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IHosicHUTEABLHAA 3AIINMCKA

Pabouas nporpamma juist 9 kiacca o011e00pa3oBaTEIbHBIX YUPEKACHHMN

(0a30BbIil YPOBEHB ).

Pabowas mporpamma cocTaBieHa B COOTBETCTBHMH C TpeOoBaHusiMH DenepaabHOro rocyaapCTBEHHOTO
00pa30BaTENILHOTO CTaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHMs BTOPOro  MOKoJeHus, IIpumepHoii
IpOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMs 10 XUMHUHM M aBTOPCKO# IIporpammer kypca xumuu st 8-9
KJIAaCCOB  00Imeo0pazoBaTebHBIX — yupexacHuii(0a3oBeii  ypoBenb) O.C. Tabpuensna (2012roma).
Hacrosmas nporpamma yduThiBaeT pekomeHaaumu I[IpumepHON mporpammel 10 XMMHH JJII OCHOBHOMW
LIKOJIBI.

Pabouas mporpamMma no XMMHU: KOHKPETHU3UPYET MojoxkeHuss DyHIaMeHTaNbHOTO spa CO/IepKaHus
00y4YeHHs XHMHH C Y4€TOM MEKIPEIMETHBIX CBSI3eH y4eOHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA,
OTpeJIeNIsieT MOCIEI0BAaTeIbHOCTh W3YYEHUsl €AMHHUIl COJEp’KaHUs OO0y4eHHs XUMHHM U (POPMUPOBAHUS
(pazBuTusl) OOmMUX Y4eOHBIX M cHeNM(PUYECKHX TPEAMETHBIX YMEHHWH; MaeT OpPHUEHTHPOBOYHOE
pacnpezeneHue yaeOHOro BpeMEeHH 110 pa3/ielaM U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEEe».

Copep:xaHue porpaMMbl HallpaBJIEHO Ha OCBOECHME 3HAHUM M Ha OBJIAJICHHE YMEHUSMU Ha 0a30BOM
ypoBHE, 4TO cooTBeTcTByeT (OOpa3zoBareinbHOM mporpaMme MmKoJbl. (OHa BKIIOYAaeT BCE TEMBI,
MpelyCMOTpEeHHbIE (peepaabHbIM TOCYIApCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO OOIIETro
o0pa3oBaHUs 10 XUMHUHU U aBTOPCKOM MporpaMMoit yueOHOTO Kypca.

[Iporpamma kypca «XuMHUM» TOCTpOEHA HA OCHOBE CIHMPAJIbHOM MOJEIHM, NpelycMaTpHUBarOIIEH
MIOCTETIEHHOE DPAa3BUTHE U YIJIyOJIeHWE TEOPETUYECKUX IMPEACTAaBICHUN MPH JMHEHHOM O3HAKOMJIEHHH C
SMIUPHUYECKUM MATEPUATIOM.

B npeaMeTax CCTCCTBCHHO-MAaTEMATUYCCKOIr0O IUKIa BCAYINYIO POJIb HUIrpac€T II03HABATCIbHAasA
ACATCIIBHOCTE U COOTBETCTBYIOIIMEC eH Io3HaBaTeIbHEIC y‘IG6HI>IC ,HCP'ICTBHSI. B cBsi3u ¢ 3TUM OCHOBHBLIMH
neJasasMu OﬁyquHﬂ XHMHH B OCHOBHOM IITIKOJIC SIBJISIIOTCS:

1) dopmupoBanue y oOydalomMXCs YMEHHUS BHUACTh M TMOHMMATh IIEHHOCTh OOpa3oBaHHs, 3HAYMMOCTH
XAMUYECKOTO 3HAHUS U KaKIOTO YeJIOBeKa HE3aBUCHMO OT €ro Npo(ecCHOHAIBLHOW IesTeIbHOCTH,
YMEHHUSI pa3iuyaTh (akThl M OIICHKH, CPAaBHUBATh OIICHOYHBIC BBIBOJBI, BHIIETh UX CBS3b C KPUTEPUSIMHU
OIICHOK M CBSI3b KPUTECPUCB C OIPEJICICHHOW CHUCTEMOW ILEHHOCTEH, (OPMYIUPOBAaTH M OOOCHOBBHIBATH
COOCTBEHHYIO TIO3HIINIO;
2) ¢opmupoBaHue y OOy4arOMIMXCS IIEJTOCTHOTO MPEICTABICHHS O MUPE W POJIM XUMHH B CO3JIAHHH
COBPEMECHHOW €CTECTBCHHO-HAyYHOW KApPTHHBI MHpA; YMEHHS OOBSICHATH OOBEKTHI W  IPOIECCHI
OKpYKAroIlleH JCWCTBUTEILHOCTH — TPUPOIHOHM, COIMAIbHOM, KYJIBTYPHOW, TEXHUYECKOH CpEIbl,
UCTIOJIB3Ys JUIst 3TOTO XUMUYECKHE 3HaHUS;
3) mpuoOpeTeHHE OOYYAIONIMMHCS OIbITa PAa3HOOOpAa3HOW NESATEIBHOCTH, TO3HAHUS W CaMOIIO3HAHUS;
KJTFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHTHOCTEH), MMCIOIIMX YHHUBEPCAIILHOE 3HAYCHUE JIJISI Pa3IMYHbBIX
BUJIOB JICATEIBHOCTH: pEIICHHs] MpoOJieM, TPUHATUS pEIICHWH, TIOWCKa, aHaiu3a W 00paboTKH
uHpOpMAIlMY, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB W3MEPEHUH, COTPYJHHYECTBA, OE30MAaCHOTO
oOpallleHus ¢ BeleCTBaMU B TIOBCEIHEBHOM JKU3HHU.

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

yueOHbIe: (POpMHpPOBAHNE CHCTEMBbl XMMHYECKUX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHOU KapTHUHBI
MUDA;

pa3BHUBaIOlMe: PA3BUTHE JIMYHOCTH OOy4aloOlUXCsA, WX HHTEUNIEKTyallbHO€ U  HPABCTBEHHOE
COBEpIICHCTBOBaHUE, (OPMUPOBAHWE Y HHUX T'YMAaHUCTHUYECKUX OTHOIIEHUH U  OKOJIOTUYECKU
11eecoo0pa3Horo MOBeACHUS B OBITY U B TPYJOBOU JESITENLHOCTH;

BOCHUTATEIbHbIE: (OPMUPOBAHUE YMEHHI 0€30MacHOr0 OOpallleHHs C BEIIECTBAMH, MCIOJIb3YEMBIMH B
MOBCETHEBHOM KU3HU; BHIPAOOTKA MOHMUMAHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHU XMMHH, a TaKKe
(dhopMHpOBaHKE OTHOIICHHS K XUMHUU KaK K BOBMOXKHOUM 001acTu OyayIiel MpakTUIeCKON NesITebHOCTH.

O0mas xapakTepucTHKa y4eOHOro npeamera « XuMus»



B cootBercTBUM ¢ DenepanbHBIM TOCYIaPCTBEHHBIM 00pa30BaTeNbHBIM CTAHIAPTOM OCHOBHOTO OOIIErO
oOpa3oBaHUs yJaluecs JOJHKHBI OBJIAJICTh TAKMMH ITO3HABATEILHBIMU Y4COHBIMU ACUCTBUSIMH, KAK YMEHUE
dbopmMmynupoBath mMpoOIeMy W TUMOTE3Y, CTAaBUTh LEIM W 3a7add, CTPOWTH IUIAHBI JOCTHIKEHHS IIeNIeH |
pEelIeHHUs TIOCTaBJICHHBIX 3a7ad, NPOBOJAMUTH OSKCIIEPUMEHT W Ha €ro OCHOBE JelaTh BBIBOJBI H
YMO3aKJTFOUCHUsI, TPEJICTABIISITh UX U OTCTAUBAThH
CBOIO TOUKY 3peHus. Kpome 3Toro, ydamiuecs: JOKHBI OBIQICTh PUEMaMH, CBSI3aHHBIMU C OTIPE/ICIICHUEM
MOHATHI: OrPaHUYNBATh WX, OTIMCHIBATH, XapaKTEPH30BaTh U CpaBHMBATH. ClieZI0BATEIHHO, IPH H3YUCHHUH
XMMHH B OCHOBHOHM IIKOJIC y4alluecs MOJDKHBI OBIAJCTh YUCOHBIMU JCHCTBUSMH, TO3BOJISIONIUMHU HM
JOCTUYb JITYHOCTHBIX, MMPEJAMETHBIX U METANPEAMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.
[Ipennaraemasi mporpaMMa IO XUMHUHU PACKPHIBACT BKJIAJ YYEOHOrO MpeaMeTa B JOCTHKCHHE IeJeH
OCHOBHOTO 00111eT0 00pa30BaHUs M ONPEISISICT BAKHEHIIINE COIepiKaTeIbHbIC JIMHUN TTPEeIMETa:
BEIIECTBO — 3HAHMS O COCTaBE M CTPOCHUM BEIIECTB, WX BAKHEUIIMX (UINYCCKUX U XUMHUYCCKHX
CBOMCTBAX, OMOJIOTHYECKOM JICNCTBUMN,
XUMHYeCKasi Peakuusi — 3HAHUS 00 YCIOBHUSAX, B KOTOPBIX IPOSIBJISIFOTCS XUMHUYECKHE CBOHCTBA
BEIIECTB, criocobax VIIpaBIICHUS XUMHUYCCKHUMH MIPOIIECCAMH,
NpUMeHEeHHEe BeIlIeCTB — 3HAHWS W OIBIT NMPAKTHYECKOH JEATEIHbHOCTH C BEIIECTBAMH, KOTOPBIC
HaumOoJIee YacTo YHOTPEOSIOTCS B TIOBCETHEBHOW JKHM3HH, MTUPOKO HUCIOJB3YIOTCS B MPOMBIILICHHOCTH,
CEJIbCKOM XO3SIICTBE, Ha TPaHCIIOPTE;
SI3BIK XUMHHM — CHCTEMa BRKHEHIIMX MOHATHA XAMHUU W TEPMHUHOB, B KOTOPBIX OHU OIHUCHIBAIOTCS,
HOMEHKJIATypa HEOPraHWYEeCKHX BEIISCTB, T. €. UX Ha3BaHUS (B TOM YHCIIC W TPHUBUAIBHBIC), XUMUICCKHEC
(GhopMyITbl M YpaBHEHHS, a TaKXkKe MPaBHiIa IepeBoia HHPOPMAIIUH C €CTECTBEHHOTO S3bIKa Ha SI3IK XUMUHU U
obOpaTHo.
IIpu otOope conepxaHUs, KOHKPETH3UPYIOIIETO MPOTPaMMy, VYHUTHIBAIOCh, 4YTO TIepea  OOImM
oOpazoBaHHWEM HE CTOWT 3ajada MpoGEeCCHOHAIIBHOW TIOJATOTOBKH OOYYaOIMUXCA. IDTO OIMPEaeTuiIo
MOCTPOCHHUE Kypca KaK OOILEKYJIbTYPHOIO, HAIIPABJIEHHOTO, MPEX/Ie BCEro Ha (popMHpOBaHHE U pa3BUTHE
UMHTEpeca K H3YYEHHI0O XHMHH. YYT€Ha OCHOBHAs OCOOEHHOCTHh IMOJAPOCTKOBOIO BO3pacTa — Hayalo
nepexo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepU3yeTcsl pa3BUTHEM MO3HABATEIBLHOU chephl.
Ha stane ocHoBHOTO 00111€T0 CpeaHero oOpa3oBaHUs MPOUCXOAUT BKIIOUEHHE 00YyUJaIOLIUXCS B MPOECKTHYIO
U HCCIEeIOBATENIbCKYIO JIeATENbHOCTh, OCHOBY KOTOpPOM COCTaBJSIOT TaKWe YHHUBEpCalbHbIE Y4eOHbIE
NeNCTBUS, KaK yMEHUE BUJIETh MPOOJIEMBbl, CTAaBUTh BOIPOCHI, Kilaccu(uuupoBarh, HabIOIaTh, TPOBOIUTD
AKCIEPHUMEHT, JIeJIaTh BBIBOJBI U YMO3AK/IIOUEHHUs, OOBSACHATh, JOKa3bIBaTh, 3alIUIIATh CBOU HJICH, NaBaTh
onpeznenenusi noHsaTusiM. Croia ke OTHOCSTCS TPUEMBI, CXOJHBIE C OMpEe/IEHHEM MOHSTUN: OMHCaHUE,
XapaKTEepUCTHUKA, pa3bsCHEHUE, cpaBHEHUE, pasznuueHue. OopMHUpoBaHHE 3TUX YHHBEPCATbHBIX YUEOHBIX
NeUCTBUIM HayMHaeTcs el B HayallbHOM IIKOJIe, a B Kypc€ XMMHUU OCHOBHOM HIKOJIBI MPOUCXOAMUT HX
pa3BUTHE U COBEpIICHCTBOBaHWE. B CBs3M ¢ 3TUM pe3epBHbIE 4Yachl IUIAHUPYETCS MCIOJIb30BaTh Ha
dbopMupoBaHHEe U Pa3BUTHE YMEHUN MPOEKTHONW U HCCIENOBATENbCKON AESITEIbHOCTH, YMEHUE BUJIETh
po0JIeMbl, 1e1aTh BHIBOJIBI M YMO3aKIIOUEHUS.

MecTo y4eOHOT0 MpeaMeTa B y4eOHOM IIaHe

Oco0eHHOCTBIO CcOepXKaHUs Kypca «XUMUS» ABIAIOTCS TO, YTO B Oa3MCHOM yueOHOM (0Opa30BaTEIILHOM)
IUTAHE ATOT MPEIMET TOSBISCTCS MOCIEAHNAM B PsIYy U3YUEHHs] €CTECTBCHHOHAYYHBIX JUCIUILIUH. JlaHHas
HEOOXOJMMOCTh ~ OCBOCHHUSI OOBSCHSAETCS TEM, 4YTO IIKOJBHUKHA JIOJDKHBI O0JIaiaTh HE TOJBKO
OTIPENICIICHHBIM 3aIlacoM IPEBAPUTEIIBHBIX ECTECTBEHHOHAYYHBIX 3HAaHUM, HO M JOCTAaTOYHO XOPOIIO
Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHHEM. YYallUMUCS YK€ HAKOIUICHBI 3HAHUSA 1O CMEKHBIM JUCHUIUIMHAM
nuKiIa: Ouonoruu, (pusMKu, mMareMaTtuku, reorpaduu, cHOpMUPOBATINCH YMEHHS aHAITW3UPOBATh, BECTH
HaOII0/IEHUS], CPABHUBATH OOBEKTHI HAOIOICHUS.

B cooTBeTcTBHM ¢ y4eOHBIM IUIAHOM Ha M3y4eHHE XUMHUH B 9 Kilacce OTBOIUTCS 2 yaca B Hefento, 70 4acoB
B TOJ, IPY HOPMATUBHOM MPOJOKUTEIHHOCTH ydeOHOTo roja 35 y4eOHbIX Henenb. B cooTBeTCTBUU €O
CIIOXKHBIIEWCS MPAKTHUKOM OpraHu3alud OCHOBHOTO o0O0mero oOpa3oBaHus B 00pa3oBaTelbHBIX
YUPESKICHHUSIX 00Iero 00pa3oBaHus peabHasi MPOJA0KUTEIBHOCTh YI€OHOTO T0/1a MEHbIIIE HOPMATHBHOM
u cocTaBnseT 34 yueOHble Henenu. TakuM 00pazoM, BpeMs, BbIJeNIsseMoe pa0OuYnMHU yIeOHBIMU TTaHAMU Ha
M3yYeHHEe XUMHH B 9 KJacce Ha PAKTUKE paBHO 68 dacam.

IIporpamMMoli IpeayCMOTPEHO MPOBEACHUE:

KOHTPOJIbHBIX paboT — 4,

MPAKTUYECKUX paboT — 6 4acoB.



Cpok peanuzanuy IporpaMMbl — OJMH Y4€OHBIH TOI.

®opmMbl, METObI M CPeICTBA 00y4eHH s, TEXHOJIOTHH

B nanHOM Kiacce BeqyImMMU METOJaMH OOyUEHHSI TIPEAMETY SBISIOTCS: OOBSICHUTEIBHO-HIUTIOCTPATUBHBIN
U PENpOAYKTUBHBIM, XOTA MCIOJB3YeTCS M YaCTUYHO-TIOMCKOBBIA. Ha ypokax HCIOJB3YyIOTCS 3JI€MEHTHI
CIICAYIOIIMX TEXHOJIOTUH: JTUYHOCTHO - OPUEHTUPOBAHHOE O0ydeHHe, AUaJorHiecKkoe oOydenue, oOyueHue
¢ npuMeHeHueM onopHeIx cxem, KT, npoekTHas 1eaTenbHOCTb.

Ucnonw3ytorcss  cnepyromue ¢GopMbl  0OydeHHS yueOHBbIC 3aHSTHS, HAOJIIOJICHUS, OIIBITHI,
OKCIEPUMEHTbI, paboTa C y4eOHOM U  JIONOJHUTEIBHOW JIUTEPATypOH, aHaJlIW3, MOHUTOPUHT,
uccienoBaTeNbekas pabora, npeszeHrtanus. OnpeaesieHHOe MECTO B OBJIAZICHUU JIaHHBIM KYpCOM OTBOIMTCS
CaMOCTOSITEIIbHOW padoTe: TOATOTOBKA TBOPUYECKHX paboT, cooOmeHmi, pedeparos.

@ opMbI IPOMEKYTOUYHON M HTOTOBOM aTTeCTALIMH

[IpomexyTouHas aTTecTanus NpoBOIUTCS B (popme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOATEIbHBIX PaboT;

- IPAKTUYECKUX;

- TBOPYECKHX paboT.

VYyamuecss npoXoJsaT UTOTOBYIO aTTecTanuio — B Buae [A.

O6yuenue Bengrcs no yueOnuky O.C.I'abpuensn «Xumust 9 Kiacc», KOTOPBIA COCTABISAET CIUHYIO JIMHUIO
y4eOHUKOB, COOTBETCTBYET (penepaqbHOMYy TIOCYJapCTBEHHOTO 00pa3oBaTeNbHOrO CTaHIapTa BTOPOTO
MOKOJIEHHsI ©a30BOT0 YpOBHS M peannsyeT aBTopckyto nporpammy O.C.I'abpuensna( 2012r.)

OT1anunTesIbHbIE 0CO0EHHOCTH PadoYel MPOrpaMMbl M AaBTOPCKOI

OcHOBHOE coziepkaHuE aBTOPCKOM MOJHOCTHIO HAIILIO OTPaKEHHE B TaHHOW pabodeil mporpaMme.

B paGouyio mnporpammy Mo XMMHH BHECEHbl M3MEHEHHs] IO CpPAaBHEHHUIO C aBTOPCKOMl: W3  pe3epBa
nobasieno 1 wac Ha «Metamel» u goGaBieH ldyac Ha Ilpaktukym 1 «CBoicTBa METANIOB W HX
coemuHeHUI». OCHOBHOE OTIWYHE JaHHOW pabodeil mporpamMMmbl OT aBTOPCKOW COCTOMT B TOM, YTO B
aBTOPCKOM MporpamMme IMpakTH4YeCKHe padOThl CTPYNIUPOBAHBI B OJOKM - XUMUYECKUE TPAKTUKYMBI,
KOTOpbIE MPOBOJATCS IOCJIe HM3Yy4eHUS HECKOJIBKHMX pa3[esioB, a B pabodeil mporpamMMe 5TH Ke
MpakTH4eckue paboThl JAIOTCS MOCJIE HM3YYEHHUS KOHKPETHOM TeMbl. DTO TO3BOJIAET JIydlle 3aKpPEenHTh
TEOPETUYECKUI MaTeprall Ha IPAKTUKE U MPOBEPUTH MPAKTUYECKUE YMEHUS U HABBIKK HETIOCPEICTBEHHO 10
naHHOW TeMe. YToObl MpPOBECTH MPAKTUYECKYI0 paboTy MO KOTJa-TO H3Y4eHHOH Teme, TpeOyercs
JIOTIOJTHUTEIBHOE BpeMsl Ui MOBTOPEHHSI TEOPETHYECKHMX OCHOB, UYTO HCKIIIOYAeTCs B JaHHOM paboueit
porpaMme.

KoauuecTrBo
KonnuectrBo
4acoB B N
Pazpnen . 4acoB B padoueit
aBTOPCKOM
nporpamme
nporpamme
1. Bgremenme. OOmas xapaKTepPUCTHKA XUMHYECKUX
JJIEMEHTOB W XMMHUYECKHX peaknwmii. [lepnommuiecknii 3aKoH 10 10
n llepmonnyueckas cucTeMa XHUMHYECKHX DIIEMEHTOB
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. Ilpaktuxkym 2 «CBOICTBA HEMETAIJIOB U UX COCAUHEHUI 3 }
6.00600111€H1Ee 3HaHU 110 XMMHUH 32 KypC OCHOBHOMH ILIKOJIBI.
ITogroroska x IT'A. 10 12
Peseps 6




Hroro:
70 68

PesysabTaTaMm ocBoeHHs Kypca XUMHUH

HpI/I HU3Yy4YCHUU XHUMUHU B OCHOBHOM IIIKOJIE 00€eCIeunBaeTcs JOCTHIKCHHUEC JIMYHOCTHBIX, MCTAIIPCAMCETHBIX H
NpEAMETHBIX PE3YyJIbTAaTOB.

JIn4HOCTHBIE:

® B IIGHHOCTHO-OPHEHTAIIMOHHOM Chepe — YYBCTBO FOPAOCTH 32 POCCHICKYIO XMMUYECKYIO HAayKy, TYMaHH3M,
OTHOILIEHHE K TPYAY, LIeIeyCTPEMIIEHHOCTb;

e (hopMupOBaHHUE IEHHOCTH 370pPOBOro U Oe30macHoOro o0pasa KU3HHU; YCBOCHUE MPABUJI UHUBHIyaJIbHOTO U
KOJUIEKTUBHOT'O 0€30MacHOT0 IMTOBE/ICHHS B UPE3BBIYANHBIX CUTYAIIHIX, YTPOKAIOUINX KU3HH U 37I0POBBIO
JTIOJICH;

® B TPYAOBOH cpepe — rOTOBHOCTH K OCO3HAHHOMY BHIOODPY JaNbHEHIIelH 00pa3oBaTelbHON TPaeKTOPHH;

® B [M03HABATENHbHON (KOTHUTHBHOMW, MHTEIUIEKTYaIbHOM) chepe — yMEHHe YIpaBIsTh CBOCH MO3HABATENLHON
JESATENBHOCTBIO.

e (hopMupOBaHUE OCHOB HKOJIOTHYECKOI KYIbTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIIUICHHS, PA3BUTHE OIBITA IKOJIOTHYECKH OPUEHTUPOBAHHON pe)IeKCHBHO-OIIEHOYHON 1
MIPaKTUYECKONW JEATENbHOCTH B KU3HEHHBIX CUTYAIHIX;

MertanpeaMeTHbIe:

® YMEHHE CaMOCTOSTEIBHO ONPEACHISTh IEIH CBOEro OOy4eHHs, CTaBUTh W (QopMynupoBaTh Jisi ceds HOBBIE
3aJlauyv B yqéﬁe Y TIO3HABATEIbHON NIEATEIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI CBOEH MO3HABATENbHOMN
NeSITeTbHOCTH;

® yMEHHE CaMOCTOSTENFHO TUIAHWPOBATH ITyTH OCTIDKEHHS IIefieil, B TOM 4YHCJe albTepHATUBHBIC, OCO3HAHHO
BBIOMpAaTh Hanbomnee 3PPEKTUBHBIC CITOCOOBI PENICHUsT YICOHBIX U MTO3HABATEILHBIX 33]1a4;

® YMEHHE COOTHOCHTH CBOHM [IEMCTBHA C IUTAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBISATh KOHTPONb CBOEH
JEeSTeTPHOCTH B TIPOIECCE JIOCTIDKEHHS] pe3yibTaTa, OIpPENeNsiTh CIOCcOObl NEHCTBHI B  pamKax
TIPEIOKCHHBIX YCIIOBUHA W TPeOOBAaHUM, KOPPEKTHPOBATH CBOM JICHCTBHS B COOTBETCTBHH C M3MCHSIOIICHCS
CUTYyallueH;

® yMEHHWeE OIEHMBATh MPaBUIIBHOCTD BHITIONHEHUS y4eOHON 3a/1aur, COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHs;

® BIaJICHUE OCHOBAMH CAaMOKOHTPOJIS, CAMOOIIEHKH, TIPUHSATHUS PEHICHUH U OCYIIECTBIEHUSI OCO3HAHHOTO BBHIOOpa
B y4eOHOI1 1 TO3HABATENFHON e TEIHHOCTH;

® YMEHHE OINpEAENATh IOHATHSA, CO3/7aBaTh OOOOIIEHWS, YyCTAHABIWBATH aHAJIOTWH, KIacCU(PUIIMPOBATH,
CaMOCTOSAITEIEHO BBHIOMPAaTh OCHOBAHMSI W KPHUTEPHH [UIS KIACCH(HKAIMK, YCTaHABIWBATH MPHYNHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE PACCYXACHNE, YMO3aKII0UeHN e (HHIYKTUBHOE, IENYKTUBHOE U TI0
aHAJIOTWH) U JIeNIaTh BHIBOJIBI,

e yMEHHE CO3/1aBaTh, NMPUMEHATH W IMPEOOpPA3OBBIBATh 3HAKA W CHMBOJIBI, MOJEIHW W CXEMBl IS PEHICHUS
Y9eOHBIX ¥ ITO3HABATEIBHBIX 3a7a4;

® yMEHHE OPTraHU30BBIBATh y4eOHOE COTPYTHUIECTBO U COBMECTHYIO JACATEINBHOCTh C YUUTENEM H CBEPCTHUKAMU;
paboTaTh WHAWBHIYadbHO W B TPYIIE: HAXOMUTH OOIIee pelIeHne W pa3perarb KOH(IUKTH Ha OCHOBE
COTTIACOBAHUS MMO3UIMH U yu€Ta WHTEPECOB; (hopMyTHupOBaTh, ApTYMEHTHPOBATh H OTCTAUBATh CBOE MHEHUE;

e yMEHHE OCO3HAHHO HCIIOIB30BaTh PEUEBHIE CPEACTBA B COOTBETCTBUH C 3a/1a4eil KOMMYHUKAITUH TS
BBIP2YKEHHS CBOMX YYBCTB, MBICIICH 1 MOTPEOHOCTEN; TUTAHUPOBAHUS M PETYJIISIIUN CBOESH JIEATENhHOCTH;
BIIaJICHNE YCTHON M IIMCEMEHHON PEYhI0, MOHOJIOTHYECKOH KOHTEKCTHOU PEUBIO;

e (JopmupoBaHHe W  pa3BUTHE KOMIIETEHTHOCTH B  OOIACTH  WCHOJB30BAHWS  HMH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

e (opmupoBaHHEe W pa3BUTHE HKOJOTMYECKOrO MBINLIICHUS, YMEHHE MPUMEHSATh €ro B IO3HaBaTENbHOM,
KOMMYHWKATHBHOM, COIMATHHON MPAaKTHKE U MPOecCHOHATFHON OPHEHTAIIH.

IIpenmeTHbIe:
1.B no3naBaTeibHOIl cepe:
® J1aBaTh ONpeeNeHUs N3YYEHHBIX TOHITUN: «XUMUYECKHUI SIEMEHT», «aTOM», «HOH», «MOJIEKYJa», IPOCThIE 1
CIIOKHBIC BEILECTBa», «BEIIECTBO», «XMMHYecKas (QopMyina», «OTHOCHUTEIbHAss aTOMHas Maccay,
«OTHOCUTENbHAsT MOJEKYJSIpHAs Maccay, «BAJICHTHOCTBY, «CTENEHb OKHCICHUS», «KPUCTAJUIMYecKas
peLIeTKay, «OKCUABDY, «KUCIOTBD», KOCHOBAHUSY, «COIHNY», «aM(pOTEPHOCTEY, KMHAUKATOPY, «IEPUOANYECKUN



3aKOH», «IEepHOAMYECKas  TabJWLa», «HU30TOMBDY, «XMMHUYECKas CBS3b», «3JEKTPOOTPHLATEIHLHOCTDY,
«XUMHYECKas  peaklus», «XUMUYECKOE  YpPaBHEHHUE»,  «TEHETHUYECKas  CBA3b»,  «OKUCICHUEY,
«BOCCTaHOBJICHUEY, «AIIEKTPOIUTUYECKAS JUCCOLUALND), «CKOPOCTh XUMHUUYECKOU pEeaKLIuU»;

® OIKCATh NEMOHCTPALIMOHHBIE U CAMOCTOSTENILHO ITPOBEACHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

® ONKCHIBATH U Pa3iInyaTh U3YYEHHBIE KJIACChl HEOPTaHWMYECKUX COCAUHEHUM, IPOCTHIE U CIIOXKHBIC BEILECTBA,
XUMUYECKUE PEAKLUU;

o KIacCH(PpUIMPOBATH U3yUCHHBIE OOBEKTHI U SIBICHIS,

e JleNaTh BBIBOABI W YMO3AKIIOUEHHs] W3 HaONIOJCHWH, W3YyYEHHBIX XHUMHUYECKUX 3aKOHOMEpPHOCTEH,
IIPOTHO3UPOBATH CBOKMCTBA HEU3YUYEHHBIX BEIIECTB 110 aHAJIOTUU CO CBOMCTBAMHU U3YYCHHBIX;

® CTPYKTYpUPOBATh M3YUEHHBIH MaTepHuall U XUMHUECKYI0 HH()OPMAIIHIO, TONYIEHHYIO U3 APYTHX UCTOYHUKOB;

® MOJETUPOBATh CTPOCHHE aTOMOB 3JIEMEHTOB 1-3 TepHoI0B, CTPOEHHUE TPOCTHIX MOJIEKYIT;

2.B 1IeHHOCTHO — OPUEHTAIIMOHHOM cdepe:
® aHANHM3UPOBATh W OICHUBATH IOCIEICTBHS JJIsl OKpYXArollel cpeabl OBITOBOM M TPOW3BOJICTBEHHON
JIeTelIbHOCTH YelIOBEKa, CBSI3aHHOW C MepepadOTKON BEIECTB;
3. B TpyaoBoii cdepe:
® IIPOBOAMTH XUMHYECKUNA IKCIIEPUMEHT;
4. B cepe Ge3omacHOCTH KU3HEIESITETHHOCTH:

® OKa3bIBaTh INCPBYIO IOMOIINb IPH OTPABJIICHUAX, OXKOrax M APYrux TpaBMaX, CBA3aHHBIX C BCIICCTBAMU U
n1ab0paTopHBIM 000PYIOBAHHUEM.

TemaTH4yecKoe IUIAHUPOBaHHE YYeGHOT0 MaTepuaia

Ne Ha3zBanue riaBbl KonuuectBo IIpakTruueckue KonTtponsHbie
TJIaBBI JacoB paboTHI paboThl
Brenenmne. OOmmas xapaKTepuCTHKA 10 Nel

XUMHYECKUX JJIEMEHTOB U
XUMHUYECKUX PEeaKIIui.
ITepuoanyeckuii 3aK0H 1
ITepuoanueckas cucrema
XIUMHIYECKIX JJIEMEHTOB
J.M.MenneneeBa

1. Meramisl 18 Nel-3 Ne2
3. Hemeramisr 28 Ne4-6 Ne3
5. O000111eHrE 3HAHN 110 XUMHH 34 12 Ned

KYpPC OCHOBHOM IIKOJBI.
IToaroroeka k 'A.

Hroro 68 6 4

OcHOBHOE coepkaHue Kypca

Beegenue. O0mas XapaKTepuCTHKA XMMHYECKUX 3JIEMEHTOB H XMMHYeCKUX peakuuii. [lepuoanmveckuii 3aKoH
u Ilepuoauyeckas cucrema

xumuuyeckux 3jemeHToB JI. U. MenaeneeBa (10 u)

XapaxkTepucTuka 3J€MeHTa Mo ero mnonoxeHuto B Ilepuogmdeckoit cucreme xumuueckux snemeHtoB . U.
MenneneeBa. CBOICTBa OKCHUIIOB, KUCIOT, OCHOBAHUW U COJEH B CBETE€ TEOPUHU AJIEKTPOIUTHUECKON AUCCOLUALUU U
OKHCIICHUS-BOCCTaHOBJICHUA. [IoHATHE O MepexoMHBIX dNeMeHTax. AMGPOTEpHOCTh. [ eHeTHYeCcKul psiji IePEXOTHOTO
snementa. llepuonnueckuii 3akoH u Ilepuogmyeckas cucrema xumuueckux osnemeHtoB JI. M. Menneneesa.
Xumuueckass OpraHu3alMsl KMBOW M HEKUBOM HpUPOIbl. XUMUYECKHUH COCTAaB s/ipa, MAHTUU U 3E€MHOU KOPHI.
XUMHUYECKHE 3JIEMEHTHI B KJIETKAaX JXUBBIX OPraHM3MOB. Makpo- W MHKpO3JeMeHThl. OO000IIeHHe CBEISHUH O



XUMHYECKUX peakiusax. Knaccuduranusi XUMHUECKUX PEAKIMA 10 pPa3IUYHbIM IMPU3HAKAM: «YHCIO U COCTaB
pearupyronmx 1 00pa3yronIruxcs BEHISCTBY, «TEI0BoM 3 (DEeKT», «HANIPABICHUE), KA3MEHCHHUE CTEIICHEH OKUCIICHUS
3JIEMEHTOB, 00Pa3yIOIINX PEarupyIOIINe BEIIECTBaY, «(ha3a», «HUCIOIb30BaHUE KaTanu3aTopay. [loHsaTHE 0 CKOpoCcTH
xuMu4ecko peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh XHUMHUECKHMX peakuuil. KatammzaTopbl U KaTaims.
HNuruduropsl. AHTHOKCHIAHTHI.

JdemoncTpanun.

Pazmuunbie Gopmer Tabaume [, Y. Menneneesa. Mopgenu aToMoB 3eMeHTOB 1—3-ro nmeproaoB. Mojenb CTpoeHHS
3eMHOI0 Iapa (MOomepeyHbld pa3pes3). 3aBUCUMOCTh CKOPOCTH XUMUYCCKOM PEAKIMU OT MPHUPOILI PEarupyIOIIX
BEIIECTB. 3aBUCHMOCTh CKOPOCTH XMMHYECKON PEAKIMU OT KOHIICHTPALMU PEarupyIONIUX BEHIECTB. 3aBUCHMOCTD
CKOPOCTH XUMHYECKOW pPEaKIHUU OT IUIOMAAM CONPUKOCHOBEHUS PEArUPYIONIUX BEIIECTB («KUIISIIUN CIIOW»).
3aBUCHMOCTh CKOPOCTH XHUMHYECKOM peaklIuu OT TEMIEpaTypbl pEarupyrommx BemecTB. [ OMOTeHHBIH U
reTeporeHHbli Katanusbl. epMeHTaTUBHBIN KaTanu3. MHruoupoBanue.

JlabopaTopHble ONbITHIL.

1. Tlomydyenue THIPOKCHIA IIMHKA M HMCCIEAOBAaHUE €ro CBOWCTB. 2.MojenupoBaHue moctpoeHus llepmomnueckoit
cucTeMbl XuMuueckux 3eMenToB JI. M. MenaeneeBa. 3. 3ameleHue xeie3oM Meau B pacTBope cyibdata meau (11).
4. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIIUU OT MPHUPOIBI PEarnpyIONINX BEIIeCTB Ha MPUMEPE B3aUMOICHCTBU
KHCJIOT C MeTaJlIaMH.

5. 3aBHCHMOCTh CKOPOCTH XHWMHYECKOM pEAKIIMU OT KOHIICHTPAIMH PEarupymoIIuX BEIIECTB Ha IpUMEpe
B3aMMOJICHCTBUS IMHKA C COJITHOM KUCIIOTOW pa3IM4HON KOHIIEHTPAIUH.

6. 3aBHCHMOCTh CKOPOCTH XHMMHYECKONH pEaKIUH OT IUIOMATN COMPUKOCHOBEHUS PEArHpYIONINX BEIIECTB. 7.
MonennpoBaHUE KHUTIISIIETO CIOS». 8. 3aBUCHMOCTHh CKOPOCTH XUMUYECKOW PEAKIINH OT TEMITEPATypPhl pearupyroIiux
BEIIeCTB Ha MpuMepe B3auMoericTeus okcrnaa mean (1) ¢ pactBopom cepHOI KMCIOTHI pa3iIndHOd TeMIepaTypsl. 9.
Paznoxenmne mepokcuaa Bomopoaa ¢ momombio okcuaa mapranna (IV) m katamaser. 10. OOHapyxeHre KaTajgasbl B
HEKOTOPBIX MUIIEBLIX MpoaykTaX. 11. MHrnbupoBanne B3anMOICHCTBUS KHCIOT ¢ METAJUIAMH YPOTPOITUHOM.
IIpeanMeTHBIE pe3yJbTAaThl 00y4eHHs

Yyamuiics 10JKeH yMentb:

WCIIONB30BaTh TIPH  XapaKTEPUCTHKE TIPEBPANICHUN BEIISCTB IMOHATHS: «XHMHYECKAsl PEAKIHI», «PEaKINu
COC/IMHECHUS), «PEAKINH PA3TIOKEHUs», «PEAKIUH OOMEHA», «PEaKIMU 3aMCIICHHS», «PCaKIUN HEeUTpaIn3aiuuy,
«OK30TEPMUYECKHE PEAKIUN», «IHIOTEPMUUECKHAE PEaKIHI», «0OpaTHMbIE pPEaKIun», «HeoOpaTHMbIE PEeaKIuu,
«OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUUW»,  «TOMOTEHHBIE  PEaKUUW»,  «TETEPOrCHHBIE  PEAKLUNY,
«KaTAIUTUYCCKHE PEAKITIY», «HEKATATUTHYECKUE PEaKIIUN», «TETUIOBON 3P(EKT XUMHUECKON peakInuy, «CKOPOCTh
XUMUYECKOU peaklum», «KaTalInu3aTop»;

XapaKTepu30BaTh XUMHUYECKHE JJIEMEHThI 1—3-ro TepHojoB 1O WX TONOKeHWIo B [lepuomudeckoll cucreme
xuMuyeckux anneMeHToB [, M. MeHneneeBa: XuMUYECKUN 3HAK, IOPSIKOBBIM HOMEpP, MEPUOJ, TPYIIIA, NOATPYIIA,
OTHOCHTENbHASI aTOMHAs Macca, CTpOeHHe aToMa (3apsl sApa, YMcIo MPOTOHOB M HEHTPOHOB B sApe, O0IIee YHCIO
3JIEKTPOHOB, pacIpeneNeHrne 3JIEeKTPOHOB 0 JIEKTPOHHBIM CIIOSIM, TIPOCTOE BEMIECTBO, (popMyIa, Ha3BaHUE M THUII
BBICIIIEr0 OKCHJa ¥ THAPOKCHA, JIETYIEro BOIOPOIHOTO COENNHEHUS (TSI HEMETAJIIOB));

XapaKTepu30BaTh OOIIHEe XUMHYECKHE CBOWCTBA aM(OTEpHBIX OKCHIOB M THUIPOKCHIIOB; MPHBOAWUTH IPHMEPHI
peaxIuii, MOATBEPKAAFOIINX XUMHUIECKHE CBONCTBA aM(OTEPHBIX OKCHUIOB U THIPOKCHIOB;

JaBaTh XapaKTEPUCTHKY XUMHUYECKMX PEAKUUU MO YUCIYy M COCTaBY MCXOJHBIX BEIIECTB W MPOAYKTOB PEAKIIMH;
TermoBoMy 3(QexTy; HampaBIeHHIO TPOTEKAHWS pEeaKIUH; HN3MEHEHHWIO CTeleHeHd OKWCIEHHS JSJIEMEHTOB;
arperaTHOMY COCTOSIHUIO UCXOJHBIX BELIECTB; yYACTUIO KaTalU3aTopa;

OOBSICHATD ¥ TIPUBOJIUTH MPHMEPHI BIUSHUS HEKOTOPHIX (PaKTOPOB (IPUPOJA PEATHPYIOIINX BEIIECTB, KOHIICHTPAIIH
BEIIIECTB, JaBIIeHHWE, TeMIepaTypa, KaTajau3aTop, MOBEPXHOCTh CONMPUKOCHOBEHUS PEarupylolInX BEIIeCTB) Ha
CKOPOCTb XUMHUYECKHX PEAKLUM;

HaONIO/IaTh W ONKCHIBATH YPABHEHWS pEaKIHl MEKIy BElIeCTBAMH C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIH
POIHOTO) S3bIKA M SA3BIKA XHUMHUU;

MIPOBOJIUTH OIIBITHI, ITOATBEPIKIAIONINE XUMHUYECKHUE CBOMCTBA aM(OTEPHBIX OKCHIOB W THUAPOKCH]IOB; 3aBHCHMOCTh
CKOPOCTH XHMHYECKOH peakIuu OT pas3iuyHBIX (PaKTOpoB (NpHpOJA pEarupyroIuX BEMIECTB, KOHIIEHTPAITUs
BEIIIECTB, JaBJIEHUE, TEMIIEpaTypa, KaTaau3aTop, TOBEPXHOCTh COITPHUKOCHOBEHHSI PEArHPYIOIINX BEIIECTB).

MeTanpeaMeTHbIe pe3yabTaThl 00yYeHUsI

Yyamuiicst 10JIKeH ymens:

ONpENeNsITh LeNb Y4eOHOW MEATENbHOCTH C TIOMOLIBIO YYHUTENS M CaMOCTOATENBHO, HCKAaTh CpEICTBa €€
OCYLIECTBICHUS, paboTast MO IIaHy, CBEPATh CBOM ACHCTBHSA C LIEIbI0 U MPU HEOOXOJUMOCTH MCIPABIIATH OLIMOKU C
[TOMOIIIBIO YUUTEINA U CAMOCTOSTENBHO;

COCTaBJIATh aHHOTAIUIO TEKCTA;

co3gaBaTh MOJEIM C BBIIENCGHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OObEKTa U MPEACTABICHHEM HX B
MPOCTPAHCTBEHHO-TpapUECKO UM 3HAKOBO-CHMBOJIUYECKOH (opMme;

OIPEENsTh BUIBI KIIACCU(PUKAUK (€CTECTBEHHYIO M HCKYCCTBEHHYIO);



OCYILECTBIIATh MPSAMOE JEAYKTUBHOE 10Ka3aTENbCTBO.
Tema 1. Meramaabl (15 4)

[Tonoxenune meramioB B Ilepuogmueckon cucreme xumuueckux 3neMmeHToB . M. MenaeneeBa. Mertamimueckas
KpUCTAJUTMYECKAs PeIIeTKa M MeTaJUTMUecKass XUMU4eckas CBs3b. O0mue (usnueckue cBoicTBa MeTayuioB. CIiaBhl,
HUX CBOMCTBA M 3HAUCHHE. XMMHUYCCKHEC CBOMCTBA METAJIJIOB KaK BOCCTAHOBHUTEJICH, a TaK)KEC B CBETC MX IOJI0XKCHHUS B
ANIEKTPOXUMHYECKOM PsIIy HampspKeHW MmerauioB. Kopposus merayuioB u crocoObl OOpsObI ¢ Heil. Meramisl B
npupoze. O0mue cnocoObl UX MOMTyYSHHUS.

OO0mas xapakTepUCTHKA IEJ0YHBIX MeTAJI0OB. Metaiuibl B mpupojae. O0mme crnoco0bl ux nonydeHus. CtpoeHue
atomoB. lllenouHble MeTaIIbI — MPOCTHIE BElIECTBA. BaxHelne coeMHEHUs IENOYHBIX METAUIOB — OKCHBIL,
THUAPOKCUIBI M COJMU (XJIOPHIBI, KapOOHATHI, CyJIb()aThl, HUTPAThI), UX CBOMCTBA W NPUMEHCHUE B HAPOIHOM
xo3siictBe. Kanuitable yno0peHus.

OO0mas xapakTepucTHKA 3JIeMeHTOB Ii1aBHOi noarpynns! Il rpynmnsi.

Crtpoenne aromoB. lllenmouHo3eMeNbHBIE MeETalIbl — TPOCThIE  BENIECTBAa. BaHeilmne CcoeauHEHUS
IIEJIOYHO3EMEIbHBIX METAJJIOB — OKCHJIbI, THJAPOKCHIBI M COJMU (XJIOpUIbI, KapOOHAThI, HUTPATHI, CYJIb(ATHI,
¢docdater), UX CBOMCTBA U IPUMEHEHUE B HAPOIHOM XO3SIHCTBE.

ANoMHHUI.

Crtpoenue aToma, (pu3MUeCKUe U XMMHUYECKHE CBOWCTBA mpoctoro BemiectBa. COCAMHEHUS aIOMHHUS — OKCHUJ U
THIIPOKCH], UX aM(OTepHBIN Xapakrep. BaxkHelime conu amomunus. [IpuMeHenne aqTrOMUHUS B €70 COSINH SHHIH.
Kene3o.

Crpoenne aToMa, Gu3MUECKHe 1 XUMIYECKHE CBOMCTBA MPOCTOro BemecTsa. ['enernueckue psasl Fe™? u Fe
Bakneiimme conu jxene3a. 3HaUeHUE Kelle3a U €0 COSAMHCHUN JIJIS TIPUPOJIBI M HAPOIHOTO X03SHCTRA.
JdemMoHcTpanuu.

OO0pasupl MIETOYHBIX M MIETIOYHO3EMENbHBIX MeTayuioB. OOpasupl cruiaBoB. B3ammopeiicTBue HaTpus, JUTHS H
KaJIbLIMsI ¢ BOAOH. B3anMopelicTBUe HaTpHsl U MarHusl ¢ KUCIOPOAOM. B3anmozeiicTBue METalUIOB ¢ HEMETAJJIAMU.
[Tonmyuenne ruapokcunon xenesa (1) u (I11).

JlabopaTopHble ONbITHI.

12. BzammopeiicTBHE pPacTBOPOB KHCIOT W conell ¢ Meramwtamu. 13. O3HakomieHue ¢ pyaamu xenesa. 14.
OxkpammBaHre IIAMEHH COJISIMH ITIETIOYHBIX MeTaiioB. 15. B3amMopelicTBue KanbItus ¢ Bomou. 16.Ilomydenue
THAPOKCHA KANbINA U UCCIEIOBaHIE €ro CBONCTB.

17. TlomyueHue THAPOKCHAA aFOMUHHS W HMCCIIECAOBAaHWUE €ro CBOMCTB. 18. BsammopeicTBHe jkeie3a ¢ CONSTHOU
kucioroit. 19. [Nomydenne ruaporcuaos xkenes3a (II) u (I11) m u3ydeHne ux CBOUCTB.

IIpenMeTHBIE pe3yJIbTATHI 00y4YeHHSs

Yyamuiics 10JKeH yMentb:

WCIIONB30BaTh MPH XapaKTEPUCTHKE METAJUIOB U WX COSAWHEHHH MOHATHUS: «METAIIIBI», «PAJl aKTHBHOCTH METAJIIIOBY,
«UIENTOYHBIE METAIITBI», «IIeT0YHO3EMETbHBIE METAJUIb), UCTIONh30BATh UX MPH XaPAKTEPUCTHKE METAJUIOB; MaBaTh
XapaKTePUCTUKY XUMUIECKUX 3JIEMEHTOB-METAJUIOB (IIEIOYHBIX METAJUIOB, MaTrHUS, KAJIbINs, alTFOMUHUS, JKeJe3a) o
ux monokeHnto B Ilepmommdeckoil cuctemMe xuMmmdeckmx diemeHToB JI. M. MeHmeneeBa (XMMHYECKHH 3HAK,
TIOPSAAKOBBI HOMEp, MEPHUO, T'PYIIa, MOATrPYIa, OTHOCUTENbHAsT aTOMHAas Macca, CTpOeHHe aTtoMa (3apsia sapa,
YHCIIO TPOTOHOB W HEHUTPOHOB B sijIpe, OOIee YMCIIO AJIEKTPOHOB, PACHpEleleHHE 3JIEKTPOHOB IO JIIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHHME U THII BHICIIIETO OKCHIA U THIPOKCH/IA);

Ha3bIBaTh COSMMHEHHS METAIJIOB U COCTABIISITh UX (POPMYIIBI 110 HA3BAHUIO;

XapaKTepu30BaTh CTPOEHUE, 00IIIe PU3NISCKNE M XUMHUIECKHE CBOWCTBA MIPOCTHIX BEIIECTB-METAIIJIOB;

OOBSICHATH 3aBUCHUMOCTh CBOWCTB (WJIM TIPENCKA3bIBATh CBOWCTBA) XHMHYECKHX JIIEMEHTOB-METAIIOB (paaHyc,
METaJUTMYECKHEe CBOMCTBA AIIEMEHTOB, OKHCINTEIHHO-BOCCTAHOBUTENFHBIE CBOWCTBA 3JIEMEHTOB) M 00pa3yeMBbIX UMHU
COeIMHEHNH (KHUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHJOB M THIAPOKCHIIOB, OKHCIHTEIHHO-BOCCTAHOBUTEIHHBIC
cBolicTBa) OT monoxkeHus B [lepnomuueckoii cucreme xumudeckux 3nemMeHToB J. 1. Menneneesa;

OITKCHIBATh OOIME XMMHYECKHE CBONCTBA METAJUIOB C IOMOIIBI0 €CTECTBEHHOr'0 (PYCCKOTO WIJIM POTHOTO) SI3BIKA U
SI3BIKA XM,

COCTaBJIATh MOJIEKYJISAPHBIE YPaBHEHUS PEaKIi, XapaKTepH3YIOIIMX XHUMHYECKHE CBOWCTBA METAIJIOB M UX
COCIIMHEHUH, a TaK)Ke SJIEKTPOHHBIE YPABHEHUS TPOIIECCOB OKUCIICHUS-BOCCTAHOBIICHUS;

YpaBHEHUS JIIEKTPOIUTUYECKON UCCOLMALMN; MOJEKYISpHBIE, TIONHBIE W COKpAllleHHbIe WOHHBIC YpaBHEHHS
peaxIuii ¢ yuacTeM 3JIEKTPOIHTOB;

YCTaHaBIIMBATh TPUYMHHO-CIEJCTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aToMa, XWUMHUYECKOH CBSI3bl0, THIIOM
KPHCTAJIMYECKOH pelIeTKH METAIJIOB U UX COSAMHEHHH, NX OOIIMMHU (DU3NUECKMMH U XUMHUECKIMHU CBOMCTBAMU;
OIMCBHIBaTh XMMHUYECKHE CBOMCTBA IIETOYHBIX M MIETOYHO3EMENBHBIX METAJIOB, a TAKXKE aTIOMUHMS M XKelne3a U UX
COEIMHEHUH C MMOMOLIbIO €CTECTBEHHOr'O (PYyCCKOr0 MM POIHOTO0) SA3bIKA U SA3bIKA XUMUHY;

BBINOJIHAT, HAONIOAAaTh M OMNMCHIBATH XUMHYECKUH SKCIEPUMEHT MO PACMO3HABAHMIO Ba)KHEHIIMX KaTHOHOB
METAJIJIOB, THJIPOKCUI-NOHOB;

9KCIIEPUMEHTAJIBHO HMCCIIEI0BaTh CBOWMCTBA METAJUIOB M HUX COEAMHEHWH, pellaTh SKCIEpPUMEHTAJIBHBIE 3aJa4M 110
Teme «Meramb;
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OIKCHIBATh XUMHUYECKHI KCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POTHOT'O0) S3bIKA U S3bIKA XUMHUU;
MPOBOJIUThH PACUEThI 0 XUMHYECKUM (DOpMyJsiaM U YPaBHEHUSM PEaKIUi, TPOTEKAIIUX C YYACTHEM METaUIOB U MX
COCIMHEHUH.

MeTtanpeaMeTHbIE Pe3yJIbTATHI 00yYeHUs

VYuamuiics 10JKeH yMentb:

paboTaTh MO COCTABICHHOMY IUIAHY, MCIIONBL3Ysl HapsAy C OCHOBHBIMH W JOTIOJHHUTEIBHBIE CPEACTBA (CIIPaBOYHYIO
JIUTEpaTypy, CIOKHBIE MpuOOpbl, cpeactBa MKT); ¢ momolnpio yuuTens oTOMpaTh I pelieHUS y4eOHBIX 3ajad
HEOOXOMMEIE CJIOBAPH, SHIIUKJIONEINH, CIIPABOYHUKH, SJICKTPOHHBIC TUCKY;

COMOCTABIATh M OTOMpAaTh MHQPOPMAIHIO, TOIYHYEHHYIO W3 Pa3IHYHBIX HCTOYHHKOB (CIOBapH, SHIIUKIONEANH,
CIPaBOYHHKH, JIEKTPOHHBIE AUCKHU, CeTb VIHTepHET);

MPEICTABIIATh, HH(GOPMAIIMIO B BHJIC TAOJIHII, CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YHUCIIe ¢ mpuMeHeHueM cpencts UKT;
0(hOpMIIATH CBOM MBICIIH B YCTHOW M MMUCbMEHHON PEYH C yYETOM CBOMX yYEOHBIX M )KM3HEHHBIX PEUEBBIX CHUTYAIHH,
B TOM yHclie ¢ npuMeneHueM cpencts UKT;

COCTaBJISTH PELIEH3UIO HA TEKCT;

OCYILIECTBIIATh JJOKAa3aTeIbCTBO OT IPOTHBHOTO.

Tema 2. IlpakTukym 1. CBoiicTBa MeTa/LUI0B M UX coennneHuii (3 )’

1. OcymiecTBiIeHHE IEMOYKH XUMHYECKUX mpeBparieHuil. 2. IlomyueHne u CBOHCTBAa COCAMHEHHI METauIoB. 3.
Pemenne sxciepuMeHTaIbHBIX 33/1a4 Ha PAaclio3HaBaHKE U MOIyUYE€HUE COIMHEHUI METaJlIOB.

IIpeanMeTHBIE pe3yJbTAaThl 00y4eHHs

Yyamuiics 10JKeH yMentb:

oOpamaThCcs ¢ JIabopaTOpHbIM OOOPYAOBAaHHEM W HArpeBaTE/IbHBIMH NMPUOOpPaMU B COOTBETCTBHM C IMpaBUIIAMHU
TEXHUKH 0€30IacHOCTH;

HaO0JII0IaTh 32 CBOMCTBAMM METAJIJIOB U MX COCAMHEHUHN U SBJIICHUSIMH, TPOUCXOIAINMU C HUMH;

OITMCBIBATH XUMHUYECKUH OKCIIEPUMEHT C MMOMOIIBIO €CTECTBECHHOI'O (pyCCKOFO 701041 pO,ZIHOFO) SA3BIKA U A3bIKa XUMUU,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM IIPOBEIEHHOIO DKCIIEPUMEHTA.

MeTanpeaMeTHbIe Pe3yabTaThl 00yUeHU s

Yyamuiics K0JKeH yMentb:

OIIpeNeNiTh, UCXOMS U3 yI4eOHOI 3a7au, HEOOXOANMMOCTh MCITOF30BAaHUS HAONIONECHHS! HITH SKCIIEPHMEHTA.

Tema 3. Hemetamanl (25 4)

OO0mrasi xapakTepHCTHKa HEMETAJUIOB: TOJIoKeHwWe B Ilepmommdeckoil cucreMe XUMHYECKuX d3yemeHToB JI. .
MenpeneeBa, 0COOCHHOCTH CTPOCHHS aTOMOB, JJICKTPOOTPHUIATEILHOCTE (D0) Kak Mepa «HEMETALTHIHOCTHY, P
20. Kpucrammueckoe CTpoeHHE HEMETALIOB — TMPOCTHIX BemecTB. Aitorporms. dusmdeckme CBOWCTBa
HemeTauioB. OTHOCHTENBHOCTD IMOHITHIA «METAID) U «HEMETAIlD.

Boaopoa.llomoxxenne Bogopona B [lepuonndeckoit cucteme xuMmudeckux smeMmenToB M. M. Menneneesa. CtpoeHne
aToMa U MoNeKyIbl. Ou3nyeckre U XHMHYECKIEe CBOMCTBA BOAOPO/IA, €ro MOoTydeHNe 1 IPUMEHEHHE.

1 IIpu nByx9acoBOM TUIAHHPOBAHWU IIPOBOJUTCS TOIBKO MpaKkTUdeckas pabora 3

Bopa.

Crpoenue Moinekyibl. BogoponHas xumuyeckas cBA3b. Du3nueckue CBOMCTBAa BOAbL. AHOMAJIHUU CBOMCTB BOJBI.
luppodunpable w THAPOGOOHBIE BemecTBAa. XHWMHUYECKHE CBOWCTBA BOABL. KpyroBopor Bomsl B TpHpPOIE.
Bomoounctka. Aspanus Boasl. beitoBsle punbTpel. MuHepansHbIe BOABI. JucTHIMpOBaHHAs BOJA, €€ TOTyYeHHE 1
[IPUMEHEHHE.

OO0uiasi XapaKTepUCTHKA rajJOreHoB.

Crpoenne atoMoB. IIpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, HX CBOWCTBA.

Kpatkue cBemenust o xsope, O6pome, ¢grope u Hozxe. IIlpuMeHeHHe TajJoreHOB M MX COCAMHEHHH B HAapOAHOM
XO03sCTBE.

Cepa.

CrpoeHune aTtoma, ajuIOTPONMs, CBOMCTBA M INpHUMeHeHHe pomOuueckod ceprl. Okcuabl cepel (IV) u (VI), ux
Mojy4eHue, cBoiictBa M npuMeHeHue. CepHas KHCIOTa M €€ COJM, MX NPHUMEHEHHWE B HApOJHOM XO3SHCTBE.
[Tpou3BoaCTBO CEPHON KUCIIOTHI.

A3or.

CtpoeHne aTtoMa M MOJNEKYJbl, CBOWCTBA IIPOCTOrO BEMIECTBA. AMMHAK, CTPOCHHE, CBOMCTBA, IOMYyYEHHE H
npumMerenure. Cou aMMOHUS, UX CBOMCTBA U npuMeHeHune. Okcupt azora (11) u (IV).

A3oTHasi KuWClIOTa, €€ CBOWCTBA M INpUMeHeHue. HuTpaTsl M HUTPUTHL, NpodieMa HX CcOAep)KaHUSA B
CENIbCKOX03HCTBEHHON NPOAYKUMHU. A30THBIE YA0OPECHHUS.

Docdop.



Crpoenune aToma, ajIOTpONus, CBOicTBa Oemoro M kpacHoro docdopa, ux npumeHeHue. OCHOBHBIE COCIMHEHUS:
okcun ochopa (V) u oprodochopnas kucnora, pocharer. DochopHbIe yI0OpEeHUS.

Yraepoa.

Crpoenune aToma, aJuIoTpons, cBoiicTBa Moaudukanuii, npumenenne. Okcuanl yriepona (II) u (IV), ux cBoiicTBa u
npuMeneHne. KapOoHaThI: KalblHT, cOla, MOTAlll, UX 3HAYEHUE B IIPUPOJIE U KU3HH YENIOBEKA.

Kpemnnii.

Crpoenune atoMa, KpUCTAJNTMUYECKHI KpPEMHUH, ero coiictBa u npumenenne. Oxcun kpemuus (IV), ero npupoassie
pazHoBuAHOCTH. CUIIMKATHL. 3Hau€HHE COEMHEHUN KpEeMHHUS B KUBOW M HEXUBOW mpupoze. [loHsartue o cuiaukaTHON
MIPOMBIIIIJIICHHOCTH.

JdemoHcTpanun.

OO6pasipl TaTOreHoB — MPOCTHIX BEIIECTB. B3anMoelcTBUE TallOreHOB C HATpUEM, C alOMHHHEM. BbiTecHeHue
XJIOpOM OpoMa WIJIM MoJa U3 PacTBOPOB WX coneill. B3anMonelcTBie cepbl ¢ MeTalIaMH, BOAOPOJIOM M KHACIOPOIOM.
B3anMopnelicTBre KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTHI ¢ Me/bpto. [Ioriomienue yrieM pacTBOPEHHBIX BEILECTB WIH
ra3oB. BoccraHoBienne memu w3 ee okcuaa yriiem. OOpasibl MPUPOAHBIX COCAWHEHHWH XJopa, cepbl, ¢ocdopa,
yriepoja, KpeMHus. O0pa3iibl BaKHEHIIUX JIJIs1 HAPOIHOI'O X03sMCTBA CyJb()aToOB, HUTPATOB, KapOOHATOB, (hochaTor.
OO0pas3iibl cTeKIa, KepaMUKH, IIEMEHTA.

JlabopaTopHble ONbITHI.

20. ITomyuenue u pacmno3HaBanue Bomopoxaa. 21. MccrnemoBanrue mMOBEpXHOCTHOTO HATSXKEHUS BOABL. 22.PacTBopenne
IepMaHraHaTa Kajlds WM MEIHOro Kyrmopoca B Bojae. 23. I'maparanus oOe3BoxeHHOro cyingara memau (II). 24.
N3roroBiieHHE TUIICOBOIO OTIIEYATKA.

25. O3HaKOMJIEHHE C KOJUICKIHEH OBITOBBIX (hUILTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHUHEpaIbHOH BOIbI. 27.
KadecTtBennas peakumsi Ha rayjoreHua-uoHbl. 28. IlomydeHue m pacmo3HaBanue kuciopoaa. 29. 'openue cepsl Ha
Bo3myxe W B kuciopoze. 30.CBoiicTBa pa3daBieHHOW cepHOW KuchaoThl. 31. M3ydeHwme cBOHCTB ammuaka. 32.
PacriosnaBanue comeli ammonwms. 33. CBoiicTBa pa30aBieHHOW a30THOW KHCIOTHL. 34. BsaumopelicTBue
KOHI[CHTPUPOBAHHOH a30THOW KHCIOTHI ¢ Menbto. 35. [openme ¢ochopa Ha BO3Ayxe W B KHCIopome. 30.
PacriosnaBanue ¢ocparos. 37. ['openue yris B kuciopone. 38. [lonydeHue yrojibHOW KHCIOTHI M U3yUCHHE €¢
cBoiicTB. 39. Ilepexon kapOOHATOB B THAPOKAPOOHATHL.

40. Paznoxenne runapokapoonara Hatpus. 41. [omydaenre kpeMHEBOH KHCIIOTHI M M3yUCHUE €€ CBOUCTB.

IIpenMeTHBIEe pe3yabTaThl 00YUeHHA

Yyamuiics 10JKeH ymemp:

WCIONB30BaTh TIPH XapaKTEPUCTUKE METAJUIOB M WX COCAWHEHWH TIOHATHSA: «HEMETaJUIbD», «TaJOr€HBI»,
«aJUIOTPOIHBIE BUIOU3MEHEHHS», <GKECTKOCTh BOIBI», «BPEMEHHAs >XECTKOCTh BOJBI», «IIOCTOSHHAS MKECTKOCTh
BOJIBI», «0O0MIast 3KECTKOCTh BOMBIY;

aBaTh XapaKTEPUCTUKY XHMHUYECKHX DJIEMEHTOB-HEMETAJUIOB (BOIOpPOJAA, TallOTEHOB, KHCIOPOJA, CEPBI, a30Ta,
tdocopa, yrmepoma, kpemHHs) MO UX TMONOKeHUIO B llepmoanmueckoil cucreme xuMudeckux smemeHToB J[. W
MenneneeBa (XUMAYECKHH 3HAK, TOPSAKOBBIM HOMEp, TIEPHOA, TPyIIa, MOArpyIia, OTHOCUTEIbHAS aTOMHAs Macca,
CTpoeHre aToMa (3apsa sAapa, YUCIO MPOTOHOB M HEUTPOHOB B sApe, OOIIee YHCIIO AJIEKTPOHOB, pacIpeeleHue
JJIEKTPOHOB TI0 DJJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (OpMyna, Ha3BaHWE W THUIl BBICIIEr0 OKCHAA U
THAPOKCHIA, GOpMyIa U XapakTep JIETy4ero BOAOPOIHOTO COSIMHEHNS);

Ha3bIBaTh COSTMHEHNSI HEMETAJUIOB U COCTABIIATH UX (DOPMYIIBI IO HAa3BAHHUIO;

XapaKTepu30BaTh CTPOEHUE, 00IHe PU3NIeCKue M XUMIUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAILIOB;

OOBSICHATH 3aBHCHMOCTb CBOWCTB (WMJIM TIPEACKA3bIBAaTh CBOMCTBA) XMMHYECKHX 3IIEMEHTOB-HEMETAJUIOB (paadyc,
HEMETaJUTMYECKNEe CBOWCTBA 3JIEMEHTOB, OKHCIHTEIHHO-BOCCTAHOBHUTEIBLHEIE CBOWCTBA AJIEMEHTOB) M 0Opa3yeMbIX
WMH COCNMHEHHWH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHIOB M THIPOKCHIOB, JETY4UX BOIOPOTHBIX
COCIIMHEHNH, OKUCIIUTEIIBEHO-BOCCTAHOBUTENFHBIE CBOMCTBA) OT TMONOXKeHHs B leproamaeckoil cucTeMe XUMUIECKHX
anemenToB /1. 1I. MenneneeBa;

OITMCHIBATh OOIIME XMMHYECKIE CBOMCTBA HEMETAIIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIH POIHOTO) SI3bIKA U
SI3BIKA XM,

COCTaBJIATh MOJICKYIIIPHBIE YpPAaBHEHHUS pEaKIWH, XapaKTepU3YIOIIUX XUMHUYECKHE CBOWCTBA HEMETANIOB M HX
COCIIMHEHUH, a TaK)Ke SJIEKTPOHHBIE YPABHEHUS TPOIIECCOB OKUCIICHUS-BOCCTAHOBIICHUS;

YpaBHEHUS JIIEKTPOIUTUYECKON TUCCOIMAIIMHN; MOJIEKYIISIpHBIE, TIONHBIE W COKpAIllleHHbIE WOHHBIE YpaBHEHHS
PeaKIuii C yaacTueM dJIeKTPOIUTOB;

yCTaHaBIUBAaTh TPUUYMHHO-CIEACTBEHHBIE CBA3M MEXAY CTPOCHHEM aTOMa, XHUMHUYECKOW CBA3bIO, THUIIOM
KPHCTAJIMYECKON PEeIIETKH HEMETAJUIOB M UX COSAMHEHHH, UX OOIIMMH (PU3NIECKUMH 1 XUMHUYECKHUMHU CBOHCTBaMU;
OIUCHIBATh XMMHYECKHE CBOMCTBAa BOJOPOAA, TaJIOTEHOB, KHCIOpOJa, cepbl, a3ora, ¢ocdopa, rpadura, anMasa,
KPEMHUS M UX COEIMHEHUH C MMOMOLIBbIO ECTECTBEHHOTO (PYyCCKOI0 MIIM POTHOTO) SI3bIKA U SI3bIKa XHMUH;

OIUCBHIBATH CIIOCOOBI YCTPaHEHHsI )KECTKOCTH BOABI M BHITIOIHSATH COOTBETCTBYIOIIMI UM XUMHUECKUN KCTIEPUMEHT;
BBINOJIHATH, HAOIIONATh M ONMKCHIBATH XUMHUYECKUH HKCIIEPUMEHT IO PAcllO3HaBaHUIO HOHOB BOJOPOAA M aMMOHUS,
cynbar-, kapOoHaT-, cuaMKat-, hochat-, XJI0pua-, OpoMu-, HOAUA-UOHOB;



9KCIIEPUMEHTAIBHO HCCIEI0BaTh CBOWCTBA METAJUIOB M MX COEAMHEHUH, peIllaTh dKCIIEpUMEHTAJIbHbIE 3aJa4d I10
Teme «Hemeramibn;

OIHUCHIBATh XUMUYECKHH SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POTHOI0) SI3bIKA M SI3bIKa XUMUH;
MPOBOAUTE PACUETHI M0 XMMUYECKUM (hopMynaM M ypaBHEHHUSIM peakUWi, MPOTEKAIOIUX C YYaCTHEM HEMETaJlIOB U
HUX COEAMHEHUU.

MertanpeaMeTHbIe pe3yJbTAThI 00y4eHHSA

Yuamuiics X0JKeH yMentb:

OpraHM30BbIBaTh Y4eOHOE B3aMMOJICHCTBHIE B TPYIIIE (pachpenesTh pOiH, JOrOBapUBATHCS APYT C IPYroM U T. 11.);
MpeaBUAETh (IIPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX pelleHHH;

MOHUMATh IPUYMHBI CBOETO HEYCIIEXa U HAXOAUTH CIOCOOBI BHIXOJIA M3 STOH CUTYAIHH;

B JIMAJIOTE C YYUTEIEM YYUTHCS BHIpaOaThIBATh KPUTEPHH OLEHKH M OMPEACISTh CTENEHb YCIICIIHOCTH BBITOTHEHUS
cBoeil paboThl W pabOTHl BCEX, UCXOIM W3 HMEIOIIUXCS KPUTEPHEB, COBEPUICHCTBOBATH KPUTEPUH OLEGHKH H
MI0JIb30BATHCSI UMH B XOJI€ OLIEHKH U CAMOOIICHKH;

OTCTanBaTh CBOIO TOUKY 3PEHHSI, apTYMEHTHUPYSI €€;

MOJTBEPKIATh apPryMEHTHI (PaKTaMU;

KPUTHYHO OTHOCHTHCA K CBOEMY MHEHHIO;

CITyIIaTh APYTUX, MBITAThCS IPUHUMATH JIPYTYIO TOUKY 3pEHHsI, ObITh TOTOBBIM H3MEHUTH CBOIO TOUKY 3PEHUSI;
COCTaBJIATH pedepaT 1o onpeeieHHon Ghopme;

OCYILIECTBIATH KOCBEHHOE Pa3/IeIMTENbHOE JOKA3aTENbCTBO.

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

1. Pemenne sxcniepuMeHTanbHBIX 3a7a4 110 Teme «lloarpymnma rajmoreHoBy. 2. Pemienne skcriepuMeHTaNbHBIX 3a7a4
o Teme «llonrpymma kucinopona». 3. Pemenne sxkciepuMeHTanbHBIX 3a4a4 1o TeMe «lloarpynma azoray. 4. Pemenne
JKCIIEpUMEHTANIBHBIX 3a/7a4 1o TeMe «lloarpynma yrineponay. 5. Ilomydenne, coOupanue U pacrio3HaBaHHE Ta30B.

IIpeanMeTHBIE pe3yJbTAaThl 00y4eHHs

VYyamuiics 10JKeH ymens.

oOpamaTbCcs ¢ JIabopaTOpHBIM O0OPYAOBAaHHEM W HarpeBaTeIbHBIMU MPUOOpaMU B COOTBETCTBHU C IPaBUIIAMH
TEXHHUKH 0€30I1aCHOCTH;

HaOJTIO/IaTh 32 CBOMCTBAMH HEMETAJUIOB M MX COSNMHEHMH U SABJICHUSIMH, TIPOUCXOISIINMU C HUMU;

OIMCHIBATh XUMHUYECKHH IKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POTHOTO) SI3bIKA M SI3BIKA XUMHUM;
JIeNaTh BBIBOABI 110 PE3yNIbTaTaM MPOBEIEHHOT O SKCIIEPUMEHTA.

MertanpeaMeTHbIe pe3yJibTATHI 00y4eHHUsI

VYyaimuiics 10JKeH ymems .

OIIpeNeNATh, UCXOMS U3 ya4eOHOH 3a1au, HeOOXOANMMOCTh HCITONF30BAaHUS HAOFOICHS FITH DKCIIEPIMEHTA.

1 IIpm nByX9acoBOM IIAHHPOBAHWHU IPOBOJATCS TOJMBKO MpaKkTHyeckue pabotsl 1, 2 u 5.

Tema 5. O6001enne 3HAHUIT 0 XMMHH 32 KYPC 0CHOBHOIi 1ikoJibl. [logroroBka

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

ITepuonnueckuii 3akoH u Ilepuoguueckas cucrema xuMudeckux siemMeHToB . . Menneneesa. @uznueckuid CMbICIT
MOPSIIKOBOI'O HOMEpa 3JIEMEHTa, HOMEPOB IEepHOoa U TPYMIbl. 3aKOHOMEPHOCTH U3MEHEHUS CBOIMCTB 3JIEMEHTOB M HX
COEIMHEHUH B IepHOJax U rpymiax B CBETE MPECTABICHUH O CTPOCHUN aTOMOB 3JIEMEHTOB.

3HayeHue MEepUOJUYECKOro 3aKOoHAa. BHIbl XMMHUYECKUX CBS3€H M THUIBI KPUCTAJUIMYECKHX PEIIETOK. B3aummocBs3b
CTpOEHMS M CBOMCTB BemecTB. Knaccudukanyss XMMUYECKUX PeakUUid MO Pa3lM4HBIM MpPU3HAKaM (YHMCIO U COCTaB
pearupyomumx 1 00pa3yroLXCsl BELIECTB; HATMUUE

rpaHunbl paszgena ¢as; TeroBoi 3gdekT; u3MeHeHne CTeneHeld OKUCIEHUsI aTOMOB; HCIONb30BaHUE KaTalu3aTopa;
HanpaBieHue nporekanus). CKOpOCTh XUMHYECKUX peakuuil u QakTopsl, Biustomue Ha Hee. OOpaTHMOCTh
XMUMHAYECKUX PEAKIUi U CIIOCOOBI CMELIEHUS! XUMHUECKOI0 PaBHOBECHS.

[Ipocteie u cnoxHble BemecTBa. Metaiisl 1 HeMeTa/ulbl. [ eHeTnueckue psiipl Merajuia, HeMeTamla U IepexoqHOro
Meraia. OKCHABIM THAPOKCHIBI (OCHOBaHMSA, KHCIOTHI, amdoTepHble TUApPOKcuAbl), comu. Mx cocras,
Kiaccuukanys 1 o0Ire XMMUYECKHE CBOICTBA B CBETE TEOPHH JIEKTPOIUTHYECKON AUCCOLUALNH.

JIn4HOCTHBIE pe3yJabTAaThI 00y4eHHUs

VYyamuiics qo/KeH:

3HAMb U NOHUMAMb: OCHOBHBIE UCTOPUYECKUE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XHUMHU M OOIIECTBA; JOCTHXKEHUS B
obmacTi XMMUHM W KyJbTypHBbIE TpaiulMy (B YacTHOCTH, Hay4dHbIe TPaJdlM{) CBOEH CTpaHbl; OOIIEMHpOBHIC
JOCTHXXEHHUS B 00JIACTH XUMHHU; OCHOBHBIE MPUHLMIBI U NIPABUIJIa OTHOLLIEHUS K MPUPOJIE; OCHOBBI 3J0POBOrO 0Opasa
XKHU3HH U 310pOBbECOEPEralonInx TEXHOIOTHIA;



MpaBujia NOBEAECHUS B UPE3BBIUANHBIX CUTYaLMX, CBA3AHHBIX C BO3AECHCTBUEM PAa3JIMYHbIX BEIIECTB; OCHOBHBIC ITpaBa
U O0S3aHHOCTH TpaXKIaHWHA (B TOM YHCJIE YYallerocs), CBs3aHHBIE C JIMYHOCTHBIM, MPO(ECCHOHANIBHBIM U
JKU3HEHHBIM CaMOONPENEICHUEM;

COIMAIBHYIO 3HAYMMOCTbD U COJIepKaHUe MPO(hECCUid, CBA3aHHBIX C XUMHECH;

UCRBIMBIGAMD. YYBCTBO TOPAOCTH 3a POCCHUUCKYI0 XMMHMUYECKYI0 HAayKy M YBa)K€HUE K HCTOPUM €€ Pa3BUTHS;
YBa)KCHUE W MPHUHATHC JOCTHIKCHUM XMMHU B MHpPE; JIIOOOBb K MPHUPOJIC; YBAXKCHHUE K OKPYKAIOMMM (ydaliuMmcs,
YUUTEISAM, POTUTEISAM U Jp.) — YMETh CIyIIaTh U CIBIIIATH apTHEPa, MPU3HABATH MPABO KaXKIOro Ha COOCTBEHHOC
MHEHUE, TPUHUMATh PELUIEHUS C YYETOM MO3ULIMI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U 3CTETUYECKUX UYBCTB Ha
OCHOBE 3HAKOMCTBAa C MHPOM BEUIECTB W HMX MPEBpALICHUN; CAMOYBAXKEHHE M 3MOLIMOHAIBHO-TIOJIOXKUTEIBHOE
OTHOIIIEHHE K cee;

npuzHaeams: NEHHOCTH 3JI0POBBS (CBOETO W JAPYTHX JIFOJICH); HEOOXOIUMOCTh CAMOBBIPAXKCHHUS, caMOpealin3alluy,
COLIMAJIBHOTO NMPU3HAHUS;

0CO3HaAsamp: TOTOBHOCTD (MM HETOTOBHOCTH) K CAMOCTOSITENILHBIM MOCTYIIKaM U JICHCTBUSIM, OTBETCTBEHHOCTH 33 UX
pe3yNbTaThl; TOTOBHOCTHh (MM HETOTOBHOCTH) OTKPHITO BBIpa)KaTh M OTCTAWBATh CBOIO MO3UIIUI0 W KPUTUIHO
OTHOCHUTBCS K CBOMM IOCTYIKaM;

nPOAGAAMb: DKOJIOTUIECKOE CO3HAHUE; MOOPOKENATENIFHOCTD, JIOBEPUE M BHUMATEIHHOCTh K JIFOJISIM, TOTOBHOCTH K
COTPYAHMYECTBY M JAPYXKO€, OKa3aHHWIO IOMOIIM TeM, KTO B HEH HyXJaercs; O0O0OIICHHBINH, YCTOHMYMBBIA U
M30MpaTeNbHBIN MO3HABATENLHBIN HHTEPEC, MHUIIUATUBY M JIIO003HATEIBHOCTh B M3yYCHUH MUpPA BEIICCTB U PEAKIIUN;
LIEJIEYCTPEMIIEHHOCTh M HACTOMYMBOCTh B JIOCTUXKEHWUM I1I€Jied, TOTOBHOCTb K MPEOJOJIEHUI0 TPYIAHOCTEW;
yOEKJIEHHOCTh B BOBMOXXHOCTH TO3HAHUS MTPUPOIbI, HEOOXOAUMOCTH PAa3yMHOI'0 UCIIOIb30BAHMSI JIOCTHKCHHUI HAYKU
M TEXHOJIOTHMH ISl pa3BUTHS OOILIECTBRA;

ymemb: YCTAHABIMBATH CBSI3b MEXIY IEIBI0 M3yUYCHUS XUMUW W TEM, JUISI Y€ro OHAa OCYIIECTBIAECTCS (MOTHBAMH);
BBITNOJHATh KOPPUTHPYIOIIYIO CaMOOIIEHKY, 3aKJIIOYaIOIIylocs B KOHTpOJIE 3a IPOLIECCOM H3YUYEHUS XUMHHU U
BHECEHHHM HEOOXOAUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TallaM U CIOCO0aM M3YyYEHHUs Kypca XUMHHM; BBINOIHSAThH
PETPOCHEKTUBHYIO CaMOOLIEHKY, 3aKJIOYalOUIyIOCs B OLEHKE Ipollecca U pe3yjbTara M3Yy4eHUsd Kypca XUMHHU
OCHOBHOM IIKOJIBI, MOABEICEHUHU UTOTOB HA OCHOBE COOTHECEHUS LI€JIEH U PE3yJIbTaTOB;

CTPOUTD JKU3HEHHBIC U MPOQPECCH OHAIBHBIC IJIAHBI C YIETOM KOHKPETHBIX COLMAIbHO-UCTOPHUECKUX, OTUTUYCCKIX
Y DKOHOMHYECKUX YCIOBHIl; OCO3HABATh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

[PUHUMAEMBIM B JKU3HH PELICHUSIM; BECTU IUAJIOr HA OCHOBE PABHONPABHBIX OTHOUIEHUI M B3aUMHOIO YBA)KCHHSI;
BBIICTSITh HPABCTBEHHBIM ACHEKT IOBEJEHHMS W COOTHOCHTH MOCTYNKH (CBOM M JPYTUX JIOAEH) W COOBITHUS C
HNPUHATBIMHU 3THYECKUMH HOPMaMU; B IIPEJENIax CBOMX BO3MOXKHOCTEH MPOTUBOJAEHCTBOBATh JEUCTBUSAM U BIMSHUSAM,
MIPECTABIIAIONINM YIPO3Y KH3HH, 3I0POBBIO M 0€30IMaCHOCTH JIMYHOCTH M OOIIECTBA.

IInanupyemble pe3y/ibTaThl 00yUeHM:

BpInyCKHMK HAyYUTCS:

* OIIUCBIBATh CBOWCTBA TBEPIBIX, )KUAKHUX, [A3000pa3HBIX BEIIECTB, BBIAEAA UX CYILIECTBEHHbBIE IPU3HAKM;

* XapaKTepu30BaTh BELIECTBA IIO0 COCTAaBY, CTPOCHUIO M CBOICTBaM, YCTAHABJIMBaTh NPHUYMHHO-CIICACTBEHHBIC
CBSI3U MEXIly JaHHBIMHU XapaKTEPUCTUKAMH BEIIECTBA;

* PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX HOHSITHH «aTOM», «MOJIEKYJIay, «XUMHUYECKUI 3JIEMEHT», «IIPOCTOE
BEILIECTBOY, «CIOKHOE BEILIECTBOY, «BATEHTHOCTbY, UCIOJIB3YsI 3HAKOBYIO CHCTEMY XUMUH;

* 1300pakaTh COCTaB IMPOCTEHIIMX BELIECTB C IOMOILBI0 XMUMHUYECKUX (OPMYNI U CYLIHOCTb XUMHYECKUX
peakUuii ¢ MOMOUIBI0 XUMUYECKUX YPABHECHU;

* BBIYMCIISITH OTHOCHTENBHYIO MOJEKYJSIPHYI0 U MOJISIPHYIO MacChl BEIIECTB, a TAaKKE€ MAaCCOBYIO JIOJIO
XMUMHYECKOT0 JIEMEHTA B COSAMHEHMSX JUIS OLIEHKH UX MPAKTUYECKON 3HAUUMOCTH;

* CPaBHUBATh 10 COCTABY OKCH/IbI, OCHOBAHUSI, KUCIJIOTHI, COJIM;

* KJ1accu(PUIMPOBATH OKCHJIBI M OCHOBAHHUS 10 CBOMCTBAM, KHCIIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BATHCsI Ta0OPaTOPHBIM 000PYJOBAHUEM U XUMHUYECKOU I1OCYI0M;

* IPOBOANTH HECJIOXKHbIE XUMUYECKUE OIBITHl U HAOIIOAECHHS 32 M3MEHEHNUSIMHU CBOWCTB BELIECTB B MPOLIECCE MX
MpeBpalleHuil; coOmoaaTh MpaBuia TEXHUKKA 0€30I1aCHOCTH IPY NPOBEACHUH HAOMIOACHUH U OIIBITOB;

* pa3nuyaTh SKCHEPHUMEHTAIBHO KUCIOTHI M IIENOYH, HONb3YSICh MHIUKATOPAMM; OCO3HABAaTh HEOOXOIMMOCTDH
co0moaeHus Mep 0e30MacHOCTH NP OOPALIEHUH ¢ KUCJIOTaMH U ILEJIOYaMH.

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

* OMKCHIBATH U XapPaKTEPU30BaTh TAONNYHYIO POpMY NEPHOANIECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB;

* XapaKTepH30BaTh COCTaB aTOMHBIX AJIEp U PACHPEAEICHUE YUCIIA SJIEKTPOHOB 10 IEKTPOHHBIM CIIOSIM aTOMOB
XUMHYECKUX 3IEMEHTOB MaJbIX IEPHOIOB EPHUOJMUECKON CHCTEMBI, a TAK)KE Kalns U KaJIbLUs;

* paznuuaTh BUABl XMMHUYECKOH CBSI3M: HMOHHYIO, KOBAJICHTHYIO MOJSIPHYIO, KOBaJEHTHYIO HEMNOJSAPHYIO H
METAJUINYECKYIO;

* 1300paXkaTh AJIEKTPOHHO-MOHHBIE (YOPMYIIBI BEIECTB, 0OPa30BAHHBIX XUMHUYECKHMU CBSI3SMH Pa3HOro BUA;



* BBISIBJIATh 3aBUCHMOCTh CBOMCTB BEIECTB OT CTPOEHMSI UX KPHUCTAIIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX,
MOJIEKYJIIPHBIX, METAIITMYECKHUX;

* XapaKTepU30BaTh XHMMHUYECKHE OJJIEMEHTHl M HX COCIUHEHHs Ha OCHOBE IIOJIOKEHUS DJIEMEHTOB B
MEePUONUECKON cHCTeMe 1 0COOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepU30BaTh HAay4YHOE W MHPOBO33PEHYECKOE 3HAUEHHE IEPUOAMYECKOrO0 3aKOHA M MEepUOJUYECKOM
cucreMbl xumuyeckux odnementoB JI. V. MeHaeneeBa; ¢ OOBSACHATH CYThb XHMHYECKHMX TIPOLECCOB M HX
MPUHIUNHAATEHOE OTINYUE OT (PU3NYECKUX;

* Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINM;

* YCTaHaBIUBaTh TNPUHAMIEKHOCTh XHMHUYECKOHM pPEAKIUU K ONpeAeNéHHOMY THUIy 10 OAHOMY W3
KJaccH()MKAIIMOHHBIX TPH3HAKOB: 1) MO YHCIy M COCTaBy HMCXOAHBIX BEIIECTB M IMPOAYKTOB pEaKIHU (peakuuu
COCIIMHCHUS, PAa3JIOKEHMs, 3aMCIICHUs W oOMeHa); 2) M0 BBIJCICHHWIO WJIM TIOTJIONICHUIO TEIJIOTHI (peaKiuu
AK30TEPMHUYECKUE U PHIIOTEPMUUECKHUE); 3) MO0 M3MEHEHHUIO CTEIEHEH OKMCIECHUS XUMUYECKUX AJIIEMEHTOB (PEaKInu
OKHCIIUTENFHO-BOCCTAHOBHUTEINBHBIE); 4) 10 00paTUMOCTH TIpoliecca (peaklnid 00paTuMbIe H HEOOpaTUMBIE);

* COCTaBJISATh YPAaBHEHUS 3JIEKTPOTUTHUECKON TUCCOIMAIMK KUCIIOT, IIENOoYei, COJIel; TTONMHBIE U COKPAIEHHbBIE
WOHHBIC YPaBHEHHS Peakiuii 0OOMeHa; ypaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX peakiuidi o GopMyiaM/Ha3BaHUSIM UCXOJHBIX BELIECTB; OMPENENsTh
WCXOJHBIE BElIeCTBa 1Mo (popMyitaM/Ha3BaHUSIM POIYKTOB PEAKIINH;

* COCTaBJISITh ypPAaBHEHHUS pPEaKIHil, COOTBETCTBYIOUIUX IOCIEIOBATENHHOCTH («IEMOYKE») IMpeBpaIeHH
HEOPTaHUYECKHX BEIIECTB PA3NIUYHBIX KJIACCOB;

* BBISIBIISITH B MPOLIECCE DKCIIEPUMEHTa MPU3HAKHY, CBUIETEILCTBYIONINE O MPOTEKAHUN XUMHUYECKON pPeakInu;

* [IPUTOTOBJISITH PACTBOPBI € ONPENETIEHHON MacCCOBOM A0JIEW pacTBOPEHHOIO BELIECTBA;

* OTIPEENATh XapaKTep CPeabl BOJHBIX PACTBOPOB KHUCIIOT M MIENTOUei 0 M3MEHEHHIO OKPACKH HHIMKATOPOB;

* MPOBO/INTH KAa4YeCTBEHHBIE PEAKIINH, MOATBEP)KIAIONINE HAJMYME B BOJHBIX PACTBOpAaX BEIIECTB OTAEIBHBIX
HMOHOB

* ONpeJeNsATh MPUHAIICKHOCTh HEOPTAaHMYECKUX BEIIECTB K OJJHOMY U3 M3YYCHHBIX KIIACCOB/TPYIII: METaJUIbI 1
HEMETaJUTbI, OKCHIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYITBI BEMIECTB IO UX HA3BAHUSAM;

* OTpPEENATh BAIEHTHOCTH M CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (POPMYIIBI HEOPTAHWYECKUX COCTUHEHHWH 1O BAJIEHTHOCTSAM U CTEIMEHAM OKHCIICHHUS 3JIEMEHTOB, a
TaKKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUH H COJIEH;

* 00BSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKUX W XUMHUYECKUX CBOMCTB MPOCTHIX BEHIECTB (METAJIOB U
HEMETAJUIOB) U WX BBICIINX OKCHI0B, 00pPa30BaHHBIX AJIEMEHTAMH BTOPOT'O M TPETHETO NIEPHOJIOB;

* Ha3bIBATh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTepHBIE TSl TPYII OKCHAOB: KHUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIIEe XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE IS KaKIOr0 M3 KIACCOB HEOPTaHWYECKHUX BEIIECTB:
KHCIOT, OCHOBAaHHM, COJICH;

* IPUBOJUTH IPUMEPHI PEAKITUH, ITOATBEPKIAIOIINX XHMHYECKIE CBOICTBA HEOPTAaHUIECKUX BEIECTB: OKCHJIOB,
KHCIIOT, OCHOBAHUM M COJICH;

* ONPEENsITh BEIIECTBO-OKMCINUTENh W BEIIECTBO-BOCCTAHOBUTENh B OKHCIMTEIHHO-BOCCTAHOBHTEIBHBIX
peaxIusx;

* COCTaBIISITh OKACIUTEIHHO-BOCCTAHOBUTENBHEIHN OanaHc (JUIs M3yYeHHBIX PEAKIINN) 110 TPEAI0KEHHBIM CXeMaM
peakumii;

* MPOBOAWUTH J1aOOpaTOpPHBIE OIBITH, TOATBEPKIAONINE XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIaCCOB
HEOPTaHWYECKHUX BEIECTB;

BoinyckHuk noayuum 603moxucHOCIb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCA C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABaMb HE0OX00UMOCMb COONI0EHUS NPABUL IKON0SUYECKU DEe30NACH020 N0GeOeHUs 8 OKpYicarouell
npupooHoll cpeoe;

* HOHUMAMb CMbICL U HEOOXOOUMOCHb COOMIOOEHUS NPeONnUCaHull, npeordazaemvlx 6 UHCMPYKYUAX HNo
UCTIONIL308AHUIO IEKAPCME, CPeOCE DbIMOBOU XUMUU U Op.,

* UCNONBL3068AMb NPUOOPEMEHHbIE KI0Ueble KOMNEMEHMHOCIU NPU 8bINOIHEHUU UCCIe008AMENbCKUX NPOEKMO8
1O U3YYEHUI C8OUCMS, CNOCOD08 NONYUEHUs U PACNOZHABAHUS 6EUJeCE,

* passueamv  KOMMYHUKAMUBHYIO — KOMNEMEHMHOCMb, — UCNONb3YSL  CPeOCmed  VCMHOU U NUCbMEHHOU
KOMMYHUKQUUY npu pabome ¢ mexcmamu y4eOHuKa u OONOIHUMENbHOU TUMepamypot, cnpagoyHbiMu mabiuyamu,
NPOAGAAMb 20MOBHOCTb K YBANICEHUIO UHOU TMOYKU 3PEHUSL NPU 0OCYIHCOCHUU PE3YIbmMaAmos 6bIN0IHEHHOU pabomuyl,

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUjeCmBax U XUMUYECKUX NPOYeCccax, KPUmuvecku OmHOCUMbCS K
NCce8OOHAYUHOU UHDOpMayuL, HedOOPOCOBECMHOLL peKlame, KACaruecs UCNONb308AHUS PA3TUYHBIX 6EUJeCSE.

* 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHULL 0I5l NPAKMUYECKOU 0esIMeNbHOCIU Yel08eKd,

* ONUCHIBAMDb U3YUEHHBIE 00BEKMbI KAK CUCHEMbl, NPUMEHSA I02UKY CUCEMHO20 aHAIU3A,



* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCIAX NEPUOOUHECKOU CUCMEMbL XUMUYLECKUX INEeMEHMO8 015l 00bIACHEHUS. U
npeosudenust C6OUCME KOHKPEMHbIX 8EUECMS;

* PazeuUeamb UHGOPMAYUOHHYIO KOMINEMEHMHOCIb NOCPEOCMEOM YenyOleHus 3HAHUL 00 UCIOPUU CIMAHOBIEHUS.
XUMUHECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NePUOOULECKO20 3aKOHA KAK 00HO020 U3 8ANCHEUUIUX 3AKOHO8 NPUPOObl, d
MAKHce 0 COBPEMEHHBIX OOCIMUNCEHUSX HAYKU U MEXHUKLL.

* COCMABNAMb MONEKYIAPHbLE U NOIHbLE UOHHBLE YPAGHEHUS NO COKPAUEHHBIM UOHHBIM YPAGHEHUSIM;

* IPUBOOUMDb NPUMEPHL  PeaKyull, NOOMEEPHCOAIOUWUX CYUeCMBOBAHUE B3AUMOCEZU  MENCOY OCHOBHBIMU
KAACCAMU HEOP2AHUYECKUX BEUJECNG;

* IPOCHO3UPOBAMb PEe3YbMAambl 8030€UCMEUs PA3IUYHBIX (DAKMOPO8 HA USMEHEHUe CKOPOCHU XUMUUECKOU
peakyui,

* IPO2HO3UPOBAMb PE3YTIbMANIbL 030CUCMEUsL PA3TUHBIX (DAKMOPO8 HA CMeUjeHUe XUMUYECKO20 PABGHOBECUSL.

* IPO2HO3UPOBAMb XUMUYECKUE CEOUCTNBA BeUJeCNE HA OCHOBE UX COCMABA U CIMPOCHUSL,

* IPO2HO3UPOBAMb CHOCOBHOCb Beulecmea NPOSEIAMb OKUCTUMENbHbIE UIL 80CCINAHOBUMEIbHbIE CEOUCMEA C
VUEMOM CeneHnell OKUCIEHUSL JIIeMEHMO08, 8X00AUIUX 6 €20 COCTNAE;

* BBIAGIAMDb CYUWECTNBOBANHUE 2CHEMUYECKOU 83AUMOCEA3U MENHCOY 8eUecm8ami 8 psaoy. Npocmoe eujecmseo —
OKCUO — 2UOPOKCUOD — COTb;

* OP2AHU308bIBAMb, NPOBOOUNDb VHEHUYECKUEe NPOEKMbL N0 UCCIeO08AHUIO CEOUCME 8EUECTNE, UMEIOWUX BANCHOE
npakmuyeckoe 3HaveHue.

Onucanne y‘leﬁHO-MeTOZ[l/l‘leCKOFO U MATEPUAITBHO-TEXHUYIECCKOI'0O o0ecneyeHust
YueoHo — METOAUYECCKOC o0ecneuyenne

1.IIpumepHas mporpaMma OCHOBHOT'O 00IIero oopa3oBanus o XuMuu (0a30BbIi ypPOBEHbB);

2.ABtopckas mporpamma O.C.I'abpuensiaa, coorBeTcTBytomas PexepanibHoMy 1 ocynapcTBeHHOMY
00pazoBaTelbHOMY CTaHJIAPTy OCHOBHOI'O 0O0IIero 00pa3oBaHus U JONyIIeHHass MUHUCTEPCTBOM 00pa3oBaHHs U
Hayku Poccuiickoit ®@enepannu (O.C.I'abpuemnsa [Iporpamma kypca XxuMuu Uit 8-9 KiiaccoB
o61reodpazoBaTenbubx yupexaeHuit / O.C.I'abpuensa. — M.: JIpoda, 2012r.).

3.Iabpuensn O. C., Ocmpoymos HU. I'. HactonbHas kaura yuutenas. Xumus. 9 k j1.: Meromudeckoe mocodue. — M.:
Hpoda, 2010r

4. Xumust. 9 k 11.: KonTponsHbie 1 npoBepouHbie pabothl K yueoHuKy O. C. 'abpuensna «Xumus. 9/ O. C.
laopuensn, I1. H. Bepe3kun, A. A. Ymakosa u ap. — M.: Ipoda, 2019r.

S.IT'abpuenan O. C., Ocmpoymos U. I'. Uzydaem xumuto B 9 k 11.: Jlumaktudeckue MaTepuanbl. — M.: bimk mutroc,
2009r.

6.l abpuenan O. C., Auyxosa A. B. Pabouas terpanp. 9 x 1. K yuebuuky O. C. ['abpuensHa «Xumus. 9». — M.:
Hpoda, 2012r.

T.Iabpuenan O. C., Bockoboiinuxosa H. 1. Xumus B Tectax, 3agadax, ympaxHeHHsx. 8— 9 ki — M.: lIpoda,
2009r.

8.KontponsHo-m3MepurensHbie Mateprainsl. Xumus : 9 kimacc / Coct. H.IL Tpoerybosa. — M.: BAKO,2012r



IToypouHoe miIaHMpOBaHHE

Ne Tema u Tl ypoka CamocroTea
n/n bHas padora
Beenenne. O0umas xapakrepucTHKa XUMHYECKHX
3JIEMEHTOB M XUMHYecKuX peakuui. Ilepuonnyeckui
3aKOH U MEePUOAUYECKAS] CHCTEMA XUMHYECKHX
3jeMeHTOB /[.M.MenpeseeBa. (104.)
1. XapaKTepUCTUKAXUMHUYECKOT0 2JIEMEHTA HA OCHOBAaHUU €0 81
nonokenus B [lepuonnueckoi cucreme /1. M. Menneneesa
2. CBoiicTBa OKCHJIOB, KUCJIOT, OCHOBAHHMI M COJICH B CBETE 3anucu B
TEOPUH JICKTPOJIUTUUECKOMN AUCCOIUAIIN U OKUCIICHUSI - TeTpaau
BOCCTaHOBJICHUSI
3. AMdoTepHbIe OKCUJIBI U TUIPOKCHUIBI 82
4. Ilepuonnueckuit 3akoH u llepuoanueckas cucrema /1. U. 83
MeHieneeBa B CBETE YUCHHUS O CTPOCHUH aTOMa
5. XUMHUYeCKass OpraHu3aIius KUBOW U HEKUBOU MPUPOJIBI 84
6. Kiaccudukainys XuMHUYECKUX PEAKIIUN M0 Pa3IndHbIM 85
OCHOBAHUSM
7. [ToHsITHE O CKOPOCTH XUMUYECKOHN pEeaAKIIUU 85
8. KaranusaTopsl 86
9. O00011IEeHME U cucTeEMAaTH3alUs 3HAaHUU 10 TeMe «BBenenney 81-6
10. | KontpoabHasi padoraNel
1o reMe «BBenenue»
Tema 1. Metaaabi(184.)
11. [Tomoxxenne 31meMeHTOB-MeTaLIOB B [lepruoanyeckoit 887-8,9,10
CUCTEME
J1. 1. MenneneeBa u 0COOEHHOCTH CTPOSHUS UX aTOMOB.
dusnyeckue
cBoicTBa MeTauioB. CriiaBbl
12. XHUMUYECKHE CBOMCTBA METAIIOB 8§11
13. Mertamnel B ipupoae. O01ue crnocoObl UX MOTyUeHUS 812
14. Pemienre pacueTHbIX 3a71a4 C MOHATUEM MACCOBAsL 00JIs 811-12,
8bIX00A NPOOYKMA 3a71aHuEC B
TeTpajgu
15. | [loHsTHE O KOPPO3UU METAILIOB 813
16. [lenounble MeTaIUIBI: 00IIIAsi XapaKTEPUCTUKA 8§14




17.

COGI[I/IHCHI/ISI mCJIOYHBIX MCTAJIJIOB

8§14

18.

[IlenouyHO3eMeNbHBIE METAILIBL: 00IIasi XapaKTepUCTUKa

815

19.

COGIII/IHCHI/ISI mCJIOYHO3CMCIIBHBIX METAIJIOB

815

20.

ANOMUHUN — NIEPEXOHBIN d1eMEHT. PU3ndecKue u
XUMHUYECKHUE CBOUCTBA altoMuHUsA. [lonyuenue u
NIPUMEHEHUE AJTFOMUHUSA

816

21.

CoenrHeHNs altOMUHUS — OKCHUJ U THAPOKCH]I, UX
am(pOTepHBIN XapakTep.

816

22.

IIpakTnueckas padora Nel
OcyiecTBieHne HENOYKH XUMUUECKUX MTPEBpallleHUM

23.

Kenezo — snement VIIrpynmnel mo6oyHO#M MOATPYIIIBL.
duznyeckue U XMMUYECKHE CBOMCTBA xene3a. Haxoxnenue B

pUPOJIE.

8§17

24,

CoenuHenust xene3a +2,+3 Ux Ka4eCTBEHHOE OIpe/ICICHHE.
I'enetnueckue panel Fe 2 u Fe *3,

8§17

25.

IIpakTnueckas padora Ne2
[Tomy4yeHue u CBOMCTBA COCMHEHU METAIIIOB

26.

IIpakTuyeckasi padora Ne3
Pemenue sxcriepuMeHTaNbHBIX 3aJ7]a4 HAa pAaclO3HABAHUE U
NOJIy4eHHUE COSAMHEHUIN METAIIIOB

217.

O0600muieHne 3Haunii o TeMe «MeTauIbl»

§7-17

28.

KonTpoabnas pabora Ne2
o TeMe «MeTaieD

29.

Tema 3. HemeTanabi(284.)
OO6mas xapakTepUCTHKa HEMETAJIIIOB

818

30.

OO0mue XMMUYEeCKHe CBONCTBAa HEMETAJIOB.
Hemerannsl B mpupoie u crnocoObl UX MOTyYeHUs

818

31.

Bonopon

819

32.

Bona

§20-21

33.

I"anorensr: o01as XxapakTepUCTUKA

822

34.

CoennHeHNs TaJIOTEHOB

§23-24

35.

IIpakTuyeckas padora Ned
Pemenne sxkcnepumenTanbHbIX 3a1a4 o teme «Iloarpynna
rajoreHOB»

36.

Kucnopon

825




37. Cepa, ee puznuekne U XMMUYECKUE CBOMCTBA 826
38. CoenmHEeHMS Cephl 827
39. CepHas KHUCIIOTa KakK AJIEKTPOJIUT U €€ COJU 827
40. Cepnas kuciioTa Kak okucinutenb. [lomydenue u 827
MIPUMEHEHUE CEPHON KHCIIOTHI
41. IIpakTnuyeckas padora NeS
Pemenue sxcniepuMeHTaNBHBIX 3a71a4 1o TeMe «lloarpymnmna
KUCIIOPOay
42, A30T U €ro cBoiicTBa §28
43. AmMmuaxk u ero coeuHeHus. Coiu aMMOHUS 829-30
44, Oxcupl a3oTa 831
45. A30THas KHCIIOTa KaK 3JEKTPOJIUT, €€ NPUMEHEHNE 831
46. ABOTHas KHUCJIOTA KaK OKUCIIUTEND, €€ MOJIyUYECHHE 831
47. docdop. Coequnenus Gpocdopa. [lonsrre o pochopHbIX 832
yI0OpeHUsX
48. Yraepon 833
49, Oxkcuasl yriepoaa 334
50. VYroapHas KUCIOTa U €€ COMH. 834
XKecTkocTh BOABI U CITOCOOBI €€ YCTpaHEHUS
51. Kpemunii 835
52. CoenrHEHUS KPEMHHUS 835,
COOOIIEeHUS
53. CunukaTHas MPOMBIIUIEHHOCTh
o4. IIpakTuueckas padora Ne6
[Tonydyenne, cobupanne u pacro3HaBaHUE Ta30B
55. O0600mienue 1Mo teme «HemeTanis 818-35
56. KonTtpoabnas padora Ne3 no reme «Hemeranmnsi»
o7. Tema 5. O0001IeHUEe 3HAHUI 10 XUMHHU 32 KYPC OCHOBHOM 836

mkoJbl. [lonroroBka k urorosou arrecrauuu (I'MA)
(124.)
[Tepuonnuecknii 3axoH u [lepuoanyeckas cucrema /l. U.




MenpeneeBa B CBETE TCOPHUH CTPOCHUA aTOMa

58. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB 3JIEMEHTOB M UX 836
COEIMHEHUH B MEPUOIaX U TPyNIax B CBETE MNPEACTaBICHUHN O
CTPOEHUHU aTOMOB 3JeMeHTOB. 3HaueHue [lepuoanyeckoro
3aKOHA
59. Buapl XuMUUYeCKUX CBS3EH U TUIBI KPUCTAIUIMYECKHUX 837
PELIETOK.
B3auMocCBs3b CTpOCHUS U CBOMCTB BENIECTB
60. Knaccudukanus 838,39
XUMHYECKUX PEAKIMI MO0 pa3IndyHbIM MPU3HAKAM.
61. CKOopoCTh XUMHUYECKUX pPeaKLui 838
62. Knaccudukanuss HeopraHU4eCKUX BEIIECTB 841
63. CBolicTBa HEOPraHUYECKUX BELIECTB 841-42
64. I'enetndeckue psiapl METAIA, HEMETAIJIA U MEPEXOHOTO 3amnucu B
MeTania TeTpau
65. Tpenunr-rectupoBanue o Bapuantam ' MMA npouuisix jeT u Tect
JIEMOBEPCUU
66-67 | KonTpoabHas pagora Ned

Pemenne ' A

68

HroroBoe 3ansartue




	Отличительные особенности рабочей программы и авторской
	Тематическое планирование учебного материала


