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OCBOEHUA
YUYEBHOI'O IPEJIMETA KYPCA

VYueOHslil npeameT «XUMHUsA», B COAEPKAHUU KOTOPOro BEAYIIMM KOMIIOHEHTOM SIBJISIFOTCS
Hay4yHble 3HaHUS W Hay4YHbIE METOJbl IO3HAHUS, IO3BOJIIET HE TOJIBKO (popMUpoBaTH Y
y4aluxcsl LEJOCTHYI0 KapTHHY MHpa, HO M MpoOYXIaThb y HUX 3MOIIMOHAJIbHO-IIEHHOCTHOE
OTHOUICHHWE K H3y4aeMOMYy MaTepuainy, cOo3JaBaTb YCJIOBHUS sl (OPMHUPOBAHUS CHCTEMBI
LIEHHOCTEH, ONMpeeAIonIell TOTOBHOCTD: BRIOMPATh ONMPEASICHHYIO HANPaBICHHOCTD JCHCTBUT;
JIeHCTBOBATh OMpeAeIeHHBIM 00pa3oM; OlICHUBATh CBOU JAEHCTBUS U JEUCTBUS APYTUX JIFOJIEH 10
OIpeNIeTICHHBIM [IEHHOCTHBIM KPUTEPHUSIM.

JearensHOCT 00pa30BaTENBHOTO YUPEXKACHUST 001Iero oopa3oBaHus B OOyUYCHHH XUMUH
JOJbKHA OBITh  HampaBiieHa Ha JOCTHXKEHHE OO0YYaIOUMMHUCS CIEAYIOMUX JHYHOCTHBIX
pe3yJbTaTOB:

1. B IIECHHOCTHO-OPUEHTALIMOHHOMN Cepe - UyBCTBO FOPAOCTU 32 POCCUNHCKYI0 XUMUYECKYIO
HayKy, T'yYMaHU3M, OTHOIIEHHUE K TpyAY, LEJIEeyCTPEMIEHHOCTb, CaMOKOHTPOJb U
CaMOOLIECHKa;

2. B TPYIOBOii cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AasibHeiiiel o0pa3oBaTenbHON
TPaeKTOPUH;

3) B mo3HaBaTeIbHON (KOTHUTUBHOW, MHTEJUIEKTYaJIbHOM) cepe —MOTUBALUS YUEHUS, YMEHHUE
YIPABJIATH CBOEH I03HABATEIBLHOU JI€ATEIIBHOCTBIO.

MeTanpeaAMeTHBIMH Pe3yJbTATAMM OCBOEHHS BBITYCKHUKaMH OCHOBHOW IIKOJIBI IIPOrPaMMBI
110 XUMUU SBJISIOTCA:

1. BnajgeHue YHUBEPCAILHBIMH €CTECTBEHHO-HAYUYHBIMH CHOCOOAMH  JI€STEIbHOCTH:
HaOMIOIeHNe, W3MEpPEHHE, OKCIEPUMEHT, ydeOHOe HCCIIeOBaHUE; IPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHMs (CHCTEMHO-UH()OPMALIMOHHBIN aHajIu3, MOJIEIMPOBaHUE)
JUISL U3Yy4YEHUS pa3IMYHbIX CTOPOH OKPYXKAIOIIEH AEeHCTBUTENbHOCTH;

2. WCIOJIb30BAHME YHUBEPCAIBbHBIX CHOCOOOB JIEATEIBHOCTH 10 PEHICHHI0 MpodjeM H
OCHOBHBIX MHTEJJIEKTyaJIbHBIX oIeparuii: UCIIOJIb30BaHUE OCHOBHBIX
MHTEJUIEKTYaIbHBIX ONepanuii: (opMyIHMpOBaHNE TUIIOTE3, AHAIN3 U CUHTE3, CPAaBHEHHE,
0000111eHe, cHCcTeMaTu3alus, BBIIBJICHUE TNPHUYMHHO-CIEACTBEHHBIX CBS3€H, IOUCK
AHaJIOrOB;

3. yMEHHE reHepupoBaTh UJECH U ONPEEIATh CPEICTBA, HEOOXOAUMBIE JIJISl MX peaji3aluy;

4. yMeHue OmpelnemsaTh LeNU M 3a/Jadd JIeATeJIbHOCTH, BBIOMpPATh CPEJCTBA pealu3aliu
LIEJIN ¥ TIPUMEHSATh UX Ha MPAKTHKE;

5. HCIIOJIb30BAHME PA3IMYHBIX UCTOUHUKOB VISl TOTy4E€HHUS XUMUYECKOW NH(OPMALIUH.
IIpenmeTHBIMHE pe3yiabTaTaMM OCBOEHHUS BBIIYCKHUKAMHU OCHOBHOW IIKOJIBI IIPOIPAaMMBI IO
XUMUU SABISIOTCS:

1. B mo3HaBarenbHOM cdepe:

- JlaBaTh OINPEJEICHUS] U3YYEHHBIX IMOHSATUMN: BEIIECTBO (XMMUYECKUU BSJIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUINYECKasl PElIeTKa, BEIECTBO, IIPOCTHIE U CIOKHBIE BEIIECTBA, XUMUYECKas
(dopmyna, OTHOCUTEbHASI aTOMHAsl Macca, OTHOCUTEJIbHAsI MOJIEKYJIIpHAsl Macca, BaJI€HTHOCTb,
OKCHJIbI, KHCJOTBI, OCHOBaHHS, COIH, aM(pOTEPHOCTb, HHAMKATOp, IEPUOAUYECKUN 3aKOH,
MepuoanYecKass CcucremMa, mepuoAnueckas TabnuWma, H30TONBI, XUMHYECKas  CBS3b,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKUCIEHMS, DJJIEKTPOJMT); XUMHUYECKas  peakius
(XumMuueckoe ypaBHEHHUE, TeHeTHUeCKas CBSI3b, OKHCJICHHE, BOCCTaHOBJICHHUE,
ANEKTPOIUTHYECKAs] TUCCOLUALINS, CKOPOCTh XMMHUYECKON pEeaKInn);

- hopmymmpoBaTh nepuoandeckuii 3akon [[.J11.MenneneeBa u packpblBaTh €ro CMbICIH;

- ONMCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOATEILHO MPOBEIECHHBIEC YKCIIEPUMEHTHI, HCIOJIb3YS
JUISL 3TOTO €CTECTBEHHBIHN (PyCCKU, pOJHON) SI3bIK U S3BIK XUMHH;

- ONKMCBIBATh W pa3iMyaTh H3YYEHHbIE KJIACCHI HEOPraHMUYECKUX COEAMHEHHUH, IPOCTbIE U
CIIO’KHBIE BEIIECTBA, XUMUYECKHE PEAKLIUN;

- KJIacCU(UIIMPOBATh U3yYEHHBIE OOBEKTHI U SIBICHUS,

1



- Ha0moonaTh JEMOHCTPUpPYEMbIE M CaMOCTOSTENLHO IPOBOJUMBIC OMBITH, XUMHUYECKHE
peaKiiu, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JenaTh BBIBOJBl M YMO3AKJIIOYEHUS M3 HAOMIOAEHUH, M3YYEHHBIX XUMHUYECKUX
3aKOHOMEpPHOCTEH, MPOrHO3UPOBATh CBOWCTBA HEU3YUYEHHBIX BEIIECTB I10 aHAJOIUU CO
CBOMCTBaMU U3YUYEHHBIX;

- CTPYKTYpHpOBaTh H3Y4YEHHBI MaTepual U XUMHUYECKYI HH(OpMAaILHIO, MOIYUYEHHYIO H3
JIPYTUX UCTOYHUKOB;

- MOJEIMpOBaTh CTPOEHHE ATOMOB JJIEMEHTOB MEPBOrO0 - TPEThEro MEepHOJO0B, CTPOEHHUE
MPOCTENIINX MOJIEKYJ.

2. B ieHHOCTHO-OpHEHTAlMOHH O cdepe:

- aHAJM3UpOBAaTh M OLEHUBATH IMOCICICTBUS JJs OKpYXarolled cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOM 1€ATEIbHOCTH UEJI0BEKA, CBSI3aHHOM C MEepepadoTKON BEILECTB;

- Pa3bACHATH Ha MpuMepax (IPUBOIUTH IPUMEPHI, MOATBEPKIAIONINE) MATEPHUATIEHOE €IUHCTBO
Y B3aMOCBSI3b KOMITOHEHTOB JKUBOM M HEKHUBOM MPUPOJBI U YEJIOBEKA KaK BaXKHYIO 4acTh 3TOTO
€/IMHCTBA;

- CTPOUTH CBOE ITOBE/IEHNE B COOTBETCTBUH C MPUHIIMIIAMH OEpEXHOT0 OTHOIIEHUS K IPUPOJIE.

3. B tpynoBoii chepe:

- IUNTAHUPOBATh U MPOBOJAUTH XUMHUYECKUHN IKCITEPUMEHT;

- HCIOJIb30BaTh BELIECTBA B COOTBETCTBUU C UX IPEJHA3HAYCHUEM M CBOWCTBAMM, OIMCAHHBIMU
B MHCTPYKIUSAX 110 TPUMEHEHUIO.

4. B cihepe Oe30macHOCTH KU3HEACATEIHLHOCTH:

- OKa3blBaTh IEPBYIO IMOMOIIb MPHU OTPABIEHUSAX, OKOrax M JIPyrMX TpaBMaX, CBSI3aHHBIX C
BELIECTBAMHU U J1a00paTOPHBIM 000PYAOBAHUEM.

Peanuzauus eocnumamensnozo nomenyuana Ha ypokax xumun B 8-9 knaccax B 2021-
2022, 2022-2023 yuyeOHBIX Tromax OYIET OCYLIECTBIATHCS B COOTBETCTBUUM ¢ Paboueii
nporpammoii Bocnutanusi MBOY «Cpenusisi o0mieoOpa3oBaTenbHas IMIKONA C YriyOJa€HHBIM
M3y4eHHEeM OTAeNbHbIX mpeameToB NeS5S umenu Anekcanapa Hesckoro» na 2021-2024 ronel u
IIpEANoaraeT cienyrouee:

- YCTAaHOBJICHME JIOBEPUTENIbHBIX OTHOIIEHHH MEXKIy Yy4uTedeM U oO0ydarouMucs,
CIMOCOOCTBYIOIIMX TO3UTUBHOMY BOCIIPUATHIO TPEOOBAHUM U MPOCHO yUUTEs], IPUBICUEHUIO UX
BHUMaHHUA K o0OCyXJaeMoil Ha ypoke HH(OpManuM, aKTUBHU3AIMM WX TO3HABATEIbHON
NEeSITEIbHOCTH;

-o0yXxAeHNE 00yJaroIuXcsl CO0JII0IaTh Ha YPOKE OOIENPUHATHIE HOPMbI IIOBEJIEHUS, TpaBuIa
OOIICHUS CO CcTapmuMHu (YYUTENSIMH) W CBEPCTHUKAMH (OJHOKJIACCHHUKAMHM), TPUHITUIIBI
y4eOHON AUCIUIIIIMHBI B CAMOOPTraHHU3aI1H;

- MpUBJIEYCHHE BHUMAaHHUS OOydYalOIMXCS K IEHHOCTHOMY AacCIeKTy M3y4aeMbIX Ha YpoKax
SBJICHUI, OpraHu3aIus uX padoThI C MOJTy4aeMoil Ha ypOKe COIHaIbHO 3HAaUNMOM nHpopManuen
- UHUIMUPOBAHUE €€ OOCY>KJEHUS, BHICKA3bIBAHUS YYAIIUMHCS CBOETO MHEHHUS IO €€ MOBOY,
BBIPA0OTKU CBOETO K HEM OTHOLIEHMS;

- BOCIUTAaHHE Y yYalIUXCS JIOTHYECKOW KYJIbTYpPbl MBIIUICHUS, Tpaduueckod KyJIbTYpHI,
CTPOTrOCTH U CTPOMHOCTH B YMO3aKJIIOUEHHUSIX;

- HUCIOJIb30BaHUE BOCIUTATENILHBIX BO3MOXKHOCTEW COJEpX)aHUS y4eOHOTO MpeaMeTa depes
JEMOHCTpPAllMI0  IPUMEPOB  OTBETCTBEHHOTO, TIPAaXXIAHCKOI'O  TMOBEIEHHUS, IPOSBIICHUS
YEIIOBEKOJIIOOUST U JOOpPOCEepPAEYHOCTH, Yepe3 MOoAOOp TEKCTOBBIX 3ajad MPAKTUYECKOro
coiepaHusl, IpoOJIEeMHbIX CUTYallui i1 00CYKEeHHS B KJIacce;

- (opMHupoBaHUE YBaXKEHUSA K JAOCTIKCHHSIM W OTKPBITUSAM BEIMKHX YYEHBIX - XUMHUKOB,
yOeXIEHHOCTH B B&KHOCTH XUMUYECKUX 3HAHUW B MPAKTHUYECKOH JKU3HM YellOBEKa, MPHU3HAHUE
pazgoCcTu TBOPUECKOr 0 TPyAa Kak OAHOW U3 OCHOBHBIX YEJIOBEUECKUX IIEHHOCTEH;

- MPUMEHEHHE HAa YPOKE MHTEPAKTUBHBIX (OPM PaOOTHI ydalIMXCs: WHTENIEKTYalbHBIX HT,
CTUMYJIMPYIOIIMX I[O3HABATEIbHYIO MOTHBAIIMIO; JTUCKYCCUH, KOTOpbIE JaloT YydalluMmcs
BO3MOKHOCTh MPHOOPECTH OTBIT BEICHUS KOHCTPYKTUBHOI'O 1MAJIOra;



- TPYNIIOBOI paboThI WM pabOThl B Mapax, KOTOPbIC yyaT MIKOJIBHUKOB KOMaHIHOW paboTe u
B3aUMOJICHCTBHIO C IPYTHMH JIIOIbMU;

- BKIIIOUCHHE B YPOK JICIIOBBIX UTP, KOTOPBIC TOMOTAIOT MOICPXKATh MOTHBAIUIO K ITOJTydCHUIO
3HAHHWW, HAJQKUBAHWIO ITO3UTHBHBIX MEKJIMIHOCTHBIX OTHOIICHWH B KJIAacce, MOMOTaloT
YCTaHOBJICHHUIO JI00pOXKeENaTeIbHONH aTMOC(EpPhI BO BpEMsl YPOKa;

- OpraHu3allMi0 HACTAaBHUYECTBA MOTHUBUPOBAHHBIX W 3PYIAMPOBAHHBIX YYalIUXCS HAI HX
HEYCIMEBAOIIMMU WM HU3KO MOTHUBHUPOBAHHBIMH Ha HW3y4YE€HHE XHMHH OJIHOKJIACCHUKAMH,
JIAIOMIETO COMMATLHO 3HAYUMBIH OIBIT COTPYIHUYECTBA M B3aUMHOW TTOMOIIIH;

- WHUIMUPOBAHHUE W TOMJEPIKKA HMCCICIOBATEIBCKON JEATEIBPHOCTH O0YJYaroIIMXCsS B paMKax
peam3aiud WMH WHIAMBUAYAIGHBIX W TPYIIOBBIX HCCIICAOBATEIBCKAX IMPOEKTOB, YTO JaeT
BO3MOXKHOCTh TMPUOOPECTH HABBIK CAMOCTOSATEIBHOT'O PEIICHUS TEOPETUYECKOH MPOOIIeMEI,
HAaBBIK TEHEPUPOBAHUS U 0(hOPMIICHHS COOCTBEHHBIX UICH, HABBIK YBAKUTEIHHOTO OTHOIIICHUS K
9yKUM HaesM, O(OpPMICHHBIM B paboTax ApPYyrux WCCIEAOBATENeH, HABBIK ITYyOJIHMYHOTO
BBICTYIUJICHUS TIEPE]] Ay TMTOPHEH, apryMEHTUPOBAHUS M OTCTAUBAHUS CBOCH TOUKH 3PCHUS.
Takum oOpa3oM, npu peanu3anuu padodeil mporpaMMbl MO0 XUMUU B §-9 KiaccaX OCHOBHBIMHU
BOCHHUTATEIbHBIMHU I[EJIIMU HAa YPOKaX CTAaHYT:

-BOCIIUTaHUE KYJIbTYPBI THYHOCTH,

-OTHOIICHHE K XUMHUH KaK K YaCTH OOIIEUEIIOBEUECKON KYIbTYPHI,

-IOHUMaHUE 3HAYMMOCTH XUMHUH I HAY9IHO-TEXHUIECKOT0 Iporpecca;

-BOCIIUTAHUE AKTUBHOCTH, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH;

-BOCIIUTAHUE HPABCTBEHHOCTH, KYJIbTYPbI OOIIICHUS;

-BOCIIUTAHUE ICTETUUECKON KYJIbTYPHI,

-BOCIUTaHUE I'PpaUIECKOI KYJITYpPhI ITKOJIBHUKOB.

B pesynbraTe Wero OyayT pa3BHTHl HABBIKM COTPYJHUYECTBA, KOMMYHHKAIIMH, COLUAIBHOU
OTBETCTBEHHOCTH, CHOCOOHOCTh KPUTHYECKH MBICIUTh, ONECPATHBHO W KAYECTBEHHO PEIIATh
BO3HMKAIOIINE MTPOOJIEMBI.

Conep:xaHue OCHOBHOT0 00111ero o0pa3oBaHus Mo XuMuu 8-9 Kiraccol

Pa3zoen 1. Ocnognwvie nonamusa xumuu (ypoeeHsv amomMHo-MOAEKYIAPHBLIX NPEOCM AB1eHUIL)
[Ipenver xumuu. MeroApl MO3HAHHWA B XUMHUHU: HaOIIOJEHUE, SKCIIEPUMEHT, H3MEpEHUE.
HcTounnku xumMuueckoil nHGpopManuu: XuMHueckas auTepatypa, UHTepHeT.

UYucteie BemectBa U cMmecu. Ounctka BemiecTB. IIpocTeie U cioxHBIE BemecTBa. MeTamisl U
HEMeTAJUIbl. XUMHYECKUH JJEMEHT, aTOM, MOJIEKYyJda. 3HAaKM XUMHYECKHX DJIEMEHTOB.
Xumnueckas Qopmyna. BanenTHocTs Xxumuueckux 3seMeHTOB.  CocrTaBieHue Gpopmy
OMHApHBIX COEAMHEHUN IO BAJIEHTHOCTM aTOMOB XMMMUYECKHUX 3JIEMEHTOB U ONpEAEIIeHUE
BaJICHTHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB 0 (hopmysiaM OMHAPHBIX COeTUHEHUH.
OtHocutenbHass aTtomHass Macca. OTHOcUTENbHAs MOJIEKYyJisipHas wmacca. MaccoBas 1o
XUMHUYECKOr0 3JIEMEHTA B CJI0KHOM BemlectBe. KonuuecTBo Bemectsa. Mousb. MonsipHas macca
U MOJISIPHBIN 00beM.

dusnueckue ABICHUS U XUMHUecKHe peakiuu. [Ipu3Haku u ycioBHs MPOTEKaHUS] XUMUYECKUX
peakiuii. 3aKOH COXpaHEHHUS MAacChl BEIIECTB NPH XUMHUYECKMX pPEAKIUSAX. XUMHUECKHE
ypaBHeHHs. Koa(huineHTsl B ypaBHEHHSIX XUMUYECKUX PEAKIMi KaK OTHOIICHUS KOJIUYECTB
BEII[ECTB, BCTYMAOIIMX M 00pa3ylIIMXcs B pe3yJibTaTe XUMHUECKOW peakuuu. IIpocteitime
pacuersl 10 YpaBHEHUSAM XUMUYECKUX PEaKLUi.

OCHOBHBIE KJIaCcChl HEOpPraHMYEeCKUX coenrHeHud. HoMmeHkIaTypa HeopraHM4ecKUX BEIECTB.
Kucnmopoa. Bo3nyx. I'openne. Oxcuapl. Oxcuapl MeTamioB M HeMmertauioB. Bomopox. Bopa.
Oumnctka Boabl. Adpaius BoJbl. B3auMoaelicTBue Boabl ¢ OKCHAAMU METAJUIOB U HEMETAJIJIOB.
Kucnotsl, knaccupukaiuss ¥ CBOHCTBA: B3aMMOJICHCTBHE C METAJIaMH, OKCHJIaMU METaJlIOB.
OcHoBaHus, KinaccuuKamus ¥ CBOKMCTBAa: B3aMMOJCHCTBHE C OKCHIAaMH HEMETAIJIOB,
kucinoraMu. Am¢orepHocts. KucinorHo-ocHoBHble uHAuKaTopel. Conu. CpenHue couu.



B3aumopneiictBue coneil ¢ meramiamu, KucioTamu, menodyamu. CBsi3b MeEXAYy OCHOBHBIMU
KJIACCAMHU HEOPTraHUYECKUX COCAMHEHHI.

[lepBoHavasibHblE MpPEACTaBICHHS O €CTECTBEHHBIX CeMelcTBax (rpynmax) XUMHUYECKHX
3JIEMEHTOB: ILEJI0YHbIE METAJUIbI, IaJIOr €HBI.

Pazoen 2. Ilepuooduueckuit 3aKOH U nepuOOUYECKAA CUCHIEMA XUMUYECKUX 3IJIEMEHMOE
JI.H.Menoeneesa. Cmpoenue eeujecmea.

[lepmonuueckuit  3akoH.  McTtopust ~ OTKpBITUS ~ MEPUOAMYECKOrO 3aKOHA.  3HAaueHUe
MEPUOINYECKOT0 3aKOHA JIJIS Pa3BUTHSI HAYKH.

[lepunonuueckass cucremMa Kak €CTECTBCHHOHAyUYHasl KJacCU(DUKAIUSA XMMUYECKUX DJICMEHTOB.
Tabmuunas Qopma mnpeacTaBiIeHUS KilacCH(PUKAIMA XUMHYECKUX d3JIeMeHTOB. CTpyKTypa
tabmuubl «[lepuonnueckas cucremMa xummuueckux sinemeHtoB . . MenneneeBa». Ousndeckuii
CMBICJI ITOPSIIKOBOTO (aTOMHOI'0) HOMEpa, HOMEepa Mepruoja U HoMepa rpynmnsl (s 2JEMEHTOB
A-rpymm).

Crtpoenue aroma: sApo U BJeKTpoHHas oOonouka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HelUTpoHbl. M30TOmbl. 3apsa aTOMHOIO sJipa, MAacCOBOE€ YHUCIO W OTHOCHUTENIbHAs aTOMHas
Mmacca. DIeKTpoHHasT 00O0JIouKa aToMa. OJEKTPOHHBIE CJIOM AaTOMOB DSJEMEHTOB MalbIX
IIEPUOIOB.

XuMHYecKkasi CBsI3b. DIIEKTPOOTPULIATETLHOCTh aTOMOB. KOBaneHTHasl HEMoJsipHasl U MOJsIpHas
cBs3b. MloHHas cBs3b. BaneHTHOCTD, CTENEHb OKUCIIEHUS, 3aps/l MOHA.

Pazoen 3. Mnozooopaszue xumuueckux peaxkyuil.

Knaccudukanuss XuMUYECKHX pPEaKIHii: pEeaKUUH COCIUHEHHS, PA3TIO0XKEHHs, 3aMEeleHHUs,
oOMeHa, 3K30TEepPMUYECKUE, SHIOTEPMUYECKUE, OKH CIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE,
HeoOpaTuMble,00paTUMBIE.

CKOpOCTh XUMHUYECKHUX peakiuil. PaKTOpsI, BIUSIONIME HA CKOPOCTh XUMUYECKHUX PEAKIUN.
PactBOophl. DnekrponuTHUeckas aucconuanus. DJIEKTPOJUTHl U HEIIEKTPOJUTHL. KaThoHBI H
aHWOHBI. J[uccoumanusi conei, KUCIOT U OCHOBAHWM B BOJHBIX pacTBopax. Peakiiuu MOHHOIrO
oOMeHa B pacTBOpax 3JIEKTPOJIHUTOB.

Pazoen 4. Muozooopa3ue eewiecme.

EcrecTBeHHBIE CceMelCTBAa XHUMHYECKHX DJIEMEHTOB METAIJIOB M HemeTtawoB. OOmas
XapaKTepUCTHKAa HEMETaJJIOB Ha OCHOBE WX TOJOXEHHUS B TEPUOJAUYECKON CHCTEME.
3aKOHOMEPHOCTH HM3MEHEHHsI (PU3MYECKUX M XUMHYECKUX CBONCTB HEMETANIOB — TPOCTHIX
BEII[ECTB, X BOJOPOJHBIX COCTUHEHUMN, BBICIIMX OKCHUJIOB U KHCIOPOJCOAEPKAIIUX KUCIOT Ha
MIPUMEPE FTIEMEHTOB BTOPOT'0 U TPETHETO MEPUOIOB.

OOmiasi xapaKkTepHCTHKA METAJUIOB HAa OCHOBE WX IIOJIOKEHUS B IEPUOTUYCCKON CHCTEME.
3aKOHOMEPHOCTH HW3MEHEHUS (PHU3UYECKHMX M XHMUYECKHX CBOHCTB META/NIOB — MPOCTHIX
BELIECTB, UX OKCUJOB U T'MAPOKCHUJIOB Ha MPUMEPE JIEMEHTOB BTOPOI'0 U TPETHErO MEPHOJOB.
AmdoTepHble coenuHeHus amoMuHHUSA. OOmas XapakTepUCTHKa >Kele3a, €ro OKCHAOB U
TUAPOKCHUIOB.

Pa3zoen 5. Ikcnepumenmanvran xumus

JleMOHCTpaLMOHHBIN U J1a0opaTopHblil 3kcnepuMeHT. 1. [IpuMeps! puznueckux sABICHUM. 2.
[Ipumepsl XUMHUUECKUX pEaKIUil C APKO BbIPAXKEHHBIMU M3y4Yae€MbIMU Npu3Hakamu. 3. Peakuuu
COCIMHEHHUS,pa3oKeHHs, 3aMenieHusi, ooMena. 4. Peakuuu, WUTIOCTpHpYIOIIME CBOHCTBA U
B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPraHMYECKUX COEAUHEHUU. 5. ONbIThI, WILIIOCTPUPYIOIIHE
3aKOHOMEPHOCTH  W3MEHEHHUSI  CBOWCTB  IIEJOYHBIX  METaUIOB W  TrajoreHoB. 6.
OMNBITH, WWUTIOCTPUPYIONIME  3aKOHOMEPHOCTM ~ M3MEHEHHMsI  CBOWCTB  THUIPOKCHIOB H
KHUCJIOPOJCOJEPKALMX KHUCIOT 3JEMEHTOB OJHOro mnepuona. 7. Ilpumepsl OKHCIUTENBHO-
BOCCTAaHOBUTENBHBIX peakuii.8.DaKkTOpbl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIHI.
9.Ilpumepsl »HAO- u dK30TepMuueckux peakquid. 10. CpaBHeEHHE 3JIEKTPONPOBOIHOCTH
pacTBOpPOB JJIEKTPOJIMTOB W HedJeKTpoauToB. 11. Peaknmuum wmonHoro oOmena. 12. OmbITHI,
WJUTIOCTpUPYIOIUEe GU3MUECKUE U XUMUYECKUE CBOMCTBA M3YYaeMbIX BEIIIECTB.



IIpaktuyeckue padorsl 8 kiaace 1. IlpaBuna TexHuku Oe3omacHOCTH Tpu pabore B
xuMuueckoM kabuHete. Ilpuembl oOpamieHuss ¢ 71abOpaTOpHBIM — 00OPYIOBaHHEM U
HarpeBaTelbHbIMU TTprOopamu. 2. CriocoObl pa3ieneHus cMeceid.3. AHaIu3 MOYBBI U BOJIBI.
4ITonydyeHne Bomopoja M HM3ydeHHE ero cBoicTB.S.IlosrydeHune kucimopoga M H3ydEHHUE €ro
cBoictB.6.IIpuroroBnenue pacTtBOpa caxapa.7.MoHuble peakiuu.8.Pemenue
SKCIIEpUMEHTAJIbHBIX 3a/1a4.

IIpakTnueckune padorbl.9 kiaace 1. OcyniecTsieHne NENOYKA XUMHUYECKUX MPEBPALECHUN. 2.
[Tonyyenue u cBolcTBa COEAMHEHUN MeTauIoB. 3. PemieHue sKCnepUMEHTaNbHBIX 3a7a4 Ha
pacrio3HaBaHHE M MOJyuYE€HUE COEAMHEHUN MeTayuloB. 4. PeleHne skcrnepuMeHTaJbHBIX 3a]a4
o reMe «lloarpynna xucnopoga». 5. Ilomyuenne ammuaka 1 U3ydeHue ero cBoicTs.6.Pemenne
SKCIEPUMEHTAIBbHBIX 3a/1a4 1o Teme «lloarpynma a3ora u yriaepoaa.»

PacuerHble 3agauu. |.BpluncieHne OTHOCUTENBHOM MOJEKYJSIPHOM M MOJSIPHOM Macchl
BEIIECTBA MO €ro XuMudecko ¢opmyrne. 2. Pacuer mMaccoBoil JOIM XMMHYECKOTO 3JEMEHTa B
coenuHeHud. 3. PacyeT MaccoBOW J0JIM PaCTBOPEHHOIO BEIlECTBA B pacTBoOpe. 4. Buruncienus
10 XMMHUYECKUM YPaBHEHUSM MacChl MM KOJUYECTBA BEIECTBA OJHOIO M3 YYaCTBYIOLIMX UIIH
MOJTy4YaIOLMXCs B peakUUu COEAMHEHUH IO H3BECTHOM Macce WM KOJUYECTBY BEIECTBA
Jpyroro COeANHEHNU.

JINYHOCTHBIMH pe3yJbTaTaMH U3Y4YEHUs MpeaMeTa «XUMUsS» SBISIOTCA CIEIYIOLIIe
YMEHHUS:

Oco3HaBaTb €IMHCTBO M  LEJOCTHOCTH OKPYXKAIOIIEr0 MHpPa, BO3MOXKHOCTH  €ro

[I03HABAEMOCTH U 00BbSICHUMOCTH HAa OCHOBE JOCTHKEHUH HAYKH.

[TocreneHHO BbICTpauBaTh COOCTBEHHOE 11€JI0CTHOE MU POBO33PEHHUE!

0CO3HaBaTh NOTPEOHOCTb M TOTOBHOCTh K CaMOOOpa3oBaHUIO, B TOM YHCIE€ U B paMKax
CaMOCTOSITEJIbHON JEATEIbHOCTH BHE LIKOJIBI;

OLIEHMBATh KU3HEHHBIE CUTYAIlMH C TOUKU 3peHHs 0e30macHOro oopasa KU3HHU U COXPAaHEHUs
3]10pOBbSI;

OLIEHUBATh HDKOJIOTMYECKUI PUCK B3aMMOOTHOILIEHHH Y€lI0BeKa U IPUPOJIBI.

BriOupath mocCTynkH, HalleJICHHbIE Ha COXpaHEeHHEe M OepekHOe OTHOIIEHHWE K MpPHUpOJeE,
0COOCHHO HUBOW, M30eras MPOTHBOIOJIOKHBIX MOCTYIKOB, MOCTENEHHO Y4ach M OCBauBas
CTpaTEruio paroHaIbHOrO MIPUPOIONOIH30BAHUS.

Cpeocmeom pazeumusi JAYHOCTHBIX PE3YyJbTaTOB CIyXaT Y4eOHBIM Marepual W
IIPOAYKTUBHBIE 3a/1aHNs yueOHUKa, HalleJIEHHbIE Ha 6-10 TMHUIO pa3BUTUS — YMEHUE OL[EHUBATh
MIOBEJIEHUE YEJIOBEKA C TOUKHU 3PEHUSI XUMHUYECKON 0€30IaCHOCTH IO OTHOIIEHUIO K YEJIOBEKY U
IPUPOJE.

MeTtanpeAMeTHBIMH pe3yJIbTaTaMU HU3yudeHHUs Kypca «XuUMHs» sBisercs (HOpMHUpOBaHHE
YHUBEpCaIbHBIX yueOHbIX AercTBuii (YVYI).

Pecynamuenvie YVII.

CamocrosiTelbHO OOHapyKUBaTh U (HOPMYIMPOBATH YUEOHYIO MPOOJIEMYy, ONPENeNsiTh Ielb
yueOHOH IesITeIbHOCTH, BEIOUPATh TEMY IPOEKTA.

BeiiBurate Bepcun perieHust npoOseMbl, OCO3HaBaTh KOHEUHBIM pe3yibTaT, BBIOMpaTh M3
IIPEAJIOKEHHBIX U UCKaTh CAMOCTOATEIBHO CPEACTBA JOCTHIKEHUS LIEIIN.

CocTaBiaTh (MHIMBUAYAJbHO WM B TPyNIe) IUIAH pemieHUs MpoOsieMbl (BBITOJHEHUS
MIPOEKTA).

PaGoras mo miaHy, cBEpsITb CBOM JEHCTBUS C LENbIO U, MPU HEOOXOIMMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSATENbHO.

B numanore ¢ yuuTelneM COBEpIIEHCTBOBATH CaMOCTOSTEIBHO BBHIPAOOTAHHBIE KPUTEPUU
OLIEHKHU.

CamocTosiTeIbHO ~ OOHapyXKuBaTh M (HOpPMyIHpoBaTh NpoOJeMy B  KIACCHOW H
WHIUBUIAYATbHON Y4eOHOM NesTeNbHOCTH.

BoiiBurate Bepcuu perieHus mpoOjieMbl, 0CO3HaBaTh KOHEUYHBIH pe3yibTaT, BHIOMpATh U3
MIPEJI0KEHHBIX U UCKATh CAMOCTOSITENIbHO CPEICTBA JOCTHIKCHUS LIEIH.




CaMOCTOSITENIbHO OCO3HAaBaTh MPUYUHBI CBOETO yCIEXa WM HeyclieXa U HaXOAUTh CIOCOOBI
BBIX0JIa U3 CUTYallUU HEYyCIexa.

Cpedocmeom popmuposanus peryasTUBHBIX Y Y ][ ciy)kaT T€XHOIOTUs MPOOJIIEMHOTO AUajora
Ha OJTale U3Y4YeHHs HOBOI'O MaTepuaia M TEXHOJOrMsl OLIEHMBaHUS 00pa30BaTENIbHbIX
JTOCTHKECHUM (Y4eOHBIX YCIIEXOB).

llosnasamenvuvie YY/I:

AHanMM3upoOBaTh, CPABHUBATH, KIACCHPHUIIMPOBATh U 00001aTh (aKThl U SBJICHUS. BBIABIATH
MIPUYUHBI U CIIEICTBUS MPOCTHIX SIBJICHUM.

OcymiecTBIIATh CpaBHEHHE, CEpUAlUI0 M KJIACCH(PUKAIMIO, CaMOCTOSTEIIbHO BbIOMpas
OCHOBAHHUS M KPUTEPUU JI yKa3aHHBIX JIOTMYECKUX ONEpaluii; CTPOUTH KJacCH(UKALUIO Ha
OCHOBE TUXOTOMHUYECKOT0 JIeJIeHHs! (Ha OCHOBE OTPHUIIAHUS).

CTpouTh JOrMYECKOE pacCyk AEHHUE, BKIOYAIOIIEEe YCTAHOBJIEHUE MPUUNHHO-CIIECTBEHHBIX
CBsA3€EH.

Co3naBaTh cxeMaTU4YecKue MOJIEIH C BbIIEJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa.

CocTaBisiTh  TE3UCHl, Ppa3jIMYHbIE BHUABl IUJIAHOB  (MPOCTBIX, CIOXHBIX M T.IL.).
[IpeobpazoBbIBaTh HHPOPMALIHIO W3 OAHOTO BUJA B APYroi (TabiuIly B TEKCT U Tp.).

BbrunteiBaTh BCe ypOBHU TEKCTOBOI MH(POPMAIIUH.

YMeTb onpenensaTb BO3MOXHbIE MCTOUYHUKH HEOOXOAMMBIX CBEIEHUMN, MPOU3BOAUTH MOMCK
nH(pOopMaIny, aHAJTU3UPOBATH U OL[EHUBATh €€ JOCTOBEPHOCTD.

YMeTh UCNOJb30BaATh KOMIIBIOTEPHBIE U KOMMYHUKALMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT
JUIs JOCTHDKEHHS CBOMX Ielieli. YMeTh BBIOMpaTh aJeKBaTHBIC 3aJjaue€ WHCTPYMEHTAJIbHBIC
IPOrpaMMHO-AINAPAaTHHIE CPEJCTBA U CEPBUCHI.

Kommynuxamusnvie Y V/I:

CaMOCTOSITEIbHO OPraHKU30BbIBATh YyUeOHOE B3aUMOJICICTBUE B Ipymie (ONpeaenaTs oouue
€)Y, paclpeessiTh POJid, 10T OBAPUBATHCS IPYT C APYTOM U T.1.).

OTcranBasi CBOIO TOUKY 3pPEHUS, IPUBOAUTH apryMEHTBI, MOATBEPKAas UX (haKTaMu.

YMeTh B3IIIIHYTh Ha CUTYAIUIO ¢ HHOM MO3UIIUU U I0TOBAPUBATHCS C JIFOJIbMU UHBIX MO3UIUH.

Cpeocmeom opmupoeanusi KOMMYHUKATUBHBIX YVY]I ciayxaT TEXHONIOTHs MPOOIEMHOIO
nuanora (MOOYXKIAaromMi M TMOABOASAIIMKA Juanor) ¥ padoTa B MallbIX TpYMIax, TaKkKe
UCIOJIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTMH MPOAYKTUBHOIO UTEHUS.

IIpeamMeTHBIME pe3ybTaTaMH U3YUYCHUS MTpeIMeTa « XUMUSD» SIBIISIOTCS:

1.B no3naBarenbHoii cdepe:

o JaBaTh OINPEIEJICHUS M3YyYEHHBIX TMOHATHH: «XUMHUYECKUN 3JEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IpPOCThIE U CIIOKHBIE BEIIECTBA», «BEIIECTBO», «XUMUYecKas (opmymay,
«OTHOCHUTEJIbHAsI aTOMHasi Macca», «OTHOCUTENbHAs MOJIEKYJIIpHAs Macca», «BAJIEHTHOCTHY,
«CTENEHb OKMCIIEHUSN», «KPUCTAJUINYECKass PEIIETKa», «OKCHIbI», «KHCIOTBI», «OCHOBAHUS»,
«conm», «aM()OTEPHOCTbY, «MHIUKATOP», «IEPUOAUUECKUN 3aKOHY, «IleprHoandecKas Tabauma,
«U30TOMNBI», «XUMHUYECKAs] CBA3b», «3JIEKTPOOTPULATEIBHOCTbY, «XMUMHUYECKas pPEaKIUs»,
«XUMUYECKOE YpaBHEHHME», «TEHETUYECKas CBS3bY», «OKHCIEHHUE», «BOCCTAHOBIIEHUEY,
«AIIEKTPOJIMTUYECKASI IUCCOLIUALIUSA, KCKOPOCTh XUMHUUYECKOW pEaKLII;

o ONMCAaTh  JIEMOHCTPAllMOHHBIE M  CAMOCTOATEIBHO  IIPOBENCHHBIE  XUMHUYECKHE
SKCIIEPUMEHTHI;

° ONMUCHIBATh M pa3JInyaTh M3YUYEHHBIE KJIACCHI HEOPraHWYECKUX COCIMHEHUM, MPOCThIE U
CJIO’KHBIE BELIECTBA, XUMUUECKUE PEAKIUU;

° KJIaCCU(PHUIIMPOBATH U3yUCHHBIE OOBEKTHI U SIBJICHNUS,

o JeNnaTh BBIBOABI W YMO3AKIIOUEHHUS W3 HAOMIONECHUM, W3YYCHHBIX XUMHUYECKHUX

3aKOHOMEPHOCTEH, MPOTHO3MPOBATH CBOMCTBA HEU3YYEHHBIX BELIECTB 110 AaHAJOTUU CO
CBOMCTBaMU U3yUYEHHBIX;

o CTPYKTYpPUPOBATh M3yYEHHBIH MaTepuanl U XUMHUYECKYI0 MH(OpMAIHIO, TTONYyYEeHHYIO U3
JPYTUX UCTOYHUKOB;

. MOJACINPOBATb CTPOCHUEC ATOMOB 3JICMCHTOB 1-3 NEPUOA0B, CTPOCHUE MTPOCTBIX MOJICKYJI;



2. B IeHHOCTHO - OPHEHTALMOHHOM cepe:

. aQHAJM3MPOBAaTh M OILICHUBATH IOCICACTBUS JJIS OKPYXKAKIIEeH Ccpeabl OBITOBOM |
MPOU3BOJICTBEHHOM JIeSITENTLHOCTH YEJIOBEKA, CBSI3aHHOM C
nepepaboTKOM BEIIECTB;

3. B Tpynosoii chepe:

* IPOBOINTDH XUMHYECKUH OKCIICPUMCEHT,

4. B cdepe 6e30MaCHOCTH KU3HEALATEILHOCTH:

OKa3blBaTh IEPBYI IOMOINb IMPH OTPABICHUSAX, OXKOrax M JIPYrMX TpaBMaX, CBS3aHHBIX C
BEIIECTBAMH U J1a00PATOPHBIM 000PYIOBAHHEM.
* XUMHUYECKOM CHMBOJIMKM: 3HAKOB XMMHUYECKUX DJIEMEHTOB, ()OPMYJI XUMHUYECKHX BEIIECTB U
YPaBHEHMM XUMHUYECKUX PEaKIIUil;
* BOXHEHIIMX XUMHUYECKUX MOHATHN: XMMHUYECKUN DJIEMEHT, aTOM, MOJIEKYJA, OTHOCUTEIbHbBIE
aTOMHas ¥ MOJIEKYJISIpHasi Macchl, MOH, XMMHUYECKas CBS3b, BEIIECTBO. KJlaccu(UKallKs BEIIeCTB,
MOJb, MOJIIpHAsl Macca, MOJIIPHBIH 00beM, XMMHUYecKas peaklus, KiIaccuuKanus peakuui,
UIEKTPOJIUT M HEIIEKTPOJIMUT, NIEKTPOJIUTHYECKAS NUCCOLMALMS, OKUCIUTEIb U BOCCTaHO-
BUTEJIb, OKMCJICHUE U BOCCTAHOBJICHUE;
* OCHOBHBIX 33aKOHOB XHMMHHU: COXPaHEHHMS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOANYECKHI 3aKOH;
* Ha3bIBaTh: XUMUYECKHUE DJIEMEHTHI, COEIMHEHNS U3YYEHHBIX KJIACCOB;
* 00BACHATh (PU3NYECKUN CMBICI aTOMHOIO (IIOPSAKOBOTO) HOMEpPAa XMMHYECKOTO 3JIEMEHTa,
HOMEPOB I'PYNIBbl U MEPUOMAA, K KOTOPBIM 3JEMEHT NPUHAJICKUT B IEPUONAUUYECKON CHUCTEME
JA.. MeHnneneeBa; 3aKOHOMEPHOCTHM M3MEHEHHsI CBOWCTB DJIEMEHTOB B IIpelelax MallbIX
MIEPUO/I0B U TJaBHBIX MOATPYIIIL; CYLIIHOCTh peakuii HOHHOro OOMeHa;
*XapaKTepU30BaTh: XMMUYECKHE IEMEHTHI (OT BOJOPO/Ia A0 KaJlblLiKs) HA OCHOBE UX MOJIOXKEHHUS
B mnepuonnueckor cucteme J[.M.MeHneneeBa MW OCOOEHHOCTEH CTpOEHHS WX aTOMOB;
XMMHMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BELIECTB;
* OIPEIENATh: COCTaB BEUIECTB M0 UX (HOpMYyJaM, MPUHAAIEHKHOCT BEIIECTB K ONpeIeIeHHOMY
KJIACCYy COEIMHEHHM, THUIIBI XUMHYECKHX pPEAKUUH, CTENEHb OKUCIEHUs DJJIEMEHTa B
COEMHEHHUSIX, TUIl XUMHUYECKON CBSI3U B COEIMHEHUAX, BOBMOXKHOCTb IPOTEKAHUS PEAKIUI
HOHHOro 0OMeHa;
COCTaBIIAITh: (POPMYJIBI HEOPraHMYECKUX COCAMHEHHH H3yYEHHBIX KJIACCOB; CXEMBI CTPOCHUS
aToMoB mepBbix 20 s1eMeHTOB mnepuoanueckol cuctemsl J.M. MeHneneeBa; ypaBHEHHs
XUMHYECKUX PEAKLIHIA;
* oOpamaTecsl ¢ XUMHUYECKOM MOCY0N U JJabOpaTOPHBIM 000PYI0BaHUEM;
* BBIUMCIIATH: MAacCOBYIO JIOJII0O XUMHUYECKOTO JIEMEHTa HO (OpMyJie COEIMHEHUS; MacCOBYIO
JIOJII0 BeIlecTBa B PAcTBOPE; KOJMYECTBO BEIIECTBA, O0BEM MM Maccy IO KOJIUYECTBY
BELIECTBA, 00BEMY MJIM MAacCe PEareHTOB UJIM MIPOJYKTOB peaKluu;
Hcnonb3oBaHue npUOOPETEHHBIX 3HAHUW W yMEHMH B INIPAKTUUECKON JAEATEIbHOCTH U
IIOBCETHEBHOM KU3HU JUIsl: O€30MacHOro oOpalleHus ¢ BELIeCTBAaMM U MaTepualamy;
9KOJIOTUYECKU T'PAaMOTHOI'O MOBEJEHUS B OKPY)KAIOILEH cpene; OLEHKU BIUSHUS XMUMHUYECKOTO
3arps3HEHMs OKPYKaIOILEeH cpe/ibl Ha OPraHU3M UYeJIoBeKa; KPUTUUECKOH OLEHKH MH(OpMaLUU O
BEILIECTBAX, UCIOJIb3yEMbIX B OBITY; IPUTOTOBJIEHUS PACTBOPOB 3aJaHHOM KOHIICHTPALIUH.

. noinoxxkeune wMeramioB B 11.C; MeTa/uImdecKas CBsI3b, MeETaUIMdecKas
KpUCTAJNINYECKasl PEIIETKa;

. ¢usnyeckue cBOWCTBAa METAIOB.

. o0IIMe XUMHUYECKHEe cBoiicTBa Me: B3ammoneiictBue ¢ HeMe, Bomoil, KHCIOTaMH,
COJIIMH.

. KJIacCU(PUKAIUIO CIJIAaBOB Ha OCHOBE YEPHBIX (YYT'YH W CTajlb) W I[BETHBIX METAJIOB,
XapaKTePUCTUKY (PU3NUECKUX CBOHCTB METAJIJIOB.

. OCHOBHBIE CITOCOOBI MOJTy4eHUsI Me B MPOMBIIIIIEHHOCTH.

. Ba)KHEHINIM e COCAUHCHUS IICJI0YHO3EMEIIbHBIX METaJIOB

. XHMHUYECKHE CBOMCTBA aJIIOMHHHUS, Keje3a.



® OOBSICHATH 3aKOHOMCPHOCTH H3MCHCHUA CBOMCTB 3JIEMEHTOB-METAJIJIOB B npeaciax
TJIaBHBIX IMOATPYIIIL,

. XapaKTepU30BaTh CTPOCHUE U 00IIMEe CBOICTBA METAJIJIOB;

. OMKUCHIBATh CBOMCTBA BBICIIMX OKCHJOB 3JEMEHTOB-METAJJIOB U COOTBETCTBYIOIIMX UM
OCHOBaHUIA;

. OMUCHIBATh PEAKIIUH BOCCTAHOBJICHUS METAJUIOB U3 UX OKCHJIOB;

. XapaKTEepU30BaTh YCIOBUS U CIIOCOOBI MPEAYNPEKICHUS KOPPO3UH METAJIIOB;

. XapaKTepU30BaTh CBOMCTBA U 00JIACTH MPUMEHEHHS METAJUIMYECKUX CIJIABOB;

. COCTaBJIATh CXEMbl CTPOCHHSI ATOMOB 3JIEMEHTOB-METAJUIOB JIUTHUS, HATPUs, MarHwus,
ATFOMUHUS, KaJIUs, KaJIbIU);

. - OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUsS CBOMCTB JJIEMEHTOB-METAIIJIOB B Ipelenax
TJIaBHBIX MOATPYIIL;

. XapaKTePHU30BaTh XUMHUUECKHE CBOMCTBA METAJIJIOB M X COSAUHEHMI;

. OMMCHIBATH CBSI3b MEXKY COCTaBOM, CTPOCHHMEM, CBOMCTBAMHU BEILIECTB-METAIOB U UX
MIPUMEHCHHUEM

. -MCIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS M YMEHHS B TMPAKTHUYECKOW JEITCILHOCTH W

IIOBCETHEBHOM KH3HU: Uil Oe3omacHoro oOpamieHus ¢ Me, SKOJIOIMUYECKHM I'PaMOTHOIO
MOBEJIEHUSI B OKpYXKalollel cpene, KpUTHYECKOM OLEHKM HH(POpMALMU O BELIECTBax,
UCIOJIb3YEMBIX B OBITY

. 3alUChIBaTh ypaBHEHUs peakuuil B3aumoneictsuss c¢ HeMe, kucinoramu, cossiMu,
UCIIOJIB3YSl SJIEKTPOXMMUYECKUHM psl HampspkeHus Me Ul XapaKTepUCTHKM XUMHYECKUX
CBOICTB

. OINKCHIBATh CBOMCTBA M 00JIACTH MPUMEHEHHUS PA3JIMYHBIX METAJUIOB U CIIJIABOB

. COCTaBJIATh CXEMY CTPOEHUS aTOMa JKele3a;

. 3aMUChIBaTh YPAaBHEHHS PEAKIM XUMHUYECKUX cBOiCTB xkene3a (OBP) ¢ oOpa3zoBanuem
COEMHEHUM C Pa3TMYHBIMU CTENEHIMH OKHCIICHUS;

. OIIPENENATh COEAMHEHNs, copepxkalne HoHbl Fe?* u Fe®* ¢ moMoImpo KauecTBEHHBIX
peakuuit

. 00paaThCcsi ¢ XUMHUYECKON MOCy10i U 1ab0paTOpHBIM 000y I0BaHUEM;

. pacro3HaBaTh OMBITHBIM IyTEM COEAMHEHUS METaJll.

. nonoxxenne HemeTaioB B [1.C. JI.M.Meneneena;

. ATOMHBIE€ XapaKTEPUCTUKU 3JIEMEHTOB-HEMETAJUIOB, MPUUUHBI ¥ 3aKOHOMEPHOCTH HX
M3MEHEHUs B IepHOJIax U Tpynnax;

. -0COOEHHOCTH KPUCTAIUTMYECKOTO CTPOCHUS HEMETALIOB;

. -CTPOEHHE aTOMOB-HEMETAJIOB, (PU3NYECKUE CBOWCTRA.

. - CTPOEGHHE aTOMOB TalIOTEHOB, CTENEHU OKHUCICHUA, (PU3MUEeCKHe U XUMHYECKHE
CBOMCTBA.

. -CBOMCTBA CEPHOM KUCIJIOTHI B cBeTe npeacraBiieHuit TO/L;

. -OKHMCIINTEIIbHBIE CBOMCTBA KOHII. CEpHOU KHUCIOTHI B cBeTe OBP;

. -Ka4eCTBEHHYIO PEaKIMIO Ha CyIb(}aT-noH.

. -pu3uvecKre U XMMUYECKHEe CBOWCTBA a30Ta;

. -KpYroBOpOT a30Ta B PUPOJIE.

. - CTPOEHHE MOJIEKYJIbl AMMHAKA;

. -IIOHOPHO-AKIENITOPHBIA MEXaHU3M 00Pa30BaHUS CBSI3U B MOHE aMMOHUS;

. -CBOMCTBAa aMMHAaKa;

. -CIOCOOBI MOTY4YEHUS M PACIIO3HABAHUS aMMHAaKa

. - CBOMCTBA KUCJIOPOJHBIX COEIMHEHUN a30Ta U A30THOM KUCIIOTHI KaK OKUCIIUTETISI.

. - XapaKTepu30BaTh CBOMCTBA YIJIEpO/ia U FIEMEHTOB MOATPYIIIbI YIiiepoaa

. - CBOMCTBA, 3HAYEHUE COCAMHEHUN yIiIepoa U KPEMHUS B )KUBOU M HEXXUBOM IIPUPOLE.

. -COCTABJISITh CXEMbI CTPOEHHUSI AaTOMOB XMMUYECKUX 3JIEMEHTOB -HEMETAJIJIOB;

. -J1aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HeMeTalaM Ha OCHOBE uX nosoxkenus B [ICXD;

. -00BACHATH CXOJICTBO U PA3JIMYKE B CTPOSHUU aTOMOB 3JIEMEHTOB -HEMETAJIJIOB;



. - OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XHMHUYECKHX DJICMEHTOB-
HEMETAJLIOB;

. - XapaKTepU30BaTh XUMHUUYECKHE JIEMEHThI-HEMETAIUIbl MAJIbIX IEPUOOB;
. - OIHKCHIBATH CBOMCTBA BBICHIMX OKCHJIOB XUMUYECKHUX IJIEMEHTOB-HEMETAJUIOB MaJIbIX
NIEpHOJIOB, a TAKXKEe OOIIME CBOHCTBA COOTBETCTBYIOIIMX UM KHCIIOT;

. -CpPaBHUBATh HEMETAJLJIbI C METAJUIAMU

. - COCTaBIISATh CXEMBbI CTPOCHHS aTOMOB I'aJIOr €HOB;

. -Ha OCHOBAaHUHU CTPOCHUS AaTOMOB OOBSCHATH U3MEHEHUE CBONWCTB TaJIONEHOB B TPYIIIE;

. -3aIIMChIBAaTh YPAaBHEHUS peakuuii ¢ Touku 3peHust OBP

. -XapaKTEepU30BaATh XUMUYECKHE 3JIEMEHTHI IOATPYIIIbI CEPHI;

. -3aMMChIBATh YPAaBHEHUSI XUMUYECKUX PEAKLMI B MOJIEKYJIIPHOM U C TOUKH 3peHuss OBP
. - OINHUCHIBATH CBOMcTBa amMMmmuaka ¢ Touku 3peHuss OBP u ero ¢usmonornyeckoe
BO3JIECTBHE HA OpPraHU3M

. - oOpamartbcs ¢ XUMUYECKOM MOCY0i U 1a00paTOpHBIM 000PYAOBaHUEM;

. -[10JIy4aTh U COOUpPATh AaMMHAK;

. -pacrno3HaBaTh ONBITHBIM IYTEM aMMHUAK

. - COCTaBJISITh CXEMBbI CTPOCHMS AaTOMOB 3JIEMEHTOB IIOATPYIIIBI YIIepoaa

. - COCTaBJIATh (POPMYJIbl COEUHEHUN yIriiepoja U KPEeMHMsI, HIUTIOCTPUPYIOLIME CBOWCTBA
KapOOHATOB U CHUJIUKATOB

. -paciio3HaBaTh PAacTBOPBI KUCIOT W MIenouell, xyopua-, cyibdar-, kKapOOHAT-MOHBI U
MOHBI aMMOHMUS;

. - ONHWCHIBATb XUMHUYECKOE 3arpsA3HEHUE OKpYXKalolled Cpeapl Kak CIeICTBUE
IIPOM3BOJICTBEHHBIX IIPOLIECCOB, CIIOCOOBI 3aIUThI OT 3arpsi3HEHUN

. UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHWA M YMEHMSI B MPAKTUYECKOW JESTEIIbHOCTH U

MOBCEIHEBHOM XKU3HU IS
OO0BSICHEHHS] XUMUYECKHX SIBJICHHI, TPOUCXOISIINX B IPUPOAE, OBITY U Ha IPOU3BOJICTBE;

. 9KOJIOrMYECKU I'PaMOTHOTI'O MIOBEACHNS B OKPYIKAIOILEH CpEE;

. OLICHKH BJIMSAHMS XUMHUYECKOIO 3arpsA3HEHUs OKpPYXKAIOLIEH CcpeAabl Ha OpraHu3M
YeJloBeKa U Ipyrue KUBbIE OPraHU3MBbI;

. 0e30macHOro OOpalleHus] ¢ TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMH, J1a0OpAaTOPHBIM
00opyI0BaHUEM;

. KPUTHUYECKON OLIEHKM JOCTOBEPHOCTH XUMHYECKOW HH(OpMalUM, MOCTYNAOIEH H3

Pa3HbIX HCTOYHUKOB.

OCHOBHOE COJIEP)KAHHUE

8 knacc

Beenenue

[Ipenmer xumuu. Metonbl MO3HAHMS B XUMHUHU: HAOIIOJEHHE, SKCIIEPUMEHT, MOEIUPOBAHHE.
Hctounukn xumudeckod uHGOpMALUHK, €€ TMOJIy4eHHE, aHalu3 U [PEeICTaBICHUE €ro
pesynbTaToB. [loHATHE O XMMUYECKOM 3JeMEeHTe W (OpMax €ro CyIIeCTBOBAHHUS: CBOOOIHBIX
aToMax, MPOCTBIX M CJIOXKHBIX BemecTBax. [IpeBpamenns BemectB. OTIMYME XUMUYECKHUX
peaknuii or ¢puznyeckux sBieHuil. Poip Xumuu B )ku3HU yenoBeka. XeMohuius u xemodoous.
Kpatkue cBeneHus U3 UCTOPUM BO3HUKHOBEHHUS M Pa3BUTHUS XUMHUU. Pojb OTE€4ECTBEHHBIX
YYEHBIX B CTAHOBJICHUHM XUMUYECKOU HayKu — paboTel M. B. JlomonocoBa, A.M. bytneposa, /I.
N. MenneneeBa. Xumuyeckass CHMBOJIMKA. 3HAKA XUMHYECKHAX 3JIEMEHTOB U MPOUCXOKIEHUE UX
Ha3BaHuil. Xumuueckue (popmynbl. Uuaekcel n ko3 dunuentsl. OTHOCUTEIbHBIE aTOMHAs U
MoOJIEKyJIsipHass Macchbl. [IpoBeneHue pacueTroB MaccoBOM JONMM XUMHUYECKOTO JJIEMEHTA B
BeIeCTBE HA OCHOBEe ero ¢opmyisl. [leprmonuueckast cucreMa XuMuU4eckux snementoB J[. U.
MenpeneeBa, ee CTpyKTypa: Majble U OONbIIME NEPUOABI, TPYNNbl W MOACPYIIIHL.
[Tepuoanueckasi cucTeMa Kak CIPaBOYHOE MOCOOME ISl MONYYCHUS CBEICHUN O XUMHUYECKUX
JIEMEHTAX.



JemoncTpauuu. 1. Mogenu (mmapocrepkueBbie U Ctioapra—bpurineda) pa3nuuHbIX NPOCTHIX U
CJIOKHBIX BEILECTB.

2. Konnekuus CTEKISHHON XMMUYecKod nocysl. 3. Komiekuus MaTepranoB U U31EIUd U3 HUX
Ha OCHOBE amoMMHMA. 4. B3aumopelcTBue MpaMmopa ¢ KMCIOTOM M IIOMYTHEHUE H3BECTKOBOU
BOJIBL.

Tema 1. ATOMBI XUMHYECKHMX JIEMEHTOB

ATOMBI KaK (hopMa CyIIeCTBOBAHHS XUMHUYECKHX 3JIeMEeHTOB. OCHOBHBIC CBEACHUS O CTPOCHUU
aToMOB. Jloka3zaTenbcTBa CIIOKHOCTH cTpoeHus atomoB. OmbiTel Pesepdopna. Ilnanerapnas
MOJIEJIb CTPOEHHUS aTOMA.

CocraB aTOMHBIX SiA€p: MPOTOHBI, HEUTPOHbI. OTHOCUTENBHAsI aTOMHas Macca. B3amMocBs3b
MOHSTUHN «TIPOTOH», KHEUTPOH», «OTHOCUTEIJIbHASI ATOMHAsI Maccay.

W3MeHeHune yncia NpOTOHOB B AJIpe aTOMa — 00Pa30BaHME HOBBIX XUMHYECKHX JIEMEHTOB.
W3MmeHeHnne uucina HEUTpPOHOB B sjpe aTtoma — oOpa3oBaHue wH30TONOB. COBpeMEHHOE
OIpEEICHUE TIOHATHUS «XMMUYECKHI 31eMeHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOT0 JIEMEHTA.

OnexTpoHbl. CTpoeHHE D3JIEKTPOHHBIX YPOBHEH AaTOMOB XHMHUYECKHX 3JIEMEHTOB MaJIbIX
nepuo0B. IIoHsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[Tepuognueckas cucrema xumuyeckux sneMeHToB . M. MeHnaeneeBa U CTpOCHHE aTOMOB —
(bu3nyecKuil CMbICI MOPSAKOBOIO HOMEpPA JIEMEHTa, HOMEpa IPyIIibl, HOMepa epruoa.
N3meHeHue wyuciaa 3J1€KTPOHOB Ha BHEUIHEM DJJEKTPOHHOM YpPOBHE aToMa XHUMHUYECKOIO
areMeHTa — 00pa3oBaHHUE MOJOKHUTEIBHBIX U OTPHUIIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMM METaJUIOB U HeMeTaJJIoB. [IpuunHbI U3BMEHEeHUs: METAJUIMUYECKUX U HEMEeTaNIMYECKUX
CBOHCTB B mepuoaax u rpynmnax. OOpa3zoBanue OuHapHbIX coenuHeHHi. [loHsTe 00 MOHHOI
cBsi3u. CxeMbl 00pa30BaHUsI MOHHOM CBSI3HU.

B3aumogeiicTBie aTOMOB 3JI€MEHTOB-HEMETAIJIOB MEXy cO00i — 00pa3oBaHuE ABYXaTOMHBIX
MOJIEKYJI IPOCThIX BemlecTB. KoBalleHTHass HENOJsIpHAas XUMUYECKas CBS3b. DJEKTPOHHBIE U
CTpYKTypHBIE (hopMyibl. B3auMmozeiicTBie aTOMOB HEMETAJUIOB MEXIy co0oii — oOpa3zoBaHue
OMHApHBIX COCAMHEHUN HEMETaJIOB. DJIEKTPOOTPUIIATEIbHOCTh. KOBaeHTHAsI MOJSIpHAs CBA3b.
[ToHsiTHE O BaJIGHTHOCTH KaK CBOWCTBE aTOMOB 00pa30BHIBATh KOBAJIEHTHBIE XUMUYECKUE CBS3H.
CocraBnenue ¢popmys OMHAPHBIX COCAMHEHHH MO0 BaJeHTHOCTH. HaxoxaeHue BaJeHTHOCTH 1O
(dhopmysie OMHAPHOTO COCTUHEHUS.

B3aumozeiicTBie aTOMOB METAJUIOB MEXY COO0M — 00pa30BaHKE METAIIINYECKUX KPHCTAIIIIOB.
[ToHATHE O METATIIMYECKOMN CBS3H.

JdemoHncTpanuu. Mogenmu aToMOB  XMMHUYECKMX 2yeMeHTOB. llepuonuueckas cucrema
xumudeckux snemeHToB [I. WM. MenneneeBa (pasnuunbie ¢Gopmbl). M3roToBieHHe MopaeseH
MOJIEKYJl OWHApHBIX coeAuHeHud. W3roToBieHne MoOJENH, WUIIOCTPUPYIOUIEH CBOICTBa
METAJNINYECKON CBS3

Tema 2 IlpocTbie BemecTBa

[Tonoxenue merauioB U HeMeTauloB B [leproandeckoil CUCTEME XUMHYECKUX YJIEMEHTOB

. U.MenneneeBa. Baxxueiimme mpocTsie BeIeCTBa — METaJUIbl (3KeJe30, aFOMUHUHN, KaJbIIHH,
MarHui, HaTpui, kamuii). OOmue Qu3nyeckue cBOMCTBa METaJUIOB. BakHelInwe mnpocThie
BEllleCTBa-HEMETallJIbl, 00pa3oBaHHbBIE aTOMaMH KHCIOpOJa, BOAOPOJa, a30Ta, cepsl, docdopa,
yraepoaa. MoseKkyJibl IPOCThIX BEUIECTB-HEMETAIJIOB — BOJIOPO/a, KUCI0POa,

aszora, rajoreHoB. OTHocuTeNnbHasT MoJieKyJsipHas Macca. COCOOHOCTh aTOMOB XHMHUYECKUX
JJIEMEHTOB K OOpPa30BaHUIO HECKOJIBKMX IMPOCTHIX BEIIECTB — aJUIOTPONUS. AJUIOTPONHbIE
Monupukanuu Kuciopoaa, (ocdopa, onoBa. Merammnueckue W HEMETATMYECKUE CBOWCTBA
IIPOCTBIX BelecTB. OTHOCUTENBHOCTD 3TOrO MOHATHS.

Uucno Asoraapo. KommuectBo BemectBa. Monb. Momsipaas macca. MonspHblii  00bem
ra3oo0pa3HbIX BenlecTB. KpaTHbIe eIMHUIBI U3MEPEHNUs KOJIMYECTBA BEIIeCTBA — MUJUIUMOIb U
KWJIOMOJIb, MHJUIMMOJISIDHAasE M KWJIOMOJIIDHAs MacChl BELIECTBA, MHJUIMMOJSIPDHBIM U
KUJIOMOJISIPHBIA 00beMBI Ta3000pa3HbIX BEIIECTB.
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Pacuetsl ¢ ucnonb30BaHUEM MOHSITUN «KOJUYECTBO BEIIECTBAY», «MOJISIPHASI Maccay, «MOJISPHBbII
00bEM ra30B», «UUCI0 ABOrapo».

JdemoncTpanun. O3HakoOMJIEHUE € KOJUIeKIMer MeTtamioB. O3HAKOMIIEHHE € KOJUIEKIUMEH
HEMETAJUIOB.

Tema 3. CoennHeHNs] XUMHYECKHX 3J1eMEHTOB

Crenenb okucneHus. CpaBHEHHE CTENEHU OKUCIEHUS W BajleHTHOCTHU. OmpesesneHne CTerneHu
OKHCJICHUSI DJEMEHTOB B OMHapHbIX coenuHeHHsx. CocraBieHue ¢GopMyn OHHApHBIX
COEIMHEHNH, OO CITOCO0 UX HAa3BaAHUM.

bunapHble coenqMHEHUS METaUIOB W HEMETaJUIOB: OKCHABI, XJIOPUABL, CyJdbQHUABI U TIP.
CocraBnenue ux ¢opmyi. buHapHble COeAMHEHNS HEMETAIOB: OKCUbI, JETy4YHe BOJOPOAHbIE
COEAMHEHMs, UX COCTaB M Ha3BaHUA. l[IpeAcTaBUTENM OKCHAOB: BOZA, YIVIEKUCIBIA ras,
HerauleHass u3BecTb. IIpencraBureny JeTyduX BOMOPOIHBIX COEAMHEHUN: XJIOPOBOIOPOL H
aMMHaK.

OcHoBaHus, MX cocTaB M Ha3BaHusA. PactBopuMocTh ocHoBaHuMi B Boge. IIpencraBurenu
IeJI0YeH: TUIPOKCUIBI HATpUs, Kausa U Kanpius. [lonatue o0 MHAMKATOpax U KaueCTBEHHBIX
peakuusx.

Kucnotel, ux cocraB u Ha3Banus. Knaccudukauust xucinor. IIpencraBurenu KHUCIOT: cepHas,
coisiHast, aszorHas. [lonstue o mkane kucinotHocTH (mkana pH). M3meHenune okpacku
WH]JIUKATOPOB.

Conu Kak MpOU3BOAHBIE KUCIOT U OCHOBaHUM, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTh coliell B
Boze. [IpeacTaButenu comeii: Xaopua HaTpusi, KapOoHat u ¢pocdaT KaiblLus.

Amop(hHBIE U KPHCTAITTNYECKHUE BEIECTBA.

MexMoIIeKyJIIpHble B3aUMOAEHCTBHS. THIIBI KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB
BEIECTB OT TUIOB KPUCTAININYECKUX PELIETOK.

UYuctelie BemiecTBa U cMecu. [Ipumepsl KUAKUX, TBEpAbIX U ra3000pa3Hbix cMmeceid. CBoiCTBa
YUCTBIX BEIECTB U cMmecel. X cocraB. MaccoBasg U oObeMHas HOJAM KOMIIOHEHTA CMECH.
Pacuertsl, cBsI3aHHBIE C UCIIOIB30BAHUEM MOHATUS «OJISDY.

JemoncTpamuu. OOpa3isl OKCUI0B, KUCIOT, OCHOBAHHWI M coyield. MoJieu KpHCTaUTHYEeCKUX
pelIeToK XJopHaa HaTpus, anMasa, okcuzaa yriepoaa (IV). KucinoTHo-mienounble HHIUKATOPBI,
N3MEHEHUE MX OKPACKH B PA3JIMYHBIX Cpelax. YHUBEpCAJIbHBIH MHIMKATOP M MU3MEHEHHUE €ro
OKpacku B pa3inuHbIX cpenax. [lkama pH.

JlaGopaTopHble onbIThl. (O3HakoMmileHHE cO cBoicTBamMu amMuaka. Omnpenenenue pH
pacTBOpPOB KMCIJIOTHI, I1ea04d U BoAbl. Onpenenenue pH 1MMOHHOrO M A0JI0YHOTO COKOB Ha
cpese mioaoB. O3HaKOMIJIEHHE C KoJUIeKuuen cosei.O3HakoMJIeHHE C KOJUIEKIMEeH BEIIeCTB C
pa3HbBIM THUIIOM KpHUCTaJUIMYECKOM pemeTku. M3rotoBneHne Mojeneil KpHUCTaIMYECKUX
pemierok. O3HaKoMIIeHHE ¢ 00pa3LlOM TOPHOM MOPOBI.

Tema 4. U3MeHeHUs1, TPOUCXOsi L€ € BelleCTBAMH

[lonsTue siBnEHMH, CBSI3aHHBIX C U3BMEHEHUSAMHU, IPOUCXOISIILIUMU C BEIIECTBOM.

SIBneHMS, CBA3aHHBIE C U3MEHEHHEM KPHUCTAJUNIMYECKOrO CTPOEHUS BEIIECTBA IPU MOCTOSHHOM
ero cocraBe, — (Qu3uueckue sBaeHUSA. DU3NYECKHE SBJIECHUS B XUMHUU: JUCTHIUIISILIMS,
KpHCTAJUIM3allMsl, BRIIAPUBAHKUE U BO3TOHKA BEIECTB, (PUIHTPOBAHUE U LIEHTPUPYTHPOBAHHE.
SIBneHus, CBA3aHHbIE C U3MEHEHHEM COCTaBa BEIIECTBa, — XUMHUYecKue peakuuu. [lpusHaku u
YCIIOBUSI MPOTEKAHUSI XUMHUECKUX peakinil. Beinenenue TerioTsl U CBeTa — PEaKUUU TOPEHHUS.
[Tonsitre 00 9K30 - U PHAOTEPMUUYECKUX PEAKITUAX.

3aKOH COXpaHEHMs MacChl BeEIIEeCTB. XHUMHYECKHE YpaBHEHMs. 3HAUCHUE MHHJIEKCOB H
ko3 dunenToB. CocraBieHuEe ypaBHEHUIN XUMUYECKUX PEAKIIHIA.

Pacuetsl mo xumMudeckuM ypaBHeHUsIM. PelieHue 3a1au Ha HaX0XAE€HUE KOJIMYECTBA, MACChl WU
o0beMa NMpoJyKTa peakliuy 110 KOJIMYECTBY, Macce WM 00beMy HCXOIHOT0 BenlecTBa. Pacyets ¢
UCIOJb30BAHUEM TIOHATUSA «HOJA», KOIZAAa MCXOJHOE BEUIECTBO JaHO B BHJE DPAacTBOpa C
3aJJaHHOM MAacCOBOHM J0JIEll paCTBOPEHHOrO BEIIECTBA WJIM COAEPKUT OINPEACICHHYIO JOJIO
IIpUMeECEH.
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Peakuun pasnoxenus. [lpencraBieHue o ckopocTh XuMuyeckux peakuuil. KataauzaTopsl.
®epmentsl. Peakiuu coenqunenus. Katanutuiueckue u HEKaTAIUTUYECKUE PEAKIIUU, O0paTUMbIe
1 HeoOpaTuMble peakuuu. Peakuuu 3amenieHus. Psaa akTHBHOCTH METalIOB, €r0 MCIIOIb30BAHHE
JUIsl IPOTHO3MPOBAHUSI BO3MOKHOCTU NMPOTEKAHUS PEAKUU MEXKAY MeTajjaMy U KUCIOTaMu,
peakuuii BHITECHEHUS OAHUX METAJUIOB M3 PACTBOPOB UX COJIEH NpyruMu merajuiamu. Peakuuu
oOMeHa. Peakiuu HeWTpanu3aldu. YCJIOBHsS NPOTEKAHHUS peakiuii oOMeHa B pacTBopax Jo
KOHIIA.

Tunel XUMUYECKUX peakUUi Ha IPUMEpPE CBOMCTB BOABI. Peakius pa3iiokeHuss — 3JIEKTPOIN3
BOABl. Peakuuu coennHeHHs — B3aMMOJIEHCTBHE BOJIBI C OKCHIAMHM METAJUIOB U HEMETAJUIOB.
YcnoBue B3auMOIEUCTBUS OKCHJIOB METAJIJIOB U HEMETAJIOB € BOJOW. [IOHATHE «THUAPOKCUABD).
Peakuuu 3amenieHusi — B3aMMOJENUCTBHE BOJbI C MeTaylaMu. Peakuuu oOMeHa — THIIPOJIH3
BEILECTB.

Jemonctpauuu. [Ipumeps! puszndeckux sBICHUN: a) miaBieHue napaduHa; 6) BO3roHKa uoaa
un OCH30MHOW KHCJIOTHI; B) PACTBOPEHUE OKpAIIEHHBIX CoJiei; T) auddys3us TymmcThIX
BEUIECTB C TOPSAIIEH JIaMIIOYKM HakaiuBaHUs. [Ipumepbl XMMHMYECKMX SIBICHUW: a) TOpEHUe
Maruus, ¢ocdopa; 0) B3aUMOACHCTBHE COJSTHOW KHCJIOTHI C MpPaMOpPOM HJIM MEJIOM; B)
nonyuenne rugpokcuna meau (II); r) pactBopeHue mosydyeHHOro THAPOKCUIA B KUCIOTaX; M)
B3auMojericteue okcuna menu (II) ¢ cepHol KHCIIOTOM TNMpU HArpeBaHUU; €) pa3IoKEHUE
IIepMaHraHaTa Kajims; 5k) pa3jiokKeHne NepoKcruaa

BOJIOpOJla C TIOMOUIBIO JMOKCHAAa MapraHija W KaTajla3bl KapTodens HJIM MOPKOBH; 3)
B3aMMO/IeliCTBHE Pa30aBICHHBIX KUCIIOT C MeTallaMu

Tema 5. PactBopenne. PactBopsbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢usnko-xumudeckuil npouecc. [Tonstie o rugparax u KpucTalIOrHapaTax.
PactBopumocTs. KpuBbie pacTBOPUMOCTH KaK MOJEIb 3aBUCHMOCTH PACTBOPHUMOCTH TBEPIBIX
BEILIECTB OT TeMIepaTypbl. HachlllleHHbIE, HEHACBIIICHHBIE W MEPECHIIIEHHBIE PACTBOPBHI.
3HavyeHHe PACTBOPOB AJIsl IPUPOJIBI U CEIbCKOI0 X035MUCTBA.

[TonsiTe 00 PMEKTPONUTUYECCKONW AMCCOIUAIMU. DJIEKTPOJIUTHl U HEIIEKTPOIUTHI. MexaHu3M
JUCCOLIMAIIMI 3JEKTPOJIUTOB C PA3JIMUYHBIM XapakTepoMm cBsi3u. CTEneHb 3IIEKTPOIUTHUECKOU
nuccornuanyuy. CUiabHbIE U Ca0ble AIEKTPOIUTHL.

OCHOBHBIE TOJOXKEHUSI TEOPUHM DJIEKTPOJIMTHUECKOW Aucconranuu. VOHHBIE ypaBHEHHS
peaknuii. Peakiiuu oOMeHa, uymnme 10 KOHIIA.

Knaccugukanus MOHOB 1 X CBONCTBA.

Kucnote, ux kmaccudpukanus. Jluccoumamusi KUCIOT U HUX CBOWCTBA B CBET€ TEOPHHU
NEKTPOIUTUYECKOM  aucconuanuu. MONEKyIsspHbIE M HOHHBIE yPaBHEHHUS  PEaKLHM.
B3anMopeiicTBue KHUCIOT C MeTaulaMu. OJEKTPOXUMMYECKHH Psi HANPSKEHUW METaJUIOB.
B3aunMopeiicTBue KMCIOT C OKCHMAAMHU MeTaJuioB. B3aumopelcTBue KUCIOT C OCHOBAHUSIMU —
peakius HeWTpanu3anuu. BsaumopeilictBue KHCIOT ¢ coinsiMd. lMcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kiaccudukanus. [uccounanus OCHOBaHHMN M MX CBOMCTBA B CBETE TEOPUU
ANEKTPOJMTUYECKON Aucconuanuu. B3anmonelcTBue OCHOBaHUM ¢ coisiMu. Mcnonb3oBanue
TAaOMUIBI  PAaCTBOPUMOCTH I XapaKTEPUCTUKA  XMUMHUYECKUX CBOWCTB  OCHOBAHMIA.
B3aumogeiicTBue mieodeil ¢ OKCUAaMU HEMETAJLIIOB.

Conm, ux aucconuanus M CBOWCTBA B CBETE TEOPUHU DJIEKTPOJUTUYECKOW JAMCCOLUALIMH.
B3aumopneiicTBue coseil ¢ Meraimiamu, OCOOCHHOCTH ATUX peakumii. B3anmonenictBue colied ¢
cossimu. Mcmonp3oBaHue TaOIUIBI PACTBOPUMOCTHU TSI XapaKTEPUCTHUKA XUMHYECKUX CBOWCTB
COJIEH.

O6o06meHmne cBeneHnit 00 OKCHIax, X KiiacCu (PUKAIMK U CBOWCTBAX.

l'enernueckue psabpl MeTamwia M HeMmeTaiia. ['eHeThueckas CBS3b MEXAY KJaccaMu
HEOPraHWYECKUX BELIECTB.

OKHCIINTENBbHO-BOCCTAHOBUTENBHBIEC PEAKIINH.

Omnpenenenue creneHe OKUCIEHUS ISl AJIEMEHTOB, 00pa3ylOIIMX BEUIECTBA Pa3HBIX KIIACCOB.
Peakiiun MOHHOro OOMEHa M OKHCIUTENbHO-BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENnb U
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BOCCTAHOBUTEb, OKHCIIEHHE M BoccTaHOBJieHHE. COCTaBJICHHME YpPaBHEHHH OKHCIMTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIINNA METOAOM DJIEKTPOHHOT O OajaHca.

CBoiiCTBa MPOCTBIX BEIIECTB — META/UIOB M HEMETAJUIOB, KHUCIOT M COJIEW B CBETE
OKHUCIIMTEIIbHO-BOCCTAH OBUTEIIbHBIX PEAKIUM.

JlemoHcTpanmuu. B3anmoelicTBue pacTBOPOB XJIOPHIa HATPHUs U HUTpata cepedpa. [TomydeHue
HEPaCTBOPUMOTO TUAPOKCHIA U B3aUMOJEHCTBUE €ro C KUCI0TaMU. B3anmopeicTBUe KUCIIOT C
OCHOBaHUSMH. B3amMopaelcTBHE KHUCIOT C OKCHJIAMH METalloB. B3aumonaelcTBHE KHUCIOT C
MeTaluilaMH. B3amMopelicTBHe KHUCIOT C COISIMH. B3ammopelicTBHe IeIodYed ¢ KHCIOTaMM.
BzanmopeiicTBre Imenodell ¢ OKCHMIaMH HEMETauIoB. B3amMonelicTBHE IEIOYed C COJISIMHU.
[TomydyeHnue M CBOWCTBA HEPACTBOPHMBIX OCHOBaHUWI. B3amMojelicTBHE OCHOBHBIX OKCHIOB C
KHCIOTaMH. B3anmomelicTBe OCHOBHBIX OKCHIOB C BOHOH. B3amMmopelcTBHE KHCIIOTHBIX
OKCHJIOB C IIEI0YaMH.

IIpeamMeTHBIMM Ppe3yJibTATAMU HU3YUYEHHUS MpeaMeTa «XUMUS» SBISIOTCS CIEAYIOIIHUE
YMEHUSL:
Tema: «Beenenue B xumuro. [Ipeamer xumum»

BpImycKHUK Hay4uuTCA:

» PackpeiBaTh CMBICI OCHOBHBIX IIOHSTHI: BEIIECTBO, XHMHYECKHI DJICMCHT,
OTHOCHUTEJIbHAsI aTOMHAs U MOJIEKYJISIpHAasi MacChl;

» Ha3bIBATh XUMHYECKHE 3JIEMEHTHI;

» BBIYHC/ISATH OTHOCHTEIBHYIO MOJIEKYJSIPHYFO W MOJIIPHYIO MAcChl BEIECTB, a TaKKe
MACCOBYIO JIOJIF0 XUMHUYECKOr0 3JIEMEHTA B COCAMHEHUSX ISl OLIEHKA UX NMPAKTHYECKOU
3HaYMMOCTH;

» CcoOJIOAaTh MPaBWIIa TEXHUKH O€30MaCHOCTH ITPH ITPOBEACHUH HAOIIOICHUH ¥ OIIBITOB

BrinycKHUK MOTYyYUT BO3MOKHOCTh HAYYHUTHCS:

»  ONpPENeIATh POJIb Pa3JIMYHBIX BEIIESCTB B IPUPOJIC U TEXHHUKE;

» XapaKTepU30BaTh METObI XUMUYCCKON HayKH (HAOJII0ICHUE, CPaBHEHUE, DKCITIEPUMEHT,
M3MEPEHHUE) U UX POJIb B IIOZHAHUH MPUPOJIBI

Tema: KATOMBI XUMHY€CKHUX JIEMEHTOB»
BrinmyckHUK HAyduTCA:

» PackpeiBaTh CMBICT OCHOBHBIX TIIOHSITHH: aTOM, M30TOIBI, XUMHYECKas CBS3b,
3IEKTPOOTPHUIIATEIBHOCTB;

» OObsCHITh (U3NYECKUN CMBICT TOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa TpYIIIbI,
HOMEpa Mepuoa;

» COCTaBIISITh CXEMbI CTPOEHHUS aTOMOB MepBbIX 20 3JIEMEHTOB MEPHOIUYECCKON CHCTEMBbI
J.M.Menneneena;

» pa3nuyaTh BUIBI XUMHUYECKOW CBS3M: HOHHYIO, KOBAJCHTHYIO MOJIIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METAJUIMYECKYIO;

» W300paXkaTh SJIEKTPOHHO-HOHHBIC (OPMYIIBI BEIIECTB, OOpa30BaHHBIX XHUMHUYCCKUMHU
CBSI3SIMH Pa3HOI0 BUJIA.

BpInmyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCS:

» 0CO3HaBaThb 3HAYCHHUE TEOPETHYCCKUX 3HAHUW [UJI TPAKTUYECKOW JIeITEIIbHOCTH
YEeJI0BEKA,

» ONKCHIBATH H3yUYECHHBIC O0BEKTHI KAaK CHCTEMBI, IIPUMEH SIS JIOTUKY CHCTEMHOTO aHaJIm3a

Tema: «IIpocTsie BemecTBa»
BbIITyCKHUK Hay4uTCS:

» Ki1acCHUIIMPOBATh XHMHUYECKHE DJJEMEHThl Ha METaJUlbl, HEMETaJIbl, HWHEPTHBIC
3JIEMEHTHI (Ta3bl) VI OCO3HAHUSI BAXKHOCTH YIOPSAA0YECHHOCTH HAYUYHBIX 3HAHUM;

» BBIYHCISITH KOJIMYECTBO BEIIECTBA, 00BEM HIIM MACCY IO KOJMYECTBY BEIIECTBA;

BI)IHyCKHI/IK MMOJIYYUT BO3MOXKHOCTb HAYYUTHCA:
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> Pa3sBUBAaTb KOMMYHUKATUBHYIO KOMIICTCHTHOCTDb, UCIIOJIb3YA CPEACTBA yCTHOfI u

>

MMCbMEHHON KOMMYHHKAIIMH ITPH paboTe ¢ TEKCTaMU Y9eOHHUKA U JOMOJTHATEIHHON
JMTEPATYPOH, CIIPABOYHBIMH TAOJIUIIAMU;

MIPOSIBIISATH TOTOBHOCTh K YB)KCHUIO HHOW TOYKHU 3pEHUS TIPU 00CYKICHUH PE3yIbTaTOB
BBITIOJTHEHHOM pabOThI

Tema: «CoegnHeHNSI XUMHYECKHX DJIEeMEHTOB»
BbIITyCKHUK Hay4UTCA:

>
>

OIpeNEeNATh CTENEHb OKUCIIEHUS 2JIEMEHTA B COEAMHEHUSAX;
OIpenensTh MNPUHAJIEKHOCTh BEUIECTB K ONPEACNEHHOMY KJacCy HEOpraHMYecKUX
BEIIECTB;

pa3auyaTh AKCHEPUMEHTAJIbHO KHCIOTHI M HIENOYM, MOJIb3YSACh HWHIUKATOpaMU;
OCO3HaBaTh HEOOXOAMMOCTb COOMIONEHHUA Mep O0€30MacHOCTH IpU OOpalleHUH C
KHCIOTaMU U ILET0YaMH.

BBISIBJIATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOCHHS MX KPUCTAJUIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUINYECKUX;

IPUTOTOBJIATH PACTBOPHI C OIPEAEIIEHHOI MacCcOBOIl 10J1ei pacTBOPEHHOIO BEILECTBA;
COCTaBIATh (POPMyJIbI HEOPraHWYECKHMX COEAMHEHHM 10 CTEeNEeHSIM OKUCJICHUS
JJIEMEHTOB, a TAKXKE 3apsjaM HMOHOB, YKa3aHHbIM B TaOJIMLE pacCTBOPUMOCTU KHCIIOT,
OCHOBAHHUM U COJICH;

BBIHYCKHI/IK IMOJIYy4YUT BO3MOKHOCTb HAYYHUTbHCH:

>

HCIIOJIB30BAaTh HpI/IO6peTCHHbIe 3HAHUA U YMCHUA B HpaKTquCKOﬁ JACATCIbHOCTHU U
MMOBCEHEBHOM KU3HU IS IIPUTOTOBJICHUS PaCTBOPOB 3aJaHHOM KOHIOCHTpAaLuu.

Tema: «M3MeHeHMs1, MPOMCXOAsIIINE ¢ BellleCTBAMM»
BbIITyCKHUK Hay4uTCs:

>
>
>
>

MIPUBOIUTH MPUMEPHI XUMUYIESCKIX ITPOI[ECCOB B IIPUPOJIC;

U300paXkaTh CYIIHOCTh XMMUYECKUX PEAKIUI C TIOMOIIBI0 XUMHUUECKUX YPaBHCHUM;
OOBSICHIITH pa3MUHbIE CITOCOOBI KJIACCHU (DUKAIINYA XUMUYECKUX PEaKIU;

MPOBOJIUTH XUMUYECKUE OIBITHI M SKCIIEPUMEHTHI M OOBSICHATH UX PE3YJIbTATHI,

BI)IHYCKHI/IK MOJYUYUT BO3SMOKHOCTb HAYUUTHCA:

>
>

TIOHUMATh POJIb XUMUYCCKUX MMPOUCCCOB, MPOTCKAOIINX B IIPUPOAC,
I'paMOTHO O6paHIaTBCSI C BEIIECTBAMH B MMOBCEIHEBHOM KU3HU.

Tem: «PacTBopenue. PactBopsl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOBY»
BbIITyCKHUK Hay4uTCS:

>

Y VYV VvV YV V

Y

pacKpbIBaThL CMBICIT OCHOBHBIX TTOHSTHH: PacTBOpPBI, DJICKTPOJIUT U HEIJICKTPOIIUT,
IEKTPOJIMTUYECKAsT JAMCCOLMALMS;, OKUCIUTENb W BOCCTAaHOBUTENb, OKUCIEHHE U
BOCCTaHOBJICHUE

OOBSACHATH CYIIIHOCTh PEaKIUil HOHHOrO OOMEHa;

KJIaCCI/I(I)I/II_[I/IpOBaTb OKCHAbI U OCHOBAHMUA I10 CBOﬁCTBaM, KHCJIOTBI U COJIM 1O COCTAaBY,
COCTaBJIATh YPABHEHUS JJIEKTPOJIMTUYECKOW AUCCOLMALMU KHUCIOT, IIEN0YEH, COJIEH;
MOJIHbIE W COKpalll€HHblE HOHHBIE ypaBHEHMsI peakuuid OoOMEHa; ypaBHEHHUS
OKHCJIUTEJIbHO-BOCCTAaHOBUTEIbHBIX PEaKIHii;

COCTABJISITh YPABHEHUS PEAKLUH, COOTBETCTBYIOLIMX MOCIEI0BATEIbHOCTU («ILIEMOUYKE»)
MpeBpalIeHUl HEOPraHMYECKUX BEIIECTB PA3JIMUYHBIX KJIACCOB;

Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapakKTepHbIE JUISI KaXXJOr0 M3 KJIacCOB
HEOPraHWYECKUX BEUIECTB: KUCIIOT, OCHOBaHUM, COJIEH;

IIPUBOJMUTH  NPUMEPHl  pEaKUWW,  IOATBEPXKIAMOIIMX  XUMUYECKHE  CBOMCTBA
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KMCIIOT, OCHOBAaHUM U COJIEH;

COCTaBJISITh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (UIsi U3y4eHHBIX peakiuii) 1o
MNpCaJIOKCHHBIM CXCMaM peaKI_[I/Iﬁ n onpeaAcisiTb BCHICCTBO-OKHUCIUTCIIL W BCIICCTBO-
BOCCTAHOBUTEIIb B OKUCIUTCIIbHO-BOCCTAHOBUTECIIbHBIX PCAKIIUAX;

IMPOBOJIUTH na6opaTopHHe OIBITBHI, MOATBCPKAAOIINEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPTAHUYCCKUX BCIUICCTB,
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BbINyCKHUK MOy4YUT BO3MOKHOCTh HAYUUTHCS:

» COCTaBIISITh MOJICKYJISIDHBIC W TIOJHBIC MOHHBIC YPABHEHHSI 1O COKpPAMIEHHBIM HOHHBIM
YpaBHEHUSIM;

» TPUBOAUTH NPUMEPHI PEAKLUM, MOATBEPKIAIONINX CYIIECTBOBAHUE B3AMMOCBSA3U MEXKIY
OCHOBHBIMU KJIACCAMU HEOPraHUUECKHUX BEILIECTB;

» HCIOJIb30BaTh MPUOOPETEHHBIC KIFOUEBbIE KOMIETEHTHOCTH MIPH BBIOJIHEHUU
UCCIIEIOBATEIbCKUX MTPOEKTOB IO U3YYCHUIO CBOWCTB, CIIOCOOOB MOTYYEHHS
pacro3HaBaHus BEIIECTB;

» BBIABJSITH CYIIECTBOBAHUEC TCHETUYCCKOW B3aMMOCBS3M MEXKIY BEIICCTBAMU B PSIY:
MIPOCTOE BEIIECTBO — OKCUJ — THJIPOKCUI — COJIb;

9 kiacc
Beenenne. O01mas XxapakTepucTUKAa XUMHYECKHUX 3JIEMEHTOB M XMMUYECKHUX PeaKkiuii
Ilepuoauyecknii 3axkoH u Ilepumoamueckass cucrema XxumMu4eckux 3viemenros JI. H.
MenaeJieeBa (6)
XapakTepucTUKa HJIEMEHTa 10 €ro noyiokeHuto B llepuoanueckoil cucreMe XHMHUYECKUX
anemenToB /[. 1. MenneneeBa. CBolicTBa OKCHIOB, KUCIIOT, OCHOBAHMI U COJIEH B CBETE TEOPHUU
AIEKTPOIUTUYECKON TUCCOLMALUNA U OKHCIIEHUS -BOCCTAHOBJICHUSI.
[lonsatne o mnepexomHbIX »3ieMeHTaX. AMGOTepHOCTb. ['eHeTMueckuil psa MEPEexXoJHOro
JJIEMEHTA.
[Iepuognueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux snemenTos 1. M. Menzaeneesa.
XuMHYecKasi OpraHu3alus KUBOM U HEKUBOM NpUpOAbl. XMMUYECKUM COCTaB siipa, MaHTUU U
3eMHOW KOpbl. XHMMHYECKHME J3JIEMEHTbl B KIJETKaX JKUBBIX OpraHu3MoB. Makpo- u
MHKPOIJIEMEHTHI.
O6o001eHne cBeleHNil 0 XumMudeckux peakuusx. Knaccupukanus XUMHUYECKUX pEaKLMH 1O
pasIUYHBIM TPU3HAKAM: «UHCJIO M COCTaB pEAarupyroimux U 00pa3yIIIUXcs BEIECTBY,
«rernoBoil  3ddeKkT», «HampaBIEHHE», «HU3MEHEHUE CTENeHEeW OKHCIEHUS DIEMEHTOB,
00pa3yommMXx pearupyronme BenecTsay, «paszay, «ucnoap3oBaHue Kataiau3aTopa». [lonsTue o
CKOPOCTH XMMHYECKON peakuuu. DakTophl, BIMAIOLME HA CKOPOCTh XMMHYECKHMX PEaKIIU.
Karamuzaroper u katanmu3. UHTUOUTOPHI. AHTHOKCHIAHTHI.
JemoncTpauuu. Paznmuunsie gopmsl tabmunsl J{. U.MenaeneeBa. Monenan aTOMOB 3J1€MEHTOB
1—ro mnepuomoB. Mojenb CTpoeHHS 3EMHOro miapa (MOMepedHb pa3pes3). 3aBUCUMOCTh
CKOPOCTH XHMHUYECKOM pEaKIMH OT MPUPOABl PEarupyrolluX BEIIeCTB. 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON peakuuu OT KOHIEHTPAIMU pearupyrolux BelIeCTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peakIMu OT TMJOMAAN COMPUKOCHOBEHUS PEarupyrolIMX BEMIECTB («KUTISIIAMA
CIION»).
JlaboparopHsbie onbIThl 1. [lonydyeHne rupokcuga HUHKA U UCCIEIOBAHUE €rO CBOMCTB. 2.
MonenupoBanue noctpoeHus Ilepuonnueckoil cuUCTEeMbl XMMHYECKHUX 3ieMeHToB  /l.
N.MenneneeBa
Tema 1. MeTanabi(18)
[Tonoxenne meraiuioB B [lepuognueckoil cucteMe xumnuyeckux snemeHToB . 1. Menneneesa.
MeTtannuueckass KpUCTaJUIMYecKash pelieTka W MeTajuldyeckas XuMHdeckas cBs3b. OOmme
¢usnyeckue cpoiictBa MerajuioB. CIjiaBbl, UX CBOMCTBA M 3HauY€HHWE. XMMHUYECKHE CBOMCTBA
METaJUIOB KaK BOCCTAHOBUTENEH, a TAKKE B CBETE UX IIOJOKEHUS B HJIEK TPOXUMHUUYECKOM PSAY
HaIpsHKEHUI METaJlIOB.
Kopposust metannoB u cnocobsl 60psObI ¢ Hell. Meraimiel B mpupone. O0mue crmocoObl uxX
MOJTYYEHHUS.
OO0masi XapakTepHCTHKA IIEJOYHBIX MeTALI0B. Metamisl B mpupoae. O0mmue crmoco0bl ux
nonyuyeHust. Ctpoenne atoMoB. lllemounble MmerTaymibl — MpocThie BellecTBa. BaxHelmme
COCMHEHHUS IIEIOYHBIX METAJNIOB —OKCHJIbI, THAPOKCUIBI U CONU (XJOpUAbI, KapOOHATHI,
cynb(arel, HHUTpPaAThI), WX CBOWCTBA W MPUMEHEHHE B HApPOAHOM Xo3sicTBe. KamuitHbie
yIoOpeHHUs.
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O0masi xapakTepucTHKA 3J1eMeHTOB riiaBHoi moarpynnsl II rpynmnsl. CTpoeHrue aToMoB.
[IlenoyHO3€MENBHBIE  METAUIBI —  INPOCTbIE  BEUIECTBA. BakHeHIMe  COCIUHEHHS
LIEJIOYHO3EMENIbHBIX METa/NIOB — OKCHJIbl, THAPOKCHABI U COMU (XJIOpUABI, KapOOHAaTBhI,
HUTPATHI, CyabhaTel, (pocdaThl), UX CBOUCTBA U IPUMEHEHHE B HAPOJHOM XO3sIHCTBE.
Anomunuii. CTpoeHne aroma, (QpuU3MYECKHe M XUMHYECKHE CBOMCTBA IPOCTOrO BEIIECTBA.
CoenuHeHUsT aJFOMUHUASI — OKCHJI U THAPOKCUJ, UX aM(oTepHbIid XapakTep. BaxkHeimme conu
amoMuHus. [IpuMeHenne amoMUHNS U €r0 COEAUHEHUM.

Keneszo. Ctpoenne atoma, (GU3NUECKHE M XUMHUYECKHE CBOWCTBA MPOCTOrO BEIIECTBA.
I'enernueckue psaasl Fe2+ m Fe3+. Baxneimme coim jxenme3a. 3HAUEHHE JKele3a U €ro
COEIMHEHU JIJIsl IPUPOIBI U HAPOAHOIO X035 CTBA.

JemoncTpamuu. O0pa3mpl MICIOYHBIX U MICTIOYHO3EMENBHBIX MeTauioB. OOpaslbl CIIaBOB.
B3anmoneiicTBre pacTBOPOB KUCIOT U cosiel ¢ MeTainamu. [lonydenu e ruipokcuia amOMUHUSA
U HCCIENOBAaHHUE €ro CBOWCTB. B3ammopeictBue xkene3a ¢ constHOM kucimoroil. Ilomydenue
ruapokcuos xkenes3a (II) u (II) u uzyuenue ux cpoiic

Tema 2 Hemeramwinbi(28)

OOmas xapakTepuCTHKa HEMeTaJlJIoB: mojokeHue B llepumonnyeckoil cucreMe XUMHYECKHX
anemenToB /1. U.Menpaeneena,

0COOEHHOCTH CTPOEHUS ATOMOB, JIEKTPOOTpULaTeIbHOCTh (D0) Kak Mepa «HEMETANIMYHOCTH,
pan O0. Kpucraimueckoe CTpOCHHE HEMETAJUIOB — IMPOCTBIX BEIIECTB. AJUIOTPOIHSL.
®duznueckrue cBoKcTBa HEMETAIIIOB. OTHOCUTENIbHOCTh MOHIATUI «METAILI» U «HEMETAILI».
Boaopona. [Tonoxenne Bomopona B llepuonnueckoil cucreme xumuyeckux snemeHtoB [I. .
MenpeneeBa. CtpoeHue aroma U MoJekyJibl. dusnuyeckue U XMMUYECKHUE CBOWCTBA BOJOPOAA,
€ro MOJIy4eHHE U IPUMEHEHHUE.

Bona. Ctpoenue monekyisbl. Bomoponnas xumudeckas cBsizb. Duznueckue CBONCTBA BOJBI.
Anomanuu cBoicTB BoAbl. ['unpoduinbhbie U rupodolOHble BemecTBa. XUMUYECKHE CBONHCTBA
Boabl. KpyroBopor Boabl B mpupone. BomooumcTtka. Aspamus Boabl. BoIToBbIe (UIBTPHI.
Munepanbhbie BoAbl. JlMCTHITMpOBaHHAs BO/A, €€ MOJIyYyeHUe U TPUMEHEHUE.

O0mass xapakrtepucTuka rajoreHoB. CTpoenne atomoB. IIpocTbie BemiecTBa U OCHOBHBIE
COEMHEHMsI TrajoreHoB, X cBoiictBa. KpaTkue cBeneHus o xsope, Opome, prope u monue.
[IpuMeHeHue rajJoreHoB U X COCIMHEHUI B HAPOIHOM X035 CTBE.

Cepa. CtpoeHue aToMa, ajuIOTpOINHUs, CBOMCTBA M NpPUMEHEHHEe poMOndeckoil cepbl. OKCHIIBI
cepol (IV) u (VI), ux nmonyyenue, cBoiictBa U npumMeHeHnue. CepHas KUCIOTa U €€ COJH, HX
IIPUMEHEHUE B HAPOJHOM XO03sicTBe. IIpOM3BOACTBO CEpHON KUCIIOTHI.

A3zot. CTpoeHHE aTomMa W MOJIEKYJbl, CBOMCTBA IPOCTOr0 BewiecTBa. AMMMAaK, CTPOEHMHE,
CBOICTBA, NOJIyueHHE U NpuMeHeHue. Coau aMMOHMS, UX CBOWCTBA M NpuUMeHeHue. OKcuabl
azota (II) m (IV). A3oTHas KuCIIOTa, €€ CBOWCTBA W TpHUMEHeHWe. HuTpaTbl ¥ HUTPUTHI,
npoOJieMa UX COJepXaHHs B CeJIbCKOX035IIICTBEHHOM NMPONYKIUU. A30THBIE YOO PEHHUS.
®ocdop. Ctpoenue aroma, amIoOTpoOnusi, CBOMcTBAa Oeynoro M KpacHoro ¢ocdopa, ux
npumeHenue. OcHoBHble coenuHeHus: okcua Qocdopa (V) m oprodochopnas kuciora,
tdocdater. DocdopHbie ynoOpeHus.

Yraepoa. CtpoeHue aTtoma, alJOTpONusi, CBoWcTBa Moaupukauuii, mpumeHeHne. OKCHUIBI
yraepoga (II) u (IV), ux cBoiictBa u npuMeHenue. KapOoHATHI: KajblUT, COa, MOTAII, HX
3Ha4YEHUE B IPUPOJIE U )KU3HU YeJIOBEKa.

Kpemuunii. CtpoeHue aroma, KpUCTAIIIMYECKUN KPEMHUM, €r0 CBOMCTBA U pUMeHeHne. OKeun
kpemuus (IV), ero npupoausie pasHoBuAHOCTH. CHMKATHl. 3HAYEHUE COCTUHEHUM KPEMHHUS B
JKUBOH M HEKMBOU npupoje. IloHsaTHEe 0 CHIMKaTHON IPOMBIIUIEHHOCTH.

Jemoncrpauumn. [lonyuenue u pacnosHaBaHue Boaopona. KauecTBeHHas peakuus Ha
rajoreHu1-uoHbL.. B3auMoaencTBre KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEJIBIO.
JlabopaTtopHbie onbIThbl. O3HAKOMJIGHHE C COCTaBOM MuHepaibHOU Boibl. 30. CpoiicTBa
pa3z0aBlIeHHOI cepHOIl KUCIOTHL. M3ydenue cBolicTB ammuaka. PacosHaBaHue coyeii aMMOHMS.
I'openue docdopa Ha Bo3nyxe u B kucimopone. PacrmosnaBanue docdatoB. ['openue yras B
kuciopoze. [lepexon kapooHATOB B THAPOKapOOHATHI.
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Tema 3. Tema 4. O000meHne 3HAHUI M0 XUMHUHU 32 KYPC OCHOBHOM miKkoJbl. [logroroBka k
rocy1apcTBeHHOM UTOroBoii arrecrauuu (16)

[Tepuonnuecknii 3akoH u [lepuoguueckas cucrema xumuyeckux aneMeHToB [[. MI.Menneneesa.
Ou3nveckuii CMBICT TMOPSIKOBOTO HOMEpa dSJIEMEHTa, HOMEPOB IMepuoja U TPYIIIbL.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB DJIEMEHTOB U MX COCIMHEHUN B MEPHUOAaX U TPYIIax B
CBETE MPEJICTaBICHUM O CTPOEHUHU aTOMOB 3JIeMeHTOB. 3HaueHue [lepuonnueckoro 3akoHa.
Buapl XxuMu4eckux CBsI3€H M THMBI KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBS3b CTpOCHHS U
CBOMCTB BEILIECTB.

Knaccudukanuss XUMHYECKHX pEaKIWid TO PAa3IMYHBIM MpU3HAKaM (YHUCIO W COCTaB
pearupyromux 1 o0pa3yrIIMXCs BEIIeCTB; HATHYUE TPAHUIIBI pa3nena ¢as; TermoBoi dhdekT;
W3MEHEHUE CTeNeHEeW OKUCJICHHMs aTOMOB; HCIOJIb30BAaHUE KaTaju3aTopa; HampaBleHUE
npoTekanus). CKOpOCTh XUMHUECKUX PEeaKUui U (axTopbl, Biusiomue Ha Hee. OOpaTUMOCTD
XUMHUYECKUX PEAKIINI B CITOCOOBI CMEIIEHUS XUMUYECKOTO PABHOBECH .

[IpocTeie U clOXKHBIE BemiecTBa. MeTamibl M HeMeTaulbl. ['eHeTmdyeckue psiabl MeTaa,
HeMeTa/ula W mepexonHoro wmetamga. OKCuAbl M THIPOKCHIBI (OCHOBAaHMS, KHUCIIOTHI,
aMmdoTepHbIe THAPOKCUIBI), cou. VX coctaB, kinaccupuKaus 1 o01e XUMHUECKUE CBOMCTBA B
CBETE TEOPUHU FJICKTPOIUTUUECKOMN JUCCOLUAIHI

Temaruyeckoe mianuposanue8-9 kiace
Tematuueckoe miaHupoBanue(8 Kjacc)

Ne HasBanwue pa3nena, riaB KoanuecrBo yacos
YPOKO Bcero U3 Hux (hopMbI KOHTPOIIS)
B KOHTPOJIbHBIX | IPAKTUYECKUX
pabor pabor

1 Beenenue 4 -

2 ATOMBI XUMHYECKHX 3JIEMECHTOB 11 1 1

3 ITpocTrie BemecTBa 7 1 -

4 CoenuHeHHST XUMHUYECKUX 13 1
2JIEMEHTOB

5 N3meHeHus, npoucxoasniue ¢ 13 1 4
BEIECTBAMU

6 PactBopenue. PacTBopsl. 20 1 2
CBo#CTBa paCTBOPOB 3JIEKTPOJIUTOB

7 PeszepBHOE Bpems 2
Htoro 70 6 8

TemaTudeckoe mianuposanue(9 kiacce)

Ne HasBanue pa3nena, rinas Konmngectso yacos

yp Beero | 13 Hux (popMBbl KOHTPOIIS)

OK KOHTPOJIBHBIX | IPAKTHUYECKUX

OB pabor pabor
Brenenue. OO6mas XapaKkTepUCTUKA 6 1 -
XMUMHUYECKUX JJIEMEHTOB U XHUMHUYECKUX
peakuuit

[Tepuognueckuii 3axkoH u [lepuoanueckas
cUCTEMa XUMHUUYECKUX 3yemMeHToB [I. U.

Menneneesa
1 | Metamisl 18 1 3
2 | Hemerasusl 28 1 3

[ToBTOpEHKE OCHOBHBIX BOITPOCOB Kypca -
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HeOpFaHquCKOﬁXHMHH.

3 | Ctpoenune aToma M CTpOSHHUE BEIICCTRA. 5
4 | OCHOBHBIC KJIACCHI cOeqUHEHMM. T UMb 11
XUMUYECKUX PEAKIUM.
HToro 68
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