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IHosicHUTEABLHAA 3AIIMCKA

Pabouas nporpamma juist 9 kiacca o01e00pa30BaTEIbHBIX YUPEKACHHMN

(0a30BbIil YPOBEHB ).

Pabowas mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusMH DenepaabHOr0 TOCYAapCTBEHHOTO
00pa30oBaTeNbHOTO CTaHAapTa OCHOBHOTO oOOmIero oOpa3oBaHMs BTOPOro  MOKOJeHuWs, IIpumepHoii
IpOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMs 1O XUMHUHU M aBTOPCKO# IIporpammer kypca xumuu st 8-9
KJIAaCCOB  00ImIeo0pazoBaTeNbHBIX — yupexacHuii(0a3oBeii  ypoBens) O.C. Tabpuensaa (2012rona).
Hacrosmas nporpamma yduTbeiBaeT pekomeHianuu [IpuMepHON mporpamMmbl 1O XMMHH JUII OCHOBHOM
LIKOJIBI.

Pabouas mporpaMmma no XMMHH: KOHKPETH3UPYET MojoxkeHuss DyHIaMeHTaNbHOTO spa CO/IepKaHus
00y4YeHHs XHMHH C Y4€TOM MEKIPEIMETHBIX CBSI3€H y4eOHBIX NMPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA,
OTpe/ieNIsieT MOCIEeI0BAaTeIbHOCTh W3YYEHHUs E€AMHHUIl COJIep’KaHUs OO0yd4eHHMs] XMUMHH U (OPMHUPOBAHUS
(pazBuTusi) OOmUX Y4eOHBIX M CcHeNM(PUYECKUX TPEAMETHBIX YMEHHWH; JaeT OpPHUEHTHPOBOYHOE
pacnpezeneHue yaeOHOro BpeMeHH 110 pa3jielaM U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEe.

Copep:xaHue MporpaMMbl HallpaBJIEHO Ha OCBOECHME 3HAHUM M Ha OBJIQJICHHE YMEHUSMU Ha 0a30BOM
ypoBHE, 4TO cooTBeTcTByeT (OOpa3zoBarenbHOM mporpaMme MKoJdbl. (OHa BKIIOYAaeT BCE TEMBI,
MpelycCMOTpeHHbIE (peepaabHbIM TOCYAapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHAAPTOM OCHOBHOT'O OOILEro
o0pa3oBaHUs 10 XUMHUHU U aBTOPCKOM MporpaMMoit yueOHOTO Kypca.

[Iporpamma kypca «XuMHUM» TOCTpOEHA HA OCHOBE CIHPAJIbHOM MOJEIH, NpelycMaTpHUBarOEn
MIOCTETIEHHOE PAa3BUTHE U YIJIyOJIeHWE TEOPETUYECKHX IMPEACTAaBICHUN IMPH JIUMHEWHOM O3HAKOMIIEHUHU C
SMIUPUYECKUM MaTEPUATIOM.

B npeaMeTax CCTCCTBCHHO-MAaTEMATUYCCKOIr0 IMUKIAa BCAYIOYIHO POJIb HUIpac€T II03HABATCIbHAsA
ACATCIIBHOCTE U COOTBETCTBYIOIIMC e¥ Io3HaBaTeIbHEIC y‘IG6HI>IC ,HCP'ICTBHSI. B cBsi3u ¢ 3TUM OCHOBHBLIMH
neJasasMu OﬁyquHﬂ XHMHH B OCHOBHOM IIKOJIE SIBJISIOTCS

1) dopmupoBanue y oOydarOmMUXCsd YMEHHUS BHUACTh M TOHUMATh IIEHHOCTh OOpa30BaHMs, 3HAYMMOCTH
XMMHYECKOTO 3HAHMS Ul Ka)XJO0To YeloBEeKa HE3aBUCHMO OT €ro MpodeccuoHalbHON IesITeNbHOCTH;
yYMEHHS pa3nuyarh (aKkTbl U OLIEHKH, CPAaBHUBATh OLIEHOYHBIC BHIBOJbI, BHJIETh UX CBA3b C KPUTEPUSIMHU
OLICHOK U CBSI3b KPUTEPUEB C OMNpEACNCHHOW CHUCTEeMOW LeHHOCTed, (opMynupoBarb U OOOCHOBHIBATH
cOOCTBEHHYIO MO3UIHIO;
2) dopMupoBaHue y OOydarolIUXCs IEJIOCTHOIO TMPEACTABICHUS O MHUPE U POJIM XUMHUHU B CO3JAHHUU
COBPEMEHHOM eCTeCTBEHHO-HAyYHOW KapTUHBI MHUpPA; YMEHUS OOBICHITH OOBEKTHI M TMPOIECCHI
OKpY)Karolen JeHCTBUTEIbHOCTH — NPUPOJHOM, COIMAIBHOM, KYyJIbTYPHOM, TEXHUYECKOH Cpelbl,
UCIIOJIB3YS TUIS 3TOTO XUMHYECKUE 3HAHUS,
3) mpuobpereHHe OOYUYAIOLIUMUCS OIBITA PA3HOOOpPA3HOW NEATENBHOCTH, MO3HAHUS M CaMOIIO3HAHUS;
KITFOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), UMEIOIUX YHUBEPCATbHOE 3HAYCHHUE JUTSI Pa3IUUHbIX
BUJIOB JCSATENBHOCTU: pEIIeHUs TMpoOieM, MPUHITHUS peIIeHWH, I[ONCKa, aHanu3a U 00paboTku
uH(poOpMalliY, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB W3MEPEHM, COTPYAHUYECTBA, OE30MACHOTO
oOpallleHus ¢ BeleCTBAMU B TOBCEIHEBHOM KU3HH.

3agayamu u3ydyeHus yueOHOro nmpeamera « XUMHUs» B 9 Kiacce SBISIOTCS:

yueOHbIe: (POpMHpPOBAHNE CHUCTEMBbl XMMHYECKUX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOW KapTUHBI
MUpa;

pa3BHUBaIOlUe: PAa3BUTHE JIMYHOCTH OOy4aloOUIMXCS, UX HWHTEIJIEKTyallbHOE ¥  HPaBCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHWE Y HHUX T'YMAaHUCTHUYECKUX OTHOIIEHMH U  OKOJIOTUYECKU
11e11ecoo0pa3Horo MOBEACHUS B OBITY U B TPYJOBOU JESITENLHOCTH;

BOCHUTATEIbHbIE: (OPMUPOBAHUE YMEHMI O€30MacHOrO OOpallleHUs C BEIIeCTBAMHU, HCIOIb3yeMBIMU B
MMOBCETHEBHOM JKU3HU; BHIPAO0OTKA MOHUMAHHS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XUMUH, a TAKXKE
(dhopMHUpOBaHKE OTHOIICHHS K XUMUU KaK K BOBMOXKHOUM 001acTu OyAyIIel MpakTUIeCKON NesITebHOCTH.

O0mas xapakTepucTHKa y4eOHOro npeamera « XuMus»
B cootBerctBUM ¢ DenepalbHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM OCHOBHOTO OOIIEro
o0pa3oBaHus ydariuecs A0JDKHBI OBJIAJIETh TAKUMHU MTO3HABATEIbHBIMH YYeOHBIMU JEHCTBUSAMH, KaK YMEHHE



dbopmynupoBarh mMpoOJIeMy W TUINOTE3Y, CTaBUTh LIETH W 3a7add, CTPOUTH IUIAHBI JOCTHIKEHHS IEeNeH U
pEelIeHHs TIOCTaBJICHHBIX 3a7ad, NPOBOAMTH OSKCIIEPUMEHT M HAa €ro OCHOBE JellaTh BBIBOJBI U
YMO3aKJTFOUCHUsI, TPEJICTABIISITh UX U OTCTAUBAThH
CBOIO TOUKY 3peHus. Kpome 3Toro, ydamiuecs: JOKHBI OBIQICTh PUEMaMH, CBSI3aHHBIMU C OTIPE/ICIICHUEM
MOHATHI: OrpaHUYNBATh WX, OMHUCHIBATh, XapaKTePU30BaTh U CpaBHUBATh. CIeIOBATEILHO, MIPH H3YUCHHUH
XMMHH B OCHOBHOH IIKOJIC ydaliuecs MOJDKHBI OBIAJCTh YUCOHBIMU JCHCTBUSMH, TO3BOJISIONUMHU HM
JOCTUYb JITYHOCTHBIX, MMPEJAMETHBIX U METANPEAMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.
[Ipemnaraemasi mporpamMMa IO XUMHHU PACKpPBIBACT BKJIAJ y4eOHOTro MpeaMera B JOCTHIKCHHE IIeieiH
OCHOBHOTO 00111er0 00pa30BaHUs M ONPEISISICT BAKHEHIIIHE COIepIKaTeIbHbIC JIMHUN TIPeIMETa:
BeIIECTBO — 3HAHHS O COCTaBE M CTPOCHUM BEIIECTB, WX BAKHCUIIMX (UINUYCCKUX U XUMHUYCCKHX
CBOICTBAX, OHOJIOTHYECKOM JICHCTBUU,
XUMHYeCKasi peakuus — 3HAHUS 00 YCIOBHUSAX, B KOTOPBIX NPOSBISIOTCS XWMHUYECKHE CBOWMCTBA
BEIIECTB, criocobax VIIpaBIICHUS XUMHUYCCKHUMH MIPOIIECCAMH,
NpUMeHEeHUuEe BeIlleCTB — 3HAHWS W OIBIT NMPAKTHYECKOH JEATEIHHOCTH C BEIIECTBAMHU, KOTOPBIC
HauOoJIee YacTo YHOTPEOSIOTCS B TIOBCEAHCBHOW JKM3HH, MIMPOKO WCIOIB3YIOTCS B TPOMBIIUICHHOCTH,
CEIIbCKOM XO3SIICTBE, Ha TPaHCIIOPTE;
SI3BIK XUMHHM — CHCTEMa BRKHEHIIMX MOHATHA XAMHUU U TEPMHUHOB, B KOTOPBIX OHU OIHUCHIBAIOTCS,
HOMEHKJIATypa HEOPraHWYEeCKHX BEIISCTB, T. €. UX Ha3BaHUS (B TOM YHUCIIC W TPHUBUAIBHBIC), XUMHUCCKUC
(dopMyITHl M YpaBHEHHS, a TaKXKe TPaBHJIa TIepeBoIa HMH(OOPMAIIMH ¢ €CTECTBEHHOTO s3bIKa Ha S3BIK XUMHH U
obOpaTHo.
IIpu otOope conepxaHUs, KOHKPETH3UPYIOIIETO MPOTPaMMy, VYHUTHIBAIOCh, 4YTO TIepea  OOImM
o0pa3oBaHHMEM HE CTOWT 3ajada MpodEeCCHOHATBHOW TIOJATOTOBKH OOYYalONIUXCs. OTO OMPESITHIO
MMOCTPOCHHUE Kypca KaK OOIIEeKYIbTYPHOTO, HAIIPABIIEHHOTO, MPEX/Ie BCEro Ha (pOpMHUpPOBAHUE U Pa3BUTHE
WHTEpeca K H3YYCHUI0O XHMHH. YYTeHa OCHOBHAs OCOOCHHOCTH ITOJPOCTKOBOTO BO3pacTa — HAYallo
nepexo/a OT JETCTBA K B3POCIIOCTH, KOTOPBIN XapaKTePU3yeTCsl pa3BUTUEM ITO3HABATEIIHHOM cephl.
Ha stame ocHOBHOTO 00I1IeT0 CpeHero 00pa30BaHUs MPOUCXOUT BKIIOYEHUE 00YJAIONIUXCS B MIPOCKTHYIO
U HUCCIIEOBATEIBCKYIO ESTEIbHOCTh, OCHOBY KOTOPOH COCTaBISIIOT TakWe YHHBEpCAJIbHBIC YUeOHbBIE
JEeWCTBUS, KaK YMEHHE BUICTH MPOOIEMbI, CTABUTh BOMPOCHI, KJIacCH(PUIIMPOBATh, HAOIIOAATh, POBOANUTH
AKCTIEPUMEHT, JeJaTh BBIBOJBI M YMO3AKIIIOUCHHUS, OOBSICHATH, TOKA3bIBaTh, 3aIIUINATh CBOU WJIEH, JaBaTh
onpeneneHus: MoHATHSIM. Crofa K€ OTHOCATCS TPUEMBI, CXOTHBIE C ONpEACICHHEM MOHSTHIA: OTHCaHHE,
XapaKTePUCTHKA, Pa3bsCHEHHE, CpaBHEHHE, pazaumucHue. DOPMHUPOBAHUE STHX YHHUBEPCAIBHBIX YYEOHBIX
JNCWCTBUN HavyMHAETCS emé B HAYAJbHOW IIKOJIE, @ B KypCe XHMHH OCHOBHOHM MIKOJBI MPOUCXOIUT HUX
pa3BUTHE W COBEPIICHCTBOBAaHHWE. B CBsI3M ¢ 3TUM pe3epBHBIC Yachl IUIAHHPYETCS HWCIOJIb30BaTh Ha
dbopMuUpOBaHHE W pPa3BUTHUE YMEHHI INPOCKTHOW W HCCIEIOBATEIBCKOW JESTEIBHOCTH, YMEHHE BHIICTh
POOJIEMBI, IEJIaTh BHIBOJIBI U YMO3AKITIOUCHHUSI.

MecTo y4eOHOTr0 npeaMeTa B y4eOHOM IIaHe

Oco0eHHOCTBIO CcoJepKaHUsl Kypca «XUMUS» ABIAIOTCS TO, YTO B Oa3MCHOM yueOHOM (0Opa30BaTEIIbLHOM)
IUTAHE ATOT MPEIMET TOSBISCTCS IMOCIEAHNAM B PsIy U3YUEHHs] €CTECTBCHHOHAYYHBIX JUCIUILIUH. JlaHHas
HEOOXOJMMOCTh ~ OCBOCHHUSI OOBSCHSAETCS TEM, 4YTO IIKOJBHUKHA JOJDKHBI O0JIaiaTh HE TOJBKO
OTIPENICIICHHBIM 3aIlacOM IPEIBAPUTEIIBHBIX ECTECTBEHHOHAYYHBIX 3HAaHUH, HO M JOCTAaTOYHO XOPOIIO
pa3BUTBHIM a0CTPAKTHBIM MBIIUICHHEM. YYal[MMHUCS Y)K€ HAKOTUICHBI 3HAHUS MO0 CMEKHBIM JUCIUIUIMHAM
UKIa: OMOJIOTHH, (PU3UKH, MATEeMAaTUKH, reorpadpuu, cHOPMHUPOBAIUCH YMEHHUsS aHAJIU3UPOBATh, BECTH
HaOIIO/IEHUS], CPABHUBATH OOBEKTHI HAOIOICHNUS.

B cooTBeTcTBUM ¢ y4eOHBIM TUIAHOM Ha M3y4eHHE XUMHUH B 9 Kilacce OTBOIUTCS 2 yaca B Hezento, 70 4acoB
B TOJ, IPY HOPMATUBHOM MPOJOKUTEIHHOCTH ydeOHOro roja 35 y4eOHbIX Henedb. B coOTBETCTBUU €O
CIIOXKHBIIECHWCA TMPAKTUKOM OpraHu3alud OCHOBHOTO o0O0mero oOpa3oBaHus B  00pa3oBaTelbHBIX
YUPEKICHHUSIX 00Iero o0pa3oBaHus peabHas MPOJA0DKUTEIBHOCTh YU€OHOTO T0Jla MEHbIIIe HOPMATHBHOM
u coctaBinseT 34 yueOHbIe Hefenu. TakuM 00pazom, BpeMs, BbIAeNsseMoe pabouyuMu y4eOHbIMU TTaHaMU Ha
M3yYeHHEe XUMHH B 9 Kiacce Ha PAaKTUKE paBHO 68 yacam.

IIporpaMmMoli IpeayCMOTPEHO MPOBEACHUE:

KOHTPOJIbHBIX paboT — 4,

MPAKTUYECKUX paboT — 6 4acoB.

Cpok peanusaliii mporpaMMbl — OJIMH Y4eOHBIHN TO/.



®opmMbl, METObI M CPeICTBA 00y4eHHs, TEXHOJIOTHH

B nanHOM Kiacce BeqyImMMU METOJaMH OOyUEHHsSI TIPEAMETY SBISIOTCS: OOBSICHUTEIBHO-HIUTIOCTPATUBHBIN
U pEnpOAYKTUBHBIN, XOTs HCIIOJIb3YETCS M 4YaCTMYHO-TIOUCKOBBbIM. Ha ypokax HMCIOIB3YIOTCS 3JIEMEHTBI
CIICAYIOIIMX TEXHOJIOTUI: TUYHOCTHO - OPUEHTUPOBAHHOE O0yueHHe, AUATOrHIecKoe o0ydueHue, ooyueHue
¢ IpuMeHeHueM onopHeIx cxeMm, KT, npoekTHas 1eaTeIbHOCTb.

Ucnone3ytorcs  crnemyronue ¢GopMbl  00ydeHHUS y4eOHbIE 3aHATHS, HAOJIOJICHUS, OIIBITHI,
9KCHEPUMEHThI, paboTa C Yy4eOHOW W JIONOJHUTEIBHOW JIUTEPATypOH, aHaJlIW3, MOHUTOPUHT,
uccienoBaTeNibekast pabora, npeseHtanus. OnpeaeseHHOe MECTO B OBJIAJICHUM JAHHBIM KypCOM OTBOJUTCS
CaMOCTOSITEIIbHOW padoTe: MOArOTOBKA TBOPUYECKHX paboT, cooOmeHmi, pedeparos.

®opMbI IPOMEKYTOUYHON M HTOTOBOM aTTeCTALIMH

[IpomexyTouHas aTTecTanus IPOBOJUTCS B popMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOATEIbHBIX PaboT;

- IPAKTUYECKUX;

- TBOPYECKHX paboT.

VYyamuecs npoxoaaT UTOroByro arrectanuio — B Bujae ['MA.

O6yuenue Bengrcs no yueOHuky O.C.I'abpuensin «Xumust 9 Kiacc», KOTOPBIA COCTABISAET CAUHYIO JIMHUIO
y4eOHUKOB, COOTBETCTBYET (peepaJbHOMY TOCYAApCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa BTOPOTO
MOKOJIEHHsI ©a30BOT0 YpOBHS M peanusyeT aBTopckyto nporpammy O.C.I'abpuensna( 2012r.)

OT1anunTesIbHbIE 0CO0EHHOCTH PadoYel MPOrpaMMbl M AaBTOPCKOI

OcHOBHOE coJiep>KaHue aBTOPCKOM MOTHOCTBIO HAIILJIO OTPa)K€HHE B JaHHOW padouell mporpaMmme.

B pabouyio mnporpamMmy Mo XUMHH BHECEHBbl HM3MEHEHMsI MO CPAaBHEHHIO C aBTOPCKOM: M3  pe3epBa
nobasieno 1 wac Ha «Metamel» u goGaBineH lvyac Ha Ilpaktukym 1 «CBoicTBa METANIOB W HX
coemuHeHUI». OCHOBHOE OTIWYHE JaHHOW paboyeil mporpaMmbl OT aBTOPCKOW COCTOWT B TOM, YTO B
aBTOPCKOM MporpamMme IMpakTU4YeCKHe padOThl CTPYNIUPOBAaHBI B OJOKM - XUMUYECKUE TPAKTUKYMBI,
KOTOpbIE MPOBOATCS IOCJI€ HM3y4eHUS HECKOJBKHMX pa3lesioB, a B pabodeil mporpaMMe 3TU Ke
MpakTH4ecKue paboThl JAIOTCS MOCJIE HM3YYEHHsS] KOHKPETHOM TeMbl. DTO MO3BOJISET JIy4Ile 3aKpernHTh
TEOPETUUYECKUI MaTeprall Ha IPAKTUKE U IPOBEPUTH NMPAKTUYECKUE YMEHHUS U HABBIKK HEITOCPEICTBEHHO I10
naHHOW TeMe. YToObl MpPOBECTH MNPAKTUYECKYI0 paboTy MO KOTJa-TO H3Y4eHHOH Teme, TpeOyercs
JOTIOTHUTEIBHOE BpeMsl Uil MOBTOPEHHS] TEOPETUUYECKHX OCHOB, YTO HUCKJIIOYAeTCs B JaHHON paboueit
IporpamMmMe.

Koanuecrso
Koaunuecrso
4acoB B .
Pazpnen . 4acoB B padoueit
aBTOPCKOM
nporpamMmme
nporpamMmme
1. Bremenme. OOmas xapaKTepPUCTHKA XUMHYECKUX
3JIEMEHTOB U XUMHUYECKUX peakuuid. [leppoauyeckuil 3aKoH 10 10
n Ilepmoguueckass cucTeMa XHMHUYECKHX OSJEMEHTOB
J.M.MenneneeBa
2.Mertamisl 14 14 +1 +2+1
3.IIpaktukym 1 «CBOMCTBa METAJIJIOB U UX COEAMHEHUI» 2 -
4 . HemeTaimisl 25 25+3
5. Ilpaktukym 2 «CBOMCTBA HEMETAJIOB U UX COCAUHEHUI 3 _
6.0060011eH1e 3HAHUH 110 XUMHUH 332 KypC OCHOBHOM LIKOJBI.
ITogroroska x T A. 10 12
Peseps 6
HUroro:
70 68




PesysabTaTaMm ocBoeHHs Kypca XUMHUH

HpI/I HU3Yy4YCHUU XHUMUHU B OCHOBHOM IIIKOJIE 00eCIeunBaeTcs JOCTHUIKCHHUEC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX H
NpEAMETHBIX PC3YyJIbTATOB.

JIn4HOCTHBIE:

® B IIEHHOCTHO-OPHEHTAIIMOHHOM cepe — YYBCTBO TOPAOCTH 32 POCCHICKYIO XHMUYECKYIO HayKy, TYMaHH3M,
OTHOILIEHHE K TPYAY, LIeIeyCTPEMIIEHHOCTb;

e (hopMupoOBaHHUE IEHHOCTH 370POBOro U Oe30macHoro o0pasa KU3HHU; YCBOCHUE MPABUJI UHAWBHIyaJIbHOTO U
KOJUIEKTUBHOT'O 0€30MacHOT0 MOBEICHHSI B YPE3BBIYANHBIX CUTYAIHAX, YIPOKAIOIINX )KU3HU H 3/I0POBBIO
JTIOJICH;

® B TPYAOBOH cpepe — rOTOBHOCTH K OCO3HAHHOMY BHIOODY JaNbHEHIIeH 00pa30BaTebHONW TPaeKTOPHH;

B MTO3HABATEIBHONW (KOTHUTUBHOMN, HHTEIIEKTYJIbHON) chepe — yMEHHUeE YIPaBJIsITh CBOSH MO3HABATEIHHOM
JESATENBHOCTBIO.

e (QopMupoBaHHE OCHOB IKOJIIOTHYECKON KYJIBTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YpOBHIO
9KOJIOTHYECKOTO MBIIUICHHS, Pa3BUTHE OIBITA IKOJIOTHIECKH OPUEHTUPOBAHHON pe)IeKCHBHO-OIIEHOYHOH 1
MPaKTHYECKONW JAEATENbHOCTH B KU3HEHHBIX CUTYAIUX;

MertanpeaMeTHbIe:

® YMEHHE CaMOCTOSTEIBHO ONPEAENIATh LENU CBOEro OOydeHUsl, CTaBUTh W (OPMYIUpPOBATh Ui ceOsi HOBBIC
3ama4y B yu€Oe M IMO3HABATEIBHON JeITEIbHOCTH, Pa3BUBaTh MOTHBBI M MHTEPECHI CBOCH MMO3HABATEIbLHOU
NeSITeTHbHOCTH;

® YMCHHE CaMOCTOATECIIbHO INIAHUPOBATH ITYTU JOCTUKCHUA uenef/'l, B TOM 4YHUCJIC aJIbTCPHATUBHBLIC, OCO3HAHHO
BBIOMpaTh Hanbomee 3PPEKTUBHBIC CITOCOOBI pellieH s y4eOHBIX U TIO3HABATENbHBIX 3a1a1;

® YMEHHME COOTHOCHTb CBOU JEHCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMM, OCYILECTBIISATH KOHTPOJIb CBOEH
JEeATEIbHOCTH B TIPOLIECCe JIOCTHXKEHHUsSI pe3yibTaTa, OINpelesaTh crocoObl AeficTBUH B pamKax
TIPEIOKCHHBIX YCIIOBUHA W TPeOOBaHUM, KOPPEKTHPOBATH CBOW ACHCTBHS B COOTBETCTBHH C M3MCHSIOIICHCS
CUTYyallueH;

® yMEHHE OI[CHUBATh MPABUIILHOCTD BBITIOIHEHHS yIeOHON 3a/1a4n, COOCTBEHHbBIE BO3MOXXHOCTH €€ PEIICHHS;

® BJIaJICHUE OCHOBAaMM CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHSITHS PELIEHUI 1 OCYILECTBICHUS OCO3HAHHOIO BBIOOpa
B y4eOHOI ¥ MO3HABATENFHON e TETHHOCTH;

e YMEHHME ONpeNeNisiTh IOHSATHA, CO3JaBaThb OOOOIIEHHWS, YCTaHABIMBATh AHAJOIMH, KIacCU(pULIUPOBATS,
CaMOCTOSTEIIBHO BbIOMpaTh OCHOBAHUS W KPUTEPUM [UI KJIACCH(UKAIMM, YCTaHABJIMBAaTh IPUYMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUIECKOE PACCYXKICHHUE, YMO3aKI0UeH!E (MHIYKTUBHOE, JEIyKTUBHOE U 110
aHAJIOTHH) U JENaTh BHIBObI;

® YMEHHE CO3l1aBaTh, NPUMEHITH U IPeoOpa30BHIBATH 3HAKM M CHUMBOJIBI, MOIEIM M CXEMbI JUIS PEIICHUS
y4eOHBIX M [103HAaBaTEIbHBIX 33724,

® YMEHHE OpPraHU30BbIBATH YU€OHOE COTPYAHUYECTBO M COBMECTHYIO ACATEIBHOCTD C YUUTENIEM U CBEPCTHUKAMH;
paboraTh MHAMBHAYaJbHO W B TIpYIIE: HAXOOUTH OOIIee pElICHHE W pa3peliaTb KOH(IUKTHL HA OCHOBE
COrJacoBaHMs MO3ULUH U yu4€Ta HHTEpPECOB; (POpMynHpOBaTh, APT'YMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

® YMEHHE OCO3HAHHO HCIIOJIb30BaTh PEUEBBIC CPEICTBA B COOTBETCTBHUH C 3a1a4ei KOMMYHHUKAIIMU AJIs
BBIPQ)KEHHSI CBOUX YYBCTB, MBICIIEH U OTPEOHOCTEH; IITaHUPOBAHNUS U PETYIISILIUN CBOCH IESTEIbHOCTH;
BJIaJICHUE YCTHOW U MUCbMEHHON PEYbI0, MOHOJIOTMYECKOM KOHTEKCTHOU pEUbIO;

e (QopMHpOBaHHME U  pa3BUTHE KOMIIETGHTHOCTH B  OOJIACTM  HCHONb30BaHHUS  MH(OPMALOHHO-
KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH;

e (dopMHpPOBAaHHE M pa3BUTHE HKOJOIMYECKOTO MBIIUICHUS, YMEHHE INPUMEHSITh €ro B I03HABaTEIbHOM,
KOMMYHHMKAaTHBHOH, COLIMAILHON NPaKTHKE U MPO(heCCHOHAIbHON OPUEHTALHH.

IIpeameTHbIE:

1.B no3naBarenbHOI cepe:

® /1aBaTh ONPENEIEHNS N3YYEHHBIX OHATUI: «XMMHUYECKHH 3JIEMEHT», «aTOM», KHOH», «MOJIEKYJIay, «IIPOCThIE U
CIIOKHBIC BEILECTBa», «BEIIECTBO», «XHUMHYECKas (QopMyia», «OTHOCHUTENbHAs AaTOMHAs Maccay,
«OTHOCHUTENBHAS MOJEKYJSIpHas Macca», <«BaJICHTHOCTB», «CTENEHb OKHCICHHS», «KpUCTaJUINYeCcKasi
peleTKay, «OKCUABD, «KUCIOTHD», KOCHOBAHUS, «COIHNY», «aM(pPOTEPHOCTDY, KMHAUKATOPY, «IEPUOANYECKAN
3aKOH», «IepHOAMYECKas  TaOJaMLIa», «HU30TONBD), «XMUMHYECKas CBS3bY, <AJIEKTPOOTPULATEIBHOCTDY,
«XUMHYECKas  peaknus»,  «XUMHYECKOE  ypaBHEHHE»,  «TEHETHYecKas  CBS3b»,  «OKHCICHHER,
«BOCCTAHOBJIEHUEY, «3JEKTPOIUTHIECKAs JUCCOLMALNA», «CKOPOCTh XMMHUECKON PEaKLIUN»;



® OnucaTb JEMOHCTPAIIMOHHBIC U CaAMOCTOATCIIbHO ITPOBCACHHBIC XUMHNYCCKUEC SKCIICPUMCHTHI,

® OINHMCBIBATHL U pa3jindaTbh U3YUCHHBIC KJIACChl HECOPTAHUYCCKHUX COCHHHCHHﬁ, IPOCTBIC U CJIOKHBIC BCIICCTBA,
XUMHYCCKUC PCAKIINU;

o KIacCH(pUIMPOBATH U3yUCHHBIE OOBEKTHI U SIBICHMUS,;

e 5lenaTh BBIBOABI W YMO3AKJIIOUEHHs W3 HaONIOJCHWH, W3YYEHHBIX XHUMHYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATH CBOMCTBA HEU3YUECHHBIX BELIECTB I10 aHAJIOTUU CO CBOMCTBAMHU U3YUYECHHBIX;

® CTPYKTYpUPOBATh H3YUEHHBIH MaTepHual U XUMHUECKYIO HH()OPMAIIHIO, TONYyIEHHYIO U3 APYTHX UCTOYHUKOB;

® MOJEIUPOBATh CTPOEHUE ATOMOB JIEMEHTOB 1-3 11EepUOJ0B, CTPOSHUE IPOCTHIX MOJIEKYII;

2.B IeHHOCTHO — OPUEHTAIIMOHHOM cdepe:
® aHANHM3UPOBaTh W OICHUBATH IOCIEACTBHUS JJIsl OKPYXAlolled cpeabl OBITOBOM M MPOW3BOACTBEHHON
JeATelIbHOCTH YelIOBEKa, CBSI3aHHOW C MepepadOTKON BEIECTB;
3. B TpyaoBoii cdepe:
® IIPOBOAMTH XUMHYECKUNA IKCIIEPUMEHT;
4. B cepe Ge3omacHOCTH KU3HEAESITETHHOCTH:

® OKa3bIBaTh IMCPBYIO MOMOINb IMpPHU OTPABJICHUAX, OXKOrax MW APYrux TpaBMaX, CBA3aHHBIX C BCUICCTBAMU U
nabopaTopHBIM 000PYIOBAHHUEM.

TemaTH4yecKoe IUIAHUPOBaHHE YYeGHOT0 MaTepuaia

Ne HasBanue riaBbl KonuuectBo IIpakTnueckue KoHTponbsHbIE
TJIaBbI 4acoB paboThI paboTHI
Brenenmne. OOmas xapaKTepuCTHKA 10 Nel

XUMHYECKUX JJIEMEHTOB U
XUMHUYECKUX PEeaKIIui.
ITepuoanueckuii 3aK0H 1
ITepuoanyeckas cucrema
XUMHYECKIX JJIEMEHTOB
J.M.MenneneeBa

1. Meramisl 18 Nel-3 Ne2
3. Hemeramisl 28 Ne4-6 Ne3
5. O00011eHNE 3HAHNH IT0 XUMUH 32 12 Neq

KYpPC OCHOBHOM ILIKOJBI.
IToaroroeka k 'A.

Hroro 68 6 4

OcHOBHOE coepkaHue Kypca

Beengenue. O0mas XapaKTepuCcTHKA XMMHYECKUX 3JICMEHTOB H XMMHYeCKUX peakuuii. [lepuoanmveckuii 3aKoH
u Ilepnoauyeckas cucrema

xumuuyeckux 3j1emeHToB /1. . MenaeneeBa (10 u)

XapakTepucTuKa JJIeMEHTa II0 ero rmoioxkeHuto B llepmoamueckoil cucremMe xumudeckux snemeHtoB J[. U
MenpeneeBa. CBOICTBa OKCUIIOB, KUCIOT, OCHOBAaHUU U COJEH B CBETE TEOPUHU AIEKTPOIUTHUECKON AUCCOLUALUU U
OKHCIICHUSI-BOCCTaHOBJIeHUA. [IoHATHE O MepexoMHBIX 3NeMeHTax. AMGOTEpHOCTh. ['eHeTHYeCcKul psiji IePEXOHOTO
snementa. llepuonnueckuii 3akoH u Ilepuogmyeckas cuctema xumuueckux sneMmeHTtoB JI. M. Menneneesa.
Xumuueckass OpraHU3alMsl KMBOW M HEKUBOM HpUPOAbl. XUMUYECKUH COCTAaB s/ipa, MAHTUU U 3E€MHOU KOPHI.
XuMHUYECKHE 3IIEMEHThI B KJIETKaX JXUBBIX OPraHM3MOB. Makpo- W MHKpO3JeMeHTh. O000IeHHe CBEIeHH O
XUMHYECKUX peakinusax. Knaccuuranusi XUMHUYECKUX PEAKIMA 10 pPa3IUYHBIM MpHU3HAKAM: «4HCIO U COCTaB
pearupyronmmx 1 00pa3yronIuxcsl BEMIECTBY, «TEIoBoi 3 (eKTy», «HapaBIeHUE), KA3MEHEHHUE CTEIICHEH OKUCIICHUS
3JIEMEHTOB, 00Pa3yIOIINX PEarupYIOIINE BEIIECTBaY, «(haza», «HUCIOIb30BaHUE KaTanu3atopay. [loHsITHE 0 CKOpoCcTH



xuMuyecko peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh XHUMHMUECKHMX peakuuil. KatammzaTopbl U KaTaams.
HNuruduropsl. AHTHOKCHIAHTHI.

JdemoncTpanun.

Pazmuunbie hopmer Tabaune [, Y. Menneneesa. Mopgenu aToMoB 3eMeHTOB 1—3-ro neproaoB. Mojenb CTpoeHHS
3eMHOro Imapa (TonepevHbId pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT MPHPOJBI PEarupyrommx
BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIUU OT KOHIICHTPALMU PEarupPYyIOMIUX BELIECTB. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOW pPEaKIUU OT IUIOMAAH CONPUKOCHOBECHHUS PEArUPYIOIIUX BEIIECTB («KUIISALIUH CIION»).
3aBUCHMOCTh CKOPOCTH XHUMHYECKOM peaklIuu OT TEMIEpaTypbl pEarupyrommx BemecTB. [ OMOTeHHBIH U
reTeporeHHbli Katanusbl. DepMeHTaTUBHBIN KaTanu3. MHruoupoBaHue.

JlabopaTopHble ONbITHIL.

1. Tlomy4yenue TUIpPOKCHIA IIMHKA M HCCIEAOBAHUE €ro CBOMCTB. 2.MozenupoBaHue moctpoeHus Ilepmomnueckoit
cUCTeMbl XuMHuueckux 3aeMeHToB JI. M. MenaeneeBa. 3. 3ameleHue xeine3oM Meau B pacTBope cyibdata meau (11).
4. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOU PEAKIIUU OT MPHUPOALI PEarHpyIONINX BEIISCTB Ha MPUMEPE B3aUMOACHCTBUS
KHCJIOT C MeTaJlJIaMH.

5. 3aBHCHMOCTh CKOPOCTH XHWMHYECKOM pEAKIIMU OT KOHIICHTPAIMH pPEarupymoIIuX BEIIECTB Ha MpUMEpe
B3aMMOJICHCTBUS IMHKA C COJISTHOM KHUCIIOTOW pa3jIM4YHON KOHIIEHTPAIUH.

6. 3aBHCHMOCTh CKOPOCTH XHMHYECKOHW pEaKIWH OT IUIOMIAJA CONPHUKOCHOBEHUS pPEAarupyIoluX BEIIECTB. 7.
MonenupoBaHUE KHUTIISIIETO CIOsD». 8. 3aBUCUMOCTh CKOPOCTA XUMUYECKOU PEAKIINH OT TEMIIEPATypPhl pearupyromimx
BEIIIeCTB Ha MpuMepe B3auMoseiicTeus okcruaa Meau (1) ¢ pactBopom cepHOI KHUCIOTHI pa3iInyHON TeMIepaTypsl. 9.
Pasnoxxenue nepokcuia BoAopoaa ¢ moMolnbio okcujaa Mapranna (IV) m kartamasel. 10. OOHapyxeHHe KaTajiasbl B
HEKOTOPBIX MUIIEBLIX MpoayKkTaX. 11. MHrnbupoBanme B3anMOACHCTBUS KUCIOT ¢ METAJUIAMH YPOTPOITUHOM.
IIpeanMeTHBIE pe3yJbTAaThl 00y4eHHs

Yyamuiics K0JKeH yMentb:

WCTIONB30BaTh TIPH  XapaKTEePUCTUKE TIPEBpAIEHUN BEIIECTB TMOHIATHUSA: «XHUMHYECKAs PEaAKIUI», «PEaKIuu
COC/IMHEHUS), «PEAKINH PA3TIOKEHUs», «PEaKIUH OOMEHA», «PEaKIUW 3aMEIICHHS», «PEaKIUN HeUTpaIn3aiuuy,
«OK30TEPMUYCCKUE PEAKIUN», «IHIOTCPMUUYCCKUE PEAKIUH», «OOpaTHMbIEC PEAKIMH», «HEOOPAaTHMBbIC PEaKIHK»,
«OKHCITUTETHbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUN»,  «TOMOTCHHBIE  PEAKIHUHW»,  «TETEPOTCHHBIC  PEaKIIumy,
«KaTaIUTUYCCKHE PEAKITIY», «HEKATATUTHYECKUE PEaKIIUN», «TETUIOBON 3P(EKT XUMHUECKON peakInuy, «CKOPOCTh
XUMUYECKOU peakum», «KaTalInu3aTopy;

XapaKTepu30BaTh XUMHUYECKHE JJIEMEHThI 1—3-ro meprosoB 1o WX TonokeHuto B [lepromndeckoil cucreme
xuMudeckux snemeHtoB JI. Y. MenjaeneeBa: XMMHUYECKUI 3HAK, MOPSAKOBBIA HOMEp, MEPUOJ, TpyIIia, NOArpYyIna,
OTHOCHTENbHASI aTOMHAsg Macca, CTPOSHHE aToMa (3apsi sapa, YHMCIO IPOTOHOB M HEHTPOHOB B spe, O0IIee YMCIIOo
3IEKTPOHOB, pacCIpeNneleHrne dJIEeKTPOHOB TI0 3JIEKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (popMyrna, Ha3BaHWE W THUI
BBICIIIEr0 OKCHJa ¥ THAPOKCHA, JIETYIEro BOIOPOIHOTO COENNHEHUS (TSI HEMETAJIOB));

XapaKTepu30BaTh OOIIHe XUMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M THIPOKCHIIOB; NPHBOAWUTH IIPHUMEpPHI
peaxIuii, MoATBEPKAAFOIINX XUMHUIECKHE CBONCTBA aM(OTEPHBIX OKCHUIOB U THIPOKCHIOB;

JaBaTh XapaKTEPUCTHKY XUMHUYECKMX PEAKUUU MO YUCIAY M COCTaBY MCXOJHBIX BEIIECTB W MPOAYKTOB PEAKIIMH;
TeIoBOMY d3(QeKTy; HaMpaBIeHHIO TIPOTEKAHWUS pPEaKIWW; W3MEHEHHWIO CTENeHEH OKWCICHHS JJIEMEHTOB;
arperaTHOMY COCTOSIHUIO HCXOJHBIX BELIECTB; yYACTUIO KaTalnu3aTopa;

OOBSICHATD ¥ TIPUBOJUTH MPAMEPHI BIUSHUS HEKOTOPHIX (PaKTOPOB (IIPUPOJa PEarHpyIOIINX BEIIECTB, KOHIICHTPAIIH
BEIECTB, JaBIieHHWE, TEMIIepaTypa, KaTalau3aTop, IMOBEPXHOCTh COMPHKOCHOBEHHS PEAaTHPYIONINX BElIeCTB) Ha
CKOPOCTb XUMUYECKHX PEAKLUM;

HaONIO/IaTh W ONKCHIBATH YPABHEHUS pEaKIHi MEKIy BelIeCTBAMH C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIH
POIHOTO) SI3bIKA M SA3BIKA XHUMHUU;

MIPOBOMIUTH OIIBITHI, ITOATBEPKAAIOIINE XUMHUECKIE CBOWCTBA aM(POTEPHBIX OKCHJIIOB M THAPOKCHJIOB; 3aBUCHMOCTD
CKOPOCTH XHMHYECKOH peakIuu OT pas3IudHBIX (PaKTopoB (NMpHpOA pEarupyroluX BEMIECTB, KOHIICHTPAITHS
BEIIIECTB, JaBJIEHUE, TEMIIEpATypa, KaTaau3aTop, TOBEPXHOCTh COIPHUKOCHOBEHMS PEarnPYIOIINX BEIIECTB).

MeTanpeaMeTHbIe pe3yabTaThl 00yYeHUsI

Yyamuiicst 10JIKeH ymens:

OIIpEeNeNaTh I1eNh YYeOHOH JEATENbHOCTH C TIOMOIIBI0 YYUTENs W CaMOCTOSTENbHO, WCKaTh CpPEICTBA ee
OCYIIIECTBIICHUS, paboTasl MO TUIaHy, CBEPSATh CBOM JEHCTBHSI C LENBI0 U MPH HEOOXOJAUMOCTH HCIIPABIATH OIIHOKH C
TTOMOIIIBIO YUUTENS U CAMOCTOSTENBHO;

COCTaBJIATh AaHHOTAIUIO TEKCTA;

co3gaBaTh MOJEIM C BBIIENEGHHEM CYIIECTBEHHBIX XapaKTEPHUCTUK OObEKTa U MPEACTABICHHEM HX B
MPOCTPAHCTBEHHO-TPapHUECKO UM 3HAKOBO-CHMBOJINYECKOH (opMe;

OIpeneNsITh BUABI KilacCu(PUKauu (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

OCYILECTBIIATH MPSIMOE IEAYKTUBHOE TOKa3aTENbCTBO.

Tema 1. Meraaabl (15 4)



ITonoxenue MeramioB B llepuoguueckoin cucreme xumuueckux snemeHtoB JI. M. MenpeneeBa. Meramnueckas
KpHCTaJJINUecKas pelleTKa U MeTauindeckas XuMudeckas cBsi3b. Obume pusnueckue cBoiictBa MerauioB. CIuiaBsl,
HX CBOMCTBA U 3Ha4YeHUE. XMMUYECKHE CBOMCTBA METAJIIIOB KaK BOCCTAHOBUTENEH, a TAKXKE B CBETE UX IIOJIOKEHUS B
ANEKTPOXUMHUYECKOM Psily HampsbkeHHd MerasuioB. Kopposusi MeTaymuioB U cmocoObl OopeObI ¢ Heil. Metamnbl B
npupoze. O0mme cnocoobl UX MOITyYEHHUS.

OO0uIasi XapaKkTepHCTHKA LIEJ0YHBIX MeTa/J10B. MeTtaiiel B mpupoae. O0mue crnocoOsl ux monydenusi. CtpoeHue
atoMoB. IllenouHble MeTauIbl — IIPOCTBHIE BEIECTBA. BakHeilre COSAMHEHUS INENOYHBIX METAJLIOB — OKCHUJBI,
THIIPOKCHIBI M CONU (XJIOpUABL, KapOOHATHI, Cynb(aThl, HUTPAThl), MX CBOWCTBA W TNPUMEHEHHWE B HAPOJHOM
xo3siictBe. Kanuitabie yno0peHus.

OO0mas xapakTepucTHKA 3JIeMeHTOB Ii1aBHoi noarpynns! Il rpynnsi.

Crtpoenne aromoB. lllenmouyHo3eMeNbHBIE MeETalIbl — TPOCThIE  BENIECTBAa. BaxHeilmnMe CcoeauHEHUS
IIEJTIOYHO3EMEIBHBIX METAJIOB — OKCHJIbI, THAPOKCHUIBI M COJNU (XJIOpUIBI, KapOOHATHI, HUTPAThI, CYJIb(aThL,
(docdater), UX CBOMCTBA U IPUMEHEHUE B HAPOIHOM XO3SIHCTBE.

ANoMHHUI.

Crtpoenue aTtoma, (pU3MUECKUe U XMMHUYECKHE CBOWCTBA mpocToro BeriectBa. COCAMHEHUS aIOMHHUS — OKCHUJ U
THIIPOKCH], UX aM(OTepHBIN XapakTep. BaxkHelime conmn amomunus. [IpuMeHeHne aJrOMUHUS H €r0 COSTMHEHNH.
Kene3o.

Crpoenne aToMa, GU3MUECKHe 1 XUMIUYECKHE CBOMCTBA MPOCTOro BemecTsa. ['enernueckue psasl Fe™? u Fe
Baxneiimme comnn jxkene3a. 3HaUCHUE Kelle3a U ero COSAMHSHUH IJIs1 IPUPOILI M HAPOIHOTO XO03SMCTBA.
JdemMoHcTpanuu.

OOpa3ipl MIENOYHBIX M HICIOYHO3EMENLHBIX MeTaimioB. O0pasisl CIulaBoB. B3ammMonelicTBHE HATpHs, JHTHS WU
KaJIbLIMsI ¢ BOAOH. B3anMopelicTBUe HaTpHsl U MarHusl ¢ KUCIOPOAOM. B3anmozeiicTBue METalUIOB ¢ HEMETAJJIAMU.
[Monmyuenne ruapokcuaon xxenesa (I11) u (I1I).

JlabopaTopHble ONbITHI.

12. BzammopeiicTBHE pPAacTBOPOB KHCIOT M coiell ¢ Metammamu. 13. O3HakoMmieHune ¢ pynamu xenesa. 14.
OxpammBaHue TUIAMEHH COJSIMH INEIOYHBIX MeTamnoB. 15. BzaumopeiictBue kampiiusi ¢ Bomou. 16.Ilomyuenme
THAPOKCHIA KANbIIMS U UCCIEJOBAHHUE ETO CBOICTB.

17. TlomyueHue THAPOKCHAA alFOMUHHS W HWCCIICAOBAHHWE €ro CBOWCTB. 18. B3ammomelicTBhe keme3a ¢ COJSHOM
kucioroit. 19. [Nomydenne ruaporcuaos xkenes3a (II) u (I11) m u3ydeHne ux CBOUCTB.

IIpeameTHbIe pe3yabTaThbl 00y4YeHUsI

Yyamuiics 10JKeH yMentb:

HCIIOJIB30BaTh NP XapaKTEPUCTUKE METAIJIOB U UX COSAUHEHUN MOHATHS: «METaJUIbl», «PsiJl aKTUBHOCTH METAJJIOBY,
«UIETOYHbIE METAJUIbL», IEJIOYHO3EMENIbHBIE METAIJIbL), UCIIONb30BATh UX IIPU XapPAKTEPUCTHKE METAJUIOB; AaBaTh
XapaKTEPUCTUKY XUMUYECKHX 3JIEMEHTOB-METAJUIOB (ILEIOYHBIX METaJIOB, MarHusl, KajbLus, aJJFOMUHUS, XKee3a) 10
ux monokeHnto B Ilepmommyeckoit cucreme xmmudeckmx diemeHToB JI. M. MeHmeneeBa (XMMHYCCKHM 3HAK,
MOPSIIKOBBI HOMEp, MEpUOJ, TPYIIa, MOArPYIIa, OTHOCUTENbHAsI aTOMHAs Macca, CTPOEHHE aToMa (3apsid sapa,
YKCIO IPOTOHOB M HEUTPOHOB B sizpe, OOILIee YKCIO JIEKTPOHOB, PACIpPENETICHUE JIEKTPOHOB II0 3JIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHHME U THII BHICIIIETO OKCHIA U THIPOKCHU/IA);

Ha3bIBaTh COEIUHEHHSI METAJIOB U COCTABIIATH UX ()OPMYJIBI IO HA3BaHHUIO;

XapaKTepU30BaTh CTPOEHHE, 00IIe HU3NIECKUEe U XMMUYECKHE CBOWCTBA IIPOCTHIX BELIECTB-METAJIIOB;

OOBSCHATH 3aBHCUMOCTb CBOWCTB (MJIM IpENCKa3bIBaTh CBOICTBA) XUMHUYECKUX 3JIEMEHTOB-METAIOB (paauyc,
METaJNINYECKHE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX UMU
COEIMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHAOB M T'MIAPOKCUIOB, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC
cBolicTBa) OT monokeHus B [lepuomuueckoii cucreme xumudeckux 3nemMenToB J. 1. Menneneesa;

OIUCHIBATh OOIIME XMMHUYECKHUE CBOICTBAa METAJUIOB C IMOMOIILI0 €CTECTBEHHOIO (PYyCCKOr0 MJIM POJHOrO) S3bIKa U
SI3BIKA XUMUH;

COCTaBIISITh MOJICKYJISIDHBIE YPAaBHEHHSI PEAKIMH, XapaKTEepU3YIOLUIMX XWMHUYECKHE CBOWCTBA METAUIOB M HX
COEIMHEHUH, a TAKKE 3JIEKTPOHHbBIE YPaBHEHUS IPOLIECCOB OKUCIICHNSI-BOCCTAHOBIICHHS,;

YPaBHEHHUSI DBJIEKTPOIUTHYECKOH OUCCOLMAILMM;, MOJIEKYJSPHBIEC, IOJHbIE M COKpAallleHHblE HOHHBIC YpPaBHEHUS
peakuuii C y4acTHEM 3JIEKTPOJIUTOB,;

YCTAaHAaBIMBaTh NPUYMHHO-CIEICTBEHHBIE CBS3M MEXAY CTPOCHHEM aToMa, XHMHYECKOHW CBS3bIO, THIIOM
KPHCTAJIMUECKOI PelIeTKH METAIJIOB U UX COSAMHEHHH, NX OOIMMHU (GU3MUECKUMHU U XMMUYECKUMH CBOWCTBAMU;
OIUCHIBATh XMMUYECKHE CBOWCTBA LIETOYHBIX M IIETOYHO3EMEIbHBIX METAIJIOB, a TAKKE alIOMUHUS U XKeJe3a U UX
COEIMHEHUH C IMMOMOLIbIO €CTECTBEHHOr'O (PYCCKOr0 MM POIHOTO0) SA3bIKA U SA3bIKA XUMUHY;

BBINOJIHAT, HAONOAAaTh M OMNMCHIBATH XMUMHUYECKHMH SKCHEPUMEHT IO PACIO3HABAHMIO BAXKHEHIIMX KAaTHOHOB
METAJJIOB, THIPOKCH/I-UOHOB,;

9KCIIEPUMEHTAJIBHO HMCCIIEI0BaTh CBOWMCTBA METAJUIOB U HMX COEAMHEHMH, pellaTh SKCIEpPUMEHTAJIBHBIE 33Ja4M 110
Teme «Meramb;

OIUCHIBATh XMMUYECKHH SKCIIEPUMEHT C TIOMOLIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOI0) SI3bIKA M S3bIKa XUMUH;
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MPOBOJIUThH PACUETHI 110 XUMHYECKUM (POpMYyJiaM M ypaBHEHHSIM PEaKIUN, MPOTEKAIOIINX C YIaCTUEM METAIIOB M UX
COCIMHEHUH.

MeTtanpeaMeTHbIE Pe3yJIbTATHI 00yYeHUs

VYuamuiics X0JKeH yMentb:

paboTaTh MO COCTAaBICHHOMY IUIAHY, WCIOJB3Ysl Hapsly ¢ OCHOBHBIMU M JIOTIOJIHUTEILHBIC CPEICTBA (CIIPABOYHYIO
JIUTEpPaTypy, CIOKHBIE Tpubopsl, cpeactBa MKT); ¢ momomipro ydutens oTOMpaTh Ui peIIeHUs ydeOHBIX 3aaad
HEOOXOMMEIE CJIOBAPH, SHIIUKIIONEINH, CIIPABOYHUKH, SJICKTPOHHBIC TUCKY;

COMOCTABIATh M OTOMPAaTh MHQOPMAIHIO, TONYYEHHYI0 M3 Pa3IMYHBIX HCTOYHUKOB (CIIOBapH, SHIMKIONEIUH,
CIPaBOYHHKH, DJICKTPOHHBIC AUCKH, CeTh VIHTEpHET);

MPEICTABIIATH UH(GOPMAIIMIO B BHJIC TAOJIHII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YUCIIe ¢ mpuMeHeHueM cpeacts UKT;
0(hOpMIIATH CBOW MBICIIH B YCTHOW M MHUCbMEHHON PEYH C YUETOM CBOMX YUEOHBIX U KU3HEHHBIX PEUEBBIX CHTYaIWii,
B TOM 4Hclie ¢ mpumeneHneM cpencts UKT;

COCTaBJISITH PELIEH3UIO HA TEKCT;

OCYILIECTBIAThH JJOKA3aTeIbCTBO OT IPOTHBHOTO.

Tema 2. IlpakTukym 1. CBoiicTBa MeTa/LUI0OB M MX coennneHuii (3 )’

1. OcymecTBieHre LEMOYKH XUMHUYECKHUX MpeBpamieHuid. 2. IlomydeHue u cBOWCTBA COETMHEHWH METaIoB. 3.
Pemenne sxciepuMeHTaIbHBIX 33/1a4 Ha PAaclio3HaBaHKE U MONIyUYE€HUE COSIMHEHUI METaJlIOB.

I[IpenMeTHBIE pe3yJabTATHI 00YUeHHS

VYyamuiics 10KeH ymenms:

oOpamaTbCcs ¢ JIaboOpaToOpHbIM O0OOPYAOBAaHMEM W HarpeBaTeIbHBIMH MPHOOpaMU B COOTBETCTBUU C IPaBHIIAMH
TEXHUKH 0€30IacHOCTH;

HaOII0aTh 32 CBOMCTBAMH METAIIJIOB M UX COCAMHEHUH U SBJICHISIMHU, IPOUCXOIANAMHI C HUMHU;

OITMCBHIBATH XUMHUYECKUH OKCIIEPUMEHT C MMOMOIIBIO €CTECTBECHHOI'O (pyCCKOFO 701041 pO,ZIHOFO) SA3BIKA U A3bIKa XUMUU,
JIeJIaTh BBIBOJBI 110 pe3yJIbTaTaM IIPOBEIEHHOIO DKCIIEPUMEHTA.

MeTtanpeaMeTHbIE pe3yJabTaThl 00yYeHUs

Yyamuiics 10JKeH yMentb:

OIIpeNeNniTh, UCXOMS U3 yU4eOHOH 3aau, HEOOXOANMMOCTh HCITOF30BAaHUS HAONIOIECHHSI HITH DKCIIEPHMEHTA.

Tema 3. Hemetamanl (25 4)

OO0mrasi XapaKTepHCTHKAa HEMETAJUIOB: ToJiokeHwe B Ilepmoamdeckoil cucreMe XxuMmMmdeckmx djemento /J[. M.
MenpeneeBa, 0COOCHHOCTH CTPOSHHS aTOMOB, JJICKTPOOTPHUIATEILHOCTE (D0) Kak Mepa «HEMETALTHIHOCTHY, P
20. Kpucrammueckoe CTpOCHHE HEMETANIOB — TMPOCTHIX BemecTB. Ajutorporus. Ddusmdeckwe CcBOWCTBA
HemeTauioB. OTHOCUTENBHOCTD MOHITHH «METaJUD» U «HEMETaID.

Boaopoa.llomoxxenne Bogopona B [lepuonndeckoit cucteme xumudeckux smeMmenToB M. M. Menneneesa. CtpoeHme
aToMa ¥ MoNeKyIbl. Ou3nyeckre U XHMHYECKIe CBOMCTBA BOAOPO/IA, €ro MOoTydeHNe 1 IPUMEHEHHE.

1 IIpu nByx9acoBOM TUTAHMPOBAHUU IIPOBOIUTCS TOJIBKO MpaKkTUdeckas pabdora 3

Bopa.

Crpoenue Moinekyibl. BogoponHas xumuyeckas cBA3b. Du3nueckue CBOMCTBAa BOAbL. AHOMAJIHUU CBOMCTB BOJBI.
luppodunsable u THAPOGOOHBIE BemecTBa. XHWMHUYECKHE CBOWCTBa BOAbl. KpyroBopoT BOABI B MpHUpPOJE.
Bomoouunctka. Aspanus Boasl. beitoBsie pribTpel. MuHepansHbIe BOABL. JuCTHIIMpOBaHHAS BOJA, €€ TIOJTydeHHe U
[IPUMEHEHHE.

OO0uiasi XapaKTepUCTHKA rajJoreHoB.

Crpoenne atoMoB. IIpocTeie BelecTBa 1 OCHOBHBIE COETMHEHMSI TaJIOT€HOB, UX CBOMCTBA.

Kpartkue cBemenus o xmope, Opome, ¢rope m iome. llpuMeHeHHWe TalOreHOB M WX COENWHEHHWH B HAPOIHOM
XO03s1CTBE.

Cepa.

CrpoeHune aTtoma, ajUIOTPONMs, CBOMCTBA W INpUMeHeHHe pomOuueckod ceprl. Okcuabl cepel (IV) u (VI), ux
Mojy4eHue, cBoiictBa M npuMeHeHuwe. CepHas KUCIOTa M €€ COJIM, WX NPUMEHEHHE B HApOJHOM XO3SIHCTBE.
[Ipou3BoaCTBO CEPHON KUCIIOTBHI.

A30T.

CrpoeHne aToMa M MOJNEKYJbl, CBOWCTBA IIPOCTOrO BEMIECTBA. AMMHAK, CTPOCHHME, CBOMCTBA, IOMYyYEHHE H
npumeHeHune. Conu aMMOHHUS, UX CBOMcTBa U npuMenenune. Oxcupet azora (1) u (IV).

A3zoTHasi KuWClIoTa, €€ CBOWCTBA M IpUMEHeHHWe. HuTpaTel W HUTpPUTHL, HpodlieMa HX COIEpXaHHUA B
CENIbCKOX03HCTBEHHON NPOAYKUMHU. A30THBIE YA0OPECHHUS.

Docdop.

Crpoenue aToma, ajulOTpONus, CBOicTBa Oenoro M kpacHoro ¢ocdopa, ux npumeHeHue. OCHOBHBIE COCTUHEHUS:
okcun ochopa (V) u oprodocdopnas kucnora, pocharsl. PocdopHbie ynoOpeHwUs.



Yraepoa.

Crpoenue aToma, aJuIoTpons, cBoiicTBa Moaudukanuii, npumenenne. Okcuanl yriepona (II) u (IV), ux cBoiicTBa u
npuMeneHne. KapOoHaThI: KalblMT, colla, MOTAlll, MX 3HAYCHUE B IPUPOJIE U KU3HH YeTOBeKa.

Kpemnnii.

CrpoeHune atoMa, KpUCTAJUNTMUECKHI KPEMHHUH, ero cBoiictBa u npuMenenue. Oxcun kpemuus (IV), ero npuponnsie
pasHoBuAHOCTH. CHUMKaThL. 3HAaUYE€HHE COCAMHEHN KPEMHHUS B )KUBOW M HEXUBOW mpupose. [loHsaTHe o cunukaTHo!
MPOMBIIILICHHOCTH.

JdemoHcTpanun.

OO6pasipl TaloreHoB — MPOCTHIX BEIlecTB. B3anMoJelicTBHE TaJOTeHOB C HaTpUEM, C alOMHHHEM. BbeiTecHeHue
XJIOpOM OpoMa WIJIM MoJa U3 PacTBOPOB WX coneill. B3anMonelicTBie cepbl ¢ MeTaIaMH, BOAOPOJIOM M KHACIOPOJIOM.
B3anMopnelicTBre KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI ¢ MeAb0. IIorioenne yriieM pacTBOPEHHbBIX BELIECTB UIIU
ra3oB. BoccraHoBienue Menu u3 ee okcuaa yriiem. OOpasipl MPHPOAHBIX COGAMHEHHH XJopa, cepbl, ¢ocdopa,
yriepoa, KpeMHus. O0pa3iibl BAXKHEHIIUX I HAPOIHOI'O X03sMCTBA CyJb()aToB, HUTPATOB, KapOOHATOB, (hochaTor.
OO0pas3iibl cTeKIa, KepaMHUKH, [IEMEHTA.

JlabopaTopHble ONbITHI.

20. ITomyuenue n pacro3HaBanue Bogopoza. 21. MccnemoBanre mMOBEpXHOCTHOTO HATSKEHUS BOABL. 22.PacTBopeHme
MepMaHraHaTa Kajlds WM MEIHOro Kyropoca B Bojae. 23. 'maparanus oOe3BoxeHHOro cyingara memu (II). 24.
N3roroBiieHHE TMIICOBOIO OTIIEYATKA.

25. O3HaKOMJIEHHE ¢ KOJUICKIHUEH OBITOBBIX (puiibTpoB. 26. O3HaKOMJIGHHE C COCTABOM MHUHEPaIbHOW BOABI. 27.
KagecTtBennas peakuusi Ha rajoreHua-uoHbl. 28. IlomydeHne m pacmosHaBanue kuciopoaa. 29. 'opeHue cepsl Ha
Bo3myxe W B kuciopome. 30.CBoiicTBa pa3baBiieHHOW cepHOM KuciaoThl. 31. M3ydeHwme cBOMCTB ammmaka. 32.
PacriosnaBanue comeli ammonwms. 33. CBoiicTBa pa30aBieHHOW a30THOW KHCIOTHL. 34. BsaumopelicTBue
KOHI[CHTPUPOBAHHOH a30THOW KHCIOTHI ¢ Menbto. 35. [openme ¢ochopa Ha BO3gyxe W B KucIopoae. 36.
PacriosnaBanue ¢ocharos. 37. I'openue yris B kuciopone. 38. I[lonydeHue yrojbHOH KHCIOTHI W HM3y4YEHHE €€
cBoiicTB. 39. Ilepexon kapOOHATOB B THAPOKAPOOHATHL.

40. Paznoxenne ruapokapOonara Hatpus. 41. [lomydenne KpeMHEBOH KHCIOTHI U U3yYEHHE €€ CBOWCTB.

IIpenMeTHBIE pe3yJIbTATHI 00y eHUs

Yyamuiics 10JKeH ymemp:

WCIONB30BaTh TIPH XapaKTEPUCTUKE META/NIOB M WX COCAWHEHUH TMOHATHA: «HEMETaJUIbl», «TaJoTr€HBD»,
«aJUIOTPOIHBIE BUIOU3MEHEHHS», <GKECTKOCTh BOIBI», «BPEMEHHAs >XECTKOCTh BOJBI», «IIOCTOSHHAS MKECTKOCTh
BOJIBI», «00OIIast dKECTKOCTH BOJBIY;

JaBaTh XapaKTEPUCTUKY XHMHYECKHX DJIEMEHTOB-HEMETAUIOB (BOMOpPOAA, TaJIOTEHOB, KHCIOPOJAA, CEphI, a30Ta,
tdocopa, yrmepoma, kpemHHs) MO UX TMONOKeHHIO B llepmoanmueckoil cucreme xuMudeckux smemeHToB J[. U
MenneneeBa (XUMAYECKHN 3HAK, TTOPSAKOBBIN HOMEp, TIEPHOJ, TPYIIa, TOATPYIa, OTHOCUTENbHASI aTOMHAs Macca,
CTpoeHre aToMa (3apsa Aapa, YUCIO MPOTOHOB M HEUTPOHOB B sApe, OO0Iee YHCIO AJIEKTPOHOB, PacIpeeleHne
JJIEKTPOHOB TI0 DJJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (OpMyna, Ha3BaHWE W THUIl BBICIIEr0 OKCHAA U
TUAPOKCHIa, POpMyIIa U XapakTep JIETYIero BOAOPOAHOTO COSAMHEHN);

Ha3bIBaTh COSTMHEHNSI HEMETAJUIOB M COCTABIIATH UX (DOPMYIIBI 110 HAa3BAHMUIO;

XapaKTepu30BaTh CTPOEHNE, 00Ie Pr3nIecKne 1 XUMIUIECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB;

OOBSICHATD 3aBHCHMOCTb CBOWCTB (WJIM TPEACKA3bIBATH CBOWCTBA) XMMHUYECKHUX 3JIEMEHTOB-HEMETAJUIOB (paaHyc,
HEMETaJUTMYECKNEe CBOWCTBA 3JIEMEHTOB, OKHCIHTEIHHO-BOCCTAHOBHUTEIBLHEIE CBOWCTBA AJIEMEHTOB) M 00Opa3yeMbIX
WMH COCNMHEHHWH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB M THIPOKCHIOB, JETY4UX BOIOPOTHBIX
COCIMHEHNH, OKUCIIUTEIIBHO-BOCCTAHOBUTENFHBIE CBOMCTBA) OT TMoJNoKeHus B [lepromudeckoil cucteMe XUMHYECKIX
anemenToB /1. 1I. MenneneeBa;

OITHCHIBATh OOIIME XHMHYECKIE CBOWCTBA HEMETAIUIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3bIKA U
SI3BIKA XM,

COCTaBJIATh MOJICKYISIDHBIE ypPaBHEHHUS pEaKIWh, XapaKTepU3YIIIUX XUMHYECKHE CBOIMCTBA HEMETAIUIOB U HUX
COCIIMHEHUH, a TaK)Ke SJIEKTPOHHBIE YPABHEHUS TPOIIECCOB OKUCIICHUS-BOCCTAHOBIICHUS;

YpaBHEHUS JIIEKTPOIUTUYECKON TUCCOIMAIIMHN; MOJIEKYIISIpHBIE, TIONHBIE M COKpAIllleHHbIE WOHHBIE YpaBHEHHS
peaxIuii ¢ yuacTheM SJIEKTPOIHUTOB;

YCTaHaBIIMBATh TPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aToMa, XWUMHUYEeCKOH CBSI3bl0, THIIOM
KPUCTAIUTMYECKON PENIeTKH HEMETAIJIOB U UX COSAMHEHHN, NX OOIUMHU (U3NIECKUMHU U XUMUYECKUMU CBOMCTBAMU;
OIUCHIBATh XMMHYECKHE CBOKMCTBAa BOJOPOAA, TaJOr€HOB, KUCIIOpPOAA, cepbl, a3oTa, (ocdopa, rpadura, anmasa,
KPEMHUS M UX COEINHEHUH C MMOMOLIBbIO ECTECTBEHHOTO (PYyCCKOI0 MIIM POTHOIO) SI3bIKA U SI3bIKA XHMUH;

OIUCBIBATH CIIOCOOBI YCTPAHEHHsI )KECTKOCTH BOZBI M BHITOIHSATH COOTBETCTBYIOIIMI UM XUMHUECKUN KCTIEPUMEHT;
BBINOJIHATD, HAOIIOATh U ONMUCHIBATH XUMUYECKUH IKCIIEPUMEHT MO PACIO3HABAHMIO MOHOB BOJIOPOAA W AMMOHMS,
cynbar-, kapOoHaT-, cuaMKat-, hochat-, XJI0pua-, OpoMu-, HOAUA-UOHOB;

9KCIIEPUMEHTAJIBHO HMCCIIEI0BaTh CBOWMCTBA METAJUIOB M HUX COEAMHEHWH, pellaTh SKCIEpPUMEHTAJIBHBIE 3aJa4M 110
Teme «Hemeramibn;



OIKCHIBATh XUMHUYECKHI SKCIIEPUMEHT C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOI0) SI3bIKA U A3bIKA XUMUHU;
MPOBOJIUThH PACUYEThI [0 XUMHUYCCKUM (OPMYJIaM U YPaBHEHHSIM PEAKIIHi, MPOTEKAIONINX C YYaCTHEM HEMETAJUIOB U
HUX COEAMHEHUU.

MeTtanpeaMeTHbIE Pe3yJIbTATHI 00yYeHUs

VYuamuiics X0JKeH yMentb:

OpPTaHMU30BBIBATh YUCOHOE B3aUMOJICHCTBHE B TPYIIE (PaclpeessaTh PO, IOTOBAPUBATECS APYT C IPYTOM U T. II.);
MpeaBUACTh (TIPOTHO3UPOBATH) MOCICACTBUS KOJUICKTUBHBIX PEIICHUH;

MMOHMMATh IPUYMHBI CBOETO HEYCIIeXa M HAXOAUTh CIIOCOOBI BBIXOJ/IA U3 3TON CUTYAllUH;

B JIMAJIOTE C YUUTENIEM YUYUThCS BhIpA0ATHIBATH KPUTCPUH OLICHKU M ONPENENATh CTCIEHb YCIICITHOCTH BBIMOJIHECHUS
cBOoell paboThl M pabOTHl BCEX, UCXOAS W3 HMMEIOIIUXCS KPUTCPUEB, COBEPIICHCTBOBATH KPUTEPUM OICHKH U
TI0JIB30BATHCSI UMHU B XOJI€ OICHKU U CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PCHHUSI, ApTYMEHTHUPYS €€;

MOJITBEPKIATh ApPTYMEHTHI (PaKTaMH;

KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO;

CIIYIIATh JAPYTHX, MBITATHCS MPUHUMATH JAPYTYIO TOUKY 3PEHHS, ObITh TOTOBBIM M3MEHUThH CBOIO TOUYKY 3PCHUS;
COCTaBJIATh pedepaT 1o onpeeyieHHon Gopme;

OCYILIECTBIATH KOCBEHHOE Pa3/IeIUTENbHOE IOKA3aTEeIbCTBO.

Tema 4. IlpakTukym™m 2. CBoiicTBa coefuHeHU i HeMeTALIIOB (3 )’

1. Pemenne skcriepuMeHTaNBHBIX 3a1ad 1o Teme «l[loarpymma ramoreHoB». 2. PemieHne sKciepuMeHTATBHBIX 3a71a4
o Teme «lloarpymma kucnopoga». 3. Pemenue skcrepuMeHTaNbHBIX 3a1ad mo Teme «[loarpymnma azoray. 4. Pemenne
AKCIIEpUMEHTAIBHBIX 3a71a 1o TeMe «lloarpymma yraepomay. 5. [lonydenne, cobnpanue U pacio3HaBaHUE Ta30B.

IIpenMeTHBIE pe3yJabTATHI 00YYeHHS

VYyamuiics 10JKeH ymens.

oOpaiaTbCs ¢ JIaboOpaTOpHBIM O0OPYAOBaHHEM W HarpeBaTeIbHBIMUA MPHUOOpAMH B COOTBETCTBUH C IIPaBHIaAMH
TEXHUKH 0€30IacHOCTH;

HaO0JII0IaTh 32 CBOMCTBAMH HEMETAJIOB M MX COSIUHCHHUI U ABJICHUSIMH, IIPOUCXOISIINMU C HUMH;

OIMCHIBATh XUMHUYECKHH SKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U SI3bIKA XUMHU,
JIeNaTh BBIBOABI 110 PE3yJIbTaTaM MPOBEIEHHOT'O AKCIIEPUMEHTA.

MertanpeaMeTHbIe pe3yJibTATHI 00y4eHHUsI

VYyaiuiics 10JKeH ymMems .

OIIpeNeNniTh, UCXOMS U3 y4eOHOI 3a7au, HEOOXOANMMOCTh HCIIOF30BAaHUS HAONIONECHHS HITH DKCIIEPHMEHTA.

1 IIpu nByX9acoBOM IIAHHPOBAHUU TIPOBOSATCS TONBKO MPaKTHIECKHE paboTsl 1, 2 u 5.

Tema 5. O6001ene 3HAHUIT 0 XMMHH 32 KYPC 0CHOBHOIi 1ikoJibl. [loagroroBka

K rocyaapcrBeHHoii nroropoii arrecranuu (F'HA) (124)

ITepuoanueckuii 3akoH U Ilepuonuueckas cucremMa xumuueckux ayeMeHToB J[. M. MenneneeBa. @U3MYECKUA CMBICH
MTOPSAAKOBOTO HOMEpA 3JIEMEeHTa, HOMEPOB IIEPHO/Ia U TPYIITHI. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB JIEMEHTOB M MX
COCIMHEHUH B TIEpPUOaX U TPYIIAX B CBETE MPECTABICHUN O CTPOSHUH aATOMOB JIEMEHTOB.

3HaveHNe MEepUOINYECKOro 3aKOHA. BUAbI XMMHUYECKMX CBS3€H M THIBI KPHCTAUIMYECKUX PEMIeTOK. B3anmMocBs3b
CTPOCHUS W CBOWCTB BemiecTB. Kiaccudukarus XUMUIeCKAX PEAKIUN 10 Pa3InIHBIM IpHU3HAKaM (YHCIO M COCTaB
pearupyrommx 1 00pa3yroIXCsl BEIECTB; HATNINE

rpaHuIBl paszaena (as; TermnoBoi 3PQeKT; n3MeHEeHHe CTeTeHel OKUCIIEHUSI aTOMOB; HCIIOIb30BaHUE KaTaan3aTopa;
HampaBlieHue npoTekaHus). CKOpOCTh XMMHYECKMX peaknuid u (akTopbl, Biustonime Ha Hee. OOpaTUMOCTh
XUMHYECKUX PEaKIHi U CIIOCOOBI CMEIIEHUSI XUMUYIECKOTO PABHOBECHS.

[IpocTeie u cnoXHBIE BemecTBa. MeTamisl 1 HeMeTaubl. [ eHeTndeckue psapl MeTaia, HeMeTaia | IepeXoJHOTr0
Mertamia. OKCHIBIM  THUAPOKCHIBI (OCHOBAaHHS, KHCIOTB, aM(OTepHbIe THIPOKCHUABI), comu. HWx cocras,
KJIacCU(pUKAIUS 1 00IINe XUMUYECKIE CBOMCTBA B CBETE TEOPUH IIEKTPOIUTHIESCKON TUCCOIUAIINN.

JIn4HOCTHBIE pe3yJIbTAThI 00y4eHH st

VYyamuiicst 70JKeH:

3HAmMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKUE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XHMMHU M OOIIECTBA; JOCTHXKEHUS B
obmacTi XMMHUHM W KyJbTypHBbIE TpalulMy (B YacTHOCTH, Hay4dHbIE TPaIWlMH) CBOEH CTpaHbl; OOIIEMHpOBHIC
JOCTHXKEHHUS B 00JIaCTH XMMHHU; OCHOBHBIE MMPUHLMIIBI U IPAaBUIIa OTHOIIEHHS K MPUPOAE; OCHOBBI 310POBOT0 00pasa
XKHU3HH U 310pOBbECOEPEralonInx TEXHOIOTHIA;

MpaBWJIa IOBEJECHUS B UPE3BBIYAMHBIX CUTYalUAX, CBA3aHHBIX C BO3/ICHICTBHEM PA3JINYHBIX BELIECTB; OCHOBHBIE ITpaBa
U 00s3aHHOCTH TpaKAaHWHA (B TOM 4YHCJE Y4Yallerocs), CBSI3aHHbIE C JIMYHOCTHBIM, NPO(QECCHOHANBHBIM H
YKU3HEHHBIM CaMOOIIPEJICIIEHUEM;



COIMAIBHYIO 3HAYMMOCTb U COJIepKaHUe MPO(hECcCUid, CBA3aHHBIX C XUMHECH;

UCRBIMBIGAMD. YYBCTBO TOPAOCTH 3a POCCUUCKYI0 XMMHYECKYI0 HAYKy M YBaX€HHME K UCTOpDUM €€ pa3BUTHUS;
YBa)KCHUE WM TPUHATHC JOCTHKCHHUI XMMHU B MUpE; JIFOOOBb K MPUPOJEC; YBAXKECHUE K OKPYKAIOIIUM (yUaluMCs,
YUUTEISAM, POTUTEISAM U JAp.) — YMETh CIyIIaTh U CIBIIIATH apTHEPa, MPU3HABATH MPABO KaXKIOro Ha COOCTBEHHOE
MHEHHUE, TPUHUMATh PELIECHUS C YYETOM MO3ULMI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOI0 U AICTETUYECKU X YYBCTB HA
OCHOBE 3HAKOMCTBa C MHPOM BEUIECTB W HX NPEBPALICHUN; CAMOYBAXKXEHHE M 3MOLIMOHAIBHO-TIOJIOKUTEIBHOE
OTHOIIIEHHE K ce0e;

npuzHaeams: NEHHOCTH 3JI0POBBS (CBOCTO W JAPYIHX JIFOJCH); HEOOXOIUMOCTh CAMOBBIPAXKCHUS, CAMOpPCATU3AIIHH,
COLIMAJILHOTO MPU3HAHUS;

0CO3HaAsamp: TOTOBHOCTH (MM HETOTOBHOCTH) K CAMOCTOSITENILHBIM MOCTYIIKaM U JICHCTBUSIM, OTBETCTBEHHOCTH 33 UX
pe3yabTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBHITO BBIPaXXaTh M OTCTAaMBaTh CBOKO IO3UIIUI0 M KPUTHYHO
OTHOCHUTBCS K CBOMM IOCTYIIKaM;

RPOA6AAMb: FKOJIOTUICCKOE CO3HAHUE, JTOOPOKEIATEIILHOCTh, JOBEPHE W BHUMATEIBLHOCTh K JIIOJSM, TOTOBHOCTh K
COTPYAHMYECTBY M JAPYXKO€, OKa3aHHWIO IOMOIIM TeM, KTO B HEH HyXJaercs; 00O0OIICHHBINH, YCTOHMYMBBIA U
M30UpaTENbHbBIN MO3HABATENILHBIN HHTEPEC, MHUIIUATHBY M JIFO003HATEIbHOCTh B U3YYCHUN MUPA BEIIECTB U PEaKIIHiA;
LIEJIEYCTPEMIIEHHOCTh W HACTOMYMBOCTh B JIOCTUXKEHWUM I1I€Jied, TOTOBHOCTb K MPEOJIOJIEHUIO TPYIAHOCTEW;
yOEKJIEHHOCTh B BOBMO)XHOCTH TO3HAHUS MTPUPOIbI, HEOOXOAUMOCTH PA3yMHOI'0 UCIIOIb30BAHMSI JIOCTHKCHHUI HAYKU
Y TEXHOJIOTHH JIJIs pa3BUTHSI OOIIECTBA;

ymemb: YCTAHABIIMBATH CBSI3b MEXKIY IETBI0 M3yUYCHUS XUMUU U TEM, JUIS Yero OHa OCYIIECTBISETCS (MOTHBAMU);
BBIMNOJIHATh KOPPUTHPYIOLIYIO CaMOOIIEHKY, 3aKJIIOYAIOIIyIOCs B KOHTPOJIE 3a IPOLIECCOM H3YUYEHUS XUMHHU U
BHECEHUH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TAllaM U CIIOCO0aM M3Y4YeHHS Kypca X UMWH, BBITIOIHSTH
PETPOCHEKTUBHYIO CaMOOLIEHKY, 3aKJIOYalOUIyIOCs B OIEHKE IIpollecca MU pe3yJbTara M3Yy4eHUsd Kypca XUMHHU
OCHOBHOM IIKOJIbI, MOJABEIEHUHU UTOTOB HA OCHOBE COOTHECEHUS LI€JIEH U PE3yJIbTaTOB;

CTPOUTD JKU3HEHHBIC U MPOQPECCHOHANIbHBIC IIJIaHbI ¢ YIETOM KOHKPETHBIX COLIMAJIbHO-UCTOPHUECKUX, OJUTUYCCKIX
Y DKOHOMHYECKHX YCIOBUI; OCO3HABATH COOCTBEHHBIE IICHHOCTH M COOTBETCTBUE UX

NPUHUMAEMBIM B KU3HHU PEIIEHUSM; BECTH JUAJIOr HA OCHOBE PABHOINPABHBIX OTHOUIEHHWU M B3aMMHOI'O YBaXKEHUS;
BBIJICNIATh HPABCTBEHHBIM ACMEKT TOBEACHWS M COOTHOCUTH IIOCTYIKH (CBOM M IPYTHX JIFOJICH) W COOBITHS C
HNPUHATBIMU 3THYECKUMH HOPMaMU; B IIPEJENIax CBOMX BO3MOKHOCTEH MPOTUBOJAEHCTBOBATh JEHCTBUSM U BIMSHUSAM,
MIPECTABIISAIONINM YTPO3Y KH3HH, 3I0POBBIO M 0€30MMaCHOCTH JIMYHOCTH M OOIIEeCTBA.

I[Inanupyemsble pe3yabTaThl 00y4eHHA:

BbinyckHUK Hay4YnTCS:

* OIIUCHIBATh CBOWCTBA TBEPIBIX, )KUAKHUX, [A3000pa3HBIX BEIIECTB, BBIAEAA UX CYIIECTBEHHbBIE IPU3HAKM;

* XapaKTepHu30BaTh BELIECTBA IO COCTABY, CTPOCHHIO M CBOMCTBaM, YCTaHaBIMBATh NPUYMHHO-CICACTBEHHBIC
CBSI3U MEXIy JaHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;

* PacKpbIBaTh CMBIC OCHOBHBIX XUMHYECKUX HOHSITHH «aTOM», «MOJIEKYJIAy, «XUMHUYECKUI 3JIEMEHT», «IIPOCTOE
BEILIECTBOY, «CIOKHOE BEILIECTBOY», «BAJIEHTHOCThY, UCIIOIb3Ysl 3HAKOBYIO CUCTEMY XHUMMU;

* 1300pakaTh COCTaB IPOCTEHIINX BELIECTB C IOMOIIBI XMMUYECKUX (OPMYI U CYLIHOCTb XHMHUYECKHX
peakLUuii C MOMOUIbI0 XUMUYECKUX YPABHEHUI;

* BBIYMCIIATH OTHOCHTENBHYIO MOJEKYJSIPHYI0 U MOJISIDHYIO MAacChl BEIIECTB, a TAaKKE€ MAaCCOBYIO JIOJIO
XMUMHYECKOTr0 AJIEMEHTA B COCANHEHUAX VIS OLIEHKH MX NMPAKTUIECKONW 3HAUNMOCTH;

* CPaBHUBATh 10 COCTABY OKCH/IbI, OCHOBAHUS, KUCIJIOTHI, COMIH;

* KJ1accu(PUIMPOBATH OKCH/IBI M OCHOBAHHUS 10 CBOMCTBAM, KHCIIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BAaTHCSI Ta0OPaTOPHBIM 000PYJOBAHUEM U XUMUYECKON IIOCYIOM;

* IPOBOJMTH HECJIOXKHBIE XUMHUECKUE OIBITHI M HAOJIIOACHUS 32 U3MEHEHUSIMU CBOWCTB BEILLECTB B MPOLIECCE UX
IpeBpalleHuil; coOmoaaTh MpaBuia TEXHUKNA 0€30I1aCHOCTH IPY IPOBEACHUH HAOMIOACHUH U OIIBITOB;

* pa3nuMyaTh SKCHEPUMEHTAJIBHO KUCIOTHl M LIEIO0YH, MOJB3YSICh WHAMKATOPAMH; OCO3HaBaTb HEOOXOAWMOCTD
co0moaeHus Mep 0e30MacHOCTH NP OOPALIEHUH ¢ KUCJIOTaMH U ILEJIOYaMH.

* pacKphIBaTh CMBICH Neproandeckoro 3akona /l. . Menneneesa;

* ONKCBIBATH U XapPaKTEPU30BATh TAOINYHYIO (pOpMY EPHOANIECKON CUCTEMBI XUMHUUECKHUX 3JIEMEHTOB;

* XapaKTepH30BaTh COCTAB aTOMHBIX SIAEP M PACHPENEICHUE YHCIIa AJIEKTPOHOB TI0 JIEKTPOHHBIM CJIOSIM aTOMOB
XMUMHYECKUX HJIEMEHTOB MAJIbIX EPUOJOB NEPHOANIECKON CUCTEMBI, a TAKXKE KaJIUs U KaJIbLuSs;

* pa3nuMyaTh BHJBl XUMHYECKOH CBSI3U: HMOHHYIO, KOBAJICHTHYIO NOJSPHYIO, KOBAJCHTHYIO HENOJSIPHYIO H
METaJITHIECKYIO;

* 1300paXkaTh AJIEKTPOHHO-MOHHBIE (YOPMYIIBI BELIECTB, 0OPa30BAHHBIX XUMHUYECKHMH CBSI3SMH Pa3HOro BUA;

* BBUSIBJIATH 3aBHCUMOCTH CBOWCTB BELIECTB OT CTPOCHHMS MX KPHUCTAUIMYECKMX PELIETOK: MOHHBIX, aTOMHBIX,
MOJIEKYJISPHBIX, METAIIIMYECKUX;

* XapaKTepu30BaThb XHMUYECKHE OJJIEMEHTHl M WX COCIMHEHHS Ha OCHOBE IIOJIOKEHUS DSJIEMEHTOB B
MEPUOJNUYECKON cHCTeMe H 0OCOOEHHOCTEH CTPOSHHUS UX aTOMOB;



* XapaKTepU30BaTh HAy4YHOE M MHPOBO33PEHYECKOE 3HAUEHHE IEPUOAMYECKOrO0 3aKOHA M MEepUOJUYECKOM
cucreMbl xumuyeckux osnemeHtoB JI. V. MeHaeneeBa; ¢ OOBSACHATH CYTh XHMHYECKHMX TIPOLECCOB H HX
MPUHIUNHAATEHOE OTINYUE OT (PUBNYECKUX;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKLINM;

* YCTaHaBIUBATh MNPUHAMIEKHOCTh XHMHYECKOHM pPEAKIUH K ONpeAeNéHHOMY THUIy 10 OAHOMY H3
KJaccu(UKAIIMOHHBIX TPH3HAKOB: 1) MO YHCIy M COCTaBy HCXOAHBIX BEUIECTB M MPOAYKTOB peakiuu (peakuuu
COCIMHEHUS, Pa3lOKEHMs, 3aMeIleHHss W oOMeHa); 2) MO0 BBIACICHUIO WM MOTJIOUICHUIO TeIJIOTHl (peakuuu
AK30TEPMUYECKUE U DHIOTEPMUUYECKHUE); 3) MO U3MEHCHUIO CTEIICHEH OKUCICHUS XUMUYECKUX DJIIEMEHTOB (PEaKINU
OKHCIIUTENFHO-BOCCTAHOBHUTENbHBIE); 4) 10 00paTUMOCTH TIpoliecca (peakllnid 00paTuMbIe H HEOOpaTUMBIE);

* COCTaBJISAITh YPaBHEHUS 3JIEKTPOIUTHUECKON MUCCONMAIMK KUCIIOT, IIENOo4el, CoJlel; TONMHbIE U COKPAIlEHHbIE
WOHHBIC YPaBHEHHS Peakiii 0OMeHa; ypaBHEHHS OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX PEaKIIHIL;

* IPOTHO3MPOBATH MPOAYKTH XUMUYECKUX Peakuid o GopMynaM/Ha3BaHUSIM UCXOJHBIX BELIECTB; OMPENENIsTh
HCXOJHBIE BElIeCTBa 1Mo (popMyiiaM/Ha3BaHUSIM POIYKTOB PEAKIINH;

* COCTaBJISITh ypPAaBHEHHUS pPEaKIHil, COOTBETCTBYIOUIMX IIOCIEAOBATENIBHOCTH («IIETIOUKe») TIpeBpalleHuit
HEOPTaHUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB;

* BBISIBIISITH B MPOLIECCE DKCIIEPUMEHTA MPU3HAKY, CBUIETEILCTBYIONINE O MPOTEKAHUN XUMHUYECKON pPeakInu;

* [IPUTOTOBJISITH PACTBOPBI € ONPENEIEHHOM MaCCOBOI A0OJIEH paCTBOPEHHOIO BELIECTBA;

* ONpEAENATh XapaKTep Cpeabl BOJHBIX PACTBOPOB KHUCIIOT U IIEN0Yel 0 N3MEHEHHIO OKPACKH MHANKAaTOPOB;

* MPOBO/INTH KAa4YeCTBEHHBIE PEAKIIMH, MOATBEP)KIAIONINE HAJHMYMe B BOJHBIX PACTBOpaX BEIIECTB OTAEIbHBIX
HMOHOB

* ONpeJeNATh MPUHAIISKHOCTh HEOPTAaHIMYECKUX BEIIECTB K OJIHOMY M3 M3YYEHHBIX KIIACCOB/TPYIIIT: METAIUIBI U
HEMETaJUTbI, OKCHIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYITBI BEMIECTB MO UX HA3BAHUSAM;

* OTPEENATh BAIEHTHOCTh M CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BEIECTBAX;

* COCTaBIIATH (POPMYIIBI HEOPTAHWYECKHX COCTUHEHHUN 1O BAJIEHTHOCTSM M CTEMEHSM OKHCIEHHS 3JIEMEHTOB, a
TaKKe 3apsiaM NOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH H COJIEH;

* 00BSICHSITH 3aKOHOMEPHOCTH M3MEHEHHS (PU3MUYECKUX W XUMHUYECKUX CBOWCTB IMPOCTHIX BEHIECTB (METAJIOB U
HEMETAJUIOB) U UX BBICIINX OKCHA0B, 00pa30BaHHBIX AJIEMEHTAMHU BTOPOI'O U TPETHEro EepHO/I0B;

* Ha3bIBaTh OOLIME XUMUUECKHE CBONCTBA, XapaKTEPHBIE UISI IPYIII OKCUI0B: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBATh OOIIME XMMHYECKUE CBOICTBA, XapaKTEpHBIC U Ka)KAOI'0 M3 KJIACCOB HEOPTaHMYECKUX BEIIECTB:
KHCIOT, OCHOBaHHM, COJICH;

* IPUBOJUTH NPUMEPHI PEaKLUii, HOATBEPKIAIOIINX XUMUUECKIE CBOICTBa HEOPraHMUECKUX BELIECTB: OKCUIOB,
KHCIIOT, OCHOBAHUM U COJICH;

* ONpeNeNATh BEIIECTBO-OKUCINTEIb U  BELIECTBO-BOCCTAHOBHUTENb B OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuusx;

* COCTABJISITh OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIN OanaHc (U1 M3yYEHHBIX PEaKknyii) [0 MPEAI0KEHHBIM CXeMaM
peaKIuif;

* IPOBOAMTH JIAOOPATOPHBIE OMBITHI, IOATBEPXKIAOIIME XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

BoinyckHuk noayuum 603moMcHOCIb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUWeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HE0OXO00UMOCMb COONIOEHUS NPABUL IKOI0SUYECKU DEe30NACH020 N0GeOeHUs 8 OKpYicarouel
npupooHoll cpeoe;

* HOHUMAMb CMbICL U HEOOXOOUMOCHb COOMIOOEHUs NPeONnUCaHull, npeordazaemvlx 6 UHCMPYKYUAX No
UCNONIL308AHUIO IEKAPCMS, CPEOCmE ObIMOBOU XUMUU U 0.,

* UCNONBL3068AMb NPUOOPEMEHHbIE KI0Ueble KOMNEMEHMHOCIU NPU 8bINOIHEHUU UCCTIe008AMENbCKUX NPOEKMO8
1O U3YYEHUI CBOUCMS, CNOCOD08 NONYUEHUs U PACNOZHABAHUS 6EUJeCE,

* pasgueamv  KOMMYHUKAMUBHYIO — KOMNEMEHMHOCMb,  UCNOb3YS.  CPeOCmed  YCMHOU U NUCLMEHHOU
KOMMYHUKAyuu npu pabome ¢ mexcmamu y4eOHUKAa u OONOIHUMENbHOU TUMEPamypou, CRPAGOYHbIMU MAOIUYaM,
NPOABIAMb 20MOBHOCHb K YEANCEHUIO UHOU MOYKU 3PEHUS NPU 0OCYHCOSHUU PEe3VIbMAmos bINOIHEHHOU pabombi,;

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUWECNBAX U XUMUYECKUX NPOYeccax, KPUmuiecku OMHOCUMbCS K
nCcegOOHAYUHOU UHpOpMayuL, HedOOPOCOBECMHOLL peKlame, KACarujelcs UCNONb308AHUS PA3TUYHBIX 6EUJECS.

* 0CO3HABAMb 3HAYUEHUE MEOPEMUYECKUX ZHANULL 01 NPAKMUYECKOU 0esimeIbHOCU YeN08eKd,

* ONUCHIBAMDb U3YUEHHBIE 00DEKMbI KAK CUCMEMbl, NPUMEHSA I02UKY CUCTHEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCAX NEPUOOULECKOU CUCMEMbl XUMUYECKUX INeMEHMO08 015l 0ObACHEHUs U
npeosuUdeHUst C8OUICME KOHKPEMHbIX 8eUjeCms;

* Pazeueamv UHOOPMAYUOHHYIO KOMNETNEHMHOCHb NOCPEOCMEOM YenyONeHus: SHAHUL 06 UCMOpUU CIAHOGIeHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 8ANCHEUUUX 3aKOHO8 NPUPOObl, a
MAKAce 0 COBPEMEHHBIX OOCMUNCEHUSIX HAYKU U MEXHUKU.



* COCMABNAMb MONEKYIAPHbLE U NOHbLE UOHHBLE YPAGHEHUS NO COKPAUJEHHBIM UOHHBIM YPAGHEHUAM,

* IPUBOOUMDb NPUMEPHL  PeaKyull, NOOMEEePHCOAIOUUX CYUeCMBOBAHUE B3AUMOCEAZU MeNCOY OCHOBHBIMU
KAACCAMU HEOP2AHUYECKUX BEUJECNG;

* IPOCHO3UPOBAMb PE3YTbMAmbl 8030€UCMEUs. PA3IUYHBIX (DAKMOPO8 HA USMEHEHUe CKOPOCMU XUMUUECKOU
peakyuu;

* IPOCHO3UPOBAMb PE3YIbMANIbL 030EUCEUSL PA3TULHBIX (PAKMOPO8 HA CMEUJeHUEe XUMUYECK020 PABHOBECUS.

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCBA BeUjeCNE HA OCHOBE UX COCMABA U CIMPOECHUSL,

* IPO2HO3UPOBAMb CHOCOBHOCb Beulecmea NPOSEIAMb OKUCTUMENbHbIE UIL 80CCINAHOBUMEIbHbIE CEOUCMEA C
VUEMOM Cenenell OKUCIEHUsL JIIEMEHMO8, 8X00AUIUX 6 €20 COCIAS,

* BIAGIAMDb CYUWECTNBOBANHUE 2CHEMUUECKOU 83AUMOCEA3U MeNCOY 8eUecmeami 8 psaody. NPoCcmoe 8eujecmseo —
OKCUO — 2UOPOKCUO — COTb;

* 0P2AHU308bIBAMb, NPOBOOUNb YHEHUYECKUe NPOEKMbL NO UCCIeO08AHUIO CEOUCME 8EUIECNE, UMEIOUUX BANCHOE
npakmuyeckoe sHaienue.

Onucanne y‘leﬁHO-MeTOIlH‘leCKOFO U MAaTEPUAJTBHO-TEXHUYIECCKOI'O o0ecneyeHns
YueoHo — METOAUYECCKOC o0ecneueHnne

1.IlpumepHas nmporpamMma OCHOBHOT'O 00IIero o0pa3oBaHus 110 XUuMHH (0a30BbIi YPOBEHB);

2.ABtopckas mporpamma O.C.I'abpuensaa, coorBerctBytomas OenepansHomy ['ocymapcTBeHHOMY
00pa3oBaTEIHbHOMY CTaHAAPTY OCHOBHOT'O 00IIIero 0Opa3oBaHusl U OMyIIeHHAas] MIUHHCTEPCTBOM 00pa30oBaHUs U
Hayku Poccuiickoit ®@enepanuu (O.C.I'abpuemnsa [IporpamMma kypca XxuMuu It 8-9 KiraccoB
o61reo0pazoBarenbHbIx yupexaeauii / O.C.I'abpuensu. — M.: Jlpoda, 2012r.).

3.Tabpuenan O. C., Ocmpoymos U. I'. HacronpHast kaura yuaurens. Xumust. 9 k i1.: Meronudeckoe nocodoue. — M.:
Hpoda, 2010r

4. Xumust. 9 k i1.: KoHTponbHbIe U poBepouHbie padbothl Kk yuedbuuky O. C. ['abpuensaa «Xumust. 9/ O. C.
Iabpuensy, [1. H. Bepeskun, A. A. Ymaxkosa u ap. — M.: Ipoda, 2019r.

S.IT'abpuenan O. C., Ocmpoymosg U. I'. Uzydaem xumuto B 9 k 11.: Jlumakruaeckue MaTepuanbl. — M.: bimk mumroc,
2009r.

6.1 abpuensn O. C., Auwykosa A. B. Pabouas terpans. 9 x 1. K yueOnuky O. C. 'abpuensna «Xumus. 9». — M.:
Hpoda, 2012r.

1.IT'abpuenan O. C., Bockobotinuxosa H. Il. Xumusi B TecTaxX, 3amadax, yHopakHeHHsIX. 8— 9 ki — M.: llpoda,
2009r.

8.KontponsHo-m3mepurensapie Mateprainsl. Xumus : 9 kimacc / Coct. H.IL Tpoerybosa. — M.: BAKO,2012r
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3aKOH U NePUOANYECKAs] CHCTEeMa XUMHYECKHUX
iemeHToB /[.M.Mennesneena. (104.)

1. XapakTepUCTUKAXUMUYECKOTO 2JIEMEHTa HA OCHOBAaHUU €0 81
nonokenus B [lepuonnueckon cucreme /1. M. Menneneesa
2. CBoiicTBa OKCHJIOB, KUCJIOT, OCHOBAHHMI M COJICH B CBETE 3anucu B
TEOPUH DJICKTPOIUTUUECKOMN AUCCOIUAIIN U OKUCIICHUS - TeTpaau
BOCCTaHOBIICHUS
3. AM@oTepHbIC OKCUIBI U TUIPOKCHUIBI 82
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6. Kiaccudukanys XuMHUYECKUX PEAKIUN M0 Pa3IndHbIM 85
OCHOBaHHSM
7. [ToHsiTHE O CKOPOCTH XUMUUYECKOU peaKIuu 85
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CHUCTEME
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duznveckKue
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12. XUMHYECKUE CBOMCTBA METAJIOB 8§11
13. Mertamnnsl B ipupoae. O0mue crnocoObl UX MOTyUeHUS 812
14. Pemienre pacueTHbIX 3a71a4 C MOHATUEM MACCOBAsL 00JIs 811-12,
8bIX00A NPOOYKMA 3a7laHuE B
TeTpaIu
15. | [loHsTHE O KOPPO3UHU METAILIOB 813
16. [lenouHble METaIIBI: 00IAsT XapaKTEPUCTUKA 814
17. CoennHeHNs IEJIOYHBIX METAJIOB 814
18. [IlenouHo3eMeNbHBIE METAILIBI: 00111asi XapaKTepPUCTUKA 815




19.

COCI[I/IHCHI/IH MCJIOYHO3CMCIIBHBIX METAJIJIOB

815

20.

ANOMUHUN — NIEPEXOHBIN d1eMeHT. PHU3ndecKue u
XUMHUYECKHE CBOUCTBA altoMuHUs. [lonydenue u
NIPUMEHEHUE AJTFOMUHUSA
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21.
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816
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26.
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28.
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29.
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818

30.

OO0mune XMMUYEeCKre CBONCTBAa HEMETAJIOB.
Hemeranbl B ipupoie u cnocoObl UX MOJTYYEHUS

818

31.

Bonopon

819

32,
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§20-21

33.

["anorensl: o01as XxapakTepUCTHKA

822

34.
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§23-24

35.

IIpakTunueckas pa6ora Ned
Pemenne sxkcniepumeHTanbHbIX 3a1a4 o teme «lloarpynna
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36.

Kucnopon

825

37.

Cepa, ee HpusznueKre 1 XUMUYECKHE CBONCTBA

826

38.

CoennHeHus cepbl

827




39. CepHas KHCIIOTa KakK AJEKTPOJIUT U €€ COJIU 827
40. CepHas KkuciioTa Kak okuciautenb. [lomydenue u 827
MIPUMEHEHUE CEPHON KHCIIOTHI
41. IIpakTnueckas padora NeS
Pemenue sxcriepuMeHTaNbHBIX 3a1a4 1o Teme «lloarpymnma
KHCIIOPOIa)
42, A30T U €ro cBoiicTBa §28
43. Ammuak 1 ero coeaunennst. Coau aMMOHUSA §29-30
44, Oxcupl a30Ta 831
45. A30THas KHCIJIOTa KaK 3JIEKTPOJIUT, €€ MPUMEHEHNE 831
46. A30THas KHCIIOTa KaK OKUCIIUTEIb, €€ MOTyUYCHHE 831
47. ®docdop. Coequnenus Gocdopa. [lousrue o pochopHbIX 832
yII0OpeHusx
48. Yraepon 833
49, Oxkcuasl yriepoaa 834
50. VYrosbHas KUCIIOTA U €€ COMU. 834
XKecTkocTh BOABI U CITOCOOBI €€ YCTpaHEHUS
51. Kpemuwmii 835
52. CoeauHEHUS KPEMHUS 835,
COOOIIEHUS
53. CunukaTHas MPOMBIIUIEHHOCTh
o4. IIpakTuuyeckas padora Ne6
[Tonydyenue, cobupanne u pacro3HaBaHUE Ta30B
55. O0600mienue 1Mo teme «HemeTanis 818-35
56. KounTpoabnast padora Ne3 no teme «HemeTanb»
S7. Tema 5. O0001IeHHEe 3HAHUI 110 XUMHHU 32 KYPC OCHOBHOM 836
mkoJbl. [loaroroBka k urorosou arrecrauuu (I'MA)
(124.)
[Tepuonnuecknii 3axoH u [lepuoanueckas cucrema /. U.
MeHpieneeBa B CBETE TEOPUU CTPOSHUST aTOMa
58. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB JIEMEHTOB M MX 836

COEMHEHUH B IEPUOAAX U IPYIINAX B CBETE MPEICTABICHUH O
CTPOEHUH ATOMOB 3JIEMEHTOB. 3HaueHue [lepuonnueckoro




3aKOHa

59. Buapl XuMruuecKuX CBSA3EM U TUIBI KPUCTATIITUYECKUX 837
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