE criocoba
peteHus
IMo3naBarte/ibHbBIE:
Hcnonb3yIoT MOUCK HEOOX0IUMO
NHGOPMALMH JJIS BEITIOIHEHUS
y4eOHBIX 3aJaHUH C UCIIOIb30BaHUEM
Y4eOHOH TUTPATypBI
KomMmykaTHBHBIE:

KonTtponupytoT aeiictBre napTaepa

K KOHKPETHOMY
XUMHYECKOMY
3IIEMEHTY, OUCK
JIOTIOJTHUTENIbHOM
nHPOPMAIIHH O HEM.




39. CepHafI KHUCJIOTa Kak CepHast KUCIIOTa KaK dJIEKTPOJUT U ee | Hayuamcs:, PeryasiTuBHbIe:
ICKTPOTIUT H ee COMHU COIH, HX MPHMEHEHHE B HAPOHOM OINUCHIBATH CBOMCTBA CEPHOM PaEHI/I‘Ia}OT croco0 U pe3yabTar
XO3sHCTBE. KHUCJIOTBI, B X0/I€ IPOBEICHUS JIeUCTBUS
JleMoHCcTpauuu: 11a00pPaTOPHBIX OMBITOB , Ilo3HaBaTe/ibHBIE:
OO0pasLbl IPUPOHBIX MPOBOAUTH KAYECTBEHHYIO Brnageror o01uM IpHEMOM peLIeHHs
coeuHeHHH cepbl. OOpa3ubl peaxnuio Ha CysIb(aT - HOH 3amad
Ba)KHEHIINX U1l HAPOHOTO Tonyuam so3modcHocms KoMmmykaTuBHbBIE:
XO03SIMCTBA CyIb(haToB. Hay4uumvcs: XapaKTepu30BaTh JloroBapuBaroTCsl 0 COBMECTHOM
JIa0. onbITHI: 0co0bIe CBOMCTBA JIESITEIIbHOCTM, TIPUXOJAT K 00LIEeMy
30. CpolicTBa pa30aBIeHHOH CepHOU KOHIIGHTPUPOBAHHON CepHOI PpelLIeHuI0
KHCIIOTBI KHCIIOTHI
40. CepHast KucioTa Kak CepHast KHCIIOTa KaK OKHCIIUTEIb. Hayuamcs :coctaBisth PeryasiTuBHbIE: HcnbIThIBaIOT
OKHCIINTEND. IIpousBoacTBO cepHOi KUCIOTH U ee | ypaBHeHus OBP ¢ yuactuem ITnaHupYIOT CBOM ASHCTBUS B YyBCTBO TOPIOCTH 32
Honvuerue 1 IPYMEHEHHE CEpHOH KHCIIOTBI, ONHCHIBATS COOTBETCTBHH C IOCTABIIEHHOMH POCCHICKYIO HAayKy
Y . obJlacTH NPUMEHEHHUsI CEPHOH 3a[aueil ¥ yCIOBUSAMU €€ pealu3aluu
ITPUMCHEHHC CCPHOU KHCIIOTBI Io3napaTebHbIe:
KHACJIOTBI Tonyuam eo3modicnocms Brajerot o01iM IpUeMOM pelIeHuUst
HayUumvcs: TPABOTATH 3amad
TpUMEpPHl YPaBHEHUN peakIuid, KoMmMmykaTuBHbIE:
JIeXKAIINX B OCHOBE KoHTonmpyoT aeficTBrs mapTHEpa
IPOM3BOICTBA CEPHON KHCIOTHI
41, HpaKTI/l'{ecKaﬂ Pemenune skcnepuMeHTanbHBIX 3a1a4 Hayuamcs: oOpamartbcs ¢ PeryasiTuBHbIe: YMeloT ynpaBisTh
padora Ne5 no Teme «Iloarpymnma xuciaopona» nabopatopHsIM o0opyoBaHreM | OCYILECTBIISIOT MOLIArOBBII cBOEH
P 1 HarpeBaTeIbHBIMH IPHOOpaMi | KOHTPOJIb 110 Pe3yJIbTaTy M03HaBATEIbHON
clieHue B COOTBETCTBHH C IIPaBHIAMHI JeSATEIBHOCTBIO
OKCIICPUMCHTAJIBHBIX TEXHUKHN Ge30MacHOCTH, Io3naBaTebHbIE:
3a/1a4 110 TeMe OIHCHIBATh XUMUYECKHI CTposT peueBoe BEHICKa3bIBaHUE B
«Iloarpymma IKCIIEPUMEHT C ITOMOIIBIO 3bIKa | YCTHOH M MMCEMEHHOH (hopme
KHCIIOPOIa» XHUMHH, Ie1aTh BBIBOJIBI 110
pe3yJibTaTaM 9KCIIepHMEHTA. KommykaTuBHbIe:
Tonyuam 603modicHocms YYUTBIBAIOT pa3HbIEe MHEHHS U
HAy4umscs: 0CO3HABATh CTpPEMSITCS K KOOPIHHALIN
HE0OXOAUMOCTE COOITFOICHHS Pa3IMYHBIX HO3HIHI B
npaBui Th u OT nuist coxpaHeHus: | COTPYJHUYECTBE
CBOETO 3/I0POBbS 1
OKPYKAOIIHX
42. | A30T u ero cBoiicTBa CTpoeH¥e aToMa M MOJIEKYJIBI a30Ta; Hayyamcs:, PeryasiTuBHbIe: DopMupyIoT HHTEpEC

CBOJCTBa a30Ta KaK MPOCTOTO
BEIECTBA

XapaKTepPH30BaTh CTPOCHHUE
aTOMa U MOJICKYJIbl a30Ta,

ITnanupyoT CBOM JIEUCTBHS B CBSI3H C
TI0CTaBJICHHOM 3a/1a4el M YCIOBHSIMU

K KOHKPETHOMY
XHMHYECKOMY




0O0BSICHSITH 3aBUCHMOCTD CBOMCTB
a30Ta OT €ro MOJIOKEHHs B
TICXD I.1. Menneneesa,
COCTaBJISITH XUMHYECKHE
ypaBHEHHs1, XapaKTePU3YIOLHe
XUMHYECKHE CBOHCTBA a30Ta
Tonyuam 603modicHoCmb
Hay4umvcsi: TpaMOTHO
00palaThes C BELECTBAMU B
MOBCEIHEBHOM KHU3HU

ee pelIeHust
Ilo3naBaTte/ibHBIC:

CraBsT 1 QOpPMYNUPYIOT LETH U
npo0JieMbl ypoka
KoMMmykaTHBHBIE:

AZIeKBAaTHO HCIIOJIB3YIOT PEUEBBIE
cpeacrsa i 3G heKTUBHOTO
pelieHus] KOMMYHHKAaTUBHBIX 3a1a4

43. | AMMHUaK # ero AMMuak, cTpoeHue, CBoicTBa, Hayuames: onuceiBath cBoiicTBa | PeryasTuBHbIe:
coemunenus. Conu noxydenue u npumerenue. Conu aMMHMaKa B XO/I¢ IIPOBE/ICHUS ITnaHUpYIOT CBOM AEHCTBUS B CBSI3H C
aMMOHUS, HX CBOHCTBA U 11a00PaTOPHBIX OIIBITOB, TIOCTaBIICHHOH 3aJa4eil M yCIOBUAMHU
aMMOHHL IpYMEHEHNE. IIPOBOJUTE KAYECTBEHHYIO ee pelLIeHus
JIao. onbIThI: pPeaKLuIo Ha HOH -aMMOHHMS ITo3HaBaTebHBIE:
31. U3y4eHue CBOKCTB aMMHaKa. Tonyuam éo3modcrHocms CraBsat 1 GOpMYIUPYIOT LeIu 1
32. PacmiozHaBaHue colieif aMMOHUS HAy4umvCs. IPUBOJNTH TIpoGIIEMBI ypOKa
MIPUMEPHI ypaBHEHUH pPeaKIuii, KommykaTuBHbIe:
JIeXKAIIUX B OCHOBE KouTponupyioT AeiicTBus apTHEpa
MIPOMBIIUIEHHEIX CIIOCO00B
MOJTy4YeHHs] aMMHaKa
44. | Okcuapl a3oTa Oxkcuapt azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIe:
OIUCHIBATH CBOUCTBA YYUTHIBAIOT IPABHIIO B
COCIVHEHNH a30Ta, COCTABIIAThH IUTAaHUPOBAHHH M KOHTPOJIE CIIocoda
ypaBHEHHS! peaKIii, perIeHns
COOTBETCTBYIOIMIUX «IEOUKE» ITo3naBare/bHbIE:
NpeBpaIleHn i Hcnonb3yIoT moUCcK He0OX0IMMON
Tonyuam eo3modicnocms nH(OPMAIMH IS BEITIOJTHEHHS
Hay4umvcs: IPOTHO3UPOBATH y4eOHBIX 3aJJaHUH C UCIIOJIb30BaHUEM
XMMHUYECKHE CBOMCTBA BEILIECTB Y4eOHOH JTUTPATypBI
Ha OCHOBE X CBOMCTB U KomMmykaTHBHBIE:
CTpOEHHMS KonTponmupyror neiicTBue napTHepa
45. | A3oTHAas KHUCJIOTa KaK A30THAasI KHCIIOTA KaK dIEKTPoInT, ee | Hayuamcs:, PeryasituBHbI€:
IEKTPOIINT, e& CBOMCTBA U IPUMEHEHHE. OIUCHIBATH CBOMCTBA a30THOI Pazﬂnqa}oT cnoco0 U pe3ysabTat
JleMoHcTpammm: KHCIIOTBL, B XOZI€ IIPOBEACHUS JeUCTBYS
TIPUMCHCHHE OO6pas3ibl BaXHEHIINX 11a00PaTOPHBIX OIBITOB Ilo3naBate/ibHBIC:

UTSL HAPOJIHOTO XO3SIHCTBA HUTPATOB.
JIao6. onbITHI:

33. CaoiicTBa

pa30aBIICHHO a30THOH KUCIOTHI

ITonyuam éo3modxcrnocno
HAY4umsCs: COCTABIATH
«LETOYKNY» TIPEBpPAIEHHUH 110
a3o0Ty

Brnazeror o6muM IpueMoM pemieHust
3a7a4

KoMmMmykaTuBHbBIE:
JloroBapuBaloTCsi 0 COBMECTHO

JJIEMEHTY




NIEATEILHOCTM, IPHXO/IT K 00IIeMy
pereHuo

46. | A3oTHas KUCJIOTa KaK A30THasl KMCJIOTA KaK OKUCJIUTEIb. Hayuamcs :cocTaBnarh PerynsiTuBHbIe:
OKHCITUTEND, €8 Hutpatsl u HUTPUTBL, IpobIeMa HX ypasnenust OBP ¢ yuactuem IInaHupyIOT CBOM ASHCTBUS B
COZIepKaHHs B C/X HPOIYKIHH. a30THOM KHCIIOTHI, IPHIMEHATH COOTBETCTBHUH C IIOCTABICHHOM
lofyeHne A3oTHBIE YIOOpEeHUS COJIM a30THOU KUCTIOTHI B 3ajaueil 1 yCIOBUSIMU €€ pealln3alui
JleMoHCTpanun: MIPaKTUYECKOI! e TeNbHOCTH, Io3HaBaTe/IbHBIE:
BsaumoaerictBue TPOBOJINTH KAYECTBEHHYIO Brnaneror o01uM IpHUeMOM peleHus
KOHIIEHTPUPOBAHHON a30THOH PEaKIMIO Ha HUTPAT - HOH 3a/1a4
KHUCIIOTHI C MEJIBIO. Tonyuam 603modicHocmb KommykaTHBHBIE:
JIab. onbITHI: HAY4UumubCsl. XapakKTepu3oBaTh KonTonupyloT neiicTBus napTHepa
34. B3aumozeiictBue oco0ble cBoiicTBa
KOHLICHTPUPOBAHHOM a30THOI KOHLIEHTPUPOBAHHOM a30THOM
KHUCIIOTBI C MEJIbIO KHCIIOTHI
47, CDOC(l)Op. CrpoeHre aToMa U alIOTPOIHs Hayuamca: PeryasiTuBHbIe: DopMuUpyIOT UHTEPEC
CoeiuHeHAS tdocdopa, coiicTBa 6eoro u XapaKTepU30BaTh CTPOCHHUE [TnanupyroT cBOM AEHCTBYS B CBA3U C | K KOHKPETHOMY
I kpacHoro ¢ocdopa, ux npumeHenue. | atoma pochopa, 0OBACHATL TIOCTABJICHHOH 3aJ[auell ¥ yCIOBUSIMH | XHUMHYECKOMY
bocdopa. Tlonsrue o OCHOBHBIE COEJHHEHHS: OKCH] 3aBHCHMOCTH CBOHCTB docopa | ee pemeHus 3JIEMEHTY, TTOMCK
docdoprpix docdopa (V) u oprodochopuas kuc- | ot ero monoxenus B [ICXD JL.U. | Io3HaBaTelbHbIE: JOTIOTHUTEIBHON
yJA00peHusIxX nota, poctarsl. DocdopHble Menpeneea, COCTaBIIATH CraBsT U HOPMYIHPYIOT LIETH U HH(OPMALHH O HEM.
ynoOpeHust. XMMHYECKUE YPaBHEHHS, po06IIeMbl ypoka
JeMoHcTpanumn: xapakTepmsyrone xumuaeckne | KoMMmykaTuBHbIe:
OO6pa31ub! IPUPOIHBIX CBOMWCTBa a30Ta AZIEKBaTHO MCHOJIB3YIOT PEUYEBbIE
coenuHenui Gpocdopa. Obpasubt B pe3yJbTaTe NPOBEACHUS cpeacTsa s 3HHEKTUBHOTO
BayKHEHIIUX ISl HAPOJHOTO J1a00paTOPHBIX OIBITOB, pelIeHns] KOMMYHHKAaTUBHBIX 337124
xo3siicTBa ocdaros. MIPOBOJUTE KAYECTBEHHYIO
JIab. onbITHI: peakuuto Ha pocdat - HoH
35. T'openue docdopa Ha Bozgyxe u B | Iloayuam 603modcHoCHb
KHUCIIOPOJIE. HAY4umbCs: OTUCHIBATH
36. PacmosnaBanue docharon (bu3nYeCKHe i XUMHUIECKUE
TIPOIIECCHI, SBIIAIOMINECS YaCThIO
KPyTrOBOPOTA BEIIECTB B IPHPOLIE
48, VYrnepon CrpoeHre aToMa 1 alIoTPOIHs Hayuamcs: XxapakTepu30BaTh PerysasiTuBHbIE: DopMuUpyYIOT HHTEpEC

yriepoja, CBOMCTBa ero
MoAU(UKALMI U UX IPHUMEHEHHE.
JemoHcTpanuu:

Tlormnomienue yriem pacTBOPEHHBIX
BEIIECTB MU ra3oB. BoccTaHoBieHne
MEJIU U3 €€ OKCHJA YTIIEM.

CTpPOCHHE aToMa yrieposa,
OOBSCHITH 3aBUCHMOCTD CBOICTB
yIJIepoJia OT €ro IOJI0KCHHS B
TICXD .M. Menpneneesa,
COCTaBIISITh XUMHUYECKHE
ypaBHEHHsT, XapaKTEPU3YIOIINe

Pasnuyarot crioco6 U pe3yabrar
JIeHCTBHS

Ilo3naBaTenbHbBIE:

Biazierot o0mmM IpueMoM penieHust
3a/1a4

KoMMyHuKaTHBHBbIE:

K KOHKPETHOMY
XUMHYECKOMY
9JIEMEHTY, TIOUCK
JIOMOJTHUTEIILHOU
HHPOPMALIH O HEM.




JIab. onbITHI:
37. Topenue yriis B KHCIOpOZE

XUMHYECKHE CBOMCTBA yriiepoa
Tonyuam 603mooicHoCHb
HAy4umbcsi: ONMHUCHIBATH
(bu3nuecKue 1 XUMHIECKHe
IIPOLIECCHI, SBISFOLINECS YaCThIO
KPYTrOBOPOTA BELIECTB B IPHPOLE

JloroBapuBaroTcsi 0 COBMECTHOM
JICATENIBHOCTH 110/ PyKOBOACTBOM
YUUTeIst

No6baeneHo npumeuanue ([p1]): u
___

49. | Okcusl yraeposa Oxcunst yriepona (1) u (1V), ux Hayuamcs:, PeryasiTuBHbIe: DopMUPYIOT YMEHHE
CBOIiCTBa U IPHIMEHEHHE OIUCHIBATH CBOHCTBA OKCHJIOB VYUHTHIBAIOT NIPaBHUIIO B HCIIONIb30BaTh 3HAHUS
yIIIeposia, COCTaBIIATh IUIAHUPOBAHUHU U KOHTpOJIE cliocoba | B OBITY
ypaBHEHHSI peaKIHi, perieHus
COOTBETCTBYIOIIUX «IEHOUKE» ITo3naBaTenbHBIE:
[IPEeBPAILEHUH . IPOBOJHUTD Hcrnons3yIoT HOUCK HEOO0XO0 MO
Ka4eCTBEHHYIO PEaKIHUIO 110 nH(OPMALMH JJIS BEITIOJIHEHHS
PACIIO3HaBAaHHUIO YIJICKHUCIIOTO yueOHBIX 3a[JaHU C HCIIOIb30BaHUEM
rasa yueOHOHI JTUTEpaTyphbl
THonyuam 603modcHoCmb ‘KOMMyHl/lKaTl/lBHblf‘: 1
Hay4umvcs: TPOTHO3UPOBATH KOHTpOIUPYIOT IENCTBHE ITapTHEpa
XMMHYECKUE CBOMCTBA BEIIECTB
Ha OCHOBE UX CBOMCTB U
CTPOCHHS
50. | VroapHag KHCIIOTAa 1 VYronbHas kucaoTa. Conu yrojibHo#i Hayuamcs: PerysisiTuBHbI€: DopMUPYIOT yMEHUS
€& COIIL KHCIOTBI: KaJIbIUT, COMa, HOTAII, HX JlaBath ONpE/ENCHNs TOHATHAM | Pasnugaror criocob u pesyabTar HCIIONb30BaTh 3HAHUS
3HAYCHHE U IPUPOJIE U KH3HH (GKECTKOCTb BOJBD» ,0NIHCHIBATH TeUCTBUS B OBITY
XKecTkocTh BOIBI o o
" YeJoBeKa. CBOI{CTBa YTOJLHON KUCIIOTH, ITo3naBare/bHbIE:
croco0br eé JKecTKOCTE BOJIBI M CIIOCOOHI €€ COCTABIAITb yPABHEHHS peakiul, | Biazeror o0umm mpueMoM perieHns
YCTpaHEHHUS yCTpaHEeHHS. COOTBETCTBYIOIMIUX «ILIETIOUKE) 3amad
JleMoHcTpanum: MIPEBPAICHUH , COCTABIISITH KomMMyHHKAaTHBHBIE:
OO0pasubl IPUPOAHBIX COSTUMHEHHI Ha3BaHUSA COJIEH yrolbHON JlorosapuBaroTcsi 0 COBMECTHOM
yriepoaa. O0pa3sibl BAXKHEHIIHX Ul | KHCIIOTHI, JIeSTEeTEHOCTH, IPHXOJIT K 001IeMy
HApOIHOTO XO35HCTBA KapOOHATOB. MIPOBOJUTE KAYECTBEHHYIO PpelLIeHUI0
JIa0. onbITHI: peaxiuio Ha KapOOHaT - HOH
38. [lomy4enne yronpHo# kucnotel 1 | Ilonyuam eozmodicnocms
uzyueHue ee cBoiicts. 39. [lepexon Hay4yumvcs. NPOrHO3UPOBATh
KapOOHATOB B THAPOKapOOHATEL. XMMHYECKHE CBOMCTBA BEIIECTB
40. Pasnoxkenue rupokapooHara Ha OCHOBE X CBOMCTB U
HaTpus CTPOCHUA
51. | Kpemuwuii CrtpoeHue aToMa KpeMHHS; Hayuamcs:, PeryasiTuBHbIE: DopmHpyIOT
KPHCTAJUTMIECKHIT KpeMHHH, ero XapaKTepH30BaTh CTPOCHHE AZIeKBaTHO BOCHPHHHUMAIOT HHTepeca K
CBOJICTBa U IPHMEHECHHUE aToMa KPEeMHHS, OOBSICHATH IIpeUI0KEHUS] H OLIEHKY YUUTEIs KOHKPETHOMY
3aBHCHMOCTb CBOMCTB KPEeMHHUS 0JTHOKIIACCHHKOB XHMHYECKOMY




ot ero nostoxkerus B [ICXD JI.1.
MenjeneeBa, COCTaBIATh
XHMHYECKUE YPaBHEHHS,
XapaKTepH3YIOLINEe XUMHIECKUE
CBOWCTBA KpEMHMUS

THonyuam 603modicHocmb
HAyYumvCsi: TpaMOTHO
00paIaThCs ¢ BEIIECTBAMU B
MOBCEIHEBHOM KU3HHU

Ilo3naBate/ibHBIC:

Bei6uparot Haubosee a¢phexTuBHbIE
Croco0bl penieHus 3a1a4,
KOHTPOJIUPYIOT U OLICHUBAIOT
TIPOIIECC U Pe3yJIbTAT AESTEIHLHOCTH
KoMMyHuKaTHBHBIE:
JloroBapuBaroTCs 0 pacupe/eNeHIH
(yHKIUI 1 poJieil B COBMECTHOM
JIeATEIIBHOCTH

3JIEMEHTY, IOUCK
JIOIOJTHUTEIbHOM
UH(POPMALMH O HEM.

52. | CoeMHEHNS KPEMHHS Oxkcun kpemuust (IV), ero npuponusie | Hayuames:, PeryasiTuBHbIe:
pasHOBHIHOCTH. CHIIMKATEL OIMUCHIBATH CBOMCTBA OKCUA VYUHTHIBAIOT NIPaBHUIIO B
3HayeHue coeJUHEHUI KpeMHHUS B KPEMHUs], COCTaBIIATh YPAaBHEHHUs | IUIAHHPOBAHUHU M KOHTpOJIE CIocoda
JKUBOI M HEXUBOM MpUpoE. PEaKLHii, COOTBETCTBYIOLIUX peLeHust
JleMoHcTpanmum: «UeMoYKe» NPEeBPaIEeHHH . ITo3naBaTe/bHbBIE:
OO6pas3iubl IPUPOIHEIX COSANHEHUH MIPOBOAUTH KAUECTBEHHYIO Hcrnomns3yioT MOMCK HEOOXOAUMOM
KPEMHHUSL. PEaKIMIO Ha CHIUKAT - HOH MH(pOPMALMH ULl BBITOJTHEHUS
JIab. onbITHI: Tonyyam éo3mooicnocmo Y4eOHBIX 3a/laHUil C UCTIOIb30BAHUEM
41. Ilomyuenne KpeMHEBOH KUCTIOTHI Hay4umvcs: IPOrHO3UPOBATh yueOHOI TUTepaTypsl
U U3y4eHHUE €€ CBOICTB XHMMHUUECKHE CBOMCTBA BEILIECTB KomMmyHHKaTHBHBIE:
Ha OCHOBE UX CBOMCTB U YYUTHIBAIOT pa3HbIe MHCHUS U
CTPOEHHUS CTpEMATCS K KOOPAUHALUKI
Pa3IMYHbIX ITO3UIHI B
COTPYIHUYECTBE
53. | CuukatHas TTonsiTre o cuMKaTHOM Hayuamcs: npakTHuecKoMy PeryasiTuBHbIe: DopmupyroT
IPOMBILLICHHOCT IpoMbIIIIeHHOCTU. CTEeKII0, IEMEHT, MPUMEHEHHUIO COCAMHEHHH Painnqa}oT croco0 U pe3yabTar TOHHUMAHHE
KepamuKa. KpeMHHUs JICUCTBUS 0COOEHHOCTEH KU3HU
JemoncTpanmn: Ilonyuam éo3modicnocmo Io3naBarenbHbIe: U TPYZa B YCIOBHSAX
OO6pa3usl cTeKIa, KePaMUKH, IEMEHTA | Hay4umbCs: IPOTHO3UPOBATH Brnazeror o6mum npueMoM pemeHust | ©HGOpMaTH3aUU
XHMHYECKHE CBOHCTBA BEIIECTB 3a1a9 obmecTBa
Ha OCHOBE UX CBOMCTB H KomMmyHHKaTHBHBIE:
CTPOCHHUS JloroBapuBaloTCsi 0 COBMECTHOM
JIeATeIbHOCTH O/l PYKOBOACTBOM
YIUTeIst
54, TIpakTuyeckast Tlony4enue, coOupanue u Hayuamcs: oOpamatscs ¢ PeryasiTuBHbIE: OBnajnenue
padora Ne6 pacrio3HaBaHue nabopaTopHbIM 000pyoBaHHeM | OCYIIECTBIISIOT IONIArOBBIIT HaBbIKAMH [
onvuerue ra3oB 1 HarpeBaTebHBIMH IPUOOpAaMH | KOHTPOJIb 110 Pe3yJIbTaTy MPAaKTHYECKOH
oIty > B COOTBETCTBHU C IPABUIIAMH JeATEeIbHOCTH

cobupaHue u
pacIio3HaBaHHUE I'a30B

TEXHUKH 0€30MAaCHOCTH,
OTNHUCHIBATh XUMUUECKUIT
9KCIIEPHMEHT C IIOMOIIBIO S3bIKa

ITo3HaBaTe/ibHBIE:
CrposT pedeBoe BbICKa3bIBaHUE B
YCTHOW U IUChbMEHHOMH (opme




XHUMHH, /Ie1aTh BBIBOJIBI 110
pe3ynbTaTaM SKCIEPHMEHTA.
Tonyyam 603mosncrHocmb
HAy4umoCs: OCO3HABaTh

KomMyHHKaTHBHBIE:
YUHUTBIBAIOT pa3Hble MHEHUS U
CTPEMSITCS K KOOPIHHALHU
Pa3IMYHBIX HO3UIHI B

[ﬂ,oGaBneHo npumeyanue ([p2]): u

HEOOX0AUMOCTh COONIOACHUS COTPY/THUYECTBE
npaBwiTh u OT nis coxpaneHus
CBOETO 37I0POBBS U
OKPY’KaIOLUX
55. | O60061EeHne 110 TeEME Hayuames: 0600math 3Hanust 1 | PeryjasTuBHbIe: Bripaxator
«HeMeTaﬂHBI» NPEACTABIIATh UX CXEM, Ta6HI/IH, Buocsar H606XOHI/IMI>I€ KOPPEKTHUBLI B AICKBATHOC
npeseHTauHﬁ HeﬁCTBHe TIOCJIC €TI0 3aBCPUICHUS Ha TIOHUMAaHUE NPUIHUH
OCHOBE€ €10 y4€Ta CACIaHHbBIX ycnexa u Heycnexa
o1mKboK yueOHOit
ITo3HaBaTebHBIE: JACATCIBHOCTH
CTPOHT PE€YEBOC BHICKA3bIBAHUE B
YCTHOM U MICHMEHHO# (opme
[KoMMyHAKATHBHBIE:
KoppekTupyrot 1ecTBuUs MapTHEpPa
56. | KonTpoJbHas KoHTposb npeAMETHBIX U Hayuamcs: npuMeHsTh PerysisiTHBHBIE: OCYIIECTBIISIIOT IposBasitor
paﬁOTa N93 110 TEME METAPEAMETHBIX yqe61-11>1x JCUCTBHH TIOJTy4YCHHBIC 3HAHUA U TIOHIarOBBIM U UTOTOBBIM KOHTPOJIb OTBETCTBCHHOCTH 3a
«HeMeTaﬂH]}I» o teMe «Hemeramb Cq}OpMHpOBaHHBIC yMenus i TI0 pe3ybTaTy PE3yIbTaThl
peleHns y4eOHbIX 3a/1a4 Io3HaBaTeIbHbIE:
CTPOAT p€IEBOC BBICKa3bIBAHUE B
YCTHOM U MICBMEHHO# (opme
KOMMyHl/lKaTl/lBHbIeZ Y4YHUTBIBAIOT
Pa3HbIC MHCHUS U CTPEMSATCA K
KOOpAWHALIMU PA3JINYHBIX HOSI/ILII/II‘/II B
COTPYHHYECTBO
Tema 5. O0001mIeHNe 3HAHNI 110 XUMHH 32 KypC 0CHOBHO# miKkoJibl. [ToaroroBka k HTOroBoii arrecranuu ('HA) (104.)
57. Hepnozmqecmﬁ Ilepuoanueckuit 3ak0H 1 Hayuamcs: 0606u1ath PeryasiTuBHbIE: IIposiBsroT
3aKOH U Hepno;mqecr(aﬂ CHCTEMA I/IH(i)OpMaHH}O 10 TEME B BUJIC l'Inaany}OT CBOH I[eﬁCTBPIS[ B OTBETCTBECHHOCTH 3a
XUMHUYECCKHX DJICMCHTOB CXEM, BBITIOJIHATH TCCTOBBIC COOTBETCTBHHU C ITIOCTABJICHHOU pes3yiabTat
Ilepuognueckas . .
J. . MenneneeBa. @usnueckui 3a/1aHus 3a/1a4eil U yCIIOBHSMHU €€ peann3aluu
cucrema

JI. 1. MenneneeBa B
CBETE TEOPHH
CTPOCHUS aTOMa

CMBICIT TIOPSAIKOBOTO HOMEpa
3JIEMEHTa, HOMEPOB MepHoIa U
TPYIIIBL.

Ilo3HaBaTe/IbHBIE: CTABAT

1 GopMyIUPYIOT LEeTH U TPOOIEMBI
YPOKa; OCO3HAHHO M IIPOU3BOJIHO
CTPOSIT B YCTHON U NMUCbMEHHON

dhopme

K'l\MMyuulcaTunuLln'

Bragenne MoHOTOTHYECKON 1



JIAJIOTHIecKol (hopMaMH pedn

58. | 3akoHOMepHOCTH 3aKOHOMEPHOCTH Hayyamcs :0600mats PerynsiTuBHbIe:
H3MEHEHHsT CBOHMCTE HM3MCHEHHSI CBOMCTB 3JIEMEHTOB U UX HH(OPMALHIO TI0 TeMe B BHIC Paznuyarot croco0 u pe3ysbrat
COETMHEHHH B IIEPHOJIaX U IPYIIAX B | CXeM, BBIIIOJIHATH TECTOBYIO necTBys
SJIEMEHTOB E/I nx CBETE MPE/ICTABICHUI O CTPOCHHH paborty, Io3HaBaTeJbHBIE:
COCMHCHNHN B aTOMOB DJIEMEHTOB. 3HaYEHHE Brnaneror o01muM npueMoM pereHust
nepuoaax u rpymmax Ilepuoanueckoro 3akoHa 3a1a4
B CBETE KomMyHHKaTHBHBIE:
npencTaBIeHuil 0 JloroBapuBaroTcs 0 COBMECTHOM
CTPOEHHH aTOMOB NIeSATEeTLHOCTH MO PYKOBOACTBOM
YUUTEIIS
3JIEMEHTOB. 3HaUYCHHE
Ilepuoauaeckoro
3aKOHa
59. | Buabl XuMHAUYECKUX Buapl XUMHUYECKUX CBSA3EH U TUITBI Hayuamcs: 0600math PeryasiTuBHbIe:
CBSI3eH M THITBI KPHCTAJUTMYECKUX PEIICTOK. HHPOPMAILIUIO 110 TEME B BHJIE PaznnyaroT croco6 u pe3ysbrat
B3auMOCBSI3b CTPOCHHS U CBOWCTB TAOJULB, BHITOJHATE TECTOBYIO | JeHCTBUSA
KpHCTAILTMHCCKIX BEIEeCTB paboty Io3naBarenbHbIe:
PCLICTOK. BrnajeroT o61uM IpHEMOM peleH s
BzaumMocss3b 3a1a4
CTpOCHHUS U KOMMyHl/lKaTl/lBHMe:
CBOCTB BEIIECTB KonTponupytoT neiictBust naptaépa
60. | Knaccupuxamus Krnaccudukanus XuMHIECKIX Hayuamcs: 0600mars PerynasiTuBHbIe:
XUMHHYECKHX PeaKIHii PeaKLuii 1o pa3IuyHbIM IPU3HAKaAM HH(OPMALHIO TI0 TEME B BHIE Pasnmgaror crioco0 U pe3ynbrar
(4UCIIO0 U COCTaB pearupyromux 1 CX€EM, BBITIOJIHATH TECTOBBIE JiecTBHS
10 PasIHIHbIM 00pa3yIoIKXCsl BEIECTB; HATMYME 3aJIaHuUs Io3HaBaTeJbHBIE:
HPI/BHaKaM- TpaHHMIIBI pa3jesa (1)33; Bnaz{eroT 06H.II/IM TIPUEMOM PEIICHUSA
TEeIuIoBoH 3 (heKT; n3MeHeHne 3a1a4
CTETEHEN OKUCIIEHUS aTOMOB; KoMMyHHKaTHBHbIE:
UCIIONB30BaHHE KaTaJI3aTopa; JloroBapuBaroTCsi 0 COBMECTHOM
HaIpaBJIeHHE IIPOTEKAHNUS). JIeSTEeITEHOCTH MOJI PYKOBOJACTBOM
yUaUTeIst
61. CKOpOCTB CKOpOCTh XUMHYECKHX PEaKIUH 1 Hayuamcs: o600mats PeryasiTuBHbI€: Hmerot nenoctaoe
XUMHYECKIX PEaKIiii (hakTOpBI, BIUSIONINE Ha Hee MHPOPMALIHUIO IO TEME B BHJE Painuqa}m croco0 U pe3yabTar MHPOBO33pEHHE,
CXeM, BBIIIOJIHATH TECTOBYIO JiecTBHS COOTBETCTBYIOIIIEE
paboty Io3HaBaTeJbHBIE: COBPEMEHHOMY

Brnageror o0IIiM NpueMoM penreHus
3a7a4
KommyHnKaTHBHBIE:

YPOBHIO Pa3BUTHS
HayKH




KoHTponupyoT neiicTBus napTHepa

62. KJIaCCI/ICpI/IKaLII/IH IIpocTbie u croXHbBIE BEIIeCTRa. Hayuamcs.: 060611ath IposiBasitor
HEOPTaHHYECKHX Merabl 1 HeMETaslIbl , COCTaB, nHGPOPMALHIO IO TeME B BHIIE N0GPOKENATENLHOCTD
KJ1acCH(pUKALUS CXEM, BBITIOJIHSITh TECTOBYIO , OT3BIBUMBOCTb, KaK
BeICCTB paboty IIOHUMAaHHE TyBCTB
JPYTHX JIFO/IeH U
63. | CaoiicTBa O01re XUMHYECKUE CBOMCTBA Hayuamcs: 0606u1ath PeryasiTuBHbIe: COTEPEKUBAHHE UM
HEOPTaHUIeCKHX OKCHJIOB U THAPOKCHOB (OCHOBaHHH, | MH(OPMAIHIO I10 TEME B BHIE Pasnuyarot crioco6 U pe3yabTar
KUCJIOT, aM(OTEepHBIX TUAPOKCHIOB), | CXEM, BBIIIOIHATH TECTOBYIO necTBus
BelliecTs comn B ceete TOJ] paboty Ho3naBaTesbHbIe:
Brnaneror o01uM IpHUeMOM peleHus
3a1a4
KomMmyHHKaTHBHBIE:
KoHTponupyIoT neiicTBus napTHepa
64. | I'eneTHYeCKHE lenetnyeckue psjbl MeTala, Hayuamcs: 0606mars PerynsiTuBHbIe:
PAIBI MeTamia, HEMETaJIa U MEPEXOJHOro MeTajia HH(OPMALHIO TT0 TeME B BHIE Painuqa}oT croco0 u pe3ysbrar
CXeM, BBIIOIHATH TECTOBYIO TeUCTBUS
HeMeTaia pabory ITo3naBare/bHbIE:
NEpEXOAHOro MeTallna Briazieror o6IIMM NPUEMOM PeICHHUsT
3a1aq
KoMMyHHKAaTHBHBIE:
KoHuTponupyioT AelicTBHs napTHEpa
65. TpeHuHr- TpeHuHr-recTUpoBaHue MO PeryasiTuBHbIE: Bripaxaror
TECTHPOBAHHE TIO BapuanTaM [ IA mpouusIx Jet u PaEJ'II/I'-Ia}OT croco0 U pe3yabTar aJIeKBaTHOE
JIEMOBEPCUH TeUCTBUS MOHUMAaHUE IPUYUH
Bapuantam ['MA ITo3naBaTenbHBIE: yclexa 1 Heycliexa
HpOLIBIX JIET U Biiazieror o01MM NPUEMOM peIeHnsT | y4eOHOM
JACMOBEpCUN 3a1a4y JEeATECIbHOCTH
KoMMyHUKaTHBHBIE:
KouTponupyioT AeficTBUS apTHEpa
66. | KonTpoabHas TectupoBaHue 0 BApHaHTAM Hayuamca: npuMeHATH PerynsiTuBHBIE: OCYIECTBIIAIOT
paGota Ned I'MA nemoBepcuun TOJTy4eHHbIC 3HAaHUS U TOIIArOBBIN ¥ UTOTOBBIN KOHTPOJIb
Pemrenne THA c(hopMHUPOBaHHbBIE YMEHUS IS TI0 Pe3yJbTaTy
peleHus yueOHbIX 3a1a4 ITo3HaBaTe/ibHBIE:
CTPOSIT PeueBOE BHICKA3bIBAHIE B
YCTHOM U MUCbMEHHOM (opme
KomMmyHnKaTHBHBIE:
DopMyIHPYIOT COOCTBEHHOE MHEHHUE
1 TIO3HLIHIO
67- | Peseps
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