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l. IHosicHuTeIbHAA 3aIHCKA
PabGouast mporpamma cocTaBi€Ha B COOTBETCTBUU C TpeOoBaHusiMU DeepanbHOTro
rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJIApTa OCHOBHOTO 00IIero o0pa3oBaHUs
BTOpOro mokojeHus, [[puMepHoOi mporpaMmbl OCHOBHOTO 00IIET0 00pa30BaHMs MO XUMHUH
u aBtopckoil Ilporpammbl kypca xumuu mias 8-9 kimaccoB o006mieo0pa3zoBaTeIbHBIX
yupexaenuii(6azossiii ypoBenb) O.C. IN'abpuensna (2012roma). Hacrosimass mporpamma
YUUTBHIBAaET peKoMeHaauu [IpumMepHoi mporpaMmbl 10 XUMHH JIJIs1 OCHOBHOM IITKOJIBI.

Pabouas mporpamMMa Mo XUMHH: KOHKPETH3HpPYET moJjiokeHuss DyHIaMeHTaTbHOTO
apa colepkaHUs OOy4YEeHUS XUMHUU C YYETOM MEXKIPEAMETHBIX CBA3€H y4eOHBIX
MIPEJAMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA; OMNPENEseT MNOCIEAOBATEIbHOCTh W3YUYEHUs
€IMHULl COJIepKaHusl O0ydeHUs XUMUU U (POPMHUPOBaHUS (pa3BUTHSA) OOMIMX YYEOHBIX U
cnenuUUecKnX MPEeIMETHbIX YMEHHU; Ja€T OPUEHTUPOBOYHOE paclpeeieHre yueOHOro
BPEMEHHU 110 pa3ziesiaM U TeMaM Kypca B MOJAIbHOCTH «HE MEHEE).

ConepxaHue TpOrpaMMbl HalpaBlICHO HAa OCBOEGHHME 3HAHWW M Ha OBJIAJICHUE
yMEHUSIMUA Ha 0a30BOM YPOBHE, UTO COOTBETCTBYeT OOpa3oBaTEIbHON MPOrpaMMe MIKOJIBI.
Ona BKJIIOYAET BCE TEMBI, MPEIyCMOTPEHHbIE (denepalibHbIM TOCY/IapCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHJAPTOM OCHOBHOI'O OOIIEro oOpa3oBaHUS MO XUMHUU M aBTOPCKOU
IporpaMMoil yueOHOro Kypca
[Iporpamma kypca «XUMHH» TIOCTPOCHA HAa  OCHOBE CHUPAJIbHOW  MOJEIH,
MpeIyCMaTpUBAIOIICH  TMOCTENEHHOE  pa3BUTHE M YIIyOJieHHe  TEOPETUYECKUX
MpeICTaBICHUNA TP JTMHEHHOM 03HAKOMIICHUH C SMIIMPHUUECKUM MaTepHaIoM
B nmpeamerax — ecTeCTBEHHO-MATEMaTHUECKOTO  [HMKJIAa  BEAYLIYIO  pPOJb  UIpPaer
MO3HAaBaTelIbHas JIEATEIbHOCTh M COOTBETCTBYIOUIME €l MO3HaBaTelbHbIE Y4YEOHbIE
NEeUCTBUS. B CBA3M C 3TUM OCHOBHBIMH HEJSMH 00Yy4YeHUS XMMUHM B OCHOBHOM IIKOJIE
SABJISIFOTCSL:

1) dopmupoBaHue y oOydyaromMUXcs YMEHUsI BUJETh U MOHUMAaTh LIEHHOCTh 00pa3oBaHus,
3HAYUMOCTh XHUMHYECKOTO 3HAHUA JUIsI KaXJOro 4YeJIOBeKa HE3aBUCUMO OT €ro
MpoEeCCUOHAILHON JESATENBHOCTH; YMEHHUS pa3inyaTh (DAKThl U OILEHKH, CPaBHUBATh
OIICHOYHBIC BBIBOJIbI, BUJIETh UX CBS3b C KPUTEPHUSIMHU OIICHOK U CBSI3b KPUTEPHUEB C
OTpPEJIECTICHHOW CHUCTEMOM IIEHHOCTEH, (QopMynnpoBaTh W OOOCHOBBIBATH COOCTBEHHYIO
MO3ULINIO;

2) ¢popmMupoBanue y oOy4aronIuxcs IeJIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B
CO37IaHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KAPTUHBI MHpPA; YMEHHsSI OOBSICHSTH
OOBEKTHI U TMPOIECCHl OKPYKAIOIIeH JEUCTBUTEIBHOCTH — MPUPOIHOM, COIMATBHOM,
KyJIbTYpHOH, TEXHUYECKOW CpEapl, HCHOJB3YyS [JII OTOT0  XHMHUYECKHE 3HAHUS;
3) npuoOpeTeHHEe OOYYAOUIMMUCS ONBITAa Pa3HOOOpPa3HON AEATEIbHOCTH, TMO3HAHUS U
CaMOTIO3HAHUS; KIFOUEBBIX HABBIKOB  (KJIFOYEBBIX  KOMIIETEHTHOCTCH), HWMEIOIINX
YHUBEpPCAIbHOE 3HAUEHUE IS Pa3IUYHBIX BHUAOB JEATEIBHOCTH: pEUIeHUs MNpoOIieM,
MIPUHATHS pEIICHUH, TMOWCKA, aHam3a W 00paboTku WHOOPMAIMH, KOMMYHHUKATHBHBIX



HABBIKOB, HABBIKOB U3MEPEHUI, COTPYJHIUUECTBA, 0€30MacCHOr0 OOpaIIeHUs C BEIIeCTBAMU
B TIOBCEJITHEBHOM JKU3HHU.

3anayaMu u3ydeHusi yaeOHOro npeaMera « XuMus» B 9 kiacce sIBISIOTCS:

yuyeOHbIe: GOpMUPOBAHME  CHCTEMbl  XMMHUYECKHX  3HAHUHM  KaKk  KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA;

pa3sBHBaIOIIMe: PA3BUTUE  JMYHOCTH  OOy4yaroluXcs, MX  MHTEJUIEKTyalbHOE U
HPAaBCTBEHHOE COBEPIICHCTBOBAHUE, (JOPMUPOBAHUE Y HUX I'YMAaHUCTUUYECKUX OTHOIICHUN
Y DKOJIOTUYECKH 11eJIeCO00pa3HOro MOBeIeHUs B OBITY U B TPYAOBOH ACSTEIbHOCTH;
BOCHUTATE/IbHBbIE: GOopMHUpOBaHHE YyMEHUU Oe30macHOro oOpalleHusi C BEIIeCTBAMH,
UCIIONIb3YEMBIMU B TIOBCETHEBHOM JKM3HHM; BbIpa0OTKa TIOHMMaHHUS OOIECTBEHHOU
NOTPEOHOCTH B Pa3BUTHHU XMMHUH, a Takke (OpMHpOBaHME OTHOIICHUS K XUMHH KaK K
BO3MOXKHOU 001acTh Oyaymiel MpakTHYECKON IeATeIbHOCTH.

OO01as XxapaKTepUCTHKA Y4eOHOr0 npeamMera « XuMus»

B coorBercTBUM C¢ @DenepaibHBIM TOCYJAapPCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM
OCHOBHOT'0 00111ero 00pa30BaHus ydaliuecs JOLKHbBI OBJIaIETh TAKUMU I103HABATEIbHBIMU
y4eOHBIMU JEUCTBUSIMH, KaK YMEHUE (POPMYIHpOBaTh NPOOJIEMY U TUIIOTE3Y, CTABUTD LIEIH
Y 3aJ]a4i, CTPOUTH IJIaHbI JOCTHIKEHMS LI€JIE U pEelIeHUs TOCTABJIEHHBIX 3aj1a4, IPOBOAUTD
HKCIIEPUMEHT U Ha €ro OCHOBE JIeNaTh BBIBOABI M YMO3AKIIOUEHHUS, MPEICTaBIATh UX U
OTCTauBaTh

CBOIO TOUKY 3peHust. Kpome 3toro, yuamiuecs JOKHBI OBJIAJIETh IPUEMaMU, CBSI3aHHBIMHU C
OTIpe/IeTICHUEM TOHITHIA: OTPAaHMYUBATH UX, OMHCHIBATh, XapaKTEPU30BaTh U CPABHUBATb.
CrnenoBaTenbHO, PU U3YYEHUH XMMHUU B OCHOBHOW IIKOJIE YYAIIUECS JTOJKHBI OBIAJCTh
y4eOHBIMU JIEHCTBUSIMHU, TO3BOJISIIOIIUMH UM JOCTHYh JIMYHOCTHBIX, MPEIMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipennaraemass mporpamMma IO XHMHHM pacKpblBaeT BKJaA Yy4eOHOro mpeameTra B
JOCTH)KEHUE 1IeJIel OCHOBHOIO OOHIEro o00pa3oBaHUsl M OMNpEAENsieT BaKHEUIIne
coJiepKaTeNbHbIC JIMHUU TPeMeTa:

* BellIeCTBO — 3HAHUS O COCTaB€ M CTPOCHUM BEIIECTB, UX BAXHEUIIUX (PU3NYECKUX U

XUMHAYECKHUX CBOMCTBAX, OMOJIOrNYECKOM JICHCTBUM;
* XHMHYecKasi peakiusi — 3HaHUSA 00 YCIIOBHSX, B KOTOPBIX IMPOSBISIOTCS XUMHUYECKHE
CBOMCTBA BEILICCTB, crocobax YIIPABJICHUSA XUMHUYECCKUMU MPOLIECCAMU;

* IPMMEHEHHe BelleCTB — 3HAHMS U ONBIT NPAKTUYECKON JEATENBHOCTH C BELIECTBAMH,
KOTOpBIE HanboJee 4acTo ynoTpeOsitoTCs B MOBCEAHEBHON KHU3HU, IIUPOKO UCIOJB3YIOTCS
B MPOMBIIIIEHHOCTH, CEJILCKOM XO35IUCTBE, Ha TpaHCIOpPTE;
" I3bIK XMMHUM — CHCTEMa BAXKHEWIIWX MOHSATUH XMMHUHU U TEPMHUHOB, B KOTOPBIX OHU
OMKCBIBAIOTCSI, HOMEHKJIATypa HEOPraHUYECKUX BEILIECTB, T. €. UX Ha3BaHUS (B TOM YHUCJIE U
TpUBUAJIBHBIE), XUMHUYECKHE (OpPMYJIbI M YypaBHEHMs, a Takxke IMpaBuia IMepeBojia
MH(}OpMAIU C €CTECTBEHHOTO SI3bIKA Ha A3bIK XUMHUH U OOPATHO.



[Ipu oTbope comepx aHusi, KOHKPETU3UPYIOIIETO MPOTpaMMy, YUHUTHIBAIOCH, YTO TMeEpen
o0muM o0pa3oBaHMEM HE CTOMT 3ajJauda NMpodeccHOHaTIbHON MOATOTOBKH O0YYarolUXCs.
DTO omnpefenuiio MOCTPOCHHE Kypca Kak OOIIEKYJIbTYPHOTO, HAIMpPaBIECHHOTO, MPEXkKIe
BCcero Ha (popMUpOBaHME W pa3BUTUE HMHTEpPECa K M3YUYEHUIO XMMHH. YUTEHA OCHOBHAs
O0COOEHHOCTh MOAPOCTKOBOTO BO3pacTa — HaAyayo Mepexojia OT JETCTBa K B3POCIOCTH,
KOTOPBIN XapaKTepU3yeTCsl pa3BUTHEM IMO3HABATEIbHOM cephl.

Ha »Ttane ocHoBHOTO o0O1IEro cpeaHero oOpa3oBaHMsI MPOUCXOAUT  BKIIIOYEHUE
oOy4JaronMxcsi B MPOEKTHYKD M HCCIEHOBATENbCKYIO JESITEIbHOCTh, OCHOBY KOTOpPOM
COCTABJISIIOT TaKHE€ YHHBEPCAJIbHBIE y4eOHbIE JEUCTBUS, KAK YMEHUE BHUJIETH MPOOJIEMBI,
CTaBUTh BOMNPOCHI, KJIacCU(UIMPOBATH, HAOMIOAATH, MPOBOJUTH AKCIEPUMEHT, elaTh
BBIBOABl M YMO3aK/IIOUECHHs, OOBICHITh, JOKAa3blBaTh, 3alUIIATh CBOU HJACH, JaBaTh
onpeneneHuss MoHATUAM. Croa XK€ OTHOCSATCA MPUEMBI, CXOAHBIE C ONPEIEICHUEM
MOHSATUH:  ONWCAaHWE, XapaKTePUCTUKA, pa3bsICHEHUE, CpaBHEHUE, pa3JInYCHUE.
dopMUpOBaHUE ITUX YHUBEPCAJIHHBIX YUEOHBIX JIEUCTBUN HAYMHAETCS €Il B HA4YaJbHOMN
IIKOJIE, a B Kypc€ XHMUU OCHOBHOW IIKOJBI MPOUCXOAUT HX pa3BUTHE U
COBEPILIEHCTBOBAHKME. B CBA3M C ATUM pe3epBHBIC YACHl IUIAHUPYETCSl HCIIONB30BaTh Ha
dbopMUpOBaHHE U pa3BUTHE YMEHUU NPOEKTHOM M MCCIEAO0BATEIbCKOM IESATEIBHOCTH,
yMEHHUE BUJETh MPOOJIEMBI, JIeNIaTh BHIBOABI U YMO3AKIIOUCHUS.

MecTo yueOHOro npeaMera B yueOHOM IJIaHe

Oco0OeHHOCTBIO coJepKaHusl Kypca «XUMHS» SBISIOTCA TO, YTO B 0a3UCHOM yuyeOHOM
(oOpa3oBaTenbHOM) IIAHE ATOT MPEAMET TMOABISETCS MOCIACAHUM B POy H3YYEHUS
€CTECTBEHHOHAYYHbIX JTUCUUIUIMH. /JaHHas HE0OXOAMMOCTb OCBOEHHS OOBSCHAETCS TEM,
YTO HIKOJIbHUKHU JIOJDKHBI 00J1a1aTh HE TOJBKO OMPENEICHHBIM 3aI1acoOM IpeIBapUTEIbHbIX
€CTECTBEHHOHAYYHbIX 3HAaHWWA, HO M JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPaKTHBIM
MBIIUICHUEM. YYalUMUCS Y€ HAKOIUIEHbl 3HAHMUSI MO CMEXHBIM JMCLHMIUIMHAM IUKJIA:
Oouonoruu, (pU3MKH, MAaTEMaTHKHU, reorpapuu, cHOpMHPOBATUCH YMEHUS AHAIM3UPOBATH,
BECTH HAOJIOJICHUS, CPABHUBATh OOBEKTHI HAOJIOICHHS.

B cooTBercTBUM ¢ yueOHBIM IUIAaHOM Ha U3yuy€HUE XMMUU B 9 Kilacce OTBOAMUTCS 2 yaca B
Henenmo, 70 4acoB B TOJ, MPH HOPMATUBHOW MPOJODKUTENLHOCTH ydeOHOro roaa 35
y4eOHBIX He/leNb. B COOTBETCTBUM CO CIIOKMBIICHCS NMPAKTUKONW OpraHU3aIlid OCHOBHOTO
oOmero o0pazoBaHusi B 00pa30BaTENbHBIX YUPEKIECHUAX OOIIET0 0Opa3oBaHUS peabHas
NPOAOKUTENBLHOCTh YYEOHOrO ToJa MEHbIIe HOPMAaTUBHOM M cocTaBisieT 34 ydeOHbIE
Henenu. Takum 006pa3om, Bpemsl, BelIesieMoe pabounMu yaeOHBIMY IJIaHAMU Ha U3y4YeHUe
XUMHUHU B 9 Kj1acce Ha MpakTUKE paBHO 68 dacam.

C ydeToM HEHU30EeXKHBIX TOTEePh YUYEOHOTO BPEMEHHU, BBI3BIBAEMbBIX PA3NUUYHBIMU
OOBEKTUBHBIMM TMPUYMHAMHU, a Takke HEOOXOIWMOCTH BBIACICHUS JTOMOJHUTEIHHOTO
BPEMEHU Ha U3YYEHHE OTAEJbHBIX BOMPOCOB Kypca XMMHH IPOrpamMMoOi MperycMOTpPEH
00JIb11I0M 00BEM PE3EPBHOIO BPEMEHU -6 4acoB.

ITIporpamMmmoit npeaycCMOTPEHO NPOBEACHHUE:



KOHTPOJIbHBIX paldoT — 4,
NPaKTUYECKUX paboT — 6 4acoB.
Cpok peanusanuy NporpaMMbl — OIMH y4€OHBIN TO.

DopMbl, METObI M CPEACTBA 00yUYEeHHS, TEXHOJIOT HH

B nanHoM kiacce BeAyIIMMHU METOAaMU OOy4YEHHS MPEAMETY SBISIIOTCS: OOBSICHUTEIBHO-
WJUTFOCTPATUBHBIA M PENPOTYKTUBHBIN, XOTS HCIOJIB3YETCS U YACTHYHO-TIOMCKOBBIM. Ha
YPOKax UCIOJIb3YIOTCS JIEMEHTBI CIIEYIOMIUX TEXHOJIOTUA: JIUMYHOCTHO ~-OPUEHTUPOBAHHOE
o0yueHue, 00yueHue ¢ npuMeHeHnem onopHeix cxem, MKT, npoekTHas AesTEILHOCTb.

Ucnone3ytorcs cneayromme (opMmbl 0OydeHHs: Yy4eOHBIE 3aHSATHS, OJKCKYpPCHUH,
HAOJIO/ICHUS, OMBITHI, OSKCIEPUMEHTHI, paboTa ¢ Yy4eOHOM W  JIOMOJHUTEIHHOMN
JTUTEPaTypOu, aHamus, MOHHUTOPHHT, VCCIIEOBATEIbCKAS pabora,
npe3eHTanusa. OnpeeeHHOe MECTO B OBJAJICHUM JaHHBIM  KypcOM  OTBOJMTCS
CaMOCTOSTENIbHOM paboTe: MOAr0TOBKAa TBOPUYECKUX PabOT, COOOIIEHUM, pedepaToB.
DopMbI IPOMEKYTOYHON U UTOIOBOM ATTECTALUU
[IpomexxyTouHas artecTanus NpoBoaAUTCs B popme:
- TECTOB;
-KOHTPOJIbHBIX;
- CaMOCTOSITENIBHBIX padoT;
- MPAKTUYECKUX;
- TBOPYECKHUX padoT.
VYuamumecs npoxoaaT UTOroByro arrectaunto — B Buae [ NA.
O6yuenue Benércs no yueOnuky O.C.I'abpuensn «Xumus 9 kiacc», KOTOPbI COCTaBIISIET
€IUHYI0 JIMHUIO Y4EeOHUKOB, COOTBETCTBYET (QeJepaibHOMy  TOCYJapCTBEHHOTO
00pa30oBaTEeNbHOTO CTaHJapTa BTOPOrO TMOKOJEHUs 0a30BOro YpOBHS M peaU3yeT
aBTopckyto nporpammy O.C.I'abpuensna( 2012r.)
OTiuvuTeIbHBbIE 0CO0EHHOCTH Ppado4eil MPOrpaMMbl U ABTOPCKOI
OcHOBHOE COjiep’KaHWE aBTOPCKOW TMOJHOCTHIO HAIJIO OTPaXEHHWE B JAaHHOM pabouei
MporpaMMme.
B pabGouyio mnporpamMmy mo XMMHHM BHECEHBI U3MEHEHHS 10 CPAaBHEHUIO C aBTOPCKOM: W3
pesepBa nobasneHo 1 yac Ha «Metamisl» u qobapneH lyac Ha Ilpaktukym 1 «CBoiicTBa
METaJUIOB M WX coeauHeHui». OCHOBHOE OTIMYHME JaHHOW pabodeil MporpaMmbl OT
aBTOPCKOM COCTOMT B TOM, 4YTO B aBTOPCKOW MporpamMMme MpaKTUUYECKue paboTh
CTPYIIIUPOBAHBl B OJOKKM - XUMHYECKHE MPAKTUKYMbI, KOTOPBIE€ MPOBOJATCS IOCTE
M3YUYCHHS] HECKOJIbKUX Pa3fesioB, a B paboueil mporpaMMme 3TH K€ MPaKTHUYEeCKHUE pabOThI
JAIOTCSl  TOCJIe€ HW3YYEHUs] KOHKPETHOM TEMbl. OJTO TMO3BOJISET JIy4llle 3aKpernuTh
TEOPETUYECKUI MaTepual Ha TMPaKTUKE W MPOBEPUTh NMPAKTUUECKHUE YMEHUS W HaBBIKU
HETOCPEJCTBEHHO MO JTaHHOW Teme. UTOObI MPOBECTH MPAKTUUECKYI0 PadOTy MO KOTJa-TO



H3y‘-I€HHOI>i TEMC, Tpe6yeTC$1 AOIIOJIHUTCIIBHOC BpEMSA JJIA ITOBTOPCHHUSA TCOPCTUYCCKUX
OCHOB, 4YTO HCKJIIOYAaCTCs B ,ZIaHHOP'I pa60qey”1 IIporpamMme.

Pazie KO.JII/I‘IeUCTBO
4acoB B pa0doyeii mporpamme

1.IToBTOpEHNE OCHOBHBIX BONMPOCOB Kypca 5
8 Kiacca

10
2.Metamisl 15
3. HemeTamisl 28
6.0000111eH1Ee 3HAHU 110 XUMUHU 332 KYpC 3
ocHoBHOM mkoabL. [ToaroroBka x ' A.
Hroro: 67

Pe3ysabTaTam ocBOCHUSI Kypca XUMHH
[Ipu u3ydyeHMM XUMHUM B OCHOBHOHM IIKOJIE OOECIeUMBACTCS JTOCTHUKEHUE JIMYHOCTHBIX,
METaNpPEIMETHBIX U MPEAMETHBIX PE3YIHTATOB.

JIMYHOCTHBIE:

e B I[EHHOCTHO-OPUEHTAIMOHHOMN c(hepe — YYBCTBO TOPJOCTH 32 POCCUUCKYIO
XUMUYECKYIO HayKy, TyMaHU3M, OTHOIIIEHHE K TPYIY, LIEJICYCTPEMIICHHOCTh;

o (opmupoBaHUE IEHHOCTH 3JJ0POBOr0 1 0€30MacCHOT0 00pa3a *KU3HU; YCBOCHUE
MPpaBUJI UHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOTO MOBECHUS B
YpE3BbIUYAWHBIX CUTYAIUAX, YTPOKAIOIIUX KU3HU U 3I0POBBIO JIIOICH;

e B TPYIOBOH chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY JabHEHIIeH
o0pazoBaTenbHON TPACKTOPUH;

e B IO3HABaTEIbHOM (KOTHUTUBHOM, HHTEIJICKTYaIbHOW) chepe — yMEHUe yrpaBIsiTh
CBOEU NTO3HABATEIBHOMU JAEATEIBHOCTBIO.

o (opMupoBaHUE OCHOB IKOJOTUYECKON KYJIbTYPhI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOT'O MBIILJIEHHUS], Pa3BUTHE OIbITA SKOJIOTHUYECKU
OPUEHTUPOBAHHOM pedICKCUBHO-OIICHOYHOM U MPAKTUYCCKOU JEATCIBHOCTH B
KU3HEHHBIX CUTYaIUsX;

MeranpeameTHble:

e YMEHHE CaMOCTOSITEJILHO ONpPEACNsTh IEeJIM CBOEro OOy4YeHMs, CTaBUTh W
dbopmynupoBath JJ1si ce0s1 HOBBIE 3a7jauu B yu€0e M MO3HABATEIbHOM JIeITEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOCH MMO3HABATEIILHOU JIESITEIIbHOCTH;

e YMEHHE CaMOCTOATEJIbHO IUIAHUPOBATh MYTH JOCTMXKCHHUS 1IN, B TOM YHCIIE
albTepHATUBHBIC, OCOZHAHHO BhIOMpATh Hanbosee 3PpPeKTUBHBIE CIOCOOBI PEIICHHUS
y4eOHBIX W MO3HABATEIIHHBIX 337124,

e YMEHHUE COOTHOCUTbH CBOM ACHUCTBUS C MIAHUPYEMBIMH PE3YJIbTaTaAMU, OCYIIECTBIIATh
KOHTPOJIb CBOEH NIEATEIIBHOCTH B IMPOIECCE JOCTHKEHUSI pe3yJibTara, ONMPEAENsiTh



CcrocoObl  OEHCTBUII B paMKax MPEAJIOKEHHBIX YCIOBUH H  TpeOOBaHMIA,
KOPPEKTUPOBATH CBOU JICHCTBHS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyalUEH;
YMEHHE OLIEHMBATh IPABWJIBHOCTH BBIIOJHEHUS y4e€OHOW 3akayd, COOCTBEHHbBIE
BO3MOYHOCTH €€ pELICHUS;

BJIAJCHUE OCHOBAaMHU CaMOKOHTPOJIA, CAMOOLEHKHM, IPHUHATHSA pEUIeHUNd U
OCYILIECTBIIEHUS! OCO3HAHHOTO BHIOOpA B y4eOHOM U 1M03HABATENbHOM J1€ATEIbHOCTH;
YMEHHE OIpeNesATh NOHATHSA, CO3[aBaTh OOOOIIEHUS, yCTaHABIMBATh AHAJIOIMH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BHIOMpAaTh OCHOBAHUS M KPUTEPUH IS
KJacCU(pUKallMK, YyCTaHABIWBAaTh IPUYUHHO-CICACTBEHHBIE CBS3H, CTPOHTH
JIOTUYECKOE PACCYXKACHUE, YMO3AKIIOYEHHE (MHIYKTUBHOE, AEAYKTHBHOE H IIO
AHAJIOTUM) U JIETATh BBIBOJIBI;

YMEHHUE CO37aBaTh, MPUMEHATh U MPeoOpa30BbIBATh 3HAKM M CHUMBOJIBI, MOACIIH U
CXEMBI JUIsl pelIEHUs] y4eOHBIX U MTO3HABATENbHBIX 3a/1a4;

YMEHHE OpPraHU30BBIBaTh Y4€OHOE COTPYIHHUYECTBO M COBMECTHYIO JESTEIBHOCTD C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh MHAUBHUYAJIbHO U B IPYIIE: HAXOAUTH 0011Iee
pelieHre M paspemiaTb KOHQIMKTBI Ha OCHOBE COIJIACOBAHMS MO3MLMHA U y4éTa
MHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

YMEHHE OCO3HAHHO MCI0JIb30BATh PEUEBBIE CPEICTBA B COOTBETCTBUM C 3aJauei
KOMMYHHUKAIIUH JUIsl BBIPAKEHUSI CBOUX YYyBCTB, MBICJIEHN U MOTPEOHOCTE;
IIJIAHUPOBAHHUS U PETYIISILUU CBOEH IEATEIBHOCTH; BIaJEHNUE YCTHON U IMCbMEHHON
PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

(opMHpOBaHHE U pa3BUTUE KOMIETEHTHOCTH B 00JIACTU HUCIHOJIb30BaHUS
MH(})OPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUM;

(opMHpOBaHKE U PA3BUTHE IKOJIOTMYECKOTO MBIIIJICHUSI, YMEHUE TPUMEHSThH €ro B
MO3HaBaTEJIbHOM, KOMMYHUKATUBHOM, COLIMAJIBHON MPaKTUKEe U MPOQPEeCcCHOHATBHON
OpHEHTALUN.

IIpeaMeTHbIE:
1.B nmo3naBaTeibHOM cepe:

JaBaTh OIPEIEICHUS U3yUYEHHBIX MOHATUN: «XUMUYECKUHN DJIEMEHT, «aTOM», «HOHY,
«MOJIEKYJa», «HOPOCTbIE M CIOXHBIE BEUIECTBA», «BEILIECTBO», «XUMUYECKAS
(dopMynay, «OTHOCHUTEIbHAasi aTOMHAasi Macca», «OTHOCHUTENbHAs MOJIEKYJsIpHas
Macca», «BaJCHTHOCTbY», «CTENEHb OKUCICHHS», «KPUCTAIUIMUECKAsl peIeTKay,
«OKCHUJIBI», «KHCIOTBI», «OCHOBAHUS», «COJH», «aM(pPOTEPHOCTHY», «UHIUKATOP,
«TIEPUOJNYECKUI 3aKOH», «IEpUOANYECKas TabIuua», «M30TOIbD», «XUMHYECKAs
CBSI3b», «IIIEKTPOOTPULIATEIBHOCTb», «XUMHUYECKasi peakUus», «XUMUYECKOE
YPaBHEHHUE»,  «TEHETUYECKass  CBA3bY»,  «OKHCIEHHUE»,  «BOCCTAHOBJICHUEY,
«QIEKTPOIUTHYECKAS AUCCOLUALIMS, «CKOPOCTh XMMHUECKON pEeakluny;

onucaTh JEMOHCTPAllMOHHbIE W CAMOCTOSITENIBHO MPOBEACHHBIE XUMHUYECKUE
AKCIIEPUMEHTHI;



e OIKMCHIBAThH U Pa3INYaTh U3YYCHHBIC KJIACChl HEOPTAHMYECKUX COCTUHEHUMN, TPOCTHIE
U CJIOKHBIE BEIIECTBA, XUMUYECKUE PEAKIINH;
o KJacCU(pUUUPOBATH U3yUYECHHbIE OOBEKTHI U SIBJICHUS;
o JleJaTh BBIBOJBI M YMO3AKIIOUEHHUS W3 HAONIOACHUM, HM3YyYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, TPOTrHO3UPOBATh CBOMCTBA HEM3YUYECHHBIX BEILECTB MO aHAJIOTHU
CO CBOMCTBaMU M3Y4YCHHBIX;
o CTPYKTYpUPOBATH U3YUYEHHBIN MaTepual U XUMUYECKYIO HH(DOpMAIUIO, MTOTYYEHHYIO
U3 IPYTUX HCTOYHUKOB;
e MOJEIMPOBATH CTPOCHHE aTOMOB 3JIEMEHTOB |-3 TEPHOIOB, CTPOCHUE MPOCTHIX
MOJIEKYJI;
2.BueHHOCTHO — OpMEHTALIMOHHOM cepe:
e AHANM3HWPOBATH W OICHWUBATH MOCICIACTBUS IS OKPYXKAIOIMICH Cpenbl OBITOBOW H
MIPOU3BOACTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBSI3aHHOM C MepepabOoTKON BEIIECTB;
3. B Tpynosoii cpepe:
o TPOBOJUTH XUMUYECKUMN IKCTICPUMEHT;
4. B cdepe 0e30macHOCTH KU3HEAEATEILHOCTH:
e OKa3bplBaTh IMEPBYIO IMOMOIIb TPH OTPABICHUSX, OXKOTaxX U JAPYIHMX TpaBMmax,
CBSI3aHHBIX C BEILIECTBAMHU U JaOOpaTOPHBIM 000PYI0BAHUEM.
Onucanne y4e0HO-METOAMYECKOT0 M MATEPHAJbHO-TEXHHYECKOr0 oOdecrevyeHust
Y4eOH0 — MeTOANYECKOE O0ecniedeHne
1.IlpumepHast mporpaMma OCHOBHOTO 00111eT0 00pa3oBaHus 10 XUMHUH (0a30BbIi
YPOBEHb);
2.ABtopckas nporpamma O.C.I"abpuensna, cooTBeTcTBYIOIas DeepaabHOMY
INocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIEro 00Opa3oBaHus U
nonyiieHHas MUHUCTEpPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanun
(O.C.I'abpuensn [Iporpamma kypca xumuu it 8-9 kj1accoB 00111e00pa3oBaTeIbHBIX
yupexaennii / O.C.I'abpuensa. — M.: Jpoda, 2012r.).
3.I'abpuenan O. C., Ocmpoymos H. I'. HacTonbHas KHUTA yUUTENA. XUMHUS. 9 K J1.:
Mertoanueckoe mocooue. — M.: Jlpoda, 2010r
4. Xumus. 9 k 11.: KoutponbHbie 1 mpoBepounbie padoThl K yueouuky O. C. 'abpuensna
«Xumus. 9/ O. C. I'abpuensu, I1. H. bepeskun, A. A. YmakoBa u n1p. — M.: Jlpoda,
2000r.
5.I'abpuenan O. C., Ocmpoymos H. I'. 3yqaem xumurio B 9 k 11.: lugaktuyeckue
mMarepuaibl. — M.: biuk momroc, 2009r.
6.1 abpuenan O. C., luyrxosa A. B. Pabouas tetpansb. 9 k 1. K yue6uuky O. C.
["abpuensna «Xumus. 9». — M.: [Ipoda, 2012r.
1.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumusi B Tectax, 3ajadax, YHOpaKHEHHSX.
8— 9 k1. — M.: lpoda, 2009r.
MartepuajJbHO-TEXHHYECKOE 00ecneueHune:



Jis o0y4yeHMsl ydyalluxcs OCHOBHOM IIKOJBI B COOTBETCTBUHM C TpPEOOBAHUAMU
®denepanabHOTO rocyJapCTBEHHOr0 00pa30BaTEeNbHOTO CTaHJapTa HEOOXoAUMa peain3alus
JESTENBHOCTHOTO TMOJX0Ma. JleaTenbHOCTHBIA MOAX0J TpeOdyeT MOCTOSHHON OMOpbI
npolecca 00y4eHus: XMMUHM Ha JIEMOHCTPAIIMOHHBIA SKCIIEPUMEHT, TPAKTUUECKUE 3aHATHUS
U Ja00opaTOpHBbIE OINBITHI, BBHINOJHAEMble ydamuMucs. KaOuHeT XuMHM — OCHAIEH
KOMIUJIEKTOM JIEMOHCTPAI[MOHHOTO U JIa0OpaTOpHOTO OOOPYJOBaHUS 1O XUMHUHU IS
OCHOBHOM HIKOJIbI. B kaOMHEeTe XUMUU OCYIIECTBISAIOTCS KaK ypo4yHas, TaKk U BHEypOUYHas
dbopMBl y4eOHO-BOCTIMTATEIILHON ACATENBHOCTH ¢ ydamumucsa. OcHamieHue B OOJbIeH
gacTu cooTBeTcTBYeT Ilepeunto oGopynoBaHus KaOWHETa XMMHHM M BKIIOYACT Pa3IUYHBIC
TUNBL  cpeAcTB oOydeHus. bonblrylo 4acTh 00OpYIOBaHUS COCTaBISIIOT y4eOHO-
IpakTHUYeckoe M YydyeOHo-labopaTopHOoe 00OpyAOBaHHWE, B TOM YHCIE KOMILIEKT
HaTypaJbHbIX OOBEKTOB, MOJENH, MNPUOOPBl W HMHCTPYMEHTHI JJs TMPOBEACHUS
JEMOHCTPAlUA W TPAKTUYECKUX 3aHATHNA, JEMOHCTPALMOHHBIE TaONMIIbI, BUIEO, MEaua
OCHAILICHHUE.

B KoMmjuekT TeXHMYECKHX M HMHPOPMAIMOHHO-KOMMYHUKATHUBHBIX CPE/ICTB
oOyueHusi BXOJAT: ammaparypa JUisl 3amuceil ¥  BOCIPOU3BENEHUS  ayluo- W
BUJCOUH(OpPMALINY, KOMIIBIOTEP, MYJIbTUMEINA IPOEKTOP, JOCKa C HHTEPAKTUBHOU
IIPUCTaBKOM, KOJUIEKIUSI MEUa-PECYPCOB, BbIX01 B VIHTEpHET.

Hcnonp30BaHue 3JIEKTPOHHBIX CPEICTB 00yUEHUs TO3BOJISAIOT:

e AKTHUBU3UPOBATh JEATEIBHOCTh OOY4YaIOIIMXCs, TMOIy4aTb OoJjiee BBICOKUE

KAueCTBEHHbIE PE3YJIbTATHl OOYUCHHUS;
o« mnpu mnoaroroBke k EI'D olecneunBaTh CcaMOCTOSITEILHOCTh B OBJIQJICHUU
coJiep>KaHUEM Kypca .

o (opmupoBate HUKT - KOMIETEHTHOCTh, CHOCOOCTBYIOIIYIO YCIEIIHOCTH B

y4eOHOM eI TENHHOCTH;

o (opmupoats YV/;

Hamypanvnvie 06vekmol

HarypanbHbie O0OBEKTHI, HCHOJB3yeMble B OOYYEHHMM XHWMUM, BKIIOYAIOT B ceOs
KOJUIEKIIMM MUHEPAJIOB M FOPHBIX MOPOJI, METAJUIOB U CIUIABOB, MUHEPAJIbHBIX YI0OPEHHUIA,
IJIaCTMACC, Kay4yKOB, BOJIOKOH U T. [I.

O3HakOMJIEHHE ydalluxcsi ¢ o0pa3aMu UCXOAHBIX BEIIECTB, MOJIYIPOAYKTOB U TOTOBBIX
U3JIeMA TO3BOJISIET TMOJIyYWTh HArJsAAHOE MpeJcTaBiIeHHEe 00 3STHUX MaTrepuaiax, X
BHEIIHEM BHJIE, a TAK)KE O HEKOTOPBIX (PU3UUYECKUX CBOMCTBAX.

Xumuueckue peakmueol U Mamepuaivl

OOpaiieHne co MHOTMMH BeIeCTBaMU TpeOyeT CTPOroro CoOJII0ICHUs TPABUIT TEXHUKH
0e301acHOCTH, OCOOEHHO TMPU BBIMOJIHEHUU OMNBITOB CaMUMH ydamumucs. Bce
HEO0OXOAMMBbIE MEpbl MPEIOCTOPOKHOCTU YKa3aHbl B COOTBETCTBYIOIIMX JTOKYMEHTax M
WHCTPYKIIHAX.

Xumuueckasn n1adopamopran nocyoa, annapamasl u nPUOOpPs



XuMHUecKass TocyJa IMOApa3iensieTcs Ha JBE TPYNINbBL: JUIS BBIOJHEHUS OIBITOB
y4YaIIUMUCS U JIEMOHCTPAIIMOHHBIX OTIBITOB.

[TpuGopsl, anmapaTsl ¥ yCTAaHOBKH, HCIIOJIb3YEMbIE Ha YPOKaX XMMUH, TIOJPA3IENAIOT Ha
OCHOBE MPOTEKAIONINX B HUX (PU3HMUECKUX U XUMUYECKUX .

Mooenu

OObekTamMu MOACTUPOBAHUS B XUMHUHM SBISIOTCA aTOMBI, MOJEKYJbl, KPHCTaJLIBI,
3aBOJICKHE amIapaThl, a TAKKe MPOUCXOISIINE TPOILIECCHI.

B mpenonmaBaHuM XUMHUM HUCTOJNB3YIOTCS MOJETH KPHCTALTUYECKAX PEHMIETOK anMasa,
rpadura, cepsl, pochopa, okcuna yriaepoaa(lVy), moBapeHHoi conm, JIpaa, oaa, xemesa,
ME/W, MarHus, Ha0Opbl MOJEJCH aTOMOB JJISi COCTaBJICHHUS MIAPOCTEPIKHEBBIX MOJEICH
MOJIEKYIL.

Yueonvie nocoous na neuamnoii ocrnoge

B mnpomecce 0oO0y4eHUsT XUMHH HCIONB3YIOTCS CIEAYIONIHE TAOJIHIBI TOCTOSHHOTO
skcnioHupoBanus: «llepuoauueckas cucrema xumuueckux snnemeHToB J[.M. MenneneeBay,
«Tabnmuma pacTBOPUMOCTH KHCJIOT, OCHOBAaHUN H coyieiy, «DIEeKTPOXMMUYECKHNA Pl
HanpsHKEHUH MeTamioB», «KpyroBopot BelecTB B IPUPOAE» U Jp.

Jlisi opraHu3aiii CaMOCTOSITETIbHON paboThl OO0YYaroIIMXCSl HAa YPOKaX HCIIOJB3YIOT
pa3zHooOpa3Hble AUIAKTHUECKUE MaTepHalibl: TETPAJAN HA NIEYaTHONH OCHOBE MJIH OT/AEIbHBIC
paboune JUCThl — WHCTPYKIMH, KAPTOUKH C 3aJJaHUSIMH Pa3HOU CTETIEHHU TPYAHOCTH JUIS
U3y4eHHs] HOBOTO MaTepHalia, CaMOIIPOBEPKH U KOHTPOJIS 3HAHUN yUaluXCs.



KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME 110 XUMHUU B

9 KIIACCE
Jara
Ne i/l Tema ypoka mian | dakr N3y4yaembie BONPOCHI
ITosmopenue ocnosnvix sonpocos Kypca 8 knacca (5 uacoe)
1. XapakTepucTUKa 3JIEMEHTA I10 €ro XapaKTepUCTHUKa 3JIEMEHTA I10 €ro MOJIOXKEHUIO
ITOJIOKEHUIO B IEPHOJUYECKOM CUCTEME IIEPUOIUYECKON CUCTEME XUMUYECKUX DIIEMEHTOB
XAMUYECKUX d1eMeHToB /1. 1. N. MenaeneeBa. CpaBHEHUE CBOMCTB MIPOCTOTO
Meneneesa. BEILECTBA CO CBOMCTBAMH IIPOCTBIX BELIECTB,
00pa30oBaHHBIX COCEAHUMH IO MEPUOTY
3JIEMEHTaMU; aHAJIOTUYHO JUIS COCENIEH 10 TOJI-
rpynme. CocTaB U XxapakTep BBICIIEr0 OKCHU/IA,
THAPOKCH/IA, JIETYYETO BOJOPOJAHOTO COEUHEHN
(1t HemeTauIoB). [ 'eHeTHUecKHe psizibl MeTallIa
HEMeTaJuIa.
2 CBolicTBa OKCUJOB, KUCIIOT, OCHOBAaHUI U CBOMCTBa OKCHAOB, KUCJIOT, OCHOBAHHH U COJIEH
COJIEH B CBETE TEOPUU CBETE TEOPUHU DIIEKTPOJIMTUUECKON TUCCOLUALUN
JIEKTPOJIUTHYECKON JUCCOLMALIUN U IIPOLIECCOB OKUCIICHUSI-BOCCTAHOBIICHHUS.
IIPOLIECCOB OKHUCIIEHUS-BOCCTAHOBIICHUS. I'eneTnyeckue psabl MeTaUIa U HEMETAJLIA.
I'eneTnueckue psabl MeTaia u
HEMeTaJjuIa.
3 [TonsATHE O MEPEXOAHBIX DJIEMEHTAX. [TonsATHE O MEPEXOAHBIX IJIEMEHTAX.
AmdorepHocTb. ['eHeTnueckuii psin AmpoTtepHOCTb. [ 'eHeTHUeCKHi psii IepeXOoaHOT
MIEPEXOTHOTO JIEMEHTA. . JJIEMEHTA
4 IIepronnueckuil 3aKOH U NEpUOAHYECKAst Ilepnonnueckuii 3akoH [I.11.Menneneena.

CHUCTEMa XMMHUYECKHX AJIEMEHTOB
J..MenzeneeBa B CBETE y4EHHUS O

[Iepnonnueckas cucTeMa XMMUYECKUX DIIEMEHTC
J.N.MenneneeBa — rpaguueckoe 0TOOpa>keHHE
[lepnonnueckoro 3akoHa. PU3NYECKUN CMBICIT




CTPOCHHUHU aTOMa

HOMEpa 3JIEMEHTa, HOMEpa Iepruoaa U HoMepa
rPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
3JIEMEHTOB B IIEPHOJIaX M rpymmax. 3HAaYCHHE
[lepuoanueckoro 3akoHa U MEPUOIUYECKON
cHCTeMbl XUMHUUecKkuX 3ymemMeHToB [|.M. Menaenec

Bxomnas koHTposibHas paboTa

Tema 1. Memannwt (15 uacoe)

[TonoxeHnne MeTauIOB B IEPHUO-

JMYECKON CUCTEME XUMHUECKUX

aneMmenToB .M. Meneneena u
CTPOEHHUE UX aTOMOB.

[TonoxeHne MeTaJUIOB B NEPUOANYECKON CUCTEM
XUMHYECKHX d1eMeHTOB J[.1.MeHnaeneena.
Oco0eHHOCTH CTPOCHUSI aTOMOB METAJIJIOB.

duznueckue cBOICTBa METAJIOB

OO6mume puznyeckre CBOMCTBA METAIIOB. 3HAYCH
METaJJIOB B PA3BUTUU YEJIOBEUECKOMN ITMBUIIM3AIY

XUMHYECKHE CBOMCTBA METAJLJIOB.

DNEeKTPOXUMUYECKUN P
HaIpsHKEHUN METaJlIOB.

XUMHYEeCKHE CBOMCTBA METAIJIOB KaKk
BOCCTAHOBUTENEH. DICKTPOXUMUYECKUHN Pl Ha
NPSKEHUH METAJJIOB U €0 UCITOIb30BaHUE 11
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KOHKPETH]
METAaILJIOB.

Mertainst B mpupoe. CriocoOsl
noytydeHus: MetauioB. CIuiaBbl.

Haxoxaenue meramios B mpupoje. Criocoobt
MOJIyYEHHs METAJUIOB: IIUPO-, TUAPO- U JJIEK-
TpoMeTaiTyprust. CriaBbl, UX Kilaccu(pHUKaIus,
CBOICTBA U 3HAYCHHUE.

10

Koppo3us mMeTannoB u crocoobl
OOpBOBI C HEM.

Kopposus Metannos u criocoOsl 60psObI ¢ HEl.

11

IllenoyHbIe METAIIBLI U UX CO-
€IUHEHUS.

Crpoenue aToMOB 11e10YHbIX MeTalIoB. [llenoun
METaJUTBl — MPOCTHIC BEIIECTBA, NX (pr3nyecKkue
XUMHYECKHE cBOMcTBa. BaxkHelinme coeTMHEHN

IICJIOYHBIX MCTAJIJIOB — OKCHU/JIbI, THAPOKCHUJIBI 1




COJIM, MX CBOMCTBA M MIPUMEHEHUE B HAPOJHOM
XO3SUCTBE.

12

[IlenoyHO3eMeNbHBIE METATIBI

CTpOGHI/Ie ATOMOB IICJTOYHO3CMCEIIbHBIX METAIIIO
H_[eJ'IO‘IHO?;eMeJ'IBHBIe MCTaJJIbl — IIPOCTBIC
BCIICCTBA, UX (1)I/I3I/I‘-I€CKI/IG U XUMHYECKHE CBOMCT

13

CoenHEeHN IET0YHO3EMETLHBIX
METAIUIOB

[Tonyyenue u mpuMeHEHUE OKCU/IA KATTbIIUS
(meraménoit u3zsectu). [lonydyenre u npuMeHeHY
TUAPOKCH/IA KAJIBIHS (TallICHON U3BECTH).
Pa3HoBHUIHOCTH THIPOKCH/IA KaIbIHS (M3BECTKOB
BOJIa, U3BECTKOBOE MOJIOKO, IyIIoHKa). CoedureH
Kanbyus KaK cmpoumeiibHvle U H00el0UHble
mMamepuainsl (Mei, Mpamop, U36eCmHsIK).

14

AJOMHUHHUA U €ro COCANHCHUA.
HpI/IMCHeHI/Ie CIIJIaBOB AJIOMUHUSL
BKMIIO (PK)

Ctpoenue aToma aqroMUHUA. DU3HUECKUE U
XUMHAYECKHE CBOWCTBA ATFOMUHHS - TIPOCTOTO
BemecTBa. O6JacTH NPUMEHEHUS! aTFOMHHUS.

[Tpuponnsie coenunenus antomMunus. Coedunent
AIOMUHUSL = OKCUO U SUOPOKCUO, UX AMPOMEPHb
xapakmep.

15

Keneso

CTpOCHI/Ie aroma xeje3a. CTeIIeHU OKUCIICHUS
xkene3a. Duzndeckre ¥ XUMUYECKHE CBOMCTBA
JKCJIC3a — MPOCTOI'0 BCUICCTBA.




CoenuHenns xeiaesa.

O6mactu npuMeHeHust xxene3a. OKCHIbI
u 2ud!901<cuc)bz Jkenesa. [ enemuueckue

16 + + .
paovl Fe* u Fe3*. Baocnetiwue conu cenesa
IIpakTnyeckas padora Nel.
17 [Tonydyenue u cBOMCTBA COEIMHEHU I
METAJLJIOB.
O0600611eHre u cucTeMaTu3anus Pewrenue 3amau u yrpaxxHeHuu.
18 3HaHUM MO Teme «MeTaubh».
Kontposbnas padora Ne 2 mo teme
«MeTtamibDy
19
AHanM3 KOHTPOJIBHOU pabOTHI.
20
Tema 2. Hememannwt (28 uacoe)
OO61as xapakTepuCcTHKa HEMETaJUIOB. [TonoxeHne HEMETaUIOB B NEPUOJUYECKON CUCTE
21 xumuueckux anementoB .. Meneneena.
Oco0eHHOCTH CTPOEHHSI aTOMOB HEMETAJLIIOB.
DIIEKTPOOTPULIATETTLHOCTb, PAJT
3ieKTpooTpunaTenbHocTi. Kpucrammmueckoe
CTPOCHUE HEMETAJIJIOB — MTPOCTHIX BEIIECTB. A.1-
aomponus. PU3NYECKUE CBOWCTBA HEMETAIIOB.
CocraB Bo3nyXxa.
Bomopon, ero pusznueckue u JIBOWICTBEHHOE MOJ0KEHUE BOJIOPOIA B
99 XUMHUYECKHUE CBOKCTBA. MEPUOIUYECKON CUCTEME XUMUYECKHUX AJIEMEHTC
J.N.MenneneeBa. ®PU3UUECKUE U XUMUYECKHE
CBOMCTBA BOJOPOJA, €r0 MOJyYE€HHUE, TPUMEHEHN
Pacno3znaBanue Bogopoaa.
OO01mas XxapakTepUCTHKA raJIOr€HOB. CtpoeHue aTOMOB TraJlOT€HOB U UX CTEIIEHU
23 okucneHus. CTpoeHue MOJIEKYJ rajJoreHoB. Ousi
YECKHUE U XUMUYECKHUE CBOWCTBA rajOT€HOB.
[IpumeHeHne raJoreHoB U UX COEMHEHHI B Ha
POIHOM XO3SMCTBE.
CoenuHeHns rajloreHoB. ["asioreHOBOIOPOIBI U UX CBOMCTBA. ['ajoreHu bl
24 UX CBOMCTBA. [[puMeHeHnEe COeTMHEHNI rajIoreHo

HapoJHOM xo3siicTBe. KauecTBeHHas peakuus H
XJIOPUJI-MOH.




25

Kucnopon, ero pusnueckue u
XUMHYECKUE CBOICTBA.

Kucnopon B npupone. Pusndeckue 1 XUMHUUECK]
CBOMCTBa Kuciopozaa. ['openne n measieHHoOe
okucienue. [lonyyenue u npuMeHeHne KUCI0pO]
PacnioznaBanue kucnopoza.

26

Cepa, e€ pusznuecKkue 1 XUMHUIECKHE
CBOWCTBA.

CtpoeHue aTomMa cepbl U CTETIEHU OKUCIICHHS
cepbl. Arromponus cepvl. XUMUYECKUE CBOWCTB
cepsl. Cepa B npupojie. buonornyeckoe 3HaueHn

cepbl, €€ MpuMeHeHue (IeMepKypHr3aIus).

27

COG,I[I/IHCHI/ISI CCPhBI

Oxcupsl cepsl (IV) u (VI), ux nonydenue, cBoict
u npumenenune. CepHucmas KUcioma u e€ couu.

28

CepHas KucnoTa u €€ coau. 3HauYeHue
CEpPHOM KHUCJIOTHI U €€ COJIEN B
xo3siiictBe PocToBckoit obnactu (PK)

CBolicTBa CEpHOM KUCIIOTHI B CBETE TEOPUN
ANEKTPOIUTUYECKON TUCCOLUAIIUN U OKUCTUTENbI
BOCCTaHOBUTENIBHBIX peakiuii. CpaBHEHHE CBOIIC
KOHIEHTPHUPOBAHHOM U pa30aBI€HHON CepHOi
KkHUcnoThl. [Ipumenenne cepHoit kucaotsl. Comn
CCpHOfI KHCJIOTBI U UX IPUMCHCHHUE B HAPOAHON
xo3siicTBe. KauecTBeHHas peakius Ha CyIb(aT-us




IIpakTnyeckas padbora Ne2
«Pemrenue OKCIICPUMCHTAJIbHBIX
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3anau no teme «lloarpynmna
KHUCJIOPOJa».
A30T, ero Gpu3nvecKre U XUMHYECKUe Crpoenue aToma U MOJIEKYJIbl a30Ta. OU3NYECKHE
30 CBOMCTBA. XMMHYECKHE CBOMCTBA a30Ta B CBETE NPECTABIICH
00 OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUSL
[Tonyuyenue u mpumMeHeHue a30Ta. A30T B IPUPOJL
ero OMOJIOrMYecKoe 3HaUCHHUE.
AMMHUaK U €ro CBOMCTBa. CrtpoeHue MoJIeKyJIbl aMmMuaka. @u3ndeckue u
31 XUMHUYECKHUE CBOMCTBA, MOTyYeHUE, COOUPAHUE |
pacrno3HaBaHUE aMMUAKA.
Conu amMmMOHUSL. Cocras, nonyuenue, GU3NIECKUE U XUMUYECKU!
30 CBOICTBA COJIE aMMOHMSI: B3aUMOJIEVCTBUE CO
niesioyamMu U pasioxenue. llpumenenue conei
aMMOHUS B HAPOJHOM XO35MCTBE.
Oxkcuapt azota (I1) u (IV) Oxcunpl a3ota. usnyeckue U XUMHUYECKHE
33 cBoiicTBa okcupa azora (IV), ero momydyenue u
MIpUMEHEHNE.
A30THas KUCI0Ta U €€ CBOMCTBA. CocTaB 1 XUMUYECKHE CBOMCTBA a30THOW KHUCIIOT
34 KakK 3JeKTpoiauTa. OCOOEHHOCTH OKUCIUTEIHHBI
CBOMCTB KOHIICHTPUPOBAaHHOM a30THOW KUCIIOTh
[Ipumenenne a30THOM KUCIIOTBI.

Comnu a30THOM KUCIOTHI. Y CIIOBUS HuTtpats! u ux cBoiictsa. [Ipo6iiemMa noBbIIIIEHHO
35 palMOHANIBHOTO XPaHEHUS U COJIEpXKaHUs HUTPATOB B CEJIbCKOXO35HCTBEHHO]

HCIIOJIb30BaHus y1o0peHuil B
PoctoBckoii o6nactu (PK)

MPOIYKIIHH.

®ocdop, ero puznueckue u Xu-

Crpoenue atoma pocdopa. Antomponus
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MHUYECKHE CBOMCTBA.

gocpopa. Xummueckue coricta pocdopa. IIpr
MEHEHHe 1 Ononorudeckoe 3HaueHue Gocdopa.

37

Oxcun pochopa (V).
OptodochopHas kucioTa u €€ comu.

Oxcun docdopa (V) - THNUYHBIA KUCIIOTHBIN OKC
OptodochopHas kuciora u Tpu psijia e€ coyei:
¢docdatsl, ruapodocdars! u quruapodocharsr.

38

VYrnepon, ero pusuveckue u Xu-
MHYECKHE CBOMCTBA.

Crtpoenue aToma yriiepoja. Ariomponus: aimas
epagum. Ou3NUecKue U XUMUIECKHE CBOWCTBA

yriaepoza.

39

Oxkcubl yriaeposa.

Oxkcua yriepona (II) miam yrapHslif ras: moaydeHr

cBoiicTBa, mpumenenue. Okcup yraepozaa (IV) us

YTJIEKMCIIBIA Ta3: OJy4YeHUE, CBOMCTBA, IPUMEH
HUE.

40

YroapHasg KUCIIOTa U €€ COJIH.

CocTtaB 1 XUMHUYECKUE CBOICTBA YrOJIbHON KUCIIO"

KapOoHaTe! 1 ux 3Hau€HUE B IPUPOJIE U KUZHNU

yenoBeka. [lepexon kapOoHATOB B ruipokapOOHa

u oOpatHo. Pacnio3HaBaHne kapOoHAT-HOHA CpeE]
JPYTUX HOHOB.

41

Kpemnnii u ero coequHeHus.

CrpoeHue aToMa KpeMHHUsI, CpaBHEHHE €r0 CBOIC
co cBolicTBamH aroma yriepoga. Kpucrammmgeck
KpEMHUI: ero cBoicTBa U npuMeHeHue. OKcua
kpemHus (IV) u ero npupoHbIe pa3HOBHIHOCTI

42

CuimkaTHas MPOMBIINIJICHHOCTDb

KpemHuuesas kuciora u €€ conu. 3HaueHHe
COEIMHEHUI KPEMHUS B )KUBOM U HEXXKUBOM MPUPO
IloHsATHE CUIMKATHON IIPOMBIIIEHHOCTH.




IIpakTnyeckas padora Ne 3.
3KCHepI/IMeHTaJIBHbI€ 3aJa4u I10
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teme: «lloarpymnmel a3ora u
yIJIEpOaa».
IIpakTyeckas padora Ne 4.
44 [Tony4enue, cobupanue u pacro-
3HaBaHUE r'a30B.
O060011eHe U cUCTeMaTU3aLuUs Pemenue 3ana4 u ynpaxHeHUH.
3HaHUU 110 Teme «HemeTamisy. .
45 [ToaroToBKa K KOHTPOJILHOU paboTe.
Konrponbnas pabora no reme
«Hemeraniab»
46
AHanu3 KOHTPOJIbHOM paboTHI.
47
Tema 3. Opzanuueckue sewecmea (12 uacoe)
[Ipeamer opraHn4eckoil XUMHH. BemecTBa oprannueckue 1 HEOpraHu4ecKue.
48 [TprynrHb MHOTOOOpa3Us OcobeHHOCTH OpraHu4eckux BemiecTs. [IpuunHi
OpPraHMYECKUX COEAUHEHUN MHOT000pa3usi OpraHMyecKux COeAMHEHUH.
BaneHTHOCTD M CTENEHb OKUCIIEHUS YIJIEPO/a
OpraHUYECKUX COCTUHEHUSIX. TeopHst XUMHUYECKO
CTPOEHUS OPraHUYECKUX COEIMHEHNN
A.M.bytneposa. CTpykTypHble pOpMYJIbl. 3HAUEE
OpraHNYeCKON XUMHHU.
[TpenensHbIE YriIeBOIOPOIBI (METaH, CrpoeHune Moiekys MeTaHa 1 dtaHa. dusnueckn
49 3TaH). CBOMCTBa MeTaHa. [ opeHne MeraHa u dTaHa.

I[el"I/II[pI/IpOBaHI/IC OTaHa. HpI/IMCHeHI/Ie MCTaHa.
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HenpenenpHbie yriaeBogopoabl.
OTHIEH.

CrtpoeHne MoJIeKyIIbl dTUIICHA. J|BOiHAs CBS3b.
XUMHYECKUE CBOMCTBA ATUJIEHA (TOPEHHUE,
B3aMMOJICHCTBHUE C BOJIOM, OpoMoMm). Peaknius
MOJIMMEPU3AIUH.

51

CroupTsl

CnupThl — IPEACTABUTENH KUCIOPOACOAEPIKALLY
OPraHUYECKUX COCIUHEHUN. DUZNYECKUE U
XUMHUYECKHE CBOMCTBA CIUPTOB. PUZHOIOTUYECK
JIECTBHE HA OPraHW3M METaHOJIA U ATaHOJIA.
Peaknusa nonumepuszanuu stunena. [lonustunen
€ro 3Ha4cHHUE.

52

ANbIeruanl

Ykcycubiit anpaerusl. OKHCIIeHUE aabJIeTruia B
KHCIIOTY.

53

[IpenenvHbBIC OJJHOOCHOBHBIE
KapOOHOBBIE KUCIOTHI

YKcycHas KUCIIOTa, €€ CBOMCTBA U
IIPUMEHEHHUE. YKCYCHAA KUCIOMA — KOHCEPBAHN
nuwesvlx npodykmog. CTeapuHoBast KUCIOTa —
MIPEJICTaBUTEINb KUPHBIX KAPOOHOBBIX KHUCIOTHI

54

CrnoxHble 3¢upbl

CrnoxHble 3¢upsbl.

55

Kupsr

JKupsl B ipupose U UX IPUMEHEHNE

AMHWHOKHUCIIOTHI 1 OEJIKU

benku, ux ctpoeHue u 6uogoruveckast poib.
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VYriieBoibl ['mroko3a, kpaxmall u 11101032 (B CpPaBHEHHH),
57 Ouosorudeckas poiib. Kanoputinocms 6enkos,
HCUPOB U Y21e80008.
[Tonumepsl [Tonumepsbl
58
59 O06o00meHne 3HaHMU TTO0 TEME
«Opranuveckne BemecTBa»
O06001IeHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOMH HIK0JIbI 4 4acoB
Ilepuonuyeckuil 3aKOH U IEPUO- [Tepuonnueckuii 3akon [[.M1.Menneneena.
JTUYECKasi CUCTEMa XUMUYECKUX [Tepuonuueckas cuCTEMa XUMHUYECKUX AJIEMEHTC
anemeHTOB J[.M1.MeHeneeBa B cBeTe J.1.MenneneeBa — rpadguieckoe 0TOOpaKEHHUE
60 YYEHHS O CTPOCHUU aTOMa. [Tepuonuueckoro 3akoHa. GU3UUECKUN CMBICIT
HOMEPA 3JIEMEHTa, HOMEPA MEepUoa U HoMepa
TPYIIIbl. 3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB
3JIEMEHTOB B IEPHOJIaX U rpymnnax.
O06o0011eHre 3HaHU| O CTPOEHUE Be- TuIbl XUMUYECKUX CBSI3€U, TUIIBI KPUCTAILITUYECK
61 miects. Kiaccuukanus XuMHuecKux pem€ToK. B3anMoCBA3b CTPOEHUS U CBOMCTB
peakuuit BeniecTB. Knaccudukanys XUMHUECKUX peaKini
Pa3IMYHBIM MPU3HAKAM (YUCIIO U COCTAB
pearupyromux 1 00pa3yrouxcs BEIIECTB;
TETII0OBOM 2P EKT; HCTIOTB30BaHUE KATATU3ATOD:
HaIlpaBJICHUE; U3MEHEHUE CTEIEHEN OKUCIICHUS
aTOMOB).
O600611eHre 3HaHU| IO TeMe Pemienue 3anau u ynpaxHeHU
METAJLITbI
62
63 O0600611eHre 3HaHU| IO TeMe Pemienue 3amau u ynpakHeHU
MeTaJUIbl
64 O06o0011eHne 3HaHUH 0 TeMe Pemenue 3anay u ynpaxHeHuit
HEMETaJIbI
65 O0600611eHre 3HaHU IO TeMe Pemenue 3anau u ynpaxHeHui

HCEMCTAJJIbI
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HroroBasi koHTpobHAs paboTa

Pewenne 3ana4 u ynpaxHeHUM

67

AHanM3 KOHTPOJIBHOW paboThI

Pewenne 3ana4 u ynpaxHeHUN




