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[HosicHuTeIbLHASA 3aNIUCKA

Pabouas ob6ueoOpa3oBaTenbHas Mporpamma o XuMuu A 9 kiiacca cocTaBjieHa Ha OCHOBE
@denepanbHOTO rOCYIaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa OCHOBHOTO 001Iero 00pa3oBaHuUs
(D®IOC O0O0), ocHOBHOI 00pa30BATEIHHOM MPOrpaMMbl OCHOBHOTO 0011ero obpazopanuss MbOY
COII Ne5 wum.Iepos PD® M.I.EdpemoBa r.Bsizsbma CmoneHCKOW o00macTd, MPUMEPHOM
o011eo0pa3oBaTeabHON MPOrpaMMBbI 110 XUMUHU U1 9 Kiacca.

[Iporpamma o xumuu [yt 9 kiacca uzydaercsi B oobeMe 68 yacoB B roj (2 4aca B HEACIIO)
Ha ocHoBaHmM y4deOHoro rana MBOY COILNeS um. I'epos P® M.I'.Edpemosa r. Bszema
Cmonenckoir obmactu. Peammsyercs YMK mon penakuueii 'abpuensna O.C. IlIporpamma
oOecrieunBaeT IOCTIKEHUE IUIAHUPYEMbIX Pe3yJIbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTelIbHOMN
IPOTPaMMbI OCHOBHOTO OOIIEro 00pa30BaHMUsL.

IInanupyemMble pe3yJbTaThl 00yUeHHsI 1 OCBOCHHS CO/leP:KaHMsl Kypca XumMust s 9
KJacca.

JInuyHOCTHBIE pe3yJIbTaThI

3Hamb U NOHUMAMb: OCHOBHBIE UCTOPUYECKHE COOBITHS, CBA3aHHBIE C PA3BUTUEM XUMUU U
o01iecTBa; JOCTHXKEHHMsS B OOJIACTM XHMMHUHM M KYJIbTYPHbIE TpaJulUH (B YaCTHOCTH, HAy4HbIE
TPaaUIMK) CBOEH CTpaHbI, OOLIEMHPOBBIE JOCTH)KEHHUS B OOJIACTH XHMMHHU; OCHOBBI 3J0POBOTO
o0Opa3a >KM3HM; NpaBUJIa MOBEACHUS B YPE3BbIYAWHBIX CUTYAIMsIX, CBA3AHHBIX C BO3JEHCTBHEM
pa3IMYHBIX BEMIECTB; COIMAIBHYIO 3HAUMMOCTh M COJepKaHue Mpodeccuil, CBA3aHHBIX ¢ XUMHEH;
OCHOBHbIC MpaBa M OOSA3aHHOCTM TpaXKAaHWHA (B TOM YMCJIE Y4allerocs), CBA3aHHBIE C
JMYHOCTHBIM, MPO(HEeCCHOHAIEHBIM U JKU3HEHHBIM CaMOOTIPEACIICHIEM;

UCNBIMbIBAMb: YYBCTBO TOPAOCTH 34 POCCHUMCKYIO XMMHMUYECKYI0 HAYKy M YBaXKEHUE K
UCTOPUU €€ pa3BUTHS;, YBAXEHME U MPHUHATHE [OCTHKEHUH XHUMUU B MHUPE; YBaXEHHE K
OKPY’KaIOIIMUM (y4yaIluMCsl, YIUTEISIM, POJUTENSM U JIp.) — YMETb CIyLIaTh U CIbILIATh ApTHEPA,
IpU3HABaTh MPABO KaXJIOr0 Ha COOCTBEHHOE MHEHHME M NPUHHUMATh PEIICHUs C YYeTOM MO3ULUI
BCEX YYaCTHUKOB; CAMOYBaXEHHE M SMOLIMOHAIBHO-TIONI0KUTEIbHOE OTHOILIEHHE K cebe;

npusHaeamyv: 1IEHHOCTb 3[0pOBbS (CBOETO M JAPYTUX Jrofei); HeoOXOAWMOCTb
CaMOBBIPAKEHUS, CAMOPEAIN3ALMH, COLIMATIBHOTO TPU3HAHUS;

0co3Haéams. TOTOBHOCTb (WM HETOTOBHOCTb) K CaMOCTOSITENbHBIM IIOCTYNKaM |
NeMCTBUSAM, NPUHSATHIO OTBETCTBEHHOCTH 33 MX pE3YNbTaThl; FOTOBHOCTb (MM HETOTOBHOCTD)
OTKPBITO BBIPaXaTh U OTCTaWBATh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM MOCTYIIKAM;

nposeNAmMy: J10OPOKETATENbHOCTD, JIOBEPUE M BHUMATEIBHOCTh K JIIOJSIM, TOTOBHOCTh K
COTPYAHHMYECTBY M JApyxkOe, OKa3zaHUIO MOMOIIM HYXAAOUMMCS B HEH; yCTOWYMBBIN
MO3HABATEJIbHBII HMHTEpPEC, WHULMATUBY M JIOOO3HATENbHOCTh B HM3YyYEHUU MHUpPA BELIECTB U
peakuui; LEeJIeyCTPEMIEHHOCTh M HAcCTOMYMBOCTb B JIOCTM)KEHHM LIEJEH, TOTOBHOCTh K
IPEOAOICHUIO TPYAHOCTEH; yOEXKAEHHOCTh B BO3MOXHOCTHU MMO3HAHUS MPHUPOJIbI, HEOOXOAUMOCTH
Pa3syMHOTO UCHOJIb30BAHUS TOCTHKEHUI HAYKH M TEXHOJIOTUH JUI pa3BUTHS OOIIECTBa;

YMemb: YCTaHABIMBATh CBA3b MEXKIY IEJIbI0 HM3y4eHUS XHMHUU M TEM, JUIsl 4Yero OHa
OCYILECTBIIsICTCSI (MOTHBAMM); BBIMOJHATH IPOTHOCTHYECKYIO CAMOOLIEHKY, PpEryJIUpPYIOIIYIO
AKTUBHOCTH JIMYHOCTH Ha 3Tale ee BKIIOUEHUS B HOBBIM BUJ AESITEIbHOCTHU, CBA3aHHBIN C HaYaJIOM
U3y4eHHs] HOBOTO Y4eOHOro mHpeiAMeTa — XHMMHUH; BBINOJHATH KOPPUTHPYIOLIYIO CaMOOILICHKY,
3aKJIIOYAIOIYIOCS B KOHTPOJIE 3a MPOIECCOM HM3YyYeHUS XHMHUU U BHECEHHH HEOOXOIUMBIX
KOPPEKTHBOB, COOTBETCTBYIOIIMX OJTalaM U crocobaM H3y4eHUs Kypca XUMHH; CTPOUTh
KU3HEHHbIE U TNPOQEeCCHOHANbHbIE IUIaHBl C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUYECKHUX,
HNOJUTUYECKHMX M HKOHOMMYECKHX YCIOBHH; OCO3HaBaTh COOCTBEHHbIE LEHHOCTH U HX
COOTBETCTBUE IMPUHUMAEMBIM B KHU3HU DELICHUSAM; BECTH IUAJOr Ha OCHOBE DPAaBHOIPABHBIX
OTHOLIEHUH W B3aMMHOI'O YBa)XKCHMsI; BBIIEIATh HPABCTBEHHBIN ACIEKT MOBEIEHUS U COOTHOCUTh
MOCTYNKHU (CBOM M JPYTHX JIIOJEH) U COOBITHSA C MPUHATHIMU 3TUYECKUMHU HOPMaMu; B Ipeaenax



CBOHX BOSMO)KHOCTCﬁ HpOTHBOHCﬁCTBOBaTB ﬂeﬁCTBHﬂM 1 BIIMSAHUAM, HpeI[CTaBJ'DIIOH_[I/IM yrp03y
KU3HH, 3JI0POBBIO U 0€30MACHOCTH JIMYHOCTH M OOIIECTRA.

MeTtanpeamMeTHble pe3yJibTaThl

OTIpeNeNATh 1IeNib YUeOHOH NesATeNbHOCTH C IIOMOUIBIO YUUTENs U CaMOCTOSATEIBHO, UCKAaTh
CpelcTBa €€ OCYLIECTBIECHMs, paboTas MO IUIaHYy, CBEPATh CBOM JEHCTBHS C LEJIbIO U IIpU
HEOOXOMMOCTH HCHPABIATH OMIMOKM C TOMOIIBIO YYHUTENIS M CaMOCTOSTENIBHO; COCTaBIISTh
AQHHOTALIMIO TEKCTa;

CO3/1aBaTh MOJIENIM C BBIJEICHHWEM CYIIECTBEHHBIX XapaKTEPUCTHUK OO0bEKTa U
IPEJCTAaBICHUEM UX B IPOCTPAHCTBEHHO-TPpahUUECcKO MM 3HAKOBO-CUMBOJINYECKOH popme;

OTIpeNeNATh BUABI KIACCH(PHUKAINU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILECTBIIATh NPSAMOE A€YKTUBHOE JOKa3aTeNbCTBO.

paboTaTh MO COCTABICHHOMY IUIaHY, HCIIOJIb3YS HApSAYy C OCHOBHBIMHU U JOMOJHHUTEIbHbIC
cpezcTBa (CIPaBOYHYIO JINTEPATYpY, CIOXkKHbIE TpUOOPSI, cpencrsa UKT);

C TOMOUIBIO YYHTENs OTOMpaTh JJISi peHIeHus Y4eOHBIX 3a7a4 HEOOXOAMMBIE CIOBapH,
SHIMKJIONEIUH, CIPABOYHUKH, 3JIEKTPOHHBIE IUCKU;

COIIOCTaBJIATh W OTOMpaTh HMH(POPMALUIO, TONYYEHHYI0 €3 pa3IHYHBIX HCTOYHHKOB
(cioBapu, SHUMKIIONEANH, CIIPABOYHHUKH, JIEKTPOHHbBIE TUCKH, ceTh MIHTepHeT);

NPEICTaBIATh UHPOPMALIUIO B BHJE TAOJIHII, CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIE C
npumeHenuem cpencts UKT;

0OpMIIATH CBOM MBICIIM B YCTHOM M TNHCHMEHHOH pe4YMd C y4EeTOM CBOUX YYEOHBIX H
KU3HEHHBIX PEUYEBbIX CUTYallUl, B TOM yHcie ¢ npuMeHeHueM cpeacts UKT;

COCTaBJISITh PELIEH3MIO HAa TEKCT; OCYIIECTBIATh JOKA3aTENbCTBO OT IPOTUBHOIO.

OIpeseNATh, UCXO U3 Y4eOHOH 3a1auu, HE0OX0AMMOCTh UCII0JIb30BAaHMsI HAOII0ICHUS UIIH
IKCIIEPUMEHTA.

OpraHU30BbIBaTh y4eOHOE B3aUMOJICHCTBHE B IpyMIie (pacupeaessaTh PO, 10rOBapUBaThCs
JpYT € APYTOM U T. 11.);

HpeaBUAETh (IPOrHO3UPOBATh) MOCIEACTBUS KOJJICKTUBHBIX PEIICHUH;

MOHMMATh MTPUYMHBI CBOETO HEYCIIeXa U HaAXOJUTh CIIOCOOBI BBIX0/1A M3 ATOW CUTYAIlHH;

B JIMAJIOTE C YYHUTEJIEM YUUThCSl BbIpaOaThIBaTh KPUTEPUHU OLIEHKU M OIpPENENATh CTENEHb
YCIICITHOCTH BBITIOJTHEHHUSI CBOEH pabOTHI M PabOTHI BCEX, MCXOIS M3 MUMEIOIIUXCS KPHUTEPHEB,
COBEpPILEHCTBOBAaTh KPUTEPUU OLEHKH M TMOJb30BATbCSd MMM B XOJ€ OLIEHKM U CaMOOLICHKH;
OTCTaMBAaTh CBOIO TOUKY 3PEHUS, apIYMEHTUPYS €€; MOATBEPKAATh apryMEHTHI (PaKkTaMu; KPUTUIHO
OTHOCHUTBCS] K CBOEMY MHEHHIO;

CIIyIIaTh APYTHX, MBITATHCS MPUHUMATH IPYTYIO TOYKY 3pPEHUs, OBITh TOTOBBHIM M3MEHHTH
CBOIO TOUKY 3pEHUS;

COCTaBIIATH pedepar Mo ONpeaesIeHHON (popMe; OCYLIECTBIATh KOCBEHHOE Pa3AeIUuTEeIbHOE
JI0Ka3aTeIbCTBO.

obOpamatecsi ¢ JabOpaTOPHBIM OOOpPYAOBAaHMEM W HarpeBaTelbHBIMU MpUOOpaMu B
COOTBETCTBUH C IPAaBUJIAMHU TEXHUKH 0€30MaCHOCTH;

HaOJF01aTh 32 CBOMCTBAMH HEMETAIIOB M X COCMHEHUH U SBICHUSMU, TIPOUCXOSIIIIUMHE C
HUMH;

OIMCBHIBATh XHMHUYECKHHA OKCIEPUMEHT C TMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SA3BIKA U SI3bIKA XMMUHU;

JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM MPOBEACHHOTO YKCIIEPUMEHTA.

OTpeNeNATh, UCXOs U3 Y4eOHOH 3a1aul, HEe0OX0AUMOCTh UCIIOJIb30BAaHMsI HAOIIOJCHUS WIIH
HKCIIEPUMEHTA.

IIpeaMeTHbIE pe3ybTaThl

UCIIOJIB30BaTh IIPU XapaKTEPUCTUKE IPEBPALLEHUN BEIIECTB IOHATUA: <« XUMUYECKas
peaKLUA», «PEAKIUHM COCAUHEHUS», «PEaKLUU pa3loKEeHUsI», «PEeakluu OOMEHay», «peakluu
3aMEIICHUA», «PEAKUUU HEUTpaIU3alUun», <«OK30TEPMUYECKHUE PEAKLUN», «DHIAOTEPMUYECKUE



peaKImn, «obpaTumbie peaKIum», «HEeoOpaTUMbIe peaKIm», «OKHCIIUTETBHO-
BOCCTAHOBUTEJIBHBIE  PEAKLIMHM», <«TOMOTEHHBIE  pEaKIUW»,  «TE€TEPOr€HHBIE  PEaAKIUU»,
«KATATUTUYECKUE PEAKIUN», «HEKATATUTUYECKUE PEAKIHH», «TEIUIOBOH 3(PPEeKT XUMHUYECKON
peakLMmn», «CKOPOCTh XMMUYECKOHN peakun», «KaTajlnu3aTopy;

XapaKTepU30BaTh XUMUYECKHE DJJIEMEHTBHl 1—3-TO MEepPUOIOB MO HX TIOJOXKEHUIO B
[lepuoauueckoit cucrtemMe xumudeckux osnemeHtoB J[. WM. MeHneneeBa: XMMHUYECKUH 3HAK,
MOPSIIKOBBIN HOMEp, IEPHUO/I, TPYIIa, MOArPYyIa, OTHOCUTENbHA aTOMHAas Macca, CTPOCHHUE aToMa
(3apsn sapa, 4MCIO MPOTOHOB U HEHUTPOHOB B sifipe, 0OIee YMCIO AJIEKTPOHOB, paclpeaeseHue
AJIGKTPOHOB TIO 3JIEKTPOHHBIM CIIOSIM, TPOCTOE BEIIECTBO, (OpMyJia, HA3BAHHE W THI BBICIIETO
OKCHJIa U THJIPOKCH/IA, JIETYYEro BOJIOPOJAHOIO COSTUHEHUS ([JIs1 HEMETAILIIOB));

XapaKTepU30BaTh OOMIME XUMHUYECKHE CBOMCTBA aM(POTEPHBIX OKCHUIOB U THIPOKCHJIOB;

MPUBOJIUTH MPHUMEPHl PEaKIMi, MOATBEPKAAIOIIUX XUMHYECKHE CBOWCTBAa aM(OTEpHBIX
OKCHJIOB U THJIPOKCHUIOB;

JIaBaTh XapaKTEPUCTUKY XMMUYECKHX PEAKIMI IO YUCIY U COCTaBY MCXOJHBIX BELIECTB U
MPOJYKTOB PEAKIUU; TEIUIOBOMY 3(D(EeKTy; HANpaBICHHUIO TPOTCKAHUS DPEAKINH, H3MEHEHHUIO
CTENEHEH OKHUCJIEHHUS 3JIEMEHTOB; AarperaTHOMY COCTOSIHUIO HCXOJHBIX BELIECTB; YYacCTHUIO
KaTajau3aropa;

OOBSCHATH U MIPUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPBIX (AaKTOPOB (IPUPOJIa Pearupyrounx
BEIIIECTB, KOHIICHTpPALlUS BEIIECTB, JABJICHHUE, TEMIEparypa, KaTajiu3aTrop, I[OBEPXHOCTh
COMPUKOCHOBEHHMSI pEarupyromux BEIIeCTB) Ha CKOPOCTh XMMHUYECKUX PEaKIIUi;

HaOJIOJaTh W ONHUCHIBATH YPAaBHEHUs pEAKIMH MEXIy BEIIECTBAMU C TOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO WU POJHOTO) SI3bIKA U A3bIKA XUMUMU;

MIPOBOJMTH OIBITHI, IMOATBEPIKIAIONINE XUMHYCCKHE CBOWCTBA aM(OTEPHBIX OKCHIOB H
TUAPOKCUIOB; 3aBUCHUMOCTh CKOPOCTH XMMHMYECKOH peakluu OT Pa3IuyHbIX (PakTopoB (MpHpoaa
pearupyromux BeIIEeCTB, KOHIIGHTpAllMs BEIIECTB, JIaBJIEHHWE, TeMIlepaTypa, KarajiuzaTop,
MOBEPXHOCTh COMPUKOCHOBEHHUSI PEArupyIONIUX BEIIECTB).

WCIIOJIB30BaTh IPH XAPAKTEPUCTUKE METALIOB U UX COCIUHEHUN TOHSTHUS: «METAJUIbI»,
«pAl  AKTUBHOCTH METAJIOB», «IIEJIOYHBIE METAJUIbD, «IIEJIOYHO3EMENIbHbIE METaJIbl»,
MCIIOJIH30BATh UX MPU XaPAKTEPUCTHKE METAIIOB;

JaBaTh XapaKTEPUCTHKY XUMUYECKUX DJIEMEHTOB-METAIUIOB (II€JTOYHBIX METAJJIOB, MarHus,
KaJIbLIMs, AJTIOMUHMS, jKelie3a) MO0 HUX MojokeHuto B [lepumoanueckoil cucTteMe XHUMHYECKHX
sanemenTtoB JI. WM. MeHneneeBa (XUMHUYECKHI 3HAK, MOPSJIKOBBIA HOMEp, IEpHUOA, TIpyIIa,
MOATPYIINa, OTHOCUTENbHASs aTOMHAasi Macca, CTpOeHWEe aToma (3apsia sijpa, YUCIO MPOTOHOB H
HEUTPOHOB B sJipe, OO0IIee YHUCIO SJIEKTPOHOB, pPACHpENeleHHE DIEKTPOHOB IO AIIEKTPOHHBIM
CJIOSIM), TIPOCTOE BEIIECTBO, (OpMyJia, HA3BaHKUE U TUIT BHICIIIETO OKCH/IA U THIPOKCHUIA);

HA3bIBaTh COSAMHEHHSI METAIJIOB M COCTABIIATH UX (POPMYIIBI IO HA3BAHHIO;

XapaKTepu30BaTh CTPOCHHE, 0O0mue (U3NYECKHe U XHMHYECKHE CBOMCTBA TMPOCTHIX
BEILECTB-METAJIIOB;

OOBSCHATH 3aBUCUMOCTb CBOMCTB (MJIM MPE/ICKa3bIBATh CBOMCTBA) XUMHUUECKHUX AJIEMEHTOB-
METAIJIOB (paanyc, METATHYeCKHEe CBOWCTBA JIIEMEHTOB, OKHCIMTEIHbHO-BOCCTAHOBHUTEIHHBIC
CBOMCTBA JJIEMEHTOB) M 00pa3yeMbIX MMM COCIWHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX
OKCHUJIOB M THAPOKCHUJIOB, OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT TMOJOXKEHHUS B
[Tepuoanueckoil cucreme xumuyeckux 3memeHToB . 1. Menneneena;

OTMHCHIBATh O0IME XUMHUUECKHE CBOMCTBA METAJIIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMHUU,

COCTAaBJISITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIINI, XapaKTepU3yIOINX XUMUYECKHE CBOMCTBA
METaJUIOB M WX COCJAWHEHWH, a TakKe JJICKTPOHHBIE YpaBHEHUS TMPOIECCOB OKHUCICHUS-
BOCCTAHOBJICHUS; YPABHEHUS DSJIEKTPOJIMTHYECKOW JUCCOLIMAIMHU; MOJEKYJISpHbIC, TOJHBIE H
COKpAIlCHHbIC MOHHBIC YPABHEHUS PEAKIUN C YIaCTHEM DJIEKTPOJIUTOB;YCTaHABINBATh MPUIMHHO-
CJIE/ICTBEHHBIE CBSI3M MEXIY CTPOCHHUEM aToMa, XMMHUYECKOH CBSI3bI0, TUIIOM KPUCTAJUIMYECKOU
PEIIETKH METAJUIOB U UX COCTMHEHHM, UX O0MMMHU (DU3UIECKUMH U XUMUUYECKHUMH CBOMCTBAMU;



ONUCHIBATh XMMHUYECKUE CBOMCTBA HIEIOYHBIX U HIEJIOYHO3EMEIbHBIX METAJUIOB, & TaKKe
ATIOMHUHUS U JKeJie3a U UX COeIMHEHUN C MOMOILBIO €CTECTBEHHOTO (PYCCKOI0 UM POJHOIO) SI3bIKA
U s13bIKa XUMHUU,

BBIMOJHATh, HAOMIOJaTh M OMHCHIBATH XUMHUYECKHI AKCHEPUMEHT [0 PAaclO3HABAHUIO
BaXHEHIINX KATUOHOB METAJUIOB, THJIPOKCH/I- HOHOB;

SKCHEPUMEHTAIIBHO MCCIIEI0BAaTh CBOMCTBA METAVIOB M MX COEIMHEHWH, pelarhb
AKCIIEPUMEHTAJIbHBIE 3aJjaul 110 TeMe «MeTabhy;

ONKCHIBATh XUMHUYECKUH OSKCIEPUMEHT C TIOMOIIbIO €CTECTBEHHOrO0 (PyCCKOrO WU
POJIHOTO) sI3bIKA U SI3bIKa XUMUU;

MPOBOAMUTH PacueThl O XMMHUYECKUM (HOpMyJIaM U YpaBHEHHSIM peakUui, MPOTEKAIOIIHNX C
y4acTUEM METAJUIOB U UX COEIUHEHUM.

UCIIOJIB30BaTh IPU XapAaKTEPUCTHKE METAJJIOB U UX COCAVNHEHUH IMOHATUA: «HEMETAJUIbI»,
«TaJIOTEHbI», «AJUIOTPOIHBIE BUIAOU3ZMEHEHHUS», <OKECTKOCTb BOJbD», «BPEMEHHAsl >KECTKOCTb
BOJIBI», «IIOCTOSIHHAS dKECTKOCTh BOBI», «00IIast )KECTKOCTh BOBIY;

J1aBaTh XapaKTEPUCTUKY XHMHUYECKUX 3JIEMEHTOB-HEMETAIJIOB (BOAOPOJA, TaJOr€HOB,
KHUCIIOpOoJia, cephl, a3ora, (ocdopa, yriaepona, KpeMHuUs) Mo ux nonoxenuto B [lepuoguueckoit
cucreMe xumudeckux anemeHtoB [|. M. MenneneeBa (XMMUYECKUU 3HAK, MOPSAJIKOBBIA HOMED,
Nepuo, TpyIia, MOArPYIiNa, OTHOCUTEIbHAsA aTOMHAsl Macca, CTpPOEHUE atoma (3apsij sapa, YUcio
IPOTOHOB W HEWTPOHOB B siApe, OOIee YHCIO AJIEKTPOHOB, paCIpeNeiCHHE SJIEKTPOHOB IO
9JIEKTPOHHBIM CJIOSIM), TPOCTOE BEIIECTBO, (popmyrna, Ha3BaHHWE M THUIl BBICHIETO OKCUIA U
THIPOKCUAA, (OPMYIIa U XapaKTep JETY4ero BOJOPOJHOTO COSAUHEHHS);

HA3bIBaTh COSAMHEHUSI HEMETAIIJIOB U COCTABIIATh UX (DOPMYIIBI IO HA3BAHUIO;

XapakTepu30oBaTh CTPOEHHE, oO0mue (u3nuecKkne M XHUMHYECKHE CBOWCTBA MPOCTHIX
BEILECTB-HEMETAIIOB;

OOBSACHATH 3aBUCUMOCTb CBOWCTB (MJIU NpEACKa3bIBaTh CBOMCTBA) XMMHUYECKUX JIEMEHTOB-
HEMETAJUIOB (pagnyc, HeMETANTNYECKUE CBOMCTBA JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC
CBOMCTBA 3JIEMEHTOB) M O0Opa3yeMbIX UMM COCIWHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICHIUX
OKCHUJIOB U TUAPOKCHUJIOB, JIETYUYHUX BOJOPOJHBIX COCIUHEHHI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
cBoiicTBa) oT nmosioxkeHus B [leproauueckoii cucteme xummuueckux sneMenToB /1. . Menneneesa;

ONHUCBHIBATh OOIIME XUMHMUYECKHE CBOMCTBAa HEMETAIZIOB C IOMOIIbIO €CTECTBEHHOIO
(pyccKOro Wi poJIHOTO) sA3bIKA U A3bIKa XUMUH;

COCTAaBJISITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIINI, XapaKTePU3YyIOINX XUMUYECKHE CBOMCTBA
HEMETAJUIOB U HUX COEJUHEHMM, a TakXe DJEKTPOHHBIE YPAaBHEHMS TIPOLIECCOB OKHUCIECHMSI-
BOCCTAHOBJICHUS; YPABHEHUS DSJIEKTPOJIMTHYECKOW JUCCOLMAIMU; MOJIEKYJSIpHbIE, TOJIHBIE H
COKpAIlEHHbIE HOHHBIE YPaBHEHMSI p€aKLUi C y4aCTUEM AJIEKTPOJIUTOB;

YCTaHaBIMBATh MPUUYMHHO-CJIE/ICTBEHHBIE CBSI3M MEXKAY CTPOCHHEM aToMa, XUMHUYECKOM
CBA3bIO, THUIIOM KPHUCTAJUIMYECKOM pEeHIeTKM HEMETalIoB M MX COEIUHEHHM, HX o0ImuMu
bU3NYECKUMU U XUMHUYECKUMU CBOWCTBAMU;

ONMCHIBaTh XMMHUYECKHE CBOMCTBAa BOAOPOJA, TaJOr€HOB, KHCIOpOAa, CEphl, a30Ta,
docdopa, rpaduTa, anmasza, KpEMHHS H UX COSTUHEHUI C TTOMOIIBIO €CTECTBEHHOTO (PyCCKOTO UITN
POJIHOTO) SI3BIKA M SI3bIKA XUMUU;

OTHCHIBATh CIOCOOBI YCTPAaHEHUS KECTKOCTHU BOABI U BBITIOIHSATH COOTBETCTBYIOIIUNA UM
XUMUYECKHHN SKCTIEPUMEHT;

BBITIOJTHSATH, HAOMIOAATh U ONMUCHIBATh XUMUYECKUI SKCTIEPUMEHT 10 PACIIO3HABAHUIO HOHOB
BOJIOPO/Ia U aMMOHUS, CybdaT-, KapOoHat-, CIIIMKaT-, pocdart-, Xa0pua-, OpOMuUI-, HOIUI-NOHOB;

HKCIIEPUMEHTANIbHO HCCIIEIOBaTh CBOMCTBA METANIOB W HMX COEAMHEHHH, pemarh
AKCIIEpUMEHTaJIbHbIE 3a1auu 1o TeMe «Hemeramnbiy;

ONMCHIBATh XUMHMUYECKUH DKCIIEPUMEHT C IIOMOIIBIO E€CTECTBEHHOIO (PYCCKOTO WIH
POJIHOTO) SI3BIKA U SI3bIKA XUMHU;

MPOBOAMTH PAcUeThl IO XUMHUYECKUM (HOpMYyJIaM U YpaBHEHHSIM peaKlUi, MPOTEKAIOIIHNX C
y4acTUEM HEMETAIJIOB U UX COEAUHEHHI.



Y4eHHK HAy4YuTCH:
3HATh / TOHUMATh

L XUMHUYCCKYIO CUMBOJIMKY: 3HAKW XUMHWYCCKUX 3JICMCHTOB, q)OpMy.HBI XUMHNYCCKHUX BCIICCTB,

. BOKHEHIINE XUMHYECKHE TTIOHITUS: XUMUYIECKUH IIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIIbHbIC
aTOMHAasg U MOJICKYJIApHasd MacChbl, BEUICCTBO, KJIaCCI/I(l)I/IKaI_II/Iﬂ BCIICCTB,

YMETb

L Ha3bIBATh: XUMHUYCCKUC SJICMCHTLI, COCAUHCHNA N3YUCHHBIX KJIACCOB,

. OIIPEJIETIATh: COCTAB BEIIECTB MO X (GOpMYiIaM, IPUHAAICKHOCTD BEIIECTB K
OTIpeNIeJIEHHOMY KJIACCY COSAMHEHUI, BAJICHTHOCTh 3JIEMEHTA B COCTUHECHHUSAX,

. COCTaBJIATh: (POPMYJIBI HEOPraHUUECKUX COCTUHEHUH N3yYEHHBIX KIaCCOB;

. o0pamaTbesi ¢ XAMUUECKOW OCYI0M U TAGOpaTOPHBIM 000PYAOBaHUEM;

. BBIYHCIIATH: MACCOBYIO JOJII0 XUMHUYECKOTO JIEMEHTA 110 (hopMyIie COeTMHEHUS; MACCOBYIO

A0JII0 BEUICCTBA B paCTBOPC,

Yuyenuk MOJIYYUT BO3MOKHOCTH HAYYUTHCH .

J UCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JESITEeIbHOCTH U
IIOBCEJHEBHOM KU3HHU JUIA:

J 6e301acHOro o0palleHus ¢ BEIIeCTBaMH U MaTepHaaMy;

. 9KOJIOTUYECKH IPAMOTHOIO ITOBEJCHUS B OKPYKAIOLIEH CpeJIe;

J OLICHKH BJIMSHUS XMMHYECKOTO 3arpA3HEHMSI OKPYKAIOLIEH Cpeibl Ha OPraHu3M YEJIOBEKA;

. KPUTHYECKOMN OLIEHKH UH(OPMALIUU O BEILIECTBAX, UCIOJIb3YEMBIX B OBITY;

J IIPUTOTOBJIEHUS PACTBOPOB 3aJaHHON KOHLICHTPALUH.

Conepxkanue y4eOHOro Kypca XuMud 9 kiacce.

Beenenne. O0mas xapakTepuCTHKA XUMHUYECKUX 3JIeMEHTOB M XMMHYECKHMX PeaKIHii.
Iepuonuveckuii 3axkoH u Ilepuoamueckasi cucrema xuMudeckux »3jementoB JI. H.
Menaeneena (10 u)

XapakTepuCTHKa JJIEMEHTA 110 €ro IMoJoKeHUIo B [lepuogndeckon cucreMe XMMHUYECKUX
anemenToB JI. YI. MenneneeBa. CBoiicTBa OKCHJIOB, KUCIOT, OCHOBAHUN U COJIEW B CBETE TECOPUH
AJEKTPOIUTUYECKON AUCCOLHUALMY U OKUCIICHUS-BOCCTAHOBIICHUS.

[TonsiTue o mepexoAHbIX aneMeHTax. AmdorepHOcTh. ['eHeTHuUecKUi psAJ MEepPeXOoaHOro
JJIEMEHTA.

Ilepnonnueckuit 3akoH u Ilepumonmueckas cucrema XuMHYecKux daeMeHToB [l U
Menpneneesa.

XuMH4YecKasi OpraHu3anys )KMBOM 1 HEKUBOW NMPUPOIbI. XUMUYECKUN COCTaB Apa, MAHTHH
U 3eMHOM KOpbl. XHMMHMYECKHE DIEMEHThl B KIETKaX JKUBBIX OpraHu3mMoB. Makpo- u
MHUKPOIJIEMEHTHI.

O06o011eHne cBeieHNni 0 XUMHUYeCKHX peakuusax. Kinaccudukanus XuMUYecKUX peaklui 1o
Pa3IUYHBIM MPU3HAKAM: «UHUCJIO U COCTaB PEarupyroluX U o0pa3yroIINXCsl BEIIECTBY», «TEIIOBOU
3pdeKT», «HampaBleHUE», «U3MEHEHHUE CTENeHEeH OKUCICHUS D3JEMEHTOB, 00pa3yoIMX
pearupyrolue BemecTa», «pasza», «MCIoIb30BaHNE KaTalIu3aTopay.

[lonsiTHe O CKOPOCTH XUMHYECKOM peakuuud. DakTopel, BIHAIOLNIME HA CKOPOCTH
XuMHueckux peakuuid. Karanuzatops! n katanus. UHrHOUTOpbl. AHTHOKCHIAHTHI.

JNemoncrpauuu. Pasnmuunbie ¢opmbl Tabmuuel J[. M. MenneneeBa. Mogenu aTtoMoB
aneMeHTOB 1—3-ro mepuozoB. Mojenb CTpoeHHs 3eMHOro Immapa (TOTepedHBlid  pas3pes).
3aBUCHUMOCTb CKOPOCTH XMMHMUYECKOM peakluy OT MPUPOJbl PEArupyroLINX BELIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOM PEAKINWH OT KOHIEHTPALMM pPEArupyroInX BEIMIECTB. 3aBUCHUMOCTH
CKOPOCTM XHMMMUYECKOM peakiuu OT IUIOLIAJAH COIPUKOCHOBEHHUs PpEarupyrolluX BeEIECTB
(«kUTAIUH c10i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakliuy OT TeMIIepaTypbl pearupyomumx
BemiecTB. ['oMoreHHsIi U rereporeHHbIN KaTanu3el. @epMeHTaTUBHBIN Katanus. UHrubuposanue.



JlabopaTopHusbie onbIThl. 1. [lonydyeHne ruipokcuia HUHKA U UCCIEN0BAHUE €TI0 CBOMCTB.
2. MonenupoBanne noctpoeHus llepuoamyeckoid cucTeMbl XUMHYECKHX »3jeMeHtoB J[. M.
MengeneeBa. 3. 3amenieHue xkeine3oM Mmenud B pactBope cynbhara menu (II). 4. 3aBucumocTh
CKOPOCTH XMMHUYECKOW PEaKLMK OT IPUPObI PEarupyroLUX BEIIECTB HA IPUMEPE B3aUMOCHCTBUSA
KHCIOT € MeTa/laMH. 5. 3aBHCHUMOCTb CKOPOCTM XUMHUYECKOW peakIuu OT KOHLEHTpaluu
pearupyromux BEIIECTB Ha MPUMEpPE B3aUMOJEUCTBUS LIMHKA C COJIIHOW KHMCIIOTOM pa3IMyHOU
KOHLEHTpaluu. 6. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peakluy OT IUIOLIaJd CONPUKOCHOBEHUS
pearupyromux BemecTB. 7. MoJenupoBaHHe «KHUISALIETO Cos». §. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON pPEAKIUU OT TEeMIEpaTyphbl pearupyroliux BEUIECTB HAa MPUMEPE B3aUMOJEHCTBUS
okcuma menu (II) ¢ pacTBopom cepHOM KHCIOTBHI Pa3IMYHON TemriiepaTypbl. 9. Paznmokenwue
MEPOKCHIa BOJOPOa C TOMOIIbio okcuaa mapranna (IV) u xaranassl. 10. OOHapykeHHe KaTaia3bl
B HEKOTOPBIX MHILIEBbIX MpoaykTax. 11. MHruOupoBanue B3aMMOICHCTBHS KUCIOT C MeTaslaMU
YPOTPOIIMHOM.

Tema 1. Metasuibl (17 4)

ITonoxenune ™eramwioB B Ilepuoandeckoil cucreme XumMudeckKux ovieMeHtoB J[. H.
MenpaeneeBa. Merauinueckasi KpUCTAUIMYECKAsl PEIIETKA U METAJUIMYECKas XUMHYECKas CBS3b.
Oo6mue ¢usznyeckue cBoiictBa MeTayuioB. CIIaBbl, UX CBOMCTBA W 3Ha4YeHHE. OOIMMe XUMUYCCKUE
CBOMCTBA METAJUIOB: PEaKUUHU C HEMETAUIaMU, KHUCIOTaMHU, COJIIMH. DJIEKTPOXUMHUYECKUH P
HaIIPSDKEHUN METaJUIOB. XMMHUYECKHE CBOWCTBA METAJNIOB KaK BOCCTAHOBUTEINIEH, & TAKKE B CBETE
UX TIOJIOXKEHHUSI B DJEKTPOXMMHMUYECKOM pANy HanpspkeHud MertamioB. Koppos3uss MeramioB u
croco0b1 60pBOBI ¢ HEW. MeTaisl B mpupoae. O0mme crioco0bl X NOTYYCHUS.

OO0masi XapakTepuCTHKA MIEJT0YHBIX MeTa/I0B. CTpoeHue atoMmoB. Lllenounsie MeTabl
— IpOCThIE BelllecTBa. BakHelle coeIMHEeHUs EI0YHbIX METAJIJIOB — OKCH/JIbI, THIPOKCHUIBI 1
conmu (XJopuabl, KapOOHATHI, CyNnb(}aThl, HUTPAThl), X CBOWCTBA M MPHUMEHEHUE B HAPOIHOM
xo3siicte. Kanuiinple ynoopenusi.

O0masi xapakTepucTHKa 3jeMeHTOB rjaaBHoil moarpynnsl II rpymmeil. Crtpoenue
atomoB. IllenouHo3zeMenbHbBIE METAUIBl — MPOCTHIE BeEllECTBA. BakHeWne coeluHEeHus
HIETOYHO3EMENbHBIX METAIIOB — OKCHIBI, TUIPOKCHU]IBI U COMHU (XJIOPHbI, KApOOHATHI, HUTPATHI,
cynbdatsl, pochatel), UX CBOMCTBA U IPUMEHEHHE B HAPOTHOM XO35HCTBE.

Amromunmii. CtpoeHue aroma, (pU3NYECKHEe U XUMHUYECKHE CBOMCTBA MPOCTOTrO BEILECTBA.
CoenvHeHUs aTOMUHUS — OKCUJ M TUAPOKCHI, UX aM(OTepHBIH xapaktep. Baxueilue comau
anmomMuHus. [I[ppuMeHenne aatoMUHUS U €70 COEAMHEHN.

Kenezo. CrpoeHue aroma, (U3NYECKHE W XUMHYECKHE CBOWCTBAa IMPOCTOrO BEILIECTBA.
CoennHeHus xere3a U X CBOWCTBA: OKCUIBL, THApokcuabl U conu xene3a (II u III). ['enetnyeckue
panel Fe2+ u Fe3+. 3nauenue xene3a u €ro COeIMHEHUH Il TPUPOJIBI M HAPOJTHOTO XO3SMCTBA.

JemoncTpanuu. OOpas3ibl IMIEJOYHBIX U IIEIOYHO3EMENbHBIX MeTauioB. OO0pa3ibl
cI1aBoB. B3anmopeiicTBue HATpus, TUTHS U KAJIBLUS C BOJIOM. B3auMoelicTBue HaTpUsL 1 MardHus
¢ kucaopoaoM. B3aumoneiictBue meramioB ¢ HeMeTaiutamu. [lomyuenne rugpokcuaos sxenesa (II)
u (III).

JlabopaTopHsblie onbIThl. 12. B3anMoaelicTBue pacTBOPOB KHUCIOT U COJIEH C METAJUIAMHU.
13. O3nakomiieHne ¢ pynamu xenesa. 14. OxkpammBaHue IUIAMEHU COJISIMH IIEJIOYHBIX METAJIJIOB.
15. B3aumoneiictBue kanpuusa ¢ Bogoi. 16. IlodyueHne rugpokcuia KaJlblius U UCCIEN0BAHUE €TI0
corictB. 17. llomydyeHume THAPOKCHIA ANOMHHUS W HCCIEJOBAaHWE €ro CBOMCTB. 18.
B3aumoneiicTBue xenesa ¢ consHoi kucnoroil. 19. [Momyduenue ruapokcunos xkenesza (1) u (I1I) u
W3y4YE€HHUE UX CBOMCTB.

IIpakT4yeckue padoThl

1.Pemenue skciepuMeHTANbHBIX 3a/1a4 Ha PAcllO3HAaBaHUE COCMHEHHUI METalIOB.

2.Pemienne 3KCiepuMEHTANIBHBIX 33/1a4 Ha NIOJyYEHUE COEANHEHUH METaJIJIOB.

Tema 2. Hemeransl (25 4)
OO0mras xapakTepuCTUKAa HEMETAIIOB: ToJIokeHue B [leprnoandeckoil cucTeMe XUMHIEeCKUX
anemenToB JI. . MeHneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB, 3JEKTPOOTpHUIaTeNbHOCTE (D0)



KaK Mepa «HeMeTaJUIMYHOCTH», psia 0. Kpucrannmueckoe CTpOEHHUE HEMETAIJIOB — IPOCTHIX
BemecTB. Amtotponusd. @uznueckue cBOMCTBa HEMETAIOB. OTHOCUTEIBHOCTD MOHATHA «METAILI
U «HEeMETaJL».

Bonopoa. Ilonoxenue Bogopoaa B [lepuognyeckoii cuctreMe Xumuueckux snementon /1. U.
MenpeneeBa. CtpoeHue aroma U MoJekynbl. Dusnueckue M XMMHUYECKHE CBOMCTBA BOJOPOJA.
[Toyuenue Bojopona B jgaboparopuu. [londydeHue Bomopoda B MpOMBIIUIEHHOCTH. [IpuMenenue
Boslopoia. KauecTBeHHbIE peakliny Ha ra3000pa3Hble BemecTBa (KUCIOPOI, BOJOPOL).

Bopa. Crpoenue monekyibl. Bogopoanas xumuueckast cBsi3b. U3nyeckrue cBOMCTBA BOJBI.
AHoMaiuu CBOUCTB BOJBL. ['uapodunbabie U THApodhoOHBIE BemecTBa. PU3HUECKUE U XUMHYSCKUE
cBoiicTBa Bojbl. KpyroBopot Boabl B ipupojie. Bogoouncrka. Aspanus Bojibl. beITOBbIE (DUIBTPHIL.
MunepanbHble BOJbI. JJUCTUIUTMPOBAaHHAS BOJIA, €€ TIOJYyYEHHE U IPUMEHEHHUE.

O60masi xapaktepucTHka rajioreHoB. CTpoeHHe aroMoB. [ajoreHsl: (uU3HYECKHE H
XHMHYECKHE CBOMCTBA. [IpOCThIE BEMIECTBA M OCHOBHBIE COEAWMHEHHS TaJlOT€HOB, UX CBOWMCTBA.
CoenMHEHNs TAIOT€HOB: XJIOPOBOJIOPOJ, XJIOPOBOJIOPOJHAsE KUCIOTa U ee conu. [IpuMeHeHue
rajoOreHOB U UX COEAMHEHUI B HAPOJIHOM XO35MCTBE.

Kuciaopon — xumumueckuid sneMeHT M mpocroe BemectBo. O30H. CocraB BO3ayxa.
duznyeckue 1 XMMUYECKHE CBOMCTBA Kuciopoza. [lonyueHne u npuMeHeHue Kuciopoja.

Cepa. Ctpoenue aroma, GuU3NYECKUE U XUMUYECKUE CBOMCTBA, AJUNIOTPONHS U PUMEHEHHE
pombOmueckoii cepbl. CoeqMHEHUsT Cephbl: CepoBOAOPOA, cyabhuabl, okcuabl cepsl (IV) u (VI), ux
MOJIy4eHHe, CBOWCTBA U NpuMeHeHue. CepHasi KUCIOTa U €€ COJM, UX NPUMEHEHHUE B HAapOJHOM
xo3sicTBe. [Ipon3BoicTBO cepHOM KUCIOTHI. CEepHHUCTAsI K CEPOBOAOPOIHASI KUCIOTHI M MX COJIH.

A3or. CTpoeHue aTomMa M MOJEKYNbl, (UINYECKUE U XMMHUYECKHE CBOWCTBA IMPOCTOTO
BEI[ECTBA. AMMUAK, CTPOCHUE, CBOMCTBA, MoTyyeHue u npuMenenne. Coiu aMMOHUS, KX CBOMCTBA
u npumenenue. Oxcuasl azota (II) u (IV). A3oTHast kucnota, ee cBoiicTBa u npuMeHeHne. Hurpartsl
U HUTPUTHL, TpolieMa HX COACPKAHUA B CEIBCKOXO3SIMCTBEHHOM MPOIAYKIIMU. A3O0THBIC
ynoOpeHusl.

®ocdop. Ctpoenune aroma, Dochop: PpuznuecKkne U XUMHUECKUE CBOWCTBA, aJUIOTPOIIHS,
cBoiicTBa Oenoro u kpacHoro ¢ocdopa, ux npumenenue. OCHOBHBIE coeqUHEHHs: oKcu (pocdopa
(V) u oprodochopnas kucnota, pocdarsl. DochopHbie y100peHus.

Yraepoa. CtpoeHue aroma, pU3NYECKUE M XUMUYECKHE CBOWCTBA, AaJIOTPOIMS, ajamas,
rpadur, xapOuH, ¢QynnepeHsl, cBoiicTBa Moaupukauuid, npumeHenue. Oxcuasl yraepoga (II) u
(IV), ux cBoiicTBa W NMpUMEHEHHUE. yroiibHas KUCJIOTa U ee coiau. KapOoHaThl: KambIUT, COJA,
MOTAlll, UX 3HaYEHUE B IPUPOJIE U )KU3HU YEJIOBEKa.

Kpemnnii. Ctpoenue aroma, KpUCTAJUIMYECKUN KPEMHHUM, €ro CBOMCTBa M NMPUMEHEHUE.
Okcupn xpemuus (IV), ero mnpupomseie pazHOBUAHOCTH. CuiuKaTthel. 3HAYEHHE COCIUHEHUMA
KPEMHHS B )KMBOU U HE)KUBOU npupoje. [loHsTHE 0 CHIMKAaTHON TPOMBIIUIEHHOCTH.

JemoncTpanuu. O6pa3siibl rajJloreHoB — MPOCTHIX BellecTB. B3aumoielicTBrE rajloreHoB ¢
HaTpUEM, C alllOMMHHMEM. BpITecHEHHEe XJIopoM OpoMa WM HoJa W3 PacTBOPOB HX COJIEH.
B3anmopeiictBue cepsl ¢ MeETaulaMM, BOJOPOAOM M  KHCIOpoaoM. Bsammopeicteue
KOHILIEHTPUPOBAHHOM a30THOW KUCIOTHI C Mebto. [lornomnienue yriem pacTBOPEHHBIX BEIIECTB WIIH
ra3oB. BoccranoBnenue Mean u3 ee okcuga yriaem. OOpasubl NPUPOAHBIX COEIWHEHUH XJopa,
cepsl, hocdopa, yriepoaa, kpemHusi. O0pasipl BAXHEHIINUX 111 HAPOTHOTO XO3SIMCTBA CYIb(aToB,
HUTPATOB, KapOOHATOB, pocharoB. OOpa3Ikl cTEKIIA, KEPAMUKH, LIEMEHTA.

JlabopaTopusbie onbiThl. 20. [lonydyenne u pacnosHaBanue Bopopoza. 21. MccnenoBanue
MTOBEPXHOCTHOTO HATSHKEHMS BOABL. 22. PacTBOpeHue nepMaHraHaTa Kajlds WIM MEJHOTO Kylopoca
B Bone. 23. I'maparamusi o6e3BokeHHOro cynbdara meau (II). 24. U3roToBieHue TUIICOBOTO
oTtrnedarka. 25. O3HaKOMIJICHHE C KOJUIEKITHEH ObITOBBIX (PrIbTpoB. 26. O3HAKOMIICHHE C COCTaBOM
MUHepanbHOM Boabl. 27. KauecTBeHHas peakiusi Ha rajloreHua-uoHbl. 28. llomydenuwe wu
pacnio3HaBaHue kuciopoaa. 29. I'openme cepsl Ha Bo3ayxe W B kuciopoge. 30. ColicTBa
pa3baBieHHOl cepHO kucnoThl. 31. M3ydenme cBoiicTB ammmuaka. 32. Pacmo3naBanue coseit
ammonusa. 33. CpoiictBa pa30aBlieHHOW  a30THOM  KuCJIOTBL. 34,  BzaumopeiicTBue
KOHIIGHTPUPOBAHHON a30THOM KHCIOTHI ¢ Menpto. 35. T'openue ¢Qocdopa Ha Bo3ayxe U B



kucioposae. 36. PacnosnaBanue QocdaroB. 37. I'openue yras B kucnopone. 38. Ilomydenue
YTOJIBHON KHCIOTHI M u3ydeHue ee cBoucTB. 39. Ilepexon kapOoHaTtoB B ruapokapOoHaThl. 40.
Pasznoxenne ruapokapbonara Hatpus. 41. IlomyueHwe KpeMHEBOH KHUCIOTHI M H3ydeHHE €€
CBOMCTB.

IIpakTyeckue padoTnl

3. Pemienue skcniepuMeHTanbHbIX 3a4a4 110 Teme «lloarpynna ranoreHosy.

4. Peluenue 3kciepuMeHTalbHBIX 3a7a4 1o TeMe «lloarpymnmna kuciaopoaay.

5. Ilonydenue, coOupaHue u paclio3HaBaHUE ra3oB.

Tema 3. O000meHre 3HAHMH MO0 XHMHMH 32 KYPC OCHOBHOM mKoJbl. IloaroroBka k
rocyaapcrBeHHoi urorosoii arrecrauuu (OI'J) (7 v)

Ilepuonnueckuii 3akoH u llepmoamdeckass cucrema xumuyeckux isnemeHtoB J[. U.
MenneneeBa. OU3NUECKUN CMBICT MOPSIKOBOTO HOMEpPA JIEMEHTA, HOMEPOB MEPUOAA U TPYIIIbL.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U MX COCIMHEHMI B MEPHOJIaX U IPYyMIax B CBETE
MPEICTABJICHUI O CTPOCHUU aTOMOB AJIEMEHTOB. 3HAUCHHUE MEPUOTUUECKOTO 3aKOHA.

Buapl XuMU4YeCKUX CBSI3€M M TUIBl KPUCTAIUIMYECKUX PEIIETOK. B3aMMOCBSI3b CTPOCHUS U
CBOCTB BEIIICCTB.

Knaccudukanuss XUMHUYECKMX pEaKIMi 110 PAa3IMYHBIM IpU3HaKaM (YKCIO M COCTaB
pearupyoImux U 00pa3yIoNIuxcs BEIIECTB; HATMYHE TPaHHIBI pasziena (a3; TerioBoi 3¢ ¢ekrT;
W3MEHEHUE CTENEHEM OKHUCJIEHHS aTOMOB; MCIOJIb30BaHUE KaTaJIM3aTopa; HaIlpaBJICHUE
nporekanus). CKOpOCTh XMMUUYECKHX peakiuil u (axTopsl, Biaustomue Ha Hee. OOpaTUMOCTh
XUMUYECKHUX PEaKIIUK U CIIOCOOBI CMEIICHHS XUMHYECKOTO PAaBHOBECHS.

IIpocTeie M ciiokHBIE BemecTBa. MeTamibl 1 HEMETaJUIbl. [ €eHeTHYecKue psaabl MeTallia,
HEMeTaJula M MepexoJHoro Meramia. OKCHUIIbI M THIPOKCUIBI (OCHOBAHUS, KHCIIOThI, aM(pOTEepHBIC
TUAPOKCHIBI), cou. VX cocTaB, kinaccudukanus u o01mue XMMAYECKUE CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTUYECKON JUCCOIUALIHH.

Tema 4. TlepBoHaYadbHBIE CBEIEHUS O CTPOEHHH OPraHUYECKHX BellecTB. (3 4acoB)

VYreBoaopoabl: METaH, 3TaH, 3TUJIeH. VICTOUHUKN yTieBOI0OpOAOB: NPUPOIHBIN ra3, HedTh,
yronb. Kucinopozacoaepxaiiye COeAMHEHUS: CUPThI (METAHOJ, TAHOJI, TMNIMLEPHUH), KapOOHOBbIE
KHUCTIOTHI (YKCyCHasi KHMCIIOTa, aMHUHOYKCYCHasi KHCIIOTa, CT€apUHOBas M OJIEMHOBAsl KUCJIOTHI).
buonornyeckn BaKHbIE BEIIECTBA: JKUPBI, IJIOKO3a, Oenku. XHUMHUYECKOe 3arpsi3HeHHe
OKpY’KaroIllel Cpelibl U €ro NOCIeACTBHUS.

IIpakT4yeckune padoThI

6 MzroroBnenue Moienen yriaeBogopo/IoB.

Tema 5. Xumus u :ku3Hb (5 yaca).

UenoBek B MUpPE BELLIECTB, MATEPHAJIOB U XUMUYECKUX PEAKIUH.

Xumust U 3710poBbe. JlekapcTBeHHblE mpenapaTbl M MPOOJEMbI, CBS3aHHbIE C UX
NpPUMEHEHHEM. 3aKOH O 3alluTe MpaB norpedbureneil. Xumus u numa. KanopuiHOCTH KUPOB,
0enKoB U yriieBo10B. KoHCepBaHTHI MUIIEBBIX MPOAYKTOB (IIOBApEHHAs COJb, YKCYCHAs KUCIIOTA).

XVMHYEeCKHE BEIeCTBA KaK CTPOMUTENbHbIE W IOJENIOYHble MaTepuaibl (Mes, Mpamop,
U3BECTHSK, CTEKJIO, IEMEHT). XMMUYECKOE 3arpsI3HEHUE OKPYIKAIOILIEN CPEIbl U €T0 MOCIIEICTBUS.

[Tpo6GieMbl O6€30MacHOrO MCIOIb30BAHUS BEIIECTB U XUMHUUECKHUX PEAKIINI B TOBCETHEBHOM
*uU3HU. TOKCHUYHBIE, TOPIOUKE U B3PHIBOONACHBIE BEIIECTBA. bpITOBAs XMMHUECKask TPAMOTHOCT.

JemoHcTpanyu

OO0pa31bl JIEKapCTBEHHBIX MpenapaToB.

OO0pa31bl CTPOUTENBHBIX U MOJEIOYHBIX MAaTEPUAJIOB.

OO0pa31pl yIIaKOBOK MUIIEBBIX MPOAYKTOB C KOHCEPBAHTAMH.

3amuTa npoexkToB(1 yac)



TemaTudeckoe IVIAHUPOBaHUE

Ne Tema Koxn-Bo
1/ JacoB
1. Beenenue. OOmias xapakTepUCTHKA XUMHUYECKHUX DJEMEHTOB H 10
xuMuyeckux peakuui. Ilepmonnueckuit 3axkoH u llepuonmyeckas
cucteMa xuMudeckux snemenToB . M. MenaeneeBa
2. MeTans 17
3. Hemeramisl 25
4. OO6oOuieHne 3HAHUM 1O XUMUM 32 KypC OCHOBHOM IIKOJIBL 7
IToaroToBka K rocynapcTBeHHON UTOroBoi arrectamuu (OI'D)
5. ITepBoHavabHBIC CBEJICHUS O CTPOSHUN OPTaHUYECKUX BEIIECTB. 3
6. XHUMUS U )KU3HDb 5
7. 3anura nNpoeKTOB 1
BCETO 68

10



