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ITosicHuTeIbHAA 3alIMCKA
HopMaTuBHBIE IPaBOBbIE IOKYMEHTHI:

e 3akoH P® ot 29 nexabps 2012 roma Ne273 — @3 «O6 0oO6pa3zoBaHUN Y.

e [Iporpammsl (enepanbHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOIO CTAaHAAPTA
OCHOBHOT0 00111eT0 00pazoBanus (CTaHIapTHl BTOPOTO IMOKOJICHUS).

e CanuTapHoO-3MHJIeMHOIOTHYeckie mpaBwia W HopMmaTtuBbel CanlluH 2.4.2.2821-10
«CaHUTapHO-3IUIEMUOJIOTHYECKHEe TpeOOBaHUS K YCIOBHSIM M OpraHu3alud OOYy4YeHUs B
00111€00pa30BaTENIbHBIX YUPEKACHUAX», 3aperucTpupoBaHHbie B Muntocre Poccun 03 mapra
2011 r., peructpanonssiii Homep 19993,

o QenepanbHblil  IepeuyeHb YYEOHUMKOB, PEKOMEHIYEMBIX K MCIIOJIB30BAaHUIO IIpU
peanu3alMy HUMEIOIIUX TOCYJapCTBEHHYI aKKpEAWUTAlMI0 00pa3oBaTENbHBIX IPOrpaMM
OCHOBHOT'O O0IIIEro, CpeTHEro 001Iero oopa3zoBaHus

IlnanupoBanue COCTABJICHO Ha OCHOBeE (benepanbHOro roCyJapCTBEHHOI'O

00111€00pa30BaTENLHOTO CTAaHAAPTa OCHOBHOTO OOILIET0 O0pa3oBaHHs C Y4ETOM IMPOrpaMMBbI
OCHOBHOT'0 00111ero 06pa3zoBaHus 0 XUMUHU 8-9 Kiaccel
Pabouas mnporpamma cocTaBieHa B COOTBETCTBMH C TpeOoBaHusiMu DenepaabHOro
roCyJapCTBEHHOIO 00pa30BaTENbHOIO CTaHJIapTa OCHOBHOIO 00ILero oOpa3oBaHUS BTOPOTO
nokoJsieHusi, [IpumMepHoii mporpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHUs MO0 XUMUHM U aBTOPCKOMH
[TporpammMbl kypca XxuMuu Juist 8-9 kiaccoB 00I11€00pa30BaTENbHbIX YUpeXIeHUNH (0a30BbIN
ypoBenb) O.C. TI'abpuensna (2011roma). Hacrosmas mporpamMma yduTBIBACT PEKOMEHIAINAN
[TpumepHOIi TporpaMmbl 110 XUMHHU JJI1 OCHOBHOM LIKOJIBI.
Pabowas mporpamMMa M0 XHMHHU: KOHKPETH3HpYeT MoJoxeHus @OyHIaMEeHTaIbHOTO sIpa
colepkaHus OOydYeHHMs XUMHUHM C YYETOM MEXIPEIMETHbIX CBA3€H YyueOHBIX IPEeIMETOB
€CTeCTBEHHO-HAYYHOTO  IIMKJIA;  ONpENeNseT  IOCIEA0BAaTeIbHOCTh  HM3YyYCHHUS  CIUHHMIL
coJiepkaHusi 00ydeHus XUMUHU U PopMHUpOBaHUs (pa3BUTHsI) OOLIUX YUeOHBIX U CelU(PUUECKUX
NPEIMETHBIX YMEHUH; a¢T OpUEHTHPOBOYHOE pacTIpe/ie]ieHne yueOHOTO BPEMEHH 10 pas/esiaMm
U TeMaM Kypca B MOAAJIBHOCTH «HE MEHEE».

ConeprxaHue mporpaMMbl HalpaBJICHO Ha OCBOCHHWE 3HAHWI M Ha OBJAJCHHE YMEHHSIMHU Ha
6a30BOM ypOBHE, 4TO cOOTBeTCTBYeT OOpa3oBareabHOM mporpaMMe 1mKosbsl. OHa BKIIIOYAET BCe
TEMBI, TPEIYCMOTPEHHBIE (elepalbHBIM TOCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT'0 00111ero 06pa3oBaHMs [0 XMMUHU M aBTOPCKOM MporpamMMoil yueOHoro Kypca.
IIporpamma kypca «XUMHUN» IOCTPOEHA HA OCHOBE CIIMPAIBHOM MOJEIH, PEyCMaTpUBAIOIIEH
IOCTENIEHHOE pPa3BUTHE U YIIyOJeHHWe TEOpeTHUYECKUX TPEeACTaBICHUN TMpH JIHHEHHOM
03HAKOMJICHUH C YMIIMPHUUECKUM MATEPUATIOM.

B npeaMeTax CCTCCTBCHHO-MATCMATHYCCKOI'0 HHUKJIa BECAYUIYIO POJIb UI'PpACT IMO3HABATCIIbHAA
ACATCIIBHOCTD U COOTBCTCTBYIOIIUC €l Io3HaBaTelIbHbIE yqe6HHe JIeicTBuA. B CBA3M C 3THM
OCHOBHBIMM I C/IAMU Oﬁy‘leHHﬂ XHMHHU B OCHOBHOM IIKOJI€ SIBIISTFOTCS:

1) ¢opmupoBanue y oOydaroUIMXCs YMEHHMsS BUAETh W IMOHMMATh IIEHHOCTh OOpa3oBaHMA,
3HAUUMOCTh ~XMMMUYECKOTO 3HaHMsI i1 KaXJO0ro 4YeloBeKa HE3aBUCHMO OT  €ro
npodeCcCHOHATBHON JIEATEIbHOCTH; yMEHHMs pas3iauuyaTh (akTbl M OIEHKH, CpPaBHHUBATh
OLICHOYHbIE BBIBOJABI, BHUAETb HX CBS3b C KPUTEPUSIMH OLICHOK U CBSI3b KPUTEPUEB C
OTpeNIelICeHHOW CHCTEeMOM LeHHOCTeH, (opMynupoBaTb U O0OOCHOBBIBaTH COOCTBEHHYIO
MO3UIHIO;

2) ¢dopmupoBaHHe y OOYYaIOUIMXCS IIEIOCTHOTO MPEJICTABICHHUS O MHUpPE M pPOJIM XHMHUHU B
CO3/IaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOM KapTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYKAIOIIEH JACUCTBUTEIBHOCTH — MPUPOAHOM, COLMUAIBHOM, KYJIbTYPHOH,
TEXHUYECKOI Cpelbl, HCIIOJIb3YS TUISE 3TOrO XUMHYECKHE 3HAHUS;
3) mpuoOpereHue OOYUYAIOIUMUCS OMbBITA PAa3HOOOpPA3HOW MAEATEeIHbHOCTH, TO3HAHHS W
CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHTHOCTEH), UMEIOIINX YHUBEPCATbHOE
3HaYeHHUE IS PA3IUYHBIX BHUJIOB JIEATEIIHOCTH: pEIIeHUs MNpoOjeM, NPUHATHS peIeHHH,



Moucka, aHaiu3a U 00paboTku UMHPOpMAIMM, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEpPEHUi, COTpYAHUYECTBa, 0€30MacHOro 0OpaIeHHs C BEIIECTBAMU B TIOBCEAHEBHOM KU3HHU.
3amayamMu u3ydeHnsi y4eOHOro npeaMmera « XuMus» B 9 kiacce sBISIIOTCS:

y4eOHble: dbopmMHupoBaHME ~ CHUCTEMBl  XUMHMYECKHMX  3HaHHM  Kak  KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

pa3BUBaIOLIMe: PA3BUTHE JIMYHOCTH OOYYAIOUIMXCS, UX HHTEIUICKTYalIbHOE M HPABCTBEHHOE
COBEpIICHCTBOBAHUE, (POPMUPOBAHHE Yy HUX T'YMAHUCTHUYECKUX OTHOLIEHUH M HKOJIOTUYECKU
11e51eco00pa3HoOro MOBECHUS B OBITY U B TPYIOBOW AEATEIBHOCTH;

BOCNIUTAaTebHbIe: (GOpMUPOBaHHE YMEHHMIl Oe30macHOro ooOpalleHus ¢ BellecTBaMu,
UCTIOJIb3yEeMBIMU B TIOBCEHEBHOM JKM3HHU; BHIPA0OTKA MIOHMMAHUS OOLIECTBEHHON MOTPEOHOCTH
B Pa3BUTUU XUMUH, a TaKke (GOPMUPOBAHME OTHOUICHHS K XUMHUHU KaK K BO3MOXHOW 00JacTH
OyaylIen MpakTHIYeCKOU JIeITeTbHOCTH.

OO0masi xapakTepuCTHKA y4eOHOr0 nmpeaMera « XuMHsI»

B cootBercTBHM ¢ DenepanbHbIM rOCYAapCTBEHHBIM 00pa30BaTeIbHbIM CTAHIAPTOM OCHOBHOI'O
o0miero o0Opa3oBaHMs ydalMecs JOJDKHBI OBJAJeTh TAKUMHU I03HABATENbHBIMU YYEOHBIMHU
NEUCTBUSIMHU, KaKk yMeHue (GopMyIupoBaTh MpOOIEeMy W TUIIOTE3y, CTaBUTh LIETH MU 3aJauH,
CTPOMUTH IUJIAHbI JIOCTUKEHUS LENEH U PELICHUS MOCTABIEHHBIX 337a4, IPOBOJUTH SKCIIEPUMEHT
Y Ha €ro OCHOBE JI€JIaTh BBIBOJbI M YMO3AKJIFOUEHHUS, IPEACTABIATh UX U OTCTauBaTh

CBOIO TOUKY 3peHMs. Kpome aroro, ydammecs AOJKHBI OBJIAJETh NMPHUEMAMM, CBA3AHHBIMHU C
ONpENEeJICHUEM IOHATUN: OrpaHMYMBATh HUX, OINHUCHIBATh, XAPAKTEPU30BaTh M CpPAaBHUBATH.
CnenoBarenbHO, IPU W3YYEHHH XUMHUU B OCHOBHOM IIKOJE Yy4alluecsl JOJKHBI OBJa/ETh
y4eOHBIMU JIEUCTBUSAMHU, TMO3BOJSIIONIMMH MM JOCTHYb JIMYHOCTHBIX, MPEAMETHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB.

[Ipennaraemas mporpaMMa Mo XHMMHUHU PACKPBIBAET BKJIAJ Y4eOHOTO MpeaMeTa B JOCTHKEHUE
1eNeil OCHOBHOTO 00mIero o0pa3oBaHMs M OIpPEENsieT BaXHEHIINE COJIep)KaTelbHbIe JTHHUN
npeameTa:

BelIECTBO — 3HAHUS O COCTaBE WM CTPOCHUM BEIIECTB, WX BAKHEHIIMX (PU3UYCCKUX H
XUMHYECKHUX CBOMCTBAX, OHMOIOrMYECKOM NeiCTBUY;
XUMUYeCKAasl peaklusi — 3HAHUS 00 YCIOBHSIX, B KOTOPBIX MPOSBISIOTCS XUMHYECKUE
CBOMCTBa BEILIECTB, crocobax YIPABIECHUS XUMHUYECKUMHU Mpoleccamu;
NPUMEHEHHe BelleCTB — 3HAHUS M ONBIT NMPAKTUYECKON AESATENbHOCTH C BELIECTBAMHU,
KOTOpbIe HamOoJiee 4acTo YHNOTPeOSIOTCS B MOBCEIHEBHOW KU3HM, IMIUPOKO HCIOJIB3YIOTCS B
MPOMBILIIIEHHOCTH, CEJIBCKOM XO0341CTBE, Ha TPaHCIOPTE;
SI3bIK XMMHM — CHCTEMa BaXHEHIIMX TIOHATHH XHMHHA W TEPMHUHOB, B KOTOPBIX OHH

OTHCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHUCIE H
TPUBHUAIILHBIE), XUMUYECKHE (POPMYJIBI U YPAaBHEHUS, a TAK)Ke MTpaBUiIa EPeBo1a MHPOPMAIIHH C
€CTECTBEHHOT'O S13bIKa Ha SI3bIK XUMHUU U 0OPaTHO.

[Ipu otGope conmep:kaHusi, KOHKPETU3UPYIOIIETO MPOrPaAMMYy, YUUTHIBAIIOCH, YTO Mepe]] 00mnM
oOpa3oBaHMEeM HE CTOMT 3afada MNpo(ecCHOHANBFHOW MOATOTOBKH OO0yYarommxcsa. OITO
OTPENIETTUIIO TIOCTPOSHUE Kypca Kak OOIIEKYJIbTYpPHOTO, HANpaBJICHHOTO, MPEXIEe BCEro Ha
dbopMupOBaHHE U pa3BUTHE HUHTEpeca K WM3YYCHHIO XMMHUU. YUTE€HAa OCHOBHas OCOOEHHOCTH
MOJPOCTKOBOrO BO3pacTa — HAYaJIO MEpPeXoJa OT JAETCTBAa K B3POCIOCTH, KOTOPBIA XapaKTe-
pHu3yeTcs pa3BUTHEM MO3HABATENbHOU cephl.

Ha sTane ocHOBHOTO 00IIIETO CpeHEer0 00pa30BaHUs MIPOUCXOAUT BKIIOYCHUE 00yUYaIOIMUXCS B
MPOEKTHYKD M HCCIEAOBATEIIbCKYIO JEATENBHOCTh, OCHOBY KOTOPOM COCTaBJISIOT TaKHe
YHUBEpCAIbHBIC yU4eOHBIE NEUCTBHS, KaK YMEHHE BHJIETh MPOOJIEMBI, CTAaBUTh BOMPOCHI, KJac-
cupuIMpoBaTh, HAOIIOAATh, MPOBOAUTH ADKCIEPUMEHT, JeJaTh BBIBOJBI M YMO3AKIIOUEHUS,
OOBSCHATH, JOKa3bIBaTh, 3AIMINATh CBOM WJEH, JaBaTh ompeneiacHus noHatusMm. Crooma ke
OTHOCATCSI TPUEMBI, CXOAHBIE C OIPEIACICHUEM IIOHATHM: OIKMCAHUE, XapaKTEPHUCTHKA,
pa3bsICHEHHE, CpaBHEHHE, pazinueHne. DOpMHpPOBAHHE OJTHX YHUBEPCATHHBIX YIEOHBIX
JIEUCTBUI HA4YMHAETCs €u€ B HAYaJIbHOM IIKOJE, a B KypC€ XHMMHUU OCHOBHOM IIKOJIBI
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IIPOUCXOIUT UX PAa3BUTHE U COBEPIICHCTBOBAaHUE. B CBA3M ¢ 3TUM pe3epBHBIC 4aChI IUNIAHUPYETCS
UCMOJIb30BaTh Ha (OPMHUPOBAHUE W PA3BUTHE YMEHUH MPOEKTHOW M HCCIEeIO0BATENHCKOM
NeSITeIbHOCTH, YMEHUE BUJETh ITPOOJIEMBI, 1€JIaTh BHIBOJIbI U YMO3AKIFOUEHHS.

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe

Oco0OeHHOCTBIO  cofiepXaHHUs Kypca «XHUMHS» SBISIOTCS TO, YTO B 0a3UCHOM Yy4eOHOM
(oOpazoBarenbHOM) IUJIAaHE STOT MpPEIMET TMOSBISETCS MOCIECAHUM B PSAY H3ydeHUs
€CTeCTBEHHOHAYYHBIX TUCHUIUIMH. J[aHHAsT HEOOXOIUMOCTh OCBOCHHUS OOBSCHSETCS TeM, YTO
HIKOJIbHUKA JOJDKHBI 00J1afiaTh HE TOJIBKO OIPEAETICHHBIM 3alMacoM IPeIBapUTEIbHBIX
€CTeCTBEHHOHAYYHBIX 3HaHUI, HO M JIOCTATOYHO XOPOIIO PA3BUTHIM a0OCTPAKTHBIM MBIIIICHHEM.
Yyamumucs yke HaKOIUICHbI 3HAHUS MO CMEXKHBIM JUCIHUILUIMHAM LUKJIA: OMojoruu, (GU3MKH,
MaTeMaTHKu, reorpaduu, cHOpPMHUPOBAIHCH YMEHUS AaHAIW3HPOBATh, BECTH HAOIIOJICHUS,
CpaBHHUBATh OOBbEKTHI HAOIIOCHHUSI.

B coorBeTcTBUM ¢ y4yeOHBIM IJJAHOM Ha W3YyYeHHE XUMHH B 9 Kjacce OTBOAMTCSA 2 yaca B
Hezento, 66 4acoB B rojl, IPU HOPMAaTUBHOM MPOJOIKUTENBHOCTH Y4eOHOro rojaa 35 yueOHbIX
Helenb. B CcOOTBETCTBUM CO CIIOKHMBIIEHCS TMPAKTUKOW OPTaHM3alMd OCHOBHOTO OOIIEro
oOpa3oBanusi B  00pa3oBaTeNbHBIX  YUpPEKIEHHUSX  o00mero oOpa3oBaHusi  pealibHas
IPOJOKUTEIBLHOCTh YU4EOHOT0 ro/la MEHbIIIE HOPMATUBHOM U cocTaBiisieT 33 ydeOHbIe HEelu.
Takum o0Opa3om, BpeMs, BblAeNsieMOe pabOYUMHU y4eOHBIMU IUIAHAMU HA W3Y4YEHHE XUMUU B 9
KJIacce Ha MPaKTHUKE paBHO 66 dacam.

[TporpaMMoii mpeaycMOTpeHO NMPOBEICHHUE:

KOHTPOJbHBIX padboT — 4,

MPaKTHYECKUX padboT — 6 yacos.

Cpok peanu3zarmu nporpammel — 2016 - 2017 yueOHsrii ro.

®opMbl, METOIbI U CPEICTBA 00yUYeHHS, TEXHOJIOTHH

B nanHOM Kilacce BeaylIMMM MeTOJaMU OOYYEHHUs MpeIMETYy SBIAIOTCS: OOBSICHUTEIbHO-
WUTIOCTPATUBHBIA U PENIPOIYKTUBHBIN, XOTS UCIOIb3YEeTCA U YaCTUYHO-TIOMCKOBBINA. Ha ypokax
UCTIOJIB3YIOTCS DJIEMEHTHI CIEAYIOUINX TEXHOJIOTHH: JTMYHOCTHO -OPUEHTHPOBAHHOE OOydeHHeE,
oOydyeHne ¢ mnpuMeHeHueM omopHbix  cxem, WKT, mnpoekTHas  JeATEIbHOCTS,
37I0pOBBECOEPEIKEHNE.

Hcnonb3ytorcss  cnenyromue ¢GopMbl  00ydeHHs: yueOHbIE 3aHSTHS, OKCKYpPCHUH,
HAOIIO/IEHUs], OMBITHI, SKCIIEPUMEHTHI, padoTa ¢ Y4eOHOM M JOMONTHUTEIHHOU JHUTEPaTypoH,
aHaJIM3, MOHUTOPHHI, HCCleaoBarenbckasi pabora, mpe3eHTauusd. OnpeneneHHOe MECTO B
OBJIAJICHUHN JAaHHBIM KypCOM OTBOAMTCS CAMOCTOSTEIbHOW paboTe: MOArOTOBKAa TBOPUYECKHX
pabort, cooOuieHui, pedeparos.

D®opMbI aTTECTALMHU

[TpomexyTouHas aTTecTalus MpoOBOIUTCS B popMme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENBHBIX U TPOBEPOUYHBIX padoT;

- IPaKTUYECKUX padoT;

- TBOPUYECKUX PadoT.

VYyamuecs npoxXoaaT UTOTroBYIO arrectanuio — B Buje ['MA.

OOyuenne Benércs mo yueOHuKy O.C.I'abpuensH «Xumus 9 Kiacc», KOTOPBIH COCTaBIsET
€AUHYI0 JIMHUIO  Y4eOHUKOB, COOTBETCTBYET  (eaepalibHOMY roCy/1apCTBEHHOTO
00pa30BaTEeNLHOTO CTAaHAapTa BTOPOTO MOKOJIEHUS 0a30BOr0 YPOBHS M pealiu3yeT aBTOPCKYIO
nporpammy O.C.I'abpuensaa ( 2011r.)

OT1in4uTeIbHbIE 0CO0CHHOCTH padoyeli MPOrpaMMbl M ABTOPCKOM

OcHOBHOE coJiep>)KaHHE aBTOPCKOW MPOTpaMMBbI COXpaHEHO B paboueit mporpamme. OCHOBHOE
OTIIMYME JaHHOW paboueil mporpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOM
mporpamMme TMpakTHUeCKHue pabOoThl CTPYNIUPOBAHBI B OJIOKH - XHUMHUYECKHE TMPAKTHKYMBI,
KOTOpBIE€ MPOBOJISATCS TOCE M3yUYeHUS] HECKOJIBKUX pa3felioB, a B padoueil mporpamme 3TH Ke



IPaKTUYeCKHe PabOThl JArOTCA IMOCIE M3Y4YEHUS KOHKPETHOM TEeMbl. JTO IO3BOJIAET JIydllle
3aKpeNUTh TEOPETHUUECKUHM MaTepuan Ha MPAaKTUKE W IPOBEPUTH IPAKTUUYECKHE YMEHMs U
HaBBIKM HEMOCPEICTBEHHO 110 IaHHOM TeMe. UTOoObI IpOBECTH MPAKTUYECKYI0 paboTy Mo Koraa-
TO U3YYEHHOW TeMe, TpeOyeTCsl TOTIOTHUTEIBHOE BPeMs Il TIOBTOPEHUSI TEOPETUIECKUX OCHOB,
YTO MHCKJIIOYAaeTCsl B JaHHOW pabouel mporpamme. M3-3a HEXBaTKM PEAKTUBOB HEKOTOPbIE
JIEMOHCTpAIMU U JJAOOPAaTOPHBIE ONBITHI HE TPOBOJISATCSI.

Tpe6oBaHNs K YPOBHIO NOATOTOBKH 00YyUYaIOUIUXCS.

[Ipy wW3yYeHMH XWMHH B OCHOBHOH IIKOJE€ OOECIEeYMBACTCS JOCTHUIKCHHE JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX Pe3yIbTaToB, hopmupytores YV /1.

JIMYHOCTHBIE:
® B IICHHOCTHO-OPHUCHTAI[MOHHON cdepe — YyBCTBO TOPJOCTH 32 POCCUICKYIO
XUMUYECKYIO HayKy, TYMaHH3M, OTHOLIEHUE K TPYAY, LEJICyCTPEMIICHHOCTD;
e (GopMHpPOBaHHE IIEHHOCTH 3JI0POBOr0 M Oe3o0macHOro oOpasa >KM3HH, YCBOCHHUE IMPABUII
WHAVBUAYAIbHOTO M KOJJIEKTUBHOTO 0€30MacCHOTO TIOBEJEHUS B YPE3BBIYANHBIX
CUTYalHsIX, YTPOKAKOIIUX KU3HU U 3[I0POBBIO JIIOJIEH;

e B TpyIoBOH cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY JanbHeiIien
00pa3oBaTeNbHOI TPACKTOPUH;
® B I03HABATENBHON (KOTHUTHBHOH, WHTEIUIEKTyallbHOW) cepe — yMEHHe YIpaBIsTh

CBOEH MO3HABaTEIbHOM JIEATEIBHOCTHIO.

e (QopmMHupoBaHHE OCHOB SKOJOTHYECKOW KYJIbTYpbI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 9KOJOTHYECKOTO MBIIIJICHUS, Pa3BUTHE OIBITa SKOJOTHYECKH OPUEHTUPOBAHHOMN
pedIeKCUBHO-OLIEHOYHOM U MPAKTUYECKOW JCSATEIbHOCTU B )KU3HEHHBIX CUTYAIIUSX;

MeTanpeameTHbie:

® YMEHHUE CaMOCTOATEIBHO ONPEICISATh LEIH CBOCrO O0YYEHHUs, CTaBUTh U (OPMYIHPOBATH
JUTs ce0st HOBBIE 3a/1a4M B Y4€0€ M TIO3HABATEIBHOM JIEATEIIbHOCTH, Pa3BUBAaTh MOTUBHI H
UHTEpECHI CBOEH 1M03HABATEIbHOM 1A TEIIbHOCTH;

® YMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh IyTH JOCTHXKEHHs LieJei, B TOM 4HcIe
aJIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hambosiee HPPEKTUBHBIE CHOCOOBI pEIICHUsS
y4eOHBIX U NMO3HABATEIHHBIX 3371a4;

® YMEHHE COOTHOCHUTH CBOHM [EHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH JESITEIBbHOCTH B TPOIECCE JOCTH)KEHHUS pe3ynbTara, OIpenelsiTh
CrocoObl ASUCTBUI B paMKax MPEeASIOKEHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICMCTBUSA B COOTBETCTBUH C U3MEHSIOIIECHUCS CUTYallUEH;

® yMEHHE OLEHUBAaTh MPaBWJIBHOCTh BBIMOJHEHUS Yy4eOHOW 3ajadd, COOCTBEHHBIE
BO3MOXHOCTH €€ pEelICHNUS;

e BJIaJICHHE OCHOBAaMH CaMOKOHTPOJISI, CAMOOIICHKH, TPUHATHS PEIICHUH W OCYIECTBICHHUS
OCO3HAHHOTO BBIOOpA B yueOHOU M MO3HABATEILHOM NEITEIbHOCTH;

® yMEHHUE OIpeNeNiaTh TOHSATHS, CO37aBaTh OOOOIIEHHs, YCTaHABIMBATh AaHAJOTHH,
KJIacCu(UIMPOBaTh, CaMOCTOSITENILHO BBIOMpPATh OCHOBAaHUS ¥ KPUTEPUH IS
KJaccu(UKaluy, YCTaHABIMBATh NMPUYUHHO-CIIECICTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE
paccykaeHne, yMo3aKiIfoueHne (MHAYKTUBHOE, ACIYKTUBHOE W IO aHAJOTHH) M JIeNaTh
BBIBOJIBI;

® yMEHHUE CO3/1aBaTh, IPUMEHATh U MPEeoOPa30BhIBATh 3HAKH U CUMBOJIBI, MOJIENTH M CXEMBbI
JUTSL pelIeHnsT y9eOHBIX M TTO3HABATENBHBIX 3a/1a4;

® YMEHHE OPraHM30BBIBATH YYEOHOE COTPYIHHUYECTBO M COBMECTHYIO JESTEIbHOCTH C
YYUTENEM M CBEPCTHHKAMH; pabOTaTh MHIMBUAYAJIbHO W B TpYIIE: HAXOAUThH oOIee
pemieHne W pas3pemarh KOH(MIMKTHI Ha OCHOBE COTJIAaCOBAaHUS TO3MIUN H ydéTta
UHTEPECOB; GOPMYIHPOBATEH, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE;



® yMEHHE OCO3HAaHHO WCIIOJIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBHH C 3ajadeit
KOMMYHHUKAIlMM JUIsl  BBIp@XEHHS CBOMX YYBCTB, MbICIeH U MOTpeOHOCTEi;
IJIAHUPOBAHUSL M PETYyJSLIUM CBOEU JESATEIbHOCTH; BJIQJCHHE YCTHOM M MUCbMEHHOMU
pEUbl0, MOHOJIOTHYECKOW KOHTEKCTHOM Peyblo;

e (¢dopMUpOBaHME U  pa3BUTHE KOMIIETEHTHOCTH B  O0JIACTM  HCIOJB30BaHUS
MH(OPMaLMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH;

e (dopMUpOBaHHE M Pa3BUTHE SKOJOTHYECKOI'O MBILIUICHUS, YMEHUE MPUMEHSTH €ro B
MO3HABATEJIbHON, KOMMYHHMKATHUBHOW, COLMAIbHOM MpPaKTHKE M MpodeccHoHaIbHOM
OpUEHTAIINH.

IIpeamerHbIe:
1.B no3naBaresibHOM cepe:

® JaBaTh ONPEICICHUS H3YUYCHHBIX IOHATUNA: «XUMHYECKHUH 3JIEMEHT», «aTOM», «UOH»,
«MOJIEKYJIa», «IPOCTHIE U CIIOKHBIE BEIIECTBA», «BEUIECTBOY», «XUMHUECKas (popmyray,
«OTHOCHUTENbHAsE aTOMHAasg  Macca», «OTHOCUTEJIbHAs  MOJEKYJSIpHAas — Maccay,
«BAJICHTHOCTb», «CTENEHb OKHUCJIECHUSN», «KPUCTAIUINYECKAs] PEIIETKa», «OKCUAbDY,
«KUCIIOTBI», «OCHOBaHUS», «COJN», «aM(POTEPHOCTHY, «UHIAUKATOP», IICPUOTUUCCKUN
3aKOH»,  «IEpUOJUYEcKast TabIuua»,  «U30TOMBD»,  «XUMHYECKas  CBSI3bY,
«QIIEKTPOOTPULIATEIILHOCTEY», «XUMHUYECKas pEeaKIus», «XUMUYECKOE YpaBHEHUEY,
«TEHETHUYEeCKasi CBSI3b», «OKHUCIEHHE», «BOCCTAHOBJICHUEY», <«AJIEKTPOJUTUYECKAS
JUCCOITUAIUSY, KCKOPOCTh XUMHYECKON peaKIum;

e OonucaTh  JEMOHCTPAllMOHHBIE W  CaMOCTOSTEIbHO  IMPOBEACHHBIE  XUMHUYECKHE
AKCIIEPUMEHTHI;

® ONUCHIBATh W pa3nyaTh W3YYCHHBIC KJIACChl HEOPTAHMYECKUX COCIMHEHUM, MPOCThIE U
CJIO’KHBIE BEIIECTBA, XMMUYECKUE PEAKIIUN;

® KJIaCCH(UIIMPOBATH H3yUYECHHBIC OOBEKTHI U SBIICHUS;

e jefaTh BBIBOJBI M YMO3AKJIIOUEHUsS W3 HAOMIONEHUM, H3y4EeHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATh CBOMCTBA HEM3YUYCHHBIX BELIECTB MO AHAJIOTHH CO
CBOMCTBAMH M3YYEHHBIX;

® CTPYKTYypUPOBaTh M3YUEHHBIH MaTepuan U XUMHUYECKYI0 WH(OPMAIMIO, TOTYyYEeHHYIO U3
JIPYTUX UCTOYHUKOB;

® MOJEJIHUPOBATH CTPOCHHUE ATOMOB AJIEMEHTOB 1-3 MEepUO0B, CTPOEHUE POCTHIX MOJIEKYII;

2.B 11eHHOCTHO — OpHEeHTAIlMOHHOH cdepe:
® QHAIM3MPOBaTh U OICHMBATh IIOCIEJCTBUS MJIsl OKpYXarollel cpenbl ObITOBOM H
IIPOU3BOJICTBEHHOMN JESTEILHOCTH YEJIOBEKA, CBA3aHHOM € MepepaOdoTKOMN BEIIECTB;
3. B TpynoBoii chepe:
® IPOBOAMTH XMMHYECKHH IKCIIEPUMEHT;
4. B cepe 6e30nmacHOCTH KU3HEAEATEILHOCTH:
® OKa3bIBaTh NEPBYIO IIOMOILb IIPU OTPABJICHMSX, 0XKOraxX U JPYrMX TpaBMax, CBS3aHHBIX C
BEIIECTBAMHU U JJaOOPATOPHBIM 000PYJOBAHUEM.
YVA:
PeryasiTuBHbIe
OnpenensTh eI BBINOIHEHNS paboThl 0T PYKOBOJICTBOM YUHUTEIIS;
Ocy1ecTBIATh KOHTPOJIb MPOLIECCA U PE3YIBTATOB ACSTEIBHOCTH;
®opMupoBaTh 1LENEYyCTPEMIIEHHOCTh M HAaCTOMYMBOCTh B JOCTH)KEHHUHU II€NH, TOTOBHOCTh K
IIPEOJ0IEHHUIO TPYIHOCTEH.
KoMmyHnKkaTuBHBIC
YMeTb cornacoBaHHO paboTaTh B IPYIIIE;
B3anmMopeicTere n cOTpyAHUYECTBO;



YMeTh MOTUMHATHCS TPaBHIIaM;
PazpemaTh KOH(IMKTEI;

Ciymate ¥ MOHUMATh Peyb JIPYTHUX.
IMo3naBaTebHbIE

Caymarth ¥ MIOHUMATh Pedb APYTHX;
OTBeuaTh Ha BOIIPOCHI TOBAPHILEH IO KJIACCY, CTABUTHh BOIPOCHI;

YMeTh KaccupuIupoBaTh, HAOIIOAATh.

JInuHOCTHBIE
Jenath BHIOOP KaKOW MOCTYIIOK COBEPIIUTH (ONMUPasCh HA MpaBUiIa TIOBEACHHS ).

TemaTHyeckoe IIAHMPOBAHUE Y4eOHOT0 MAaTePUaJIa

Ne Hasanue riassl Komungectso IIpakTrueckue KoHntposbnsie

TJIaBBI JacoB paboThI paboThI
Beenenne. OOmas | 8 CraproBblit
XapaKTePUCTUKA XUMHUYECKUX KOHTPOJIb
anemeHToB. [lepnoanueckuii
3akoH u  [lepuogmnueckas
cucrema XUMHUYECKHUX
sneMeHToB [.M.Menneneera

1. Mertaisl 25 Nel-3 Nel

3. Hewmeranmbi 27 Ne4-6 Ne2

S. Oprannueckas Xumus. | 6 Hrorosslii
Opranuyeckue BeIeCTBa. KOHTPOJIb
Hroro 66 6 4

OcHoBHOE coaepskaHHe Kypca

Beenenne. O0masi XapakTepuCTHKAa XMMHYECKHX Jj1eMeHTOB. Ilepuoanmuyecknii 3aK0H M
IHepuoauveckas cucrema xumuueckux 3jaemMeHToB [I. U. MenneneeBa (8 1)
XapakTepucTUKa 3JIEMEHTa IO €ro mnojiokeHuto B Ileprogudeckoil cucTeMe XUMHYECKHX
anementoB J[. WM. MenneneeBa.llonsitue o mnepexoAHbIX dieMeHTax. AMPOTEPHOCTb.
I'enernyeckuil psn nepexoaHoro snemenTta. Ilepuoguuecknii 3akoH u Ilepuoaudeckas cucrema
xumuueckux anemenToB JI. . Meneneena.
JleMoHcTpanuu.( MO BO3MOKHOCTH)
Paznuunsie ¢opmbr Tabmmmber J. M. MenneneeBa. Monenn aroMoB 3ieMeHTOB |—3-To
NEPUOOB.
JlaGopaTopHbie ONbITHI( 110 BO3MOKHOCTH)

1. TlomydyeHue THUIPOKCHAA IMHKA M HCCIEIOBaHUE €ro CcBOMcTB. 2.MojaenupoBaHue

noctpoenns [lepnoandeckoit cucteMsl XUMU4ecKux 35eMeHToB J1. 1. Menneneesa.

CrapTOBBIN KOHTPOJIb.
IIpeaMeTHbIe pe3ybTaThbl 00y4YeHUS
VYuamuiicst 10J1KeH ymemp:




XapaKTepu30BaTh XUMHUYECKHE DJJEMEHThl |—3-ro MepuojoB MO UX MOJOXKEHHIO B
[lepuoauueckoit cucreme xumuueckux aiemMeHToB [l M. MenaeneeBa: XMMUYECKUH 3HAK,
MOPSIAKOBBIM HOMEp, MEPUOJ, IPyIIa, MOArPYINa, OTHOCUTEIbHAs aTOMHAas macca, CTPOEHUE
atomMa (3apsn Aapa, YHCIO TPOTOHOB M HEUTPOHOB B siApe, oOIIee YHUCIO 3IEKTPOHOB,
pacrnpeziesieHue JIEKTPOHOB 10 AIEKTPOHHBIM CJIO0SM, ITPOCTOE BEIIECTBO, GopMyiia, HA3BaHUE U
THUII BBICILIETO OKCHUJIa U TUPOKCU/IA, JIETYYEr0 BOJOPOJAHOIO COETUHEHMS (111 HEMETAILIIOB));
XapaKTepu30oBaTh OO0IIMEe XMMHYECKHE CBOWCTBa aM(pOTEPHBIX OKCHIOB M THAPOKCHJIOB;
NPUBOIUTH PUMEPHI PEAKIINH, TOATBEPKIAIOIINX XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCHIOB
Y TUJIPOKCUJIOB;

IPOBOJIUTH ONBITHL, MOATBEPXKIAIONINE XHUMHUYECKHE CBOHCTBa aM(OTEPHBIX OKCUIOB H
TUAPOKCHJIOB;

MetanpeameTHble pe3yJbTaThl 00y4eHHs

VYyamuiics 10J1KeH ymenn:

OTpeneNiTh Ielb y4eOHOW AEATEIbHOCTH C MOMOIIBI0 YUUTENs M CaMOCTOATENbHO, HUCKATh
CpeICTBa €€ OCYILECTBJICHHs, paboTas MO IUJIaHy, CBEPATh CBOM JEWUCTBUSA C LENbIO U IPU
HEO0XO0IMMOCTH MCIIPABIATH OMIMOKHU C MOMOIIBIO YYUTEIS U CAMOCTOSTENBHO;

COCTAaBJISITh aHHOTALIUIO TEKCTA;

CO3/1aBaTh MOJEIH C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTABICHUEM
UX B IPOCTPAHCTBEHHO-TpadUUECKON MIIH 3HAKOBO-CUMBOIIMYECKOH popme;

OIpeAeATh BUbI KJIaCCU(PUKALUHU (ECTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYLIECTBIIATh MPSAMOE IEIYKTUBHOE JOKa3aTeNIbCTBO.

Tema 1. Metayuibl (25 4, B HX YHCJI0 BXOAST NPAKTHYECKHE PAGOTHI 110 TEME METAJLIbI)
[Tonoxenue metamwioB B Ilepuonnueckoit cucteme xumuueckux snemeHToB /. 1. Menneneesa.
Merannuueckasi KpUCTaJUIMUECKas pelieTka M MeTalIMdecKas XMMHYecKas cBsi3b. OOmue
dusnueckue cBoiictBa meramuioB. CIlaBbl, MX CBOICTBa M 3HaYeHHE. XHMMHUYECKUE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUYECKOM DSy
HanpsbkeHud MetaisioB. Kopposus MetamioB u crnocoObl 00psObl ¢ Hell. MeTauibl B IPUPOJIE.
OO6mme cnocoObl UX MOTYYCHUS.

OO0mas xapakTepHCTHKA IIEJOYHBIX MeTanaoB. Metamisl B pupoje. Obuume crnocodbl ux
nonyueHusi. Ctpoenue aromoB. lllemounble MeTamibl — mpocThie BellecTBa. BaxHeilmue
COEJMHEHUS IIEJIIOYHBIX METAJUIOB — OKCHJIbI, TUAPOKCHBI M COJIM (XJIOpUAbI, KapOOHATHI,
cynb(arbl, HUTPAThl), MX CBOWCTBAa W TNPUMEHEHHWE B HaApoJHOM Xxo3siictBe. KanuiiHblie
ya00peHusl.

O0mas xapakTepucTHKA 3JICMEHTOB I1apHO# noarpynnsl I rpynmner.

Crpoenue aromoB. lllenouHo3eMenbHble MeTalibl — MPOCThIE BellecTBa. BaxHeilmue
COEJMHEHUS IIEIOYHO3EMENbHBIX METAJIOB — OKCHABI, TUIPOKCUABI U COJU (XJIOPHIBL,
KapOOHAaThl, HUTpPAThl, CyibdaTsl, (ocdaTbl), UX CBOWCTBA U MPUMEHEHHE B HAPOJAHOM
XO34MCTBE.

ANOMUHHUM.

Crpoenne aroma, (U3MUYECKHE W XUMHYECKHE CBOMcTBa mpocTtoro BemiectBa. CoeauHeHUs
AITIOMUHUS — OKCHJl U TUAPOKCUA, UX aM(OTepHbIil XapakTep. BaxHeilue conu amOMUHUS.
[TpuMeHeHnEe aNfOMUHMS U €0 COEIUHEHUM.

Keieso.

Crpoenne aroma, ¢u3MUecKue M XMMUYECKHE CBOMCTBA MPOCTOrO BemlecTBa. | eHeTHueckue
psiael Fet? u Fe'3,

Baxneimme conu jxene3a. 3HaUEHUE KE€3a M €ro COCIUHEHUH JUIsl IPUPOABI U HApOIAHOIO
XO0341CTBa.

JleMOHCTpaI M.

OO0pa3upbl MIENTOYHBIX U IMIETOYHO3EMENbHBIX METAJUIOB( Mpu WX Hanuuuu). OOpaslbl CIIaBOB.
BzaumopeiictBue HaTpus, JIUTUS U Kaiblus ¢ BOAOM. B3aumopaeicTBue HaTpus U Mar"us C
kuciopogoM( Tpu HamMuuu). BzammonelicTBue MeTauioB ¢ Hemerauiamu. [lomyuenue
ruapokcuaos xenesa (I1) u (1I0).



JlaGopaTopHbIe ONBITHI.
3.B3aumMoneiicTBie pacTBOPOB KHUCIOT U cosiell ¢ MeTayuiamu. 4. O3HaKOMIIEHHE C pyAaMu
xkenes3a. 5. OkpalirBaHue IJIaMEHU COJIIMM IEJOYHbIX MeTauioB. 6.1lonydenne rugpokcuaa
KaJIbLIMS W UCCIENOBaHME ero CBOUCTB. 7. llomydeHwe TIuUApPOKCHIA QIIOMUHUS H
HCCJICIOBaHKE €T0 CBOMCTB. 8. B3anmoericTBre emne3a ¢ costHor KucaoTou. 9. Tlomyuenue
ruapokcuaos xkenesa (I1) u (II) u usyuenue ux cBOMCTB.
KoHntposbnas padora Nel o Teme MeTasuibl.
IIpenmeTrHble pe3yJibTaThl 00y4eHHs
VYyamuiics 10J1KeH ymenn:
UCIIOJIb30BaTh IPU XapaKTEPUCTHUKE METAIJIOB U UX COCJUHEHUH IOHATHUS: «METAIUIBD», «PAJ
AKTUBHOCTH  METAJUIOB»,  «UIEJOYHBIE  METAJUIbl»,  «IIEJOYHO3EMEIbHBIE  METAJLIBDY,
UCIOJIb30BaTh MX IIPU XapaKTEPUCTHKE METAJUIOB; J1aBaTh XapaKTEPUCTUKY XUMHYECKHX
3JIEMEHTOB-METAJUIOB (IEJIOYHBIX METAJUIOB, MarHus, KaJjbIUs, AJTIOMHHHI, Keje3a) Mo HuX
nosnoxenuto B Ilepuoandeckoit cucreme xumuuyeckux onemeHToBll. WM. Menneneesa
(XMMUYeCKUil 3HaK, MOPAIKOBBIM HOMEp, MEPHUOJ, TPYIINA, MOATPYIINa, OTHOCUTEIbHAs aTOMHAs
Macca, CTpOeHHE aToma (3apsii sAApa, YUCIO NMPOTOHOB U HEMTPOHOB B sijipe, OOLIEE YUCIIO
JJIEKTPOHOB, paclpeAeNieHUe dJICKTPOHOB IO SJICKTPOHHBIM CJIOSIM), IPOCTOE BEIIECTBO,
¢dopMyiia, Ha3BaHUE U TUII BBICILIETO OKCUAA U THJIPOKCHIA);
HA3bIBaTh COSAMHEHMSI METAJJIOB M COCTABJIATH UX (POPMYJIBI IO Ha3BAHUIO;
XapakTepu30BaTh CTPOCHHE, 00mMe (PU3nYecKrne U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJUIOB;
OOBSACHATh 3aBUCUMOCTh CBOWCTB (MJIM MpPEJICKAa3blBaTh CBOWCTBA) XMMHUYECKHX 3JIEMEHTOB-
METAJJIOB (pagnyC, METAITIMYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIC
CBOMCTBA JIEMEHTOB) U 00pa3yeMbIX UMHU COCAUHEHUHN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX
OKCHJIOB M THAPOKCHIOB, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA) OT IMOJIOKECHUS B
Ilepnonnueckoi cucreme xuMuueckux anemenTos /. M. Menneineesa;
OIKCHIBATh 00IIME XMMHUECKHE CBOWCTBA METAJUIOB C MOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) sA3bIKA U A3bIKA XUMUM;
COCTaBJISITh MOJICKYJISIDHBIE YPaBHEHHUS pPEAKLMMH, XapaKTepU3YIOIIUX XHMHUYECKHE CBOMCTBA
METAJIJIOB U UX COEIMHEHUH, a TakXKe DJJIEKTPOHHBIE YypaBHEHUS MPOIECCOB OKHCIICHUS-
BOCCTAHOBJICHUSI,
YPaBHEHHS DJIEKTPOJUTUYECKON JIHCCOLMALIMK; MOJIEKYJIApHBIE, TOJHBIE M COKpPALLEHHBIE
MOHHbIE YPaBHEHMSI peaKLUi C y4acTHEM DJIEKTPOJIUTOB;
YCTaHABJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY CTPOEHUEM aTOMa, XMMUYECKOU CBS3BIO,
TUIIOM KPUCTAJUTMUECKON PEIIeTKH METAJUIOB M UX COCIUHEHHH, MX OOIKMMU (PU3NYECKUMHU U
XUMHUYECKHUMH CBOMCTBaMU;
ONMCHIBaTh XUMHYECKHE CBOMCTBA ILIEIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJJIOB, a TaKkKe
QIIOMUHUS U JKeJe3a M UX COCJAMHEHHH C MOMOIIBI0 €CTECTBEHHOrO (PYCCKOTO MIJIM POJIHOTO)
SI3bIKA U SI3bIKA XUMHUH;
BBITIOJHATh, HAOMIOJaTh M ONUCHIBATH XHUMHUYECKHUN SKCIEPUMEHT IO paclo3HABAHHUIO
BaXHEHIINX KATUOHOB METAJUIOB, THJIPOKCH/I-MOHOB;
DKCIEPUMEHTAJIbHO MCCIENOBAaTh CBOMCTBA METANIOB M HMX COCIAMHEHUM, peElaTh
AKCIIEPUMEHTAJIbHBIE 3a]]aul 10 TeMe «MeTab»;
OIHUCBHIBATh XMMHUYECKHHA SKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOIO (PYCCKOTO WM POJIHOTO)
SI3bIKA U SI3bIKA XUMHH;
IPOBOJIUTH pacyeTbl M0 XUMHUYECKUM (OpMyJIaM U YPaBHEHUSM peakIil, MpOTEeKaromuX ¢
y4acTHUEM METAJUIOB U UX COeIMHEHUH.
MetanpeameTHbie pe3yJbTaThl 00y4eHHs
VYyamuiicst 10J15KeH ymemp:
paboTaTh MO COCTaBJIEHHOMY IIJIaHy, MCIOJB3Ysl Hapsily C OCHOBHBIMHU U JONOJHHUTEIbHbIE
cpencTBa (CIpaBOYHYIO JIUTEPATYPY, CIOKHBIE MpuOopsl, cpeactBa MKT); ¢ momomsio yaurtens
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oTOMpaTh Ui peleHus yueOHbIX 3a7a4 HEOOXOAUMBIE CIOBapH, SHIUKIIONEINH, CIPABOYHHKH,
JJIEKTPOHHBIE JUCKH;
COTIOCTABJISATh U OTOMPATh MH(GOPMALMIO, OTYYECHHYIO U3 PA3JIMYHBIX HCTOUYHUKOB (CIIOBapH,
SHIUKJIONEANH, CIPABOYHUKH, 3JIEKTPOHHBIE TUCKHU, ceTh VIHTEpHET);
peICTaBIsATh MHGOPMALMI0O B BHAE TaOJHI], CXEM, ONOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenueM cpeacts UKT;
0(QOpPMIISITH CBOU MBICIIM B YCTHOW U MUCbMEHHOW PEYU C YU€TOM CBOMX YYEOHBIX U KU3HEHHBIX
pEYEBBIX CUTYyAalLUi, B TOM yucie ¢ npuMeHenuem cpeacts KT,
Tema 2. [IpakTukym 1. CBoiicTBa MeTa/LUI0B U UX coequHeHnid (34)

1. OcymecTBieHue HENOYKM XUMUYECKUX NTPEBPAILLIEHUH.

2. IlomydyeHue u CBOMCTBA COCTMHEHUI METAJIOB.

3. Pemenne sKciepuMEeHTANbHBIX 3a7a4.
IIpenmeTHbIe pe3yabTAaThl 00y4eHUs
VYuamuiics 10J15KeH ymemp:
oOpartnatecs ¢ 1abopaTopHbIM 000pyIOBaHUEM M HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBUU
C MpaBUJIaMHU TEXHUKH OE30M1aCHOCTH;
HaO0II0/1aTh 32 CBOMCTBAMH METAJJIOB M UX COSAMHEHUN U SBICHUSIMHU, IPOUCXOISAIINMH C HUMU;
ONMCHIBaTh XUMHUYECKUH 3KCIHEPHUMEHT C IOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WJIM POAHOIO)
A3bIKA U S3bIKa XUMHUH;
JlenaTh BBIBOJBI 110 pe3yJIbTaTaM IIPOBENCHHOIO dKCIIEPUMEHTA.
MeTtanpeameTHsblie pe3yabTaTbl 00y4eHU s
VYyamuiicst 10J15KeH ymemp:
OTIpeeNATh, UCXOJs U3 yueOHOU 3ajaud, HeOOXOJMMOCTh HCIOJIb30BaHUS HAOMIOACHUS WU
JKCIIEPUMEHTA.
Tema 3. Hemeraibl (27 4, B X YMCJI0 BXOAUT NPaKTUKYM 1o T. Hemeranibl)
OO0mass xapakTepuCTUKa HEMETAJUIOB: MoyiokeHHe B Ileproguueckoil cucrteMe XUMHUYECKHX
anemenToB /. V1. MenzeneeBa,0c00€HHOCTH CTPOCHHSI aTOMOB, 3JIEKTpoOoTpuliareabHocTh (30)
KakMepa «HeMeTaJUIMYHOCTUY, psin 0. Kpucraminueckoe CTpoeHHE HEMETAJIOB — IPOCTHIX
BewecTB. Aimorponus. Pusnueckue CcBOWCTBA HeMeTauioB. OTHOCHUTENBHOCTh IMOHSATUI
«METAJII» U «HEMETAJLI.
Bopopoa.llonoxenue Bogopona B Ilepuoanudeckoil cucreme XuUMUYECKUX ayeMmeHTtoB JI. M.
MenneneeBa. CtpoeHne aroma U MoOJEKyNbl. PU3NYECKUE U XMMHUYECKHE CBOWCTBA BOAOPOJA,
€ro MoJIy4YeHUE U IPUMEHEHHE.
Boaa.
Crtpoenue Monekyibl. Bogopoanas xumudeckas cBsizb. Ou3znueckue CBOMCTBA BOAbl. AHOMAIUU
CBOWCTB BOJbL. ['mapodunbHble M ruapodoOHBIE BemecTBa. XHMHUYECKHE CBOMCTBA BOJBI.
Kpyrosopor Boael B mnpupone. Bopoounctka. Aospauust Boabl. BbITOBbIE  (QHIBTPHI
MuHepanbHble BOJbI. JucTuinnpoBanHas BojJa, €€ NOJy4YeHHE U IPUMEHEHHUE.
O01mas XxapaKkTepucTHKA raJ0reHoB.
Crpoenune atoMoB. IIpocTble BelecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOTEHOB, UX CBOWCTBA.
Kpatkue cBenenus o xmope, 6pome, ¢prope u one. [I[puMeHeHne raJoreHoB U X COCTMHEHHI B
HapOJHOM XO35HCTBE.
Cepa.
Crpoenue aToMa, aJuIOTPOIIUs, CBOMCTBA U pUMEHEeHHe poMOudeckoil cepbl. Oxcunsl cepsl (IV)
u (VI), ux momydenue, cBoOicTBa u nmpuMeHenne. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHNE B
HapoJHOM X03sHcTBe. [IpoU3BOACTBO CEPHOM KUCIIOTBHI.
A3or.
CrpoeHne aToMa M MOJIEKYJIbI, CBOMCTBA IPOCTOrO BeLIECTBAa. AMMHAK, CTPOEHHUE, CBOWCTBA,
nosiyueHue 1 npuMeHenue. Coau aMMOHHUS, UX cBoMcTBa U npuMeHeHue. Oxcuasl azora (II) u
(V).
A30THas KHCIIOTa, €€ CBOMCTBa U puMeHeHne. HuTpaTsl 1 HUTPUTHI, TpoOJieMa UX COJepKaHus
B CEJIbCKOXO03SHCTBEHHON MPOAYKIIMH. A30THBIE YI00pEHUS.
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Dochop.

Crpoenne aroma, aUIOTPONHs, CBOWCTBAa Oeloro u KpacHoro Qocdopa, WX NpPUMEHEHHE.
OcHoBHble coemuHeHHs: okcunl (ochopa (V) um  oprodochopHas kuciora, Qocdarsr.
®ochopHbIe yIoOpeHHs.

Yraepona.

Crpoenne aroma, aJsIoTpoIus, CBOMCTBA MoauduKanuii, npumenenue. Oxcuasl yraepona (II) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KalbIHUT, COJa, MOTAI, UX 3HaYCHHE B MPUPOJIE
Y J)KM3HU Y€JIOBEKa.

Kpemunii.

CrpoeHue aTomMa, KpUCTAIIIMYECKUM KpEMHUH, ero cBoicTBa M NpuMeHeHue. OKCua KpeMHUS
(IV), ero npuponnbsie pazHoBUIHOCTH. CHUIMKATHI. 3HAYCHUE COCIMHEHUN KPEMHUS B )KHMBOU U
HeXuBOM npupoze. [IoHaTre 0 CUIMKAaTHON MPOMBIIIIIEHHOCTH.

JdemMoHCcTpaumu.

. ITornouienue yriem pacTBOPEHHBIX BEIIECTB WIM ra30oB. BoccTaHoBIEeHNE Meau U3 €€ OKCUAA
yriaem. OOpa3ubl OPUPOJHBIX COEIUHEHHUH Xjopa, cepsl, (ocdopa, yriepona, KpeMHUS.
OO6pa3ipl BOXKHEHIINX [T HAPOJIHOTO X03sCTBA Cylb()aToB, HUTPATOB, KapOOHATOB, (ochaToB.
OO0pa3ipl cTeKIa, KepaMuKH, [IEMEHTA.

JlabopaTopHblie oNbITHI( 10 BO3MOKHOCTH)

10. Ilony4yenue u pacno3HaBanue Bogopozaa.1ll.Pacteopenne nepmaHranata Kaausi UM MEIHOTO
Kyrmopoca B Bone. 12. I'mapatanms oGe3BokeHHoro cymbdara memu (II). 13. Ilomydenue u
pacmno3HaBanue kucinoponaa. 14.CpoiicTBa pa3baBieHHOW cepHOW KucioTel. 15. W3yueHue
cBoiicTB ammmaka. 16. PacmosnaBanue comeiéi ammonwms. 17 Pacno3naBanue docdaros. 18.
['openue yrns B kucnopoge. I[lomyuenue yriekuciaoro ra3a W €ro pacro3HaBaHHUE.
19.03HakOMIIEHHE ¢ IPUPOIHBIMH CUIIUKATaMHU.

KonTponbnas padota No2 o Teme HeMeTallIbl.

IIpenmeTHble pe3yJibTaThbl 00y4eHHs

Yyamuiics 101KeH yMems:

UCIIOJIb30BaTh IPHU XapaKTEPUCTHUKE METAIJIOB U HUX COCJUHEHHM IOHATHUS: «HEMETaJIbD»,
«TAJIOTeHbI», «AJUIOTPOMHBIC BHJIOM3MEHEHUS», (OKECTKOCTh BOJBD», «BPEMEHHAs >KECTKOCTb
BOJIbI», «IIOCTOSIHHAS JKECTKOCTh BOJBI», «O0IIasl )KECTKOCTh BOJBI»;

JlaBaTh  XapaKTEPUCTUKY XUMHUYECKHUX DJIEMEHTOB-HEMETAJUIOB  (BOAOPOAA, TaJOr€HOB,
KHCIIOpO/a, cepbl, a30Ta, hocdopa, yriepoaa, KpeMHuUs1) 1Mo UX nosiokeHuto B [lepuoanyeckoit
cucrteMe xuMmuueckux anneMmeHtoB J[. M. MenneneeBa (XMMUYECKUM 3HAK, TIOPSJIKOBBIA HOMED,
nepuoJi, rpymmna, HOArpymna, OTHOCUTEIbHas aTOMHas Macca, CTpOGHHE aToma (3apsn sjpa,
YHCIIO IPOTOHOB M HEHTPOHOB B sijipe, O0Ilee YUCIIO EKTPOHOB, paclpeesieHue 3IEKTPOHOB
[0 BJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIECTBO, (pOpMylia, Ha3BaHWE U THUIl BBICIIETO OKCHIA U
TUAPOKCUAA, (OpMyJia U XapaKTep JETYYEero BOJOPOIHOTO COEAMHEHHUS);

Ha3bIBaTh COEJAMHEHUS] HEMETAJNIOB U COCTABIIATH UX (POPMYJIBI 10 HA3BaHMUIO;

XapaKTepu30BaTh CTPOEHHE, OOIIMe (PU3NUECKHEe U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAIIJIOB;

OOBSACHATh 3aBUCHUMOCTb CBOWCTB (MJIM MpPEJICKa3bIBaTh CBOWCTBA) XUMHUYECKHX 3JIEMEHTOB-
HEMETAJUIOB  (paaMyC,  HEMETAJUIMYECKHE  CBOWCTBA  JJIEMEHTOB,  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JJIEMEHTOB) U 00pa3yeMblX HMH COEJUHEHHH (KUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHJOB M THUAPOKCUAOB, JIETYYHX BOJOPOAHBIX COEIMHEHUH,
OKHUCJINTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT TMoyiokeHuss B llepumonnyeckoil cucreme
XUMHYeCKHX 31eMeHToB /1. . MeHaeneeBa;

ONKCHIBAaTh OO0IIME XMMUYECKHE CBOMCTBA HEMETAJIOB C MOMOIIbIO €CTECTBEHHOTO (PYyCCKOTO
WJIM POJTHOTO) S3BIKA U S3bIKA XUMMUH;

COCTaBJISITh MOJIEKYJISIDHBbIE YpPaBHEHHS pEaklui, XapaKTepU3YIOIIMX XHMUYECKHE CBOMCTBA
HEMETAJUIOB M HX COEAMHEHUH, a TAaK)XKe DIJIEKTPOHHBIE YPAaBHEHHS IIPOLIECCOB OKUCIIECHMS-
BOCCTAHOBJICHHUS,
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YPaBHEHHS DJIEKTPOJIMTUYECKON JIHCCOLMALMK; MOJIEKYJIApHBIC, IOJIHBIE M COKPAILCHHBIC
VOHHBIE YPAaBHEHUSI PEAKLIUN C Yy4aCTUEM JIEKTPOJIUTOB;
YCTaHABJIMBATh IPUYUHHO-CIIECTBEHHBIE CBS3H MEXAY CTPOCHUEM aTOMa, XMMUYECKOU CBS3BIO,
TUIIOM KPUCTAJUIMYECKOH PEIIeTKH HEMETAJUIOB U UX COSAMHEHUH, NX O0IKMHU (HU3NIECKUMHU U
XUMHUYECKMMH CBOMCTBaMU;
OIKCHIBATh XMMUYECKHE CBOMCTBA BOJIOPOJA, TAJIOT€HOB, KHCIOPOJIa, Cepbl, a30Ta, (ocdopa,
rpaguTa, anamasza, KPEMHHUS U UX COCIMHEHMH C IOMOIIbIO E€CTECTBEHHOIO (PyCcCKOro WiIn
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;
OIUCBIBATh CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJABI U BBIIOJHATH COOTBETCTBYIOLIUH UM
XUMUYECKHUN dKCIIEPUMEHT;
BBINOJIHATH, HAOMIONATh M ONUCBHIBATH XUMHMUYECKUH SKCIEPUMEHT IO PAClO3HABaHUIO HMOHOB
BOJIOpPOJIa M aMMOHHUsA, Cynb(dar-, kapOboHat-, cuimkar-, pocdar-, xjaopua-, OpomMuI-, HOTUAI-
HOHOB;
OKCIEPUMEHTAJIbHO MCCIEN0BAaTh CBOMCTBA METANIOB W HMX  COEIMHEHUHM, pellaTh
JKCIIEPUMEHTAIIBHBIE 3a1a4M 110 TeMe «Hemerambiy;
ONMCHIBATh XUMHUYECKHH 3KCIEPHUMEHT C IOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WM POAHOIO)
A3bIKA U SA3BbIKA XMMUH;
IPOBOJIUTH PACYeThl M0 XUMHUYECKUM (GOpPMYJIaM M YPaBHEHUSM PEaKIHi, MPOTEKAIOIUX C
y4acTUEM HEMETAIUIOB U UX COCIMHEHUM.
MertanpeameTHble pe3yJibTaThl 00y4eHHs
VYyamuiics J0KeH ymemp:
OpraHM30BBIBATH yueOHOE B3aMMOJEHCTBHE B rpymne (pacnpenensTbh poJid, JOrOBApUBATHCS
JPYT C IPYTOM U T. [1.);
IpEIBUIETH (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PELLICHUM;
HNOHUMAaTh IPUYMHBI CBOETO HEYCIIeXa U HAXOJUTh CIIOCOOBI BBIX0J1a U3 3TOW CUTYallUu;
B JIMAJIOTE C YYUTENIEM YUYUTHCS BHIpAOATHIBATh KPUTEPUH OLEHKA W ONPEACIATh CTEIEHb
YCIIEIIHOCTH BBINOJIHEHUs CBOEH paboThl M pabOTHI BCEX, UCXOJI M3 MMEIOLIUXCA KPUTEPHEB,
COBEPLIEHCTBOBATh KPUTEPUHU OLIEHKH U [10JIb30BAThCS MU B XOJI€ OLIEHKU U CAMOOLICHKU;
OTCTauBaTh CBOK TOYKY 3PEHHUs, apTyMEHTUPYS €€;
MOJITBEPKJIaTh apryMEHTHI (hakTamu;
KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHUIO;
CJIyIIaTh JPYTUX, MBITATHCS MPUHUMATh JPYTyI0 TOUKY 3pEHHUs, ObITh TOTOBBIM U3MEHUTH CBOIO
TOUKY 3pEHHUS;
COCTaBJIATH pedepart Mo ornpeesieHHo! dpopMme;
OCYIIIECTBIISATh KOCBEHHOE Pa3AeuTENIbHOE 10Ka3aTEIbCTBO.
Tema 4. IIpakTnkym 2. CBolicTBa coeJMHECHUIT HEMETANLI0B (349)

4. PenieHne 3KCIEPUMEHTANbHBIX 3a/1a4 10 NOJArPYIIE KUCIOpO/aa.

5. Pemienue skcrepuMeHTAIbHBIX 33a4 10 MOATPYIIE a30Ta U YIIIepoaay.

6. Tlomydenue, coOupanue u pacro3HaBaHUE Ta30B.
IIpenmerHble pe3yJbTaThl 00y4YeHHs
Yyamuiics 10JIKeH ymems.
oOpamiarbes ¢ 1a00paTOPHBIM 000PYI0BaHMEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKHU O€30MTaCHOCTH;
HaOJI01aTh 32 CBOMCTBAMM HEMETANIOB U MX COCIMHEHUH M SBICHUAMH, NMPOUCXOAAIIMMU C
HUMU;
OTUCBHIBATh XMMHUYECKHH SKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOIO (PYCCKOI'O HIIM POIHOTIO)
A3bIKa U A3bIKA XUMUH;
JIENIaTh BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOTO SKCIIEPUMEHTA.
MertanpeameTHble pe3yJibTaTbl 00y4eHHs
Yyamuiics 10JIKeH yments:
OTpeeNATh, UCXOs U3 yuyeOHOU 3ahauu, HEOOXOIUMOCTh HCIOJIb30BaHUS HAONIOIEHUS WU
IKCIIEPUMEHTA.
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Tema S. Oprannyeckas xumusi. Opranunyeckue Bemecra. (64)

Oprannueckass xumusi. OpraHu4ecKue BELIECTBA. YTJIEBOAOPOAbl — METaH, ITHJIECH, allETUJIEH.
Kucnoponoconepxxaiue OpraHuyeckhe BEIIeCTBA — 3TaHOJ, 3TaHajlb, YKCYCHAs KHUCJIOTA,
AMUHOKHCIHOTHI, Oenku. HykjiemHOBbIE KUCIOTHI. YTIIEBOIBI.

NtoroBeiii KOHTPOJB 3a Kypc 9 Kiacca.

JInuHoCTHBIE pe3yJIbTaThl 00y4eHHu s

Yyamuics HoJIKeH:

3HaAmMb U NOHUMAMB: OCHOBHBIC MCTOPUYECKHE COOBITHS, CBSI3aHHBIC C PAa3BUTHEM XHUMHUH H
oOuiecTBa; JOCTHXKEHUS B OOJIACTH XMMHUHU W KyJIbTYpHbIE TPAAUIMH (B YACTHOCTH, HAY4HbIE
TPaJUIIMN) CBOCH CTpaHbl; OOIIEMUPOBBIE JOCTIXKEHUS B 001aCTH XUMUH; OCHOBHBIE TIPUHIIUIIBI
U TpaBUja OTHOIICHHUS K NMPHUPOIE; OCHOBHI 3I0pOBOr0 00pa3a >KU3HU U 3/10pOBbecOEeperaromnx
TEXHOJIOTHi;

IpaBUja IOBEJICHUS B YPE3BBIYANHBIX CUTYalMSX, CBA3AHHBIX C BO3JECHCTBHEM pa3IMYHBIX
BEIIIECTB; OCHOBHBIE IIPaBa U 00S3aHHOCTHU TpaKJaHUHA (B TOM YHCIIE y4allerocs), CBS3aHHbIC C
JUYHOCTHBIM, MPOGECCHOHATBHBIM U )KU3HEHHBIM CAMOOIIPE/ICIICHUEM;

COLMAIbHYIO 3HAYUMOCTb U COJIepKaHue Mpodeccuii, CBA3aHHBIX C XUMUEHH;
UCHBIMBIEAM b 1YBCTBO TOPJIOCTH 32 POCCUUCKYIO XMUMHYECKYIO HAYKy U YBaXXEHUE K UCTOPUU
€e pa3BUTHUS; YBa)KEHHWE U IPUHATUE JOCTHKEHUN XUMUU B MHpE; JIIOOOBb K IPUPOJIE;
YBOXXEHHE K OKPYXKAIOUUM (y4yalluMCs, YYUTEISM, POJUTENAM M Ap.) — YMETh CIyllaTh U
CIIBIIIATh MMApTHEPA, IPU3HABATh IPABO KaKJOT0 Ha COOCTBEHHOE MHEHHUE, IPUHUMATh PEILIECHUS
C YYETOM IO3MIIMI BCEX YYACTHUKOB; UYBCTBO MPEKPACHOTO U 3CTETUUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M HUX IMPEBPALLEHUI; CaMOYBAKEHHWE U 3MOLMOHAIBHO-
MOJIOKUTEIBHOE OTHOIIEHUE K cebe;

npuU3Haeamyp: 11IEHHOCTH 37J0POBbs (CBOETO U JIPYrUX JII0/EN); HEOOXOJMMOCTh CaMOBBIPAKEHMUSI,
caMopeain3aluy, COUAIBHOIO IPU3HAHMS;

0CcOo3Haeamp: TOTOBHOCTH (WJIM HETOTOBHOCTb) K CAMOCTOSATENbHBIM IOCTYIKAM U JEHCTBUSM,
OTBETCTBEHHOCTh 3a MX PE3YJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIpaXaTh U
OTCTaMBaTh CBOKO MO3UILMIO U KPUTUYHO OTHOCUTHCSI K CBOUM IOCTYIIKaM;

nPOAGIAMB: SKOJOTHYECKOE CO3HAHUE; JOOPOKENaTeNIbHOCTh, JOBEPHE M BHUMATEIBHOCTh K
JIOJSIM, TOTOBHOCTh K COTPYIHHUYECTBY M JApYyKO€, OKa3aHHWIO IOMOIIM TEM, KTO B HeH
HYyX/aeTcs; O0OOOIIeHHBIH, YCTOHYMBBIM W M30UpaTeNbHBI MO3HABATENbHBIM HHTEpEC,
MHHUIMATUBY U J1I0003HATEIBHOCTh B M3yYEHUH MUpA BEIIECTB U peakLuil; 1eIeyCTPEMIEHHOCTh
U HACTOMYMBOCTh B JOCTHKEHHM 1I€Jeil, TOTOBHOCTb K IPEOJIOJICHUIO TPYAHOCTEN;
yOeXJIEeHHOCTh B  BO3MOXKHOCTH  TO3HAHHWS  NHPUPOABI, HEOOXOIUMOCTH  Pa3yMHOIO
MCIIOJIb30BaHUs JOCTUKEHUH HAyKH U TEXHOJIOTHH JUIsl pa3BUTHSI 0OIIECTBA;

YyMemb:  YCTAaHABIMBAaTh CBSI3b MEXIy LENbI0 M3y4YEHUS XHMHHM M TEM, IS 4YEro OHa
ocyliecTBiseTcsl (MOTUBaMHM); BBINOJIHATh KOPPUTUPYIOLIYI0 CaAMOOLIEHKY, 3aKIH0YAIOIIYIOCs B
KOHTpOJIE 3a IMpPOLECCOM H3YYEeHUS XUMHUM W BHECEHHH HEOOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOILIMX 3TalaM U croco0aM M3ydeHHs! Kypca XUMHH; BBIIOJIHATh PETPOCIEKTUBHYIO
CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCs B OLEHKE Ipolecca M pe3yibTaTa M3Yy4EHHs Kypca XUMUHU
OCHOBHOI1 IIKOJIBI, IOJBEACHUH UTOTOB HA OCHOBE COOTHECEHHUSI 1IeJIel U pe3yNIbTaToB;

CTPOUTH JKU3HEHHbIE U MPO(EeCCHOHAIbHBIE IJIAHBI C YYETOM KOHKPETHBIX COLMAJIBHO-
MCTOPUYECKHX, MOJIUTUIECKUX U SIKOHOMUYECKHUX YCJIOBUI; OCO3HaBaTh COOCTBEHHBIE [IEHHOCTH
Y COOTBETCTBHUE UX

NPUHUMAEMBbIM B KU3HU PEIIEHUSM; BECTH TUAJIOT Ha OCHOBE PAaBHONPABHBIX OTHOIIEHUN WU
B3aMMHOI'O YBa)KCHMsI; BBLIEISATh HPABCTBEHHBIN aCIEKT NOBEIEHUS U COOTHOCUTH MOCTYIKH
(cBOM M Jpyrux JojJiel) U COOBITUS C MPHUHATHIMU 3TUYECKUMH HOPMAaMH; B TpeJesiax CBOUX
BO3MO>XHOCTEM IPOTUBOAECUCTBOBATh JEWUCTBUSM M BIUSHUAM, NPEICTABISAIOIINUM YIpo3y
’KU3HH, 3J0POBbIO 1 0€30MaCHOCTH JINYHOCTHU U OOILIECTBA.

[Inanupyemble pe3ybTaTbl 00y4eHH:
BbinycKHUK HAyYHMTCS:
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* ONKCHIBATh CBOWMCTBA TBEP/BIX, KUIKUX, FrA3000pa3HbIX BEILIECTB, BBIACISAA UX CYLIECTBEHHBIC
MIPU3HAKY;

* XapaKTepr30BaTh BEIIECTBA M0 COCTaBY, CTPOCHUIO M CBOMCTBAaM, YCTaHABIMBATh MPUYMHHO-
CJIEICTBEHHBIE CBSA3M MEKY JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

* PacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHH «aTOM», «MOJIEKYJa», «XUMHUYECKHU
AIIEMEHT», «IPOCTOE BEILLIECTBOY», «CIOXKHOE BELIECTBOY», «BAJIEHTHOCTHY», UCIIOJIb3Yysl 3HAKOBYIO
CUCTEMY XUMUH;

* 1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMHUYECKUX (OPMYNI M CYHIHOCTb
XUMUYECKHUX PEaKLUUN C TOMOILBI0 XUMUYECKUX YPaBHEHUN;

* BBIYMCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEILIECTB, & TAKKE MAaCCOBYIO
JIOJIF0 XUMHYECKOT0 3JIEMEHTA B COEAMHEHUSX U1 OUEHKH UX MTPAKTUYECKOM 3HAUNMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMSI, KUCIIOTHI, COJIN;

* KJ1accu(UUIUPOBATH OKCUABI 1 OCHOBAHHUS 110 CBOMCTBAaM, KUCIOTHI U COJIU TI0 COCTaBY;

* [10JIb30BAThCA J1A0OPATOPHBIM 000PYIOBAHUEM M XUMUYECKOH TTOCYI0H;

* IPOBOJIUTh HECIIOKHbIE XHWMHUYECKHE OIbITHl U HAOMIOJCHHUS 3a W3MEHEHUSIMU CBOWCTB
BEIIECTB B IpoOIecce HMX MPEBPAIICHUH; COOIIOAATh IMpaBWIa TEXHUKH OE30MacHOCTH NP
MIPOBEJICHUH HAOIIOICHUN U OIIBITOB;

* pa3nuy4aTh 3KCHEPUMEHTAIbHO KHUCJIOTHI M HIENOYH, MOJIb3YSICh MHAMKATOpaMH; OCO3HaBaThb
HE00X0UMOCTh COOIOIeHHs Mep 0€30MacCHOCTH IPU 0OpAIIEHUN C KUCIOTaMH U [IEI0YaMHU.

* pacKpbIBaTh CMbICH nepuoandeckoro 3akona . 1. Menneneesa;

* ONUCBHIBATh W XapaKTEePHU30BaTh TAONUYHYIO (POpMY MEPUOAMYECKON CHUCTEMbl XUMHUYECKUX
AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACHPEEICHUE YUCIIA HIEKTPOHOB I10 JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MAJIbIX MEPUOJIOB NEPUOAMUYECKON CHCTEMBI, a TaKkKe
KaJIus U KaJIbLIMS;

* pa3nuy4aTh BHJIbI XUMHYECKOM CBS3M: MOHHYIO, KOBAJEHTHYIO IOJISIPHYIO, KOBAJEHTHYIO
HEMOJISIPHYIO U METAJUTMYECKYIO;

* 1300pakaTh IEKTPOHHO-HOHHBIE ()OPMYIIBI BEIIECTB, 0OPAa30BAHHBIX XUMUYECKUMHU CBSI3IMHU
pa3HOro BUJA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BELIECTB OT CTPOEHHUS WX KpPUCTANIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIUNTMYECKUX;

* XapaKTEpU30BaTh XUMUYECKHUE MIEMEHTHl U UX COEIMHEHNUS Ha OCHOBE IOJIOXKEHMSI JIIEMEHTOB
B NIEPUONYECKOMN CCTEME U OCOOCHHOCTEHN CTPOEHHUSI UX aTOMOB;

* XapaKTEpU30BaTh HAy4YHOE M MHUPOBO33PEHYECKOE 3HAUYEHUE MEPUOAMYECKOrO 3aKOHA H
MEePUOIUYECKON CHUCTeMbl XuMUueckux »sieMeHToB [I. M. MennaeneeBa; © OOBSACHATH CYTh
XUMHUYECKHX MPOLIECCOB U X MPUHIMITHAIBHOE OTINYNE OT (PU3HUUECKUX;

* Ha3bIBATh MIPU3HAKU U YCIOBUS MIPOTEKAHNUS XUMHUECKUX PEaKIIN;

* YCTaHABJIMBAThH NIPUHAAIEKHOCTh XUMUYECKON pEaKLUU K ONPEAEIEHHOMY TUITY 110 OJTHOMY U3
KJIACCU(UKALMOHHBIX MPU3HAKOB: 1) MO YMCIy M COCTaBY HMCXOJHBIX BEIIECTB U INPOJYKTOB
peakuuu (peakiuy COEIMHEHUS, pa3ioKeHUs, 3aMelleHuss 1 oOMeHa); 2) MO BBIJCICHUIO WIIH
MOTJIOUICHUIO TEIJIOTHI (peakuMM SK30TEPMHUUYECKHUE M SHAOTEPMHUUYECKHE); 3) 0 U3MEHEHUIO
CTENEHEeH OKMCICHHS XMMHUYECKHX 3JIEMEHTOB (peakIUH OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIC);
4) 10 0OpaTUMOCTH Tporiecca (peakiui 0OpaTUMbIe U HEOOpPATUMBIE);

* COCTABJIATH YPABHEHHUS JIEKTPOIUTUYECKON TUCCOLMALINN KUCIIOT, IEJI0UY€EH, COJIEH; ITOJIHBIE U
COKpallIEHHbIE HOHHBIE ypaBHEHHUS  peakiuil oOMeHa; ypaBHEHUS  OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINA;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKHUX peakuui 1o Qopmysiam/Ha3BaHUSIM HCXOJHBIX
BEIIIECTB; ONPEEIIATh HCXOJHBIE BelllecTBA O (hopMysIaM/Ha3BaHUAM IPOITYKTOB PEAKLIUH;

* COCTAaBJIATh ypaBHEHUS peaKUWH, COOTBETCTBYIOIIMX IOCIEI0BATENILHOCTH («IEMOYKE))
IIPEBPALICHUI HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITh B TpOILIECCE DSKCIEPUMEHTa TMPU3HAKHU, CBUAETEIbCTBYIOIIME O MPOTEKAHUHU
XUMHUYECKON PEaKIINH;
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* IPUTOTOBJISITH PACTBOPHI C ONPECTEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

* OMPENENSITh XapaKTep CPeabl BOJHBIX PACTBOPOB KUCJIOT U IIEJIOYEH MO M3MEHEHHUIO OKPACKU
WHIUKATOPOB;

* MPOBOJIUTh KAYECTBEHHBIC PEAKIIMH, MOATBEPKIAIONINE HAINYMe B BOJHBIX pacTBOpax
BEIIECTB OT/AEIbHBIX HOHOB

* ONPENeNITh TPUHAJICKHOCTh HEOPTaHWYECKHX BEHIECTB K OJHOMY W3 HW3YYCHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIU;

* COCTaBJIATH (POPMYITBI BEIIECTB 10 MX HA3BAHUSIM;

* ONPEIENATh BAJIGHTHOCTD U CTETIEHb OKUCIICHUS JIEMEHTOB B BEILIECTBAX;

* COCTABJIATH POPMYJIBI HEOPTAHUIECKUX COCTMHEHUN MO0 BAJICHTHOCTSIM M CTETICHSIM OKUCIICHHS
3JIEMEHTOB, a TaK)Ke 3aps/laM HOHOB, YKa3aHHBIM B TaOJIHIEe pACTBOPUMOCTH KHCIIOT, OCHOBaHUN
U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH HU3MEHEHHUs (U3MUEeCKUX W XHUMHUYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METaVIOB W HEMETAJUIOB) M WX BBICHIMX OKCHIOB, OOpa30OBaHHBIX JJIEMEHTAMHU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3pIBaTh OOIIME XUMHYECKHE CBOICTBA, XapaKTepHBIC /IS TPYII OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX

* Ha3pIBaTh OOIIHME XUMHUYECKHE CBOWCTBA, XapaKTepHbIC IS KaXKIOTO W3 KIACCOB
HEOPraHMYECKUX BEIIECTB: KUCIOT, OCHOBAHUI, COJIEH;

* PUBOJNUTH TPUMEPHI PEAKIUN, TMOATBEPIKAAOIINX XUMUYCCKUE CBOWCTBA HEOPTaHHMUYECKUX
BEIIECTB: OKCUJIOB, KICIIOT, OCHOBAaHUH U COJIEI;

* ONPECNSATh  BEIIECTBO-OKUCIUTENh W  BEIIECTBO-BOCCTAHOBUTEIh B  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUSX;

* COCTaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTENIBbHBIN OaslaHC (ISl M3YYEHHBIX peaklUuil) 1o
MPEJIOKEHHBIM CXEMaM PeaKIuii;

* POBOJIUTEL JTA0OPATOPHBIC OIMBITHI, TOATBEPKIAIOIINEC XWMHUYCCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:

* IPaMOTHO 00paIIaThCs ¢ BEIIECTBAMU B TOBCEHEBHOMN KHU3HU;

* 0OCO3HABaTh HEOOXOIUMOCTH COOJIOJICHUsS] TIPABHJI DKOJIOTHUYECKH O€30MacHOTO IMOBEJCHUS B
OKpYKarollle NpUPOIHON Cpene;

* IOHUMATh CMBICT W HEOOXOJMMOCTh COONIOICHUS TpEANHCAHUN, TMpeajaraéMbix B
WHCTPYKITUSX 110 UCTIOJIB30BAHUIO JICKAPCTB, CPEJCTB OBITOBON XUMHUU U JIP.;

* UCTIONB30BaTh  MPUOOPETEHHBIE  KJIIOYEBbIE  KOMIIETEHTHOCTH  TPU  BBIOJHEHUU
MCCJIEI0BATENIbCKUX MPOCKTOB MO M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYECHHS U PACIIO3HABAHUS
BEILIECTB;

* pa3BHBaTh KOMMYHUKATHBHYIO KOMIIETCHTHOCTh, HCIIONB3YS CPEACTBA YCTHOW M MUCHMEHHOM
KOMMYHHUKAIIUM TIpH padoTe C TeKcTaMu Y4YeOHHWKa U JIOTIOJHHUTEIBHOW JIUTepaTypoH,
CIIPABOYHBIMU TAOJTUIIAMH, TPOSBJIATE TOTOBHOCTh K YBOKCHHIO HHON TOYKH 3PCHHS TPU
00CYXXJIEHUH Pe3yNbTaTOB BBIMOJIHEHHON paOOTHI,

* O0OBEKTHBHO OIICHHBATHh WH(OPMAIIMIO O BEIIECTBAX W XMMHUYECKUX IPOIECCaX, KPUTHUSCKU
OTHOCUTBCS K TICEBIOHAYYHON WH(GOpMAaLUK, HEAOOPOCOBECTHOM pekliaMe, Kacaromeics
WCIIOJIb30BAaHUS PA3JIMYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYCHHUE TEOPETHUECKUX 3HAHUH JIJIS MPAKTUUYECKOU JIeSATEIbHOCTH YEIOBEKa;

* OITUCHIBATh N3YYCHHBIC OOBEKTHI KaK CHCTEMBI, TPUMEHSISI IOTHKY CHCTEMHOTO aHAIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOTUIECKON CUCTEMBl XUMHUYECKUX DIIEMEHTOB TSI
OOBSCHEHUS ¥ MPEABUICHUS CBOMCTB KOHKPETHBIX BEIECTB;

* pa3BUBaTh MHPOPMAITMOHHYIO KOMIETEHTHOCTh TIOCPEICTBOM YTIITYOJICHUS 3HAHUH 00 UCTOPHUH
CTaHOBJICHUSI XUMHUYCCKOW HAyKH, €€ OCHOBHBIX IMOHATHH, MMEPUOJUICSCKOTO 3aKOHA KaK OJHOTO
U3 BOKHEHIINX 3aKOHOB MPUPOJIBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHHSIX HAYKH U TEXHHUKH.

* COCTABJIATh MOJICKYJSIPHBIC W TIOJIHBIE HWOHHBIC YPaBHEHHS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;
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* IPUBOJUTh MPUMEPHI PEAKIMH, MOATBEPKIAIONINX CYIIECTBOBAHUE B3aHMMOCBA3U MEXKIY
OCHOBHBIMH KJIACCAMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YJbTAThl BO3JCUCTBHUS Pa3IUYHBIX (DAKTOPOB HAa HM3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUY;

* IPOTHO3UPOBATh PE3ybTAThl BO3JACHCTBUS PA3IMYHBIX (DAKTOPOB HA CMEIIEHUE XUMHUYECKOTO
PaBHOBECHS.

* IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMUS;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIUTEIBHBIE WM BOCCTAHOBUTEIILHBIE
CBOICTBA C YYETOM CTEIIEHEH OKUCIICHUS AJIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

* BBISIBJISITh CYLECTBOBAHUE NEHETHYECKOM B3aMMOCBSI3U MEXY BEIIECTBAMHU B PANY: MPOCTOE
BEIIIECTBO — OKCHUJ — TUJPOKCH]I — COJIb;

* OpPraHU30BbIBATH, MPOBOAUTH YUYEHUUYECKHUE MPOEKTHI IO HCCIECIOBAHUIO CBOWCTB BELIECTB,
HMMEIOIIUX BAXKHOE MPAKTUYECKOE 3HAUYCHHUE.

Y4ye0Ho— MeToaMUYecKoe odecrevueHue

1.IIpumepHas mporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus 0 XUMHUH (0a30BbIA YPOBEHb);
2.ABTOpCKas nporpamma  O.C.I'abpuensiHa,  cooTBeTcTBytomas  deaeparbHOMY
['ocymapcTBeHHOMY 00pa3oBaTelbHOMY CTAaHIAPTy OCHOBHOTO  00IIero oO0pa3oBaHUA U
nomnyiieHHas MunucrepcTBoM oOpazoBanus U Hayku Poccutickoit @enepannn (O.C.I'abpuensin
[Iporpamma kypca xumuu s 8-9 kimaccoB 001eo0pa3oBaTeNbHBIX — YUpeKICHUN /
O.C.I'abpuensa. — M.: [Ipoda, 2010r.).

3.I'abpuensn O. C., OctpoymoB W. I'. HacrtonmbHas kHura yuurens. Xumus. 9 k I
Mertonudeckoe mocodoue. — M.: JIpoda, 2010r

4 Xumus. 9 x n.: KontponbHble U mnpoBepouHbie paboTbl k yueOHuky O. C. I'aGpuensna
«Xumus. 9 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.
5.I'abpuensn O. C., Octpoymos U. I'. M3yuaem xumurio B 9 k 1.: J[ugaktnyeckue Marepraibl. —
M.: Bauk nuroc, 2009r.

6.I'abpuensan O. C., SmykoBa A. B. PaGouas tetpaaps. 9 x 1. K yueOnuky O. C. I'abpuensna
«Xumus. 9». — M.: llpoda, 2012r.

7.I'abpuensn O. C., Bockoboitnukosa H. I1. Xumuss B Tectax, 3amayax, YHOpaKHEHHAX. 8—
9 k1. — M.: lpoda, 2009r.

KanenmapHo-TeMaTnueckoe IIaHMpoBaHue XuMus 9 knacc , 2 yaca, 66 4acos.

No | Tema [Tpumeuanne

1 | [loBTopHBIN UHCTpYKTaxX 1o T.b.
Ilepnonnueckas cucrema /.M. MenneneeBa
U CTPOEHUE aTOMOB.

2 | 'enernyeckue psiabl METAJUIOB U
HeMeTaJuoB. OKCUbl, OCHOBAHMS, KUCIIOTHI
Y COJIN.

3,4 | AMdoTtepHOCTb. [lepexoHbie 2IEeMEHTHI.
['enetnueckuil pssi aM(pOTEPHOTO 3JIEMEHTA.

5 | XapakTepuCTHKa XUMHYECKOT0 dJIEMEHTa
MeTaia Mo MOJIOKEHHUIO B IEPUOINYECKON
CUCTEME U CTPOEHUIO aTOMa.

6 | XapakTepucTuka XUMHYECKOTO dJIEMEHTA
HEMETAaJIa [0 €ro MOJ0KEHUIO B




HCpI/IO,ZII/I‘{f?CKOf’I CUCTEME U CTPOCHUIO
aToMa.

7 | OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC
peakiuu. Peakiiun HOHHOTO OOMEHa.

8 | CtapTOBBIil KOHTPOIIb

9 | Metamnsl. [lonoxxenue B mepuoandecKoit
cucrteme. CTpoeHUE aTOMOB.

10 | Meramuueckasi XuMHUYECKasi CBA3b U
KpUCTa/Inyeckas peuietka. Guznyeckue
CBOMCTBa METAJUIOB.

11 | XuMuueckue CBOMCTBa METAIIIOB.

12 | XuMuueckne CBOMCTBA METAIIIOB.

13 | CuiaBbl.

14 | Koppo3usi METalIoB.

15 | CriocoObl 3aITUTHI METAIIOB OT KOPPO3UHU.

16 | HaxoxaeHue MeTalioB B MPUPOJIE.

17 | [lonyyenue meTtauioB. MeTtauryprusi.

18 | Ilomyuyenune MetauioB. MeTamunyprusi.

19 | Pemenue 3a/1a4 ¥ BBIMMOJTHEHUE YIIPAKHEHUH
110 TEME METAJLIBI.

20 | lllemounbiec MeTAUIBI U KX COCIMHCHUS.

21 | CoenvHEHHUS MIETOYHBIX METAJIJIOB.

22 | bepwinuii, Marauii U MEI0YHO-3eMEIbHBIC
METaJlIbI.

23 | CoenunHeHus Oepuiuns, MarHus U
TIEJIOYHO-3EMETbHBIX METAILIOB.

24 | Pemienwne 3a1a4 10 TEME METAJLIBI.

25 | Amromunuii. Haxoxaenue B mpupoe.
CBoiucTBa.

26 | CoenMHEHMS AIFOMUHUSL.

27 | XKenezo. HaxoxaeHue B mpupoe.
CBoiicTBa.

28 | CoennneHus xene3a. [ eHeTHdecKue psbl
xKelesa.

29 | IlpakTaeckas padorta Nel OcyrmiecTBieHue
IIETTOYKH XMMHYCCKUX MPEBPAICHUH.

30 | I[IpakTuueckas padora No2 Ilomyuenue u
CBOMCTBA COEJUHEHUN METAJIOB.

31 | IlpakTuueckas pabora Ne3 Pemenue
HKCTIEPUMEHTAIILHBIX 3a/1a4.

32 | Ypok-ynpaxxkHeHue 1o TeMe MeTasbl.

33 | KonrponbHas pabora Nol Mertassl.

34 | Hemetamnbl. OOias xapakTepUCTHKA.
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35 | Bomopo.

36 | I'anoreHsl.

37 | CoenuHEHMSI TaJIOTEHOB.

38 | [IlpumeneHme rajJoreHoB U UX COSAMHEHUN B
HapOJHOM XO3SHCTBE.

39 | Iloarpynmna kuciopoja.

40 | Kucinopoa — XUMUUECKUM SJIEMEHT U
IIPOCTOE BEIIECTRO.

41 | Cepa u ee coeqJMHEHUSI.

42 | CoenriHEHMS CEPHI.

43 | Cepnas kucinora. CoiictBa. [lonyuenue.

44 | Tlpaktuueckas pabora Ned Pemienue
AKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TTOATPYIITE
KHUCIIOpO/Ia.

45 | Tloarpynma a3oTta.A30T — XUMUYECKUN
AJIEMEHT U MPOCTOE BEIIECTRO.

46 | AMMUax.

47 | Conu aMMOHUSL.

48 | Kucmopoaocoaepikaiiiue COeTMHEHNS a30Ta.

49 | A3oTHas KHUCIIOTA.

50 | dochop — mpocToe BEMIECTBO.

51 | Coenunenus docdopa.

52 | Ilogrpynma yriepozaa. YTriepos.

53 | Coegnnenus yraepoja.

54 | KpemHuit u €ro COeIMHEHMS.

55 | CunmkarHas NpOMBIIIICHHOCTD.

56 | IlpakTuueckas padota Ne5 Pemienue
AKCIIEPUMEHTAIILHBIX 3a/1a4 10 MOATrpyInam
a30Ta ¥ yriepoja.

57 | O6o6maronmit ypok no reme Hemerasnsl.

58 | Pemenwue 3anay mo teme Hemeramisl.

59 | KontponbHas pabota No2 mo teme
Hewmertaubt

60 | IIpakTuueckas padota Ne6 [lonyuenue,
coOupaHue, pacrio3HaBaHUE Ta30B.

61 | Opranuyeckue BelecTBa. YTIIEBOJOPOIbI.
Meran. OTuneH. AUETHIIEH.

62 | Kucnopoaocoaepxkaiiiue coeIMHEHNUS
ATAHOJI, dTaHAJIb, YKCYCHAs! KHCIIOTA.

63 | AmuHokucnotel. benku. HyknenHoBsie
KHCITOTHI.

64 | YrieBonasl.

65 | ['eneTnyeckas CBsI3b HEOPTAaHUYECKUX U
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OpPraHU4YC€CKHX COCIUHECHUMU.

66

WroroBbiit KOHTPOJIB 32 Kypc 9 Kiacca.
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