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IHosicHuTEeNLHAA 3aIIUCKA

Pabouas nporpamma i 9 kiacca oO11e00pa3oBaTEIbHBIX YUPEKICHUN
(0a30BbIll YPOBEHB).

Pabouass mporpamma cocTaBi€Ha B COOTBETCTBUU C TpeOoBaHuAMH DenepaabHOro
rOCy/IapCTBEHHOIO0 00pa30BaTEIbHOTO CTAaHJIAapTa OCHOBHOTO oOO0IIero o0pa3oBaHus
BTOPOTO TMOKOJeHus, [IpumMepHON MporpaMMbl OCHOBHOTO OOIEro o0pa3oBaHUs IO
XUMHH U aBTOpckor [Iporpammsl kypca xumun ais 8-9 kiaccoB 00111€00pa30BaTEIbHbBIX
yupexaeHuil (6azoBbiii ypoenb) O.C. I'abpuensna (2012rona). Hactosimas mporpamma
YUUTHIBaeT pekomMeHaanuu [IpumepHoii mporpaMMbl 10 XUMUU 711 OCHOBHOM IITKOJIBI.

Pabouast mporpamMma Mo XMMHUHU: KOHKPETH3UPYET MoJokeHus. DyHIaMEeHTaTIbHOTO
colepkaHusi sjipa OOyYeHHsS XHUMUU C YYETOM MEXKIIPEAMETHBIX CBSI3ed Y4eOHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA; ONpPENEseT IMOCIEI0BATEIbHOCTh H3YyUECHHS
EAVHUL] COoIepXKaHusl 00ydeHus XUMHUHM U (HopMUpOBaHHs (pa3BUTHSA) OOIIMX YYEOHBIX U
CHelM(PUUECKUX MPEAMETHBIX YMEHUMN, Ta€T OPUEHTUPOBOYHOE paclpe/iesieHne y4eOHOTOo
BpEMEHU N0 pazjenamM M TeMaM Kypca B MOJAIBHOCTH «He MeHee» ConepikaHue
IpOrpaMMbl HANpaBJiI€HO Ha OCBOEHUE 3HAHWM M Ha OBJAJEHUE YMEHUSMHU Ha 0a30BOM
ypOBHE, 4TO coOoTBeTcTBYeT OOpa3oBaTenbHON mporpamme mkoJbl. OHa BKJIIOYAET BCE
TEMBbI, TPEAYCMOTpPEHHbIE  (hemepanbHbIM  TOCYAApCTBEHHBIM  00pa30BaTEIbHBIM
CTaH/IapTOM OCHOBHOI'O oOmIero oOpa3oBaHMsI MO XMMHM M aBTOPCKOW MPOTrpaMMOM
y4eOHOro Kypca.
[Iporpamma kypca «XHUMHM» TIOCTPOEHAa Ha OCHOBE CHUPAJIbHOW  MOJENH,
MpeayCMaTpUBAOIICH  MOCTENEHHOE  pa3BUTHE W YIIIyOJeHHE  TEOPETHUYECKHUX

HpClICTaBJIeHI/Iﬁ Ipr JIMHEMHOM O3HAKOMJICHMH C OMIIMPHUUCCKUM MATCPHATIOM.

B npeamerax  eCTECTBEHHO-MATEMAaTHMYECKOTO I[MKJIA  BEAYIIYO POJIb  HUIPAET
MO3HABaTelIbHAS JIEATEIbHOCTh W COOTBETCTBYIOIIME €l TO3HABATENbHBIE Yy4eOHBIC
nercTBus. B CBSI3M ¢ 3TUM OCHOBHBIMHU LeJSIMH 00y4eHHsI XMMUU B OCHOBHOM IIIKOJIE

SABJIAIOTCA:



1) popmupoBanue y obydaronuxcsi yMeHusl BUAETh M MIOHUMATh IIEHHOCTh 00pa30BaHMS,
3HQYUMOCTh XHMHWYECKOIO0 3HAHUS MJI1 KaXKJOro 4YeJIOBeKa HE3aBUCUMO OT €ro
npodeccHoHanbHON JeATEeIPHOCTH;, YMEHHUS pas3inyaTh (PakThl M OILEHKH, CPaBHUBAThH
OIICHOYHBIC BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPUSIMU OLICHOK MU CBSI3b KPUTEPUEB C
OTIPENICTICHHOW CHCTEMOW IEHHOCTeH, (opMylnpoBaTh U OOOCHOBHIBATH COOCTBEHHYIO
MO3UIIHIO;

2) dbopmupoBaHKE y 00YUaAIOMIUXCS [EIOCTHOTO MPEICTABICHUS O MUPE U POJIM XUMUU B
CO3/IaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA; YMEHHUS OOBICHATH
OOBEKTBHl M TPOILIECCHl OKPYXKAIOMICH JIEHCTBUTENLHOCTH — MPUPOTHOM, COLMAIIbHOM,
KyJbTYPHOUM, TEXHUYECKOW Cpelbl, HCIONb3Yys Uil HSTOr0  XUMHYECKUE 3HAHWS;
3) mpuoOpereHre OOYYaIOIIMMUCS ONbITa PAa3HOOOPA3HOW JEATEIbHOCTHU, MO3HAHUS U
CaMOTO3HAHUS; KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), HMEIONIUX
YHUBEPCAIBHOE 3HAUCHHE ISl PA3IMYHBIX BUIOB JEATECIBHOCTH: PEIICHUS MPOOeM,
NPUHATUSL PEIICHUM, MOWCKa, aHanu3a M o0paboTku MH(OpMAIUU, KOMMYHUKATHBHBIX
HAaBBIKOB, HABBIKOB MU3MEPEHHM, COTPYTHUYECTBA, O€30MAaCHOTO 0OpaIlieHus ¢ BEIIECTBAMHU
B MOBCEIHEBHOW JKU3HM.

3amayamu n3ydeHusi yae0HOro npeamera « XumMus» B 9 kiiacce sBISIOTCS:

y4yeOHble:  (OpPMUPOBAHHE  CHCTEMbl XUMUYECKMX 3HAHMW KaK  KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

pa3BUBAKOIIME: PA3BUTHE JIMYHOCTH OOYYAIOIIMXCS, HX HWHTEJUIEKTyaJIbHOE U
HPABCTBEHHOE COBEPIICHCTBOBaHKE, (DOPMUPOBAHKE Y HUX TYMAHUCTUUECKUX OTHOIICHUM
1 DKOJIOTHYECKH TEI€CO00pa3HOTO MOBEICHUS B OBITY U B TPYJOBOU I€ATEILHOCTH;
BOCIUTATEJbHbIE: (HOPMUPOBAHUE YMEHUN O€30MacCHOTO OOpaIlleHus C BEIIECTBAMH,
WCIIOB3YEMbIMH B TIOBCEAHEBHOM JKHU3HHU; BBIPAaOOTKA IMOHUMAHHS OOIIECTBEHHOM
MOTPEOHOCTH B Pa3BUTUM XMMHH, a TaKke (POPMUPOBAHHE OTHOIICHUS K XMMHH KaK K

BO3MOXKHOU 00nacTu Oyaylieil NpakTHYEeCKOM 1eITeTbHOCTH.

OO0mas xapakrepucTuKa y4e0HOro npeamera « XuMus»
B cootBerctBUM ¢ DenepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM

OCHOBHOTIO O6IJ.[€FO 06p330BaHI/I$I ydamuecsa 10JKHbI OBJIaZICTh TAKUMHU ITIO3HABATCIIbHBIMU



y4eOHBIMU JACUCTBHUAMH, KaK yMEeHHE (OPMYIHMPOBATh MPOOJIEMY W TUIOTE3y, CTAaBUTh
[eMU W 337a4d, CTPOUTH IUTAHBI JAOCTM)KCHMS IIeJIel M peIlleHHUsl MOCTABJICHHBIX 3ajad,
IPOBOJUTH SKCIEPUMEHT W Ha €ro OCHOBE JelaThb BBIBOJABI M YMO3AKIIOYCHUS,
MPEJICTaBIATh UX U OTCTaNBaTh

CBOIO TOUKY 3peHusi. Kpome 3Toro, yyaiuecs D0KHBI OBIAJETh IPUEMAMU, CBSI3aHHBIMU
C OINpeAeNeHUEeM TIOHATUN: OrpaHHYMBaTh WX, OINUCHIBATh, XapaKTepU30BaTh U
cpaBHuBaTh. (CneAoBaTeNbHO, MPU HM3YYEHUM XHUMHUU B OCHOBHOM IIKOJIE ydaluecs
TOJDKHBI OBJAJETh y4COHBIMU JEHCTBUSMH, MO3BOJSIONUMU UM JOCTHYD JIMYHOCTHBIX,
MPEeIMETHBIX H METaIPeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

[Ipennaraemass mporpaMma IO XHUMHUHM pacKpblBaeT BKJIaJ ydeOHOro mpeaMeTa B
JOCTHKCHHE IIeJIed OCHOBHOTO 00mero o0pa3oBaHHUS U OMpenesseT BaKHEHIIMe
coJiepKaTeNbHbIC JINHUU TPEMETa:

* BelleCTBO — 3HAHUS O COCTABE M CTPOEHUM BELIECTB, UX BAXKHEUIIUX (PUINYECKUX U
XUMHYECKUX CBOWCTBAX, OMOJIOTHYECKOM JecTBUY;
* XUMHUYeCKasi peaKumusi — 3HaHUs 00 YCJIOBHUSAX, B KOTOPBIX IMPOSBISIOTCS XUMHUYECKUE
CBOWCTBAa  BEIIECTB, cnocobax  ynpaBleHUs XUMHAYECKUMU IIPOLIECCAMM;
- IpMMEHeHUe BelleCTB — 3HAHUS U OIBIT IPAKTHYECKON EATEIHHOCTH C BEIIECTBAMH,
KOTOpble Haubojiee dYacTo yHOTpeOJSIOTCS B  MOBCEIHEBHOM JKHU3HM, ILIUPOKO
UCTIONB3YIOTCS. B MPOMBINIJICHHOCTH, CEIbCKOM  XO3SiCTBE, Ha  TPaHCIOPTE;
* SI3bIK XMMHH — CHCTEMa BaXHEHIINUX MOHATHH XUMHH U TEPMUHOB, B KOTOPBIX OHU
OIHCHIBAIOTCS, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHCIIE
¥ TpUBHAJBHBIC), XUMHUYECKHEe (DOpMyIBl W YpaBHEHHs, a TaKXe MpaBuiIa IMepeBoja
WH(GOPMAIIUU C €CTECTBEHHOTO SI3bIKa HA S3bIK XUMHUH U 00paTHO.

[Ipu otbope copepxaHus, KOHKPETU3UPYIOIIETO MPOrpaMMy, YYUTBIBAJIOCh, YTO MEpen
o0mumM oOpa3oBaHMEM HE CTOUT 3ajada MPoPeCcCUOHATBLHON MOJATOTOBKUA O0YYarOIIUXCS.
OTO Ompenenwyio MOCTPOCHUE Kypca KakK OOILIEKYJIbTYpPHOIO, HamlpaBlIEHHOTO, MPEX]e
BCcero Ha (OPMUPOBAHHE U Pa3BUTUE MHTEpPECA K M3YyUYEHUIO XMMHH. YUT€Ha OCHOBHAs
0COOEHHOCTh MOJPOCTKOBOTO BO3pacTa — Hayayo Nepexoia OT JETCTBAa K B3POCIOCTH,

KOTOPBIN XapaKTepU3yeTcs pa3BUTHEM NIO3HABATEIbHOM cephbl.



Ha »rane ocHoBHOro oOmIiero cpeaHero oOpa30BaHUS TMPOUCXOAWT BKIIOUYCHHE
0o0y4aromuxcsi B TMPOSKTHYI W HCCIEAOBATEILCKYIO JIEATEIIEHOCTh, OCHOBY KOTOPOIi
COCTaBIISIIOT TaKUE YHUBEPCAIbHBIC yUeOHBIC NEHCTBHUS, KaK YMEHHE BUICTH MPOOJIEMBI,
CTaBUTH BOIPOCHI, KIACCHU(PUIIUPOBATh, HAOIIONATh, MPOBOJUTH 3KCIICPUMEHT, IENIaTh
BBIBOJIBI M YMO3aKJIIOYCHHS, OOBSCHATH, JOKAa3bIBaTh, 3aIUINATh CBOM HJICH, JaBaTh
ompeneneHusi moHATHAM. Crofa e OTHOCATCA TPUEMBI, CXOIHBIC C OMpeICICHUEM
MOHSTHIA:  OINHCaHWE, XapaKTePUCTHKA, pPAa3bsICHCHHWE, CpaBHEHHUE, pa3IMYCHHE.
dopMHUpPOBaHUE ITUX YHUBEPCAIBHBIX YUE€OHBIX JCUCTBUN HAYMHACTCS €MI¢ B HAYaIbHOU
IIKOJIe, a B KypCce XUMHM OCHOBHOH IIKOJBI IPOHUCXOJUT WX pa3BUTHE W
COBEpIIICHCTBOBAaHHE. B CBS3M C 3THM pe3epBHBIC Yachl IUIAHUPYETCS HCIIOJIB30BaTh Ha
dbopMUpOBaHHE W Pa3BUTHE YMCHHI IMPOCKTHOW W HCCIIENOBATEILCKOW IEATCILHOCTH,

YMCHHC BUACTDH HpO6JICMBI, ACJIaTh BBIBOJbI 1 YMO3AKIIIOUCHMU .

MecTo yueOHOro npeaMera B y4eOHOM ILIaHe

OcoOEHHOCTBIO CcoJiepKaHus Kypca «XHUMHS» SBISIOTCS TO, YTO B 0a3MCHOM Y4eOHOM
(oOpa3oBaTeabHOM) IUIAHE 3TOT MNPEAMET MOSBISAETCA MOCICAHUM B PANy H3YUYEHUS
€CTECTBEHHOHAYYHbIX TUCUUILUINH. J[aHHAas HEOOXOAMMOCTh OCBOEHUSI OOBICHSETCS TEM,
YTO IIKOJBHUKH JIOJDKHBI 00J1a71aTh HE TOJIBKO OMPEICNIEHHBIM 3a11acoM MPeABAPUTEIbHBIX
€CTECTBEHHOHAYYHbIX 3HAHMM, HO M JOCTAaTOYHO XOPOIIO pPa3BUThIM aOCTPAKTHBIM
MBIIUIEHUEM. YYalIUMHUCS YK€ HAKOIUICHBI 3HAHUS MO CMEXHBIM AUCUUIUIMHAM LUKJIA:
ouonoruu, PU3NKM, MaTEMaTUKH, Teorpadun, chopMHUPOBATUCH, YMEHUS aHAIM3UPOBATH,
BECTH HAOJIOJICHNUS, CPABHUBATh OOBEKTHI HAOJIOICHHUS.

B cooTBeTCTBUU ¢ yUEOHBIM IJIAHOM HA U3y4YE€HHUE XUMUHU B 9 KJlacce OTBOJIUTCS 2 yaca B
Heseno, 70 9acoB B 101, TPU HOPMATUBHOM MPOJOIDKUTEIHFHOCTH YyaeOHOTO Toa 35
y4eOHbIX HeJleNb. B COOTBETCTBUM CO CIOKUBILEHCS MPAKTUKON OpraHu3aiii OCHOBHOTO
o011iero oOpa3oBaHus B 00pa30BaTEIbHBIX YUPEKICHHUSIX 00IIEro 00pa3oBaHus peaibHas
MPOJIOJDKATEITFHOCTh YIEOHOTO T0/1a MEHbBIIIE HOPMATHUBHOM U cocTaBiisieT 34 yueOHbIe
Hegenu. Takum oOpa3zoM, BpeMmsi, BbiessieMoe pabourMu y4eOHbIMU TUIAHAMU Ha

U3y4eHue XUMHH B 9 Kiacce Ha npakTuke paBHO 68 dacam. C yueToMm HEM30€KHBIX

IMOTCPb y‘IC6HOI‘O BPCMCHH, BbBI3bIBACMBIX PA3JIMYHBIMU 00BEKTHUBHBIMU INpUuirnHaMHu, a



TaK)k€ HEOOXOIMMOCTH BBIACIIEHUS JOTIOJTHUTEILHOTO BPEMEHH Ha U3yUYEHHE OTAETbHBIX
BOIPOCOB Kypca XUMHUH NPOrpaMMOi IPETyCMOTPEH OOJIBIION 00BEM pPE3epPBHOTO
BpEMEHHU — 6 4acoB.
IIporpammoii mpeaycMOTPEHO NPOBEICHNUE:
KOHTPOJIbHBIX padoT — 4,

INPaKTHYECKUX paboT — 6 4acoB.

Cpok peasivzaniiy IporpaMMBbl — OIMH YYEOHBIH TOJ1.

DopMbl, METO/bI U CPEACTBA 00yYeHUs1, TEXHOJIOTUH

B nanHOM Ki1acce BeAYIIMMHU METOJIAMHU OOYyUEHUSI IPEAMETY SBJISIOTCS: OOBICHUTEIHHO-
WJUTIOCTPATUBHBIN U PENPOAYKTUBHBIN, XOTS UCIHOIB3YETCS M YaCTHYHO-TIOUCKOBBIN. Ha
ypOKax  HCHOJB3YIOTCA  3JEMEHTHl  CIEAYIOIIMX  TEXHOJIOTHMH:  JUYHOCTHO -
OpUEHTUPOBaHHOE 00yUueHue, o0ydueHue ¢ npuMmeHeHrueM onopHeix cxem, UKT, mpoekTHast
NESATEIbHOCTb.

Hcnons3ytorcs caeayoomue (GopMbl 00ydeHHs: ydeOHbIE 3aHATUSA, DSKCKYpCHH,
HaOJIO/ICHNS, OMbBITHI, JKCIEPUMEHTHI, paboTa ¢ y4eOHOM U  JIOMOJHUTEIHHOMN
JUTEPATYpOi, aHalu3, MOHUTOPHHI, HCCIeAOBaTelbckas paboTa, Mpe3eHTaIusl.
OnpeneneHHOE MECTO B OBJIQJCHUU JAHHBIM KYpCOM OTBOJUTCS CaMOCTOSITEIbHOM

paboTe: MOATrOTOBKA TBOPUECKUX padoT, cooOUIeHuH, pedepartos.

DopMBbI IPOMEKYTOYHOU M HTOTOBOM ATTECTALMH

[TpoMexxyTouHas arTecTanus IpoBOAUTCS B popMme:

- TECTOB;

-KOHTPOJIBHBIX;

- CaMOCTOATEIBHBIX PadoT;

- IPAKTUYECKUX;

- TBOPYECKHUX PalOT.

VYyanuecs npoxoaaT UTOTOBYIO artectanuio — B Buje [ MA.

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

EAVHYI0 JIMHUIO YyYeOHWKOB, COOTBETCTBYET (heaepasbHOMY roCyJ1apCTBEHHOTO



00pa30BaTEeNILHOTO CTaHJapTa BTOPOro IIOKOJEHUS 0a30BOr0 YpOBHS U pealnu3yeT

aBTopckyto nporpammy O.C.I'abpuensna(2012r.)

OTiimunTebHBbIC 0CO0EHHOCTH Ppadoueil MPOrpaMMbl M ABTOPCKOM

OCHOBHOE COAEpKaHUE ABTOPCKOW IOJHOCTBIO HAIUIO OTPAKEHUE B JAHHON pabodeil
IIPOrpaMMe.

B pabouyro mporpaMMy mo XMMHHM BHECEHBI M3MEHEHUS 10 CPaBHEHHUIO C aBTOPCKOM: U3
pe3epBa no06asieHo 1 yac Ha «Metamib U go6aBneH lyac Ha Ilpaktukym 1 «CBoiicTBa
METaJUIOB U HUX coequHeHui». OCHOBHOE OTJIMYME AaHHOW paboyedl HporpaMmsl OT
aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOH MporpaMMe MpaKTHUYECKUEe pPadOThI
CTPYNIUPOBaHbl B OJIOKK - XMMHUYECKUE MPAKTUKYMBblI, KOTOpbIE IMPOBOJSATCS IOCIHE
M3Y4YEHUSl HECKOJBKHUX Pa3/esioB, a B paboyell mporpaMMe 3TH K€ MPAaKTUYECKHe padOoThI
JAIOTCA  II0CJHE€ W3YyYEHHUs] KOHKPETHOW TEMBI. JTO MO3BOJIAET JIydlle 3aKpeluTh
TEOPETUYECKUN MATEpHUANl HA NPAKTUKE W MPOBEPUTH NPAKTHUYECKUE YMEHHUS U HABBIKH
HEIOCPEJICTBEHHO MO JaHHOU Teme. YToObl MpOBECTH MPAKTUYECKYIO pabOTy MO KOIAa-ToO
U3Y4YEHHON Teme, TpeOyeTcs NOMOJIHUTEIbHOE BpEMS JJisi MOBTOPEHUSI TEOPETUUYECKUX

OCHOB, YTO UCKJIIOYAETCS B JAaHHOM padoyeil mporpaMme.

KoaundecTBO 4acoB
Pa3pen B ABTOPCKOU
nporpamMmme

KoaunuyecTBO 4acoB B
padoueii mporpamme

1. Bsegenue. OOmas XxapakTepUCTUKA
XAMHYECKUX JJIEMEHTOB U XHMHYECKHUX
peakumii. Ilepuoguuecknii  3aKOH U 10 10
Ileppoanyeckass cucremMa XHUMHYECKHX
sanemeHToB J[.M1.Menneneera

2.Mertamibl 14 14 +1 42
3.IIpaktukym 1 «CBolicTBa METaNIOB U UX 5 i
COEIMHEHUI

4.Hemerauisl 25 2543

5. IlpaktukyMm 2 «CBONCTBAa HEMETAIIOB U
UX COCIUHEHUI»




6.0000111eH1Ee 3HaHUHM TI0 XUMHUHU 32 KYpC 3 3
ocHoBHOM mKoIEL. [lonroroBka k ' A.

Peseps 6 5
Uroro: 63 63

Pe3yJILTaTaM 0CBOCHMH Kypca XuMNun

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

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX PC3YJIbTATOB.

JInyHoCTHBIE:

® B IICHHOCTHO-OPUEHTAIIMOHHON c(hepe — YyBCTBO FOPAOCTH 32 POCCUICKYIO
XUMHYECKYIO HayKy, TYMaHU3M, OTHOILIEHHE K TPYIY, HEICyCTPEMIEHHOCTB;

e (QopmMupoBaHUE LICHHOCTH 3/I0pPOBOT0 U 0€3011acCHOr0 00pasa )KU3HU; YCBOCHHE
MPaBWJI UHAUBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOIO MOBE/ICHNUS B
YPE3BBIYAWHBIX CUTYALUAX, YIPOXKAIOIIUX KU3HU U 310POBBIO JIIOJIEH;

® B TPYy/A0BOI c(hepe — roTOBHOCTH K OCO3HAHHOMY BBHIOOPY JabHEHIIICH
o0pa3oBaTenbHON TPACKTOPHUH;

® B II03HABaTEIbHOU (KOTHUTUBHOM, UHTEIUIEKTYaJIbHON ) cpepe — yMeHUe ynpaBisiTh
CBOEH ITO3HABATEILHOU NEITEIbHOCTBIO.

e (OpMHUPOBAHHUE OCHOB 3KOJIOTMUYECKOU KYJIbTYpPbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOT'O MBIILIJIEHUS, PA3BUTHE OIIbITA
AKOJIOTUYECKH OPUEHTUPOBAHHOU PEPIIEKCUBHO-OLICHOYHOM U MPAKTUYECKOM

ACATCIIBHOCTHU B ) KUBHCHHBIX CUTYAIHAX,

MeTtanpeamerHsbie:

® YMEHUE CaMOCTOSATEIBLHO OMNpPENeNsATh I CBOEr0 OOy4YeHUs, CTaBUTh W
dbopmynupoBaTh A ceOs HOBbIE 3a/1a4d B YUE0e U MO3HABATENIbHOMN AESTENbHOCTH,
pa3BUBATH MOTHBBI 1 UHTEPECHI CBOEH MMO3HABATEIBHOM JAEATEIBHOCTH;

® YMEHUE CaMOCTOSITEJIbHO IUIAHUPOBATHh ITyTH JOCTMIKCHUS LEJIEH, B TOM YHUCIE

aJlbTEpHATUBHBIC, OCO3HAHHO BBLIOMpaTh Hambosiee dSPEHEKTUBHBIE CIOCOOBI




pEeUICHUA y‘le6HBIX M ITO3HABATCJIBHBIX 3aJ1a4,



® YMEHUE COOTHOCHUTH CBOU JCUCTBUSA C IUIAHUPYEMBIMH PE3YJIBTATAMM, OCYLIECTBIATD
KOHTPOJIb CBOEU ACSATECIBHOCTU B IPOLIECCE NOCTHIKECHMS pPE3yJbTaTa, ONpPEACIATH
COCOOBl  JIEWCTBMMI B paMKax MPEMIOKEHHBIX YCIOBUW W TpeOOBaHUIA,
KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUHU C U3MEHSIOLIEHCS CUTYalMEN;

® YMEHHUE OILICHWBATh IPAaBUJIBHOCTH BBINOJIHEHUS Y4YeOHOM 3aaaud, COOCTBEHHBIE
BO3MOYXHOCTH €€ PELICHUS;

® BJIAJICHUE OCHOBAMM CAMOKOHTPOJIS, CaMOOLICHKH, IPUHATUSA PEIICHHA U
OCYILIECTBIICHUS! OCO3HAHHOT'O BHIOOPA B yUeOHOW U MO3HABATEIbHON AESITENbHOCTH;

® YMEHHUE OINPENENATh MOHATHS, CO3/1aBaTh OOOOIIEHUS, yCTaHABIMBAaTh AHAJIOTHUH,
KJIACCU(PUIIMPOBATh, CAMOCTOSITEIbBHO BBbIOMpPAaTh OCHOBAHHMS M KPUTEPUU JIA
KJacCU(UKALMM, YCTAaHABIMBAaTh IPUUYMHHO-CIEACTBEHHbIE CBSI3H, CTPOUTH
JIOTUYECKOE pacCyXJIeHHEe, YMO3aK/IoueHue (MHIYKTUBHOE, NEAYKTUBHOE U IIO
aHAJIOTUM) U JIeJaTh BBIBOJIBI;

® YMEHHUE CO3[1aBaTh, IPUMEHATh U NMPeoOpa30OBbIBATH 3HAKW U CHMBOJbBI, MOJEIH H
CXEMBI JIJIs pelIeHHs] yUeOHBIX U MM03HABATEIbHBIX 3a/1a4;

® YMEHUE OPraHU30BBIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBLHOCTH C
YUHUTEJIEM W CBEPCTHUKAMM; pabOTaTh MHIMBHAYaJIbHO WU B TPYIIE: HAXOAMTH
oOuiee penieHHe W paspeniaTb KOH(QUIMKTBI HA OCHOBE COIVIACOBAHMS INO3ULMHU U
yuéra UHTEpecoB; GOPMYyIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

® YMEHHE OCO3HAHHO HUCIIOJIb30BATh PEYEBBIE CPEICTBA B COOTBETCTBUHM C 3aaueu
KOMMYHHKAIMH JIJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIIEH U TOTPEOHOCTEH;
IJIJAHUPOBAHMS U PETYISLANA CBOEH NEATEIbHOCTH; BIAICHUE YCTHOW U MUCbMEHHOM

PEUYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEYBIO;

e (opmupoBaHMe U pa3BUTHE KOMIIETEHTHOCTM B O0JAacTH MCHOJIb30BaHUS
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

e (opmupoBaHHe U Pa3BUTHE 3KOJOTUYECKOTO MBIIUICHUS, YMEHUE IPUMEHSThH €ro B
MO3HABATENbHON, KOMMYHUKATUBHOM, COLIMAIHON MPAaKTUKE U MPOo(ecCroHaIbHOIMI

OpHEHTALUU.



IIpexmeTHbIe:

1.B no3naBaresbHo cdepe:

® J1aBaTh ONPENEICHUS N3YUYEHHBIX TOHATUI: «XUMHYECKHUI 3JIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IPOCTHIE M CJOKHBIE BEIIECTBA», «BELIECTBO», «XUMHUYECKAs
dbopMyna», «OTHOCHTENIbHAs aTOMHAas Macca», «OTHOCHTENbHAs MOJEKYIsApHas
Macca», «BAJICHTHOCTBY», «CTENEHb OKHUCICHUS», «KPHUCTAJUINYECKas PpELIETKA,
«OKCHJIBI», «KHCIOTBD», «OCHOBAHUS», «COJN», «aM(POTEPHOCTHY, «HUHIUKATOP,
«MEPUOANYECKUI 3aKOH», «IEpUOANYECKass TaOIUIay, «HU30TOIbD, «XUMUYECKAS
CBA3BY», <OIJIEKTPOOTPULIATEIBHOCTBY, «XHMHUYECKAsl pEaKUHs», «XUMHYECKOE
YPaBHEHHUE»,  (TECHETHYECKassh  CBS3b»,  «OKHUCIEHHE»,  «BOCCTAaHOBIICHHEY,
«QIEKTPOIUTUYECKAS] AUCCOLMALMS, «CKOPOCTh XUMUYECKOUN PEAKIIUI;

® OnMCaTh JIEMOHCTPAllMOHHBIE W CAMOCTOSITEJIbHO IPOBEIACHHBIE XUMHUYECKHE

AKCIIEPUMEHTBI;

OIIMCBIBATH M Pa3IndaTbh N3YUCHHBIC KJIIACChl HCOPIraHNMYCCKUX COGI[HHGHI/Iﬁ, ITPOCTHBIC

H CJIOKHBIC BCHICCTBA, XUMHUUCCKUC PCAKIINH,

KJIacCU(PUITMPOBATH U3YUCHHBIE OOBEKTHI U SIBJIICHUS;
e JleJlaThb BBIBOABI M YMO3AKJIIOYEHUS U3 HAOMIOJACHUN, H3YUYCHHBIX XUMHUUYECKUX
3aKOHOMEPHOCTEN, MMPOTrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB IO AHAJIOTHHU

CO CBOVMCTBAMU U3yUYECHHBIX;

CTPYKTYPUPOBATh U3YUCHHBIM MaTEepHall U XUMHUECKYIO WH(OpMAITNIO, OTYyUYESHHYIO

W3 APYTUX UCTOYHUKOB;

® MOJIEJIUPOBATh CTPOEHHE AaTOMOB 3JEMEHTOB 1-3 NEpHoOAOB, CTPOEHHE IPOCTHIX

MOJIEKY T,

2.BlIeHHOCTHO — OpMEeHTAllMOHHOM cepe:

® AHATM3MPOBATh U OLICHUBATH TMOCJEACTBUS ISl OKPYXKAIOIICH cpeabl OBITOBOM U

MIPOU3BOICTBEHHOM JIEATEILHOCTH YeJIOBEKA, CBSI3aHHOM C mepepaboTKOM BEIIECTB;
3. B tpynoBoii chepe:

® [IPOBOJUTH XUMMYECKHUHI 9KCIICPUMCHT,



4. B cepe 0e30macHOCTH KU3HEAEATEIbHOCTH:

® OKA3bIBAaTh IICPBYIO IIOMOIIb IIpWU OTPAaBJICHUAX, OXOIrax HW JpYyIrux TpaBMax,

CBJ3aHHBIX C BCIICCTBAMU U JIa60paTOpHI)IM O60py,Z[0BaHI/I€M.

TemaTH4ecKoe IUIAHMPOBAHUE YUE€OHOT0 MaTepHaJsia

No HasBanue riasbl KommuectBo | Ilpaktuueckue | KoHTposbHbIE
TJIaBbI 4acoB paboThI paboThI
Beenenue. O6mas 6 Nel
XapaKTePUCTHKA

XUMHUYECKUX DIIEMEHTOB U
XUMHUYECKUX PEAKIUH.
[leprnoanueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX IJIEMEHTOB

J.1.MenneneeBa
1. | Meramnsl 18 Nel-3 No2
3. | Hemerasmibl 28 Ned-6 Ne3
5. O00011IeHNE 3HAHUH T10 10 Neq

XVMMMHU 32 KypC OCHOBHOM
wkoJibl. [TonroroBka k
I'MA.

6. | Pe3epn 5

Hrtoro 68 6 4




OcHoBHOE coepxaHue Kypca

Beegenue. O0mas XxapaKTepuCTUKA XUMHYECKHUX 3JIEMEHTOB M XUMHYECKHUX
peakumii. [lepuoauueckuii 3akoH u Illepuognuyeckast cucrema

xuMuueckux 3j1emMeHToB /. M. MenaeneeBa (10 4)

XapakTepUCTHUKA 3JIEMEHTA MO €ro MojoxeHuwo B [lepuoandeckoil cucrteMe XUMUYECKUX
snemeHTOoB JI. 1. MenneneeBa. CBOMCTBA OKCHIOB, KMCIOT, OCHOBAHUM U COJICH B CBETE
TEOPUHU DIIEKTPOJIUTHYECKON NHCCOLMAMU M OKHUCJIEHUsA-BOCCTaHOBIEHHUs. [loHaTtne o
MEePEXOAHBIX 3JIEMEHTax. AMQOTEPHOCTh. ['€HETHUECKUI psAJ MEPEXOJHOTO SJIEMEHTA.
ITepuonnueckuit 3akoH u llepuomnueckass cucrema xumuueckux 3jiemeHtoB J[. U.
MenzaeneeBa. XuUMUUYECKass OpraHu3alvsl XWBOU M HEXKUBOU IPUPOAbI. XHUMUUYECKUU
COCTaB sipa, MAHTUM W 3€MHOM KOPbl. XUMHYECKHE DJIEMEHTHl B KIIETKAX MKUBBIX
opraHu3MoB. Makpo- U MUKpoasieMeHTbl. O000IIeHUE CBE/ICHUI 0 XUMUUECKUX PEaKIIUsIX.
Knaccudukanuss XuMHUUECKUX peakui MO pa3IMyHbIM MpPU3HAKAM: «UHUCIIO M COCTaB
pearupyronmx M O00pa3yloIUXCi BEHIECTB», «TEIIOBOM A(PQexT», «HampaBIeHUE,
«M3MEHEHUE CTEMEHEH OKHUCIICHHS 3JIEMEHTOB, 00pa3yIOIIUX pearrupyrollrue BEIIEeCTBa,
«hazay, «UCHoib30BaHUE KaTaiuzaTopa». [IoHATHE O CKOPOCTH XMMHUYECKOW peaKIuu.
@akTOphl, BIMAKOIIME HA CKOPOCTh XMMHMYECKHX peakuui. Karamms3aTopbl M Kartayius.
NHrubutopsl. AHTHOKCHUIAHTHI.

JdemoHCcTpaumu.

Pazmuunbie dopmbl Tabmuiel J. M. MenneneeBa. Moaenu aTomMoB 37eMeHTOB 1—3-T0
nepuosoB. Mojienb CTpoeHUs 3eMHOro Imapa (TomepedHblid paspes). 3aBUCUMOCTH
CKOPOCTHM XHUMHUYECKON pEaKIMu OT MPUPOJAbl PEATUPYIOLIUX BEMIECTB. 3aBUCUMOCTH
CKOPOCTH XUMHUYECKON pEaKlUH OT KOHIEHTPALMU PEArupyrolnX BElecTB. 3aBUCUMOCTh
CKOPOCTH XMMHYECKON pEakluuM OT IUIOLIAJA CONMPUKOCHOBEHUS PEarupyrolnx BEIIECTB
(«KUMSAIMN  coii»). 3aBUCMMOCTh CKOPOCTHM XHMMHUYECKON peakiuu OT TeMIlepaTypbl
pearupyrommx BEIIECTB. | OMOreHHBIN W TETEPOTreHHbIM Kartanus3bl. DepMEHTATUBHBIN

katanu3. UHrubupoBanue.

JlabopaTopHbIe ONBITHI.



1. TlomyyeHue ruapokcHIa LMHKA M MCCIEIOBAaHUE €ro CBOWCTB. 2.MonenupoBaHue
noctpoeHust llepmonnueckon cucrembl xumudeckux anemeHtoB . M. Menneneesa. 3.
3amMeleHue kene3oM Meau B pactBope cyibgpara meau (II). 4. 3aBucuMOCTh CKOpPOCTH
XUMHUYECKON peaKIMK OT MPUPOJIbl PEAarMpyONIUX BEIIECTB HA MPUMEPE B3aUMOICHCTBHS
KHMCJIOT C METAJUIAMH.

5. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOH pEaKIMU OT KOHUEHTPALMH pPearupyrommx
BELIECTB Ha MpPHUMEpPE B3aMMOJCHCTBHS LHMHKA C COJSIHOW KHCIIOTOW pa3iIu4HON
KOHLIEHTPALINU.

6. 3aBUCUMOCTb CKOPOCTH XHMHUYECKON peakuuu OT IUIOU[aJH COINPUKOCHOBEHHUS
pearupyromux BeecTs. 7. MoAeInpoBaHUE «KHUIIAIIETO CII0S». 8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM peakuuMd OT TEeMIIepaTypbl pEarupymooliux BEIIECTB Ha IpUMEpPE
B3aumozeiictBus okcuaa Meau (II) ¢ pacTBopoM CepHOM KHUCIOTHI  pa3IMYHOM
Temneparypsl. 9. Paznoxenue nepokcuaa BoJIOpoaa ¢ IOMOIIbI0 okcuaa mapradna (IV) u
karana3el. 10. OOHapyxkeHue KaTandazbl B HEKOTOPBIX NHUIIEBBIX MpoAykTax. 11.
WurubupoBanre B3aMMOAEHCTBYSI KUCIIOT C METAJIaMU YPOTPOITMHOM.

IIpeameTrHble pe3yabTaThbl 00y4eHHs

Ydamuiics 10JKeH yMems:

WCIIOJIB30BaTh IPU XapaKTEPUCTUKE MPEBPAIICHUNA BEIIECTB MOHATHS: «XHUMHYECKas
peakuus», «pPeaKklUud COCAUHECHUS, «PEaKUUU pPa3lokKEHUs», «pPeakuuu OoOMeHay,
«peaKIUu 3aMELICHUsD», «PEaKUMM HEUTpAIU3alun», «IK30TEPMHUYECKUE PEAKIUN»,
«QHJIOTEPMHUUYECKHE PEAKIUN», «OOpAaTUMBIE pPEAKIUN», «HEOOPATUMBIE PEaKIUN,
«OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN», KTOMOT€HHBIE PEAKIIMNY, «T€TEPOrEHHBIE
peaKkuum», «KATATUTUYECKUE PpEAKLUN», «HEKATAIUTUYECKHE PEAKUUN», «TEIIOBOU
3G (HEeKT XMMHUUECKON peaKkInn», «CKOPOCTh XUMUYECKOM Peakum», «KaTaau3aTopy;
XapaKTEepU30BaTh XUMHUYECKUE OBJIEMEHThl 1—3-TO MEepHOoI0OB MO MX TMOJOXKEHUIO B
[lepuoanueckoi cuctemMe XUMHYECKUX 3neMeHToB Jl. M. MenaeneeBa: XUMAYECKUN 3HAK,
MOPSIIKOBBIA HOMEp, NEPHUOJ, TIpylna, HOATPYIIA, OTHOCHTENbHAas AaTOMHAas Macca,
CTpO€HHE aToMa (3aps] spa, YUCIO MPOTOHOB M HEUTPOHOB B fAJipe, OOIIEe YUCIO

QJICKTPOHOB, PACIIPCACICHUC 3JICKTPOHOB IO 3JICKTPOHHBLIM CJIOSIM, IIPOCTOC BCHICCTBO,



dbopmyna, Ha3BaHWE W THI BBICIIETO OKCHAA WU THAPOKCHIA, JIETY4ero BOIOPOIHOTO
coeMHEHUs (7711 HEMETAIIJIOB));

XapaKTepu30BaTh OOIIHME XMMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB M THUIPOKCHIIOB,
MPUBOJAUTHh TPUMEPHI PEAKIIMM, TOITBEPKIAOIINX XUMHUYECKHE CBOHCTBA amM(pOTEPHBIX
OKCHJIOB M TUAPOKCH]IOB;

JaBaTh XapaKTEPUCTUKY XUMHUUECKUX PEAKIUI 110 YHUCITy U COCTaBY MCXOJHBIX BEIIECTB U
MPOJIYKTOB PEAKIMU; TEIIoBOMY d(deKTy; HampaBiICHUIO TPOTEKAHUS PEaKIINH;
U3MEHEHUIO CTEMEHEW OKHCICHUS DJIEMEHTOB; arperaTHoMy COCTOSHHUIO HMCXOIHBIX
BEIIECTB; YYACTHIO KaTalln3aTopa;

OOBSACHATHL ¥ TPUBOJUTH TPUMEPHl BIMUSHUS HEKOTOPHIX (aKTopoB (mpupoma
pearupyronmx BelecTB, KOHIIGHTPAIUs BEIIECTB, JaBJICHHUE, TEMIIEpaTypa, KaTaau3aTop,
MOBEPXHOCTh CONPHUKOCHOBEHHS pPEArdPYIOIMIMX BEIIECTB) Ha CKOPOCTh XHMHYECKHUX
peaKkuui;

HaOMIOAaTh W ONHUCHIBATH YPAaBHEHUS pEaKIUi MEXAYy BEIIECTBAMH C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WU POJHOTO) SA3bIKA U SI3bIKA XUMUU;

MIPOBOJIUTH OIIBITHI, TIOJITBEPKAAIONIUE XUMUYECKUE CBOMCTBA amM(pOTEPHBIX OKCUIOB U
THUAPOKCUJIOB; 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIWHM OT PAa3IMYHBIX (PaKTOpoB
(mpupona pearupyromux BEHIECTB, KOHIEHTpAIMs BEIISCTB, JaBJICHHUE, TEMIepaTypa,

KaTajan3aTop, HOBEPXHOCTh COMPUKOCHOBEHUS PEarupyrolnX BEIIeCTB).

MeTanpeaMeTHbIe pe3yJibTAaThl 00y4eHMsI

Yyammics 10KeH ymems:

OTIPENICIIATH 11eJIb YUeOHOU EeATEIbHOCTH C TTIOMOIIBIO YUUTENS U CAMOCTOATENIBHO, UCKATh
CpeICTBa €€ OCYIIECTBICHUS, padoTasl 10 TUIaHy, CBEPSITh CBOU JCHCTBUSA C IEJIBIO U MPU
HEO0OXOMMOCTH UCIIPABIISTH OMUOKH C TIOMOIIBIO YUYUTENS U CAMOCTOSTEIHHO;
COCTAaBJISITh AaHHOTAIIUIO TEKCTA;

co3/laBaTh MOJIEJIM C BBIJICJIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa U
MPEACTABJICHUEM WX B TMPOCTPAHCTBEHHO-TPAUUECKON WM 3HAKOBO-CHMBOJIMYECKON
opme;

OTIpEeNEeNATh BUIBI KTacCHU(PUKAINK (€CTECTBEHHYIO H HICKYCCTBEHHYIO);



OCYIIECTBIISITh MPSAMOE JE€TYKTUBHOE JI0KA3aTEIIbCTBO.
Tema 1. Metanabl (14 4)

[Tomoxenne wmeramnoB B Ilepuonnueckoid cucteMe XuMHYeCKuX diemeHTtoB . .
MenpaeneeBa. Metaummueckass KpUCTAUIMYECKAS PEIICTKA U METAJUIMYECKass XUMHUYECKAs
cBsa3b. OOmme ¢usnueckue cpoiicTBa MeTawioB. CruiaBel, UX CBOMCTBA W 3HAYCHUE.
XUMHYECKHE CBOMCTBA METAJNIOB KaK BOCCTAHOBUTEJIEH, & TAKIKE B CBETE UX IOJOKECHUS B
AIEKTPOXUMHUYECKOM PATy HaMpsHKeHUH MetamioB. Kopposwsi MeTauioB M CIocoObI
060pBOBI ¢ Hel. MeTaiel B pupoie. O61IHe crnocoObl UX MOTyYEHUS.

OO01masi XxapakTepuCTHKA MIEJOYHbIX MeTaLI0B. MeTasuiel B mpupojie. OO01ire crmocoos
nx mnonydenuss. Ctpoenue aromoB. lllenounsle MeTamibl — MOPOCTHIE BEMIECTBA.
Baxnelue COEQUHEHHS IICIIOYHBIX METAUIOB — OKCH[IbI, THIPOKCHABI WU COJHU
(xmopunel, kKapOOHATHI, Cylb(aThl, HUTPAThl), UX CBOMCTBA M NMPUMEHEHHE B HAPOIHOM
xo3siicTBe. Kanuiinpie ynoOpeHus.

O0mas xapakTepucTHKAa 3J1eMeHTOB rJIaBHoi noArpynnsl I1 rpynnsi.

Crpoenue atomoB. lllenouHo3eMenbHbIE METaIbl — MPOCThIE BellecTBa. BakHeiiine
COCIMHEHUS IIEJI0YHO3EMETbHBIX METAJJIOB — OKCHUJbI, THAPOKCHUABI U COMHU (XJOPHUIBI,
KapOOHAaThl, HUTPAThI, Cylb(aThl, pocdaThl), UX CBOKWCTBA U NMPUMEHEHUE B HAPOIHOM
XO35MCTBE.

AJIIOMUHUIA.

Ctpoenue aToma, GU3HUECKUE U XUMUYECKHUE CBOMCTBA MPocToro BemiecTBa. CoeuHeHus
ATIOMUHUAS — OKCHJ U THIAPOKCUJ, uUX aMmQpOTepHbI xapakrep. Baxueimme comu
amoMuHus. [IpyMeHeHne almfOMUHUS U €T0 COEIUHEHUM.

Keaeso.

Crpoenue aroma, @U3MYECKHE M XHUMHUYECKHME CBOWCTBA IPOCTOTO  BEUIECTBA.
I'eneruueckue psiasl Fe™ u Fe® .

Baxnelimume conu kene3a. 3HAUEHUE KEJe3a M €ro COCAMHEHUW M1 NPUPOIbl U
HapOJHOI'O XO35KUCTBA.

JleMoHCcTpaLuM.

OOpasmpl  MENOYHBIX W IIEJIOYHO3EMENbHBIX ~ MeTamioB.  OOpa3isl  CILIABOB.

BzaumopencTBue HaTpus, JIUTUA U KAIbLKS C BOJIOW. B3anMoiericTBUE HATPUsI U MAarHus C



KUCIopoaoM. BzammonenictBue MetamnoB ¢ Hemertauiamu. [lomydeHue THIpOKCHIIOB
xenesa (1) u (II).

JlabopaTopHbIe ONBITHI.

12. B3aumonelcTBiE pacTBOPOB KHUCIOT M cojeil ¢ Merauiamu. 13. O3HaKOMJIEHHE C
pynamu kene3a. 14. OxpamvBaHWe IJITAMEHM COJSIMHA IIEJIOYHBIX METAUIOB. 15.
B3anmoneiictBue kanpuus ¢ Bogoil. 16.Ilomydenune rugpokcuia Kajablns U UCCIEAOBAHUE
€ro CBOMCTB.

17. TlomyyeHwe TUAPOKCHAA QJIIOMUHHS W HUCCIENOBAaHUE €ro CBOMCTB. 18.
B3aumogeiicTBue xenesa ¢ coystHon kuciotoi. 19. Ionydenune rugpokcunos xenesa (11)
u (I11) u u3yuenue ux CBOMCTB.

IIpeaMeTHbIe pe3yJbTaThl 00yYeHUS

Yyammiics 105KeH ymemas:

HCIIOJIB30BaTh MPU XAPAKTEPUCTUKE METAUIOB U UX COCAMHEHUN TMOHATUS: «METAJLIbDY,
«psii aKTUBHOCTH METAJUIOBY», «IIEJIOYHBIE METAIIIbD), «IIEJIOYHO3EMEIbHBIE METAILIBIY,
WCIIOJB30BaTh UX MPU XaAPAKTEPUCTHKE METAIJIOB; JaBaTh XAPaKTEPUCTUKY XUMHUUECKUX
AIIEMEHTOB-METAILIOB (IIETTOYHBIX METAJIJIOB, MAarHUsl, KBNS, AIFOMUHUSA, Keje3a) 0 X
nonoxkennto B Ilepuonnueckoin cucrtemMe xumudeckux snemeHToB [[. 1. MeHnneneesa
(XUMHUYECKHI 3HAK, MOPSIKOBBIA HOMEpP, MEPHOJ, TPyMMa, MOATPYIa, OTHOCUTEIbHAs
aTOMHas Macca, CTpoeHuEe atoma (3apsii spa, YMCIO MPOTOHOB M HEUTPOHOB B SIZAPE,
o011ee YUCIIO0 ANEKTPOHOB, PacHpeieIEHUE JIEKTPOHOB MO 3JIEKTPOHHBIM CIIOSIM), TPOCTOE
BEIEeCTBO, (OpMyIia, HA3BAaHUE U THUII BHICIIIETO OKCHJIA U THAPOKCUIA);

Ha3bIBaTh COEAMHEHUS METAJIJIOB U COCTABIISITH UX (POPMYIIBI 110 HA3BAHUIO;
XapaKTepU30BaTh CTPOEHUE, OO0IMe (PU3NYECKHEe U XUMHUYECKHE CBONCTBAa MPOCTHIX
BEILIECTB-METAJIIOB;

OOBSACHATH 3aBUCHUMOCTh CBOMCTB (WM MpeJCKa3blBaTh CBOMCTBA) XMMHYECKHUX
AJIEMEHTOB-METAIJIOB (pauyc, METaJUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIC CBOMCTBA AJIIEMEHTOB) U O00pa3yeMbIX UMHU COCIUHEHUN (KHUCIOTHO-
OCHOBHBIE  CBOWCTBAa  BBICIIMX  OKCHUAOB W  TUIPOKCHUIOB,  OKHCIMUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA) OT MosiokeHusi B [lepuognyeckoil cuctemMe XMMUYECKUX

anemenToB [[. 1. Menpaeneena;



OMHUCHIBaTh OOIIME XUMHYECKHE CBOWCTBA METAJUIOB C MOMOIIbIO €CTECTBEHHOTO
(pPyCCKOTO WU POJHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTAaBIIATh MOJICKYJISIDHBIE YPABHEHUS PpEAKUUNA, XapaKTEPHU3YIOIIUX XUMHYECKHE
CBOMCTBA METAJUIOB U MX COCIWHEHUHM, a TAKXE DJIEKTPOHHBIE yPaBHEHHUS IPOLECCOB
OKHCJIEHUS-BOCCTAHOBIICHMUS;

YPaBHEHUS 3JIEKTPOIUTUYECKOW NTUCCOLMALMU; MOJIEKYJIIPHBIE, ITOJHBIE U COKPAILCHHbBIC
MOHHBIE YPABHEHUS PEAKIUN C YHaCTUEM DJIEKTPOJIUTOB;

YCTAHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY CTPOCHHEM aTOMa, XMMHUYECKOU
CBA3bI0, TUIIOM KPHCTAJUIMYECKON PEHIETKM METAUIOB M HUX COEIUWHEHUU, X OOLIMMU
(U3UYECKUMHU U XUMHUYECKUMU CBOMCTBAMU;

ONMCHIBATh XUMHUUYECKHE CBOMCTBA LIEIOYHBIX U IIEIIOYHO3EMENBHBIX METAIOB, & TAKKE
ATIOMUHMSI U JKeJle3a U MX COEAUHEHUH C IMOMOUIbI0 €CTECTBEHHOrO (PYyCCKOTO WM
POJIHOTO) SA3bIKA U S3bIKA XUMHUU;

BBINIOJIHATh, HAOJIIOJATh U OMUCHIBATh XMMHUYECKHM ASKCIEPUMEHT IO PaClO3HABAHUIO
BAKHEMIINX KATHOHOB METAJIOB, TUAPOKCUI-UOHOB;

DKCIIEPUMEHTAIIBHO HCCIEN0BAaTh CBOWCTBA METAUIOB M MX COCAUHEHUH, pelaTh
AKCIIEPUMEHTAJIBHBIE 3a7a4H 110 TeMe «MeTasuib»;

ONKCHIBATh XMMHYECKUN OSKCHEPUMEHT C ITOMOIIBIO €CTECTBEHHOIO (PYyCCKOTO WU
POJIHOTO) S3bIKA U SI3bIKA XUMUU;

MPOBOJIUThH PACUETHI IO XUMHUECKUM (HOPMYJIaM U YPaBHEHUSIM PEAKIINI, MPOTEKAIOIINX C

Y4aCTUCM MCTAJJIOB U UX COGI[I/IHCHI/II‘/JI.

MeTanpeaMeTHbI€e Pe3yJIbTaThl 00y4eHUs

Yyammiics 10J2KeH ymems:

paboTaTh MO COCTABJICHHOMY IUIaHY, UCTIOJIb3Ys HAPSAy C OCHOBHBIMH U JIONIOJTHUTEIbHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATypy, CiloKHbIe mpubopsl, cpeacta UKT); ¢ momorisio
YUUTENS OTOUpATh ISl pelieHUs] YI4eOHBIX 3a/1ad HEOOXOAUMBIE CIIOBApH, YHIIUKIIONEINH,
CIIPaBOYHUKH, JJIEKTPOHHBIE TUCKH;

COMOCTAaBIATh U OTOMPATh HMHQPOPMALIMIO, TMOJIYYEHHYIO U3 Pa3JIMYHbIX HCTOYHUKOB

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



MPEACTABIATh HHPOPMAIIUIO B BUE TaOJIHUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIC C
npumeHenneM cpencts UKT;

Oo(OpMJISITh CBOM MBICIM B YCTHOW W NMHUCbMEHHOW PEUd C YYETOM CBOUX YUE€OHBIX U
KU3HEHHBIX PEUYEBBIX CUTyallll, B TOM yucie ¢ npuMenenueM cpeacts UKT;

COCTABJIATh PELEH3UIO HA TEKCT;

OCYILIECTBJISITH I0KA3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. [IpakTukym 1. CBoiicTBa MeTA/VIOB U UX COeMHEHNH (2 q)1

1. OcymecTBieHue LENOYKH XWMHUYECKHX NpeBpameHuid. 2. [lomydyenume m cBoicTBa
COCAMHEHNU MeTauioB. 3. PelieHue 3KCIEepUMEHTANbHBIX 3aJa4 Ha pPACHO3HABaHUE U
MOJYYEHNUE COCTMHEHUI METAJLIOB.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs

Yyammiics 105KeH ymems:

oOpaiarecsi ¢ JIabOpaTOPHBIM OOOpPYIOBAaHMEM U HaArpeBaTENbHBIMU MpPUOOpaMH B
COOTBETCTBHHM C MPABUIAMU TEXHUKU OE30MIaCHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMU METAJUIOB U UX COCAMHEHUN U SBICHUSMHU, POUCXOISIIUMU C
HUMU;

OMKCHIBATh XMMHUYECKUNA OKCIEPUMEHT C IIOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO WU
POJIHOTO) SI3bIKA U SA3bIKA XUMUHU;

JieJaTh BBIBOBI IO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJbTaThl 00y4eHHs

Y4aamucs 10JKeH yMems:

OTpeeNnsaTh, UCXOI U3 y4eOHOU 3a1aur, HEOOXOJUMOCTh HCIIONh30BaHUS HAOIIOACHUS
WJIU SKCIEPUMEHTA.

Tema 3. Hemerasubl (25 4)

OOmrast xapakTepuCTHKa HEMETAUIOB: TMojokeHue B llepuogmdeckoit cucreme
xuMuueckux anemeHtoB JI. . MeHaeneeBa,0cO0EHHOCTH  CTPOEHUS  aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTh (30) Kakmepa «HEMETAJUIMYHOCTIY, psan 20.
Kpucrannmnueckoe CTpo€HHE HEMETAUIOB — MPOCTBIX BELIECTB.  AJUIOTPOMMUS.

du3nueckre cBoicTBa HEMETANIOB. OTHOCUTEIBHOCTD MOHITUM «METAILD) U «HEMETAIL.



Boaopoa.llonoxenue Bomopoaa B llepuoanueckor CHCTEME XMMHUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CtpoeHue aroma U Mojekyibl. DU3NUECKue U XHUMHYECKHE CBOMCTBA
BOJOPOJA, €r0 MOJTYyYECHHE U IPUMEHEHHUE.

Bona.

Crpoenue mousekynbl. Bomopoanas xumuueckas cBA3b. DU3NYECKHE CBOWCTBA BOJIBI.
AHoManuu CBOMCTB Bonbl. ['mapoduibhHbie U ruapodoOHbIe BemecTBa. XUMHUYECKHE
cBoricTBa BoJbl. KpyroBopot Bozbl B npupoae. BomoouncTka. Aspanust Boabl. beiToBbIE
¢unpTpsl. MuHEpasibHble BOABL. JUCTHIIIMPOBAaHHAS BOJIA, €€ MOJYyYEHUE U TPUMEHEHUE.
O01mas xapakTepuCTHKA rajoreHoB.

Crpoenue atoMoB. IIpocThie BeniecTBa 1 OCHOBHBIE COEIMHEHHUS TaJIOT€HOB, X CBOWCTBA.
Kpatkue cenenust o xjope, opome, prope u ioxae. IIpumeHeHHne rajoreHOB W MX
COCIMHEHHUI B HAPOJHOM XO35IMCTBE.

Cepa.

Crpoenue aroma, ajuIOTPONHMs, CBOMCTBA M MPHUMEHEHHE poMOHMUYecKou cepbl. OKCHIBI
cepsl (IV) u (VI), ux nonyudenue, cBoicTBa U mpuMeHeHue. CepHasi KUCJIOTa U €€ COJIH, UX
IIPUMEHEHUE B HAPOJAHOM X0351MCTBE. [IpOn3BOACTBO CEpHOM KUCIIOTHI.

A3oT.

Crpoenne aromMa M MOJIEKYJBl, CBOMCTBA IPOCTOrO BeUIECTBA. AMMHUAK, CTPOCHHE,
CBOWCTBA, MOJiydeHHE W npuMeHeHue. ColiM aMMOHMS, MX CBOMCTBA W IPHUMEHCHHE.
Oxcunpl azota (II) u (IV).

A3OTHas KHCIIOTa, €€ CBOWCTBAa W TMPUMEHEHHE. HUTpaTtbl W HHUTPUTHI, mpodieMa Hx
COJIEpKaHUs B CEIbCKOXO3SMCTBEHHON MPOAYKIUU. A30THBIE YTOOpPEHHUS.

Docdop.

Crtpoenne aToma, aJIOTPOTHS, CBOMCTBA Oeyoro u kpacHoro (ocdopa, MX mMpUMEHEHHE.
OcnoBubie coeauHeHusi: okcupa (ochopa (V) u oprodochopnas kucnora, docdatsl.
docdopHbIe YI100peHMUS.

Yraepon.

CrtpoeHue aToMa, ajlIOTPOMNHsl, CBOMCTBAa MoaAu(uKaIuii, npumeHeHune. OKCUABI yriepoaa
(Il) u (IV), ux cBoiicTBa 1 npuMeHeHue. KapOoHaThI: KaJIBIUT, COJIA, TTOTAII, X 3HAYCHUE

B IIpUPOAC U KU3HH YCTIOBCKA.



Kpemnuuii.

CrpoeHune aroMa, KpUCTAUIMYECKHM KpEMHHI, €ro cBoWcTBa M mNpuMeHeHue. OKcunu
kpemuusi (IV), ero mnpupoansie pasHOBUIHOCTU. CHIMKAThl. 3HAUYEHUE COCAUHEHUUN
KPEMHUS B )KUBOU U HEXUBOU npupoe. [loHsiTue 0 CUTMKaTHON MPOMBIIIUIEHHOCTH.
JemMoHcTpanMu.

OOpasiupl TaJloreHOB — MPOCTHIX BEIIECTB. B3auMoJEHCTBUE TaJIOTEHOB C HATPUEM, C
almoMUHMEM. BpITecHeHHe xyopoM Opoma WM HOJa W3 PacTBOPOB HX COJIEH.
B3auMopeiicTBue cepbl C MeETaulaMHM, BOJOPOJAOM M KHUCIOpOAOM. B3aumonelcteue
KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI ¢ Menpto. [lornomenue yriieM pacTBOPEHHBIX
BEILIECTB WM ra3oB. BoccTaHoBieHne Meau U3 ee okcuaa yrieM. OOpasibl IpUPOAHBIX
COeIMHEHUI XJIopa, cepbl, (ocdopa, yriaepona, kpemuus. OOpas3ipl BaKHEHIINX IS
HapOJHOTO XO35MCTBa CyJb(aToB, HUTPATOB, KapOOHATOB, (ocdaToB. OOpa3lbl CTEKIA,
KEpaMUKH, [IEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. ITomyyenue wu pacnos3HaBaHue Boaopoaa. 21. HccnemoBaHue MOBEPXHOCTHOIO
HaTsDKEHUS! BOJbI. 22.PacTBOpeHHe NepMaHraHaTa Kajlus WIM MEIHOTO Kyrmopoca B BOJE.
23. T'uppatanust o6e3BokeHHoro cyibpara meau (II). 24. M3roroBieHue THIICOBOTO
oTIeyarka.

25. O3HakOMIIEHHE C KOJUICKIIMEH OBITOBBIX (PMIbTPOB. 26. O3HAKOMJIEHHE C COCTaBOM
MUHEpAIbHOW BOJbI. 27. KaduecTBeHHasl peakiusi Ha rajoreHua-uoHsl. 28. Ilonyuenue u
pacno3HaBanue kuciaopona. 29. I'openne cepbl Ha Bo3ayxe U B kucnopoae. 30.CpoiicTBa
pasz0aBneHHOl cepHoil kucioThl. 31. M3yuenue cmoiicTB ammuaka. 32. Pacno3naBanue
cosnet ammonus. 33. CpoiicTBa pa30aBieHHONW a30THOM KuCIOTHL. 34. B3zaumoneicTBue
KOHLIEHTPUPOBAHHOW a30THOM KMCIIOTHI ¢ Menbto. 35. 'openne gocdopa Ha BO3ayXe U B
kuciopone. 36. PacmosnaBanue ¢docdaros. 37. T'openme yras B kuciopomae. 38.
[Tonyuenune yroiapHOM KHUCIOTHI M M3ydeHue ee cBoicTB. 39. Ilepexon kapOoHATOB B
TUIPOKApOOHATHI.

40. Paznoxenue rtumpokapbonara Hatpus. 41. Ilomydenwe KpeMHEBOW KHCIOTHI U

M3y4YECHUE €€ CBOWCTB.



IIpenmeTHbIe pe3yabTaThbl 00y4eHHU s

Yyammiicsa 10/KeH ymems:

HCIIOJB30BaTh MPU XapaKTEPUCTUKE METAIUIOB U UX COCTUHECHUI MOHATHS: «HEMETAJUIbD»,
«TaJIOTEHBD», «aJUIOTPOIIHBIE BUIAOU3MEHEHUS», <KECTKOCTb BOJIBD», «BPEMEHHAA
KECTKOCTh BOJBI», KITOCTOSIHHAS )KECTKOCTh BOJIBI», «00IIasi 5)KECTKOCTh BOJIbIY;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DSJIEMEHTOB-HEMETANIOB (BOJOPOJA, TajOTeHOB,
KHUCIIopoa, cepbl, a3zoTra, (ocdopa, yriepona, KpeMHHUs) MO UX IMOJOKEHUIO B
[Tepuoauueckoii cucreme xumuueckux sneMenToB J[. 1. MeHneneeBa (XMMHU4YeCKui 3HaK,
MOPSAKOBBIA HOMEpP, MEPUOJ, TIpynmna, MOATPYyIIa, OTHOCUTENbHAs AaTOMHas Macca,
CTpoeHHE aTtoMa (3apsja siapa, YUCIO MPOTOHOB U HEUTPOHOB B sjpe, OOIee YHCIIO
AJIEKTPOHOB, PacHpeiesiCHUE AIEKTPOHOB MO AJIEKTPOHHBIM CJIOSM), MPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHWE W THUI BBICHIETO OKCHUJA W TUAPOKCHAA, (GopMylna U XapakTep
JIETY4ero BOJOPOHOTO COETUHEHHUS);

Ha3bIBATh COCTMHEHHS] HEMETAIIJIOB U COCTABJISITH UX (DOPMYIIBI 110 HA3BAHUIO;
XapaKTepu30BaTh CTPOEHHUE, O0OIMe (U3MYECKHUE M XUMHUYECKHE CBONCTBA MPOCTHIX
BEIIIECTB-HEMETAILIOB;

OOBSICHSATh 3aBUCUMOCTb CBOMCTB (WMJIM TMpEJCKa3blBaTh CBOWCTBA) XUMHUYECKHUX
AJIEMEHTOB-HEMETAIIOB (panyc, HEMETAIUIMYECKUE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIE CBOMCTBA AJIIEMEHTOB) U O00pa3yeMbIX UMHU COCIUHEHUN (KHUCIOTHO-
OCHOBHBIC CBOICTBAa BBICIIUX OKCHUJIOB U THAPOKCHUIOB, JETYUYUX BOJOPOIHBIX
COCMHEHUW, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  CBOWCTBA) OT  IOJOKEHHUS B
[Tepnoanueckont cucreme xumuueckux ameMeHToB 1. . Menneneena;

OMHUCHIBATh OOIIME XHWMHYECKHE CBONCTBA HEMETAJIOB C IOMOIIBI €CTECTBEHHOIO
(pyCCKOTO MJIH POJTHOTO) SI3bIKA U SI3bIKA XUMHUH;

COCTaBJISITh MOJIEKYJIAPHBIE YpPaBHEHUS PEAKIUW, XaPAKTEPUIYIOMIUX XUMHYECKUE
CBOMCTBAa HEMETAJJIOB U UX COCIMHEHUMN, a TAKXKE DJIEKTPOHHBIC YPAaBHEHHS IPOILIECCOB
OKHCJICHHUS-BOCCTAHOBJICHHS;

YPAaBHEHHUS AIEKTPOJMTUYECKON TUCCOUMALINU; MOJIEKYJIIPHBIE, MTOJHBIE U COKPAILICHHBIE

HMOHHBIC YPAaBHCHUS pCaKHI/Iﬁ C Y4aCTHUEM DJICKTPOJIMUTOB,



YCTaHABIMBATh MPUIMHHO-CIICCTBEHHBIE CBS3M MEXKIY CTPOCHHEM aToMa, XUMUYECKON
CBSI3BIO, THUTIOM KPUCTAJUIMYECKOW PEMIETKH HEMETAUIOB M WX COCAMHCHHM, UX 0OmUMU
(U3UYECKUMHU U XUMUYECKUMU CBOMCTBAMH;

ONHUCHIBATh XMMHUYECKHWE CBONCTBAa BOAOPOAA, TajOreHOB, KHCIOPOAa, CEpbl, a3oTa,
docdopa, rpadura, anmMaza, KPEMHUS W UX COCIUHCHUHA C TIOMOIIBIO E€CTECTBEHHOTO
(pPyCCKOTO WU POJHOTO) SI3bIKA U SI3bIKA XUMUU;

OMHCHIBATH CIOCOOBI YCTPAHEHUS KECTKOCTH BOJBI M BBIMOJIHATH COOTBETCTBYIOIIUN UM
XUMUYECKUN IKCIIEPUMEHT;

BBITIOJTHATh, HAONIOAATh W OINHCHIBATH XHUMHYECKUH SKCIEPHUMEHT 110 PaCIO3HABAHHIO
HMOHOB BOJIOPOJIa 1 aMMOHUS, CyJibdaT-, KapOOHAT-, cUluKaTt-, pocdar-, xjaopu-, Opomua-
, AON/I-UOHOB;

AKCIIEPUMEHTAJILHO HWCCIIEIOBaTh CBOWCTBA META/NIOB W WX COCIWHEHWH, peIaTh
AKCIIEpUMEHTAIbHBIC 3a1a9d 10 TeMe «Hemetammby;

OMKCHIBATh XMMHUYECKUNA OKCIEPUMEHT C IIOMOIIBIO E€CTECTBEHHOrO (PyCCKOTO WU
POJIHOTO) SI3bIKA U A3bIKA XUMHH,

MIPOBOJIUTH PACUETHI MO XUMUYECKUM (OpMyJiaM U ypaBHEHHUSIM PEaKIUid, TPOTEKAIOIIUX C
y4aCTUEM HEMETAJUIOB U UX COCIUHEHUM.

MertanpeaMeTHble pe3yJbTaThl 00y4eHUs

Yyammiicsa 105KeH ymems:

OpraHM30BBIBATh  y4eOHOE  B3aUMOJCWCTBHE B  rpynmne  (pacrupenensiTb  pOJIH,
JIOTOBAPUBATHCS APYT C IPYTOM H T. 11.);

MpEeABUACTH (IPOTHO3UPOBATH ) TIOCIEACTBUS KOJUIEKTHBHBIX PEIICHHIA;

MOHUMATh MPUYUHBI CBOETO HEYCIeXa U HaXOUTh CIIOCOOBI BBIXO/A U3 dTOM CUTYyaIHH;

B JIMAJIOTE C YYUTEJIEM YYUTHCS BbIpaOaThIBATh KPUTEPHUH OLIEHKH M OIMPEACIATh CTEIEHb
YCHEIIHOCTA BBIMOJHEHUSI CBOCH pabOThI W pabOTHl BCEX, MCXOIA W3 HMMEIONTUXCS
KPUTEPHUEB, COBEPIIICHCTBOBATh KPUTEPUU OIICHKU U MOJIH30BATHCSI UMM B XOJI€ OIEHKH U
CaMOOIICHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYS €€;

MOATBEPKIATh APTyMEHTHI (PaKkTaMu;

KPUTUYHO OTHOCHUTBLCA K CBOEMY MHCHHUIO,



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

COCTaBJIAITH pedepat 1o onpeneneHHoi Gopme;

OCYULIECTBJIATH KOCBEHHOE PA3ACIUTEIBbHOE TOKA3aTEIbCTBO.

Tema 4. IlpakTukym 2. CBoiicTBa coelMHEeHN I HEMETAJLIOB (3 u)!

1. Pemenue skcnepuMeHTaNbHBIX 3a7a4 1o TeMe «lloarpynmna ramoreHoBy». 2. Peiienue
DKCIIEpUMEHTANbHBIX 3amady 1o TeMme «lloarpynma kucnopoma». 3. Pemienue
AKCIEPUMEHTANbHbIX  33a7ay 1o TemMe «lloarpynma  azora». 4. Pemenue
AKCIIEpUMEHTAbHBIX 3a1a4 1o Teme «lloarpynna yranepona». 5. [lonydenue, cobupanue u

pacCiio3HaBaHUC I'a30B.

IIpenmeTHbIe pe3yabTaThbl 00y4eHH s

Yyammiics 10J15KeH ymems:

oOpaiatecsi ¢ JIabOpaTOPHBIM OOOpPYIOBAaHMEM U HaArpeBaTEbHBIMU MpUOOpaMu B
COOTBETCTBHH C NMPABUIIAMU TEXHUKH O€30MaCHOCTH;

Ha0II0AaTh 32 CBOMCTBAMU HEMETAJUIOB U UX COCTMHEHUHN U SIBICHUSMHU, TPOUCXOISIIIIUMHU
C HUMU,;

OMUCHIBATh XUMHUYECKUNA SKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) SI3bIKA U A3bIKA XUMHH,

Je1aTh BBIBOBI IO PE3YJIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbI€e Pe3yJbTaThl 00y4eHUs

Yyamumiics 10J15KeH ymemsp.:

OTpenensaTh, UCXOMI U3 y4eOHOU 3a1aur, HEOOXOJUMOCTh UCIIONH30BaHUS HAOIIOACHUS
WJIU SKCIIEPUMEHTA.

Tema S. O0001IeHHE 3HAHUI 10 XMMUH 32 KypPC OCHOBHOM IKO0JIbL. [loaroroBka

K rocyaapcrBeHHou nrorosoii arrecrauuu (THA) (10 1)

[lepuonnueckut 3akoH u llepmommueckas cucrema xumudeckux ssemeHtoB /I, H.
MenneneeBa. OU3NYECKUN CMBICI NOPSIAKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB IIEPUOAA U
IPyIIbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOVMCTB 3JIEMEHTOB M MX COCIMHEHHUI B MEPUOIAX

Y Tpynnax B CBETE NPEJICTABIEHUN O CTPOEHUU aTOMOB 3JIEMEHTOB.



3HaYeHre NEePUOANYECKOrO 3aKOHA. BUJIbI XUMUYECKUX CBA3€W U TUIbI KPUCTANIMUECKUX
pemeTok. B3anMoOCBs3b CTpoeHHs W CBOMCTB BemiecTB. Kiaccudukarmss XUMHYECKHX
peakiuii Mo pa3IWyHbIM MpU3HAKaM (YUCIO M COCTAB PEATMPYIOIIMX U OO0pa3yrOIIMXCS
BEILIECTB; HAJIMYUE

rpaHuilbl pazzaena ¢asz; TerioBoid 3¢h(GEeKT; U3MEHEHUE CTENeHEeW OKHUCIEHUS aTOMOB;
WCIIOJB30BaHUE KaTalu3aTopa; HalpapiieHHe TmpoTekanus). CKOpOCTh XUMHUYECKHUX
peakuuii U GpakTopsl, BiMstomMe Ha Hee. OOpaTUMOCTh XUMUUYECKUX PEAKIIMA U CIOCOOBI
CMEILEHUS] XUMUYECKOTO PaBHOBECHS.

[IpocTeie U CiOXKHBIE BeliecTBa. MeTaibl 1 HeMeTauibl. ['eHeTudecKue psiibl MeTasia,
HEMeTaula U TepexogHoro metamia. OKCUABIM THUAPOKCHUIIBI (OCHOBAHUS, KHUCIOTHI,
amdoTtepHble TUIPOKCUIIBI), cou. WX coctaB, knaccudukamuss U oOlIMe XUMHUYECKUE

CBOICTBA B CBETE TCOPHUHU BHGKTpOHHTquCKOﬁ JUucconuranmnu.

JIMYHOCTHBIE Pe3yJabTATHI 00y4YeHMsI

Yyammiics 10/15KeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUUECKHE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XUMHH
M OOIIEeCTBA; JOCTHUXKEHUSI B O0JIACTM XMMHUHM W KyJIbTypHbIC Tpagullud (B YaCTHOCTH,
Hay4YHbIC TpPAJAMWIIMU) CBOEU CTpaHbl; OOIIEMUPOBLIE ITOCTHKEHUS B 00JIACTH XUMUHU;
OCHOBHBIC TIPUHIMIBI M IPaBWJIa OTHOIIEHUS K TIPHUPOJIE; OCHOBBI 3JI0POBOTO 0Opa3za
KU3HU U 3JI0pOBhecOEperaromux TeXHOJIOTU;

MIpaBUJIa MOBEACHUS B UPE3BbIYANHBIX CUTYAIUSX, CBSI3aHHBIX C BO3/ICIICTBUEM Pa3IUUHBIX
BEIIIECTB, OCHOBHBIE TpaBa M OOS3aHHOCTH TpakJAaHWHA (B TOM YHUCJIE YdYallerocs),
CBSI3aHHBIC C TUYHOCTHBIM, TPO(PECCHOHATBLHBIM U KU3HEHHBIM CaMOOIPECICHUEM;
COIMAJIbHYIO 3HAYUMOCTH U COZIepKaHne mpodeccuii, CBSI3aHHBIX C XUMUEH;
UCHBIMbIGAMb: TYBCTBO TOPAOCTH 32 POCCHUUCKYI0 XMMHUYECKYIO HAyKy U YBa)KEHUE K
HUCTOPUM €€ PA3BUTHS; YBAXKEHUE U MPUHATHE NOCTIKCHHN XMMHH B MHpE; JTIOO0BH K
MIPUPOJIC; YBAKECHUE K OKPYKAIOUIUM (yUallUMCSl, YUYUTEISAM, POJUTEIISIM U JIp.) — YMETh
CIIymiaTh W CJBIIIATh MapTHEPA, MPHU3HABATH MPABO KAXKIOTO HAa COOCTBEHHOE MHEHHE,

IIPUHUMATh PCHICHHA C YUYCTOM HOSI/IHI/Iﬁ BCCX YYACTHHUKOB; YYBCTBO IIPCKPACHOI'o H



ACTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB M HUX MNPEBPAILLCHUN;
CaMOYBa)KEHHE U SMOIIMOHAIBHO-TIOJIOKUTEIBHOE OTHOIIIEHUE K ce0e;

npuznaeamp: 1EHHOCTh 3JI0POBbsl (CBOETO M JAPYrHX JoJed); HeoO0XOAUMOCTb
CaMOBBIPAXEHHUSI, CAMOPEAIN3AINU, COLUAIIBHOTO MPU3HAHUSA,

0CO3Haeéamp: TOTOBHOCTh (WJIM HETOTOBHOCTh) K CaMOCTOSATENIbHBIM MOCTYNKaM U
JEUCTBUAM, OTBETCTBEHHOCTh 3a HX pe3yJbTaThl; TOTOBHOCTh (MJIW HETOTOBHOCTH)
OTKPBITO BBIPAXXaTh M OTCTAUBATH CBOI0 MO3UIUIO U KPUTUYHO OTHOCHUTBCA K CBOHUM
MOCTYTIKAM;

npoaenamp:  SKOJIOTMYECKOE  CO3HAHME;,  JIOOpOKENaTeNIbHOCTb,  JIOBEpHE U
BHUMATEIBLHOCTD K JIFOJISIM, TOTOBHOCTh K COTPYJIHUYECTBY U APYxKO€, OKa3aHUIO TTOMOIIH
TeM, KTO B HEW HyXHaercs; OOO0OIIEHHbIN, YCTOWYMBBIN W HU30MpATEIHHBIMI
MO3HABATENIbHBIN UHTEPEC, HUIIMATUBY U JIOO03HATEILHOCTh B U3yUYEHUU MUpPA BEIIECTB
Y pEaKlui; LEICyCTPEMIICHHOCTh U HACTOMYMBOCTh B JOCTUKEHHUM LIEJIEN, TOTOBHOCTh K
MPEOJIOJICHUIO TPYAHOCTEH; YOEKIEHHOCTh B BO3MOXKHOCTH TO3HAHHUS TPUPOJIBI,
HEOOXOJIMMOCTH Pa3yMHOTO WCIOJIb30BAHUS JIOCTIDKCHUN HAyKW W TEXHOJIOTHH IS
pa3BUTHUS OOIIECTBA;

ymemb: YCTAHABIMBATH CBSA3b MEXKAY LEIbI0 HM3Yy4YEHUs XUMHUM U TEM, JJIsI 4YEro OHa
OCYIIIECTBIISIETCA (MoTHBaMM); BBITIOJIHSATh KOPPUTHUPYIOILYIO CaMOOIIEHKY,
3aKJTFOYAIONTYIOCS. B KOHTPOJIE 3a MPOIECCOM U3YYCHHUSI XUMUU M BHECEHUH HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIUX 3TAlaM U CIIOCO0aM M3yUeHHUs Kypca XUMUU; BBITIOJIHSTh
PETPOCHEKTUBHYIO CAMOOLIEHKY, 3aKJIIOYAIONIIYIOCS B OLIEHKE Ipolecca W pe3ylibrara
M3yYE€HUs Kypca XMMHM OCHOBHOM IIKOJIbI, TOABEICHUN UTOTOB Ha OCHOBE COOTHECECHUS
LEJIEN U PE3YJIIbTATOB;

CTPOUThH KU3HEHHBIE M MPOQPECCUOHAIBHBIE TUIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-
HUCTOPUYECKUX, TOJIUTUYECKUX M SKOHOMHYECKHX YCJIOBUH; OCO3HABaThb COOCTBEHHBIC
LIEHHOCTH U COOTBETCTBUE UX

MIPUHUMAEMBIM B )KM3HU PEIICHUAM; BECTH JUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOLICHUIN
YW B3aMMHOIO YBA)KCHMS; BBIICJSATh HPABCTBEHHBIA ACHEKT MOBEICHUS U COOTHOCHUTH

NOCTYNKU (CBOU M JIPYTHIX JIIOJE€H) U COOBITHS C NMPUHATHIMH STUYECKUMH HOPMAaMU; B



Ipeaenax CBOMX BO3MOXHOCTEM MNPOTUBOAEHMCTBOBATH JACHUCTBUSIM W BIIHSIHUSM,

MPpCaACTABJLAOIINUM YI'PO3Yy KU3HU, 3OPOBBIO U 0e30I1aCHOCTH JIMYHOCTH U O6HICCTB3..

Ilnanupyembie pe3yabTaTbl 00y4eHUS:
BbinyCKHUK HAYyYHTCS:

* ONKCHIBaTh CBOMCTBA TBEPHABIX, KUIKHUX, ra3000pa3HbIX BEIIECTB, BBIACISAA HX
CYIIIECTBEHHBIC MMPU3HAKH;

* XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOMCTBAaM, yCTaHaBJIMBATh
MIPUYUHHO-CJIEJICTBEHHBIE CBSA3M MEXAY IAHHBIMU XapaKTEPUCTUKaMHU BEILIECTBA;

* PACKpBIBATh CMBICI OCHOBHBIX XHUMHUYECKHX IIOHATHM «aTOM», «MOJICKYJIa,
«XUMHYECKHUM 3JIEMEHT», «IPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBO», «BAJICHTHOCTHY,
HCIIOJIB3YS 3HAKOBYIO CUCTEMY XHUMMUH;

* U300pakaTh COCTAaB MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKHX (OpPMYyIT U
CYIIHOCTh XUMHUYECKUX PEAKIIUN C TOMOIIBI0O XUMHUECKUX YPaBHEHUI;

* BRIUUCJISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BEILIECTB, a TaKKe
MAaCCOBYIO JIOJI0O XMMHUYECKOTO AJIEMEHTA B COCAMHEHUSAX JJIA OIEHKH WX MPAKTUYECKOU
3HAUMMOCTH;

* CPaBHUBATh 10 COCTaBY OKCHUJIbI, OCHOBAHMUS, KUCIIOThI, COJIH;

* KJIacCu(PUIMPOBaTh OKCHABI M OCHOBAHHUS I10 CBOMCTBAM, KHCJOTBI M COJIM IIO
COCTaBY;

* OJIL30BATHCSI TJA0OPATOPHBIM 000PYIOBAHUEM U XMMUYECKOU MTOCY/I0M;

* POBOJIUTHh HECJIOKHBIC XHMHYECKHE OIBITHI W HAOMIOJCHHUS 3a H3MEHCHHSIMU
CBOMCTB BEILECTB B TMPOIECCEe HX TMPEBpAIICHUI; COONIOAaTh TMpaBWwia TEXHUKU
0C30ITaCHOCTH IPH MPOBEICHUH HAOIIOACHU U OIIBITOB,;

* pa3IMyYaTh SKCIEPUMEHTANIBHO KHUCIOTHI W WIENOYH, MOJIB3YSICh WHIUKATOPAMU;
O0CO3HaBaTh HEOOXOIWMOCTh COOJIIOJICHUST Mep O€30MacHOCTH TIpU OOpallleHUU C
KHCJIOTAMH U IIEJI0YaMU.

* paCKpbIBaTh CMBICI nepuoandeckoro 3akoHa /[. 1. Menneneena;

* OMMUCHIBATh W XapaKTepU30BaTh TAOMMYHYIO (POpMY NEPHOIUICCKON CHUCTEMBI

XUMHWYCCKHUX JJICMCHTOB,



* XapaKTepHU30BaTh COCTAB ATOMHBIX SIAEP W PACHPEACIICHHE YHUCIA JIEKTPOHOB IO
AJEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPHOIAUYECKOM
CUCTEMBI, a TAK)KE Kalus U KaJblus;

* pa3IMy4aTh BHUABl XUMHUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO TMOJSPHYIO,
KOBQJICHTHYIO HEMOJISPHYIO U METAININYECKYIO;

* u300paxkaTh JIECKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMHUUYECKUMU
CBSI3SIMU Pa3HOTO BUJA;

* BBISIBJIATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHHUS HMX KPUCTAITMYECKHUX
PEHIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMUYECKHUX;

* XapaKTEpU30BaTh XUMUYECKUE DJIEMEHThl U X COCJAMHEHUS HA OCHOBE IMOJIOKECHHS
AJIEMEHTOB B MEPUOUYECKON CCTEME U OCOOCHHOCTEN CTPOCHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE TIEPHUOINUECKOTO 3aKOHA
Y MEPUOJUYECKON CUCTEMBI XuMUUueckux anemMeHToB [[. . Menpeneena; * 00bSICHSIThH CyTh
XUMHUYECKUX MPOIECCOB U X MPUHIIUITHATBHOE OTJIMUKE OT (PUBUUYECKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUSI MPOTEKAHUS XUMUYECKUX PEAKIIU;

* YCTAHABJIMBATh MPUHAIIC)KHOCTh XUMUYECKOW PEAKIUU K ONPEACIEHHOMY THUIY IO
OJIHOMY U3 KJIaCCU(DUKAIIMOHHBIX MPU3HAKOB: 1) MO YHMCITYy U COCTaBY MCXOJIHBIX BEIIECTB
U MPOAYKTOB peakinu (peakiuu COCTUHEHUs, Pa3JIOKEHU, 3aMeIIIeHNs U 00OMeHa); 2) 1Mo
BBIJICJICHUIO WM TOIJIOMIEHUID  TEIUIOTHl  (PEaKkuu  3K30TePMHUYECKUE U
SHIOTEPMUYECKHE); 3) MO HM3MEHEHUIO CTENEHEH OKUCICHUS XMUMHUYECKUX DJIEMEHTOB
(peakIu OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC); 4) TI0O 00OpaTUMOCTH Tporecca (peaKiuu
oOpaTuMble U HEOOPATUMBIE);

* COCTaBJISITh YPABHEHHUS JIEKTPOIUTUYECKON JUCCOUHUALMUA KUCIIOT, HIEJI0UEH, COJIEH;
MOJIHBIE W COKpamiéHHbIE WOHHBIE ypaBHEHUS peakuuii oOMeHa; ypaBHEHUS
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

* POTHO3UPOBATh TPOJAYKTHI XUMHUYECKUX peakiuii 1o ¢dopMmyaam/Ha3BaHUSIM
MCXOJIHBIX BEIECTB; OMPENEesITh WCXOJHBIE BelecTBa Mo GopMmyIam/Ha3BaHUSIM
IPOJIYKTOB PEAKLINH;

* COCTABJSATh YpPAaBHEHUSI  pEaKUUW, COOTBETCTBYIOLIMX  MOCIEJ0BATEIbHOCTH

(«uemnoykey») nMpeBpanieHuii HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;



* BBISIBJISITH B ITPOLIECCE SKCIIEPUMEHTA ITPU3HAKHU, CBUAETEIbCTBYIOIIUE O TPOTEKAHUH
XUMHUYECKOUN peaKkinu;

* IPUTOTOBIIATH PACTBOPBI C OMNPEACIEHHOM MAaCCOBOM JIOJIEM PACTBOPEHHOIO
BEIIIECTBA;

* ONPEAENATh XapaKTep CPebl BOJHBIX PACTBOPOB KHUCIIOT U LIECJIIOYEH MO U3MEHECHUIO
OKpPAaCKHA UHAUKATOPOB;

* IPOBOJINTh KAYECTBEHHBIE PEAKIUM, IOATBEPKIAIONIME HAJIUYUME B BOJHBIX
pacTBOpAaX BEIIECTB OTACIbHBIX NOHOB

* ONPEACNATh MPUHAMJIC)KHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY W3 M3YUYCHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBaHUS, KUCJIOTHI, COJIU;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 MX Ha3BaHUSM;

* ONPEACNATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTAHUYECKUX COCTUHEHUI MO0 BAJICHTHOCTSM M CTEIEHSIM
OKHCJICHHS 3JIEMEHTOB, a TaK)Xe 3apsijaM MOHOB, YKa3aHHBIM B TaOJUIlE paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

* OOBSACHAThL 3aKOHOMEPHOCTH H3MEHEHUs (PU3NUECKUX M XUMHUYECKHX CBOWMCTB
MPOCTHIX BEMIECTB (METAIOB MU HEMETA/UIOB) M WX BBICHIUX OKCHUJIOB, OOpa30BaHHBIX
3JIEMEHTAaMH BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bIBaTh OOIHME XWMHYECKHE CBOMCTBA, XapaKTEpPHBIC IS TPYII OKCHIOB:
KHCIIOTHBIX, OCHOBHBIX

* Ha3bIBaTh OOIME XUMHUYECKHE CBONCTBA, XapaKTEpHbIC UISI KaXIOTO U3 KJIacCOB
HEOPTaHWYECKUX BEIIECTB: KUCJIOT, OCHOBAHHM, COJICH;

* IPUBOAUTH MPUMEPHI  PEAKIMUH, TMOATBEPNKAAIONIMX XUMHUYECKHME CBOMCTBA
HEOPTaHWYECKUX BEIIECTB: OKCUIAOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OMPEACNATh BEIIECTBO-OKUCIUTENIb U BEIIECTBO-BOCCTAHOBUTEID B OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIIUSIX;

* COCTaBIISITh OKUCIUTEIILHO-BOCCTAHOBUTENBHBIA OaNaHC (I M3YYEHHBIX PEaKIUii)
IO MPEUTOKEHHBIM CXEMAM PEAKIUN;

* MPOBOJUTH JIAOOPATOPHBIC OMBITH, MOATBEPKIAIONMNE XUMHUYECKHE CBONCTBA

OCHOBHBIX KJIACCOB HCOPTraHNYCCKHNX BCIICCTB



BoinyckHuk nosiyuum 603mMoxcHOCHb HAYYUMBCA:

* 2PAMOMHO 0OPAUAMBCS C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HE0OX0OUMOCMb COONOEHUs. NPABUN  IKOJIOSUYECKU Oe30naACH020
nogeoeHuUst 8 OKpyicaoweli NpupooHoll cpeoe;

* HOHUMAMb CMbICTL U He0OX00UMOCMb COONI0OeHUsT NPEeONUCAHUU, NPedilacaemblX 8
UHCMPYKYUSX NO UCNOIb30BAHUIO JIEKAPCME, CPeOCm8 ObIMOBOU XUMUU U Op.,

* UCNONIL308AMb NPUOOPEMEHHbIE KIIOUesble KOMNEMEHMHOCMU NpU  8blNOJHEeHUU
UCCIe008AMENLCKUX  NPOEKMO8 N0 UYUEHUI0  C8OUCMS8, CHOCOO08 NOMYYeHUs. U
PACNO3HABAHUSL BeULeCTNE;

* Pa3euBamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmEd YCMHOU U
NUCOMEHHOU KOMMYHUKAyuu npu pabome ¢ mMeKcmamu Y4eOHUKa u OONOJHUMENbHOU
JUmMepamypou, CHpagoOuUHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCHb K VBANCEHUN UHOU
MOYKU 3penUst npu 00CYIHCOeHUU Pe3)Ibmamos 8bINOJHEHHOU pabombl,

* 00BEKMUBHO OYeHUBAMb UHGOPMAYUI0 O Geuecmeax U XUMUYECKUX Npoyeccax,
KpUmMu4ecky OMHOCUMbC K NCeBOOHAYYHOU UHDOpMayuu, HedoOPOCO8eCMHOl peKiame,
Kacarowecs UCNOIb308aHUS PA3IUYHBIX GeUyeCms.

* 0CO3HABAMb 3HAYEHUe MeopPemudecKux 3HaHULl Ol NPAKMU4ecKol OesameibHOCmu
yenosexa;

* OnUCLIBAMb U3VUEHHbIEe 00BEeKMbl KAK CUCMEMbl, NPUMEHSS JO0SUKY CUCMEMHO20
aHanusa,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOUHECKOU CUCMEeMbl XUMUYECKUX
INIEMEHMO8 015l 0OBACHEHUS U NPEOBUOCHUSL C8OUCME KOHKDEMHbIX 8eUleCme;

* pazeusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCb NOCPEOCMEOM Y2nyONieHus: 3SHAHULL
006 uUCmopuu CMaHoBNeHUsl XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NepuoOUdecKo2o
3aGKOHA KAK O0OHO020 U3 BANCHEUWUX 3AKOHO8 NpUpOObl, A MAKHCe O COBPEMEHHbIX
OOCMUNCEHUAX HAYKU U MEXHUKU.

* cOCMasnams MOJIEKYIAPHbIE U NOJIHblE UOHHBLE YPABHEHUS NO COKPAUJEHHBIM UOHHBLM
VPaBHeHUsAM;

* NPUBOOUMb NpUMEPLL PeaKyutl, NOOMEEPHCOAIOWUX CYULeCNBOBAHUE B3AUMOCEA3U

MeDfCOy OCHOBHbIMU KllACCAMU HeopcaHUYEeCKUX eeulecmse,



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

* NPOCHO3UPOBAMb pe3YIbMambvl 8030€UCMEUsl PA3IUUHBIX (AKMOPO8 HA cMeujeHue
XUMUYECKO20 PABHOBECUA.

* NPOCHO3UPOBAMb XUMUYECKUe CBOUCMBA 6ewecme Ha OCHO8e UX Cocmasea u
CMpOeHUs;

* NPOCHO3UPOBAMb  CNOCOOHOCMb — 8ewecmed NPOAGIAMb  OKUCIUMENbHble  UTU
80CCMAanO8UMeNbHble CEOUCMBA C YUEMOM CMeneHel OKUCIEHUs] DIeMEHMO8, 8X00AUUX 8
e2o cocmas;

* BLLABIAML CYUIECNBOBAHUE 2EHEMUYECKOU B3AUMOCBA3U MeXHcOy Beuecmeamu 8

PpAOY: npocmoe 8eujecmeo — OKCUO — 2UOPOKCUO — COJIb;

¢ Op2caruU306bI6AMDL, npoeoc)umb YuernudecKkue npoexkmsl no UCCNIe00B8AHUIO CBOICE

eewecme, UmMernwux 6as36CHoe npaKkmuiecKkoe 3Ha4eHue

MarepuajbHO-TEXHHYECKOe ofecnevyeHue:

Jlns oOyyeHusi ydaliuxcs OCHOBHOW IIKOJIBI B COOTBETCTBUU C TpeOOBaHUSIMU
@denepalibHOTO  TOCYAApCTBEHHOTO  00pa3oBaTElIbHOIO  CTaHAapTa  HeoO0Xoauma
peanu3auus JAeATEIbHOCTHOrO noaxoda. [lesTenbHOCTHBIA MOAX0A TpeOdyeT MOCTOSHHOU
OTIOPHI MpoIecca 00YUEHUsT XUMUU Ha IEMOHCTPA- IMOHHBIM YKCIIEPUMEHT, TPAKTUIECKUE
3aHATHS U JaOOpPATOPHBIE OMBITHI, BRIMOJIHsEMbIE yyamumucs. KabuneT xumun ocHamiéH
KOMILJIEKTOM JEMOHCTPAllMOHHOTO M J1TaODOpaTOPHOro OOOpPYIOBaHUS MO XUMHUU IS
OCHOBHOM MIKOJIbI. B kaOWHeTe XUMHH OCYIIECTBISIOTCS KaK YpOuHas, TaK ¥ BHEYpPOUHas
dhopMbI y4eOHO-BOCTIMTATEILHON NIESITEIBHOCTH ¢ ywanuMmucs. OcHaleHue B OOoJbIIei
4acTH cooTBeTcTBYeT Ilepeunio o0opyaoBaHusl KaOMHETa XMMHUHU U BKIIIOYAET pa3iuvHbIC
TUTIBI  CPEACTB O0O0y4ueHHUs. bonblryro dacTb 0OOpYJOBaHUS COCTaBISIOT y4eOHO-
MpakTU4YecKkoe U YyuyeOHOo-1abopaTopHOoe O0OOpyJAOBaHHWE, B TOM UHCIE€ KOMILUICKT
HAaTypalbHBIX OOBEKTOB, MOJENH, MPUOOPHI W WHCTPYMEHTHI Il TPOBEICHUS
JEMOHCTPAlUA U MPAKTUYECKUX 3aHSITHM, TEMOHCTpAIMOHHbIE TaOJIMIIbI, BUIEO, MEaua
OCHAIIICHHE.

B KoMIieKT TeXHMYECKHMX ¢ HH(POPMAIMOHHO-KOMMYHHKATUBHBIX CPEJICTB
oOyueHusi BXONAT: ammaparypa [IJs 3aluceil W  BOCHPOU3BEICHUS ayIuo- H

BUJICOMH(POPMALIMK, KOMIIBIOTEP, MYJIbTUMEIUA TPOEKTOpP, JOCKA C HMHTEPAKTHUBHOU



IIPUCTABKOM, KOJUIEKIIMS MEMA-PECYPCOB, BBIXOA B VIHTEpHET.

Hcnonb30BaHue 31EKTPOHHBIX CPEJCTB 00YUEHHUS O3BOJISIIOT:
e AKTHUBU3HMPOBATH JCATEIBLHOCTH OOYYalOLIUXCA, MOJy4aTh 00Jiee BBICOKHE
KaueCTBEHHbIE PE3yJIbTaThl O0yUEHHUS;

e 1pu noarotoBke Kk EI'D obecrieunBaTh caMOCTOATENLHOCTh B OBJIaJCHUH COJIEPKAHUEM

Kypca
e (opmupoBatb MUKT - KOMIIETEHTHOCTS, CIOCOOCTBYIOIIYIO
YCIICLIHOCTH B yueOHOM
NEATEIIBHOCTH;

e (opmuposats YVY/I;

Hamypanvhvie 06vexkmul

HatypanbHble 00BEKTHI, HCIIOIb3YEMbIE B OOYUEHHH XMMUHU, BKIIFOYAIOT B CE0s
KOJUIEKIIUY MUHEPAJIOB U TOPHBIX OPOJ, METAJUIOB U CIIJIaBOB, MUHEPAJIbHBIX YAOOPEHU,
IUIACTMACC, KayYyyKOB, BOJIOKOH U T. . O3HaKOMJIEHHE ydaluxcs ¢ oOpa3namu
MCXOJIHBIX BELIECTB, MOJYNPOAYKTOB U FOTOBBIX HM3AEJIUNA MO3BOJSET MOTYyUUTh
HarjasAHOE MpejAcTaBlieHue 00 3TUX MaTepuaax, UX BHEIIHEM BHUJE, a TaKkKe O

HEKOTOPbIX (PU3NYECKUX CBOMCTBAX.

Xumuueckue peakmuevl u Mamepuaivl
OOpailieHre co MHOTMMH BEILIECTBAMU TPEOYET CTPOroro CoOMIOAEHUS MPABUI TEXHUKH

0e30macHOCTH, OCOOCHHO TIpU BBHINOJHEHUM ONBITOB CaMUMM ydalmumucs. Bcee
HEO0OXOUMbIE Mepbl MPEIOCTOPONKHOCTU YKa3aHbl B COOTBETCTBYIOIIUX TOKYMEHTax M

HHCTPYKIHAX.

Xumuueckasa nadopamopnan nocyoa, annapamot U npuOOPsl

Xumuyeckass Iocyna IMOJApa3AessieTcss Ha JBE TIPYIIbL: Ul BBINOJHEHMS OIBITOB YYalllUMUCS U
JEMOHCTPALIMOHHBIX OIBITOB.
[TpuGopsl, anmapaTsl ¥ YCTAHOBKH, HCIOJIb3yEMbIE Ha YPOKaX XHMUH, MOAPA3ICIIOT

Ha OCHOBC IMPOTCKAIOIIMX B HUX (I)I/ISI/IIIGCKI/IX N XUMHWYCCKHUX .

Mooenu

OObexTamMu MOJCIUPOBAHNA B XHMHH ABJIAIOTCA aTOMBI, MOJICKYJIbI, KpUCTAJILI,



3aBOJICKME aIlaparhl, a TAKXKE MPOUCXOISAIINE TPOIIECCHI.

B mpenogaBaHuu XMMHK HCIHOJIB3YIOTCS MOJEIM KPHUCTANIMYECKUX PEIIETOK aMasa,
rpaduTa, cepsrl, hochopa, okcuaa yriaepoaa(ly), moBapeHHo# conm, baa, omaa, xeesa,
MEIM, MarHus, HaOOpbl MOJCNIell aTOMOB JJIsi COCTaBJCHHS MIAPOCTEPIKHEBBIX MOJIEIICH
MOJICKYIL.

Yueonvie nocoous na neuammnoii ocnose

B mpomecce 00yueHMSs ~XMMHMM ~ UCIOJB3YIOTCS  CIEAYIOIIME  TaOMMIBl  IOCTOSHHOIO
AKCIIOHUPOBAHUSL:

«Ilepnonnueckas cuctemMa xumudeckux dyemeHToB J[.M. MenneneeBa», «Tabmuia
PaCTBOPUMOCTH KHUC- JIOT, OCHOBAaHUU U CONEN», «DIEKTPOXUMHUUECKAN PSI HAIIPSIKECHAN
MeTauoBy, «KpyroBopoT BEIIECTB B MPUPOJIE» U JIP.

Jlns opraHuzaiuy caMOCTOSTEILHON pabOThl OO0YYaANOIIMXCS HAa YPOKaxX HCMOJb3YIOT
pa3HooOpa3Hble JWJIAKTUYECKHE MaTepuajbl: TETpagd Ha TIe4aTHOM OCHOBE WIIH
OT/ICJIbHBIC paboyYMe JIMCThl — HWHCTPYKIHMHM, KApPTOUYKW C 3aJaHUSMH Pa3HON CTEMEeHU

TPYAHOCTH JUIi M3YYEHHUST HOBOIO MaTepuala, CaMOIPOBEPKH W KOHTPOJS 3HAHUU

ydanmxcs.

Jiist obecriedenust 0€30MacHOTO TpyJa KaOMHETe XUMUU UMEETCS:
e TIPOTUBONOKAPHBIN HHBEHTAPh
e anTeuKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBSI30YHBIX CPE/ICTB;
e HMHCTPYKIIMIO IO TIpaBUiIaM 0€30MacHOCTH TPyAa JIsl 00y4aronuxcs

e KypHaJ PErHCTpallMy MHCTPYKTaXKa MO MpaBuiiaM 0€3011aCHOCTH TpyAa.



IToypouHoe uiaHMpOBaHUe

N TemaumTun| Jla  DjemMeHTHI Ili1anupyembie pe3yabTaThl
In YPOKa Ta CoACpKaHUusA HpellMeTHbIe
/
1|
Beenenne. O0mas xapakrepucTUKa XUMHYECKHX 3JIEMEHTOB H XUMHYECKHX PeaKIuid.
IHepuoanyeckuni 3aKo
xuMudeckux 3jaemMenToB /.M. Menaeaeena. (104.)
1.| Xapaxkrepuc gggﬁﬁﬁgm 0| Hayuames: xapakTepu30BaTh XUMIYECKUE HTEMEHTHI 1-3 —To
TUKAXUM OTwu %B. nepuoja no ux noygoxenuto [ICXD J[.U. Menneneesa.
HYECKOro gfgg&g{?g&%ﬁ,%l( Tonyuam 6osmodxcnocmy
STIeMeHTa SJIeMEHTA O HAy4yumsCcsl. OMUCHIBATh U3YYEHHBIE 00bEKThI KaK CUCTEMBI,
Ha HonoskeHnsio | IPUMCHSISI IOTHKY CHCTEMHOTO aHajn3a
OCHOBaHMU B [ICXD JI.1.
ero Meneneena.
HOJIOKEHMUS JleMoHCTpanus:
B MOJIEJIA ATOMOB
Hepl/lo JTYEeC DJIEMEHTOB 1-3
KOW cCUCTEME —T0 IIEpUOJ0B
1. .
MenneneeBa
2.| CpoiicTBa XUMUYECKUE Hayyamcs: na3piBaTh 00IIIME€ XUMUYECKUE CBONCTBA
OKCHJIOB, CBOWCTBA KUCJIOTHBIX, OCHOBHBIX OKCUJOB, KUCJIOT, OCHOBAHUH U
KHUCIIOT, OKCHUJIOB, coJsiei ¢ mo3uunu TO/l; TpUBOAUTE MTPUMEPHI
OCHOBaHUU OCHOBAHUM , pEeaKUNil, TOATBEPKIAIOINX XUMUYECKUE CBOMCTBA: OKCUIOB,
U COJIeH B KHCJIOT, COJIEH B| KMCIIOT, OCHOBAHUM, COJICH;
CBETE CBETE TEOPUU | ONPEAENATH BEIIECTBO — OKMCIIUTEID U BELIECTBO —
TEOpUU ANEKTpONUTHYE | BoccTaHOBUTENL B OBP;
AIEKTPOIUT CKOM Honyuam eo3zmoorcHocmo
MYECKOU JUCCOIIMAIINY U | HAyyumsCs. TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA
JIUCCOLIMALN OKHUCIICHUSI- MPOSIBIIATh OKUCIUTEIbHBIE WK BOCCTAHOBUTEIIbHbBIC
15871 BOCTAHOBJIEHUS | CBOMCTBA C YUETOM CTEIICHEN OKUCIIEHUS
OKHCIICHMSI- AJIEMEHTOB, BXO/IAIINX B €r0 COCTaB
BOCCTAHOBJIE

HUA




AMboTepHBI
€ OKCUIIBI U
THJIPOKCH/IBI

IonsTue o
MEePEXOHBIX
DJIEMEHTAaX.
AMGOTEPHOCTD.
I'enernueckui
pan
MIEPEXOTHOT0RJIC
MEHTA.
Jla0.onbIT:
1.ITomyuenue
TUJPOKCHUIA
[IMHKA U
HCCIICIOBAHUEC
€ro CBOMCTB

Hayuamcs: xapakTepu30BaTh XUMUYECKHE CBOCTBA
aM(pOTEPHBIX OKCUIOB U THAPOKCUJIOB; UCIIOJIB30BAThH MIPU
XapaKTEPUCTUKE BEIIECTB MOHATHE «aMPOTEPHOCTHY,
MPOBOJIUTH OTBITHI,

MOATBEPKIAIONINE XUMUYECKUE CBOMCTBA aM(pOTEPHBIX

OKCHIOB U THAPOKCHUI OB,
HOﬂyqam BO3MOINCHOCMb

Haydumbuvci: 0CO3HAaBATb 3HAYCHUC TCOPCTUICCKHUX 3HAHUU JJIA
HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTHU YCJIOBCKA

ITepuonnuec
KUH 3aKOH U
[lepunonnueck
as cucrema

. 1.

Menneneena
B

Crpykrypa
IICX5 A.1.
MeHneneena.
Ctpoenue
aToma.
DOU3NIECKUN
CMBICII
MOPSAKOBOTO
HOMEpa,
HOMeEpa
nepuoza,
HOMeEpa
TPYIIITBI
XUMHYECKOTO
2JIEMEHTA B
ICX5 ..
Memnpeneena.
[TpuuuHb
U3MCHCHUS
CBOKCTB
XUMHYCCKUX

Hayuamcsa: onnceiBaTh U

xapakTepuzoBaTh Tabnuunyo dhopmy [ICXD J1.1.
Menpaeneena;

JienaTh yMO3aKIIIOUEHHUS O XapaKTepe U3MEHEHHS CBOMCTB

XUMHNYCCKHUX
9JICMCHTOB C YBCIIMYCHUECM 3apsiaA0B

CBETE YUEHHUS O

CTPOEHHH aTOMa

3JIEMEHTOB U UX
COCIMHEHUH B TIEPUOJIaxX U
rpyInax, rIaBHbIX

noarpynnax [ICX3 JI.1. 3HaHUA O
Menpeneena, 3aKOHOMEPHOCTSX
JleMOHCTpAIIHsI: IEPUOUYIECKOM

pasnuuHbie POpMBbI TAOIUIL
MEPUOIUYECKON CUCTEMBI.

Jla0.ombIT: OObICHEHHUS U
2.MoaenupoBaHue .
IOCTPOEHUS IIPEIBUICHUS CBOMCTB

HeI;)II/IOI[quCKOﬁ CUCTEMBI

ATOMHBIX sJIEP.
Tlonyuam 6o3modncHocms
HAY4UumuvCcsi: IPUMEHSTh

CHUCTEMBI XUMHNYCCKHX
OJICMCHTOB AJIA

KOHKPCTHBIX BCIICCTB

MenneneeBa




XuMuueckas Xumundeckas opranmsauus | Hayuwamca:
opra"u3anus YKUBOU U HEXXUBOU XapaKTepu30BaTh
KHUBOU M HEXKUBOU MNPUPOABI. XUMUYECKUI XAMHYECKUH COCTAB
MPUPOJIbI COCTAaB s/Ipa, MAHTUH U YKUBOU KIJIETKH; COCTaB
3€MHOU KOpbl. XUMHUYECKHUE | sIAPA, MAHTUHA 3EMHOU
3JIEMEHTHI B KJIETKAaX KODBI;
YKABBIX OPraHU3MOB. Ilonyuyam eo3mooicnocmo
Makpo- ¥ MEKPODJIEMEHTHI. | Hayuumucsi: OObIACHSTh
demoHcTpanusa:Moaens | MUP C TOYKU 3pECHUS
CTPOEHMS 36MHOTO IIapa XUMUHU
B IIOIEPEYHOM
paspese
Knaccudukanms O0o00111EHE CBEACHUM O Hayuamcs:
XUMHUYECKUX XUMHYECKUX PEAKIHUSX. yCTaHABIIUBAaTh
peaKuuii o Knaccudukanus MPUHAJIEKHOCTh
Pa3IMYHBIM XMMHUYECKUX PEAKIUU [0 | XUMUYECKON
OCHOBaHHUSIM PAa3JIMYHBIM OCHOBAHUSIM: | PEAKLIUU K OIIPEACIEHHOMY

COCTaBY U YUCITY
pearupyromux u
00pa3yroNIUXCs BEIECTB,
TerI0BoMYy P (eKTy,
HaIPaBJICHUIO, U3MEHEHUIO
CTETEHEN OKUCIICHUS
AJIEMEHTOB, 00pa3yIOIIUX
pearupyroime BemecTsa,
daze, UICIIOJIH30BAHUIO
KaTaau3aTopa.

JIa0. onbITHI:

3. 3amenieHue Kene3oM
MEJI B pacTBOpE cyibdaTa
meu (11)

THUITY 110 OJTHOMY W3
KJ1acCU(UKAITMOHHBIX
IPU3HAKOB: 1) 1O YuCIy U
COCTaBYy HCXOTHBIX
BEIIECTB U MIPOTYKTOB
peakiuu (peakuuu
COCTMHEHMUS,
Pa3IOKEeHMs, 3aMEIICHUS U
obmeHa);

2) IO BBIJICTICHUIO WJTU
TOTJIONIEHUIO TETIJIOTHI
(peakiuu
AK30TEPMHUUYECKUE U
SHAOTEPMHYECKHUE);

3) IO U3MEHEHHUIO CTENICHEN
OKHUCJICHUS] XUMUYECKHUX
AJIEMEHTOB (peaKiuu
OKHUCITUTETHHO-
BOCCTAHOBUTEJIbHBIC);

4) 10 0OPaTUMOCTH
npoiiecca (peakiuuu
o0paTumMbIe U
HeoOpaTUMbIE);

Ilonyuam eo3modrcnocmo
HAay4ubCsl: COCTABISATh
MOJIEKYJIIPHBIE U

TIOJTHBIE HOHHBIE
ypaBHEHUS TIO
COKpaIIeHHbIM

MOHHBIM

YpaBHEHUSIM.




[lousiTue 0
CKOpPOCTH

XUMUUYECKON
peaKIuu

[TonsaTHe 0 ckopocTn
XUMUYECKON PEaKIIUH.
@aKTOpBI, BIHSIONINE HA
CKOPOCTb XUMHUYECKUX
peakiuii. JleMoHCTpauuu:
3aBUCUMOCTBH CKOPOCTHU
XMMHUYECKOU PEAKIIUH OT
MIPUPOJBI PEATUPYIOLIUX
BEILECTB.

3aBUCUMOCTBH CKOPOCTH
XUMUYECKON pEaKUH OT
KOHLIEHTpaLuu
pearupyromumx BEeUIECTB.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pEaKUH OT
IUIOLIAAN
CONPUKOCHOBEHHUS
pearupyromux BeIeCTB

g«KI/IHHIHI/Iﬁ CIIOM).
aBUCUMOCTb CKOPOCTH

Hayuamcs: na3piBath
(akTOpBhI, BIUSIONINE HA
CKOPOCTh XUMHYECKOU
peakiuu U 0ObSICHATD UX
BJIMSIHHE Ha CKOPOCTh
XUMHUYECKOU pEaKInu;
Ha3bIBaTh (PaKTOPHI,
BIIUSIIOIIIME HA CMEIIEHUE
XUMHUYECKOTO
paBHOBECHSI.

LHonyuam 6o3moxcHocms
HAY4YUmvCs.:
MPOTHO3UPOBAThH
pe3yJIbTaThI
BO3/IECHCTBUS
pa3IMYHBIX (PAKTOPOB Ha
U3MEHEHUE CKOPOCTH
XUMHUYECKOUN pEeaKInu;
MPOTHO3UPOBAThH

XHUMHUTCCKOH pe3yNIbTaThl BO3ICHCTBUS
pa3IUYHBIX PAKTOPOB

peaknuu OT Ha CMEIIEHUE

TEMIICpaTyphl XUMHUYECKOTO PABHOBECHS

pearupyrommx

BEIICCTR.

JIa0. OnpITHI:
4.3aBUCUMOCTD

CKOPOCTH XMMHUYECKOHN
pEaKIHUU OT

MIPUPOBI PEATUPYIOIIUX
BEIIECTB HA IPUMEpPE
B3aUMOJICCTBUU KUCIOT C
MeTalaMHu. S.
3aBUCUMOCTH

CKOPOCTH XUMHUYECKON
peakiuu oT
KOHIICHTPALUU
pEarupyromnmx BEIIeCTB HA
MIpUMEPE B3aUMOCUCTBUSA
IIMHKA C COJITHOM
KHMCJIOTOM Pa3Iu4HON
KOHIICHTpAIIUH.

6. 3aBUCUMOCTD

CKOPOCTH XUMUYECKON
peaxkuuu OT IJIoIaan
COIPUKOCHOBEHUS
pearupyronMx BeIIeCTB.
7.MonenupoBanue




CKHUIISIIETO CIOSD».
8. 3aBUCUMOCTD

CKOPOCTH

XUMHUYECKOMN

peaKIuu OT

TEeMITepaTypbl
pearupyronmx BemecTB Ha
IIpuMepe B3aUMOJICHCTBHS
okcuna meau( II) ¢
pPacTBOPOM CEpHOI
KHUCJIOTHI Pa3IudHOMN
TeMIrepaTypbl

Karanuzatopsl

Karanuzaropsl u
KaTajus.
NHruburopsl.
AHTHOKCUIAHTEI.
JdemMoHcTpanuu:
['oMorenHnsIi u
reTePOTrCHHBIN
KaTaJn3bl.
depMEHTATUBHBIN
KaTajus.

Nurubuposanue.
JIa0.onbITHI:
9. Pa3zmoxxenue

IICPOKCHUaa BOJOPOaa C
IIOMOIIIBIO OKCHAA

mapranua (IV) u karanassl.

10. OGHapyxeHue
KaTajia3bl B HEKOTOPBIX
MULIEBBIX TPOIYKTaX.

11. UurubupoBanue
B3aMMOJICHCTBUS KUCIIOT C
METAJJIAMHA YPOTPOITMHOM

Hayuamcs:
UCIIOJIB30BaTh MPU
XapaKTePUCTHUKE
MIPEBPAILICHUI

BCILIECTB ITOHATHS
«KaTajm3aTopy,
CHUHTHOUTOPY,
«aHTUOKCHUJIAHTBI,
MPOBOJIUTH HECJIOKHBIC
XHUMHYECKHE OIBITHI U
HaOJIIOEHHUS 3a
W3MEHCHUSIMH CBOMCTB
CBOMCTB BEIILICCTB B
MPOLIECCE MPEBPALLCHUN,
cobnonaTs paBuiia Th u

OT.
Ionyuam 6o3modcHocmy

HAY4umuvcs: TPaMOTHO
00palaTbes ¢
BEIIECTBAMU B
IMOBCEIHEBHOM KU3HU

O0600111eH1E 1
CHCTEMaTHU3aLH

3HAHUU 10 TEME
«BBenenuey

Hayuamca: o0600math

3HAHUS u
IIPEJICTaBIISITh ux
CXEM, Ta0JIHIL,

MpE3eHTAlNN




10. | Kontponbnas KOHTpOML IPENMETHBIX U | Hgyyames:  mpuMeHATH
padoraNel METanpe/IMETHBIX YIEOHBIX | oryvyennpie 3HaHus
10 TeMe JIEUCTBUH 10 TEME « c(opMHUPOBAHHbIE
«BBejieHHE) Baenenue. YMEHHSL U PELICHHS
OO6m1as XxapakTepuCTUKa yaeBHbIX 327124
XUMHYECKHUX DJIEMEHTOB U
XUMHYECKUX PEaKIUil.
[Tepuoauueckuii 3aK0H U
ITepuoanueckas
CHCTEMa XUMHYECKUX
anemeHToB 1. U.
MenneineeBay
Tema 1. Metamibi(184.)
11. | Iomoxxeuue ITonoxeHue MeTalJIOB B Hayuamcs:

XapaKTCPpHU30BaAThH




2JIEMEHTOB- ITeproanyeckoit MeTaJlJIbI TI0 UX
METAJJIOB B CUCTEME XMMHUUYECKUX noyioxkenuto B [ICXD
Ilepnoanueckoi DJIIEMEHTOB JA.N.Menneneesa,
cucreme . . Menneneesa. ONMCBHIBATH CTPOEHUE
1. W. Merannnueckas ¢duznueckre cBOMCTBa
Meneneena u KPUCTAJUTMYECKAsl PEIIeTKA | METAJJIOB, OOBACHATh
0COOEHHOCTH 1 METaIndecKas 3aBUCUMOCTH CBOMCTB
CTPOCHUS UX XAMHUYecKas cBg3b. OOIIMe | METAIOB OT HX
aTOMOB. ¢duznyeckue cBOMCTBa nonoxenus [ICXD
duznueckue METAaJIJIOB. JI.N.Menneneena;
CBOWCTBA CmiaBel, X CBOMCTBA U Honyuam 6o3moosrcHocmo
METAaJIJIOB. 3HAYCHUE. HAY4YUmMbCsL:
CraBel %%MOHCTPMI““: MIPOTrHO3UPOBATH
pasIibl CIJIaBOB .
CBOMCTBA
HEU3YUYCHHBIX
3JIEMEHTOB M UX
COCIMHECHMI HA OCHOBE
3HAHUHU O
MEPUOJUYECKOM 3aKOHE.
12. | Xumudeckue XUMHUUYECKUE CBOWCTBA | Hayuamcs: onuchIBaTh
CBOMCTBA METaJlJIOB KakK | CBOMCTBA BEIIECCTB HA
METAJIOB BOCCTAHOBHTEJIEH, a TaK)Ke | OCHOBE HAOJIIOJICHHH 3a
B CBETE€ MX IMOJOXEHUS B | UX MPEBpAIICHUIMH,
AIEKTPOXUMHUYECKOM JIEMOHCTPUPYEMBIMU
PSAIy HANPSHKEHUH YUUTEIIEM,
METaJJIOB. HCCJICIOBATh CBOMCTBA
JlemoHcTpanuu: BELIECTB B XO/€
BzaumopelicTBue BBITIOJTHCHUS
METAaJIJIOB C 71a00paTOPHOTO OIBITA,
HEMETaJJIaMH. JIeaTh BBIBOJIBI O
JIa0. onbITHI: 3aKOHOMEPHOCTSIX
12.B3aumoeiicTBue CBOMCTB METaJIJIOB B
PacTBOPOB KHUCJIOT U COJIEH | IepUoaax U rpyIrax.
¢ METALIAMHU Honyuam eo3moxcHocmo
HAY4UmMbCsL:
MPOTHO3UPOBATH
XUMHYECKHUE CBOMCTBA
HEU3y4YECHHBIX
3JIEMEHTOB U UX
COCIMHEHMUI HA OCHOBE
3HAHUU O
MEPUOJIMYECKOM 3aKOHE.
13. | MeTamisl B MeTaJis B IPUPOJIE. Hayuamca: COCTaBIIATH
IpUpPO/IE. OG1IHe CrIocoObl HX YpPaBHEHHUS peaKkiui ,
OOue MOy YeHHS. JIKAIINX B OCHOBE
CIIOCOOBI MOJy4YEHUS METAILIOB.

JTah. oNLITRI




16. | Illenounsie OO61ast XapakTepucTHKa | 114y4amuCs: 1aBaTh
METaILIBL: 00IIas IIETOYHBIX METAJLIOB. XapaKTCPUCTHKY
XapaKTePHCTHKA MeTanmst B IPHPOJE. HIEJI0YHBIM METaJlJIaM

OOGmmue crocobbI MX 110 X HOJDKCHUIO B
nosryuenusi. CTpoeHue TICXD
ATOMOB. I[.I/I.MCHILCJICGBaZ
[1[e109HbIE METAIITH — UCCJIEI0BATh CBOMCTBA
MPOCTHIE BEIECTBA HICJIOYHBIX METAJJIOB —
KaK TIPOCTHIX BEIIECTB.
Honyuam
B03MOIHCHOCD
HAYYUmMbCsl:
rPaMOTHO
oOpaItaTbcs ¢
BEILIECTBAMU B
MTOBCE/IHEBHOM KU3HH.

17. | Coenunenns Baxueimme coenunenus | Hayuamcs:
HIEJTOYHBIX HICJIOYHBIX METAJIOB — | XapaKTepU30BaTh
METaJIOB OKCHUJIbI, TUIPOKCUABI U | PU3HUECKHUE U

COJIH (XJIOpUIbI, | XUMUYECKUE
KapOOHATHI, CBOMCTBA OKCHUJIOB U
cynb(aTbl, HUTPATHI), UX | THIPOKCUIOB
CBOMCTBA Y MPUMEHEHUE B | IIEJIOUYHBIX
HApOJHOM XO3SHCTBE. | METAJIJIOB,
Kanuiinbie ygoOpeHus. COCTaBJIATH
HAemoHcTpamun: XUMHUYECKHUE
OO0pa3sIsl MET0YHBIX U ypaBHeHHS,
HIEJIOYHO3EMETBHBIX XapaKTEPH3YIOIIE
METAJIJIOB. B3aI/IM0):[eI7£CTBHe CBOMCTBA MIETOYHBIX
HATpH, JITHs © BOJIOH. METAILIOB, PeIIaTh
E;gﬁgapo(ﬁgﬁmne HATPHA C | (rremoyKiy ]
MpEBPAILCHU.
TIonyuam
B03MOINCHOCD
HAY4UumuCcsi:
COCTaBJIATh
«UEHOYKI»
IPEBPAIICHHIA.

13. | [llenounozemensHEI OO6m1ast xapakTepUCTUKA Hayuamucs: naBathb
€ METaJIJIbI: 001IIast 3JIEMEHTOB IJIaBHOM XapaKTEPUCTUKY
XapaKTePUCTHUKA noarpynisl I rpymnmsl. HIEJI0YHO3EMETBHBIM

CrpoeHue aTOMOB. MeTaJljIaM o UxX
[[{enouHO3EeMEIBHEIE no/pkeruro B IICXD

MCTAJJIbI — IIPOCTBIC
BCIICCTBA.

J.M.Menneneena,
XapaKTEpPU30BaTh
COCTaB aTOMOB,
HCCJICIOBATh CBOMCTBA
IIIE€JTOYHBIX METAJIJIIOB —




KaK MPOCTHIX BEILIECTB.
LHonyuam 6o3moocnocmo
HAY4Uumscs: TPaMOTHO
oOpalatbes ¢
BEIIECTBAMU B
MMOBCEIHEBHOM KU3HHU

19. | Coenunenus Baxneimue Hayuamcs:
IEJI0YHO3EMEITbHBI COEAUHEHUS XapaKkTepru30BaTh
X METAJIJIOB IEJIOYHO3EMETTBH dbuznyeckue u
BIX XHUMHYECKHE CBOMCTBA
METAJJIOB —  OKCH/[IbI, | OKCHJIOB U
TUIAPOKCUIBI W COJM | TUAPOKCHUJIOB
(xJopu b1, KapOOHATHI, IEJTOYHO3EMETBHBIX
HUTpPATHI, cynbdarhl, | METAIOB, COCTABIIAThH
docdaTel), UX CBONCTBA U | XUMUUYECKHE
MPUMEHECHHE B HApPOJIHOM | YPaBHEHU,
XO35MCTBE. XapaKTEePU3YIOIINE
EMOHCTpALIUH: CBOMCTBA IICIOYHBIX
3aUMOJICHCTBHE KaJIbIUs C
BOJIOIL. METaJIJIOB, peuath
BzaumoperictBue maraus ¢ | «UCIHOYKHA»
KHUCJIOPOJIOM. TPEeBPAILCHHU.
JIa0. onbITHI: Ionyuam
15. B33HMOI[CI>1CTBHC BO3BMOINCHOCID
KaJIbusda C BOﬂOﬁ. 16. HAYYUMbCA:
[Tomyuyenue rugpokcuaa COCTABJISITh
KaJIbIIHs U CIIETTOYKI
HUCCJICOOBAHUEC €T0 HpeBpameHHﬁ
CBOMCTB
20. | AnmromMuHU CtpoeHue aToma, Hayuambcs: naBathb
- (usnueckue u xumuueckue | XAPAKTEPUCTHKY
epEXOTHEI CBOMCTBA aMOMMHMA Kak | HTFOMHUHHA TIO €TO
i IIPOCTOTO BEIIECTBA no:keHnro B 11CX3
3IIEMEHT. JI.1.Menneneena,
DU3HUecKye 1 XapaKTepru30BaTh COCTaB
XUMHUECKHE aToMa, XapaKTepHu30BaTh
CBOICTBA pusugeckne u
JY—— XHMHYECKHUE CBONCTBA
[Tonyuenue ATIOMUHUS, OOBSICHATD
u 3aBUCHUMOCTH CBOMCTB
MIpUMEHEHU AJTIOMHUHUS OT €T0
e nojoxxenus B [ICXD
ATIOMUHHUS J.N.Menneneena,

OOBSCHSITH MPUUUHBI
XUMHYECKOU




WHEPTHOCTHU
AITFOMUHMSI.

Honyuam
803MONCHOCTD
Hay4umoCsi:
TPaMOTHO
oOparmraTscs ¢
BEIIICCTBAMH B
MIOBCETHEBHOM JKU3HU

21. | Coenunenus CoenMHenus aAOMUBKA — | Hayyames:
ATIOMMHHS — OKCH M THIIPOKCHA, HX XapaKTepH30BaTh
OKCHII 1 aM(i)OTeVpHBII/I XapakTep. busmueckie 1
TUIPOKCH, HX Baxnetimme comm XUMHYECKHE CBOMCTRA
am(OoTepHbIH aTFOMUHIL. OKCHJIa ¥ TUIPOKCH/IA
XapaKTep. Ilpuvenenne amoMUHHIA M | 4136 MpHps, cOCTABISTE
Cro COCAMHCHUH. XUMHUYECKUE YPABHEHUS,
JIa0. onbITHI: N ADAKTEDIS e
I7.1lonyuyenue PAKTCPH3YIOI
CBOMCTBA AJIFOMHMHMS,
TUIPOKCHA
eMIaTh «LETOYKH»
ATFOMHMHHMS U P TICTH
IPEBPALICHUIA.
HCCIIEJOBAHUE pebpatie
. Ionyuam
€ro CBOICTB.
603MOJICHOCHD
HAYYUMbCAL:
COCTABIIATE
«IETIOYKH»
MIPEBPAILICHUI
22. | MIpakTuyeckas OcymiecTBieHne ([:-[ayttamc;z: oOpaaTbCs
[1]
IC))aﬁoTa Nel LEMOYKH AGOPATOPHBIM
CYIECTBIICHHE XHMHUECKHX 0GOpYI0BaHHEM H
HeLOKH NpeBpallCHIH HarpeBaTeIbHBIMU
XMMHHCCKHX pHGopaMH B
IPEBPALICHUIH

COOTBETCTBHHU C
MpaBUIaMU TEXHUKHU
0e30IacHOCTH,
OIMMCHIBATH
XUMHUYECKUN
AKCIIEPHUMEHT C
ITOMOIIIBIO SI3bIKA
XHMHH, JIEIaTh BBIBOJIbI

o
pe3yabTaTtam
HKCIIEPUMEHTA.

Homyuam
603MOINCHOCb
HAYYUMbCSL:
OCO3HaBaTh
HEOOXOIUMOCThH
CcOOJIrOIEHUS




npaBuiTh u OT nns
COXpPaHEHUS 310POBbSA
OKPY>KaIOUIUX.

23. | XKenezo — Pacrionosxenme xeiesa B Hayuambca: naBatb
3JIeMEHT TICXDJI.U. Menneneepa u | X2PAKTEPUCTHKY Kernesa
VIIIrpymnmsl CTPOEHUE Er0 aTOMA. 110 €T0 II0JDKCHUIO B
MOOOYHOM dusnueckre 1 XUMHIECKUE ICX3
NOJTPYIIBIL. CBOICTBa Keje3a — /.1.Menneneesa,
du3HUecKe [POCTOTO BEIECTBA XapaKkTepru30BaTh COCTaB
XAMHAYECKUE aToMa, XapaKTepU30BaTh
CBOMCTBa busnyecKue u
sKemnesa. XUMHYECKHE CBOMCTBA
HaxosxaeHue B JKeJesa, O6’b§ICH51’1;I>
IpUPOIE. 3aBUCUMOCTH CBOUCTB

JKejes3a OT ero
nonoxkenus B IICXD
JI..Menneneena,
HCCJICJIOBATh CBOMCTBA
JKeje3a B XOJIe
BBINIOJTHEHUS
71a60paTOPHOTO
OITBITA,

OIMMCHIBATH
XUMHUYECKHUHU
AKCTIICPUMEHT.
Ionyuam
B603MOINCHOCb
HAYyYUmuCsi:
rpaMOTHO
00paIaTbcs ¢
BEILECTBAMU B
IMOBCEHEBHOM JKU3HHU

24. | Coenunenus I'eneTnueckue psaabI Fe'u Hayuamcs:
eqesa Fe’* Baxueitmue comu XapaKTEpHU30BaTh
2,43 X Kese3a. 3HaueHue xkenesa | pU3HYecKue u
KauyeCTBEHHOE o

1 €T0 COeTUHEHUHN JIJIS XUMHYECKHE
onpeJeeHueE. .
[ eHeTHUCCKIIE npnpvom)l Y HapOJHOTO CBOMCTBA OKCHJIOB 1
PAEI XO03SHCTBA. TUAPOKCHUIOB
Fe u Fe *. €MOHCTPAIIUM. xKenesa,

3aUMO/ICHCTBHE METAIIOB
C

COCTaBJIITh XUMHNYCCKUC

ypaBHEHUS,
XapaKTEPU3YyIOIINe




CBOMCTBA COCTMHEHUN
Kenesa,
HEMETAJIAMH. IPOBOAUTDH
KAQ4CCTBCHHBIC
[lonyuenne peaKi,
rugpokcuaoB xkenesa (II) HOITBEP K IAIONTHE

u (III). JIa6. onbIThI:

18. B3auMoaencTBue

’KeJe3a ¢ COJISTHOM

KHCJIOTOH.

19. [Tomy4yeHne ruIpoOKCUIOB
JKelesa

(IT) u (IIT) u u3y4yeHue ux

CBOMCTB.

HaJINYKE B BOJIHBIX
pacTBOpax KaTHOHOB
JKeJie3a, pelarb
«UETIOYKN»
IIPEBPAILCHUN.
LHlonyuam
B03MOHCHOCY
HAYYUMbCAL:
COCTaBIATH
CUETTOYKM»
IIPEBPAILCHUN,
COCTAaBJIATH
MOJIEKYJISIPHBIE U
MIOJIHBIE HOHHBIE
YPaBHEHUS 110

COKpAIIEHHBIM HOHHBIM
YPaBHCHUSIM

25.

IIpakTH4yeckas
padora Ne2
[lonyuenune u
CBOMCTBA
COE€INHECHUN
METaJIOB

[Tomydyenue u cBOMCTBA
COEIVHEHNN METAJUIOB

Hayuamca: obpaiatbcs
c

71a00paTOPHBIM
000pyIOBaHUEM U
HarpeBaTebHBIMU
npudbopamu B
COOTBETCTBHH C
IpaBUJIAMH TEXHHUKHU
0e30I1acHOCTH,
OITMCHIBATH
XUMHUYECKUI
AKCIIEPUMEHT C
ITOMOIIBIO SI3BIKA
XHAMUH, J1€J1aTh BBEIBOJIBI
10

pe3ynbTaTam
AKCIIEPUMEHTA.
LHomyuam
B03MOIICHOCb
HAYYUMbCSL:
OCO3HaBaTh
HEOOXOIUMOCTD
CcOOrOIEHUS




npaBuiTh u OT nns
COXPaHEHMUS 3/I0POBBS
OKPY’KAIOIIUX.

26.

IIpakTnueckast
padora Ne3
Pemenue
SKCIEPUMEHTAIbH
bIX 33]1a4 Ha
pacrno3HaBaHUE U
IIOJIyYEHHUE
COEMHEHU
METaJJIOB

Pemenne
AKCTIIEPUMEHTAIIbHBIX
3a/1a4 Ha pacro3HaBaHUE
U TIOJTyYEHHE
COeIVMHEHNI METAJJIOB

Hayuamcs: obpamarecs
c

1a060paTOPHBIM
000pyIOBaHUEM U
HarpeBaTeIbHBIMU
npudbopamu B
COOTBETCTBHH C
IpaBUJIaMH TEXHUKU
0e30I1aCHOCTH,
OIIHCHIBATh
XUMHUYECKUI
AKCIIEPUMEHT C
ITOMOIIBIO S3BIKA
XHUMHH, JCIaTh BHIBOIBI

o
pe3ynbTaTam
HKCIIEPUMEHTA.

Ionyuam
803MONCHOCD
HAyyumoCcs: 0CO3HABATh
HEOOXOIUMOCTh
coOJTroIeHUs

npaBun Ib u OT ns
COXpPaHEHHS CBOETO

3JI0POBBS U
OKPY’KaIOIIHX.

27.

O0600111EH1E
3HAHUHN 110 TEME
«MeTtayuibD)

Hayuamca: o0600math
3HAHUS U
MIPEICTABIIATH 170'¢
CcXeM, Ta0INII,
IIpEe3eHTAlNN

28.

KonTposbHasn

padora Ne2
10 TEME
«MeTtamnbD)

KoHTpoJib IpEIMETHBIX U
METanpeIMETHBIX yUeOHBIX
JNEUCTBUU IO TEME
«MeTanab»

Hayuamcs:
IIPUMEHSITh
MOJTyYEHHbIE

3HaHUA U
chopMHUpOBaHHBIE
YMEHUSI 7151 peIIeHUs!




y4eOHBIX 3a7a4

Tema 3. Hemeranibi(284.)
29. | Obmas OO611as XapakTepUCTHKA Hayuamcs: naBath
XapaKTcepucTika HEMETAILIOB: MOJIOKEHHE B | ONPEEIEHHUS TOHATUIM
ITepronnueckoit
HEMCTAJUIOB CHUCTEME XHMMHYECKHUX «DJIEKTPOOTPHUIIATCIIEH
snementos I W, OCTBb» « AILIOTPOIIHS»
MeHeneesa, XapaKkTepu30BaTh

OCOOEHHOCTH CTPOCHHS
aTOMOB,
3JIEKTPOOTPULIATETILHOCTh
(30) kak mepa
CHEMETAJUTUIHOCTHY, PSIJT
20. Kpucrammueckoe
CTPOCHHUE HEMETAIIJIOB —
MPOCTBIX

BEIIECTB. AJJTIOTPOMUS.
duznyeckue CBOMCTBA
HEMETAJIOB.
OTHOCHUTEIBLHOCTD
MMOHSITHH «METaJllI» U
«HEMETaJI»

HEMETAaJIJIbI 110 UX
rmonoxkenuto B IICXD
JI.M.Menneneena,
OIMCHIBATh CTPOCHUE
bu3nYecKre CBOMCTBA
HEMETAJIOB,
0O0BSICHATH
3aBHCHMOCTb CBOMCTB
HEMETAJUIOB OT UX
nonoxkenusa [ICXD
J1.1.MenpneneeBa;cocra
BJISITh Ha3BaHUSI
COCJIMHCHU I
HEMETAJIJIOB 1O
dbopmyre u

dbopMyII IO Ha3BaHMIO,
Hay4aTrcs JaBaTh
onpeeIeHUs
«QITOTPOTIHS,
«QJTOTPOITHBIC
MOAU(DUKALTII.
Ilonyuam 6o3modxcHocms
HAY4UmsCsl:
MIPOTHO3UPOBATH
CBOMCTBA
HEU3yUYECHHBIX
DJIEMEHTOB U UX
COE€IMHEHUU HAa OCHOBE

3HAHUM O
MIEPHUOIUYECCKOM 3aKOHE




30.

OOmue
XUMHUYECKHUE
CBOMCTBA
HEMETAJIJIOB.
Hemeramnsl B
pUpoJIie U
CcocoObBI UX
MOJTYYEHHUS

OO01me XuMH4IeCKe
CBOWCTBA HEMETAJIOB

Hayuamcs:
XapaKkTepru30BaTh
CTPOCHUE HEMETAILJIOB,
0o0IIMe XUMHYSCKHE
CBOMCTBA HEMETAJIJIOB,
OITMCBLIBATh O0IIIHE
XUMHUYECKHE CBOMCTBA
HEMETAJIJIOB C
IIOMOILBIO SA3BIKA
XHMHH, COCTABIIATH
ypaBHEHUS
XUMHUYECKUX PEAKIIUH,
XapaKTEePU3YIOLIUX
XUMHUYECKHE CBOMCTBA

HEMETAaJIJIOB X
COCIUHCHUM
LHonyuam
B03MOJNCHOCMb

HAY4UmsCsi:
MIPOTHO3UPOBATH
CBOMCTBaA
HEU3YUYECHHBIX
AJIEMEHTOB U UX
COE€IMHEHUN Ha
OCHOBE 3HAHUH O
MIEPUOINYECKOM
3aKOHE

31.

Bonopon

[Tonoxenue

BOJIOpOJA B
ITepuonnueckou

CUCTEME

XUMHYECKUX

AJIEMEHTOB

. . Menneneena.
Ctpoenue atoma u
MOJIEKYJIbI. DU3NYECKUE U
XAMHUYECKHUE CBOMCTBA
BOJIOPOJA, €r0 MOIy4YEeHUE

U IPUMEHEHHUE.
JIa0. onbITHI:
20. Ilonyuyenue

H paCIiO3HaBaHUC BOAOPOJaa

Hayuamcsa:
XapaKTEepU30BaTh
BOJIOPOJI 11O €0
nojioxkeHuto B [ICXD
J1..1.Menneneena,
XapaKTEepPU30BaTh
CTPOEHHE aToMa
BOJIOPOJIa, OOBSICHATH
€ro BO3MOXKHEIC
CTETICHU OKHUCJICHMS,
XapaKTeprU30BaTh
dusnueckue u
XUMHUYECKHE CBOMCTBA
BOJIOPOJIa, OOBSICHATH
3aBHCHUMOCTb CBOMCTB
BOJIOPOJIa OT
IIOJIOKCHUS €T0 B
I[ICXD
J1.1.Menpeneena,
OITNCBHIBATH
n1a00paTopHbIe U




IIPOMBITIICHHBIE
CIOCOOBI MOTYYEHUS
BOJIOPOJIA .

Honyuam
B803MONCHOCD
HAYYUMbCsL:

OOBSICHATH
JIBOMCTBEHHOE
TI0JIOJKEHHE

Bojiopoaa B [ICXD
J.1.Menneneena,
rpaMOTHO OOpaIaThCs ¢

BCIICCTBAMMU B
ITIOBCCAHCBHOM KN3HH

32.

Bonma

CrpoeHne MOJIEKYIIBI.
Bopoponnas xumuueckas
CBs3b. DU3NYECKUE
CBOMCTBA BOJIbl. AHOMAJIUU
CBOMCTB BOJIbI.
['unpodunbHbIe U
ruipodoOHbBIE BEIECTBA.
XUMUYECKHUE

CBOMCTBA BOJBI.
Kpyrosopor BOabl B
MPUpPOJIE.

Bonoouncrka.

Abspanus BOIbI.

beiTOBBIE (GUIABTPEIL.
MunepanbHbie BO/JIBI.
JuctunnupoBanHas
BOJIa, €€ IMOJy4YeHUe U
MIPUMEHEHHUE.

JIab. onbITHI:

21. HccnenoBanue
MTOBEPXHOCTHOTO
HATSHKEHUS BOJIBI.

22. PactBopenune
repMaHraHata Kajus
W MEJIHOTO
Kynopoca B Boje. 23.
I'moparanus
00€3BOKEHHOT'0
cyabdara meau (II).

24. 3roTtoBieHue
THUTICOBOTO

oTrmevarka. 25.

Hayuamcs :
XapaKTEpHU30BaTh
CTPOCHUE MOJICKYJIBI
BOJOPO/Ia, (PU3UUECKUE
U XUMHUYECKUE
CBOMCTBA BOJIbI,
OOBSACHSITH AHOMAJIUU
BOJbI, CHOCOOBI
OYMCTKH BOJIBI,
OPUMEHSTH B OBITY
(GUIBTPHI AJIT OYUCTKU
BOJIBI, IPABUIIHHO
UCIIOJIB30BaTh
MUHEPaTbHYIO BOJY,
BBITIOJTHATH PACUYCTHI 10
ypaBHCHUSM
XAMUYECKUX PEAKIIHM,
IPOTEKAIOITUX C
y4acTUEM BOJIBI.
Honyuam
803MOICHOCHIL
HAYYUMbCAL:
00BEKTUBHO OIIEHUBATH
uH(OpPMAIHIO O
BEIIECTBAX U
XUMUYECKUX MpoIeccax,
KPUTUYECKU
OTHOCHUTBCS K
IICEBIOHAYYHOMN
UH(pOpMaINH,
HEZ00POCOBECTHOM
peKame




O3HaKOMJICHHE C
KOJIJIEKIIMEH OBITOBBIX
(uUIBTPOB.

26. O3HaKOMIJIEHHE C
COCTaBOM MHUHEPAIBHOU
BOJIBI

33.

["anoressbr:
oO1as
XapaKTePUCTUK
a

OO011ast xapakTepuCTHKa
raJIOT€HOB: CTPOEHUE
aTOMOB; TIPOCTHIE
BEII[ECTBA U OCHOBHbBIC
COEJIMHEHUS TaJIOTeHOB, X
ceoiictBa. Kparkue
CBEJIEHUs O XJope, Opome,
dbrope u oe.
IIpumenenue

raJIOTeHOB U UX
COEeINHEHUH B

HApOIHOM

XO3SIMCTRBE.
JdemMoHCTpanuu:
OO6pa3ipl raIoreHoB —

IIPOCTBIX BEILIECTB.
B3aumonericteue
raJIOTEHOB C HATPUEM,
aTroMUHUEM. BeiTecHeHUE
XJIOpPOM OpoMa WM ojia U3
PacTBOPOB UX COJIEU

Hayuamcsa:
XapaKTepru30BaTh
CTPOCHHUE MOJIEKYJI
raJIor€HOB, OITMCHIBATh
dbusnueckue u
XMMHYECKHE CBOMCTBA
raJJor€HOB Ha OCHOBE
HaOJIIOJICHNH 32 UX
MpeBpalieHUsIMA BO
BpeMsi
JIEMOHCTPAIIMOHHBIX
OITBITOB, OOBSICHSATH
3aBUCHUMOCTEL CBOMCTB
raJJor€HOB X OT
nonoxkenus B [ICXD

J.1. Menneneena,
COCTaBJIATh (POPMYJIBI

COEJIMHEHUH TaJIOT€HOB
u 110 (opmysiam J1aBaTh
Ha3BaHUS
COCTMHCHHSIM
rajioreHoB [lonyuam
B03MOINCHOCb
HAy4umuCsi:
0CO3HaBaTh
HEO0XOIUMOCThH
COOJIOICHUS TTPABUII
3KOJIOTUYECKOU
0€30MacHOCTH NpU
oOparieHuu ¢
raJloreHaMu




34. | Coenunenus OCHOBHBIE COETHHEHUSI Hayuamcs:
raJloreHOB rajloreHoB: YCTaHABIIUBATH CBA3b
raJIOr€HOBOJJOPOIBL, COMU | MEXKY CBOMCTBAMHU
raJloreHOBOIOPOIHBIX COCIMHEHHH U UX
KHUCJIOT. IpUMEHEHUEM, U3y4aTh
Hemoncrpanun: CBOMCTBA COETMHEHUH
Obpasuier TaJIOTeHOB B XOJIE
TPUPOAHBIX BBITIOTHEHHUSL
COCANHCHNH 11a60PaTOPHBIX
xyiopa. JIao. onbIToB , Ionyuam
OIBITBI: B03MOIACHOCTb
277. KauecTBeHHas HAVUUMbCA:
peaKxiini Ha KCIIOJIb30BaTh
raJIOreHHI-HOHBI HPHOGpETEHHBIE
KOMIETEHLIUH  IIpH
BBIIIOJIHEHUH
IPOEKTHBIX PaboT 1O
W3YyUYECHUIO CBOWMCTB M
CIOCOOOB MOJYyYEHHUS
u
pacro3HaBaHuUs
COCTMHCHUM
TJIOTCHOB
35. | IlpakTH4eckas Pemenne éi ayuamcs: 00palaTbCs
pabora Ne4 SKCIICPUMEHTANBHBIX 3318 | 1500310 nHbIM
Pemienune o teme «lloarpynna 060pY/IOBAHIEM -
TajoreHoB» HarpeBaTeIbHBIMU
npudbopamu B
COOTBETCTBHHU c
IpaBUIIAMU
SKCIEPUMEHTAIIBHBI TEXHUKH
X 3a1a4 [0 TeME 0e3011acHOCTH,
«lToarpyn OIIMCHIBATh
na XAMUYECKUU
raJloreHoB 9KCIIEPUMEHT C

»

TTIOMOIIBIO SA3bIKA
XHMHH, JIENATh BBIBOJIBI
10

pe3yJibTaram
JKCTIEpUMEHTA.
THonyuam
603MOINCHOCb
HAYYUMbCsL:
OCO3HaABaTh
HEOOXOUMOCTh
co0II0IeHUS
npaBuiTh u OT nnsa
COXPAHEHUS CBOETO




3I0POBBSI H
OKPY KaroIINX

36.

Kucnopon

Crpoenue aroma u
AJUIOTPOIUS KUCIIOPOAA;
CBOMCTBA U IPUMEHEHHE
€r0 aJUIOTPOITHBIX

MOU(DUKALTAN.
JIa0. onbITHI:
28. [lonmyuenue

Y pacro3HaBaHKE
KHCIOpoaa

Hayuamecs:,
XapaKkTepru30BaTh
CTpPOCHUE

MOJIEKYJIbI

KHUCJIOpO/Ia,
COCTAaBJIATH XUMHUYECKHUE
ypaBHEHUSI,
XapaKTEePU3YIOIINE
XUMHYCCKHE

CBOMCTBA

KHUCJIOPO/a, OOBSICHATH
PUMEHECHHUE
AJUIOTPOTTHBIX
MOIU(DUKAITANA
KHMCJIOPO/1a, ONUCHIBATH
n1abopaTopHbIe U
MPOMBIIIJICHHBIE
CIOCOOBI MOTYYEHUS
KHCJIOpO/JIa .

LHlonyuam
B803MOINCHOCD
HAYYUmoCsi:

rpamMOTHO

oOpaIiarbcs ¢
BEIIECTBAMU B
IMOBCEIHEBHOM KU3HU

37.

Cepa, ee
busnuexue u
XUMHUYECKHE
CBOMCTBa

Ctpoenue aToMa 1
aJUIOTPOTUSL CEPBIL;
CBOWCTBA U IPUMEHEHHUE

OMOUYECKOM CepBhl.
€MOHCTPALUHU:
3aMOJICHCTBHE CEPHI

C MCTaJllIaMH, BOOOPOIOM U

KHCJIOPOJIOM.
JIa0. onbITHI:

29. 'openue cepsl Ha
BO3/yX€ U B KUCJIOPOJIE

Hayuamcs:,
XapaKTEPU30BaATh
CTPOEHHE MOJIEKYJIbI
cepbl OOBSICHATH
3aBHCHMOCTb CBOMCTB
CEpBI OT €€ MOJIOKEHUS B
I[ICXD A.N.
Menpeneena,
COCTaBJIATh XUMHUYECKHE
YpaBHEHUS,
XapaKTEePU3YIOIIHE
XUMHUYECKHE CBOMCTBA




cepbl, OOBACHSTH
IpUMEHEHUE
AJUTOTPOITHBIX

Mo udUKaIMi cepbl
Honyuam
B03MOINCHOCHIb
HAYYUMbCSL:
IPaMOTHO
oOpaIiarbcs ¢
BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU

38.

CoenuHeHus cepbl

Oxkcunpl cepol (IV) u (VI);
UX TIOTy4YCHHE,
CBOMCTBA U IPUMEHEHHE

Hayuamcs:,
OTIUCHIBATH

CBOICTBa

COEJIMHEHUH CEPHI,
COCTAaBJISITh YPABHCHUS
peaxkuuu,
COOTBETCTBYIOLINX
«IIETIOYKE»

IIPEBPAILICHUI
0J1y4am 803MONCHOCHb

HAY4YUmvbCs.:
MPOTHO3UPOBAThH
XUMHUYECKHE CBOMCTBA
BEIIECTB HAa OCHOBE UX
CBOICTB U

CTPOCHUSI

39.

Cepnas kuciora
KaK 3JIEKTPOJIUT U
€€ COoJH

Cepnas KuCI0Ta KaK
AIEKTPOJIUT U €€ COJIH, UX
MPUMEHEHHUE B HAPOJIHOM

XO35UCTBE.
JlemMoHCTpauMu:
OO0pas1bl IPUPOIHBIX

COCIMHEHUH CEPBI.
O06pa3siib
Ba)KHEHUIIINX I
HApOJIHOTO XO3SMCTBA

Hayuamcs:,

OTHCHIBATH CBOWCTBA
CEpHOU KHUCIIOTHI, B XOJI€
IIPOBEICHUS
71a00paTOPHBIX OMBITOB ,
TIPOBOIUTH
KaueCTBEHHYIO
peakiuio Ha cynbdar -
WOH

Llonyuam eo3zmodcHocms

Cyib(aToB. HAY4UmuCsi:
XapaKTepH30BaTh

Jla0. onbIThI: ocobble CBOMCTBA

30. CroticTaa KOHI[EHTPHPOBAHHO

pa30aBIIeHHOM CepHOM
KHUCIIOTHI

1 CEpHOU KUCJIOThI




40. | Cepnas kucnora CepHast KHCIIOTa KaK Hayuamcs . COCTaBIATH
KaK OKUCIIUTEb. okucnuTens. [Iponssoactro| YPABHCHIA OBPvC
[Tomyuenue u CEPHOM KHUCJIOTHI U €€ yHACTHEM CEPHOH
HpHMeHEHIe pHMCHEHH® KUCJIOTBI, OIIMCHIBATh
CepHOI KHCTOTHI O6J'IaC"£I/I IPUMEHEHUS

CEPHOM KHUCIIOTHI
Honyuam
603MOCHOCHIb
HAYYUMBCA:
IIPUBOJIUTH

IIPUMEPBI YPABHECHUM
peaKIyid, JIeXKalux B
OCHOBE .
IPOM3BOJICTBA CEPHOU
KHCJIOTBI

1| Tipaxruveckas [ — éiayqamc;z: oOpaiaTbCs
padora NeS SKCIEPUMEHTAIILHBIX 3121 | 1603 ropmEmM
Pemenne no teMe «Iloarpymnmna 060pyIOBaHIEM 1
SKCIIEPUMEHTAJIbH Kucjuopoaa» HarpeBaTeIbHBIMU
BIX 33124 110 npubopamu B
TEMC COOTBETCTBUU C
«IToxarpym IpaBUIaAMH TEXHUKU
na 0e30IMacHOCTH,
KHucjiopoaa OIIMCHIBATH
» XUMUYECKUAN

DKCIIEPUMEHT C
MOMOIIBIO S3bIKA
XHUMWH, JETATh BHIBOIBI

o
pe3yibTaram
HKCIIEPUMEHTA.

Ionyuam
B803MOMNCHOCD
HAYYUMbCsL:
OCO3HaBaTh
HEOOXOIUMOCTh
CcOOIrOIEHUS
npaBun Tb u OT s
COXpPaHEHUS CBOETO

3JI0POBBS H
OKPY>KaIOIIHX




42.

A30T U ero
CBOUCTBA

Crpoenue aToma u

MOJIEKYJIbI 230Ta; CBOMCTBA

a30Ta KakK IIpoCTOoro
BCIICCTBA

Hayuamcs:,
XapaKkTepru30BaTh
CTPOEHHE aTOMA U
MOJIEKYJIBI a30Ta,
0OBSICHATH
3aBHCHMOCTb CBOMCTB
a3oTa OT €ro
nonoxkenus B [ICXD

J.1. Menneneena,
COCTaBJISITh XUMUYECKHE

ypaBHEHUSI,
XapaKTEePU3YIOIINE
XUMHYECCKHUE
CBOIMCTBA a30Ta
Honyuam
B803MOIHCHOCMb
HAY4Uumvcs: TPaMOTHO
oOpalatbes ¢
BCIIICCTBaMU B
IMOBCEIHEBHOM KU3HNA

43.

AMMHAK U ero
COEIMHEHU.
Coau aMMOHUSA

AMMHak, CTpOCHHUE,
CBOWCTBA, MOJIyYEHUE U
npuMenenue. Conu
aMMOHMSI, UX CBOMCTBA U

IpUMEHEHHUE.
a20. ONIBITHI:
31. I3yueHue cCBOMCTB
aMMHaKa.
32. Pactio3HaBsanue coJjien
AMMOHHUS

Hayuamcsa: onuceiBaTh
CBOMCTBAa aMMHaKa B
XOJ€ IPOBEICHUS
71a060paTOPHBIX
OTIBITOB, POBOJUTH
KAuE€CTBEHHYIO
pEaKIuIo Ha HOH -
amMmonus [lonyuam
803MOACHOCY
HAY4umvCs: TPUBOJUTD
IIPUMEPBI YPABHEHUI
peaKiui, JIeKAINUX B
OCHOBE
MPOMBIIIIICHHBIX
CHOCO0O0B MOTYYCHHUS
aMMHaKa

4.

Oxcunabl a3ora

Oxcupast azora(ll) u (1V)

Hayuamcs:,

OIMCHIBATH

CBOMCTBA

COE€IMHEHMUH a30Ta,
COCTAaBJISITh YPABHECHUS
peakiuiu,
COOTBETCTBYIOIIUX
«IETIOYKE»
IIpEBPALICHUMN

Ilonyuam 6o3moxcHOCb




HAYYUMbCsL:
IIPOTHO3UPOBATH
XUMHYECKHUE CBOMCTBA

BCIICCTB
Ha OCHOBEC UX CBOUCTB U

CTPOCHUSI
45. | A3oTHas KuCIOTA A30THas KUCIOTa KaK Haywames:,
KaK DJIEKTPOIIMT, €€ 3JIEKTPOJINT, e¢ cBolicTa u | OTHCPIBATE CBOMCTBA
[IPUMEHECHHUE IDMMEHEHHE. a30THOM KHCJIOTHI, B
IEéMOHCTpaIII/II/I:U X0J1€ MIPOBEICHUS
Opasiibl BOKHEHIIINX aGopaTOpHBIX
JUIS HAPOJIHOTO XO3AUCTBA | oriprroB [onyuam
iR sosnorcrocms
33. CBoucrTBa HAy4umbsvcs. COCTaBIATh
pa30aBiIEHHON a30THOM «IICTIOYKH)
KHUCJIOTBI MIpEBpAIICHUM 110 a30Ty
46. | A3oTHas KUCIIOTA A3oTHas KkucioTra Kak | [1ayamcs :COCTaBILATH

KaK OKHCJIMTEINb, €€
MOJTy4ECHUE

okucnurenb. Hutpatsl u
HUTPUTBHI, TpodiemMa HuX
COAEpKaAHUS B c/x
MPOAYKITUH.

ABOTHBIE YIOOpEeHUS
JlemoHCTpaumu:
B3anmoneiictue
KOHLEHTPUPOBAHHOU
a30THOM KUCJIOTHI C

MebIO.
JIa0. onbITHI:

34. B3aumoeiicTBrue
KOHIUEHTPUPOBAHHOU
a30THOM KHUCJIOTBI C
MEJIbIO

ypaBHenust OBP ¢
y4aCTHEM a30THOM
KHUCJIOThI, IPUMEHSATH
COJIM a30THOM KUCJIOTHI
B

IPAKTHYECKON
NESITENBbHOCTH,
IIPOBOJUTH
Ka4ECTBEHHYO
pPEaKLMIO HA HUTPAT -
VIOH

Ilonyuam eo3modicnocmo
HAYYUmMvCsl:
XapaKTEepPU30BaTh
ocoOble CBOMCTBA
KOHLIEHTPUPOBAHHOM
A30THOW KHUCJIOTBI




47. | dochop. Crpoenue aToma u Hayuamcs:
CoenuHeHHs aimtorporust hocopa, XapaKTepu3oBaTh
docdopa. CBOJCTBA 6EJIOro CTPOCHHC atoMa
[ToHsTHE O kpacHoro ¢ocdopa, ux bocopa, 06T”ICHfITB
ochopHbIX npumenenne. OcHoBHple | SABUCHMOCTE CBOUCTE
YIOOpEHUSX COEIMHEHHUS: OKCH]L (ocdopa ot ero

docdopa (V) u nonoxxenus B IICXO
opTodocdopHas kuc- nora, | A1 Mennencesa,
docdarer. Dochophbie COCTABIATD
TOGpeHus. XUMHYECKHE
€MOHCTPAIMH: YpaBHCHUS,
OOpasub! IPUPOAHBIX XApAKTEPU3YIOIIHE
coesuHenni pocdopa. XUMHYECKHE CBOMCTBA
OOGpas3iibl BaKHEHIIINX 3074
UL HAPOZHOTO B pe3yJbTare
xo3siicTBa Qocdaros. MpOBE/TEHUS
JIa06. onbIThI: 160D ATODHEX
35. openue gocdopa Ha patop
OIIBITOB, TPOBOJIUTE
BO3JLyX€E U B KHCIIOPO/IE.
Ka4ECTBEHHYIO
36. PacriosnaBanue
peakuumio Ha docdar -
dbocdaros
noH [lonyuam
803MOINCHOCD
HAYUUMbCSL:
OIHUCHIBATH
busznueckue u
XUMHYECKUE
TIPOLIECCHI, ABIISIFOIIHECS
YacThIO KPyroBopoTa
BEIECTB B IPHPO/IE
48. | Yrmepon Ctpoenue aToma u Hayuamcs:
QJJIOTPOIHUS YIIIEPO/a, XapaKkTepU30BaTh

CBOMCTBA €ro
MOIU(DHUKAIIHHA 1 UX
MIPYMEHECHHUE.
JlemoHCTpanuu:
[Tornomenue yriem
PACTBOPEHHBIX BEIIECTB
iy ra3oB. BoccranoBienue

MeEJIU U3 €€ OKCUJIAa YTIIEM.
JIa0. onbITHI:
37.T'openue yris B
KHCJIOpOIE

CTPOCHHUE aTOMa
yraepojia, OOBICHSITh
3aBHCHMOCTb CBOMCTB
yIJIepoJia OT €ro
nonoxkenus B [ICXD

J.1. Menneneena,
COCTaBJISITh XUMHUYECKHE

ypaBHEHHS],
XapaKTEePU3YIOIINE
XMMHUYECKUE CBOUCTBA
yraepona [lonyuam
803MONCHOCY
HAy4yumsCcs: ONUCHIBATH
buzndeckue u
XUMHUYECKHUE MTPOIIECCHI,

ABJISIIOLAECS YACTBIO
KPyTrOBOpPOTa BEILECTB B
IpUpOaE




49.

Okcupl yriaepoaa

Oxkcupst yriepona (II) u
(IV), ux cBoiicTBa u
MIPUMEHECHUE

Hayuamcs:,

COCTaBJIATH

«OCITOYKE»
IMPpOBOAUTH

PCAKIUIO I10

VTJIEKHCIIOTO

OIMCHIBATH CBOMCTBA
OKCHJOB yTJIEPO/IA,

YPaBHEHUSI pEaKIIUK,
COOTBETCTBYIOIINX

MIPEBPAILICHUM .

Ka4YCCTBCHHYIO

pacIo3HaBaHUIO

rasza
Tonyuam eozmooicnocms
HAYYUMbCSL:
MPOTHO3UPOBAThH
XHMHUYECKHE CBOMCTBA
BEIIECTB HAa OCHOBE UX

CBOWCTB U
CTpPOCHHUS

50.

VronpHas
KHUCJIOTA U €€
COJIH.
KecTkocTh BOIBI
U CIIOCOOKI €€
YCTpaHECHUS

VroapHasa kuciora. Conu
YTOJIbHOM KUCJIOTHI:
KaJIBbIIUT, COJa, ITOTAalll, UX
3Ha4YEHUE U MIPUPOJIC U
JKM3HHU YEJI0BEKA.
KecTkocTh BOJBI U

CIOCOOBI €€ yCTpaHEeHHs.
JdemoHcTpaumu:

O0pasupl IPUPOIHBIX
COCIMHECHUH YIJIepo/a.
OO6pa3iibl BaKHEUIIIUX JIJ151
HApOJHOTO XO35M1CTBA
kapOoHatoB. JIab. onbITHI:
38. [losyuenue yronbHoOM
KHUCIIOTBI M U3yYEHHUE €€
cBoiicTB. 39. [lepexon
KapOOHATOB B
TUAPOKAPOOHATHI.

40. Paznosxenue
TUAPOKApOOHATA HATPUS

Hayuamcs:

JlaBaTh ONPEACIICHUS
MOHATHSIM
(GKECTKOCTb BOJbI»
,OITMCHIBAaTh CBOMCTBA
YTOJIbHOW KUCJIOTHI,
COCTAaBJISITh YPAaBHEHUS
peaxkuui,
COOTBETCTBYIOLINX
KIIETIOYKE
IIPEBPALLEHUH ,
COCTAaBJISITh HA3BAHUS
COJIEU YTOJIBHOU

KHUCJIOTHI,
MPOBOJIUTH
KAQ4YE€CTBEHHYO

peakiuio Ha KapOoHaT -
WOH

Ilonyuam 6o3modncHocms
HAYYUMbCAL:
IIPOTHO3UPOBATH
XAMUYECKUE CBOMCTBA
BEIIIECTB HA OCHOBE UX

CBOWCTB U
CTpOCHHSA




51. | Kpemnnii CtpoeHue aToMa KpeMHus; | [1ayiamcs,
KPUCTAJUTAYECKU I XapaKTepu3oBaTh
KpEeMHHI1, ero cBoiictBa u | CTPOCHHC aTOMa
pUMEHEHHE KpEMHUS, 06LﬂCHiITL
3aBUCHUMOCTH CBOMCTB
KPEMHUS OT €Tro
nosoxkenus B [ICXD
JI.1. Menneneena,
COCTaBJISTh
XUMUYECKHE
ypaBHEHUS,
XapaKkTepu3yronme
XUMHUYECKUE CBOMCTBA
KPEMHUS
Honyuam
803MOIHCHOCD
HAYYUmMvCsl:
rpaMOTHO
oOpaiartbcs ¢
BEILIECTBAMU B
IIOBCEHEBHOM KU3HU
52. | Coenunenus Oxcun kpemuns (IV), ero | Hayuames:,
KpEeMHUS HPHPOIHBLE 82(1:/11/(1:)11)12113&% CBONCTBA
pasHoBuaHOCTU. CHINKATBL| kpeMHHUS, COCTABIIATh
3Ha4YE€HHE COCIMHEHUN ypaBHEHHSI PEaKIIHil,
KPEMHHS B )KUBOU 1 COOTBETCTBYIOIINX
HEXMBOM IPUpOJIE. «LETTOYKEe»
JlemoHcTpanuu: HPEBPAIICHH .
OO6pasiel TPUPOAHBIX
COCJIMHEHNH KPEMHHUSL. HPOBOMHTE
T126. ONBITHI: KaueCTBEHHYIO PEAKIIUIO
41. Tlony4enue Ha CUJIMKAT - UOH
KPEMHEBO KHCIIOTHI U Honyuam
U3y4YCHHUE €€ CBONCTB BOSMOACHOCIN
HAy4umuCsi:
MPOTHO3UPOBATh
XMMHUYECKUE CBOUCTBA
BEILIECTB HA OCHOBE UX
CBOWCTB U
CTpOEHUS
53. | Cunukarnas IlonsaTne 0 cumMKaTHOU Hayvames:
IPOMBILIIEHHOCTb MpOMBITIIIIEHHOCTH. CTEKII0, NPaKTHIECKOMY
LEMEHT, KEpamMHKa. NPHMEHEHHIO

JemMoHcTpauuu:
OG6pas31ibl cTeka,
KepaMUKH, IIEMEHTa

COEAUHEHNN KPEMHUSA
Ilonyuam eo3modicHocmo
HAYYUMbCA:
IIPOTHO3UPOBATh
XUMUYECKHE CBOMCTBA
BEILIECTB HA OCHOBE UX




CBOWCTB U
CTPOEHUSA

54.

IpakTHyeckas
padora Ne6
[Tomyuenue,

[Tomyuenue, cobupanue u

pacrio3HaBaHue
ra3oB

Hayuamcs: obpamarecs
c

71a00paTOPHBIM
000pyIOBaHUEM U
HarpeBaTEIbHBIMU

npudopamu
B COOTBETCTBHH C
IpaBUJIAMU

coOupanue u
pacro3HaBaHHe
ra3oB

TEXHUKHU
0e30IacHOCTH,
OIIMCHIBATh
XUMHUYECCKHUHU
AKCTICPUMEHT C
ITOMOIIBLIO SI3bIKA
XHAMUH, 1€71aTh BBIBOIbI
110

pe3ynbTaTam
IKCIIEPUMEHTA.
Honyuam
603MOINCHOCb
HAYYUmMbCsL:
0CO3HAaBaTh
HEOOXOIUMOCTh
coOII0IeHUS

npaBuiaTh u OT s
COXpaHEHHS CBOETO

3I0POBbS U
OKPY>KaIOIIHX

55.

O0o0011IEHME 1O
TEME

«HemeTauibny

Hayuamcs: 06006mars
3HAHUS U
TIPE/ICTABIIATh 1709
CXEM, TaOIHII,
IIpe3eHTalNN

56.

KoHTtpoibHasn
padora Ne3 1o
TEME
«Hemerannb»

KoHTpOJIb IpEAMETHBIX U
METaIpeIMETHBIX YIeOHBIX
JEUCTBUU 11O TEME
«Hemeramisl»

Hayuamca:
MPUMEHSTh
MOJTyYCHHBIC

3HAHUS U
chopMUpOBaHHBIC
YMEHUSI JIJIs1 PeIICHUs
y4eOHBIX 3a/1a4




57. | Tlepuomuueckuii [epromuaeckuii Hayuamcsa: 006001marth
3aKOH U 3aKOH - uH(OpPMAITHIO TIO TEME B
Ilepuoandeckas Tlepuoauueckast BHJIC CXCM, BBIIOJIHATh
cucreMa CHCTEMA TECTOBBIC 3aJaHUS
J1. 1. MenpaeneeBa XUMHUYECKUX
B CBETE TCOPUH 3JIEMEHTOB
CTPOEHHUSI aToma . . Menpeneena.
DU3NYECKUN CMBICI
MOPSIIKOBOI'O HOMEpa
3JIEMEHTa, HOMEPOB
nepuo/ia v TPYIIbI.
58. | 3akoHOMEpHOCTH 3aKOHOMEPHOCTH Hayuamcs :0000111aTh
M3MEHEHUs U3MCHCHUS CBOMCTB UH(POPMALIKIO 110 TEME B
CBOMCTB 3JIEMEHTOB U KX BHJIC CXEM, BBIIOJIHATE
3IEMEHTOB M HX COCTMHECHHM B IEPHOJIaX U | TECTOBYIO
COEINHEHUI B rpymnmax B CBeTve paoory,
epUOAX 1 IPEICTABIICHUN O CTPOCHUH
IpyIIIax B CBETE aTOMOB DJICMEHTOB.
IPE/ICTABIICHH 3nauenue [lepuoauyeckoro
it 0 cTpoeHnn 3aKOHa
aTOMOB
9JIEMCHTOB.
3HauecHue
[lepnonnueckoro
3aKOHa
59. | Buzpl Buibl XHUMHYECKHX CBsi3eid 1 {14y4amcs. 0000mars
XAMHYCCKHX THITBI KPUCTATTMICCKHIX MH(OPMAIIHIO 10 TEME B
CBSA3EH U THITBI PEIIETOK. BHJIC TaOJIMILBI,
KPHCTAIUTHIECK B3aumocBs3b ctpoenns u | BPUTOTHATE TCCTOBYIO
UX PEIIETOK. CBOJCTB BELIECTB paboty
BzanmocBs3b
CTPOCHUS U
CBOMCTB
BEIIICCTB
60. | Knaccudukamms Knaccudukanus Hayuamcs: 060010aTh
XUMHUYECKUX XUMHUHCCKHUX MH(POPMALIHIO TI0 TEME B
peaxuuii mo PCaKIIt MO Pa3IH4HbIM BHJIC CXEM, BBINOJIHATE
MpU3HAKaM (YUCIIO U COCTaB TECTOBBIE 3a.1aHMAs
Pa3IMYHBIM
pearupyromnmx u
IIpU3HaKaM.

00pa3yIouXxcsi BEIIECTB;
HaJIM4Ke TPAHUIIBI pa3fena
as;

TeroBol 3¢ dexT;
W3MEHEHUE CTEIECHEN
OKHUCJICHUSI aTOMOB;
UCIIOJIb30BaHNE
KaTaJn3aTopa;




HaIlpaBJeHUE
IPOTEKAHUS).

61. | CkopocTs CKOPOCTh XMMUUECKHX Hayuamcs: 0600maTh
XAMUYECKUX peaxuuii 1 haKTopl, UH(OpMAIIHIO TIO TEME B
peakuuii BJIUSIOIINE HA HEe BUJIE CXEM, BBIIIOJIHSTH

TECTOBYIO
paboty

62. KJIaCCI/I(I)I/IKa]_[I/ISI HpOCTBI@ U CIIOKHBIE HayLlaI’nC}Z,' 000011aTh
HEOPTaHHIECKHX BelecTBa. MeTasuibl 1 HH(OPMAITHIO 110 TeME B
BCIICCTB HEMETaJIbI , COCTAB, BHU/JI€ CXEM, BBIIIOJIHATH

KJ1accu(puKanus TCCTOBYIO
paboty

63. | CaoiicTBa O6LIMe XUMUYECKHE Hayuamcsa: 006001maTh
HEOPraHUYECKUX CBOMCTBa OKCHJIOB U MH(OPMAIIHIO [0 TEME B
BCILICCTB TUIPOKCHIOB (OcHOBaHuif, | BAAC CXEM, BBINOTHATE

KHCIIOT, aM(OTEPHBIX TECTOBYIO
TUIPOKCHUJIOB), COJIU B padory
cete TO/]

64. | Tenernueck [ eHEeTHYECKUE PSIIBI Hayuamca: 006001maTth
ue psIbI MeTaJljia, HeMeTamia 1 MH(OPMAIIHIO 110 TEME B
MeTaa, MepEXO/IHOr0 MeTasLIa BUJIC CXEM, BBIITOJIHATD
HEMeTaJuia 1 TECTOBYIO
MIePEX0THOTO pabory
MeTajia

65. | Tpennnr- TpeHuHr-TecCTUPOBaHKE
TECTUPOBAHUC o Bapuantam ' MA
110 BapHaHTaM IPOIILIBIX JIET U
A JIEeMOBEPCHUU
MIPOIILIBIX JIET
U JICMOBEPCHUH

06. | KonTpoabHas TecTupoBanue 110 Hayuamcs:
padora Ne4 BapuanTtam [ TA IIPUMEHSITh
Pemenune 'TA JIEMOBEPCHUH IIOJIyYEHHBIE

3HAHUS U
c(hopMHUpPOBAHHbIE
YMEHHSI JJTST PEIICHUS
yueOHBIX 33134

67 | Peseps
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Onucanne y‘l@ﬁHO-MeTOHH‘IeCKOI‘O H MAaTCPUHAIBHO-TEXHUICCKOI'O

ob0ecnneyeHusi Y4eOHO — MeTOUUYECKOe o0ecredeHue

2. TlpumepHas mporpaMma OCHOBHOTO 0OIIero 00pa3oBaHus Mo XUMHH (6a30BbIN YPOBEHB);

3. Asropckas nporpamma O.C.I'abpuensna, coorBeTcTByromas denepaibHOMY
['ocynapcTBeHHOMY 00pa30BaTEIbHOMY CTaHIAPTY OCHOBHOTO OOIIETo 00pa3oBaHus

U gomyiieHHas MuHUCTEpCTBOM 00pa3oBaHus M Hayku Poccuiickoit deneparun
(O.C.I'abpuensn [Iporpamma kypca xumuu i 8-9 kitaccoB 00111e00pa3oBaTEIbHBIX
yupexaennit / O.C.I'abpuensia. — M.: [Ipoda, 2012r.).

4. TI'abpuenan O. C., Ocmpoymos U. I'. HactonbHasi KHUTA yUUTENA. XUMHUS. 9 K JI.:
Metoauueckoe nocoobue. — M.: Jlpoda, 2010r

5. Xumus. 9 k 11.: KonTponbsHbie U ipoBepouHbie padboThl k yueOHuky O. C. ["'abpuensna
«Xumus. 9/ 0. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. — M.: JIpoda,
2009r.

6. Tabpuensn O. C., Ocmpoymos U. I'. N3yuaem xumuto B 9 k 11.: Junaktuueckue
Marepuaiibl. — M.: bk motoc, 2009r.

7. T'abpuensn O. C., HAwykosa A. B. Pabouas Terpaas. 9 k 1. K yuebnuky O. C.
["abpuensna «Xumus. 9. — M.: [Ipoda, 2012r.

8. I'abpuensn O. C., Bockobounuxoea H. Il. Xumusi B TecTax, 3agadax, yNpaKHEHUSX.

8— 9 xi1. — M.: [lpoda, 2009r.
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