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1. Ilnanupyemblie pe3yabTAaThl OCBOCHUS YUEOHOIr0 MpeaAMeTa XuMust

1.

JIMYHOCTHBIMH pe3yJbTaTaMH M3ydeHUs InpeaMera «Xumus» B 8-9 kiaccax sBISAIOTCA

CJICAYIOIUC YMCHUSA!

OCO3HABaTh €JIMHCTBO M IICJIOCTHOCTh OKPYKAIOIIET0 MHUPA, BO3MOHOCTU €T0
MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JTOCTIKCHHUM HAYKU;

MOCTENIEHHO BBICTPAUBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHUE:  OCO3HABATH
HOTp€6HOCTI) U TOTOBHOCTH K caM006pa3013aH1/1}0, B TOM 4YHCJIIC U B paMKax
CaMOCTOﬂTeHBHOﬁ JACATCIIBHOCTH BHE IIIKOJIBI,

OIICHUBATh »XU3HCHHBIC CI/ITyaHI/II/I C TOYKH 3peH1/151 6C3OHaCHOFO 06pa3a KN3HU U
COXpaHEHUs 37I0POBbBS;

OIICHUBATH BKOJIOFI/I‘-ICCKI/Iﬁ pI/ICK BSaI/IMOOTHOIHeHI/Iﬁ YCJIOBCKA " HpPIpOI[I)I.
(1)0pMI/IpOBaTI) 3KOJIOTHUYECCKOC MBIIIJIICHUC: YMGHI/IG OIICHHUBATH CBOKO JACATCIBHOCTH U
TOCTYIIKU JIPYTUX JIFOJICH C TOUKH 3PEHHS] COXPAaHEHUsI OKPYXKAIOIIEH Cpesibl - TapaHTa
YKU3HU U OJIaronoTyqus JIFoIei Ha 3eMIie.

B umenoMm pnesTenbHOCTH 00pa30BaTENbHOIO IIKOJBI B OOYYEHHWHM XUMHUM JOJDKHA OBITh
HaIpaBJieHa Ha JIOCTIKEHUE 00yJaroIMMHUCS CIEAYIOIINX JTUYHOCTHBIX Pe3yJIbTaTOB:

1.

2.

B IIEHHOCTHO-OPUEHTAIIMOHHOH cdepe - UyBCTBO TOPAOCTH 32 POCCUMCKYI0 XUMUYECKYIO
HayKy, TyYMaHU3M, OTHOUIEHME K TpYyHdy, LEJIeYCTPEMJICHHOCTh, CaMOKOHTPOJb H
CaMOOILIEHKA;
B TPYJI0BOil cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHeel 00pa3oBaTenbHON
TPaeKTOPUH;

3. B MO3HaBaTeIbHOW (KOTHUTHBHOM, WHTEIUICKTyalbHOM) cdepe —MoTHBaAIUs YYCHHS,
YMEHHE YIPaBISATh CBOCH MO3HABATEIbHON JESITENbHOCTHIO.

2. MeTanpeaMeTHbIe pe3yJbTaThl 00ydeHUS B OCHOBHOM IITKOJIE COCTOSIT M3 OCBOCHHBIX
00y4aroUMMUCS MEXIPEAMETHBIX OHITUIM U YHUBEPCAIbHBIX YU4EOHBIX NEHCTBUA,
CIOCOOHOCTH MX MCIOJIb30BaHUS B YueOHOM, M03HABATEIBHON U COIMANBHOM MPAKTUKE,
CaMOCTOSITEILHOCTH IIJIAHUPOBAHUS U OCYIIECTBICHUS y4eOHOM NESTEIIbHOCTH U OpraHU3aI|H
y4eOHOT0 COTPYAHUYECTBA C MeJaroraM U CBEPCTHUKAMHU, K IPOSKTUPOBAHUIO U TOCTPOCHUIO
WHIUBUAYaIbHON 00pa30BaTeIbHOM TPACKTOPHH.

MetanpegMeTHBIMU pe3ylbTaTaMU H3ydeHus Kypca «XuMHs» sBisSeTca (OpMUPOBaHUE
YHUBEpCaIbHBIX yueOHbIX nerctBuid (YVY /).

Pecynamusnvie YYI:

CaMOCTOSITENIbHO OOHApYKHUBaTh U (HOPMYIUPOBaTh Y4eOHYIO MPOOIEMY, OMPENeNsiTh
1enb y4eOHOU 1eATeNbHOCTH;

BBIJIBUTaTh BEPCUU PEILICHUS MPOOJIEMbI, 0CO3HABATh KOHEYHBIN pe3yabTaT, BHIOUPAThH
U3 MPEATIOKEHHBIX U HCKaTh CAMOCTOSITEIbHO CPEAICTBA IOCTHXKEHUS 1IeIIH;

COCTaBIIATH (MHIUBUIYAIBHO WM B TPYIINE) IUIaH PEIIEHUs TPOOIIeMBI;

paboTass mTO TIUIaHY, CBEpPATh CBOM JEHCTBUS C IENbl0 W, NpU HEOOXOJMMOCTH,
HCIIPABIIATH OMIHUOKU CaMOCTOSITENBHO;

B JIMAJIOTe C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSTEIHHO BHIPAOOTAHHBIE KPUTEPUU
OLICHKH.

llosnasamenvrvie YVJI:

AHAJIIN3UPOBATb, CPABHUBATH, I(J'IaCCI/Iq)I/II_II/IpOBaTL n O606H_[aTB (l)aKTBI n SBJICHHA.
BrisaBiasaTs IPUYUHBI U CIICACTBUSA ITPOCTHIX SIBJICHMH.

OCYIICCTBJIATL CPABHCHUC, KJIaCCI/I(I)I/IKaLII/IIO, CaMOCTOATCIIbHO BLI6I/Ipa$I OCHOBAaHHA U
KpUTCPUU JIS1 YKA3aHHBIX JIOTHUYCCKUX onepam/lﬁ;

CTPOUTL  JIOTHYCCKOC  PpPACCYXXKACHHUC, BKIOYAKONICC  YCTAHOBJICHUC TIPUYHUHHO-
CIIEICTBEHHEBIX CBS3EH.



® CO3/7aBaTb CXEMAaTHYECKHE MOJIENM C BBIJEICHUEM CYILECTBEHHBIX XapaKTEPUCTHK
00BeKTa.
® COCTaBJISATh TE3UCHI, PA3JINYHbIC BUbI IUIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.).
e TpeoOpazoBLIBATH HHPOPMAIIMIO W3 OJHOTO BHUJA B IPYroi (TaOIUILy B TEKCT | IIp.).
® yMETh OIpPEAENsATh BO3MOXHbBIE MCTOYHUKM HEOOXOJMMBIX CBEAECHUMN, MPOU3BOAUTH
MOWCK WH(POPMAIINH, aHATU3UPOBATH M OIICHUBATH €€ JJOCTOBEPHOCTb.
Kommynuxamusenvie YV/I:
CaMOCTOSATENBHO OPraHM30BbIBaTh yueOHOE B3aMMOJEMCTBUE B rpymme (onpenensiTs ooume
LIEJIH, paclpeessiTh POJM, JOrOBapuBaThCs APYr C APYroM U T.A.).
MertanpeqMeTHBIMH Pe3yJIbTaTaMHi OCBOSHUS BBIITYCKHHUKAMHA OCHOBHOM IITKOJIBI TIPOTPAMMBI TIO
XUMUU SBISIFOTCS:

1. BnaneHuWe YHUBEPCAIbHBIMM  €CTECTBEHHO-HAyYHBIMM CHOCOOAMM  J€SITEIbHOCTH:
HaOMOJIeHNe, HW3MEpeHue, OKCIEpPUMEHT, Yy4yeOHOe  Hcciel0OBaHUe; IPUMEHEHUE
OCHOBHBIX METOJIOB MTO3HAHUS (CHCTEMHO-UH(QOPMAIIMOHHBIM aHaJu3, MOJEINPOBAHNUE)
JUIS U3YYEHHUSI pa3IMYHbBIX CTOPOH OKpYKarollel JeCTBUTENbHOCTH;

2. WCNOJb30BAaHUE YHHMBEPCAIbHBIX CIOCOOOB AEATENBHOCTH IO PEUIEHHIO MpoOjeM u
OCHOBHBIX MHTEIJIEKTyalbHBIX onepanuii: UCIIOJIb30BaHUE OCHOBHBIX
MHTEJJIEKTYaJIbHBIX ONepaluuii: GopMynupoBaHue TUIIOTE3, aHAIN3 U CUHTE3, CPAaBHEHUE,
000011IeHNe, cHUcTeMaTH3alUsl, BBIIBICHUE IPUYMHHO-CIIEICTBEHHBIX CBS3€H, IOMCK
aHaJIOTOB;

3. yMeHHue reHepHpOBaTh UJIEU U ONPENENsITh CPEACTBA, HEOOXOUMBIE IS UX peallu3allly;

4. yMeHue ompeAensATh LEeNH U 3aJaud JesTeIbHOCTH, BBIOMpATh CpPEACTBAa pealnu3aluu
IEJIA ¥ IPUMEHSATh MX Ha MPAKTUKE;

5. HCNOJb30BaHHUE PA3IUYHBIX UCTOYHUKOB JJIS MOJTYyYEHUSI XUMUYECKO HHpOopMaLIHH.

3. IIpenmeTHbIe pe3yabTaThl 00ydeHUS B OCHOBHOM IIKOJIE BKIFOYAIOT OCBOCHHBIC
00yyarouMMucs B X0JIe U3y4eHHUs yueOHOTro nmpeaMera yMeHus, cieludpuieckue g JaHHON
MpeIMETHOM 00J1aCTH, BUIbI IESTEIBHOCTH 110 TOJYYEHHIO HOBOTO 3HAHHUS B paMKaxX y4eOHOTO
IpeaMeTa, ero npeoOpa3oBaHUI0 U MIPUMEHEHHIO, (GOPMHUPOBAHHE HAYYHOTO THUIIA MBILICHHUS,
HAy4YHBIX MPEACTABICHUN O KIIIOUEBBIX TEOPHUSX, TUIIAX U BUIAX OTHOILICHUH, BIaJIcHUE HAYYHOI
TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSIMU, METOIAMU U TPUEMaMHU.

[IpenMeTHbIMH pe3ylbTaTaMU OCBOCHHS BBITYCKHMKAMH OCHOBHOM HIKOJIBI HPOrpaMMBbl IO
XUMHH SIBIISIFOTCSL:

1. B nmo3naBarenbHO# cdepe:

- JaBaTh ONPENENICHUs W3YYCHHBIX MOHSATHI: BEIIECTBO (XUMUYECKHIl DJIEMEHT, aToM, HOH,
MOJIEKYJa, KPUCTAJUIMYECKasl PELIeTKa, BEIIeCTBO, IPOCThIE U CIOKHBIE BEIIECTBA, XUMUYECKAs
dbopmMyna, OTHOCUTENbHAS aTOMHasi Macca, OTHOCUTENIbHAs MOJIEKYIIIpHasl Macca, BaJCHTHOCTb,
OKCHUJIbI, KHCIOTBI, OCHOBaHUs, CONMU, aM(OTEpHOCTb, HHIUKATOp, IEPHOJUYECKUI 3aKOH,
Mepuoguveckas CHCTeMa, [epuoauddeckass TaOnuia, HU30TOMbI, XMMHYECKas  CBS3b,
ANIEKTPOOTPHUIATENILHOCTh,  CTETIEHb  OKHCIEHHS, OJEKTPOJIUT); XUMHYECKas  peakius
(Xumugeckoe ypaBHEHHE, T€HETHUECKast CBSI3b, OKHUCJICHHE, BOCCTaHOBJICHHE,
AIIEKTPOJIUTUYECKAS AUCCOIHAIINS, CKOPOCTh XUMUYECKOU PEaKIUN);

- popmynupoBaTh nepuoanyeckuit 3akon J[.M1.MenneneeBa u pacKpbIBaTh €ro CMBICIT;

- OMHCHIBATH IEMOHCTPALMOHHBIE U CAMOCTOSITENIbHO MPOBEACHHBIE SKCIEPUMEHTHI, UCIOJIb3YS
JUIS 9TOTO €CTECTBEHHBIN (PYCCKHi, pOJHON) SI3BIK U S3BIK XUMHH,

- ONHUCHIBaTh W pa3inyaTh H3YYEHHBIE KJIAcChl HEOPraHMYECKUX COEAMHEHUH, MpOCThIE U
CJIOKHBIE BEUIECTBA, XUMUYECKUE PEAKLIUH;

- KJaccu(UIMpPOBaTh U3Y4EeHHBIE OOBEKTHI U SBJICHUS,

- Habmro#aTh JEMOHCTPUPYEMbIE W CaMOCTOSTENBHO MPOBOJMMBIE OTBITHL, XHUMHUYECKUE
peaxIuu, IpoTEeKAIOIINe B IPUPOJE U B OBITY;



- Jenatb BbIBOJABI M YMOB3AKJIIOUEHUS U3 HAOMIOJEHWM, W3YYEHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3MPOBATh CBOMCTBA HEM3YYEHHBIX BELIECTB II0 AHAIOTHU CO
CBOMCTBAMM U3yYECHHBIX;
- CTPYKTYpPHpOBaTh HW3y4YCHHBIH MarTepuanl W XUMHYECKYI0 WH(POpPMAIHIO, MOJYyYCHHYIO W3
JIPYTUX UCTOYHUKOB;
- MOJEIUpPOBAaTh CTPOCHHE AaTOMOB 3JEMEHTOB IEPBOIO - TPETHErO IEPUOAOB, CTPOEHHUE
MIPOCTEUIINX MOJIEKYIL.
2. B 1ICHHOCTHO-OpUEHTAIIMOHHOM cdepe:
- aHaJIM3UpOBaTh U OLIEHUBATh [OCIEJICTBUS JUISl OKpY)KArollel cpeibl OBITOBOM U
MIPOU3BOICTBEHHOH IEATEIFHOCTH YEJIOBEKa, CBA3aHHOM C rmepepaboTKOM BEIIECTB;
- pa3bACHATH Ha NpuMepax (IPUBOAUTH IPUMEPHI, MOATBEPKIAIOIINE) MaTEPUATILHOE €IUHCTBO
1 B3aUMOCBSI3b KOMIIOHEHTOB KMBOW 1 HEXMBOW MPHUPObI U YEJIOBEKA KaK BaXKHYIO 4acTb 3TOTO
€/IMHCTBA;
CTPOUTH CBOE MOBEJIEHUE B COOTBETCTBUM C IPUHIIUIIAMU OE€PEKHOTO OTHOILIEHUS K IPUPO/IE.
3. B tpynoBoii cepe:
IUIAaHUPOBATh U IPOBOJAUTH XMMHUECKUN IKCIIEPUMEHT;
HCII0JIb30BaTh BEIIECTBA B COOTBETCTBUH C UX MPEAHA3HAUEHUEM U CBOMCTBAMHU, OIIMCAHHBIMU
B MHCTPYKIUSAX 110 TPUMEHEHHUIO.
4. B chepe 6€30maCHOCTH KUZHEACITEIIBHOCTH
- OKa3bIBaTh NEPBYIO IMOMOIIb NPU OTPABICHMSX, OKOTax U JAPYrUX TpaBMax, CBS3aHHBIX C
BEIIECTBAMU U JaOOPATOPHBIM 000PYJOBaHUEM.
IIpuMepHBbIe HANPABJICHUS POEKTHOM AEATEIbHOCTH 00y4arOMXCSl.
1. Pabora ¢ uCTOYHMKAMU XUMUYECKOW HH(OPMALIUU — UCTOPUYECKHE 0030Pbl CTAHOBIICHUS U
Pa3BUTHs U3YYECHHBIX IOHATHH, TCOPUH, 3aKOHOB; KU3Hb U IEATEIBHOCTD BBIIAIOLIIUXCS
YYEHBIX-XHUMHKOB.
2.AHanuTHYecKue 0030pbl HHPOPMALIUH 110 PEIIEHHUIO ONPEAETICHHBIX HAYYHBIX,
TEXHOJIOTHYECKUX, TPAKTUYECKHUX MPOOIEM.
3. OBnazieHre OCHOBaMH XUMHYECKOTO aHanu3a. 4. OBiiaieHe OCHOBaMH HEOPraHUYECKOTO
CHUHTE3A.

IIpenmMeTHbIMH pe3y/bTaTaMH M3Y4CHHs IpeaMmeTra «XHMHS» SABIIOTCA  CIEAYIOIUe
YMEHHUS:
Tema: «BBenenne B xummnio. [lpexmer xumumn»

BbInycKHUK Hay4YUTCS:

» PackpeiBaTh CMBICII OCHOBHBIX TIOHSTHI: BEIIECTBO, XHMHYECKHHA  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpPHAsl MacChl;

» Ha3bIBaTh XMMHUYECKHE AIEMEHTHI;

» BBIYHCISTH OTHOCUTEIBHYI) MOJICKYSIPHYFO M MOJISIPHYIO MAacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTA B COEAMHEHMSX JJIS OLIEHKH UX IPAKTHYECKON
3HAYUMOCTH;

» CoO0aTh IpaBUjIa TEXHUKU 0€30TIaCHOCTHU TP MPOBEICHUN HAOIFOICHUI U OTIBITOB

BBINyCKHMK MOJIyYUT BO3MOKHOCTb HAyYUThCS:

» ONpENeNsATh POJb PA3IMYHBIX BEIIECTB B IPUPOJE M TEXHHUKE;

» XapaKTepHu30BaTh METOJIbl XUMHYECKOI HayKH (HaOIrO/ICHNE, CpaBHEHHE, SKCIIEPUMEHT,
U3MEPEHNE) U UX POJIb B IO3ZHAHUH MTPUPOIbI

Tema: «<ATOMBI XUMHYECKHX 3JICMEHTOB»
BbInycKHMK Hay4YuTCS:

» PackpbiBaTh CMBICT OCHOBHBIX TIOHSTHUH: aTOM, W30TOIBI, XHMHYECKas CBS3b,
IEKTPOOTPHUILATEIBLHOCTD;

» OOBsCHATH (DUBMYECKUI CMBICT TIOPSIKOBOTO HOMEpa JJIEMEHTa, HOMEpa TpYIIb,
HOMEpa NEPUOAA;

» COCTaBIISATH CXEMBI CTPOEHHsI aTOMOB HEpBBIX 20 3JIEMEHTOB MEPUOIMYECKON CHCTEMBI
J.11.MeHpeneena;



» pa3nuuaTh BUIbl XHMHYECKOW CBS3U: MOHHYIO, KOBAJICHTHYIO TOJIIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJUINYECKYIO;
» u300pakath D3IEKTPOHHO-HOHHBIC (OPMYNIBI BEHIECTB, OOPAa30BAHHBIX XHUMHYECCKUMH
CBSI35IMU PA3HOTO BHUJIA.
BpInyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:
» OCO3HAaBaTh 3HAUCHUE TCOPCTHUSCKUX 3HAHUH JUIS TPAKTHUYECKOW JIEATEIHHOCTH
JeJI0BEKa;
» ONHCHIBATh U3y4CHHBIC 0OBEKTHI KaK CUCTEMBI, IIPUMEHSISI JIOTUKY CHCTEMHOTO aHaTn3a
Tema: «IIpocTbie BenecTsa
BrinyckHUK HayyuTCA:
» KIacCH(PHUIMPOBATH XUMHYECKHE OJIIEMEHThI HAa METAJUIbl, HEMETaUIbl, WHEPTHBIC
AJIEMEHTHI (Ta3bl) 7151 OCO3HAHUS BAKHOCTH YIOPSOUYEHHOCTH HAYYHBIX 3HAHUI;
»  BBIYHCIISATH KOJIMYSCTBO BEIIECTBA, 00BEM HIIM MACCY MO KOJMYESCTBY BEIICCTBA;

BrInmycKHUK TTOJIy9UT BO3MOYKHOCTh HAYUUThHCS:

» pa3BUBAaTh KOMMYHUKATUBHYIO KOMITIETEHTHOCTh, HCIIOJIB3Ys CPEJICTBA YCTHON U
MUCbMEHHON KOMMYHHUKAIUH TIPU pabOTe C TEKCTaMU yuyeOHUKA U JIOTIOJTHUTEITLHOMN
JUTEpaTypoH, ClIPaBOYHBIMHU TaOIUIIAMU,

»  TPOSBISATH TOTOBHOCTH K YBRXCHHUIO MHOW TOUKH 3pEHUS TIPH OOCY)KJICHHH PE3yIbTaTOB
BBITIOJIHEHHOW paboThI

Tema: «CoequHEeHHS XHMHYECKHX 2JIEMEHTOB»
BrimyckHUK HAayduTCS:

» OTpECIATh CTCIICHb OKHUCIICHHSI DJICMEHTA B COCTUHCHUSX;

» ONpeNeNaTh TNPUHAIICKHOCTh BEIICCTB K OINPEACICHHOMY KJIacCy HEOPTaHWYECKUX
BEIIIECTB;

» pazdyaTh OSKCICPUMEHTAIBHO KHCIOTHI M IIEIOYH, TOJb3YSICh HHIUKATOPAMH;
O0CO3HaBaTh HEOOXOTUMOCTh COOJIIOJIEHUsT Mep Oe30MacHOCTH TMpu OOpalieHuu ¢
KHUCJIOTaMH U IIEJIOYaMH.

» BBISABJIATH 3aBUCHMOCTH CBOWMCTB BEIIECTB OT CTPOCHUS MX KPHCTAUIMYCCKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJTINYECKHUX;

» TPHUTOTOBJISATH PACTBOPHI C OTIPEICIIEHHON MacCOBOM JOJICH paCTBOPEHHOTO BEILIECTBA;

» COCTaBIIATH (OPMYJIBI HEOPTaHMYSCKUX COCIUHEHUH 110 CTEHCHSAM  OKHCIICHHS
2JIEMEHTOB, a TaK)Ke 3apsjgaM HOHOB, YKa3aHHBIM B TaOJIHMIIE PACTBOPHUMOCTH KHCJIOT,
OCHOBAHHH M COJICH;

BBINyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUThHCS:

» HCIIOJIb30BaTh MIPHUOOPETCHHBIC 3HAHKS U YMEHHSI B IPAKTHUYECKON JCATEIIBHOCTH U
MOBCEAHEBHOM KM3HU JJIS IPUTOTOBIICHUS PACTBOPOB 33/IaHHOM KOHIICHTPAIUH.

Tema: «3MeHeHNs1, IPOUCXOASIIINE C BEIeCTBAMID)
BrinyckHuK HayduTes:
MPUBOIUTH TPUMEPBI XUMUYECKHUX MPOIIECCOB B IPUPOJIC;
M300paxaTh CYIIHOCTh XUMUYECKUX PEAKIUI C MOMOIIBI0 XUMUYECKUX YPABHEHHIA,
OOBSACHATH pa3UYHbIE CIIOCOOBI KTaccu(UKAIIMY XUMHUYECKUX PEaKIIHii;
MIPOBOJUTH XUMUYECKHE OTIBITHI U SKCIIEPUMEHTHI U OOBSACHATH UX PE3YIbTATHI;
BbINyCKHUK OJIy4UT BO3MOKHOCTh HAYUUTHCS:

» TOHUMATB POJIb XHMUYECKUX MPOIECCOB, MPOTEKAIOIIUX B IPUPO/IE;

» TpaMOTHO 00paIlaThCs C BEIIECTBAMH B TOBCEIHEBHOM KU3HHU.

Tem: «PacTBopenne. PacTtBopsl. CBOMCTBA PACTBOPOB 3JICKTPOJIHTOB)
BrinyckHUK HayduTCs:

» PpacKpbIBaTh CMBICJ OCHOBHBIX TOHSTHUN: PacCTBOPBI, JIEKTPOJIUT W HEIJICKTPOJIHT,
ANEKTPOJIUTUYECKAS] JUCCOIMAIUS; OKHUCIUTENIb M BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHUE

» OOBSCHATH CYIIHOCTh PEaKIIUii HOHHOTO OOMEHa;

>
>
>
>
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KJIACCU(UITUPOBATH OKCHUJIBI M OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI U COJIU TI0 COCTaBY;
COCTaBJISITh YPABHEHUS JJIEKTPOJIUTUYECKON TUCCOIMAIMU KHUCIOT, IIEJOYeH, COJIeH;
MOJIHBIE ¥  COKpamiéHHbIE WOHHBIC YPaBHEHHsI peakiuii OOMEHa; YpaBHCHUS
OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

COCTaBJISITh YPABHEHUS PEAKIIMM, COOTBETCTBYIOLIUX IMOCIEI0BATEILHOCTH («IIETIOUKE))
MpeBpaIeHU HEOPraHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB;

Ha3bIBaTh OOIME XUMUYECKHE CBOWCTBA, XapaKTEpPHBIC I KaXJOr0 M3 KIACCOB
HEOPraHUYECKUX BEIIECTB: KUCJIOT, OCHOBAHUM, COJIEH;

MPUBOJIUTh  TPUMEPHl  pEaKIMil, TOATBEPKIAIONIMX  XHMHUUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUAOB, KACIOT, OCHOBAHUU U COJIEH;

COCTaBJISATh OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIN OanaHc (Ui U3Yy4EHHBIX peakluil) 1o
MPEIOKEHHBIM CXeMaM PEeaKIMi W OMpEeeNsiTh BEIIECTBO-OKHCIUTENb U BEIIECTBO-
BOCCTAHOBUTEIb B OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;

MPOBOJIUTH JIAOOPATOPHBIE OTBITHI, TOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHUX BEIECTB;

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXHOCTb HAYYUTHCA:

>

>

COCTaBJISITh MOJIEKYJISIDHBIE W TOJHBIE MOHHBIC YPAaBHEHUS IO COKPAIIEHHBIM MOHHBIM
YpPaBHEHUSIM;

MPUBOJUTH MPUMEPBI PEAKIIUI, MOATBEPKAAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3H MEKTY
OCHOBHBIMH KJIACCAMHU HEOPraHMYECKUX BEIIECTB;

HCIIOJIb30BaTh MPUOOPETEHHBIE KITIOYEBbIE KOMITIETEHTHOCTH TIPH BBITTOJTHECHUH
HCCIIEA0BATEIBCKUX MPOEKTOB 10 U3YYEHHIO CBOMCTB, CIIOCOO0B MOTYICHHS 1
pacrno3HaBaHus BEUIECTB;

BBIABJISITH CYILIECTBOBAHME TEHETUYECKOW B3aMMOCBS3M MEXAY BEIIECTBAMHU B PsIY:
MIPOCTOE BEIIECTBO — OKCHJI — TUAPOKCHUJ — COJIb

II. Conep:xanune M TeMaTH4YeCKOE IVIAHMPOBAHNE YYEOHOT 0 MpeMeTa XUM U

Ne Hazsanue Coneprxkanue pasjaena/0Onoka KoanuectBo 4acos
pasnena/6ioka Bcero | U3 Hux
1/ (bopmbl
| KOHTPOJIS)
KOHTp | MPaKT
.pabot | .paboT
1 | BBenenue [Ipeamer xumuu. MeToapl TO3HAHUS B XHMHUHU: HAOIIOJCHUE, 5 - 1

SKCIEPUMEHT,  MoOJeaupoBaHve.  VICTOUHMKM  XMMHUYECKOH
uHdopmaluy, €€ TOoNydeHHe, aHallu3 W MPEACTaBICHUE €ro
pe3ynbraToB. [loHATHE O XMMHUYECKOM 3JeMEHTe U (Gopmax ero
CYIIECTBOBaHMS: CBOOOJHBIX aToMaX, MPOCTBHIX U CIOKHBIX
BeniectBax. [IpeBpamienus BemiectB. OTIMYME XHUMHUYECKUX
peakiuii OT ¢uznyecKux sABIeHWA. Poiab XUMHUHM B OKH3HHU
yenoBeka. Xemodumus u xemodobus. Kparkuwe cBeneHus u3
WCTOPUM  BO3HUKHOBEHHUS M pa3BUTHS  XuMuUU.  Pomb
OTEUYECTBEHHBIX YYEHBIX B CTAHOBJIEHWM XMMHUUYECKOW HAYKH —
padotsr M. B. Jlomonocosa, A.M. byrneposa, /[. 1. Menzeneena.
XuMudecKkas CHMBOJIMKA. 3HAKH XHMHYECKHX DJJIEMEHTOB U
MIPOUCXOXKICHUE WX Ha3BaHUM. Xumudeckue Gopmyibl. MHIEKCH
u KodhounueHTsl. OTHOCUTENBHBIE aTOMHAs M MOJICKYISIpHAs
Maccel. [IpoBeneHne pacyeToB MacCOBOW J0JIM XHUMHUYECKOTO
JJIEMEHTa B BeIIecTBe Ha OCHOBE ero (opmynsl. [lepuoanueckas

CuCTéMa XHUMHUYCCKHUX DOJICMCHTOB I[ n. MCHI[CHCCBB., €




CTPYKTypa: Majble u OOJIbIINE MEPHOABI, TPYIIBI M O PYIIIIHI.
Ilepuonndeckas cucremMa Kak CIOpaBOYHOE IHocoOue Ui
IIOJTy4E€HUS CBEJICHUN O XUMUYECKUX DJIEMEHTaX.

ATOMBI
XUMHYECKUX
3JIEMEHTOB

ATOMBI Kak (opMa CyIIECTBOBAHUS XHMHUYECKUX HIIEMEHTOB.
OcHOBHbIE CBEACHHUS O CTpPOCHMM aToMoB. Jloka3aTelbCcTBa
CII0O)KHOCTH cTpoeHHs atoMoB. OnbiTel Pesepdopra. [Tnanerapuas
MOJEJb CTPOEHUSI aTOMa.

CocTtaB aTOMHBIX siep: NPOTOHBI, HEUTpOHBIL. OTHOCUTENbHAs
aToOMHasi Macca. B3auMOCBA3b MOHATHNA «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAs Maccay.

W3meneHue uucia NPOTOHOB B fAApe aromMa — o0Opa3oBaHUE
HOBBIX XUMHWYCCKHUX JJICMCHTOB.
N3menenue ymucia HEUTPOHOB B sipe aToMa — oOOpa3oBaHuE

n30TONOB. COBPEMEHHOE OMpPEICICHHE TOHSATHS «XUMHYECKHI
anemMeHT». WM30Tombl Kak pa3sHOBUAHOCTH aTOMOB  OJIHOTO
XUMHUYECKOTO dJIEMEHTA.

Onexktponbl.  CTpoeHHE  DJIEKTPOHHBIX  YpOBHEH  aTOMOB
XUMUYECKUX  JJIEMEHTOB MajbiX TmepuojaoB. [loHarue o
3aBEPIICHHOM JJICKTPOHHOM YPOBHE.

[lepuonuueckas cucrema XxXuMH4Yeckux dimemeHTtoB [ .
MenneneeBa W CTPOCHHE aTOMOB — (DU3WUYECKUH CMBICI
MOPSIIKOBOTO HOMEpA dJIEeMEHTa, HOMepa TPyMIbl, HOMEpa
nepuoa.

N3meneHnue yucna 3JIeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHUYECKOTO 3JIEMEHTa — O00Opa30BaHHE MOJIOKUTEIbHBIX
U OTpUIATENbHBIX MOHOB. HoOHBI, 00pa3oBaHHbIE aTOMaMH
METaJJIOB U HeMeTauToB. [IpruunHbl U3MEHEHUS] METAIITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB B mepuoax u rpymmax. ObpazoBanue
OuHapHbIX coenuHeHud. [loHsiTHe 00 WOHHOW CBs3u. CXEMBbI
00pa3oBaHusl HOHHOM CBSI3U.

B3aumoneiicTBue atroMoB 3JIEMEHTOB-HEMETAJUIOB MEXIY cOo0o0i
— o0pa3oBaHHE JBYXaTOMHBIX MOJIEKYJI MPOCTBIX BELIECTB.
KoBanentHass HenojsipHas XuMUYecKas CBsI3b. OJIEKTPOHHBIE U
CTpYKTypHBIE dopMyinbl. B3anmmosaeiicTBue aToMOB HEMETaIOB
MEXIy €000l — oOpa3oBaHWe OWHAPHBIX COCAMHEHUU
HEMETAJIOB. DJIEKTpOoOTpUllaTeNbHOCTh. KoBaneHTHast mossipHast
cBs3b. [loHSATHE O BaJCHTHOCTH Kak CBOWCTBE aTOMOB
00pa30BbBIBaTh KOBAJICHTHBbIE XUMHYeckHe cBs3u. CocraBieHHE
dbopmyn OMHApHBIX COEIMHEHHUH MO BaleHTHOCTH. HaxoxaeHue
BaJICHTHOCTH 1O (hopMyJie OMHAPHOTO COETUHEHHUS.
BzaumopeiictBue  aToMOB  METaUIOB  MexaAy coboil  —
oOpa3zoBaHME  MeTaNIMYeCKHMX  KpuctauioB. llonstue o
METAJUTMYECKO CBSI3H.
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IIpocTsie
BEILIECTBA

[Tomoxenne MeraiuioB U HemerawioB B Ilepuoamueckoit
CHCTEME XMMHUYECCKUX DIIEMCHTOB
J. U.MenneneeBa. Baxuelime npocThie BEIIECTBA — METALIbI
(>keme30, aMOMUHUMN, KaubI[Ui, MarHui, HaTpuH, kanuii). Oo0mue
¢usznueckue  CBOWCTBA  METAVIOB.  BakHelmmne  MpocThie
BEI[ECTBA-HEMETAIUIbI, O00pa3oBaHHBIE AaTOMaMH  KHCJIOPOJa,
BOJIOPOJIa, a30Ta, cephbl, hocdopa, yriepoaa. MoseKylbl MPOCTHIX
BEILIECTB-HEMETAINIOB — BOJIOPOJA, KUCIOPOa,
azora, TrajoreHoB. (OTHOCUTENbHAs MOJIEKYJsIpHAas  Macca.




CriocoOHOCTh aTOMOB XHMHYECKUX 3JIEMEHTOB K OOpa30BaHUIO
HCECKOJIbKUX MPOCTBIX BCHICCTB — AJUIOTPOIUA. AJIHOTpOHHBIe
MoauduKauu Kuciopoaa, ¢ocdopa, osoBa. MeTamindecKue u
HeMeTaJIMUeCKue CBOMCTBA MMPOCTBIX BCIICCTB. OTHOCHUTEILHOCTD
9TOT'O IIOHATHUA.

Uucno Asoraapo. KosmuectBo BemiectBa. Moub. MoursipHas
Macca. MousipHblii  00beM ra3oo0pa3HbIX BeliecTB. KpaTHbie
CAMHUIBI HU3MCPCHHA KOJIMYECTBA BCUICCTBA — MUIUIMMOJIb H
KHJIOMOJIb, MUJUIMMOJIAAPHAA W KHUJIOMOJISIpHAdA MacCChbl BCIICCTBA,
MUJUIUMOJISIPHBI M KUJIOMOJIApDHBIA  00BEMBI  T'a3000pa3HbIX
BEILIECTB.

PacueTsl ¢ MCITOJIL30BAaHMEM NOHATHH «KOJIUYECTBO BEIICCTBA»,
«MOJISIpHAs — Macca», «MOJISIPHBII O00bEM Tra30B», «UHUCIO
ABoraspo».

CoennHeHns
XUMHNYCCKUX
DJIEMEHTOB

Crenenp oxucieHusi. CpaBHEHHE CTENEHU OKHUCJICHUS U
BaJICHTHOCTU. OrpesieNieHne CTENEeHW OKHUCIEHHUS DJIEMEHTOB B
OuHapHbpIX coenuHeHusix. CocraBieHue ¢GopMyn OUHAPHBIX
COeqUHEHMH, OOIIMI crToco0 UX Ha3BaHUH.

bunapHple CcoeIMHEHHUS METAUIOB W HEMETAJIOB: OKCHJIBI,
xnopuapbl, cynbuasl u np. CocraBnenue ux Gopmyn. bunaphsie
COCMHEHUS HEMETAJUIOB: OKCHIBI, JIETY4HE BOJOPOJIHBIE
COCMHEHMS, UX COCTaB M Ha3BaHus. [IpeiacTaBuUTENN OKCHIOB:
BOJIa, YIJIGKUCHIBIA Ta3, HeramieHas W3BeCTh. lIpencraBurenu
JIETYYUX BOJOPOJJHBIX COCTMHEHUI: XJIOPOBOIOPO M aMMHAK.
OcHOBaHusl, UX COCTaB U Ha3BaHUA. PacTBOPHUMOCTh OCHOBAHUI B
Bojsie. [IpencraBurenu mienoueii: THAPOKCUIBI HATPHS, Kalus U
kanbius. [lorsTHEe 00 MHAMKATOPAaX U KAYECTBEHHBIX PEAKIIHSIX.
Kucnote, mx coctaB u Ha3Banms. Kiaccudukanus KUCIOT.
[IpencraBuTenu KHUCIOT: cepHasi, cojisiHasA, a3oTHas. [lonsatue o
mkajne kucinoTHoctn (mkama pH). M3meHnenue  oxpacku
WHIUKATOPOB.

Conu Kak TpPOW3BOJHBIE KHCJIOT M OCHOBAaHMM, MX COCTaB M
Ha3BaHuA. PactBopumocTts coseit B Boje. [IpeacraBurenu coseil:
XJIOpU HaTpus, KapOoHaT u Gocdar KanbIusl.

AMopGHBIE U KPUCTAIUNIMYECKHUE BEIICCTRA.

MexMomneKyasipHble B3aUMOJEHCTBUA. THUIBI KPHUCTAUIMYECKUX
pemeTok.  3aBUCUMOCTh  CBOWCTB ~ BEIIECTB  OT  THIIOB
KPUCTAJUTMYECKUX PEIIETOK.

Uucteie BemecTBa M cMecH. lIpuMepbl >KUAKUX, TBEPIBIX U
razoo0pasHbix cMeceil. CBOKCTBa YMCTHIX BEIIECTB U cMeceid. Mx
cocraB. MaccoBass W o0ObeMHasg [OJM KOMIIOHEHTAa CMECH.
Pacuetsl, cBSI3aHHBIC ¢ HCIIOJIBL30BAHUEM IOHSATHS «TOJIS».
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H3meHeHus,
MIPOUCXO IS
He ¢
BEIIECTBAMHU

IlonsTHE SIBIEHUH, CBS3aHHBIX C U3MEHEHHUSAMM, TPOUCXOIALIUMHU
C BEILECTBOM.

SIBneHus1, CBA3aHHBIE C NU3MEHEHNEM KPUCTAJUIMUECKOTO CTPOEHUS
BEIIeCTBA IPU MOCTOSIHHOM €r0 COCTaBe, — (PU3MUYECKHE SIBICHHUS.
dusnueckue sIBICHUS B XUMUU: JTUCTHIUIALNSA, KPUCTAJUIN3ALMA,
BbIMIADUBAaHME M  BO3TOHKAa  BEMIECTB, (UIbTpOBaHHUE U
LEHTpU(YrUpOBaHUE.

SIBneHusi, CBA3aHHBIE C W3MEHEHHMEM COCTaBa BEILECTBA,
XMMHUYECKHE peakuuu. [Ipu3HakM W ycloBUS INPOTEKAHHUS
XMMHMUYECKUX peakuuid. Bolaenenue TemIoThl U CBETA — PEAKIMH
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ropenus. [TousTHE 00 K30 - U IHITOTEPMUIECCKIX PEAKIIHSIX.
3aKOH COXpaHEHMsSI MacCChl BEHIECTB. XHUMHUYECKHUE YpaBHEHUSI.
3HaueHue UHIEKCOB U KodppuimeHToB. CocTaBieHNnEe YpaBHCHHIA
XUMUYECKUX PEAKIUH.

Pacuersl mo xumuueckuM ypaBHEHUsIM. Pelienwe 3amad  Ha
HaxO0JKJICHUE KOJMYECTBA, MAaCChl WM 00beMa MPOIYKTa PEeaKIuu
M0 KOJIMYECTBY, Macce WM OO0BEMY HCXOJIHOTO BEIIECTBA.
PacueTsl ¢ MCMOJIB30BAHMEM TOHATUS «IOJISH», KOTIA HMCXOIAHOE
BEIIECTBO JAaHO B BHUJE PAcTBOpa C 3aJaHHOW MAacCOBOM J0JIeH
pPacTBOPEHHOTO BEUIECTBA WM COACPKHUT ONPENCICHHYIO JOJIIO0
IIpUMECEH.

Peakuuu paznoxenus. IIpeacraBieHre 0 CKOPOCTH XUMUYECKUX
peakumii. Karammzaropsl. @depmentsl. Peakuum coenvHEHUs.
Karanutuueckne M HEKaTaTUTUYECKUE DPEAKIUU, OOpaTHUMBbIE U
HeoOpatumble peaknuu. Peakuum 3amerieHus. Psan akTHBHOCTH
METaJUIOB,  €r0  MUCIOJb30BaHWE I  MPOTHO3UPOBAHMS
BO3MOKHOCTH TMPOTEKAHHUS PpPEAKIUN MEXAy MeTaulaMd |
KUCJIOTaMHU, PEAKIIMH BBHITECHEHUS! OJIHUX METAJNIOB U3 PACTBOPOB
WX coJied apyrumu Metaiamu. Peaknum oOmena. Peakiuun
HEUTpalnu3aluh. YCJIOBHS TMPOTEKAHHWs peaknuii oOMeHa B
pacTBopax 10 KOHIIA.

Tunbl XUMUYECKUX PEAKIMi HA TpUMEpPE CBOMCTB BOJBI. Peakuus
pa3OKEeHUsT — DJJIEKTPOJU3 BOJbl. Peakuuu coenuHeHus —
B3aMMOJICIICTBHE BOJIbI C OKCHUJAMH METAUIOB M HEMETAJIJIOB.
VYcnoBue B3aUMOACHCTBUS OKCHJIOB METAUIOB M HEMETAJLIOB C
Bojou. Ilonsitue «ruapokcuabp». Peakuuu 3amemnieHus —
B3aUMOJZIEIICTBHE BOJBI C MeTaulaMH. Peakuunm oOmeHa —
TUAPOJIN3 BEIIECTB.

PactBOpenue.
PacTtBOpBI.
CaolicTBa
pacTBOpOB
AJIEKTPOJIUTOB

PactBopenne kak Qusnko-xumuueckuii mporecc. Ilonstue o
rufparax W Kpucramoruaparax. PacrBopumocts. Kpusble
pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTU PacTBOPUMOCTHU
TBEPBIX BEILIECTB OT TEeMIIepaTyphl. Hacepiennsie,
HEHACBHIIICHHbIE U  MEPECHIIICHHbIE  PACTBOPBHI.  3HAYEHUE
PacTBOPOB AJIsL IPUPOJIBI U CEIBCKOTO XO34MCTBA.

[TonsiTe 00 >MEKTPOIUTHUECKON TUCCOLUUALUU. DICKTPOIUTH U
HEIJEKTPOJUTBL. MexXaHu3M JUCCOLMAaluid  BIEKTPOIUTOB €
pa3IMYHBIM  XapakTepoM CBs3U. CTENeHb 3JIEKTPOJIUTUYECKOU
nuccouuanuu. CUbHbIE U c1a0ble SJeKTPOIUTHI.

OcHoBHbIE MOJIOKEHUS TEOPUH ANEKTPOJIUTUYECKON
nuccouuanuu. MonHble ypaBHeHUs peakiuii. Peaknuu oOmeHa,
UIylMe 10 KOHIIA.

Knaccugukanus MOHOB U UX CBOHCTBA.

Kucnotel, ux xkmaccupukanus. Jluccommanus KUCIOT U UX
CBOMCTBA B CBET€ TEOPUM DIIEKTPOJMTUYECKOW TUCCOLMALUU.
MonekyisipHbIE 1 MOHHBIE YPAaBHEHMs peakuuil. B3aumonencreue
KHCIIOT C METaJUIaMHU. OJEKTPOXUMHUYECKUNA PsJ HapsSKEHUN
MeTaUIOB. B3aumonelcTBue KHUCIOT € OKCHUAAMH METaslIoB.
B3aumopeinictBue  KHCIOT € OCHOBAaHMAMM  —peEaKUus
HEUTpaIU3aL1H. B3aumoneiictBue  KHCIOT € COJSIMH.
Hcnonb3oBanue TaOIUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKU
XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, uxX kiaccudukanus. Jucconmanus oCHOBaHUM U HMX
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CBOWCTBA B CBETE€ TEOPUHM DJICKTPOJIMTHUYECKOW TUCCOIMAIUU.
B3anmoperlicTBre OCHOBaHUI ¢ COISIMH. VCIIOab30BaHNe TaOIUIbI
pPacTBOPUMOCTH JJIsi  XapaKTEPUCTHUKUA XUMUYECKUX CBOWCTB
OCHOBaHU. B3anmoieiicTBHE IIeNI0Ueii ¢ OKCHIaMH HEMETAILIOB.
Conu, wuX JuccolManus W CBOWCTBA B CBETE TEOpPUU
BIEKTPOJIUTUYECKON auccolmannnd. B3aummoneicTtBue conerd ¢
MeTaJulaMHu, 0COOSHHOCTH 3TUX peakiuii. B3aumoneiicTBue coneit
¢ comimu. Vcnonp3oBaHue TaOMUIBI PACTBOPHUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJICH.

O6o0menne cBeneHWid 00 OKCHIAX, WX KIACCUPUKAIMHA |
CBOMCTBAX.

I'eneTnueckue psapl MeTaula U HEMETAJIA. ['eHeTHuYecKas CBS3b
MEXy KJIacCaMH HEOPTaHUYECKUX BEIIECTB.
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Onpenenenre creneHeil OKUCICHUs AJIs 3JIEMEHTOB, 00pa3yIOIMINX
BEIIECTBA pa3HBIX KJIaccoB. Peakuuu wHOHHOTO OOMEHa U
OKUCITUTEIbHO-BOCCTAHOBUTEINIbHBIE  peakiuu. OKHUCIUTENb U
BOCCTAaHOBHTEIb, OKHCJIECHHE U BoccTaHoBieHue. CocTaBjieHHE
ypaBHEHUN OKHCJIUTEIHLHO-BOCCTAHOBUTEILHBIX peakimit
METOJIOM 3JIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB, KUCIOT
1 COJIEH B CBETE OKUCIIMTEIILHO-BOCCTAHOBUTEIHHBIX PEAKITUH.

WUTOTO 68 4 5
Temarnueckoe mianupoBanue (9 kiacc)
Ne KonnuecTBo yacoB
Bcero | U3 Hux
n/ Hazpanue Copneprxanue paszzaena/Oiaoka (popmbr
n | pazaena/6aoka KOHTPOJIS)
KOHTp | MpakT
pabot | pabot
1 | Beenenue. XapakTepucTUKa dJEMEHTa IO €ro IOJIOKEHUIO B 11 1 -

[lepuonuueckoit cucreme xumMuueckux snaemeHToB J[. .
MenneneeBa. CBOMCTBA OKCHIOB, KUCJIOT, OCHOBAaHMI M COJIEH B
CBETE TEOPHUHU HJICKTPOJIUTHYECKON AUCCOLMALUA U OKHUCIICHHUS -
BOCCTaHOBJICHUS.

IlonstTne o MEePEXOAHBIX  DJIEMEHTAX. AMdOTEpHOCTS.
I'enernueckuii ps MepexoHOTO JIEMEHTA.

[Tepuonuueckuii 3akoH u Ilepuoanueckas cucremMa XUMHUUYECKUX
anemenToB /. 1. Menaeneena.

XuMUYecKasi OpraHu3alus KUBOM U HEKUBOU  IPHUPOJIBL.
XUMHYECKUN COCTaB sipa, MAaHTHUU M 3€MHOW KOpPbl. XUMHUYECKUE
3JIEMEHThl B  KIJIETKaX JKUBBIX OpraHu3MoB. Makpo- u
MHKPO3JIEMEHTHI.

O06o0meHne cBeieHnit 0 XUMUYeCKUX peakiusax. Kinaccuduxarms
XUMUYECKUX PEaKUUid MO pa3Iu4HbIM [pPU3HAKAM: «UHCIO U
COCTaB pearupyrommx U oOpa3yloluxcs BEHIeCTBY», «TEIIOBON
b deKT», «HAmpaBlIEHUE», «HU3MEHEHHE CTENeHEeW OKHCICHUS
AJIEMEHTOB, OO0pa3yIOIINX pearupyrolirue BeEIIecTBa», «dazan,
«HCTOJIb30BaHUE  KaTtanu3atopa». [loHsitTue o0  ckopoctu
XUMUYECKOM peakuuu. @DakTopbl, BIMSIOLIME HA CKOPOCTh
xuMHuueckux peakiuil. Karammsatopel u karamu3. WHTHOUTOpHI.
AHTHOKCHIAHTEHI.




Meramnsl

[Tomoxenne MeraiuioB B Ilepronnyueckoil cUCTEME XUMHUUYECKUX
anemenToB Jl. 1. MenzaeneeBa. Mertajuinueckas KpUCTAIIINYECKAs
pemieTka W METaJuIMuecKas ~ XuMuueckas CBsi3b.  OOmiue
¢usnueckue cpoiictBa MeTtawioB. CIuiaBel, WX CBOWCTBA U
3HA4YCHUE. XuMuyeckue CBOICTBA METaJIOB KaK
BOCCTAHOBUTEJEH, a TakkKe B CBET€ WX IIOJIOKEHUS B
NEKTPOXUMHUYECKOM PSSy HAPSYKEHUH METaJIJIOB.

Koppos3us metannoB u crocoObl 00peObl ¢ Heill. Metamibl B
npupoje. O0ume crnocoObl X MOTyICHHUS.

OO0masi xapakTepucTHKAa IIEJOYHBIX MeTa/LUI0B. Meramisl B
npupoge. OOmme crnocodbl mx moiydeHus. CTpoeHHEe aToMOB.
[[lesouHble MeTaIBl — MPOCThIE BEIIECTBA. BaxHeiine
COEJIMHEHUS IIEJIOYHBIX METAJIJIOB —OKCH/Ibl, THAPOKCHUIBI U COJIH
(x1opuabl, KapOOHaThl, Cynb(aTbl, HUTPAThl), UX CBONCTBA HU
IIpUMEHEHNE B HapOJHOM Xo3stiicTBe. KanuitHbie ynoOpenus.
OO0mas xapakTepucTHKa 3JeMeHTOB riaaBHoil nmoarpymmbl II
rpynnsl. Ctpoenue atoMoB. lllenodyHozemenbHble MeTalIbl —
MPOCTHIE BENIECTBA. Baxwueiimue COCIMHEHUS
LIEJIOYHO3EMETIbHBIX METAJUIOB — OKCHUbI, TUAPOKCUIBI U COJH
(x1opuabl, KapOOHaThl, HUTpaThl, cyabdaTel, ¢docdaTsl), HuX
CBOMCTBA U IPUMEHEHHE B HAPOJHOM XO35MCTBE.

Amomunuii. Ctpoenue artoMa, (Qu3MUeckue U XHUMHYECKHe
cBOIcTBa npoctoro BemiectBa. CoeMHEHHs aTIOMUHUS — OKCHJL
U TUApokcwa, ux amdoTepHbd xapakTtep. Baxkneimme comu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COETMHEHUM.

Keneso. Ctpoerune atoma, pU3NYECKUEe U XUMUYECKHE CBOMCTBA
npocroro BemectBa. ['enermdeckue psaael Fe2+ u  Fe3+.
Baxueiiimue conm xeiae3a. 3HaAUEHHE JKejle3a U €ro COeIWHEHUN
JUISI IPUPOABI ¥ HAPOJIHOTO XO35IMCTBA.
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Hemertamnsl

OoOmas XapaKTEepUCTHUKA HEMETaJJIOB: ITOJIO’KEHHE B
[lepuonuueckoit  cucTeMe  XMMHUYECKMX  djeMeHToB  [l.
U.Menneneena,

0COOEHHOCTH CTPOCHHS aTOMOB, JJIEKTPOOTpHIaTelbHOCTh (D0)
Kak Mepa «HeMeTauIMdHocTh», pan 0. Kpucrammnueckoe
CTPOEHHUE HEMETAUIOB — TPOCTBIX BEIIECTB. AJIJIOTPOMHUS.
duznyeckue cBOKMCTBA HeMeTalIoB. OTHOCHTEIBHOCTH ITOHSTHI
«METaJII» B «HEMETaJl.

Bonopona. Ilonoxxenue Bogopona B Ilepuoauyeckoit cucreme
xuMuueckux asnemeHtoB JI. M. MenneneeBa. CtpoeHue atoma u
MoJekyJsibl. DU3nyeckue U XUMMHUYECKUE CBOMCTBAa BOJOPOJA, €ro
MOJy4YeHUE U IPUMEHEHUE.

Boaa. Ctpoenne Monekynsl. BopoponHas Xumudeckash CBS3b.
®usnyeckue CcBoHCTBA BOABl. AHOMAIMH CBOWMCTB  BOJBIL
lunpoduneueie u  ruApodoOHBIE BemecTBA. XUMHUYECKHE
cBoiictBa BOJbl. KpyroBopor Boawsl B mnpupone. Bomoouucrka.
Abdpanus  Boabl. boeiToBble  QuUIbTpbl. MuHepadbHbIe BOJIBI.
JuctunnnpoBaHHas BOJa, €€ MOJyYEHUE U IPUMEHEHUE.

O0mass xapakTepucTHKa rajgoreHoB. CTpoO€HUE  aTOMOB.
[IpocTeie BemiecTBa M OCHOBHBIE COEIUHEHHUSI TaJOTE€HOB, HUX
cBoiictBa. KpaTkue cBenenus o xjope, Opome, ¢Tope U uoje.
[IpuMeHeHre TaloOreHoB W UX COEAMHEHUH B HApOJHOM
XO035ICTBE.
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Cepa. Ctpoenue aroma, ajuIOTPOIHs, CBOMCTBA U MPUMEHEHHUE
pombuueckoit ceprl. Okcunpl cepol (IV) u (VI), ux mosryuenue,
cBoiictBa M mnpuMeHeHue. CepHas KHCIOTa M €€ COJM, HX
IIPUMEHEHHE B HAPOJHOM Xo3sHcTBe. [Ipom3BoncTtBo cepHOU
KHUCIIOTBHI.

Azor. CTpoeHre aToMa M MOJIEKYJbl, CBOICTBa IPOCTOrO
BEelIECTBA. AMMMAK, CTPOEHHE, CBOWCTBA, I[IOJy4CHUE H©
npumeHenre. Coyii aMMOHUS, HUX CBOMCTBA U IPUMEHEHHE.
Oxkcunpr azota (II) m (IV). AsotHas kucioTa, €e CBOWCTBAa U
npuMeHeHne. Hutparsl U HUTpUTHI, ipobieMa UX coAepKaHUs B
CEeNTbCKOXO03SHCTBEHHOM IPOAYKIIMU. A30THBIE yI0OpEHUSI.
®ochop. Ctpoenne aroma, aJIOTPONHS, CBOWCTBA O€IOr0 M
kpacHoro ¢ocdopa, ux mnpumeHeHue. OCHOBHBIC COCIMHEHUS:
okcun ¢ocdopa (V) u oprodochopHas kuciora, Gocdarsr.
®docdopHbie y1oOpeHus.

¥Yraepoa. Ctpoenue aToMma, aJJIOTPOIuS, CBOICTBa
Moaudukanuii, npuMmenenue. Oxcuapl yraepoaa (II) u (IV), ux
cBoiicTBa M npumeHeHue. KapOoHaThl: KaJlbLUT, cofa, MOTAall, UX
3HaYEHUE B MPUPOJIE U KUZHU YETIOBEKA.

Kpemnunii. Ctpoenne atoma, KpPUCTAUIMYECKUA KPEMHUH, €ro
cBoiictBa u npumeHenue. Okcup kpemuus (I1V), ero npupoansie
pazHoBuAHOCTH. CuiaMKaThl. 3HaYEHUE COETUHEHUH KpEMHHUS B
KUBOW M HexuBoul npupone. IloHatme o0 cuiaMkaTtHOM
IIPOMBIIIIEHHOCTH.

OO0o0611EeHNEe
3HAHWH 110
XUMUH 32 Kypc
OCHOBHOM
IIKOJIBI.

[Tepuonnueckuii 3akoH U Ilepuoanueckas cucremMa XUMHUUYECKUX
anemeHToB J[. .MenneneeBa. ®U3nuecKuii CMBICI MOPSAIKOBOTO
HOMEpa AJIeMeHTa, HOMEPOB MepHuojia U IPyNIbl. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB DJIEMEHTOB M WX COCAMHEHHWH B MEpPHONAX U
rpynmnax B CBETE MPEICTABICHUA O CTPOSHHWH aTOMOB 3JIEMEHTOB.
3nauenue [leprnoanyeckoro 3akoHa.

Buapl XuMHUUYECKHX CBSI3€M M THUIIBI KPUCTAUTMYECKHX PEIIETOK.
B3anMocBsI3b CTPOCHHS M CBOMCTB BEIIECTB.

Kiaccudukanus XaMHIeCKIX peakIuid 1Mo pa3IudHbIM IMPU3HAKAM
(UMCciio W CcOCTaB pearupyronux M 0Opa3yIoIIUXCS BEIIECTB;
HaJu4ue TpaHUIbl pasfena (as; TemioBod 3G deKT; u3MeHeHne
CTeNeHEeH OKHCIICHHS aTOMOB; WCIOJb30BaHHE KaTajau3aTropa;
HarpasjieHue npoTekaHus). CKOpPOCTh XMMHYECKHX PEAKIUHA U
(haktopsl, Biaustome Ha Hee. OOpaTUMOCTh XUMHUECKHX PEaKIHi
1 CITOCOOBI CMEMICHUSI XUMHUYECKOTO PAaBHOBECHSI.

[IpocTeie ™ cClIOXKHBIE BemiecTBAa. MeTallbl U HEMETaJUIbl.
'eHeTndeckue psapl MeTaula, HEMETala W MEPEXOJHOTO
Metama. OkcuAbl W THIPOKCHUIBI (OCHOBAaHUSA, KHCIOTHI,
amoTepHble THUIPOKCHBI), conu. X cocraB, kinaccuduxanus u
oomue XUMHUYECKHUE CBOIiCTBaA B CBETE TEOPUHU
3NEKTPOJUTUYECKON JUCCOLNAIIY.

HTorosasi KOHTpobLHAsI padoTa 32 Kypc XuMuHu 9 kiiacca

Htoro
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III. Kputepuu oueHUBaHHUA Y4YALIMXCH.

Kpurepuu u HOpMBI OLIEHKH 3HAHUI, YMEHUIl M1 HABBIKOB 00y4aI01IUXCH 110
XMMHH

1. OneHka ycTHOro oTBeTA.

OTmerka «5» :
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA OCHOBAHUU U3YYEHHBIX TEOPUN;
- Marepual M3J0KEH B OIPENEICHHOM JIOTMYECKOW I0CIEA0BATEIBHOCTH, JINTEPATyPHBIM
SI3BIKOM;;
- OTBET CAMOCTOSTEIIbHBIM.

OtBer «4» ;
- OTBET IOJIHBIM U ITPaBUJIbHBIM HA CHOBAHWH U3yUYEHHBIX TEOPHIL;
- MaTrepuall U3JI0KEH B ONPENEICHHOMN JJOrHYeCKOM NMOCIEI0BATENBHOCTH, MIPU TOM JIOIYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLIMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ormerka «3» :
- OTBET MOJIHBIM, HO MPU 3TOM JIOMYILEHA CYIIECTBEHHAas OIIMOKAa WJIM OTBET HEMOJHBIH,
HECBSI3HBIN.

OTmeTka «2» :
- TpU OTBETe OOHAPYKEHO HEMOHWMAaHUE YYallMMCS OCHOBHOTO COJIEp>KaHUs yueOHOTro
MaTepuasa Uil JOIMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE YYalIUiiCs He MOXKET UCIPABUTH
IIPY HABOJAIIMX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OueHka 3KCrepuMEHTAJIbLHbIX YMEHHUM.

- O1leHKa CTaBUTCS Ha OCHOBAHWHW HAOJIOJICHHMS 32 YIATUMUCS U TUChbMEHHOTO OTUYETa 32
paboty. OT™MeTKa «5»:
- paboTa BBIIOJIHEHA TIOJHOCTHIO U IPABMIILHO, CJICIaHbl IPABWIIbHBIC HAOIIOACHUS U BBHIBOJIBI;
- JKCIIEPUMEHT OCYIICCTBJICH IO IUIAHy C Y4ETOM TEXHHKH O€30MacCHOCTH W TPABHII PAOOTHI C
BEIIIECTBAMHU M 000PY/I0BaHUEM;
- TIPOSIBJICHBI OPTaHM3AIMOHHO - TPYJAOBBIC YMEHHUS, IO ICPKUBAOTCS YUCTOTA pabdodero Mecra
Y TIOPSJIOK (Ha CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHBBHI).

OtmeTKa «4» :
- paboTa BBINOJHEHA MTPABHIILHO, CJICJIaHbl IPABUIbLHBIC HAOIIOACHUS U BBIBOJIbI, HO TIPH STOM
IKCIEPUMEHT MPOBECH HE MOJHOCTHIO MJIM JOMYIIEHBI HECYIIECTBEHHBIC OMUOKU B padoTe ¢
BEIIECTBAMHU M 000PYJI0BAHHUEM.

OtmeTKa «3»:
- pa0oTa BBINOJIHEHA MPABWJILHO HE MEHEE YeM HAIOJIOBHHY WJIM JIOMYIIEHA CYyIICCTBEHHAs
omrOKa B X0JI¢ SKCIICPUMEHTA B O0BSICHCHUH, B 0()OPMIICHUH pa0OThI, B COOJIIOACHHUU MPABUI
TEXHUKU 0E30MAaCHOCTH Ha paboTe ¢ BEIIECTBAMH U 000OPYJAOBaHUEM, KOTOPask HCIIPABIISETCS 11O
TPeOOBAHUIO YUUTEIISL.

OTMmeTKa «2»:
- JIOTMyIIeHHI ABe (U Oojee) CyIIeCTBEHHbIE OIIMOKH B XOJ€: AKCIEPUMEHTa, B 00bSICHEHUH, B
opopmieHHH pabOThl, B COONIOJIGHUM TPaBUI TEXHUKH O€30MacHOCTH mpu padboTe ¢
BEIIECTBAMU M OOOpYJOBAaHUEM,  KOTOpPbIE yYallWiics HE MOXET HCHPAaBUTh Jaxe II0
TpeOOBaHUIO YUUTES;
- paboTa He BBINIOJNHEHA, y YYaIIerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUSI.

3. OueHka yMeHHii pelIaTh pacyeTHbIe 3a/Ja4H.

OTMmeTKa «5»:
- B JIOTUYECKOM PACCYXJCHHUU WM DPEUICHUU HEeT OmHUOOK, 3a/laya pelieHa panuoHAIbHBIM
CII0CO0O0M;

OtMmeTKa «4»:



- B JIOTHYECKOM DPACCYXKICHHH W PEUICHHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3aqada perieHa
HEpaIMOHAIBHBIM CIIOCOO0M, WIIH JOIMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITHOOK.
OTtmeTKa «3»:
- B JIOTHYECKOM pACCYKJCHHH HET CYHNICCTBEHHBIX OIMIMOOK, HO JOMYIIEHA CYIICCTBCHHAS
OIMOKa B MAaTEMAaTHYECKUX pacueTax.
OTMeTKa «2»:
- UMEETCs CYIIIECTBCHHBIC OMIMOKHU B JIOTUYECKOM PACCYKJICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.

4. OneHkKa MUCbMEHHbIX KOHTPOJIbHBIX PadoT.
OTMeTKa «5»:
- OTBET IOJIHBINA U MPaBUJIBHBIN, BO3MOXKHA HECYIIIECTBEHHAs OIIHOKA.
OTMmeTKa «4»:
- OTBET HETOJHBIN WK JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITMOOK.
OtMmeTKa «3»:
- paboTa BBINOJTHEHA HE MEHEe YeM HAIOJIOBHHY, IOMYIIEHa OJHa CYIIECTBEHHAs OmKOKa U MpH
9TOM JIBE-TPU HECYIIIECTBEHHEIE.
OTMeTKa «2»:
- paboTa BBHITIOJHEHA MEHBIIE YEM HAIMOJOBUHY WU COJEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIMOOK.
- paboTa He BBITIOJTHEHA.
[Ipu oleHKE BBITIOJHEHHUS THCHBMEHHOW KOHTPOJBHOM pabOThl HEOOXOIWMO YUWUTHIBATH
TpeOoBaHuUs €AUHOTO OphorpapruuecKkoro pekruma.

5. OueHka TecToBbIX padoT.

TecTsl, cocTosue U3 MATA BOIIPOCOB MOYKHO HCIOJIB30BATh MOCIE U3YYCHHS KaXKIOTO
Marepuana (ypoka). Tect u3 10—15 BOmpocoB UCHOJIB3yeTCS I MEPUOTUUECKOTO KOHTPOJIS.
Tect u3 20—30 BOnpocoB HEOOXOAMMO HCTIOIB30BATH JIJIST UTOTOBOTO KOHTPOJIS.

[Ipu orieHMBaHUM KCTIOB3YETCSI CICAYIONIAs IIKaja: Ui TECTa U3 MSATH BOIIPOCOB

* HET OIIMOOK — OIIEHKA «5»;

* 0J[HA OIIIMOKA - OLIEHKA «4»;

* JIBE€ OLIMOKHU — OIIEHKA «3»;

* TpU OMIMOKH — OIICHKA «2).

Hns Tecta u3 30 BOIpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuiIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBuIBLHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIe 12 MpaBUJIbHBIX OTBETOB — OIICHKA «2).

6. Ouenka pedepara.

Pedepar ouenuBaeTcs no cieayronmm KpUTepUsIM:

* coOmroeHre TpeOOBaHUM K €ro 0(OpMIICHHIO;

* HEOOXOJMMOCTh M JIOCTAaTOYHOCTH Ui PAaCKPBITUS TeMbl NMPUBEACHHON B TekcTe pedepara
uH(pOpMaIINH;

* yMeHHe 00yJaroIerocst CBOOOIHO U3NlaraTb OCHOBHBIE UJIEU, OTPAXKEHHBIE B pedepare;

* CIOCOOHOCTH O0YYaroImerocsl MOHATh CYTh 33JaBaeMbIX YJIE€HAMH aTTECTAIMOHHON KOMHUCCHH
BOIPOCOB U c(hOopMyIHPOBATH TOUHBIE OTBETHI HA HUX.
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