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Paznea 1.

Pe3ynbTaTthl OCBOCHUA y4eOHOro mpeaMera XUMHUA (JINYHOCTHBIE,
MeTanpeaMeTHbIe U PeIMeTHbI)
8KJIACC

[Ipy w3ydeHWH XUMHUHU B OCHOBHOM IIIKOJIE OOCCIEYMBACTCS JIOCTHKEHHUE
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.

JIn4HOCTHBIE:!

* B IICHHOCTHO-OPHUEHTAIIMOHHOW c(epe — UYBCTBO TOPJIOCTH 3a POCCHUUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIIIEHUE K TPYY, IEeeYCTPEMICHHOCTb;

* (opMHupOBaHKE LIEHHOCTH 3J0pPOBOr0 M Oe30IacHoro obpasa >KM3HH, YCBOCHHE
NPaBWI UHANBUAYAJTBHOTO M KOJUIGKTUBHOTO O€30IMaCHOTO MOBEICHUS B YPE3BBIYATHBIX
CUTYaIMSIX, YTPOKAIOIINX KU3HU U 3I0POBBIO JIFO/ICH;

* B TPYIOBOWM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HaibHEHIeH
00pa3oBaTeIbHON TPAEKTOPUY;
* B IIO3HABATEIIbHOW (KOTHUTHBHOW, WHTEIEKTyallbHON) cdepe — yMeHue

YIIPABJIAITh CBOEH IT03HABATEIILHOU 1€ TEIHOCTHIO.

* (QopMHupOBaHHME OCHOB JKOJOTMYECKONW KYJIbTYpPhbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOI'0 MBILIJICHHS, PAa3BUTUE OIbITA 3KOJOTMYECKHU
OpPUEHTUPOBAHHON  pe(]IEKCUBHO-OIIECHOYHON W  MPAKTUYECKOW JACATEILHOCTH B
YKA3HECHHBIX CUTyalUsIX;

MeranpeamerHeie

* YMEHHE CaMOCTOATEIbHO OMNPEAENATh LIEeU CBOEro OOyYeHHs, CTaBUTh U
dbopmMmynupoBath 1151 ceOsi HOBBbIE 3a7aud B y4€Oe M TO3HABATENBHOU JEATEIbHOCTH,
pa3BUBATh MOTMBBI 1 MHTEPECHI CBOEH MMO3HABATEILHON JNEATEIbHOCTH;

* YMEHHUE CaMOCTOSTEIBHO IUIAHUPOBATh NYTHU JOCTHXKEHHUSA LEIEH, B TOM YHUCIIE
albTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh Haunbojee A(PGEeKTUBHBIC CHOCOOBI pEIICHUs
y4eOHBIX U MTO3HABATEIbHBIX 33]1a4;

* YMEHHME COOTHOCUTb CBOM JEHUCTBUSA C IUIAHUPYEMBIMHU pPE3yJIbTATAMMU,
OCYIIECTBIISITh KOHTPOJIb CBOEW JESITEIbHOCTH B IMPOLIECCE TOCTHKEHUS Pe3yJibTaTa,
OTIPEIeNSITh CHOCOOBI JIEUCTBHIA B paMKax MPEIIOKEHHBIX YCIOBUH M TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUU C U3MEHSIOLIEUCS CUTYalLUE;

* YMEHHE OLICHUBATH MPABUILHOCTD BBHIMOJHEHUS yUeOHOM 3a/1auu,

COOCTBEHHbBIE BO3MOXHOCTH €€ PEIICHHUS;

* BJIAJICHUE OCHOBAMHM CAMOKOHTPOJIA, CaMOOLEHKH, MPUHATUA PEUICHUN U
OCYIIECTBJIICHHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATEIHLHOM IEITEIbHOCTH;

* YMEHHUE ONpeaeisaTh MOHATHS, co37aBaTh 0000IIEHNs, YCTaHABIMBATh aHAJIOTHUH,
KJIacCU(UIIMPOBATh, CAMOCTOSTENBHO BBIOMpPATh OCHOBAaHUS W KPUTEPUU IS
KJlaccu(UKaIY, YCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMmo3akioueHue (MHAYKTUBHOE, NEAYKTUBHOE W MO aHAJOTHM) U JIeJaTh
BBIBOJIBI;

* YMEHHUE CO3/1aBaTh, IPUMEHSIThH U MPE0OPA30BLIBATH 3HAKU U CUMBOJIBI, MOJICIH U
CXEMBI TSI peIIeHUsT yIeOHBIX U TTO3HABATEILHBIX 33/1a4;



* YMEHUE OPraHU30BbIBaTh YUEOHOE COTPYJHUYECTBO U COBMECTHYIO JICSITEIBHOCTh
C Y4YHUTEJIeM U CBEPCTHHKaMU; paOoTaTh MHAMBUAYAJIbHO W B TPYIINE: HaXOIUTh OOIIee
pelieHre W paspeniaTb KOH(QJIMKTHL HAa OCHOBE COTJIACOBAHMS TMO3UIMK M y4éTa
WHTEPECOB; POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;

* YMEHUE OCO3HAHHO HCIOJIb30BAaTh PEUEBBIE CPENICTBA B COOTBETCTBUHU C 3aJayei
KOMMYHUKAIINH ISl BBIPAXKEHUS CBOUX UYBCTB, MBICJIEH U MOTPEOHOCTEN; TIIAHUPOBAHUS
U PErylsilud CBOEH [EATEIbHOCTH; BJIAJEHUE YCTHOM M MHUCBMEHHON pEeYblo,
MOHOJIOTUYECKON KOHTEKCTHOU PEYbIO;

* (¢dopMHpOBAaHHME H PA3BUTHE KOMIETEHTHOCTH B 00JIACTU WCTOJIb30BAHUS
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

* (hOpMHUPOBAHHE U PA3BUTHE IKOJIOTUICCKOTO MBIIUICHUSI, YMEHHUE TPUMEHSTH €0
B TO3HABATEIbHOW, KOMMYHHKATUBHOW, COIMAIBHOW MpPAKTUKE M TPOodecCHOHATLHOMN
OpHUEHTALIUY.

[Ipenmernsie:

1.B mo3naBaTenbHOM cdepe:

* JaBAaThb OMNPEAECICHHUS HU3YYEHHBIX MOHATHUN: «XUMHUYECKHU DIEMEHT», «aTOM),
«HMOH», «MOJIEKYJIa», «IPOCTbIE U CIOXKHBIE BEIIECTBA», «BEIIECTBO», «XMMHUYECKas
dbopMynay, «OTHOCUTENIbHASI aTOMHAsl Maccay, «OTHOCUTENIbHAs MOJEKYJspHas maccay,
«BAJICHTHOCTB», «CTENEHb OKHUCJICHHUS», «KPHUCTAJUIMYECKAsl PEIIETKa», «OKCUIbI»,
«KUCJOTBI», «OCHOBAHUA», «CONHN», «aM(POTEPHOCTbY», «HUHAUKATOPY», «II€PUOIUYECKUIM
3aKOHY, «riepuonuyeckas  Tabiumay, «HA30TOIBI», «XAMUYECKas CBSI3bY,
(QIIEKTPOOTPULIATENIBHOCTEY, «XHUMHUYECKas pPEaKkuus», «XUMUYECKOE YPaBHEHHUEY,
«TEHETHYECKass CBA3b», «OKHUCIEHHE», «BOCCTAHOBIEHUEY», <OIEKTPOJUTHYECKAS
JACCOLIMALIHS», KCKOPOCTh XUMHUYECKOU pEAKIIUNY;

* OmnucaTh JAEMOHCTPAIMOHHBIE W CaMOCTOSITEILHO IPOBEICHHBIE XUMHUYECKUE
3KCIIEPUMEHTHI;

* ONKUCBHIBATh W pA3JIMY4aTh H3YYEHHbBIE KJIACChl HEOPTAHUYECKHX COCIMHEHUH,
MIPOCTHIE U CIIOKHBIC BEMIECTBA, XUMUUECKUE PEAKIIUY;

* KJIaCCU(PUITUPOBATH U3yUECHHbIE OOBEKTHI U SIBJICHUS;

* JieNiaTh BBIBOJBI M YMO3AKJIIOUEHHUS U3 HAOJIOJCHUM, U3YYEHHBIX XUMUYECKHUX
3aKOHOMEPHOCTEN, MPOTHO3UPOBATH CBOMCTBA HEM3YUYECHHBIX BEIIECTB I10 AHAJIOTHHU CO
CBOVMCTBAMU M3YyUYEHHBIX;

* CTPYKTYpHpOBaTh HW3YyUYCHHBIM Marepual U XUMHUYECKYI0 HHPOpPMAIHIO,
MIOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB;

* MOJICJIMPOBATh CTPOCHHE AaTOMOB 3JIEMEHTOB |-3 MEpHOmOB, CTPOCHUE MPOCTHIX
MOJIEKYJI,

2. B 11IeHHOCTHO — OpHEeHTAIMOHHOH cdepe:

* aHAJIM3UPOBATh M OIICHUBATH MOCJEACTBUS Ui OKPYXKAIOIIEH Cpelibl OBITOBOM U
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOTKOM BEIIECTB;

3. B tpynoBoii cdepe:

* IPOBOAUTH XUMUYECKUN IKCIIEPUMEHT;

4. B cdepe 0e30MaCHOCTH KU3HEAEATETHHOCTH:

* OKa3blBaTh IMEPBYIO IOMOIIb IMPHU OTPABICHUAX, 0XKOrax W APYruX TpaBMax,
CBSI3aHHBIX C BELIECTBAMU U Ja0OPAaTOPHBIM 000PY/I0BAHUEM.



9 knace

JIn4HOCTHBIE pe3yJIbTaThl 00y4YeHust

VYyammiicss MO0JIKeH: 3Hamb U HOHUMAMbB. OCHOBHBIE MCTOPUYECKHE COOBITHS,
CBS3aHHBIE C pa3BUTHEM XUMHUU U OOIIECTBA; JIOCTIKEHUS B O0JIACTH XHUMHU U
KYJIbTYPHBIE TPAAULMH (B YACTHOCTHU, HAyYHbIE TPAIULMU) CBOEH CTPAHbI; OOIIEMUPOBBIE
JOCTHKEHHUS B 00JIaCTU XMMHUM; OCHOBHBIE IPUHIMUIIBI U [TpaBUjIa OTHOLLIEHUS K IPUPOIE;
OCHOBBI 3/10pOBOr0 00pa3a KU3HU U 3/I0pOBbECOEpEraruX TEXHOIOTUil;

OpaBWiia TIOBEACHHUS B UPE3BbIYAWHBIX CHUTYallUSX, CBS3aHHBIX C BO3JIEWCTBHEM
pa3IMYHBIX BEUIECTB; OCHOBHBIE IMpaBa U OOSI3aHHOCTU TpakAaHWHA (B TOM YHCIE
ydamierocsi), CBA3aHHbIE C JIMYHOCTHBIM, HNPO(ECCHOHATBHBIM M  KU3HEHHBIM
CaMOOIIPE/EIICHUEM;

COLIMAbHYIO 3HAUUMOCTb U COJIepKaHue Npodeccuil, CBI3aHHbIX C XUMUEH;
UCHBIMBIEAMDb. YYBCTBO TOPAOCTU 32 POCCUUCKYIO XMMHYECKYIO HAyKy M YBaKEHHE K
UCTOPUM €€ Pa3BUTHUS; YBa)XKEHHWE W NPUHATHE JOCTIXKCHUU XUMHHM B MHpE; JIOOO0Bb K
NPUPO/IE; YBAKEHUE K OKPYKAIOMUM (Yy4aIIUMCS, YUUTENSIM, POIUTENSIM U JIp.) — YMETh
ClIymiaTh W CIbIIIaTh NApTHEpa, MPU3HaBaTh MPAaBO KaXIOro Ha COOCTBEHHOE MHEHUE,
OPUHUMATh PELIEHUS] C Y4YETOM MO3MIMH BCEX YYaCTHUKOB; YYBCTBO MPEKPACHOrO U
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BEILECTB M MX IMpPEBpALICHUM;
CaMOYBa)XEHHE U IMOLIMOHAIbHO-TIOJ0KHUTEIbHOE OTHOIIEHHE K ce0e;

npuszHaeamp: 1IEHHOCTb 370pOBbS (CBOETO W JPYrux JitojeH); HEOOXOIUMOCTb
CaMOBBIPaYKEHUs, CAMOPEATTU3ALNH, COLUATBHOIO PU3HAHUS;

0co3Haéamp: TOTOBHOCTh (WJIM HETOTOBHOCTb) K CaMOCTOSITENBbHBIM IOCTYIKaM H
NENCTBUSAM, OTBETCTBEHHOCTh 3a HUX pEe3yJbTaThl; TOTOBHOCTb (MJIM HETOTOBHOCTBH)
OTKpPBITO BbIpa)kaTh M OTCTAaWBaTh CBOK IMO3HMIMI0 U KPUTUYHO OTHOCUTHCS K CBOHMM
MOCTYIIKaM;

npoaenamp:  DKOJIOTMUECKOE  CO3HAHUE;  JOOPOXKENIaTeNnbHOCTh,  JIOBEPHE U
BHUMATEJIbHOCTb K JIFO/ISIM, TOTOBHOCTb K COTPYJHUUYECTBY U JIpYyKO€, OKa3aHUIO OMOILU
T€M, KTO B HeH HyXKJIaercs; O0OOOIIEHHbIH, YCTOMYMBBIA M U30MpaTeNbHbII
NO03HaBaTENbHbIM UHTEpPEC, MHULIMATHUBY U JTF0003HATEIHHOCTh B U3yUYEHUU MUPA BEILIECTB
U peakluii; 1eeyCTPEMIIEHHOCTh U HACTOMYMBOCTh B JIOCTHIKEHUU 11€JIeH, TOTOBHOCTD K
IPEOJOJIEHUI0 TPYAHOCTEH; YOEXKIEHHOCTh B BO3MOXKHOCTM IIO3HAHUSA MPUPOJIBI,
HEOOXOAMMOCTH Pa3yMHOTO HCHOJb30BAaHUS JOCTM)KEHUH HAyKH M TEXHOJOTWH AJis
pa3BUTHUS OOIIECTBA;

yMemb: YCTAaHABIMBATh CBA3b MEXKAY LENbI0 M3YYEHUS XMUMHHM U TEM, I YEero OHa
OCYUIECTBIISIETCS (MOTHBaMM); BBITIOJIHATD KOPPUTUPYIOILYIO CaMOOIICHKY,
3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3yYEHUS] XUMUU U BHECEHUH HEOOXOIUMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIMX J3TalaM M cHocobaM H3Yy4YeHHMs Kypca XHUMHU;
BBINIOJIHATh PETPOCHEKTUBHYIO CaMOOILIEHKY, 3aKJIIOYAIOIIYIOCS B OLIEHKE IMpolecca U
pe3ynbTaTa MU3y4eHUs Kypca XMMHUH OCHOBHOW IIKOJIBI, MOJABEJEHUN UTOIOB HA OCHOBE
COOTHECEHHUS LIENEN U Pe3yIbTaTOB;

MeTanpeaMeTHbie pe3yJbTaThl 00y4eHUs
VYvuanuiics O0JKeH ymMemb: ONPEICTATh Ielib y4eOHOW JEeATEebHOCTH C TOMOIIBIO
YUHUTEIS U CAMOCTOSITEIHHO, MCKaTh CPEACTBA €€ OCYIIECTBICHUS, padoTas Mo IUIaHY,



CBEpATh CBOM JCHCTBHUSI C IENbI0O U MPU HEOOXOJUMOCTH HCHPABISATH OIIMOKU C
IIOMOIIBIO YUUTEIISL U CAMOCTOATENBHO;

COCTaBJISAATh AHHOTALUIO TEKCTA;

Cco3/laBaTh MOJIENU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U
NpPEICTaBIEHUEM HX B MPOCTPAHCTBEHHO-Tpauueckol WM 3HAKOBO-CHUMBOJIWYECKON
hopme;

OTIpEeNSITh BUABI KilacCu(PUKalMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILECTBIIATH MPSAMOE JEAYKTUBHOE J1I0KA3aTEIbCTBO.

Yyammiicst 10J5KeH ymems: paboOTaTh MO COCTABICHHOMY IUIaHY, MCTIONB3Ys HapsAy C
OCHOBHBIMU U JIOTIOJIHUTENIbHBIE CpPEJCTBA (CHPaBOYHYIO JIUTEPATypy, CIOKHBIE
npuOopsl, cpeacta MKT); ¢ moMompio yunuTenss OTOMpaTh AJi pelIeHUs y4eOHbIX 3a1au
HEO0OXO/IUMBIE CIIOBAPH, FHITUKIIOTENH, CIIPABOYHUKH, JIEKTPOHHBIE IUCKU;
COTNOCTaBJATh W OTOMpaTh HHQPOpPMAIMIO, TOJYYEHHYIO U3 Pa3IUYHBIX HCTOUYHHKOB
(cioBapu, SHUUKIONEANH, CIPABOYHUKH, SJIEKTPOHHbBIE TUCKH, CeTh HTEepHET);
MpeACTaBIATh UHPOPMAIUIO B BUJE TAOJIHI], CXEM, OIIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npumenenueM cpeacts UKT;

oQOpMJISITh CBOM MBICIIM B YCTHOM M NMHUCHMEHHOW PEYM C YYETOM CBOMX YUEOHBIX H
YKU3HEHHBIX PEYEBBIX CUTYalLlMi, B TOM yucie ¢ mpuMenenueM cpeacts UKT;

COCTaBJISITh PELIEH3UIO HA TEKCT;

OCYILECTBIISTH JOKA3aTENbCTBO OT IPOTUBHOTO.

IIpeaMeTHBIE pe3ybTAaThI 00y4YeHUsI

Yyammics 10JKeH ymems:

WCIIOJIb30BATh TIPU XAPAKTEPUCTUKE NPEBPAIICHUN BEIIECTB MMOHATHUS: «XHUMHUYECKas
peaKIus», «PEaKIUu COCAUHEHUS», «PEAKIMH PA3IOKEHUI», «PEaAKIMu OOMEHa,
«pEAKUMH 3aMEUICHUS», «PEAKUUH HEUTpAIU3aALUN», <OK30TEPMUUYECKUE pPEAKLIMN»,
(QHJIOTEPMUYECKUE PEAKIUU», «OOpaTUMBIE pPEAKIMN», «HEOOpATUMBIE pPEAKIIUN»,
«OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuun», «COMOTCHHBIE peakuum»,
«TETEPOTrCHHBIE PEAKLINNY, «KATAJTUTUUECKUE PEAKIINNY, «HEKATATUTUIECKUE PEAKLIUN,
XapaKTepU30BaTh XUMUYECKHE HJIEMEHThl |—3-r0 TEpPHOJO0B MO HMX IMOJIOKEHUIO B
[Iepuonnueckoii cucreme xumudeckux 31neMeHToB /. 1. Menneneesa: XuMUUEeCKUM 3HaAK,
MOPSIIKOBBIA HOMEp, MEPHOJ, TpyNma, MOArpylnmna, OTHOCUTEIbHAs aTOMHas Macca,
CTpoeHue aroma (3apsi sapa, YMCIO MPOTOHOB U HEUTPOHOB B fANpe, OOIIEE HYHUCIIO
AJIEKTPOHOB, PACHPEACIICHUE DIEKTPOHOB IO JJIEKTPOHHBIM CIJIOSAM, MPOCTOE BEIIECTBO,
dbopmMyna, Ha3BaHWE W THUIl BBICIIEIO OKCHAA M THAPOKCHIA, JETYYEro BOJOPOIHOTO
coeMHEeHus (7151 HEMETAJIJIOR));

XapakTepu30BaTh OOIIME XMMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHJIIOB U THUJPOKCHU]IOB;
NPUBOJIUTH MIPUMEPHI PEAKIIMNA, TOATBEPKAAIONINX XUMUYECKHE CBONUCTBA aM(OTEPHBIX
OKCHUJIOB Y TUJPOKCHUIOB;

J1aBaTh XAPAKTEPUCTUKY XUMUYECKUX PEAKIIUM 10 YUCIY U COCTABY MCXOJHBIX BEIIECTB U
OPOAYKTOB pPEAKUUHU; TEmIoBoMy 3(PQeKTy; HalpaBiICHUIO TMPOTEKAHUS PEaAKIINH;
W3MCHEHUIO CTEIECHEH OKHCIIEHUS DIEMEHTOB; arperaTHOMy COCTOSIHUKO HMCXOJHBIX
BEILECTB; YYAaCTHIO KaTalIN3aTopa;

OOBSICHATH U TPUBOJUTH MPUMEPHl BIUSHHUS HEKOTOPBIX (HakTOpoB (mpuponaa
pearupyronmx BEUIECTB, KOHIIEHTPALMs BEIIECTB, JABJICHUE, TEMIIEPATYPA, KaTAIU3aTOD,
MOBEPXHOCTh COMPUKOCHOBEHUSI PEArUPYIOIIUX BEIIECTB) HA CKOPOCTh XUMHUYECKUX
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peaxiuii; HabMI0JaTh U OMKUCHIBATh YPABHEHUS PEAKLU MEXIY BEIIECTBAMH C TIOMOIIBIO
€CTECTBEHHOT0 (PYCCKOI'0 MJIM POJTHOTO) S3bIKA U SI3bIKA XUMUU;
IPOBOJUTH OMBITHI, MOATBEPKAAOIINE XUMHUECKHE CBOMCTBA aM(OTEPHBIX OKCUIOB U
THJIPOKCHUJIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakUuu OT Pa3IMYHBIX (DaKTOpOB
(mpupoja pearupyrolrux BelleCTB, KOHIEHTpALMs BEIECTB, JaBJICHHUE, TeMIeparypa,
KaTajn3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS PEarupyromnX BEIECTB).
HAOJIIOIaTh M ONUCHIBATH YPAaBHEHHS pEAKIUN MEXKIYy BEIIeCTBAMH C IOMOIIbIO
€CTECTBEHHOI'0 (PYyCCKOT'0 WJIM POJHOI0) S3bIKA U SI3bIKa XUMUMU;
POBOJUTH OMBITHI, MOJITBEPKIAIOIINE XUMUYECKHUE CBOWCTBA aM(OTEPHBIX OKCHAOB U
THJIPOKCUIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaklMu OT Pa3INYHbIX (HaKTOpOB
(mpupoja pearupyrollux BeIIEeCTB, KOHLUEHTpalUsl BEIIECTB, JaBJICHHUE, TEMIEparypa,
KaTaju3aTop, MOBEPXHOCTh CONPUKOCHOBEHUS PEArNPYIOIIMX BEIIECTB).
OTpEAENsITh, UCXOAS U3 y4eOHOH 3a/auu, HEOOXOUMMOCTh MCIOJb30BaHUS HAOIIOACHUS
WU DKCIIEPUMEHTA.
Paspnen 2. Coaep:kanue y4eOHOrO mpeamra.
8 kiace
BBenenue (5 4)
[lpenmer xumuu, Meroapl TO3HAHUS B XUMHUHM: HAONIOACHHE, DSKCIEPUMEHT,
MoaenupoBaHue. M CTOUHMKM XUMHUYECKOW HHGOpMaluu, €€ IMOJIydeHHe, aHalu3 U
IIPEACTABIECHUE €T0 PE3YJIbTATOB.
[ToHsiTHE O XMMHYECKOM 3JIEMEHTE U (POpMax €ro CyIiecTBOBAaHUS: CBOOOJHBIX aTOMax,
IIPOCTBIX U CJI0KHBIX BELIECTBA
[IpeBpaienus BemecTB. OTIMYME XUMHUUECKUX pEaKUMi OT (pu3nueckux siBieHuil. Poib
XUMUU B KU3HU desioBeka. Xemodmms u xemodoous.
Kparkue cBeneHus U3 UCTOpUM BO3HMKHOBEHMS W pa3BuTus xuMud. [leprop anxummum.
[lonsitue o gunocopckom kamue. Xumusa B XVI B. PazButue xumum Ha Pycu. Ponb
OTEUECTBEHHBIX YYEHBIX B CTAaHOBJICHHMM XHMHUYECKOM Hayku - pabotei M. B.
JlomonocoBa, A. M. bytnepoga, JI. 1. Menneneena.
XHWMHYECKasl CHMBOJIMKA. 3HAKM XUMHUYECKHX DJJEMEHTOB M IPOUCXOXKICHUE HX
Ha3BaHU. Xumuueckue ¢Gopmyisl. UWuaexkcel u  kodpduuuentsl. OTHOCHUTENbHBIE
aTOMHasi M MOJIEKYJsIpHas Macchl. Pacduer MaccoBOM MOIM XMMHYECKOI'O 3JIEMEHTA I10
dbopmyIie BelecTna.
[Tepuoguueckas cucrema xuMudeckux diiemeHToB [[. M. MenpaeneeBa, ee CTpykrypa:
Maible W OOJbIIME TEPUOAbl, TPYNIbl M NOArpyNnbl (TJaBHas U MOOOYHAs).
[lepuoguyeckas cucTeMa Kak CHOPAaBOYHOE IMOCOOME JUIsl TMOJYy4YEHUs CBEIECHUU O
XUMHAYECKUX DJIEMEHTAX.
Pacuernsblie 3amaun. 1. HaxoxeHHME OTHOCHUTEIBHOW MOJIEKYJIIPHOW MAacChl BEIIECTBa
10 ero XxuMuyecko popmyiie. 2. Beiuucienne MaccoBoil J0JM XUMUYECKOTO 3JIEMEHTA B
BEIIECTBE O ero (hopmyIie.
Tema 1. AToMmbl xXUMHYecKHX 3J1eMeHTOB (10u)
ATomMBI Kak (opMa CyIIEeCTBOBaHUS XMMHYECKUX 3J€MEHTOB. OCHOBHBIE CBEIEHUS O
CTpOEHUHU aToMOB. Jloka3zaTenbCTBa CIOXHOCTU cTpoeHHUs: aroMoB. OmbIThl Pesepdopra.
[InanerapHas MOJENIb CTPOEHUS aTOMA.
CocTaB aTOMHBIX sJ€p: NPOTOHBI W HEUTpoHBl. OTHOCUTENbHAs AaTOMHAs Macca.
B3anMocBs3b NOHATUN «IIPOTOHY», KHEUTPOHY, KOTHOCHUTENIbHASI AaTOMHAsI Macca.



N3MeHeHne uwuciia NPOTOHOB B sAJp€ aTromMa - OOpa30BaHUE HOBBIX XHUMHYECKHUX
AJIEMEHTOB.

N3meHeHne uuciaa HEUTPOHOB B siApe aroMa - oOpazoBaHue M30TOMOB. COBpeMEHHOE
ONPEICIICHUE TTOHATHUS «XUMUYECKUU 3JIEMEHT». M30Tonbl Kak pasHOBUIHOCTH aTOMOB
OJIHOI'O XMMHUUYECKOT'0 3JIEMEHTA.

DneKTpoHbl. CTpOEHUE 3IEKTPOHHBIX YPOBHEHM aTOMOB XMMHUYECKHX 3JIEMEHTOB MaJlbIX
nepuonoB nepuoguueckon cucremul . M. MenneneeBa. [loHsiTHE O 3aBEPIICHHOM H
HE3aBEPUICHHOM 3JIEKTPOHHOM CJIO€ (3HEPTe€TUYECKOM YPOBHE).

[Tepuoguueckass cucrema xumMudeckux sjaemeHToB [[. M. MengeneeBa u cTpoeHue
aTOMOB: (DM3UYECKHUI CMBICII TIOPSIAKOBOIO HOMEpa 3JIeMEHTa, HOMepa TPYIIbI, HOMepa

nepuoja.
M3MeHeHne yucna 3J€KTPOHOB Ha BHELIHEM AJIEKTPOHHOM YPOBHE aToMa XHMHYECKOIO
JJeMEHTa - Oo0pa3oBaHUE TMOJOXKUTEIbHBIX MW  OTPUIATEIbHBIX HOHOB. HoOHHI,

o0pa3oBaHHBIC aTOMaM{ METAJUIOB U HEMETAIUIOB. [[pUIuHbBI M3MEHEHHUS METANTMYECKUX
Y HEMETAJJIMYECKUX CBOMCTB B MEPHOJaX U TPYyIITax.
OG6pazoBanue OuHapHBIX coequHenuil. [lonstue 006 noHHOM cBsi3U. CxeMbl 00pa3oBaHUs
MOHHOM CBsA3U. B3anmojeicTBuEe aTOMOB XUMHYECKHX 3JIEMEHTOB-HEMETAJLUIOB MEXIY
co0oii - o0Opa3oBaHuE JABYXaTOMHBIX MOJIEKYJ MpOCThIX BemiecTB. KoBajaeHTHas
HETOJIApHAsl XUMHUYECKas CBS3b.
DJIEKTPOHHBIEC U CTPYKTYPHBIE ()OPMYJIBI.
B3aumoneiicTBue aTOMOB XUMHUYECKHUX JJIEMEHTOB-HEMETAIJIOB MEXIY CO0OM -
oOpa3oBaHre OMHAPHBIX COCAMHEHHM HEMETAJIOB. DJIEKTPOOTPHUIATEIbHOCT. [ToHsTHE
O KOBQJIEHTHOW MOJISIPHOM CBsi3U. [lOHATHME O BaJEHTHOCTH KakK CBOWMCTBE aTOMOB
0o0pa30oBbIBaTh KOBaJCHTHBbIC XHMHUecKkHe CBs3u. CocraBieHne ¢GopMyn OWHAPHBIX
COE€JIMHEHUN 11O BaJICHTHOCTH.
B3aumoneiicTBue aTOMOB XMUMHUYECKUX DJIEMEHTOB-METAIOB MEXAYy COOOM -
00pa3oBaHrE METALTNYECKUX KPUCTAIIIOB. [ToHATHE 0 METaIIMIECKON CBSI3H.
Tema 2. IIpocThie BemecTBa (8 u)

[TonokeHre METAJJIOB M HEMETAIIJIOB B MEPUOANYECKON CUCTEME XUMUUYECKUX JIEMEHTOB
. . MenneneeBa. BaxxHenimne mpoCThie BEHIECTBA - METAIUIBI: JKEJIE30, AIFOMUHUM,
KaJIbIIU{, Marauii, HaTpui, kanui. O0mme pundeckre CBONCTBAa METAJIIOB.
Baxneiimume mpocThie BelIecTBa - HEMETaUIbl, O0Opa30BaHHBIE aTOMaMH KHCJIOPOJa,
BOJIOpOJIa, a30Ta, cephl, pocdopa, yriaepoaa. Monaekysbl MPOCTHIX BEIIECTB-HEMETAIIOB-
BOJIOpO/1a, KMUCJIOPOa, a30Ta, rajoreHoB. OTHOCHUTENbHASI MOJIEKYJIIpHAsl Macca.
CrnocoOHOCTh aTOMOB XHMMHMUYECKHUX JJEMEHTOB K OOpa30BaHMIO HECKOJBKUX IMPOCTHIX
BEIIECTB - aJUIOTpONUs. AJUIOTpOImHbIe Moaudukanuu Kuciaopoaa, dhochopa u ooBa.
Merauin4eckue M HEMETANIMYECKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCHUTEIBHOCTD
JIEJICHUS MMPOCTHIX BEIIECTB HA METAJLIBI M1 HEMETAJLIBI.
Yucno Asoragpo. KommuectBo BemectBa. Monb. Momnsipaass Mmacca. MospHBIi 00beM
razoo0pa3HbIX BelmlecTB. KpaTHble eAMHUIIBI KOJWYECTBAa BEIIECTBA — MUJUIMMOJIb U
KWJIOMOJb, MWUIMMOJISIPHAS M KWJIOMOJISIpHAsE MacChl BEIIECTBA, MUJUTUMOJISIPHBIM U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.
PacueTrsl ¢ HUCHOIB30BAHMEM TMOHSTHUM «KOJMYECTBO BEHIECTBA», «MOJISIPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30BY, «IIOCTOSHHAS ABOTaIpo».

Tema 3 . CoequHeHHs] XUMHYECKHUX 3J1eMeHTOB (I4uacoe)



Crenenb okucieHus. CpaBHEHUE CTENEHHU OKUCICHHS M BaJieHTHOCTH. OmpenencHue
CTEIICHH OKHCJICHHUS AJIEMEHTOB IO XUMHUYECKOW ¢opmyine coeauHeHus. CocTaBieHHE
dbopmy1 OMHAPHBIX COCTMHEHUH, OOIIUI CTIOCO0 UX Ha3bIBAHMUSL.
bunapHble coenmMHEHMS] METAIOB W HEMETAJUIOB: OKCHJIbBI, XJIOPHIBI, Cyab(OHIbI U Jp.
CocraBnienue ux Gopmyi.
bunapHble cOeqMHEHUST HEMETAIOB: OKCH[BI, JIETYYHME BOJOPOJHBIE COCAUHEHMS, HX
coctaB. lIpencraBurenu OKCHIOB: BOJA, YIJICKMCIBIA Ta3 W HeraiieHas W3BECTb.
[IpencraButenu JIETy4nX BOJAOPOIAHBIX COCUHEHUN: XJIOPOBOAOPO/I U AMMHUAK.
OcHoBaHUsI, X COCTaB M Ha3BaHUsA. PacTBOpMMOCTH OCHOBaHWUU B Boje. TaOmuiia
pacTBOPUMOCTH TUJIPOKCUIOB U colie B Boje. [IpeacraBurenu mienodei: rupoKCUIbI
HaTpus, Kanugd W Kajnplus. [IoHATME O KadeCTBEHHBIX peakuusx. HMHaukaTopsl.
HN3meHenne okpacKy MHIMKATOPOB B IIEIIOUHOM cpene. Kucinorsl, UX cOCTaB M Ha3BaHUS.
Knaccudukanus kucnort. [IpencraButenu KUCIOT: cepHas, colsiHas u a3oTHas. [lousatue o
IIKaJe KUCIOTHOCTH —Ikana-pH. MI3MeHeHne okpacku HHAUKATOPOB B KUCJIOTHOMW CPEJIE.
Conu kak MpOU3BOJHBIC KUCJIOT U OCHOBaHUW. MIX cocTaB u Ha3BaHus. PacTBOpUMOCTH
coneld B Boge. [IpencraBurenu conei: XJIopua HaTpusi, KapooHat U (ocdaT KaabLus.
AMopdHBIE U KPUCTAIUIMYECKHE BEIIIECTRA.
MexMoIIeKyIsipHbIE  B3aUMOACHUCTBUS. THUIBI KPUCTAUIMYECKUX PEIIETOK: HOHHAs,
aTOMHasi, MOJIEKYJIApHasi U METaJUIMYecKas. 3aBUCUMOCTh CBOWCTB BEIIIECTB OT THIIOB
KPUCTAJUIMYECKUX PEIIETOK. BemecTBa MONIEKYJIIpHOTO U HEMOJIEKYJISIPHOIO CTPOCHMUSI.
3aKOH MOCTOSTHCTBA COCTaBa JJIsl BELIECTB MOJIEKYJISIPHOT'O CTPOCHUS.
Uuctple BemiecTBa M cMecH. [Ipumepbl >KHIKUX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CBoiicTBa 4YHCTBIX BellecTB M cMeced. Mx cocraB. MaccoBags M oObeMHas JOJH
KOMIIOHEHTA cMecH. PacueTsl, CBSI3aHHBIE ¢ MCIIOJIb30BAHMEM MOHSTHUS JIOJIS.

Tema 4. U3meHeHus1, npoucxoasuue ¢ Bemecrsamu (13u)
[TonsiTHE BIECHNIN KaK U3MEHEHUM, TPOUCXOISIIIUX C BEIIECTBAMMU.
SIBiieHUsA, CBS3aHHBIE C HU3MEHEHHWEM KPUCTAJUIMYECKOTO CTPOCHMSI BEIIeCTBa IIpHU
MOCTOSTHHOM €ro cocTaBe, ¢u3uyeckue sBieHUS. DU3UYECKHE SBJICHUS B XUMUU:

JTUCTUILISALINA, KpUCTAJUTH3AIHA, BbITIApUBaHUE U BO3TOHKA BEILIECTB,
HEeHTpUPYrupoBaHUeE.
SBneHus, CBsI3aHHBIE C HM3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUYECKUE PEaKIUU.

[lpuzHaku © ycjaoBUS TPOTEKaHUS XuMHueckux peaknuil. [lonarue 00 dk30- u
SHAOTEPMUYECKUX peaKUuAX. Peakiuu ropeHus: Kak 4acTHBIM CiIydal 3K30T€PMHUYECKUX
peaKkLMii, MPOTEKAIOIIUX C BBIJICTICHUEM CBETA.

3aKOH COXpAaHEHUs MACChl BEMIECTB. XUMUYECKHE ypaBHEHUS. 3HAUYECHUE HHIEKCOB M
k03 urmentToB. CocTaBiieHrne ypaBHEHUI XUMHUYECKUX PEAKIUIL.

Pacuerpl Mo XMMHYECKMM ypaBHEHUsM. PellleHHMe 3a1ad Ha HaxO0KJICHHE KOJIWYECTBA
BEIIECTBA, MACChl UJIM 00BbEMa MPOAYKTA PEAKLIMU [0 KOJIMYECTBY BEIECTBA, MAcCe WIH
00BEMY HCXOIHOIO BEHIECTBA. PacyeTsl C HKCIONB30BAHUEM MOHSATHS <«HOJS», KOraa
MICXOJHOE BEIIECTBO JTaHO B BHJIE PACTBOpA C 3aJlaHHOM MAacCOBOW J0JIEH paCTBOPEHHOIO
BEILECTBA WM COJEPKUT ONPENCIICHHYIO JOJI0 IPUMECEH.

Peaknun pasznoxenusa. IloHATHE O CKOPOCTM XMMHMYECKMX peakiui. Karammsatopsl.
DepMEHTBHI.

Peakinuu coeaunenus. Karaintnyeckne M Hekataluthyeckue peakuuu. OOpaTuMmbie U
HEOOpaTUMBbIE peaKLUu.



Peaknun 3amemieHusa. OJEKTPOXUMHUYECKUMH P HANpsDKEHWM  METAUIOB,  €ro
WCIIOJIb30BAHUE JUISI TNPOTHO3UPOBAHHUS BO3MOXXHOCTHA IIPOTEKAHUS PEAKUUA MEXIY
METAJUIAMU U PacTBOpPAMU KHUCJIOT. Peakiiuu BHITECHEHHS] OTHUX METAIJIOB M3 PACTBOPOB
UX COJIEM APYTMMHU METAJLIAMMU.

Peakuun obmena. Peakumu HeWTpanuzanuu. YCJIOBHs NMPOTEKaHUS peakiuii oOMeHa B
pacTBopax N0 KOHIA. TUIBl XMMHUYECKUX peakiuid (M0 MPU3HAKY «UYUCIO M COCTaB
UCXOJHBIX BEIECTB M MPOAYKTOB pEAKIMU») HAa MPUMEpEe CBOMCTB BOIBI. Peakims
pa3loXKEHUd - JJIEKTPOJIU3 BOJbL. Peakuuu COEOUHEHUs - B3aUMOJICHCTBUE BOABI C
OKCUJAMHU METAUIOB U HemeTaiuioB. [lonstue «rumpoxcuapl». Peakunmn 3amemnieHus -
B3aMMOJEHCTBUE BOJBI C IIECJIOYHBIMU M IIEJIOYHO3EMEIbHBIMU MeTaulaMu. Peakuuun
oOMeHa (Ha mpuMepe THAPOIH3a CyIb(uaa aTioMUHAS 1 KapOuIa KambIns).

Tema 6. PactBopenne. PactBopbl. CBOIICTBA PACTBOPOB 3JIEKTPOJUTOB (18 u)
PactBopenne kak  (Qusuko-xumudeckuit mpomecc. [loHstue o rHAparax U
Kpuctamoruaparax. Pacteopumocts. KpruBbie pacTBOPUMOCTH KaK MOJEIIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMrepaTypbl.. HackllieHHbIe, HEHACHIIIICHHBIE U
MEPECHIIIEHHBIE PACTBOPBI. 3HAYEHHUE PACTBOPOB I IPUPOJIBI U CEIILCKOTO XO35ICTBA.
[Tonsitue 00 ANEKTPOTUTUYECKON JUCCOLMALUU. ODIJIEKTPOJUTHI U HEIIEKTPOIUTHI.
MexaHu3M JHUCCOIMALIMU DJICKTPOIUTOB C PA3JIUYHBIM THUIIOM XHMHUYECKOH CBS3H.
CrereHb IEKTPOTUTHIECKON auccoranui. CHIbHbBIE U ClIa0ble SJIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUU DHIEKTPOJMTHUECKON Aucconanvy. VIOHHbIE ypaBHEHUS
peakiuid. YCIOBUS MNPOTEKAaHUS PEaKIMU OOMEHa MEXIY JJICKTPOJUTAMHU JI0 KOHIA B
CBETE MOHHBIX ITPEICTABICHUM.

Krnaccudukanus HOHOB M UX CBOMCTBA.

Kucnorel, ux kmaccubukanus. Jlucconuanus KACIOT M UX CBOMCTBA B CBETE TCOPHH
BJIEKTPOJUTUYECKON Auccouranuu. MOJIEKYISIpHbIE M HMOHHBIC YPABHEHMS PEaKIUM
KHUCJIOT. B3anmMonencTBre KUCIOT ¢ METAUIAMU. DJIEKTPOXUMHUYECKUAN Psii HAIIPSKECHAN
METaJuIoB. B3aumopeicTBHE KUCIOT C METAJUIaMHM M OKCHJAAMU  METAJUIOB.
B3anMozaelcTBue KUCIOT ¢ OCHOBAaHMSMU - PEAKLMs HeWTpanusauuu. B3ammopnencrBue
KUCTOT ¢ coisiMu. Vcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH [IJISi XapaKTEPUCTUKHU
XUMUYECKUX CBOMCTB KUCIOT.

OcHoBanusi, ux kimaccudukamus. [[uccommarisi OCHOBaHMA W WX CBOWCTBA B CBETE
TEOPHUU DJICKTPOJIUTHYECKON AucCconManui. B3anMoaeicTBue OCHOBAHUM C KHUCJIOTaMH,
KHCJIIOTHBIMUA OKCHUJAMH U cojsiMu. Mcnonb3oBaHue TaOMUIBI PAacTBOPUMOCTH ISt
XapaKTEPUCTUKA XHMUYECKHUX CBOMCTB OCHOBaHMM. Pa3znokeHune HepacTBOPUMBIX
ocHOBaHuM npu HarpeBanuu. Conu, ux kiaccudukanus U gucconuanus B cBere TO/I.
paznuyHbIX TUNOB cojeil. CBOHCTBAa coOJIed B CBET€ TEOPUHM SJIEKTPOIUTHUYECKOU
auccouuanv. B3amMoaelcTBue coned ¢ MeTalllaMH, YCJIOBHS MPOTEKAaHUS ATUX
peakuuii. B3auMonencTBue coilel ¢ KHUCIOTAMHM, OCHOBAaHUAMU W COJISIMM.
Hcnonp3oBanre TaOMHIBI PACTBOPUMOCTH I XAPAKTEPUCTHKUA XUMHUYECKUX CBOMCTB
COJIEH.

O6001eHue cBeeHni 00 OKCUIAaX, UX KIACCU(PUKALIMN U XUMUYECKUX CBOWCTBAX.
I'eneTnyeckue psanpl METaIOB M HEMETAUIOB. ['eHeTHueckas CBA3b MEXKIY KJacCcaMH
HEOPraHWYECKUX BEIIECTB

OKuCIUTENbHO-BOCCTAHOBUTEINIbHBIE PEAKIUU.



OrnpeneneHue CTENEHU OKHUCICHUS ISl AJIEMEHTOB, OOpa3yIolIMX BEIIECTBAa Pa3HBIX
kiaccoB. Peakinu nonHoro ooMena u OBP. Okuciaurens U BOCCTaHOBUTED, OKUCIIEHHUE
1 BOCCTAHOBJICHHE.

Peakiiun MOHHOTO 0OMEHa M OKHCIIHUTEIBHO-BOCCTAHOBUTEIbHBIC peakiinu. CocTaBiieHHE
YpaBHEHU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOJOM  AJIEKTPOHHOIO
Oajanca.

CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB M HEMETAJIOB, KUCJIOT W COJied B CBETE
MpeACTaBICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

OcHOBHOE coJepskaHue Kypca.
9-if k1ace
Beenenne. O01mas XxapakTepucTHKAa XUMUYECKUX 3JIEMEHTOB U XUMHUYECKUX
peakuuii. [lepuoanueckuii 3akoH u Ilepuoanyeckas cucrema
xuMudeckux 3jiemeHToB JI. U. MenaeneeBa (94)
XapakTepHuCTHKa 3JIEMEHTA MO €ro MoJIoKeHUIo B [lepuognueckoi cucteme XuMHUECKUX
anemenToB J. 1. MenneneeBa. CBOMCTBA OKCHJIOB, KUCJIOT, OCHOBAaHMM U COJIEH B CBETE
TEOPUU DIJIEKTPOJIIUTHYECKON AUCCOLMALMM W OKHUCJIEHHUSA-BOCCTAaHOBIIeHUs. [loHsTHE O
NepexoHbIX 3JieMeHTax. AMdorepHocTh. ['eHeTHUYecKuil psij MEepexoHOTO AJIEMEHTA.
[lepuonnueckuit 3axkoH u llepromuueckass cucrema xumuueckux ssemeHtoB [l .
MenneneeBa. XuUmMuUuecKkass OpraHu3alvs >KUBOM M HEXKUBOU NPUPOIBL. XUMHYECKHN
COCTaB siipa, MAHTUU MU 3E€MHOU KOpPbl. XUMHUYECKHE HJIEMEHTHI B KIIETKaX >XHUBBIX
opraHu3MoB. Makpo- U MHKpodJeMeHThl. (OO000IIeHNEe CBEACHUM O XUMHUYECKUX
peakiusax. Kiaccudukanus XMMHUUYECKUX PEAKITUN MO Pa3IUYHBIM MIPU3HAKAM: «UUCIO U
COCTaB  pearupyommx ©  00pa3yIomuXxcs  BEMIECTB»,  «TEIIOBOM  dddexTy,
«HATpaBJICHUE», «U3MEHEHHE CTEMCHEH OKHUCJIICHUS  DJIEMEHTOB, OO0pa3yIoIIHNX
pearupyromie BellecTBa», «(azay, «UCIOJIb30BaHUE KaTanuzaropa». Ilonarue o
CKOPOCTHM XHUMHUYECKOM peakuuu. PakTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKHUX
peakiuii. Katanuzarops! u katanus. MTHrHOUTOpPBl. AHTHOKCHUIAHTHI.
Tema 1. Metasuisbl (19 4)
[Tonoxenne wmeramnoB B Ileprommueckor cucremMe XuMuyeckux isiemeHtoB [, H.
MenpaeneeBa. Meramumyeckas KpUCTAIUIMYECKAsA PEIIETKA U METAUIMYECKAS XUMUAYECKAsI
cBs3b. OOmme ¢usnueckue cBorcTtBa MmetaymioB. CrjiaBbl, UX CBONCTBA M 3HAYEHUE.
XUMHYECKHE CBOMCTBA METAJJIOB KAaK BOCCTAHOBUTEJIEH, & TAKKE B CBETE UX IMOJ0KEHUS
B DJIEKTPOXUMHUYECKOM PSIIy HAMpsOKeHUW MeTamoB. Kopposwsi MeTamioB U CIIOCOOBI
00pBOBI ¢ Hell. MeTasuibl B ipupojae. O01ue crnocoObl UX MOTyYeHUS.
O0mas xapakTepUCTHMKAa MIEJOYHBLIX MeTa/LI0B. Metamisl B npupoge. OO6miue
cnocoOwl ux nonydenus. Ctpoenne atoMoB. [llenoynbie MeTamibl — IpOCThIE BEUIECTBA.
Baxneimme CcOeIUHEHUS IIETOYHBIX METAVIOB — OKCHJbI, THJIPOKCHABI M COJIHU
(xmopunbl, KapOOHATHI, CyJb(aThl, HUTPATHI), KX CBOKWCTBAa U MPUMEHEHUE B HAPOJHOM
xo3siicTBe. KanuitHpie yaoOpeHus.
OO0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM noarpynnsl 11 rpynmsi.
Crpoenue aroMoB. lllenouyHo3emenbHbIlE METaIbl — MPOCThIE BellecTBa. BaxkHeilmue
COCIMHEHUS 1ETOYHO3EMEbHBIX METAIIOB — OKCHUJIbI, TUIPOKCUIBI U COJU (XJIOPUIBI,
KapOOHATHI, HUTPATHI, CyibdaTel, Gocdarsl), X CBONCTBA W MPUMEHEHHUE B HAPOIHOM
XO3SIUCTBE.
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AJIIOMMHHA.

Crpoenue aroma, (U3MYECKME W XUMUYECKHE CBONCTBAa TIPOCTOTO BEIIECTBA.
CoenvHeHUs aTIOMUHHSI — OKCHJI M THIIPOKCU, UX aM(pOTEepHBII XapakTep. BaxHeiimme
conu antomMuHus. [I[puMeHeHne antoMUHNS U €ro COSAUHEHU M.

Kene3so.

Crpoenue aroma, (U3MUECKME UM XUMUYECKHE CBOMCTBAa IHPOCTOrO BEIIECTBA.
I'enernueckue psael Fe+2 u Fe+3 .

Baxneimme conu jkene3a. 3HAUYCHHE KElIe3a W €ro COCIAMHEHWUM IS MPUPOIBI U
HapOJHOI'0 XO35UCTBA.

OMMUCHIBATh XMMHUYECKUE CBOMCTBA LIEJTOYHBIX U IIETOYHO3EMENIBHBIX METAJJIOB, a TAKXKeE
QTIOMUHUSL U JKelie3a U UX COEAMHEHUN C IMOMOIIBI0 €CTECTBEHHOIo (PYyCCKOro WU
POIHOrO) SI3bIKA U SI3bIKA XUMUHU;

BBITIOJIHATh, HAOIONATh U OMHUCHIBATH XMUMHUYECKUM SKCIEPUMEHT IO PACIO3HABAHUIO
BAKHEHIINX KATHOHOB METAJUIOB, THIPOKCU-NOHOB;

SKCIIEPUMEHTAJIBHO HCCIIEOBAaTh CBOMCTBA METAUIOB WU WX COCIMHEHWM, pemaTh
3KCIIEPUMEHTAIIBHBIE 33/1a4M IO TeMe «MeTamibhy;

OMUCHIBATh XWMHYECKUU SKCIEPUMEHT C TIOMOIIBID €CTECTBEHHOIO (PYyCCKOro WIIH
POJIHOT0) sI3bIKA U SI3bIKA XUMUHU;

MPOBOJUTH PACUEThI IO XUMUYECKUM (HOpMYyJIaM U ypaBHEHUSM PEaKIUi, MPOTEKAIOIINX
C YY4aCTHEM METAJJIOB U UX COCITUHEHUM.

Tema 3. Hemerasuibl (23 4)

OO6mias XapakTepucTMKa HEMETAIJIOB: ToJoKeHne B llepuoguyeckoit cucrteme
xumuueckux anementoB J[. WM. MennaeneeBa,0cO0EHHOCTH CTPOCHUSI aTOMOB,
anekTpooTrpunarebHocth  (D0)  kKak  Mepa  «HeMeTalmmyHocThy»,  psag  20.
Kpucrannuueckoe CTpOCHHME HEMETANIOB — TMPOCTHIX BEHIECTB. AJUIOTPOIUS.
@u3nyeckue CBOMCTBA HEMETAUIOB. (OTHOCUTENBHOCTh TMOHIATHA  «META» U
«HEMETAILI.

Boaopoa. [Tonoxenne Bogopona B [lepuonndeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHue aromMa U MoJeKyJbl. OU3NUECKHEe U XUMHYECKHUE CBOICTBA
BOJOPOJA, €ro MOJIYYEHHUE U IPUMEHEHUE.

Bona.

Ctpoenune Mmoiiekyibl. BomopoaHas xumudeckas cBs3b. Duznueckue CBOMCTBA BOJBI.
AHomanuu cBoOMCTB Boabl. ['mapoduiabHbie W ruApodoOHbIE BemiecTBa. XHUMHUYECKHE
cBoricTBa BoAbl. KpyroBopot Boabl B npupoze. Bogoouncrka. Aspanus Bojbl. beITOBbIE
bunsTpel. MuHEpanbHbie BOABL. {ucTUIMpOBaHHAs BOJIa, €€ MOJIyYeHHUE U IPUMEHEHHE.

OO0mas xapakTepuCTHKA raJIOT€HOB.

Crpoenue aromoB. IIpocTeie BeliecTBa M OCHOBHBIE COEAMHEHUS TaJOT€HOB, HX
CBOWCTBA.

Kparkue cBemenuss o xmope, Opome, ¢rope m iome. [IpuMeHeHHE TaJOreHOB W HUX
COEIMHEHN B HAPOJIHOM XO35MCTBE.

Cepa.

CrtpoeHue aroma, ajuIOTPOIHsI, CBOMCTBA M NMpUMEHEHHWE poMOuueckor cepbl. OKCUIBI
cepsl (IV) u (VI), ux nonydenue, cBorictBa u npumeHnenue. CepHasi KUCIIOTa U €€ COJIH,
VX IIPUMEHEHHE B HAPOJHOM XO0351MCTBE. [I[pOU3BOICTBO CEPHOM KUCIIOTHI.

A3o0T.
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CrpoeHne aToMa M MOJIEKYJIbI, CBOMCTBa IPOCTOrO0 BEUIECTBA. AMMMAK, CTPOCHHE,
CBONMCTBA, IOJIydeHUE W NpuMeHeHrne. Coaum aMMOHHSA, MX CBOWCTBA M IIPUMEHEHUE.
Oxcupet azota (I1) u (IV).

A3OTHas KHUCJIOTa, €¢ CBOWCTBA W MpuMeHeHue. HurtpaTel u HHUTPUTHI, mpobdiieMa ux
COJIep KaHMs B CEIbCKOXO3SIICTBEHHON MPOAYKIIMU. A30THBIE YIOOPEHHUS.

dDocdop.

CrpoeHue aroma, aJsIoTponus, cBoicTBa O0ernoro u kpacHoro ocdopa, Ux MpUMEHEHHE.
OcHoBHbIe coenuHenus: okcup ¢ocdopa (V) u oprodocdopHas kucinora, (ocdarsl.
docdopHbIe ya0oOpeHHUS.

Yraepoa.

Ctpoenne aroma, aJJIOTPOIUs, CBOMCTBA MoANpHUKaluii, mpuMeHeHne. OKCUAbI yriepoaa
(IT) u (IV), ux cBoiictBa u npuMenenne. KapOoHaThI: KalbIUT, COJA, MOTAIll, UX 3HAUCHHE
B [IPUPOJIE U KU3HU YETIOBEKA.

Kpemunii.

Crpoenue atroma, KpUCTAUIMYECKUN KPEMHHI, €ro CBOWCTBA W NpuMmeHeHue. OKcunu
kpemuus (IV), ero mpupoansie pazHOBUAHOCTH. CuiMKaThl. 3HAYEHUE COCIMHEHUU
KPEMHUS B )KUBOM U HE)KUBOU Npupoje. [IoHsaTHE 0 CUIIMKATHON TPOMBIIIJIEHHOCTH

Tema 5. Opranuveckue coeaunenusi (11 u) IIpeamer opraHWYECKON XWMWH.
[IpenensHbie yraeBomoponbl. HemnpenenbHble yraeBomopoabl. Crnuptel. IlpenenbHbie
OJTHOOCHOBHBIC KapOOHOBBIC KHUCIOTHI. CroxHbie 3Gupsl.)Kupbl. AMHUHOKHUCIOTHI U
oenku. Yriepobl. [Tonmumepsi.

Tema 6 O0oOmeHHe W cUCTEeMAaTH3alMsl 3HAHMHM 10 XHMHMH 32 KYPC OCHOBHOM
IIKOJIBI(64)

Pa3zgen 3

TeMaTuueckoe INIAHUPOBAHME 110 XUMMH B 8 ki1acce

No KonnuecTBo
/11 Tema 4acoB
1. BBenenue 5
2 ATOMBI XUMHYECKHUX DJIEMEHTOB 10
3 ITpocTeie BemecTBa 8
4, CoeauHeHnsT XUMHYECKUX DJIEMEHTOB 14
5 N3MeHeHus, mpoucXoAsIue ¢ BeleCcTBAMU 13
6 PactBopenue. PactBopbl. CBoMCTBa pacTBOPOB 18
JJICKTPOJINTOB
Htoro 68
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TemaTudeckoe IJIAHUPOBAHHUE 110 XUMHUH B 9 kJacce

No Tema ypoka KomnuecTBo
n/m 4acoB
1. Beenenue. OOmas xapakTepucTUKa XUMHYECKUX 9
AJIEMEHTOB
2. Mertambt 19
3. Hewmeramibl 23
4. OpraHuyeckue COeMHEHUS 11
5 O060061menre 1 cucTeMaTH3alys 3HaHUH 0 XUMHK 32 | 6
KYpPC OCHOBHOM IIKOJIBI.
Hroro 68
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