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IMosicHuTEeIbLHAA 3aIIHCKA

PabGouass mporpamma paspaborana Ha ocHOBe aBTopckoi mporpammbl  O.C.I'aGpuensna,
cooTBeTcTBytomel  DeneparbHOMY KOMIOHEHTY [ OCymapcTBEHHOTO CTaHAapTa  oOIIero
o0Opa3oBaHus M JOMNylleHHOW MuHuCTepcTBOM 0o0pa3oBaHus U Hayku Poccuiickoit ®enepanuun
(O.C.T'abpuensu IIporpamma kypca xumun ais 8-11 kmaccoB 001eo0pa3zoBaTeNbHBIX YUPEKISHUN
— 2-e u3anue, nepepadboranHoe u aonoiaHeHHoe — M.: JIpoda, 2005.).

ABTOpPCKOI IPOrpaMMe COOTBETCTBYET yUEOHUK: «XHUMHUS 8 Ki1acc»

O.C.I'abpuensiH - pexoMeH0BaHO MUHUCTEPCTBOM 00pa3oBaHus W Hayku PD / 10-e uzmanwme,
nepepaboranHoe — M.: [Ipoda, 2005 (MmoxHO ucnonszoBaTth yueoHuku O.C.I'abpuensna 2000-2004
I.T. U3/IaHHUS).

B aBTOpCKYIO MporpaMMy BHECEHBI CIAEAYIOIINE U3MEHEHUS

1. YBen4eHo 4ucio 4acoB Ha U3YyYEHHE TEM:

- «BBenenue» 5 yacoB BMeCTO 4 4acOB 3a CUET BKJIFOUCHUS MTPAKTUIECKON paboThl Nel.

- Tema 3 «CoeauHEHUST XUMHUYECKHUX DJIEMEHTOB» OO0 15 4dacoB BMecTO 12 4JacoB 3a cyeT
BKJIFOUEHUS NPAaKTHUeCKUX padoT Ne3 u NeS5.

- Tema Ned «M3meHeHus, npoucxojsiue ¢ BemecrBaMu» 11 vacoB Bmecto 10 wacoB 3a cyet
BKITIOYECHHUS IPAKTUIECKON paboTsl N4,

- Tema Ne6 «PactBopenue. PacTtBopbl. CBOMCTBa pacTBOPOB AJIEKTPOIUTOB» 21 yac BMecTto 18
4acoB 3a CYET BKJIIOYEHUs MpakTudeckux padot Ne7, 8, 9. Ilpaktudeckas padora Neb uckitoueHa,
T.K. OIIBITBI U3 3TOW pabOTHI TOBTOPSIIOTCS B MMPAKTHUUECKOUN paboTe No7.

Taxkum 00pa3oM, MpaKTHUECKHE PabOTHI, COCTABISIONMIME TEeMYy 5 W TeMy 7, paclpeeNeHbl I10
IpYTUM TEMaM Kypca B COOTBETCTBUH C U3y4aeMbIM MaTEepHaIoM (HyMepaus IpakKTUYECKUX padoT
o yueonuky O.C. I'abpuensna 2005r. nuznanus)

2. YMeHBIIECHO YHCIIO YAaCOB HA M3y4eHHE TeMbl 11 «ATOMBI XUMHUYECKHUX 351eMEeHTOB» ¢ 10 "acos
10 8 4acoB, T.K. MOHATHE 00 M30TOMax paccMarpuBaeTcsi Ha ypoke «OCHOBHBIE CBEIEHHS O
CTPOCHHUH aTOMOB.

3. V3 aBTOpCKOW mpOrpamMMbl MCKIIOYEHA 4YacTh y4eOHOro Marepuana, KOTOPBI OTCYTCTBYET B
00s13aTeTbHOM MHMHHUMYME COJIEp>KaHUS OCHOBHBIX OOpPa30BATENbHBIX MPOrpaMM MJisi OCHOBHOM
IITKOJTBI, TAK)KE UCKITIOYCHBI HEKOTOPBIC JEMOHCTPAIIMOHHBIC OTIBITHI U TJa00OPAaTOPHBIE padOTHI U3-3a
HEJ0CTaTKa BPEMEHHU Ha UX BBIMIOJIHEHHE MPH 2 yacax B HENENI0, TaK KaKk aBTOpCcKas MmporpaMma
npenycMaTpuBaeT 2/3 yaca B HEJIEJIIO.

KonkpeTHsle TpeOOBaHUS K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB OIPENeICHBI IS KaXKI0TO ypoKa U
BKJIFOYCHBI B IOYPOYHOE TJITAHUPOBAHHE.

[Tpu coctaBinennu paboyeit mporpaMMbl YIUTEINs MOTYT BHOCUTh CBOM JIOTIONTHEHUS W U3MEHEHUS B
npearaeéMble MaTepHalbl.

JlanHas mporpaMma KOHKPETH3UPYET COJep’KaHuE CTaHaapTa, MaéT pacrpeneieHue Y4eOHBIX
4acoB IO pa3jenaM Kypca, IOCIeJA0BaTENIbHOCTh H3YYEHHMsI TEM U pa3leloB C  Y4ETOM
MEXMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBf3€H, JOTMKM Yy4eOHOro Mpolecca, BO3PACTHBIX
ocoOeHHOCTEeH ydvammxcsa. B mporpamme ompenenéH mnepedeHb IeMOHCTpaIuii, j1adopaTOPHBIX
OIBITOB, IIPAKTUYECKUX 3aHATUNA U PACYETHBIX 3a1a4.

Lemnu:

1. JHobutbcs ycBOeHHMsS 3HAHMM 00 OCHOBHBIX MOHATHAX W 3aKOHAX XUMHH, XUMHYECKOU
CUMBOJIUKE;

2. Jlobutbcs oOBIAACHUS yYMEHUAMH HAOMIOJaTh XWMHYECKHE SBJICHHS, IPOBOAUTH
XUMHUYECKUNA D3KCIEPUMEHT, NPOU3BOAUTH pacyéThl Ha OCHOBE XHMHUYECKHUX (opmyi
BEIIECTB U YPABHEHUH PEAKIIUM;

3. Pa3BuBaTh moO3HaBaTeNbHbIE HHTEPECHl M HHTEIJIEKTyaJbHbIE CIOCOOHOCTH B Ipoliecce
MPOBEJICHUSI XUMUYECKOTO SKCIIEPUMEHTA, CaMOCTOSITEIILHOTO MPUOOPETCHUS 3HAHHWA B
COOTBETCTBUH C BOZHUKAIOIIMMH COBPEMEHHBIMH MOTPEOHOCTIAMH;



4. BocmnuThIBaTh OTHOIICHHE K XMMHHM KaK K OJHOMY U3 KOMIIOHEHTOB €CTECTBO3HAHUS U
AJIEMEHTY 00IIIeUeIOBEYECKOMN KYJIbTYPHI;

5. Hay‘-II/ITB MNPUMCHATH IMOJTYYCHHBIC 3HAHUA IJId 6€3OHaCHOFO HUCIIOJIB30BAaHUs BEIICCTB U
MaTepuagoB B OBbITYy, JUIsl peUIeHHs 3a/ad B TMOBCEJHEBHOM KU3HU, NPEAYNpPEKICHUS
SIBJICHUH, HAHOCSIIUX BPEJ 30POBBIO YEJIOBEKA U OKPYXAIOIIEH cpeie.

3amauu:

1. CdopmupoBath 3HaHHE OCHOBHBIX OHATUN U 3aKOHOB XUMUU

2. BocmuThIBaTh 00IIEYETIOBEYECKYIO KYIBTYPY

3. Yuuth HaOMOIaTh, IPUMEHSATH MTOJy4YCHHbBIC 3HAHUS HA MTPAKTHKE

B kauectBe QopM MpPOMEKYTOUHON aTTECTAlMU YYalIUXCS HCIHOJB3YIOTCS TpPaAUIMOHHBIE
AUXArHOCTUYCCKHUEC W  KOHTPOJIBHBIC pa6OTBI, Pa3sHOYPOBHEBBIC TCCTbl, B TOM HYHCIC C
UCIOJIb30BaHNEM KOMIBIOTEPHBIX TEXHOIOTHIA.

B coorBercTBUM C y4eOHBIM IIJJAHOM Ha HM3Y4YE€HHE XMMHUHU B § Kilacce OTBOJIUTCS 2 yaca B
Heneno, 68 wacoB B TojA. Peammsanus gaHHOW MpOrpaMMbl CITIOCOOCTBYET HCIIOJIB30BAHUIO
pazHoOOpa3HBIX (GOpM oOpraHu3aluy y4eOHOTO TpOIecca, BHEAPECHUIO COBPEMEHHBIX METOOB
oOyueHus U MeJaroru4ecKuX TeXHOJIOTHA.

OcHoBHOH (hopMO# OpraHm3aiuu y4eOHOTO Mpolecca SBISETCS KIACCHO-ypoudHas cucrema. B
KauecTBE JOMOJHUTEIBHBIX (OpM OpraHu3anuu 00pa30BaTENBHOTO IMpollecca B TUMHA3UU
HCIIOJIB3YCTCA CUCTEMA KOHcyHBTaHHOHHOfI MOAACPIKKHU, NHIUBUAYAJIbHBIX SaHSITI/IfI, JICKITMOHHBIC,
CEMHUHApPCKHE 3aHATHUS, CaMOCTOSITENbHAas pPa0OTa ydYalluxcs C HCIOJIb30BAHMEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TeXHOJIOrHi. OpraHn3aius COPOBOMKIACHUS YUAIIMXCs HAallpaBlieHa Ha!

- CO3JJaHNE ONTHUMAJIbHBIX YCIOBHM 00Y4YeHHUS;

-UCKJTFOUYEHHUE TICUXOTPAaBMUPYIOMINX (HaKTOPOB;

- COXpaHEeHHE MCUXO0COMATHUYECKOr0 COCTOSTHUS 37J0POBBS YUaIIUXCS,;

- pa3sBUTUC MOJIOKHUTEILHOU MOTHBAIIUU K OCBOCHUIO TUMHa3U4YeCKOHU IIporpaMmal;

- pa3BUTHE UHIUBUIYAILHOCTH U OJIAPEHHOCTH KaXkI0TO peOeHKa.

Pabouas mporpamma npegycmatrpuBaeT (GOPMHPOBAHHE Y YYALIUXCS OOIIEy4yeOHBIX YMEHUH U
HaBBIKOB, YHUBEPCAJBHBIX CIIOCOOOB JEATEIIFHOCTH M KIIOYEBBIX KOMIIETEHIMH. B 3TOoM
HalpaBICHUU NPUOPUTETAMHU SBISIIOTCS: HCIHOJIb30BAHME I IMO3HAHMSA OKPYXKAIOIIEro Mupa
pa3IMYHBIX ~ METOAOB  (HAONIOAEHWS, W3MEpPEHHs, OIbIThI, JKCIEPUMEHT); IPOBEICHHE
MPAKTUYECKUX U JTa0OpPaTOPHBIX pabOT, HECIOKHBIX HKCIEPUMEHTOB U ONUCAHHE UX PE3yJbTaTOB;
WCTIOJIB30BaHUE JUIsI PEIICHUs IMO3HABATENBHBIX 337ad Pa3IMYHBIX HCTOYHHKOB HWH(OPMAINY;
coOJII0/ICHHEe HOPM U TPaBWJI MOBEJICHUS B XUMHUUYECKUX JTAOOPaTOpHUsX, B OKpYyXKarolLlel cpene, a
TaKKe MPaBHII 3I0POBOTO 00pasza
KU3HU.

Pesynprathl m3yueHus Kypca «Xumus. 8 Kiacc» NpuBEACHBI B pasznene «TpedoBaHus K
YPOBHIO MOJATOTOBKH BBIITYCKHUKOBY», KOTOPBII MOJIHOCTBIO COOTBETCTBYET CTaHIApTy. TpedoBaHus
HANpaBICHbl HA pEANN3alUI0 JCATEIbHOCTHOTO, NPAKTUKOOPUEHTHPOBAHHOTO W JIMYHOCTHO
OPUEHTUPOBAHHOTO MOJXOA0OB; OCBOCHHE YYAIIUMHMCA HHTEIJICKTYalbHOM M HPaKTUYECKOH
NESTeIbHOCTH; OBJIAJICHUE 3HAHUSMHM M YMEHHUSAMH, BOCTPEOOBAaHHBIMU B IOBCEJHEBHOH >KU3HHU,
MO3BOJISIIOIIMMU  OPUEHTUPOBATHCS B OKPY)KAIOLIEM MHpE, 3HAUYUMBIMU JUIS COXPaHEHUS
OKpY’Karollen cpeibl 1 COOCTBEHHOT'O 3/10POBbs.

OOyuenue Benércs no yueonuky O.C.I'abpuensn «Xumus 8 KJ1accy, KOTOPbI COCTaBIISET €AUHYIO
JUHHUIO  Y4eOHMKOB,  COOTBETCTBYeT  (hefiepaJlbHOMY  KOMIIOHEHTY  I'OCYAapCTBEHHOIO
0o0pa30BaTeIbHOTO  CTaHaapra 0a30BOr0 ypOBHS U pealu3yeT aBTOPCKYI0 IpOrpaMMmy
O.C.I'abpuensiHa.

Cornacuo yuebnomy many MbBOY I'ykoBo-I'nunymanckoit OOL nannas nmporpamma
npegycMaTtpuBaeT oOydeHue 2 qaca B HeJlento.B cooTBeTcTBUM ¢ rpa)MKOM BBIXOJHBIX U
IIpa3gHUYHBIX JHEH IIprpaMma paccuuraHa Ha 68 4acos.



Coaepxxanue padoueil NporpaMmai.

8 KUIACC
(2 4 B Hee10; Beero 68 1)

Beenenue

XuMHsl — HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPAILECHHUSX.

[TonaTHE 0 XUMUYECKOM AJIEMEHTE U (popMax ero CyIeCTBOBAHMSI: CBOOOIHBIX aTOMaXx, MPOCTHIX U
CJIOKHBIX BEIECTBAX.

[IpeBpamenus BeniecTs. OTIMUNEe XUMUYECKUX PEaKIMid OT (U3UUECKUX sIBICHUH. Poiib Xumuu B
KM3HM YeJoBeka. Xemopuius u xemodoousi.

Kpartkue cBeneHuns 3 HICTOpUU BO3ZHUKHOBEHUS U pa3BUTHs XUMHUH. [lepron anxumun. [lonarue o
¢mnocopckom kamue. Xumus B XVI B. Pazsutue xumun Ha Pycu. Ponb oTeuecTBEHHBIX yUEHBIX B
CTAaHOBJICHMH XUMHUYECKOW Haykn — paboTsl M. B. Jlomonocogra, A. M. byraeposa, /1. U.
Meneneesa.

XVMHUYECKasi CHMBOJIMKA. 3HAKH XUMUYECKUX 3JIEMEHTOB U IMPOUCXOXKICHUE UX Ha3BaHUM.
Xumnueckue Gopmynbl. Manekcsl u k03 punrenTsl. OTHOCUTENBHBIE aTOMHAS U MOJICKYIISIpHAst
Macchl. PacyeT MaccoBoii JOTM XUMHUYECKOTO 3JeMEeHTa Mo (PopMyIie BEelecTRa.

[Tepuonnueckas cucrteMa xuMmuueckux 3iueMeHToB J[. 1. MeHnneneeBa, ee CTpykTypa: MaJible U
00JIbIIIKEe TEPUOABI, TPYIIIBI U OATPYHIHI (TJaBHas U moboyHast). [lepuoanueckas cuctema Kak
CIPaBOYHOE NIOCOOME ISl ITOJIyUYEHUS CBECHUM O XUMUUYECKUX JIEMEHTAX.

Pacuernbie 3agaun. 1. HaxoxaeHne OTHOCUTEIBbHON MOJEKYIISIPHOW MacChl BELIECTBA 110 €r0
XUMUYECKOH Gopmyrie. 2. BeranciaeHnne MaccoBOii J0IM XMMUYECKOT0 3JIEMEHTA B BELIECTBE IO €T0

dhopmyie.
[TpakTraeckas padora Nel «[IpaBuiia T/6 1 3HAKOMCTBO C 1a0OpaTOPHBIM 00OPYAOBAHUEM)»

TEMA 1

ATOMBI XUMHYECKHUX 3JIeMEHTOB

AToMBI Kak (popma CyIIeCTBOBAHUS XUMHUSCKHUX 3JIeMeHTOB. OCHOBHBIC CBEJCHHS O CTPOCHHUU
aTOMOB. J{oKkazaTenbCTBa CIOKHOCTH cTpoeHus: aToMoB. OnbITel Pezepdopna. [Inanerapuas
MOJIEJIb CTPOSHUS aTOMa.

CocTaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBL. OTHOCUTENbHAS ATOMHAs Macca. B3anMocBs3b
MOHSITUN «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHASI aTOMHAsI Maccay.

V3MeHeHune ncna MpOTOHOB B siIpe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.
N3menenue urciia HEUTPOHOB B siApe aToMa — 0OpazoBaHue N30TOMOB. COBpEMEHHOE
OnpeIeICHUE NOHIATHUS «XUMUYECKUN 371eMeHT». M30TONbI Kak pa3HOBUAHOCTHA ATOMOB OJTHOTO
XUMHUYECKOTO JIEMEHTA.

OnexTponbl. CTpoeHUE IEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 1eMeHTOB Ne 1—20
nepuoanyeckoit cucremsl . 1. MenneneeBa. [oHsATHE O 3aBEpIIEHHOM M HE3aBEPUIEHHOM
ANEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[Tepuonnueckas cucteMa xuMuueckux semMeHToB . . MeHeneeBa u cTpoeHHe aTOMOB:
(bu3nUYeCKuil CMBICT TOPSAKOBOTO HOMEpa dJIEMEHTa, HOMEpa TPYIIIbI, HOMepa Meproa.
M3MeHeHune uncia 3J1eKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOI0 3JI€MEHTa
— 00pa3oBaHKe MOJIOKUTENBHBIX U OTPUIATEILHBIX HOHOB. MOHBI, 00pa30BaHHBIC AaTOMAMHU
METaJJIOB U HeMeTauloB. [IpuurHbl H3MEHEHHS] METAJUIMYECKUX U HEMETAINTMYECKUX CBOMCTB B
MepUOoIax U Ipymmax.

O6pa3oBanue OuHapHBIX coenuHeHui. [loasTHe 006 NOHHOI CBs3U. CXeMbl 00pa30BaHUS HOHHOU
CBS3U.

B3aumopeiicTBie aTOMOB XUMUYECKHUX AJIEMEHTOB-HEMETAJNIOB MEXy cO00i — oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI MMPOCTHIX BellecTB. KoBasieHTHAst HEMOspHAsk XUMUYECKasi CBA3b.
DNEeKTPOHHBIE U CTPYKTYpPHBIE (HOPMYIIBI.

BiaumojeiicTBE aTOMOB XUMUYECKUX JIEMEHTOB-HEMETAJNIOB MEXTy CO00i — oOpa3oBaHUe



OMHAPHBIX COCTUHEHHI HEMETAIIOB. DIIEKTPOOTPUIIATENBHOCTD. [IOHATHE 0 KOBAJIEHTHOM
MTOJISIPHOM CBA3H.

BiaumojeiicTBue aTOMOB XUMHUYECKUX JIEMEHTOB-METAIIOB MEXKIY c000i — oOpazoBaHue
METAJUTMYECKUX KPUCTAILIOB. [IoHATHE O METaUIMUECKOU CBS3H.

JemoHcTpauu. Moaenu aToMoB XUMHUYECKUX JIeMEHTOB. [leproanueckas cucteMa XUMHYECKUX
anemenToB 1. . Menzaeneena.

TEMA 2

IIpocTtbie BemecTsa

[losoxkeHne MeTasuioB U HEMETAJIJIOB B IEPUOJUYECKON CUCTEME XUMUYECKUX 3J1eMeHTOB /1. 1.
MenneneeBa. Baxxnelmue npocTeie BEIIECTBA — METAJUIBL: JKEJI€30, ATFOMUHUMN, KAIbLIMN, MAarHUM,
HaTpui, kanuil. O0mue Gu3ndeckue CBOWCTBa METAJIIIOB.

Bakneiiune npocThie BeniecTBa — HEMETaJUIbl, 00pa30BaHHbIE AaTOMAMM KHCIIOPO/a, BOJOPOA,
a3oTa, cepbl, pochopa, yrinepona. CriocoOHOCT AaTOMOB XUMUYECKUX JIEMEHTOB K 00pa30BaHUIO
HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPOIHsI. AJUIOTPOIHBIE MOAU(DUKAIIMN KUCIOPOa,
docdopa u onoBa. Metaminueckrue U HeMeTaNIMYECKUE CBOMCTBA MTPOCTHIX BEIIECTB.
OTHOCHUTEIBHOCTD JI€JICHUS TPOCTHIX BEIIECTB HA METAJUTBI 1 HEMETAILIIBI.

ITocTosinnas ABoranpo. KonanuectBo BemectBa. Moib. MonsipHas macca. MomnsipHblil 00beM
ra3000pa3HbIX BeniecTB. KpaTHble €IMHUIIBI KOJTHMYECTBA BEIIECTBA — MIIJTUMOJIb U KHJIOMOJIb,
MUJITUMOJIIPHAsS ¥ KWJIOMOJISIpHAsi MacChl BEIECTBA, MIJITUMOJISIPHBIN M KHIIOMOJISIPHBIN 00HEMBI
ra3000pa3HbIX BEIIECTB.

Pacuetsl ¢ HCIOIB30BAHNEM MOHITHI «KOJMYECTBO BEIIECTBAY», «MOJIAPHAS MACCA», «MOJSPHBINA
00BEM Ta30B», «IOCTOSIHHAsT ABOTapo».

Pacuernsble 3amaum.

1. Beruncienue MOJIIpHON MacChl BEIIECTB MO0 XUMUYECKUM (popmyIiam.

2. PacueTsl ¢ UICIIOJIB30BAaHUEM MOHATUHN «KOJIUYECTBO BELIECTBA», «MOJISIPHASI Maccay, «MOJISIPHBII
00BEM Ta30B », « MOCTOSIHHAsA ABOTaJpo ».

Hemonctpanuu. [lonyyenune ozona. OOpasifsl 6€I0T0 U ceporo 0ioBa, 6eI0ro U KPacHOTro
dbochopa. HexkoTopsie MeTaIbl 1 HEMETAUTH KOJTMYECTBOM BemecTBa 1 Moab. Mojiens MOJIIpPHOTO
o0BeMa ra3000pa3HbIX BEIIECTB.

TEMA 3

CoeanHeHus1 XHMHYECKHUX YJICMEHTOB

Crenensp okucnenus. OnpeseneHue CTeNeHN OKUCIEHUS JJIEMEHTOB 110 XUMUYeCcKoi popmyre
coeaunenus. CoctaBnenue GopMysa OMHAPHBIX COEIMHEHU, 001U c110CO0 UX Ha3bIBAHMUS.
bunapHble coeTMHEeHUs: OKCHUIbI, XJIOPUBL, Cyabhuasl u ap. CoctaBieHue ux GopMyil.
IIpencraBuTenn OKCUAOB: BOAA, YIJIEKUCIIBIN a3 U HerameHas u3BecTs. [IpeacraBureny neTyunx
BOJOPOAHBIX COETMHEHMI: XJIOPOBOJLOPOI U aMMHAK.

OcHoBaHMsI, X COCTaB M Ha3BaHuUs. PacTBopuMocTh OCHOBaHMit B Bosie. Tabuuiia pacTBOpUMOCTH
TUIPOKCHUIOB U cojiei B Boze. [IpencraBurenu mienode: TuIpoKCUIbl HATPUS, KAJIUS U KaJIbIHsl.
ITonatue o kauecTBEHHBIX peakuusax. MaaukaTopsl. Mi3MeHeHne okpacku HHAMKATOPOB B
LIEJIOYHOM cperie.

Kucnotsl, ux cocraB u Ha3Banus. Kinaccudukanus kuciort. [IpencraBurenn KUCIOT: cepHas,
COJIsIHAs M a30THasA. MI3MeHeHne OKpacKu HHAMKATOPOB B KMCIOTHOM CpeJe.

Conu Kak NpOU3BOIHBIE KUCIIOT U OCHOBaHMN. VX cocTaB u Ha3BaHusl. PacTBOpUMOCTS coJieil B
Boze. [IpencraBurenu cosneit: xinopua HaTpusi, KapOooHat u ¢ocdaTt Kaablus.

AMopdHBIE 1 KPUCTAJUINYECKHE BEIIECTBA.

MeXMONeKyIIIpHbIE B3aUMOACUCTBHA. THUIIBI KPUCTAIUIMYECKHUX PELICTOK: HOHHAsL, aTOMHAs,
MOJIEKYJISIpHAsL U METAJIIMYECKast. 3aBUCUMOCTb CBOWCTB BELIECTB OT TUIIOB KPUCTAJIIMUYECKHUX
PEIIETOK.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa AJisl
BELIECTB MOJIEKYJISIPHOIO CTPOEHUS.

YucTele BemecTBa U cMecu. [IpruMepsl )KUIKUX, TBEPBIX U Ta3000pa3HbIX cMeceld. CBOHCTBa



YHUCTBIX BEIECTB U cMecei. X cocTaB. MaccoBas 1 00beMHas 10JIM KOMIIOHEHTAa cMecH. PacueTsl,
CBSI3aHHBIE C MCHOJIb30BAHUEM MOHATHS «TOJIS».

Pacuernsie 3agaun. 1. PacyeT MaccoBo# U 00bEMHOI J0/I€H KOMIIOHEHTOB CMECH BEILIECTB. 2.
BoIunciienne MaccoBoil 1011 BEIIECTBA B paCTBOPE MO U3BECTHOM Macce pacTBOPEHHOrO BEIIECTBA
1 Macce pacTBopureis. 3. BeliuncneHne Macchl pacTBOPSIEMOIO BEIIECTBA U PACTBOPUTEIIS,
HEO0OXOUMBIX ISl IPUTOTOBJICHUS OTIPEICIIEHHON MacChl pacTBOpa C M3BECTHON MacCOBOM J10mei
PacTBOPEHHOT' 0 BELIECTBA.

Jemonctpanuu. OOpasipl OKCHUIOB, KUCIOT, OCHOBAHUH U cojiel. MoJienn KpUCTaUTHYECKIX
pEeUIeTOK XJIOpU/ia HaTpus, aiMasa, okcuza yriepoaa (IV). B3peiB cMecu Bogopoja ¢ BO3AYXOM.
Crioco0wI pazneneHus cmeceid. JIMCTHIIISAINS BOIBI.

JlaGopaTopHBIE OTBITHI.

1. 3HaKOMCTBO ¢ 0Opa3IamMu BEIIECTB Pa3HBIX KJIACCOB.

2. Pa3znenenue cmeceii.

[TpakTideckas padora Ne2 «AHaaN3 IOYBHI H BOIBDY

[Tpaktrueckas padota Ne3 «IIpuroToBienne pacTBopa caxapa ¢ 3aJJaHHON MaCCOBOM JI0JIeH
PacTBOPEHHOTO BEILLIECTBA

TEMA 4

HN3MeHeHust, mpoucxoasime ¢ BelecTBaMu

[TonsATHE SBIICHUI KaK U3MEHEHUH, TPOUCXOISIIINX C BEIIECTBAMU. SBIEHNUS, CBA3aHHBIE C
W3MEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BEILIECTBA IIPU IIOCTOSHHOM €TI0 COCTABE, —
dbusndeckue spieHus. OU3nNdecKue SABICHNS B XUMUN: TUCTUIUISIS, KPUCTAIIA3AIHS,
BBIMIAPMBAHKE U BO3TOHKA BEIIECTB, LIEHTPU(PYTHpOBAHHE.

SIBneHus, CBSI3aHHBIE C K3BMEHEHHUEM COCTaBa BEIIECTBA, — XUMHUUYECKHE peakuuu. [IpuzHaku u
YCIIOBUS MPOTEKAHUS XUMUYECKUX peakiuil. [loHsTHe 00 3K30- U DHAOTEPMUUYECKUX PEAKIIUIX.
Peaknuy ropeHns Kak 4aCTHBIN CiIydall SK30TEPMHUYECKUX PEAKIIUI, IPOTEKAOIIMNX C BBIICICHHEM
CBeTa.

3aKOH COXpPaHEHMSI MacChl BEIIECTB. XUMUYECKUE YPABHEHHUSI. 3HAUEHNE UH/IEKCOB U
kod¢dunmentoB. CocTaBieHHe YpaBHEHUN XUMUYECKUX PEAKIIUN.

PacdeTsl o XuMHYECKUM ypaBHEHUAM. PellleHne 3a/1a4 Ha HAXO0XKJIECHUE KOJIMYECTBA BEIIECTBRA,
MacChl UM 00beMa MPOYKTa PEAKIIUH 110 KOJIMUYECTBY BEIIECTBA, MACCE WIH 00bEMY UCXOTHOTO
BeIIlecTBa. PacyeTrl ¢ MCIIOIb30BaHUEM ITOHATHS «JIOJIS», KOTIa HCXOJHOE BEIISCTBO JAaHO B BUJIC
pacTBOpa € 3aJaHHOW MACCOBOM J0JIEW paCTBOPEHHOT'O BEIIECTBA WIIA COAEPKUT ONPEICICHHYIO
JIOJTIO TIPUMECEH.

Peakuuu paznoxenus. [lonsatre o ckopocTn XuMHueckux peakiuil. Karanmzatopel. @epMeHTHI.
Peaxiuu coenunenus. Katanutuieckre n HekatanmuTudeckue peakiun. OOpaTUMBbIC U
HeoOpaTHMBbIE PEaKIIUU.

Peakuuu 3amenienus. DIEKTPOXUMHUUECKUN PSAZT HANPSHKEHUIA METAJNIOB, €r0 UCIIOJIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKIUMI MEXKy METAIIJIAMUA U paCTBOPAMHU KUCIIOT.
Peakuyiu BEITECHEHUSI OHUX METAIIJIOB U3 PACTBOPOB MX COJIEH IPYTMMH METaJIJIaMH.

Peaknuu oomena. Peaknnu HeliTpanu3aun. Y CIIOBUS IPOTEKAHUS PEAKIM 0OMEHa B pacTBOpax
JIO KOHIIA.

Turbl XUMUUYECKUX PeaKIil (10 MPU3HAKY «YHUCIIO U COCTAB UCXOAHBIX BEUIECTB U MPOJTYKTOB
peaKIn») Ha IPUMEPE CBOMCTB BOJIBI. Peakiinst pa3ioxeHuss — 3JEKTPOJIU3 BOJbI. Peakinu
COCIUHEHHS — B3aUMOJICHCTBHE BOJBI C OKCHIAMH METAIJIOB U HeMeTauioB. [lonsaTue
«TUIPOKCUABDY. Peakuun 3aMenieHnus — B3aUMOJICCTBHE BOJIBI C IIEJTOUYHBIMU U
IeIOYHO3EMETFHBIMU MeTalIaMu. Peakiiu oOMeHa (Ha mpuMepe THAPOIu3a Cyabhuaa aTlOMUHUS
1 KapOua KaabIus).

PacueTHbic 3amaun.

1. Bolunciaenue no XMuMUYECKUM YPaBHEHUSIM MacChl MJIM KOJIMYECTBA BELIECTBA IO U3BECTHOM
MAaCCE WM KOJUYECTBY BEIIECTBA OJJHOI'O M3 BCTYMAOIIMX B PEAKIMIO BEIIECTB WIH MPOAYKTOB
peaKIuu.



2. Beruucnenue Macchl (KOJIMUYECTBA BEIIECTBa, 00beMa) MPOIyKTa PeaKIuy, €CJIM U3BECTHA Macca
HCXOJHOTO BEILECTBA, COAEPIKAILETO ONPEAETIEHHYIO JJOJ0 MPUMECEH.

3. Beiuncnenue Macchl (KOJIMYECTBa BEIIECTBA, 00BbeMa) MPOJYKTa PEaKLMH, €CIIM U3BECTHA Macca
pacTBopa U MaccoBas J0JIs paCTBOPEHHOI'O BELLECTBA.

Hemonctpauuu. [IpuMeps! pu3nueckux sSBICHUIA: a) U1aBleHne napaduHa; 0) BO3rOHKa HOJa UITH
OEH30MHOM KUCIIOTHI; B) paCTBOPEHHE NIEPMaHraHaTa Kajuus; ') AU y3us TyIHUCTHIX BEIIECTB C
ropsiiei 1aMno4ky HakaauBaHus. [IpuMepsl XUMUYECKUX SIBIICHUI: a) TOpeHre MarHusi, 0)
B3aUMOJICHCTBHE COJISTHOM KUCIOTHI ¢ MPaMOPOM WM MEJIOM; B) pPACTBOPEHHE MOTYYEHHOI'O
TUAPOKCH/IA B KUCIIOTaX; A) B3auMozeiicteue okcuaa meau (II) ¢ cepHoit kucinoroit nmpu
HarpeBaHMU; €) Pa3JIoKEHUE NIePMaHTraHaTa Kajusl; ) B3aUMO/IEHCTBUE pa30aBIeHHBIX KUCIIOT C
MeTaJlJIaMU; 3) pa3yIokeHNEe NEPOKCUIA BOJOPOIa.

JlaGopaTopHbI€ OTBITHI.

3. CpaBHEHUE CKOPOCTH UCIIAPEHUS BOJBI M CIIUPTA 110 MCUE3HOBEHUIO UX KaIlelsb Ha
(buUIBTPOBAIBHON OyMare.

4. OkucneHue MeM B IUIAMEHU CIIUPTOBKU WJIM TOPENIKH.

5. IlomyTHEHME N3BECTKOBOM BOJBI OT BBIBIXAaEMOT'0 YIJIEKHCIIOTO ra3a.

[Tpaktuyeckas padora Ne 4 «[Ipu3Haku XUMHUYECKUX PEaKIHiD»

TEMA §

PacTBopenue. PacTBopsbl.

CBoiicTBa pacTBOPOB 3JIEKTPOJIHTOB

PactBopenue kak Qusnko-xumuueckuii nporecc. [lonstue o ruaparax U KpUCTAIIOTHIpaTaX.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH KaK MOAEIH 3aBUCUMOCTH PACTBOPUMOCTH TBEPJIBIX
BEILIECTB OT TemnepaTypsl. HachlieHHbIe, HEHACHIIIIEHHBIE U MIEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE
pacTBOPOB I MPUPOJBI U CEIBCKOr0 X0351CTBA.

[TonsTre 00 AMEKTPOIUTHIECKON TUCCOLUAIIUU. DIEKTPOIUTHI U HEAIEKTPOIUTHL. MeXaHn3m
JUCCOIUAIINY HJIEKTPOJIUTOB C PA3JIMYHBIM THIIOM XUMUYECKOU cBsi3u. CTeneHb
ANEKTPONUTHYECKON Auccounanuu. CUIbHBIE U CIa0ble SJEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU ICKTPOIUTHIECKOM nucconnanuu. oHHbIE ypaBHEHHUS pEaKIIHil.
YcnoBus MpOTEKaHUs Peakui 0OMeHa MEX 1y SJEKTPOIUTAMHU 10 KOHIIA B CBETE HOHHBIX
IIPEACTaBICHUMN.

Knaccugukanus noHOB U UX CBOHCTBA.

Kucnotsl, ux knaccudukanus. {ucconmanusi KUCIOT U UX CBOMCTBA B CBETE TCOPUH
3IEKTPOJUTUYECKON AUCCOLMAMU. MOJIEKyYJIIpHbIE U HOHHbIE YPABHEHUS PEaKLMi KUCIOT.
B3aumopeiicTBue KUCIOT ¢ MeTaulaMU. DJEKTPOXUMUYECKUH psAJl HAPSKEHUN METaJUIOB.
B3anmoneincTsue KUCIOT ¢ OKCUAAMU METAJIIOB. B3anMo1eCTBUE KUCIOT C OCHOBAaHUSIMU —
peakius HeuTpanu3anui. BzanmoaencTBre KUciaoT ¢ coyisiMu. Mcrnonp3oBanue Tabanibl
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kinaccudukanus. ucconmanyisi OCHOBaHHMI M UX CBOMCTBA B CBETE TEOPUH
3JEKTPOJUTUYECKON AUCcoaluu. B3anmoaeicTBrue OCHOBaHUM ¢ KMCIIOTaMU, KUCJIOTHBIMU
OKCHJIaMHU U coJisiMu. Mcronb30BaHue TabJIMLbl pACTBOPUMOCTH U1 XapaKTEPUCTUKU XUMUYECKUX
CBOMCTB OCHOBaHUU. Pa3ioxeHne HEPaCTBOPUMBIX OCHOBAHUM IIPU HATPEBAHUH.

Comnm, ux KiaccuPpuKams U JUCCOIUAIINS Pa3InIHBIX TUIOB cojiei. CBOWCTBA COJIEH B CBETE
TEOPHUH BJIEKTPOJIUTHUUECKON JUucCcoUHaMu. B3auMoIeicTBUE COJIEH C METAUIAMU, YCIIOBHS
MPOTEKaHUA ATUX peakuuid. B3anmoaeicTerue coieil ¢ KUCI0TaMH, OCHOBAHUSIMH U COJISIMHU.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMUYECKIX CBOMCTB COJICH.
O06001enne cBeeHnii 00 OKCHIaX, UX KiIacCU(pUKAIIMN U XUMUUECKUX CBOMCTBAX.
['eneTnueckue psiAbl METAJUIOB U HEMETAIUIOB. ['eHeTHUecKkas CBsi3b MKy KilaccaMu
HEOPraHMYECKUX BEIIECTB.

OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIC Peakini. OKUCIUTENb U BOCCTAHOBUTEb, OKUCICHUE U
BOCCTaHOBJICHUE.

Peakinu noHHOTO 0OMEHA U OKHCIUTEIIEHO-BOCCTAHOBHUTEIbHBIC peakiiuu. CocTaBIeHUE



ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOIOM JJIEKTPOHHOTO OanaHca.
CBoiicTBa MPOCTHIX BELIECTB — METAJIJIOB U HEMETAIIJIOB, KUCIIOT U COJIEH B CBETE MpeICTaBICHUI
00 OKHCJIMTEIbHO-BOCCTAHOBUTEIJIBHBIX MPOLIECCaX.

JlemoncTpanuu. B3anmoaelicTBre MHKA C CEPOM, COJITHON KUCITOTOH, Xsopuaom meau (I1).
I'openue maruus.

JlaGopaTopHbI€ OTBITHI.

8. Peakuuu, XxapakTepHbIe JIJIsl pACTBOPOB KUCIOT (COISTHOW WIIH CEPHOM).

9. Peaknuu, xapakTepHbIe 11 pACTBOPOB IIEJI0UeH (THAPOKCHIOB HATPHS WITH KAJIHsI).

10. Ilony4yenue u cBOIiCTBa HEPACTBOPUMOTrO OCHOBaHMUS, HII. (ruapokcuaa meau(Il)).

11. Peakmuu, XxapakTepHbIE 11 paCTBOPOB coJie (Harpumep, aist xmopuaa menu (I1).

12. Peakiuu, XapaKTepHbIE J1JI1 OCHOBHBIX OKCUJIOB (HAIIpUMeD, JUIsl OKCUAA KaJbIIus).

13. Peakuiuu, xapakTepHble JJIsl KUCIIOTHBIX OKCUIOB (HAaIpUMeEp, JIJIsl YTIIEKHUCIIOro ra3a).

[TpaxTrueckas padora Ne 5 «VYciioBust NpOTEKaHUs XUMUUYECKUX PEaKIMi MEXI1y pacTBOpaMu
AIEKTPOIUTOBY

[TpakTrueckas padorta Ne 6 «CBOHCTBa KHCIIOT, OCHOBaHHM, OKCHJIOB, COJICH
[TpakTrueckas padora Ne 7«PerieHne SKCIepuMEHTATBHBIX 3321
TpeGoBaHusl K YPOBHIO IOATOTOBKH.

YuyeHHK J0JIKeH 3HATh:

* BOKHEHIIINE XUMHUECKHUE MTOHITHSI: BEIIECTBO, XUMHUECKHIA AJIEMEHT, aTOM, MOJIEKYJia, aTOMHAsl 1
MOJIEKYJISIpHAs Macca, MOH, aJUTOTPOIIHs, U30TOTMbI, XUMUYECKas CBsI3b, BAJICHTHOCTh, CTETICHB
OKHCIICHUS, MOJIb, MOJISIPHASE Macca, MOJISIPHBIN 00BEM, pacTBOPEHI, SJICKTPOIHUT U HEDIIEKTPOIIUT,
AIEKTPOJIUTHYECKAS TUCCOUAIINS, OKUCITUTEh U BOCCTAHOBUTEIb, CKOPOCTh XUMHUUYECKOU
peakiuu, KaTaius,

* OCHOBHBIE 3aKOHBI XHMHH : COXPAHEHHUS MACCHI BEIIECTB, TOCTOSTHCTBA COCTABA, MIEPHUOTMICCKUI
3aKOH,;

* OCHOBHBIC TCOPHH XUMHH: XUMHUYCCKOU CBSI3H JICKTPOTUTHUSCKOMN JTUCCOIMAIINM;

* BOKHEHIIIME BEIIECTBA M MAaTEPHAIIbl: OCHOBHBIE METAJUIbI, OKCUIBI, KUCTIOTHI, IIENT0YH;

YYeHHK JOJKEH YMETh:

* Ha3bIBaTh U3YUEHHBIC BEIIECTBA 110 «TPUBUATBLHON)» WU MEKTyHAPOTHOW HOMEHKIIATYPE;

* OTIPEACIIATh: BAJICHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKHUX JIEMEHTOB, TUIT XUMUYECKON CBS3U
B COCIMHEHUSX, 3apsi]] HOHA, XapaKTep CPebl B BOAHBIX PACTBOPAX HEOPTraHUIECKHUX
COCOUHCHMSIX,

* XapaKTepU30BaTh: IIEMEHTHI MAJIBIX IEPHOJIOB MO UX moiokeHuto B [ICXD; obmye XuMudeckue
CBOMCTBa METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COSTMHEHUH;

* 00BSCHATD: 3aBHCUMOCThH CBOWCTB BEIIECTB OT MX COCTABa U CTPOCHMUS; IPUPOAY XUMHUECKOM
CBs13U (MOHHOM, KOBAJICHTHOM, METANTUIECKOM ),

* BBITIOJTHSTH XUMUYECKUH SKCTIEPUMEHT TI0 PACTIO3HABAHHUIO BRXKHEUIITNX HEOPTAHUYECKUX
BEIIICCTB;

* IPOBOJUTH CAMOCTOSTEIBHBIA TOUCK XUMUIECKOM WH(OPMAIIUHU C HCIIOIH30BAHIEM PA3TUIHBIX
HCTOYHUKOB;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHUECKOM JeSITETLHOCTH U TIOBCETHEBHOM
KU3HU TS

* 00BSICHEHHSI XUMUYECKUX SBJICHUH, TPOUCXOSAIIUX B IPUPOE, OBITY, HA IIPOU3BO/ICTBE;

* KOJIOTMYECKHU IPAMOTHOIO ITOBEACHUSA B OKPYXKAIOIIEH Cpene.;

* OLIEHKH BJIMSIHUS XMMUYECKOIO 3arpsA3HEHMs OKPYXKAIOLIEN CPeIbl. HA OpraHU3M 4YEJI0BEKa U
IPYTHE KUBbIE OPraHU3MBI,

* 6e30MacHOro 00paIIeHUs C TOPIOYMMH BEIIECTBAMH, JIAOOPATOPHBIM 000PYAOBAaHUEM;



TeMmaTuueckoe IJIaHUPOBAHUC 110 XUMUHU, 8 KJ1acce,

(2 uaca 6 neoenio, 6cezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne | HaumeHoBaHUE TeMBI Bcero M3 Hux Hara
n/m yacoB | [IpakTHyeckue padoThl KonTpo
JIbHbIE
padoThI
1. | BBenenue 5 Nel. Tlpuemsr oOparnieHus
¢ 1abOpaTOPHBIM
000pyIOBaHUEM.

2. | Temal. 8 K.p. Nel
ATOMBI XUMHYECKHUX
3JIEMEHTOB

3. | Tema 2. 7
IIpocTele BenmecTsa

4. | Tema 3. 15 Ne2. Ananu3 noussl 1 K.p. Ne2
CoenvHEeHNE XUMHUYECKHUX BOJIBI.

JJIEMEHTOB Ne3 IIpurortoBnenue
pacTBopa caxapa ¢
3aJaHHOM MacCOBOM JIOJIeH
pPacTBOPEHHOI'O0 BELIECTBA.

5. | Tema 4. 11 Ned. ITpusnaku K.p. Ne3
N3menenus, XUMUYECKHUX PEAKLIUM.
IIPOUCXOJSLINE C
BEIIIECTBAMH.

6. | Tema5. 21 Ne5. Yenosust mporekanust | K.p. Ned

PactBopenue. PacTBopsl.
CBoiicTBa pacTBOPOB
JJIEKTPOJIUTOB.

XUMUYECKHUX PeaKlnid
MEXy pacTBOpaMH
AJIEKTPOJIUTOB.
Ne6.CpoiicTBa KHCIIOT,
OCHOBAHMUI, OKCHUIOB U
COJICH.

Ne7. Pemenue
AKCIEPUMEHTATIbHBIX
3a;ad.




Iloypounoe nranuposanue no xumuu, 8 Kiacc
(2uaca ¢ neoenio, 6écezo 68 uacoe), YMK O. C. I'abpuenana

NeNe Tema ypoka HN3zyyaemblie IKCIEePUMEHT: TpedoBanus k Hara HMara
n/n BOIIPOCHI . - YPOBHIO OATOTOBKM | ILIaH pakr
JA€MOHCTPALOHHbIi BBINYCKHUKOB
JI. - 1abopaTopHbIi
Beeoenue (5 uacoe )
1. | Texnuka 6e3onacHoctu | IIpaBuna T.b. npu M. Ilpuemsl paboThI CO Ymernb 1.09 1.09
Ha YpOKaxX XUMHUU U paboTe B XUMHUYECKOH | CIMPTOBKOM -00pawiamuca c
IpaBuja MOBEJICHUS B 1a00paTOPHH. XUMHYECKON NIOCYI01
KaOuHeTe YeTpoicTBO U 1 J1abOpaTOPHBIM
HCIIOJIb30BaHUE 000pyI0BaHUEM.
71ab0paTopHOro
HITaTHBA.
[Tpuems! paboThI cO
CIIUPTOBKOM.
2. | Ilpaktuyeckas pabota [IpaBuna T.b. npu ILP. Ymerb 2.09 2.09
Nel. ITpuemsbl paboTe B XUMHUYECKOU -o0pawamaucs C
oOpaitieHus ¢ naboparopuu. XUMHYECKOU MOCYAOMU
1a00paTOPHBIM YcTpolcTBO U U 1aOOPaTOPHBIM
000py/10BaHUEM. UCIIOJIb30BaHUE 000py/10BaHUEM.
71a60paTOPHOTO
IITATHBA.
ITpuemsl paboTsl CO
CIIUPTOBKOM.
Xumuueckas nocysa.
3. | llpeamer xumum. Yro usyyaet xumusl. . Komnexuun usnennit 3HATH/IOHUMATD. 08.09 08 .09
Bemectsa IIpocTeie U CHOXKHBIE | U3 ATIOMUHUA U CTEKJIA. -Xumuueckue
ITpeBpamenus Bemects. | Bemectsa. Cpoiictea | [l. 1. Banmoneiicteue HOHAMUA'

Ponp XuMUH B XKU3HA
yeJIoBeKa.

BCILIECTB.
XUMHYECKUI
anemeHT. opmel
CYIIIECTBOBAHUS

COJISTHOM KHCJIOTHI C
MpPaMOpPOM.

2. llomyTHeHHE
«U3BECTKOBOI BOJBIY.

aToOM, XUMHYCCKHI
AJIEMEHT, BEIIECTBO.
YMmerhb
-onpedenamey’ -




XUMHUYECKOTO
AJIEMEHTA.
XUMUYECKHUE SABICHUS
WX OTJIMYHE OT
(bU3UYECKUX SBICHUH.
JlocTrKeHHNsT XUMUHU U
UX MPaBUIBHOE
HCIIOJIb30BaHUE.
Ucropus
BO3HUKHOBEHUS U
pPa3BUTHUS XUMUH.
3aKOH COXpaHEHMsI
MacChl BEIIECTB.

MIPOCTHIC U CIIOKHBIC
BEIIIECTBA.
3HaTh/MOHUMATD
-Xumuueckue
HOHAMUA:
XUMHUYECKasi peakius,
OCHOBHEBIE 3aKOHBI
XUMHH (3aKOH
COXpaHEHHUS MacChl
BEIIIECTB).

[Tepuoanueckas cucrema | O603HaueHHE YMmeTn 09.09 09.09
XUMHUYECKHX JJIEMEHTOB | XMMHUYECKHUX -Ha3b16aMb:
J.1. MenneneeBa. 3Haku | aiaeMeHTOB. OO111ee XUMUYECKUE
XUMHUYECKHX 3JIEMEHTOB | 3HAKOMCTBO CO 3JIEMEHTBHI 10 UX
CTPYKTYpOi1 TaOJIUIIBI CHUMBOILY, IEPHO/IBI
J.. Menneneena: OOJIBIIIME U MaJbIE,
HEepUOJIbI U TPYIIIHI. IPYIIIBl U TOATPYIIIBI
(rmaBHBIE U
MOOOYHBIC).
Xumnueckue Gopmynsl. | XUMU4ecKas 3HATH/IOHNMATD 15.09 15.09
OTtHocuTenbHAsA aTOMHas | (opmyiia, MHIEKC, -XumuuecKkue
U MOJIEKYIIIpHast Macca | KO3 (UIMEHT, 3alH1CH nonamus:
U YTeHHE HOPMYIL. OTHOCHUTEJIbHAs
OTtHocuTenbHAs aTOMHas
aTOMHas Macca. MOJIEKYJIsIpHas Macca,
OTtHocuTenbHAs xuMudeckas Gpopmymna

MOJICKYJIIpHAs Macca.
AToMHas eIUHULA
MAacchbl.

Ymerhb
-onpeodenamo.
KayeCTBEHHBIHN U
KOJIMYECTBCHHBIHN
COCTaB BEIIECTBA 110




XUMUYECKOH (hopmyrie
-GbIUUCTIAMD
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO MaccCy
BEIIECTBA; MACCOBYIO
JOJIHO XUMHYECKOT' O
aJeMeHTa 1o popMmyIie

COEJTMHEHHUSI.
Tema l. Amombl xumuueckux nemenmos (8 uacos)
1 | OcHOBHBIEC CBEICHHS O [Tnanerapnas mogens | JI. Mojenu atoMoB 3HATH/MIOHUMATDH 16.09 16.09
(6) | ctpoeHHM aTOMOB. CTPOEHHS aToMa. XMUMHUYECKHX 3JIEMEHTOB. -Xumuueckoe
CocraB aromoB.U30Tonel | CoctaB aToma: sipo nouamue:
(IpOTOHBI, HEUTPOHBHI) XUMHUYECKHH HJIEMEHT
Y DJIEKTPOHBL. Ymernb
H3oTomBI. -00bACHAMb:
XUMUYECKUI (bU3HUYECKUN CMBICI
HIIEMEHT. MOPSIIKOBOTO HOMEpa
XUMHYECKOTO
DIIEMEHTa
-Xapaxkmepu3oeamsy.
COCTaB aTOMOB
2 | [lepuogmdeckas cucteMa | DIEKTpOHHAS . Tlepuonuyeckas Ymerh 22.09 22.09
(7) | XMMHYECKHX 3JIEMEHTOB | 000JI0YKa aToMa. CUCTEMa XUMHUYECKHUX -COCMAaenAmp: CXeMbl
.. Menneneesa DHepreTuyecKue anemenToB /l. U. CTPOEHHUS ATOMOB
DHEpPreTUYeCKre YpOBHU | YPOBHHU Menneneena nepBbIX 20 37IEMEHTOB
(3aBEpIICHHBIH, B IIEPHOIMYECKOM
HE3aBEPIICHHBIN ). cucTeme
Crpoenue -00bACHAMD.
3(8) | CtpoeHme dNEKTPOHHBIX | DIEKTPOHHBIX bu3nueckuit cMbICI 23.09 23.09

000/104YEK aTOMOB
HM3meHeHne cBONCTB
XUMHUYECKHUX DJIEMEHTOB
B IIpeeIax MajbIxX

NEPUOAOB TJIaBHBIX

000J109€K aTOMOB
nepBbix 20 371IEMEHTOB
B MIEPHOIMYECKOM
cucteme J[.H.
Menneneena.

HOMEPOB T'PYIIIHI 1
Nepuo/ia, K KOTOPbIM
MPUHAJICKUAT
snemenT B IICXO
J.W. Menneneena,




noarpymi.CtpoeHune
3JIEKTPOHHBIX 000JI0UEK
aToOMOB nepBbIX 20
anemeHnToB [ICXD

HN3menenne cBONMCTB
XUMHUUYECKHX
3]IEMEHTOB B
npeaenax Majblx
MEPUOJIOB U TJIABHBIX

3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB
3JIEMEHTOB B
npenenax

MaJIbIX IIEPUOJOB U

TIOJITPYIIIL. TJIABHBIX MMOATPYIITL.
4 | Uonsl. Monnas Honsl J. Monenu 3HATH/IIOHUMATH 29.10 29.10
(9) | xummyeckast CBS3b. MTOJIOXKUTEIIbHBIC U KPUCTAJUTHYECKOM - Xumuueckoe
OTpUIATEIIEHBIC. PENIeTKH XJIOpHIa nOHsIMuUeE: VIOH,
OO06pa3oBaHHUE HOHOB. | HATpPHSL. HOHHAsI XUMUYECKast
HonHas xuMuyeckas CBSI3b
CBSI3b. YmMmerb
-onpeoeyiamb NOHHYIO
CBSI3b B XUMHUYECKHX
COCIMHCHUSX.
5 | KoBajeHTHas CBSI3b. B3anmopericTBre J. Monenu 3HaTh/MIOHUMATDH 30.10 30.10
(10) ATOMOB DJIEMEHTOB — | KPUCTAJUIMYECKUX -XumuuecKkue
HEMETAIIJIOB MEXTY pEIIeTOK anmMasa u HOHAMUA.
co0oii. rpadura. KOBaJICHTHAs
KoBaneHTHas HETOJIIpHAS |
HETOJISIpHAs U KOBaJICHTHAs
KOBaJICHTHAs MOJISIPHAST CBSI3b
IOJIsIpHAs CBA3b. Ymernb
DIIEKTPOOTPULIATEIbH -onpeodenamo
OCTh KOBAJICHTHYIO CBSI3b B
COCTMHEHUSX.
6 | Merammnueckas B3aumoneiicteue 3HaTh/MOHUMATDH 6.10 6.10
(11) | xumMugeckast CBS3b. aTOMOB METAJIJIOB -Xumuueckoe
MeEXy cOO0r — nonamue:
oOpa3oBaHue METaJTUIeCKasl CBSI3b
METaJUTHYECKOM Ymerh
CBSI3M. -onpeoensimy: THI
O0600111eCTBIIEHHBIE XUMUYECKON CBS3U B

JJIEKTPOHBIL.

MeETajuiax.




7 | O600meHune u Pemenust 7.10 7.10
(12) | cucremaTtu3zanys 3HaHUN | yIpakKHEHUH
o TeMaM «Beeaenune» u | [logroroBka
Nel KOHTPOJIbHOM paboTe
8 | KonTpomnbaas padora Nel 13.10 13.10
(13) | mo Temam «BBenenue» u
Nel
Tema 2. IIpocmute éewecmea (7 uacoes)
1 [IpocThie BemecTBa ITonoxeHue J. Komnekuus MeTaiinos. YMerTh. 14.10 14.10
(14) | -meTtamsL DIIEMEHTOB METAJIJIOB -XapaKmepu3oeamu:
B IL.C.X.D. JI.N. CBSI3b MEKIY
Menpneneena CTPOCHHMEM U
CtpoeHue aTOMOB CBOICTBaMH METaJJIOB
MeTasuioB. O0mme -UCNOIb3068AMb
buznueckue cBoiicTBa proOpeTEeHHBIE
METAJUIOB. 3HAHUS JIS
KPUTHYECKOH OLIEHKH
uHboOpMaluu O
MeTaax,
UCTIOJIb3YEMBIX B
OBITY
2 | IIpocTsie BeniecTBa [lonoxxenue . Konmnexuus Ymerb 20.10 20.10
(15) | -HemeraiIBI. 3JIEeMEHTOB HEMETaJJIOB. -XapaxKmepu3oeamu:
HEMETAIIJIOB B MOJIO’KEHUE
NePUOANYECKON HEMETAJIJIOB B
CHUCTEME. NIEPUOIUYECKOU
CTpoeHne aToMOB CHUCTEME;
HEMETAIIJIOB CTPOCHHUE aTOMOB
KoBanenrnas HEMETAJIJIOB.
HETOJISIPHAS CBSI3b.
®uznuecKue CBOMCTBA
HEMETaJIOB.
Annotponus.
3 KonuuecTBo BemiecTBa KonunuectBo . HexoTopble MeTanibl 3HaTh/MOHUMATDH 21.10 21.10




(16)

BEIIECTBA U €IUHUIIBI

€ro UBMCPCHUs: MOJIb,

MMOJIb, KMOJIb.

U HEMETAIUIBI
KOJIMUECTBOM BEIIIECTBA
1 MoJB.

-Xumu4eckue
NOMAMUS: MOJIb,
MOJIsIpHast Macca

Ilocrosnnas YMmers
ABorajipo. Monsiprast - GbIUUCIAMD: 27.10 27.10
4 MomsipHas Mmacca macca. MOJISIPHYIO Maccy,
a7 KOJINYECTBO
BEIIIECTBA.
5 | Monspusiii 00beM ra3oB. | [lonarue o MonspHOM 3HaTh/MOHUMATDH 28.10 28.10
(18) 00BeMe Ta30B. - Xumuueckoe
Hopmanbnbie nouamue: MOJISIPHBIN
ycioBust. CinencTBue o0beM
3aKO0Ha ABOTaJpo. Ymern
Brmmonaenue - 6BIYUCTIAMD: TIO
6 | Pemenue 3anau yIpaKkHEHUH ¢ kosnmyectBy (macce) | 10.11
(19) UCTIOJIb30BaHUEM ra3zo00pa3Horo
HOHATHI: «00BEM», BEIIIECTBA €T0 00BEM,
«MOITbY, «KOJHYECTBO 1o 00BeMy
BEIIIECTBAY, «Maccay, ra3zoo0pa3Horo
«MOJIISIPHBII 00BEMY. BEIIECTBA €T
KOJIMYECTBO (Maccy).
7 | O6o0meHue u Pemenue 3agau u 11.11
(20) | cucTemaTH3anysl 3HAHUH | YIpaKHEHUH
o reme «IIpoctsie [IpoBepounas pabora.
BEIIECTBAY.
Tema 3. Coedunenue xumuueckux siemenmos (15 uacoe)
1 CreneHb OKUCIIEHUS bunapHsle J.  OOpa3ipl  OKCHAOB, Ymerh 17.11
(21) COCTMHEHUS. XJIOPHJIOB, CYITb(HIIOB. - Ha3bI6AMD.
[TonsiTHe 0 cTenenu OuHapHbIe
OKHCIICHHS. COCJTMHEHUS 110 MX
Onpenenenue XUMUYECKUM
CTEIEeHU OKUCIICHUS B dbopmynam
OMHAPHBIX -onpedenamsy:




COCIIMHCHUSX.
CocraBienue

CTCIICHb OKHCJICHUA
9JICMCHTOB B

dhopMysTel OMHAPHBIX COEJITMHECHUSIX.
COCAMHEHUN 110
CTETNIeHH OKUCJICHMUS,
o0mmit cnoco6 ux
Ha3BaHMUS.
2 Baxneiimme kimaccol Oxcuppl u seTyune J1. O6pa3iibl OKCUIOB. 3HATH/MOHUMATDH 18.11
(22) | OuHApPHBIX COCUHCHHUNA. | BOJOPOJHEIC PacTtBopsI XUMHYECKOE
COEJIMHEHUS: XJIOPOBOJIOpOAA U MOHSITUE: OKCUIBI
Cocrapnenne aMMHaKa. YMmerb
XUMHUYECKUX (POPMYII, - HA3b16AMb: OKCUJIBI
uXx Ha3BaHue. PacueTsr 1o ux opmynaam
1o ¢popmynam - onpeoenamsy.
OKCHJIOB. CTETIeHb OKHUCIICHUS
3JIEMEHTOB B OKCUAAX
- cocmaename:
(OopMyIIbI OKCHIOB.
3 OcHoBaHu4. CocraB 1 Ha3BaHUE . OGpa3siisl menoveit u 3HaTh/MIOHUMATH 24.11
(23) ocHOBaHuH. 1x HEPacTBOPUMBIX —Xumuueckue
KJaccudukanus. OCHOBAHHUH. nonamus:
Nunukatopsl. N3MmeHnenue okpacku OCHOBAHHS, IICIOYH.

I/IHI[I/IKaTOPOB B
LIETIOYHOM cperie.

Ymernb

-Ha3b16aMb:
OCHOBaHHUS IO UX
dbopmynam
-cocmaenamy:
XUMHUYECKHe
(hopMyITbI OCHOBAHHIA
- onpeoenamo:
OCHOBaHHUS IO UX
dbopmynam.




4 KucioTsl. CocTaB ¥ Ha3BaHUE . O6pasIsl KUCIIOT. 3HATH/MIOHUMATEL 25.11
(24) kucior. Mx N3meHeHne okpacku -XumuuecKkue
KJIacCU(pUKAIIHSL. WHJIMKAaTOPOB B KUCJIOMN nOHAMmMuUe: KUCIO0Ta,
NuankaTopsl. cpere. IEeTI0Yb.
YmMmerb
- Ha3vIGAMb:
KHCJIOTHI 110 X
dopmymnam
-COCmagnamey:
XUMHUYECKHE
(bOpMYITBI KHCIIOT
- onpedenamau:
KHCJIOTBI 110 X
dbopmynam.
5 Comu.CocraB u CocraB u . OO6pa3isl coneil. 3HaTh/MOHUMATH 1.12
(25) | HoMeHKIaTypa COJCH. HOMEHKJIaTypa COJeH. -Xumuueckoe
Cocrasiieane hopmyi nonamue: coib
6 Cocrasnenue hopmyn COJIEH. Ymernb 212
(26) | comeit - HA3b16AMb: COJH TIO
ux (opmynam
-CcOCmagname:
XUMHUYECKHE
dbopmysl coneit
- onpedenamp: COIU
1o uX (hopmysam.
7 0O00011eHe 1 Knaccudukanms 3HATH/MIOHUMATEL 08.12
(27) | cucremaruzanys 3HAHWA | BEIIECTB. - Xumuueckoe
o Teme «CoerHeHus YnpaxxHeHus B nouamue:
XUMHUYECKHX 3JIEMEHTOBY» | COCTABICHUH (POPMYIT KJIacCU(UKAIIHS
BEIIECTB 110 X BEIIICCTB
Ha3BaHUAM. PacueTsl YMmers
10 XUMUYECKUM - 6BIYUCTIAMD:

dbopmynam.

MacCCOBYIO OOJIrO
XUMHNYCCKOI'O




aJeMeHTa 1o popMyIie
COEIMHEHUS,
KOJIMYECTBO
BEIIIECTBA,

00beM Wi Maccy
BEIIECTBA I10 €T0

KOJIMYECTRY.
8 AMopdHbIE BemectBa . Monenu 3HaTh/MOHUMATH 09.12
(28) | kpucrammuueckue MOJIEKYJISIPHOTO KPUCTAJUTNIECKUX -3aKOH TIOCTOSTHCTBA
BEIIECTBA. CTpOCHHUS. 3aKOH | peleToK. COCTaBa BEILECTB
Kpucrannueckue IIOCTOSIHCTBA Ymernb
PEILIEeTKH. BEIIIECTB. -XapaKmepuzoeamsu:
MonexysipHbIe, CBSI3b MEXTY
WOHHBIE, aTOMHBIE H COCTaBOM, CTPOEHUEM
METAJLUIMYECKUE Y CBOMCTBaMH
KPUCTAILITNYECKHE BEIIIECTB.
pEIIeTKH.
3aBUCHUMOCTh CBOMCTB
BEIIECTB OT  THUIMA
KPUCTAILITUYECKON
pEIIeTKH.
9 YucTeie BemecTBa U [Torsitue o wumctom | Jl. OGpasibl cMecen. YMeThb. 15.12
(29) | cmecu. BelecTse u cMmecH, ux | JI.2. Paznenenue cmecu - oOpauiamucs
omnure.  [lpumepsl | pedHOro necka u XUMHYECKOU MOCYA0MN
cMmecei. CriocoObl | moBapeHHOH COJIH. U 1a00PaTOPHBIM
pasleneHus cMecei. 000py/I0BaHUEM.
OuncTKa BEILECTB.
10 [IpakTuyeckas pabora Odopmiienne paboTEhI. YMmerb 16.12
(30) | Ne2. AHanu3 MoYBHI U - oOpawgamucs ¢

BOJBI.

XUMHYECKOU MOCYN0MN
U J1abOpaTOPHBIM
000py/I0BaHUEM.

- UCnoJjivb3oeamosv




puoOpeTeHHbIE
3HAHMS UL
KPUTHUYECKOW OLIEHKH
UH(OPMALIHUHU O BOJIE.

11 MaccosBas mons Iloustne o  goie YMmeTh 22.12
(31) | KOMIIOHEHTOB U CMECH. KOMIIOHEHTa B CMECH. - GLIYUCTIAMY:
12 Brraucnenne MaccoBoi Brraucnenue MAaCCOBYIO JOJIIO 23.12
(32) | monu KOMITOHEHTA B MacCcoBOM JI0JIH BEILIECTBA B PaCTBOPE.
cMecHu KOMITOHEHTAa B CMECH.
13 [TpakTnueckas pabora Beruncnsars Maccy Ymernb 12.01
(33) | Ne3. IIpuroroBneHue caxapa u 00BEM BOJIBI -Ucnonvzoseams
pacTBopa caxapa ¢ HEOOXO0IUMBbIE TUISE puoOpeTeHHbIE
33JJaHHON MacCcOBOU MIPUTOTOBJIEHUSA 3HAHUS UL
J0JIei paCTBOPEHHOTO pacTBopa. MIPUTOTOBJICHHUS
BEIIIECTBA. pacTBOPOB 3aaHHOM
KOHIICHTPAIUH.
14 0O00011eHE U Pemienne 3amay  wu 13.01
(34) | cucremaTuzanys 3HAHUH | yHIpaKHEHUI.
o TemMe 2 u 3. ITonroroska K
KOHTPOJIBHOH paboTe.
15 Konrponbnas padora Ne2 19.01
(35) | mo temam 2 u 3.
Tema 4. Usmenenusn, npoucxooaujue c eeutecmeamu (11 yvacos)
1 SAsnenus pusnueckue u | OGusnyeckue sprnenus. | J.[openus maraus 3HaTh/MIOHUMATDH 20.01
(36) | xumuveckwue. [TonsiTne 0 Bosronka ifoga -XumuuecKkue
XUMHYECKHX [TnaBnenue napaduna nonamus:
SBIICHUSAX u ux | JI. 4. Oxucnenue meau B XUMHUYECKasi peakuus,
OTIIUYHC OT | TUIAMEHU CITUPTOBKHU KITacCU(UKAIIHS
busndeckux spieHui. | 5. [lomyTHEeHHE peakuui
2 XUMUYECKUE PEAKIINH. XuMuyeckasi peakuus. | U3BECTKOBOI BOJbI (3x30Tepmuyeckue u | 26.01
[Tpu3Haku U ycnoBus SHAOTEPMHUUECKHE
(37) POTEKAHUS 6. [Tonyuenue peaxiym).

XUMHNYCCKUX peaKHHﬁ.

YIJICKUCIJIOTO I'a3a.




DK30TEPMUYECKUE H

7. 3amelienne Meau B

HHJIOTEPMHUYECKHE pacTBope XJOpHaa MeIu
PEaKInH. (1) sxene3om.
3 XUMUYECKUE YPABHEHMS. | 3aKOH ~ COXPAaHECHMs 3HATH/IOHUMATDH 27.01
(38) MAaCCBI BEIIECTB. -3aKOH COXpaHCHHUS
[Tonsitue 0 Macchl BEILECTB
XUMHUYECKOM Ymernb
ypaBHEHUHU. 3HaUYEHUE - COCMAagAmMb:
WHJIEKCOB u ypaBHEHHS
K03(pPpULIHEHTOB. XUMHUYECKHX peakiuil.
CocraBnenue
ypaBHEHUN
XUMHYECKHX PEAKIU.
4 Pacuets! o xumuueckum | PemieHue pacyeTHbBIX Ymersn 2.02
(39) | ypaBHECHHSAM. 3a/ad. - GbIUUCIAMD:
KOJINYECTBO
BEIIECTBA, MacCy WU
00BEM 0 KOJIHYECTBY
5 Pemenue pacueTHbIX BEIIIECTBA, 00beMyY 3.02
(40) | 3amau WJIA Macce PearcHToB
WIN TIPOJTYKTOB
PEAKIIMH.
6 Tunbl XUMHYECKUX CymHocts  peakuunid | JI. XuMuueckue peakuuu 3HATH/TIOHUMATH 9.02
(41) | peakumii.Peakmym pasnoKeHus, Pa3TUYHBIX TUTIOB. - Xumuueckoe
pa3IoKEHUS U COEIMHEHNS, nonamue:
COCTMHEHUS 3aMelleHrne U OOMeHa. Kinaccuukanms
IlonsiTue o cxopoctu peakuuit
XUMHUYECKHUX peakLui. Ymern 10.02
7 Peaxnuu KaranuzaTopsl. -onpeodenamy: TUIIbI
(42) | oOmeHa,3amemnIeHHS Cocrapnenne XUMHYECKUX PeaKInuit
yYpaBHEHUH peakuuit 0 YHUCITY U COCTaBY

YKa3aHHBIX THUIIOB.

HCXOOHBIX U




IMMOJIYYCHHBIX

BEILIECTB.
8 Tunel XUMHYECKUX XuMHUECKue Ymernb 16.02
(43) | peakumii Ha IpUMepe CBOMCTBA BOABL. TuIb - Xapakmepu3zoeamsy:
CBOWCTB BO/IbI. XUMHYECKHUX PEAKIUM. XMMHYECKHE CBOMCTBA
BOJIBI
-cocmagnamy:
ypaBHEHUS
XUMHYECKHX PEaKIUn
XapaKTEePU3YIOIINX
XHMHYECKHE CBOMCTBA
BOJIbI U OTIPENIETATH
WX THIL
9 [lpaktuueckass  pabota YMmerb 17.02
(44) | Ne4. [Tpusnaku - cocmaensamo:
XUMHUYECKHUX PEAKITHH. ypaBHEHUS
XUMHUYECKHUX PeaKIIHid
-UCnOIb306aMb:
npuoOpeTEeHHBIS
3HAHUS JJIS
6e301acHoro
oOpareHus ¢
BEILIECTBAMH.
10 O060061menue u Pemenue 3agau u 24.02
(45) | cucremaTH3anys 3HAHUK | YIpaKHEHUH.
o teme 4. IToaroroBka k
KOHTPOJIbHOI pabore.
11 Konrponsnas pabora Ne3 2.03
(46) | mo Teme 4.
Tema 5. Pacmeopenue. Pacmeopwt. Ceoiicmea pacmeopog 3,1eKmpoaumos.
Okucnumenvno — goccmanogumesnvhuie peaxyuu (21uac)
1 PactBOopenune kax PactBopsl. I'mapatel. | JI. PacTBOopeHue 3.03
(47) | dusHKO — XUMUYECKHUI Kpucramioruapatsr. 0e3BoIHOTO Cyib(dara

npouecc. Tumsl

TeruioBbie ABIEHUS

meau (1) B Boze.




pacTBOpOB. MIPU PACTBOPEHHH. JI. Tlonmyuenue
Hacsienssie, KPUCTAJUIOB COJIEN
HEHACHIIIIEHHBIE 1 (momamrHss
HepeHachIIIeHHbIE npakTuyeckas padoTa).
pacTBOpbI. 3HAYEHUE
pacTBOpOB.
2 DIEeKTPOTUTHICCKAS DNEKTPOITUTHI U . UcneiTaHue BemecTB 3HATH/MIOHUMATDH 09.03
(48) | mucconmanus HEBJICKTPOJIUTHI. U HMX PpacTBOPOB Ha - Xumuueckue
DIEKTPOTUTHYECKAS | SJEKTPOIPOBOTHOCTb. nonamus:
JUCCOLIUALIS. AIEKTPOJIUT U
Crenenpb HEDJIEKTPOJIUT,
JIUCCOLMALINY. AIIEKTPOIUTHYECKAS
3 Cunpaple  u  cnabbie | CuibHBIE B ci1a0bIe JICCOIHALINSI. 10.03
(49) | smeKTPOIHUTEHI AJIEKTPOJIUTHI.
Jlucconuanusi KMCJIOT,
OCHOBAaHHUU U COJIEN.
4 Honnble ypaBHeHus | CyIIHOCTb peakiui J. Ilpumepsl peakuuu, Ymerh 16.03
(50) | peakmmii HMOHHOTO OOMeHa 1 WAYIINE 10 KOHIIA. - 00vACHAMD:
yCIIOBUSA UX CYIIHOCTb PEeaKInn
MPOTEKaHUSI. MOHHOTO 0OMeHa
5 CocraBieHne NOJHBIX - onpedenamau:
(51) | CocraBieHue MOJNHBIX W | M COKPAICHHBIX BO3MOKHOCTh
COKpAlICHHBIX WOHHBIX | MOHHBIX YPaBHECHUI nporekanus peakuuit | 17.03
ypaBHEHUH peaKIui peakruii. Tabmuma HOHHOTO OOMEHa J10
pacTBOPUMOCTH KOHIIA.
KHUCJIOT, OCHOBaHUI U -cocmaenamep:
COJIEH B BOJIE. IIOJIHBIE U
COKpaIllEeHHbIE
MOHHBIC YPABHEHUS
peakmuii oOMeHa.
6 [lpaktuueckas  pabota Ymerh 30.03
(52) | Ne5.YcnoBust - cocmaegnamo:
NPOTEKaHNUs XUMUYECKUX HOJIHBIE U

peakuui MEXKIY

COKpAIIlEHHBIE




pacTBopaMu

SJICKTPOJMUTOB 40 KOHIIA.

YpaBHEHUS peaKnid
oOMmeHa. ObparaTbes
C XUMHYECKOH
MOCY/I0, pacTBOpaMH
KHUCJIOT U LIEJIOUEH.

7 Kucnotsr, nux Onpenenenne kucnor | JI. 8. Peakuuun Ymernb 31.03
(53) | kmaccudukanms . KaK AJICKTPOJIUTOB. XapaKTepHBIC JJIs - Ha3vl8amb KUCIOTHI
Knaccudukanus PacTBOPOB KUCIIOT - Xapakmepu3oeamao:
KHCJIOT 110 (constHOM U cepHOI); XUMUYECKHE CBOWCTBA
pa3IMYHbIM MIPUHA]ICKHOCTD KHCJIOT.
MIPU3HAKAM. BEILIECTB K KJIaccy - onpedenamp:
8 CBoiicTBa KUCTIOT. TunuyHble CBOWCTBA | KUCTIOT. BO3MOKHOCTh 6.04
(54) KHUCJIOT: IPOTEKAHUS
B3aUMO/ICIICTBUE UX C TUTTUYHBIX PEaKIUil
MeTaJuIaMH, KHCIIOT.
OCHOBHBIMH
OKCHJIaMH,
OCHOBaHUSIMHU U
cosamu. Psn
HATPSKEHUS
METaJIIOB.
-9- OcHoBanHus, UX Onpenenenune JL.9. peakuuu YMmeTh 7.04
(55) | knmaccuduxanms . OCHOBaHUH Kak XapaKTepHbIE 1JIs - Ha3vleamMd
3JIEKTPOJIUTOB. PacTBOPOB 1IeI0Y€eit OCHOBAHUS:
Knaccudukanus JI.10. nonyuenue u - Xapakmepu3zoeamu:
OCHOBaHUH. CBOMCTBa XUMUYECKHE CBOWCTBA
TunuyHele CBOWCTBA | HEPACTBOPUMOIO OCHOBAaHUM.
10 CBolicTBa OCHOBaHUM OCHOBaHU; OCHOBAaHMSI. - onpeodenamo: 13.04
(56) B3aMMOJICHCTBHE C BO3MO>XHOCTh
KHUCTIOTaMU (peakius MPOTEKaHUs
HEUTpalIu3alun), TUNUYHBIX PEAKIUN
B3aUMO/ICHCTBHE OCHOBaHMH.
LIeJI0YEH C

pacTBOpaMu cojei u




OKCHIIaMH

HEMETAJIIOB.
Paznoxenue
HEPACTBOPUMBIX
OCHOBAaHUM.
11 Oxcunpl, X CocTtaB OKCHUZIOB, UX YmMmernb 14.04
(57) | xnaccudukarus . KJIaCCU(UKAIIHS - HA3b16AMb OKCHUJIBI
Hecoieo0pa3yoiue u - onpeodenamas:
cosieo0pa3yromniue MPUHAJIC)KHOCTh
(KUCIIOTHBIE U BEIIECTB K KJIacCy
OCHOBHBIC). OKCHJIOB
12 CBOMCTBa OKCHUIOB CsotictBa kucinoTHeiX | JI. 12. Peakmun -xapakmepuszoeamsp: | 20.04
(58) Y OCHOBHBIX OKCHJIOB. | XapaKTEPHBIC JIJIs XUMHUYECKHE CBOHCTBA
OCHOBHBIX OKCHJIOB OKCH/JIOB.
JI. 13. Peakiiun
XapaKTepHbIe AJIs
KHCIIOTHBIX OKCHJIOB
13 Comnmn. Omnpenenenne coneit YMeTh 21.04
(59) KaK 3JIEKTPOJIUTOB. - HA3bl16AMb COJIN.
14 CaoiicTBa coient XHUMHUYECKUE - onpeoenamy:
(60) CBOMCTBa COJIEH, NPUHA]UIC)KHOCTh 27.04
0COOEHHOCTH BEIIIECTB K KJIaccy
B3aMMO/ICUCTBUS C conen
MeTaJlJIaMHu. - Xapakmepu3oeams.
Bzaumoperictue ¢ XUMHUYECKHUE CBOMCTRA
KHCJIOTaMHU, COJICH.
[IeJI049aMU U COISIMU
(paboTa ¢ Tabnurei
pPacTBOPUMOCTH)
15 ['eneTndeckas cBs3b [Tonsitue o YmMmerhb 28.04
(61) | mexnay KIaccaMu TEHETUYECKOU CBA3U U - Xapakmepuzoeamu:

HGOpFaHquCKHX
COeIMHEHNH

TCHCTUYCCKUX pPAaax
MECTAIJIOB U
HEMCTAJJIOB.

XUMHUYECKHE CBOUCTBA
OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX




BEILECTB

- cocmaename:
ypaBHEHUS
XUMHUYECKHUX PEaAKITHii,
XapaKTepu3ylollne
CBOMCTBA
HEOPraHUYECKUX
BELIECTB.
16 [IpakTuueckas pabora YMerb. 4.05
(62) | Ne6. CpoiicTBa KHCIOT - oOpamarbes ¢
OCHOBAHMI, OKCHUJIOB U XUMHYECKOU MOCYAO0MN
COJIEH. U peaKkTUBAMU
- pacnoznasama
OTIBITHBIM. IyTEM
pacTBOPHI KUCIIOT H
LIeJI0Y€EN.
- onpeoenimo:
BO3MOXHOCTb
IIPOTEKAHUS PEaKINI
MOHHOTO OOMeHa 710
KOHIIa.
17 O60061mmenue u Beimonnenue 5.05
(63) | cucremaTu3zanys 3HAHUN | yHIpaKHEHUH Ha
1o TeMe 5. T€HETUYECKYIO CBS3b.
Pewenne pacyeTHbIX
3aJ1a4 Ha BbIUKCJICHHE
10 YpaBHECHUSM
peaKIui.
18 KonTponbHas pabota N4 11..05
(64) | mo Teme 5.
19 AHanu3 KOHTPOJILHOM 12..05
(65) | paboThI.
OKHCIIUTENBHO- [lonaTue okucienue u 3HaTh/MOHUMATH
BOCCTAaHOBUTEJIbHbBIE BOCCTAHOBJICHHE, - Xumuyeckue




peakuuu
CocraBienue

AJIEKTPOHHOTO OanaHca.

OKHCIINTCIIN U
BOCCTAaHOBUTCIIN,
OMpeaACICHNUEC CTCIICHU
OKHCJICHHUA
JJICMECHTOB.

nonamus:
OKUCTTUTENb U
BOCCTAHOBUTEIb,
OKHUCJIEHUE U
BOCCTaHOBJICHHE.

- onpedenamau:
CTETNIeHb OKUCIICHUS
AJIEMEHTA B
COEJIMHEHUH, TUII
XMMHYECKOW peaKru
10 U3MEHEHHIO
CTETIEHU OKHUCIICHUS

XHUMHYECKUX
HIIEMEHTOB.

20 HToroBast KOHTpOJIbHAS 18.05
(66) | pabora
21 [IpakTuueckas pabora 19.05
(67) | Ne7.Pemienue

IKCTIEPUMEHTATBHBIX

3amaq

AHan3 KOHTPOJIbHOU
22 paboTtsL..ToroBoe 25.05

(68)

IOBTOpPEHHE.
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PABOYASI TIPOTPAMMA
XMW
VpoBeHsb o6111ero 06pazoBaHus OCHOBHOE 0011iee

9 knacc
KomnndecTBo yacos 2 Vuurens ['epacumoBa Hatanbst IBaHOBHA



IosicHuTeILHAA 3aNMNCKA

Pabouas nporpamma it 9 kitacca 0011e00pa30BaTENbHBIX YUPEKICHUN
(6a30BBIl YPOBEHB ).
Pabouas mporpamma cocTaBieHa B COOTBETCTBHMU C TpeOoBaHUsIMH DenepasbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJIapTa OCHOBHOI'O 001Iero 00pa3oBaHusi BTOPOTo MokoeHus, [IpumepHoii mporpaMMbl OCHOBHOTO OOIIIEr0 0Opa30BaHuUs 1O
XUMHHU U aBTOpcKOi [Iporpammsl kypca xuMuun aiis 8-9 kinaccoB o011e00pa3oBaTenbHbIX yupexaeHuii(06a3osbiii yposens) O.C.
["aOpuensna (2012rona). Hacrosimas mporpaMma y4uThIBaeT pekomenaanuu [IpumepHoil mporpaMMbl 110 XMMHH AJIs1 OCHOBHOM
LIKOJIBI.

Pabouas mporpamMMa mo XMMHUHU: KOHKPETU3UPYET MONOKEHUsI PYHIAMEHTAIBHOIO Apa COAEpKAaHUS OOYUYEHUsS] XMMHH C
Y4E€TOM MEXKIPEIMETHBIX CBs3el y4eOHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA; OIpEeNeNseT IO0CIeI0BaTeIbHOCTD
M3YYEHUS €AMHUL COlepKaHusl 00yUeHHUs] XUMUU U (hOpMUPOBAHUS (pa3BUTHsA) OOLIUX YUEOHBIX U ClIEUU(PUUECKUX MPEAMETHBIX
YMEHHMI; TaéT OpUEHTUPOBOUHOE pacipe/iesieHne yueOHOro BpeMeHH I10 pa3jielaM U TeMaM Kypca B MOAAJIbHOCTH «HE MEHEEe».

CopepxaHue OporpaMMbl HaIpaBiICHO HAa OCBOCHHE 3HAHMW M HAa OBJAJCHUE YMEHHMSIMH Ha 0a30BOM YPOBHE, UTO
coorBeTcTByeT (OOpaszoBaTenbHON mporpamme MmKodAbl. OHa BKJIIOYAeT BCE TEMbI, NPEIyCMOTPEHHbIE (enepaabHbIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOrO 00IIero oOpa3oBaHUs MO XMMHHM W aBTOPCKOM MpOrpaMMoi
y4eOHOro Kypca.

IIporpamma kypca «XuMHUW» IOCTPOCHA HAa OCHOBE CHUPAJIbHOW MOJENIH, NMPEIYyCMATPUBAIOLIEH ITOCTEIIEHHOE PAa3BUTHUE U
yriyOJeHrue TEOPETUYECKUX MPEICTABICHUN MTPU JIMHEMHOM 03HAKOMJIEHUU C AMIIUPUYECKUM MaTepHaioM

B nmpeaMeTax CCTCCTBCHHO-MAaTCMATHUYCCKOI'O ITUKJIA BEAYITYIO POJIb UT'PACT MMO3HABATCIIbHAA ACATCIIbBHOCTL U COOTBCTCTBYOIIINC

€M I03HaBaTEeIbHBIEC y‘I€6HBIC HCﬁCTBHH. B cBsi3u ¢ 5TUM OCHOBHBLIMHM neJaMHu Oﬁy‘leHI/lﬂ XUMHMH B OCHOBHOM IIKOJIC SIBJISIFOTCS:

1) popmupoBaHue y 00yyaromuxcsi yMeHus: BUAETh U MOHUMATh IEHHOCTh 00pa30BaHMSI, 3HAUMMOCTh XUMUYECKOI'0 3HAHUS JIJIs1
KQKJIOTO 4YeJOBEKa HE3aBUCHUMO OT €ro Mpo(ecCHOHATIbHON JAESITEeIbHOCTH; YMEHMS pas3iinyaTh (PakThl M OLIEHKH, CPAaBHUBATh

OLICHOYHBIC BLIBOAbLI, BUACTL HX CBA3b C KPUTCPUSAMH OLCHOK MW CBA3b KPUTCPUCB C onpeﬂeneHHoﬁ CHUCTEMOM HCHHOCTGﬁ,



bopmynpoBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3ULIUIO;
2) dbopMHpoOBaHUE Y O0YUYAIOIIMUXCS EIOCTHOTO MPEACTABICHHUSI O MUPE U POJIM XMMUU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpA; YMEHHSI OOBICHATH OOBEKThl M IPOLIECCHl OKPYKAIOIIEW JEeUCTBUTEIBHOCTH — MPUPOIHOM,
COLIMAJIBHOM, KYJbTYPHOM, TEXHUYECKOU cpensl, UCIIOJIB3YS TUTS 3TOTO XUMHUYECKHE 3HaHUS,
3) mpuobpereHre 00yYarOIIMMHCS OMNbITA Pa3sHOOOPA3HOHM NEATENbHOCTH, MO3HAHWS W CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETEHTHOCTEH), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JIUISl Pa3IMUHBbIX BUJIOB JIEATEIBHOCTH: PEIIEHUs Mpolem,
OPUHATHSA pELIEeHUH, MoucKa, aHanu3a U oO0paboTkM HH(OpPMAlMM, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUH,
COTPYAHHUYECTBA, OE30MIACHOT0 OOpAIEHUsI C BELIECTBAMH B IIOBCEAHEBHON KU3HU.

3agayamu u3ydyeHus y4eOHOro npeamera « XumMusa» B 9 kiacce sBISIIOTCA:

yuyeOHbIe: (HGOPMUPOBAHUE CUCTEMBI XUMMUECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTUHBI MUPA;
pa3BUBaOIIUe: pPA3BUTHE JIMYHOCTH OOydYarouIuxcs, MX MHTEIUIEKTyalbHOE M HPABCTBEHHOE COBEPILIEHCTBOBAHME,
(GopMHpOBaHHE Y HMX T'YMAHUCTHUYECKUX OTHOLIECHUNA M IKOJOTMYECKHU LIEeIeCO00pa3HOro MoBeJleHUs B OBITY M B TPYIOBOM
NEATEIBbHOCTH;

BOCIUTATEJbHbIE: ((OPMUPOBAHHE YMEHUI 0€30aCHOr0 0OpaIleHusl C BEECTBAMM, UCIIOJIb3yEMbIMU B MOBCEIHEBHOM KU3HU;
BbIpa0OTKa MOHUMAaHMs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHHU XUMUH, a Takke (HOpMHUpPOBaHHE OTHOLICHUS K XMMHH KakK K

BO3MOXHOM 001acTv OyayIiei MpakTUIeCKOM NeITeTbHOCTH.

O0mas xapakTepucTuKa y4e0HOro npeaMmera « XumMush»
B cootBercTBUM ¢ DefepanbHBIM TOCYAapPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOT'O 00IIIET0 00pa3oBaHusl ydaluecs

JOJIDKHBI OBJIaACTH TAKMMHM ITO3HABATCIBHBIMHA y‘IC6HBIMI/I I[E?IZCTBPIHMPI, KaK YMCHHC q)OpMy.TII/IpOBaTB HpO6JI€My U THUIIOTC3Y,



CTaBUTh LICJIM U 3a7]a4M, CTPOUTH IUIAHbI JOCTUKEHUS LI€JIEN U PEIICHUS TOCTABJICHHBIX 3a/1a4, POBOJINThH SKCIIEPUMEHT U Ha €ro
OCHOBE JI€JIaTh BBIBOJIBI U YMO3AKJIIOUCHUS, PEJICTABIATH UX U OTCTAUBATh
CBOKO TOYKy 3peHus. Kpome 3Toro, ywamuyecss MOJDKHBI OBJIAJIETh NPUEMAMH, CBSI3aHHBIMH C OIPEACICHUEM ITOHATHU:
OrpaHUYMBATH UX, OINHUCHIBATH, XapaKTEpU30BaTh M cpaBHUBaATh. (ClieOBATENbHO, MPU W3YYEHUH XUMUU B OCHOBHOM IIKOJE
ydaliuecss JOJKHBI OBJIAIETh YYEOHBIMM JACHUCTBUSIMU, TO3BOJISIONMIMMU KM JOCTHYb JIMYHOCTHBIX, MPEAMETHBIX U
MeTaInpeIMETHBIX 00pa30BaTEIbLHBIX PE3YIHTATOB.
[Ipeqaraemass mporpaMma Mo XHMHH PacKpbIBaeT BKJIAJl y4eOHOro mpeamera B JOCTHDKCHHE Iejeld OCHOBHOI'O OOIIero
0o0pa3oBaHUA U ONpeACIsieT BAKHEHUIIHNE Co/iepKaTeIbHbIe JMHUHN TIpeaMeTa:
- BelleCTBO — 3HAHUS O COCTABE U CTPOCHUH BEIIECTB, UX BAKHEHIIMX (HU3UICCKUX U XUMHUYECKUX CBOMCTBAX, OMOJIOTrHYECKOM
JICUCTBUH;
* XUMHUYecKasi peaKkius — 3HaHUs 00 YCIOBHIX, B KOTOPBIX MPOSIBISIOTCS XUMUUYECKUE CBOMCTBA BEIIIECTB, CIIOCO0AX yIpaBjieH
XUMHYECKUMHUIIPOLIECCAMU;
NpUMeHeHHe BellleCTB — 3HAHUS M OIBIT NPAKTUYECKOW JESITEIbHOCTU C BEIIeCTBAMH, KOTOpbIe HauOoJiee YacTo
yHnoOTpeOJIAIOTCA B MOBCEIHEBHOM JKU3HU, IMIHPOKO HCIOIB3YIOTCS B MPOMBIILIEHHOCTH, CEIbCKOM XO03SICTBE, Ha TPAHCIIOPTE;
SI3bIK XMMHM — CHCTEMA BAXXHEUIIMX MOHATUA XHMUUA W TEPMHUHOB, B KOTOPBIX OHHM OITMCBHIBAKOTCS, HOMEHKJATypa
HEOPTraHMYECKHUX BEIIECTB, T. €. MX Ha3BaHUS (B TOM YHCIIC U TPUBHAIBbHBIC), XUMHUYECKUE (OPMYJIBI M YPaBHCHHS, a TaKKe
IIpaBHJjIa IepeBo/Ia HHPOPMAITUU C €CTECTBEHHOTO S3bIKa Ha SI3bIK XUMHH U 00paTHO.
IIpu otbope comeprkaHusi, KOHKPETH3UPYIOIIET0 MPOrpaMMy, YIYUTHIBAJIOCH, YTO Iepes] OOIMM 0O0pa30BaHUEM HE CTOMT 3ajaya

npoeccoHanbHON MOATOTOBKM 00YyYaronuxcsi. ITO OMPENeTuIo MOCTPOCHHE Kypca Kak OOIIEKYJIbTYpHOTO, HAIPABJICHHOTO,



NpexJie Bcero Ha (opMUpOBAHUE W Pa3BUTUE MHTEpPECAa K M3YUYCHUIO XMMHUHU. YUTE€HAa OCHOBHAs OCOOEHHOCTH MOAPOCTKOBOTO
BO3pacTa — Hayajo Nepexo/a OT AETCTBA K B3POCIOCTH, KOTOPBIM XapaKTepru3yeTcs pa3BUTHEM MO3HABATEIbHOMN C(epbl.

Ha »srtame oOCHOBHOro o0OIIEro cpeaHero o0pa3oBaHUs MPOMCXOAUT BKIIOYEHHE OOYyYarolUMXCsi B MPOEKTHYI U
HCCIIEJIOBATEIbCKYIO JESTENbHOCTh, OCHOBY KOTOPOW COCTABIIAIOT TaKWE€ yHHUBEpCAlbHbIE yueOHbIe NEWCTBUSA, KaK YMEHHE
BUJIETh TPOOJEMBI, CTABUTh BOIPOCHI, KIACCU(DUIMPOBATH, HAONIOAATh, MPOBOJIUTH SKCHEPUMEHT, JelaThb BBIBOJABI H
YMO3aKJIIOU€HHUs, O0BSICHATH, JOKa3bIBATh, 3AIIUINATh CBOU HJIEH, AaBaTh onpeaeneHus NoHatusaM. Croa ke OTHOCSTCS PUEMBIL,
CXOJIHBIE C OIPEIEIICHUEM MOHATHUM: OIMCAHUE, XAPAKTEPUCTUKA, PA3bsICHEHUE, CPAaBHEHUE, pasianyeHue. PopMUpOBAHUE ITUX
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI HAUMHAETCS €UI€ B HaYaIbHOM IIKOJIE, @ B Kypce XMMUU OCHOBHOM LIKOJIbI IPOUCXOJIUT UX
pa3BUTHE U COBEPIICHCTBOBaHUE. B CBs3M ¢ ATUM pe3epBHBIC YaChl IJIAHUPYETCS UCIIONIB30BaTh HA ()OPMHUPOBAHUE U PA3BUTHE
YMEHUH NPOEKTHON U UCCIIeI0BATEIbCKON AESTENbHOCTH, YMEHUE BUAETH IPOOJIEMBI, JAeNIaTh BHIBOABI U YMO3aKIIIOUEHHS.

MecTo y4eOHOro nmpeaMera B y4eOHOM IJIaHe

Oco0eHHOCTBIO CcoJepKaHus Kypca « XUMHUS» SBIISIIOTCS TO, YTO B 0a3UCHOM yueOHOM (00pa30BaTEbHOM) IJIaHE ATOT MPEAMET
MOSIBJIIETCS TOCJIETHUM B PsIIy M3YUEHHUS €CTECTBEHHOHAYUHBIX TUCHUIUIMH. JlaHHash HEOOXOAMMOCTh OCBOCHHS OOBSCHSIETCS
TEM, YTO HIKOJIbHUKU JOJKHBI 00JIalaTh HE TOJIBKO OIPEACIICHHBIM 3a11acoM IMPEABAPUTENbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM,
HO W JOCTAaTOYHO XOpPOILIO Pa3BUTHIM aOCTPaKTHBIM MBIIUICHHEM. Y4YallUMHUCS YK€ HAKOIUICHbI 3HAHHUS MO CMEXHBIM
JUCIUIUIMHAM [HMKJIa: OWOJIOTHH, (QU3MKH, MaTreMaTuku, reorpaduu, chHOpMHUpPOBAIUCH YMEHHUS AaHAJIU3UPOBATh, BECTU
HaOJII0/ICHNsI, CPABHUBATH OOBEKTHI HAOIIOACHUS.

B coorBercTBUM ¢ yuyeOHBIM IUIAHOM Ha U3y4YE€HHE XMUMHHM B 9 Kiacce OoTBOAMTCA 2 yaca B Henemto, 70 4acoB B rof, NMpu
HOPMATUBHOM MPOJOKUTENLHOCTH ydyeOHOro roga 35 yueOHbIX Henenb. B COOTBETCTBUU CO CIOXXHUBIICHCS TPAKTUKOU
OpraHM3allid OCHOBHOT'O 00IIero o0pa3oBaHus B OOpa30BATENbHBIX YUPEKICHUSX o00mero oOpa3oBaHHUs peajbHas
IPOAOKUTENBHOCT YUEOHOrO Tojla MEHbIlIE HOPMATHBHOM W cocTaBisgeT 34 yuyeOHble Hepenu. TakuMm oOpazoMm, Bpewms,

BbIENIIEMOE Pa0OYMMU yueOHBIMU IJIAHAMHU HA M3YUYEHUE XUMHH B 9 Kilacce Ha MPaKTUKE paBHO 68 udacam.
ge %‘{éTOM HEN30€KHBIX NoTepE J}/‘IC6HOFO BPEMCHI, BBISBIBACMEIX = DasTHIHBIMK OOBEKTUBHBIMYM TPUYUHAMH, a TaKKE

XQIIUMOCTIL BLIICACHUA HUTEIHHOTO B eMgHH Ha H3y4eHUC OT/ACNbHBIX BOMNPOCOB Kypca XMMHH IPOrpaMMOU
MPEAYCMOTPEH OOJIBIION 00beM PE3EPBHOIO BPEMEHU -0 H4aCOB.

[TporpaMmoii mpenycMOTpEHO MIPOBEECHUE:!
KOHTPOJIBHBIX padoT — 4,



MPaKTUYECKUX pabOT — 6 4acoB.
Cpok peanuzanyy MporpaMMbl — OJIMH y4€OHBIH TOI.

®opMbl, METO/IbI M CPEACTBA 00yUYEeHUSs, TEXHOJIOTUH
B nanHOM Kitacce BemynuMu MEeToAaMu OOYUIEHUS MIPEAMETY SBISIFOTCS: O0BSICHUTEIHHO-UJUTIOCTPATUBHBIN U PEPOTYKTUBHBIH,
XOTSI MCHOJIb3YETCSd U YaCTHUYHO-NOUCKOBBIM. Ha ypokax HCHOJIB3YIOTCSI 3JIEMEHTHI CIEAYIOIINX TEXHOJIOTHUM: JIMYHOCTHO -
OpPUEHTUPOBaHHOE 00yUYeHue, o0ydyeHue ¢ mpumeHenueM onopHeix cxem, KT, mpoekTHas 1eaTebHOCTb.

Ucnonb3yrotcs cienyronye Gopmbl 00ydeHusi: yueOHbIE 3aHATUS, IKCKYPCUHM, HAOJIOJEHUS, OMbIThI, SKCIIEPUMEHTHI, paboTa
C yueOHOW U JOMOJHUTEIBHOW JTUTEPaTypOi, aHaln3, MOHUTOPUHT, UCCIeloBaTeIbCKas padota, mnpe3eHtanus. OnpeneneHHoe

MECTO B OBJIQJICHUU JIaHHBIM KypCOM OTBOJMUTCS CaMOCTOSITENIbHOW paboTe: MOATrOTOBKAa TBOPUECKUX PpabOT, COOOIICHUH,

pedepatos.

@®opMBbI MPOMEKYTOYHON U UTOTOBOM aTTECTALIMM
[IpomexyTouHas aTTecTalus NpoBOaUTCS B hopme:
- TECTOB;

-KOHTPOJIbHBIX;

- CAaMOCTOSITENBHBIX padoT;

- IPAKTUYECKUX;

- TBOpUYECKHUX padoT.

VYuyaruecs IpoXoasaT HUTOrOBYIO aTTectanuio — B Bujae OI'D.



OO6yuenne Benérca no ydeOHuky O.C.I'aOpuensH «Xumus 9 kimacc», KOTOPBIM COCTaBISE€T €IUHYIO JIMHUIO YYEOHHKOB,

COOTBETCTBYET (eliepaTIbHOMy TOCYIapCTBEHHOI'0 00pa30BaTEILHOIO CTaHAApTa BTOPOTO MOKOJCHHsS 0a30BOr0 ypOBHS U

peanuzyet aBTopckyto nporpammy O.C.I"abpuensina( 2012r.)

OTiimyuTe/bHbIE 0CO0EHHOCTH Padoyeil MPOrpaMMbl U ABTOPCKOI

OcHOBHOE cOfIep’)KaHUE aBTOPCKOM MOJTHOCTBIO HAIIIO OTPayKEHHE B JAHHOUW pabouell mporpamMme.

B pabouyro mporpamMmy Mo XUMHH BHECEHBI M3MEHEHHS MO CPABHEHUIO C ABTOPCKOM: W3

pesepBa gobapieHo 1 dac Ha

«Metamb» 1 qo6asieH luac Ha [Ipaktukym 1 «CBoicTBa METAJIOB M MX coeauHEeHU». OCHOBHOE OTJIMUME JaHHOU pabouei

MIPOrpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOM MporpamMme MpakTUYECKUE padOThl CIPYINIUPOBAHBI B OJIOKHU -

XUMHUYCCKHUC IIPAKTUKYMBI, KOTOPBIC IIPOBOIATCA IIOCIAC HM3YUCHHA HCCKOJIBKHUX Pa3CIOB, a4 B pa6oqeﬁ ImporpamMme 3TH IKC

IMPAKTHYCCKHC pa6OTBI JAAar0TCs IMOCJIC U3YUCHUSA KOHKpCTHOfI TEMBI. DTO TTO3BOJISIET Jy4dlac€ 3aKpCIIuTh TCOpCTI/I‘leCKI/Iﬁ MaTcpurall

Ha MpaKkTUKE W TMPOBEPUTh MNPAKTUYECKHE YMEHHMS W HaBBIKM HEIMOCPEICTBEHHO IO JaHHOW Teme. YToOBl mpoBecTu

MPAKTUYECKYI0 padoTy IO KOrja-TO M3YyYEHHOM Teme, TpeOyeTcsi JOTMOJHUTEIbHOE BpEeMs JJisi MOBTOPEHUSI TEOPETUUECKUX

OCHOB, YTO UCKJIFOYAETCS B IaHHOM paboueil mporpamMe.

KoandyecTBO 4acoB B

KosauvecTBO 4acoB B padouei

Paspnen .
ABTOPCKOIi mporpamme nporpamMme
1. Bsenmenwe. OOmas XapakTepUCTHKA XHUMHUYECKUX
DJIEMEHTOB M XMMHUYECKHUX peakiuii. [lepronnyeckuit 3aKoH u 10 10

[Tepuoanueckas cucTeMa XAMUYCCKHUX 3JIEMEHTOB
JI.1.MenneneeBa




2.Meramisl 14 14 +1 +2+1

3.1Ipaktukym 1 «CBOMCTBA METATIIOB U KX COCTMHEHUM 2 -
4.Hemetanmsl 25 25+3
5. IIpaktukym 2 «CBOWCTBA HEMETAJIOB U UX COCITMHEHUI) 3 -
6.0000111€H1Ee 3HAHUI 10 XMMUU 32 KypC OCHOBHOM IIKOJIBI.

10 10
ITonroroBka k I'A.
Peseps 6 4
Hroro:

70 70

Pe3ysabTaTam ocBOeHUSI Kypca XUMHUHN

HpI/I HN3Yy4YCHUHN XHUMHHU B OCHOBHOH IIIKOJIE OOecIeunBaeTCs AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IIPCAMCTHLIX

pE3yJIbTATOB.

JIMYHOCTHBIE:
® B IICHHOCTHO-OPHUEHTAIIMOHHON chepe — YyBCTBO rOPJIOCTU 32 POCCUMCKYIO XUMUYECKYIO HAYKYy, TYMaHU3M, OTHOIIIEHHE
K TPYIYy, IEJICYCTPEMIICHHOCTb;
e (popMHpoBaHHE IIEHHOCTH 3JI0POBOT0O U Oe30MmacHOro odpasa >XKM3HHU; YCBOSHHE MTPAaBUII UHIUBUYAIbHOTO U

KOJUIEKTUBHOI'O 0€301acHOTr0 ITIOBCICHUA B IIpCBBBI‘IaI\/'IHBIX CUTyalusX, YI'POXKAIOMINUX Y XU3HHU U 3J0POBBIO J'IIOJICI\/'I;




® B TPYIOBOI chepe — rOTOBHOCTh K OCOZHAHHOMY BbIOOPY JaibHENIIEH 00pa3oBaTeNbHOM TPACKTOPHH;

® B [I03HABATEJIbHOW (KOTHUTHUBHOM, MHTEJUIEKTYyaJIbHON) chepe — yMEHHUE YIPaBJsATh CBOEH MO3HABATEIHHON
TSI TEIbHOCTHIO.

e (opmupoBaHHE OCHOB IKOJIOTMUYECKOM KYJIbTYpPbI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO HKOJIOTHYECKOT O
MBIIIJICHUS, Pa3BUTHE OMbITA IKOJIOTUYECKH OPUEHTUPOBAHHOMN pedIeKCUBHO-O1IEHOYHOW U MPAKTUYECKON eI TeIbHOCTH

B JKU3HCHHBIX CUTYAllHAX

MertanpeaMeTHbIe:

® YMEHHE CaMOCTOSATEIIHLHO ONPEACIIATH eI CBOET0 00yUYeHUsI, CTAaBUTh U (POPMYIUPOBATH It ceOsl HOBBIC 3a/1aUd B yu€Oe u
IMO3HABATEIBLHOMN JAEATCILHOCTH, PA3BUBATh MOTHBBI M HHTEPECHI CBOCH ITO3HABATEILHOU JIeATEIbHOCTH,

® YMEHHUE CaMOCTOSITEIBHO IUIAHMPOBATh ITYTH JOCTHIKCHHS II€JICH, B TOM YHCJIE ajJbTepHATUBHBIC, OCO3HAHHO BBHIOMPATH
HauOonee 3¢HEeKTUBHBIE CIIOCOOBI PEIIeHU YIeOHBIX U TT03HABATEIbHBIX 3a/1a4;

® YMCHHE COOTHOCUTH CBOM JICHCTBHUS C IUIAHMPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEH JIEATEILHOCTH B
IpoIIecce JOCTHKEHUS Pe3yJibTara, ONMPEACIATh CIOCOOBI NEHCTBUHM B paMKax IMPEMIOKCHHBIX YCIOBUH M TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JICHCTBHS B COOTBETCTBHH C U3MCHSIONIECHCS CUTYyaIUEH;

® YMCHHE OILICHUBATh MPAaBUJILHOCTD BBITIOJIHCHHS YICOHOM 3a/1a4i, COOCTBEHHBIEC BO3MOKHOCTH €€ PEIIICHHS,

® BJIaJICHUE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, MMPUHATHS PEIICHHH U OCYIIECTBICHUS OCO3HAHHOTO BhIOOpa B y4cOHOM
Y MIO3HABATEIbHOMN IeITEIbHOCTH;

® YMCHHUE OMPEICNATh TOHATHS, CO3/1aBaTh OOOOIIEHWS, YCTaHABIWBATh AHAJIOTHUH, KIIACCU(DHUIIMPOBATH, CaMOCTOSTEIHLHO

BBI6I/IpaTB OCHOBAaHUA W KPUTCPHUH OJIA KJ'IaCCI/I(i)I/IKaHI/II/I, yCTaHaBJIMBAaTh INPUYUHHO-CICACTBCHHLIC CBA3H, CTPOUTH



JIOTUYECKOE PACCYXKICHHUE, YMO3aKIIIOUeHHE (MHAYKTUBHOE, IEYKTUBHOE U 1O aHAJIOTUH) U JIeJIaTh BBIBOJIbI,

® YMEHUE CO3/]aBaTh, MPUMEHATh W MPEoOpa3OBbIBATh 3HAKM W CHUMBOJIBI, MOJAEIM M CXEMbI JJIsi pPEUICHUs] y4EOHBIX U
MO3HABATENbHBIX 3aaY;

® yMEHHE OPraHU30BBIBATH YU€OHOE COTPYTHUYECTBO U COBMECTHYIO JCSATEIHHOCTh C YUHTENIEM UM CBEPCTHUKAMH; paboTaTh
WHJUBUYAIbHO U B TPYIINE: HAXOAUTH 00Iee PEelIeHne W pa3peniaTh KOH(IUKTH Ha OCHOBE COTJIACOBAHUS MO3UIIMHA U
y4éTa UHTEpeCcOB; (OPMYIUPOBATH, API'YMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

® YMEHHE OCO3HAHHO UCIIOJIb30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUHM C 33/1a4€l1 KOMMYHUKALIMU 1Sl BBIPAKEHUS CBOUX
YYBCTB, MBICJICH ¥ TOTPEOHOCTEN; IIITAHUPOBAHMS M PETYJISIIMNA CBOEH JCSITEIbHOCTH; BIIaJICHUE YCTHOU U MUCbMEHHOU
pEYbI0, MOHOJIOTHUYECKON KOHTEKCTHOM PEUbIO;

e (opMHpOBAHHE U PA3BUTHE KOMIIETEHTHOCTH B O0JacTH HCIOJIb30BaHUS HWHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX

TE€XHOJIOTUH;

L4 q)OpMI/IpOBaHI/IC M pa3BUTHUC SKOJOIrHYCCKOI0 MBIIUJICHHA, YMCHHUC IIPUMCHATL €ro B HOSH&B&T@IBHOIZ, KOMMyHHKaTHBHOfI,

COLIMANILHOM MPAKTUKE U MPO(PECCHOHATBHON OpUEHTAIUH.

IIpeamerHbie:

1.B no3naBaTebHOM cepe:

® J1aBaTb ONPEACIICHUS U3YyYEHHBIX MOHATHN: «XMMUYECKHU DJIEMEHT», «aTOM», «MOH», «MOJIEKYJIA», «IIPOCTBIE U CIIOXKHBIE
BEILIECTBA», «BELIECTBOY», «XUMHUECKas (popmyray, «OTHOCHUTENbHAsI aTOMHAash Macca», «OTHOCUTENbHAsE MOJIEKYJspHast

Macca», «BAJICHTHOCTB», «CTCIICHb OKHCJIICHUA», «KPHUCTAJUIMYCCKAsA PCHICTKA», «OKCHUAbI», «KHUCIIOTbI», «OCHOBAHUI»,



«COJIN», «aM(I)OTCpHOCTB», «MHOUKATOP», ((HCpI/IO)II/I‘ICCKI/Iﬁ 3aKOH», «IICPHUOANYCCKAA Ta6J'II/IIIa>>, «HU30TOIIBI»,
XUMHYCCKAA CBA3b», «QJICKTPOOTPHULATCIBHOCTL», «XHMHYCCKAA PCAKLUA», «XUMHYCCKOC YPAaBHCHHUCH», «I'CHCTHUYCCKAs
CBA3b», KOKHUCJICHHUEC), KBOCCTAHOBJIICHUCY, «QJICKTPOIIUTHUICCKAA JUCCOLIAIUA», KCKOPOCTb XUMHYECKOM pEaKmum»;

® OIIKUCATb ACMOHCTPALMOHHBIC U CaAaMOCTOATCIIBHO IIPOBCACHHBIC XUMHNYCCKHC OKCIICPUMCHTEI,

® OIIMCBIBATh W PA3JIM4aTb M3YUCHHBIC KJIIACChbl HCOPIraHUYCCKUX CoeﬂHHCHHﬁ, IMPOCTBIC U CJIOXHBIC BCHICCTBA, XUMHNYCCKHEC

peakiuu;

KJIacCU(DUITMPOBATH N3YUYEHHBIE OOBEKTHI U SIBJICHUS;

e Jle7IaTh BBIBOJIBI M YMO3AKJIIOUYEHUS W3 HAONIOJEHUM, H3YUYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH
CBOMCTBA HEM3YUYECHHBIX BEIIECTB 10 AHAJIOTUH CO CBOMCTBAMH U3YYCHHBIX;

® CTPYKTYpHUPOBATh U3YYCHHBI MAaTEPUAT U XUMUIECKYIO WH(DOPMAITUIO, TTOIYICHHYIO U3 APYTHX UCTOYHHUKOB;

® MOACINPOBATHE CTPOCHHUEC aTOMOB 3JICMCHTOB 1-3 MEproOa0B, CTPOCHHUEC ITPOCTHLIX MOJICKYII;

2.BIIeHHOCTHO — OPMEHTAIIMOHHO cepe:
® AHATM3UPOBATh W OIEHWUBATH TOCIEJCTBUS I OKPYXKAIOIIEH Cpellbl OBITOBOM M MPOW3BOJCTBEHHOW EATEIHbHOCTH
YeloBeKa, CBI3aHHOM C TIepepabdOoTKOM BEIIECTB;
3. B TpynoBoii chepe:
® IPOBOJUTHh XUMHUYECKUW SKCIIEPUMEHT;

4. B cepe 0e30MaCHOCTH KU3HEAEATETHLHOCTH:



e OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUSX, 0XKOraX W JPYTUX TpaBMax, CBA3AHHBIX C BEIIECTBAMHU M JIA0OPATOPHBIM

000py/1I0BaHUEM.



TemaTn4yeckoe NIAHMPOBAHUE Y4eOHOT0 MaTepHaJia

No Ha3BaHue ri1aBbl KomnuectBo | IIpaktuueckue | KoHTposibHbIE
IJIaBbI 4acoB paboThI paboThI
BBenenne. O0mas 6 Nel
XapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB U
XUMHUUYECKUX PEAKIIUH.
[Tepnoguueckuii 3aK0H U
Ilepnoanueckast cuctema
XUMHUYECKUX DIJIEMEHTOB
JI.N.Menneneena
1. MeTaibl 18 Nel-3 No2
3. Hemeramiet 28 Ne4-6 Ne3
5. O0001IeHrEe 3HAaHUH 110 10 Neq
XUMHH 32 KypC OCHOBHOU
mkoJel. Iloaroroska k
I'A.
6. | Peseps 4
Htoro 70 6 4

OcHOBHOE coJepxkaHHe Kypca




BBenenne. O01mas xapakTepucTHKAa XUMHUYECKHUX JIEMEHTOB U XUMHU4YecKHX peakuuii. Ilepuoanyeckuii 3aKoH 1
IHepuoanueckast cucrema

xumu4deckux 3jiemMeHToB /I. 1. MenaeneeBa (10 4)

XapakTepucTuKa 3JeMEHTa IO ero nonoxkeHuro B Ilepuomnmueckoit cucreme xumuueckux anemeHtoB JI. M. Menaeneesa.
CBoOlICTBa OKCHIIOB, KHUCJIOT, OCHOBAaHMW WU COJIEM B CBETE TEOPHUM DJIEKTPOIUTHYECKOW IUCCOLUMALMM WU OKHCIICHMS -
BoccTaHOBNICHUS. [loHsATHE O TepexXONHBIX »dyeMeHTaX. AMQPOTEpHOCTh. ['€HeTHUEeCKUU psAJl MEePEXOJHOr0 HDJIEMEHTA.
ITepuonuueckuii 3akoH u llepuoamueckas cucreMa xumudeckux sneMeHToB J[. M. MeHneneeBa. Xumudeckas OpraHu3alys
KMBOU U HEKHUBOU NPUPOJBI. XMUMHUYECKUN COCTAB f/Ipa, MAHTHUU M 3€MHOU KOpbl. XUMHUYECKHUE DJIEMEHTHI B KIIETKAX >KUBBIX
OpraHu3MoB. Makpo- u MukpossneMeHThl. O0o00IeHne CBEACHUM 0 XMMHUYecKuX peakiusax. Kmaccuduxanus XuMuueckux
peakuuil Mo pa3iuYHbIM MPU3HAKAM: «UUCIO M COCTAaB pPEarupyrolux U oOpa3yroIIMUXCs BELIECTBY, «TEIIOBOH 3 deKTy,
«HATpaBIIEHUE», «U3MEHEHUE CTENEeHEH OKHUCIEHHUS JJIEMEHTOB, OOpa3yIollUX pearupymoollue BelecTBay, «dazay,
«HCTIOJIb30BAaHME KaTanu3aTopa». [IoHsATHE 0 CKOPOCTH XMMUYECKOW peakuuu. PaKkTophl, BIUSIOIMINE HA CKOPOCTh XUMUYECKHUX
peakuuii. Katanuzatops! u katanu3. THruOUTOpbl. AHTUOKCUIAHTHI.

JlemoHcTpanum.

Paznuunbie ¢popmbl Tabnunsl [. M. MenneneeBa. Monenu aromoB snemMeHTOB 1—3-ro nepuooB. Mojenb CTpOeHUsI 3eMHOTO
mapa (mornepeyHslid pa3pes3). 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaKIMKi OT MPUPOJIbl PEarupyIOIIUX BEMIECTB. 3aBUCUMOCTh

CKOPOCTH XMMHYECKON PEAaKUMU OT KOHILIEHTPAlMU PEArupyrolUX BEHIECTB. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW PEAKLIMU OT



IUIOU[AZI CONPUKOCHOBEHUSI PEArupyolnX BEHIECTB («KUISIIIUMA CIOW»). 3aBUCUMOCTh CKOPOCTH XHMHMYECKOW pEaKIUu OT
TEeMIIepaTypbl pearupyrolux BenlecTB. ['OMOreHHbIN U reTeporeHHblil kataau3bl. @epMeHTaTuBHbIN KaTanu3. MIHrubuposanue.
JlaGopaTopHbIe ONbITHI.

1. Ilonyyenne ruapokcuaa IWHKA M MCCIENOBAHUE €Tr0 CBOMCTB. 2.MoaenupoBaHne noctpoeHus [leprnoandeckoin CHCTEMBI
xumuyeckux sneMentoB [[. 1. MengeneeBa. 3. 3amenienue xene3oM Menu B pactBope cyibdara meau (II). 4. 3aBucumocts
CKOPOCTH XMMHUYECKOU PEaKMU OT IPUPOBI pEarupyrolrX BEIIECTB HA IPUMEPE B3aUMOAECHUCTBHS KUCIIOT ¢ METAJIJIAMHU.

5. 3aBUCHMOCTB CKOPOCTH XMMUYECKON PEAKLIMH OT KOHLIEHTPALMU PEArnupyoIINX BEIIECTB HA IPUMEPE B3aUMOIEHCTBUS LIMHKA
C COJITHOW KMCJIOTOM Pa3JIMYHON KOHIIEHTPALUH.

6. 3aBHCHMOCTb CKOPOCTHM XMMHYECKON peaklHH OT IUIOIIAJN CONPUKOCHOBEHUS pearupyrolux BemecTs. 7. MoxenupoBaHue
CKUIILIETO cIosi». 8. 3aBUCUMOCTh CKOPOCTH XMMHMYECKOW PEaKUHH OT TEMIIEPaTypbl pEearupyrolldX BEIIECTB HAa NpPHUMEpE
B3aumojericteus okcuna meau (II) ¢ pactBopom cepHOUl KHUCIOTHI pa3nuyHOW Temmeparypbl. 9. Pasznoxkenue mnepokcuaa
BOZIOpOJia ¢ nmomolplo okcuaa mapranua (IV) u xkaranasel. 10. ObHapykeHHe KaTana3bl B HEKOTOPBIX MUIIEBBIX NpoayKTax. 11.
NurubupoBaHue B3auMOJIEUCTBUS KUCIIOT C METAJNIAMH YPOTPOITMHOM.

IIpeameTHbIe pe3yabTaThl 00y4eHUsI

Yyamuiicss 10JI2KeH ymems:

UCIIONBb30BaTh IMPHU XapPAKTEPUCTUKE IPEBPALCHUN BEIIECTB IIOHATHUA: «XMMHYECKAsl PEAKUUsA», «PEAKUUU COCAUHEHUS),
«pEaKIUu Pa3NIOKEHUN», «PEaKIHH OOMEHa», «pPEaKIMH 3aMEIIECHUs», «PEaKUUUu HEeUTpaIu3alun», <«3K30TePMHUUECKHE
peakuu», <«OHAOTEPMHUYECKHE  pEaKIHUH», «OOpaTUMble pEeaklUu», «HEOOpaTUMBIE  PEAKIUH», «OKUCIHUTEIbHO-
BOCCTAHOBUTEIIBHBIE  PEAKLUN», «TOMOI€HHBIE pEaKLUHU», «TETEPOreHHBbIE PpEAKLUN», «KATAIUTHYECKUE DPEaKLUn»,

CHCKATAJINTUYICCKUC PCAKIITUN, «TEMJI0BOU 3(1)(1)€KT XUMHYECKOU pPCaKIun», KCKOPOCTb XUMHYECKOU PCAKIHUN», «KKATAJIHU3ATOP»,



XapaKTepru30BaTh XUMHUYECKUE AIEMEHThl 1—3-ro mepuojoB MO HUX MONoXkeHuio B Ilepuonuueckod cucreMe XMMHUYECKHX
aneMeHToB [l. 1. MenneneeBa: XUMUUECKUM 3HAK, NOPSAKOBBI HOMED, NIEPUO, TPYIIIA, NOATPYIA, OTHOCUTENIbHAST aTOMHAs
Macca, CTpOCHHE aToMa (3apsii SApa, YKCIO MPOTOHOB M HEUTPOHOB B SApE, OOIIEE YKCIO AJIEKTPOHOB, paclpelesieHue
AIIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM, MIPOCTOE BEUIECTBO, (POPMYJIa, HA3BAHUE M TUM BBICIIETO OKCHJIA M THAPOKCHIA, JETYYEro
BOJIOPOJITHOTO COEAMHEHHUSI (/1711 HEMETAJIIOB));

XapaKkTepu30BaTh OOIIME XUMHUYECKHE CBOMCTBa amM(pOTEpPHBIX OKCHAOB M THUAPOKCUIOB; NPUBOAUTH NPUMEPHl peaKlui,
MOJTBEPKIAIOIINX XMMHYECKHUE CBOMCTBA aM(OTEPHBIX OKCUAOB U THIPOKCH]IOB;

NaBaThb XAPAKTEPUCTUKY XMMHUYECKHUX PEAKIUH I10 YUCIY M COCTaBY HUCXOAHBIX BELIECTB M IIPOAYKTOB PEAKLMH; TEIJIOBOMY
3¢ ¢eKTy; HANpaBICHUIO NPOTEKaHUs pEaKLUWU; U3MEHEHUIO CTENEHEH OKUCIEHHUsS OJJIEMEHTOB; arperaTHoMy COCTOSHUIO
VCXOJHBIX BEILECTB; yYaCTUIO KaTaau3aropa;

OOBSICHATH U MPUBOAUTH NMPUMEPHI BIUSAHUS HEKOTOPBIX (AaKTOPOB (MPUPOJA PEArupyIOUIUX BEIIECTB, KOHIIEHTPALMS BEIECTB,
JaBJCHUE, TEMIIepaTypa, KaTajlu3aTop, MOBEPXHOCTb COMPUKOCHOBEHUS PEArvpyrolIMX BElIeCTB) HA CKOPOCTb XUMUYECKHUX
peaKIuu;

HaO0JII0aTh U ONUCHIBATh YPABHEHUS PEAKIMI MEXAY BEIIECTBAMU C IIOMOIIbIO €CTECTBEHHOIO (PYCCKOr0 MJIM POJHOI0) sI3bIKa U
A3bIKa XMUMHUH;

IPOBOJIUTH OIBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCHAOB M THAPOKCHIOB; 3aBUCHUMOCTb CKOPOCTH
XUMHYECKON peakIuu OT pPa3iIuyHbIX (PakTOpoB (MpUpOAa pearupyrouiux BEIIeCTB, KOHIIGHTpAIMs BEIIECTB, JaBJICHUE,

TEeMIIepaTypa, KaTaIn3aTop, IOBEPXHOCTh COIIPUKOCHOBEHUS PEArUPYIOIIUX BEUIECTB).

MertanpeaMeTHbIe pe3yJIbTAThI 00yYeHUs



Ydamuncs 10JKeH ymems:

ONPENENATh 1elb YYEOHOM AEATETbHOCTH C TOMOIIBID YYUTENIS W CaMOCTOSITEIhHO, MCKaTh CPEJCTBA €€ OCYIIECTBIICHUS,
paboTtasi Mo MJIaHy, CBEPSATb CBOU JACHCTBHS C IENbI0O U MPU HEOOXOJUMOCTH HUCHPABIATH OMIMOKUA C MOMOIIBIO YUHUTENS U
CaMOCTOSITEJIBHO;

COCTaBJISITh AHHOTAIIMIO TEKCTA;

CO371aBaTh MOJIEIH C BBIJICICHUEM CYIIECTBCHHBIX XapaKTEPUCTUK OOBEKTAa M TPEICTABICHHEM HX B IPOCTPAHCTBEHHO-
rpaduueckoii UiIu 3HaKOBO-CUMBOJUYECKOHN (hopMme;

OTPEIETIATh BUIBI KJIaccu(PHUKaIMK (€CTECTBEHHYIO M UCKYCCTBEHHYIO);

OCYILIECTBIISTH NMPAMOE ACAYKTUBHOE JI0KA3aTEIbCTBO.

Tema 1. Metasuibl (14 4)

[Tonoxxenne wmeramwoB B Ilepuonmueckon cucreme xumudeckux dsemeHTtoB JI. WM. MenneneeBa. Meraumyeckas
KpUCTAJJIMYECKasi pelieTKa W MeTajuiMueckas XuMuueckas cBsizb. OOmnue dusmdeckue cBoicTtBa meramuioB. CIiaBbl, UX
CBOMCTBA M 3HaucHHE. XMMHUYCCKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJICH, a TakXe€ B CBETE€ MX IOJOXKCHHUS B
AIEKTPOXUMHUYECKOM PSIYy HAMpsDKEHUM MeTamioB. Koppo3ust MeTaiioB U crnocoObl 00ps0bI ¢ Hel. MeTtaiisl B ipupoje. O0iue
CHOCOOBI X MOJTYYEHHS.

OO0masi xapaKkTepuCTHKA MIEJOYHBIX MeTala0B. Metauiel B npupojae. O0mue crmocoOsl ux monydeHus. CTpoeHHe aTOMOB.
[[lenoynble MeTaIbl — OPOCTHIE BEIIECTBA. BakHeWIne COeTMHEHUS IIETOYHbIX METAJUIOB — OKCHIbI, THIPOKCUBI U COJIH
(xsmopu b1, KapOOHATHI, CYIb(aThl, HUTPATHI), KX CBOMCTBA U MPUMEHEHUE B HAPOAHOM X03siicTBe. KanuiiHbie yno0peHusl.

OO0was xapakTepuCTHKA 3JIEMEHTOB ry1aBHOM moarpynns! II rpynmnsi.



Crpoenue aromoB. lllenouyHO3EMENbHBIE METAJUIBI — MPOCTHIE BEUIECTBA. Ba)kHeWIlMe COENMHEHUS IIETOYHO3EMEIBbHBIX
METaJJIOB — OKCHU/IbI, THIPOKCHUABI U CONU (XJIOPH/IbI, KAPOOHATHI, HUTPATHI, CyIb(aThl, GocdaThl), UX CBOMCTBA U MIPUMEHEHUE
B HAPOJAHOM XO3SIMCTBE.

AJIIOMMHHH.

Crpoenue aroMa, (PU3NUECKUE U XMMUYECKHE CBOMCTBA MPOCTOro BellecTBa. CoeTMHEHHS AIFOMUHHSI — OKCUJ U THIPOKCHUJ, UX
amoTepHbIi XapakTep. Baxxueiimue conu amtomunus. [I[puMeHeHne aTlOMUHNAS U €70 COSIMHEHUH.
Kene3o.

CtpoeHue aToMa, GU3HYECKHE H XHMHYCCKUE CBOIICTBA IPOCTOro BemecTa. I'enermueckue psimsl Fe™> u Fe™

Baxxneimue conu xene3a. 3HaUCHHE jKeJle3a U €ro COSAMHEHUI ISl IPUPOAbl U HAPOAHOTO X035 UCTBA.

JdeMoHCTpPaUu.

OO0pa3upl METOYHBIX U IIETOYHO3eMeNbHbIX MeTaiuioB. O0pa3iibl cruiaBoB. BzaumoneicTBue HaTpHsl, JIUTUS U KallbLUs C BOJIOM.
B3aumopenictBue Hatpus U Mar"Hus C KUCIOpoAoM. B3aumoneincrBue MertauioB ¢ Hemeraimiamu. llomydenue ruapokcumos
xenesza (II) u (III).

JlaGopaTopHble ONbITHI.

12. B3aumopelicTBue pacTBOPOB KHCIOT U coiie ¢ mertauiamu. 13. O3HakomieHue ¢ pyaamu xene3a. 14. OxpaimuBanue
IJIaMEHU COJSMHM IEJIOYHBIX MeTalioB. 15. B3aumoneiicTBue kanbliusi ¢ Bojou. 16.IlomydeHue ruapokcuiaa KajablMs U
WCCIIEOBAHNE €TO CBOMCTB.

17. TlonyyeHue ruApoKcuaa aJtOMUHUSA U UCCIENOBAHUE €ro CBOMCTB. 18. B3auMopelcTBue xene3a ¢ CONSTHOM KUCIOTOM. 19.

[Tonyuenne runporcuioB xkemnesa (I11) u (II1) u u3ydenue ux CBOUCTB.

IIpeameTHbIE pe3yJIbTATHI 00yYCHUA



Ydamuncs 10JKeH ymems:

WCIIONb30BaTh IIPHU XAPAKTEPUCTHUKE METAJUIOB M MX COCIMHEHUM IIOHATHS: «METAJUIBDY, «PAX AKTUBHOCTH METAJLIOBY,
«IIEJIOYHBIE METAJUIBI», «IIEJIOYHO3EMEIBHBIE METAJUIBD), HCIOIB30BaTh MX NPU XAPAKTEPUCTUKE METAUIOB; JaBaTh
XapaKTEPUCTUKY XMUMHUYECKUX 3JIEMEHTOB-METAIIOB (LIEJIOYHBIX METAJUIOB, MAarHus, KajbLus, aJIOMHUHMS, Xele3a) M0 HX
nosioxkennto B [lepuoamueckoit cucrteme xumuueckux siaeMentoB JI. M. MenneneeBa (XuMUUYeCKUN 3HAK, TOPSJIKOBBIN HOMED,
NIEpUOJ, TPYyIa, NOArpyIa, OTHOCUTEIbHAs aTOMHAs Macca, CTPOEHHE aToMa (3apsj sA]pa, YUCIO MPOTOHOB U HEUTPOHOB B
aape, o01ee YMCIIo 3JIEKTPOHOB, PACTIPEIEICHUE 3JIEKTPOHOB 10 AJIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, (popMyIa, Ha3BaHUE
Y TUI BBICILIETO OKCHJIA U THIPOKCUIA);

HA3bIBATh COCAMHEHUSI METANIOB U COCTABJISITH UX (DOPMYJIBI IO Ha3BAHUIO;

XapaKTepU30BaTh CTPOEHUE, O0IIMEe PU3UYECKHE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIIIOB;

OOBSICHATH 3aBUCUMOCTb CBOWMCTB (WJIM MPEACKAa3bIBaTh CBOMCTBA) XMMUYECKUX 3JIEMEHTOB-METAJIIOB (pajinyc, METAIIINYECKUE
CBOMCTBa 3JIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX MU COEAMHEHHUH (KHCIOTHO-
OCHOBHBIE€ CBOWCTBA BBICHIMX OKCHUAOB U THAPOKCHIIOB, OKHCIHUTEIbHO-BOCCTAHOBHUTENbHBIE CBOWMCTBA) OT IIOJIOKEHHS B
Ilepnognueckoi cucreme xummudeckux 3seMeHToB . . Menneneesa;

ONHCHIBATh OOIME XMMHYECKHE CBOMCTBA METAIJIOB C IOMOILBID €CTECTBEHHOIO (PYCCKOrO WJIM POJHOrO) fA3bIKAa M SA3bIKA
XUMUH;

COCTABJIATh MOJIEKYJISIPHBIE YPAaBHEHHUS PEAKLHM, XapaKTEpU3YIOIIMX XHMHYECKHE CBOWCTBA METAUIOB M MX COCIMHEHUH, a
TaKXe JIEKTPOHHBIE YPABHEHUS IIPOLIECCOB OKUCIIEHUA-BOCCTAHOBIICHUS;

YPaBHEHHS DJIEKTPOJIUTHYECKON IUCCOLUALNMN; MOJIEKYJISIPHBIE, TOJHBIE W COKPAILlCHHbIE HOHHBIE YPABHEHUS PEAKIMN C

Y4aCTUEM JJICKTPOJIUTOB,



yCTaHABJIMBAaTh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXK]Y CTPOCHHEM aToMa, XUMHUYECKON CBA3bIO, TUIIOM KPUCTAJUIMYECKOMN
PENIeTKH METANIOB M UX COSIUHEHUH, X O0IUMHU (PU3UYECKUMU U XUMUUYECKUMHU CBOMCTBAMU;

OIMCHIBATh XMMHUUCCKHE CBOMCTBA MICJIOUYHBIX U MICIOYHO3EMEILHBIX METAJIOB, a4 TAK)KE aTIOMUHUS U JKeJle3a U UX COCAUHCHUNI
C IOMOIIIbIO €CTECTBEHHOI0 (PYCCKOr0 WJIA POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

BBIMIOJIHATh, HAOJIOAaTh M ONUCHIBATH XUMUYECKUN SKCIEPUMEHT [0 PACIO3HABAHUIO BAXXHEWIIMX KAaTHOHOB METAaJUIOB,
THUJIPOKCHJI-MOHOB;

AKCIIEPUMEHTAIBHO HCCJIEN0BATh CBOMCTBA METAIOB M WX COEAWHEHUM, peIlaTh SKCIECPUMEHTAJbHBIE 3aJa4d 110 TEME
«MeTannpin;

OIMUCBIBATh XUMUUYECKUN IKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHH;

MPOBOJAUTL pacyeThl MO XUMHUYECKMM (opMyraM M ypaBHEHHSAM pEaKIdi, MPOTEKAIIMMX C Y4aCTHEM METaIOB M HUX

CO€IMHEHUM.

MeTtanpeaMeTHble pe3yJibTaThl 00yYeHH s

VYyammiics 10JI2KeH ymems:

paboTaTh IO COCTABJICHHOMY IUIaHY, UCIIONIB3Ys HAPSIY C OCHOBHBIMH H JIOTIOJTHUTEIBHBIC CPEJCTBA (CIPABOYHYIO JTUTEPATYPY,
cnoxHbie puoopsl, cpeactBa UKT); ¢ momompio yuutens orOupaTh s pelieHUs] y4eOHBIX 3a/1ad HeoOXOIHUMBIE CIIOBapH,
SHITUKJIOTICINH, CITIPABOYHHUKH, JIEKTPOHHBIC JTUCKH;

COTIOCTAaBIISATh U OTOMpPaTh MH(POPMAIMIO, TMOTYYEHHYIO W3 Pa3IMYHBIX UCTOYHHKOB (CIIOBApH, DHIMKJIONEIUU, CIIPABOYHHKH,
DJIEKTPOHHBIE TUCKH, CETh MIHTEepHET);

MMpCaACTaBJIATH I/IH(i)OpMaIJ;HIO B BHJC Ta6HI/IH, CXCM, OIIOPHOI'O KOHCIICKTA, B TOM YHCJIC C IIPUMCHCHUCM CPCACTB HKT,



oOpMIISITH CBOM MBICJIM B YCTHOM M NMHCHBMEHHOW PEYM C YYETOM CBOMX YUEOHBIX M JKU3HEHHBIX PEUEBBIX CUTYyaIlMd, B TOM
yucne ¢ npumeHenuem cpencts UKT;

COCTaBJISITh PELICH3UIO Ha TEKCT;

OCYIIECTBJISITh JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IIpakTuxkym 1. CBOMCTBa METAJLIIOB U X COeIMHEHUI (2 u)t

1. OcyuiecTBieHre IEMOYKA XUMHUYECKUX mpeBpamieHuid. 2. IlomydueHue u cBoiicTBa coelnHeHUW MeTtaiuioB. 3. Pemenue
AKCIEPUMEHTAIBHBIX 3a/1a4 HA PAaCliO3HABaHUE U MOJYYECHHUE COCIMHEHUN METaJIJIOB.

IIpeameTHBIE pe3yJbTATHI 00yYeHUsI

Ydamuics 10JKeH ymems:

oOpamarbcsi ¢ Ja0OpaTOPHBIM OOOpPYAOBAaHMEM M HarpeBaTeNbHBIMH NMPUOOPAMHU B COOTBETCTBUU C MPaBWIAMHU TEXHUKHU
0e301acHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMHU METAJIJIOB U UX COCAMHEHUN U SBICHUSMH, POUCXOASIIUMU C HUMU;

OMMHUCHIBATh XUMUUYECKUN IKCIIEPUMEHT C MIOMOII[BI0 €CTECTBEHHOTO (PYCCKOTO UJIH POJIHOIO) SI3bIKA U SI3bIKA XUMUH;

JieNaTh BBIBOJIBI MO PE3YyJIbTaTaM IMPOBEAECHHOTO HKCIIEPUMEHTA.

MeTanpeaMeTHbIe pPe3yJIbTATHI 00yYeHUsI

Ydamuics 10JKeH ymems:

OTIPELINIATh, HCXOMS U3 y4eOHOM 3a1a9u, HEOOXOIMMOCTh UCITOJIb30BAHUS HAOIIOCHUS WIH SKCIIEPUMEHTA.

Tema 3. Hemeranasl (25 4)

OO6miast xapakTepucTuka HemeTayioB: TmonoxeHue B Ilepuoamdeckoit cucreme xumuueckux siaementoB . .

MenpeneeBa,0cO0EHHOCTA CTPOEHHUSI aTOMOB, JJIEKTpooTpunarenbHocTh (D0) KakMepa «HeMeTamuyHocTu», psig 0.



Kpucranmnmuueckoe CcTpoeHHME HEMETaIOB — TMPOCThIX BemiecTB. AJjuiorponus. Dusznueckue CBOHCTBA HEMETAILIOB.
OTHOCHUTENBHOCTh OHATHI «METAIID) U «HEMETAJLI.
Boaopoa.llonoxenue Bomopona B Ilepuoanueckor cucreMe xumudeckux anemeHtoB Jl. M. MenneneeBa. CtpoeHue atoma u

MOJICKYJIBI. Pu3NUECKNe U XUMHUUYECKHE CBONCTBA BOAOpPOJZa, €T0 IMOJYYCHNC U IIPUMCHCHHC.

1 IIpu 1ByX4yacoBOM IUIAHUPOBAHHUM ITPOBOJUTCS TOJIBKO MpakTuyeckas padora 3

Bonaa.

Crpoenue moinekynbl. Bonoponnas xumuueckas cBs3b. Ouznueckue cBOMCTBA BOABL. AHOMAIUU CBOUCTB BOABL. [ uapoduibHbIe
u tuapodoOHBIE BemiecTBa. XUMHUYECKHE CBOMCTBAa BOibl. KpyroBopor Boawsl B mpupojae. Bomoouucrtka. Aspaiusi BOJIBIL.
britoBbie unbTpel. MuHepaibHble BOABL. JUCTHIITMpOBaHHAS BO/IA, €€ MOJyYeHUE U TPUMEHEHHE.

OO0mas xapakTepuCTHKA raJIOreHOB.

Crpoenue atroMoB. [IpocTeie BelecTBa 1 OCHOBHBIE COEIMHEHUS FaJIOT€HOB, NX CBOWCTBA.

Kpatkue cBenenust o xyope, 6pome, prope u itoae. [IpuMeHeHne rajoreHoB U X COSIMHEHUN B HAPOTHOM XO3SHCTBE.

Cepa.

Crtpoenne aroma, ajJIOTpOIUs, CBOMCTBA M NpuMeHeHue pomOuueckor cepbl. Oxcuabl cepsl (IV) u (VI), ux nomyuenwue,
CBONMCTBa U puMeHeHne. CepHasi KUCJI0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM X034icTBE. [IpOM3BOACTBO CEPHON KUCIOTBHI.

A30T.



CrpoeHue aroMa U MOJEKYJIbI, CBOMCTBA MPOCTOro BellecTBa. AMMHAK, CTPOCHUE, CBOMCTBA, MONYy4YeHUE U npuMeHeHue. Conn
aMMOHUSI, UX cBocTBa U mpuMeneHue. Okcuast azora (II) u (IV).

A30THasl KUCJIOTa, €€ CBOICTBAa M MpUMEHEeHHe. HUTpaTbl M HUTPUTHI, NpodJieMa MX COAEP)KaHHUS B CEIbCKOXO3AHCTBEHHOU
MPOAYKIIUU. A30THBIE YIOOpEHUSI.

dDocop.

Ctpoenne aToma, ajuIOTPONUs, CBOWCTBa Oenoro u KpacHoro docdopa, nx npuMmeHeHne. OCHOBHBIE COCAMHEHHS: OKCH/I
docdopa (V) u oprodochopHnas kuciorta, hocdarel. DochopHbIC YI00pCHHS.

Yraepoa.

Crtpoenne aToma, ajioTpomnusi, cBoicTBa Moaudukanmii, npumeHenue. Oxcuabl yriepona (II) m (IV), ux cBoiictBa u
npuMmeHeHue. KapOoHaThl: KaJabIUT, COJa, MOTalll, UX 3HAYEHUE B MPUPOJIC U )KU3HU YeJIOBEKA.

Kpemunii.

CrpoeHue aroma, KpUCTAUIMYECKUN KpeMHUM, ero cBoiicTBa u mnpuMeHeHue. Oxcun kpemuus (IV), ero mnpupogHbie
pa3HOBUAHOCTH. CHiuKaThl. 3HAYEHUE COEAVUHEHWW KPEMHUS B KMBOW M HeXuBOW mnpupone. I[loHsaTHE O cHUIMKaTHOU
MPOMBIIIJIEHHOCTH.

JlemoHcTpanum.

OO0pa3sIiel TATIOreHOB — MPOCTHIX BEIIECTB. B3anMoaeiicTBre raioreHoB ¢ HaTpueM, ¢ altoMUHNEM. BriTecHeHne xiaopoMm Opoma
WIA MOJa W3 PACTBOPOB HX coJied. BzammopaelcTBHE cepbl C MeETaylaMH, BOJOPOJIOM M KHCJIOpoAOM. BiammonernctBhe
KOHIIEHTPUPOBAHHOW Aa30THOW KHCJOTHI C Menblo. [lormomenne yriiem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccraHoBieHue
Meau u3 ee okcuga yriaeM. OOpa3ibl NPUPOAHBIX COCNMHEHHMM XJiopa, cephl, Qocdopa, yriepona, kpemuus. OOpasiibi

BaXHEHIINX TSI HAPOJAHOTO XO0351CTBA CylIb(haToB, HUTPATOB, KapOoHATOB, PocharoB. OOpa3sibl CTEKIa, KEPAMUKH, IIEMEHTA.



JlaGopaTopHbIe ONBITHI.

20. Ilomyuenme wu pacno3HaBaHue Bopopona. 21. HMccrmenmoBaHue mMNOBEPXHOCTHOIO HATKEHUs BoAbl. 22.PacTBopeHne
NepMaHraHara Kajius Wid MEeJHOro kynopoca B Boje. 23. I'maparanus o6e3BoxenHoro cyiabdarta meau (II). 24. Usrorosienue
TUIICOBOIO OTIEYATKA.

25. O3HaKOMJIEHUE C KOJUICKITHEH OBITOBBIX (GUIbTPOB. 26. O3HAKOMIICHUE C COCTAaBOM MHUHEpaIbHOW BOJbI. 27. KauecTBeHHas
peakiusi Ha rajoreHua-uoHbl. 28. [lonydeHne u pacrno3HaBaHue Kuciopona. 29. 'opeHue cepbl Ha BO3IYXE U B KHUCIOPOJE.
30.CgoiicTBa pa3baBieHHOW cepHOM KuciIoThl. 31. M3ydenme cBoiicTB ammmaka. 32. Pacmo3naBanue coneit ammonwus. 33.
CaotiicTBa pa30aBlIeHHON a30THOM KUCTOTHI. 34. B3anmoelicTBre KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menbto. 35. ['openue
docdopa Ha Bo3nyxe U B kuciopoje. 36. PacnoznaBanue docdaron. 37. ['openue yris B kucinopose. 38. [lonydenue yroiabHoM
KHUCIIOTHI U u3y4deHue ee cBoicTB. 39. [lepexon kapOOHATOB B rUAPOKapOOHATHI.

40. Paznoxxenue ruapokapOonara Harpus. 41. [Tonydenne KpeMHEBON KHUCJIOTHI M U3yUEHHE €€ CBOMCTB.

IIpeameTHBIE pe3yJbTAThI 00yYeHUsI

VYyammiics 10JKeH ymembp:

WCIIONb30BaTh MPU XAPAKTEPUCTUKE METAJUIOB M HMX COCAUHEHHUN TOHSTHUS: «HEMETAJUIbI», «TaJOTE€HbI», «aJUIOTPOIHBIE
BUJIOM3MEHEHHUS», (OKECTKOCTh BOJbI», «BPEMEHHAs JKECTKOCTh BOJBI», «IIOCTOSHHAS JKECTKOCTh BOJBI», «OOIIasi K€CTKOCTh
BOJIBIY;

JaBaTh XapaKTEPUCTUKY XUMUYECKHX AJIEMEHTOB-HEMETAIJIOB (BOJOpPOJA, TaJOT€HOB, KHUCIOpPO/aa, cephl, a3ora, (ocdopa,
yriepoja, KpeMHus1) o ux nonoxenuto B [lepuognueckoii cucreme xumuueckux anemeHToB J[. M. MenzaeneeBa (XuMudeckuii

3HaK, HOpH,ZIKOBLIﬁ HOMCp, IICPpHUOIA, I'PYIIIIa, ITOATPYIIIId, OTHOCUTCIIbHAA aTOMHAA MaCCa, CTPOCHUC aTOMa (3ap5111 sapa, 4uciio



MIPOTOHOB U HEUTPOHOB B s/Ipe, OOIee YUCIO AJIEKTPOHOB, pacIpeieieHrue dJEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), MPOCTOE
BEILIECTBO, (hOopMysia, Ha3BaHME U THUIl BBICHIETO OKCHUJA W TUIApOKcHna, Gopmysia U XapakTep JIETYy4ero BOAOPOIHOTO
COCIUHEHUA);

HA3bIBATh COSAMHEHUS HEMETAIIOB U COCTABIISITh MX (DOPMYJTBI IO HA3BAHUIO;

XapaKTepU30BaTh CTPOEHUE, OOIIIEe PU3NIECKUE U XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB;

OOBSCHATH 3aBUCUMOCTh CBOMCTB (WM TpEIACKa3blBaTh CBOMCTBA) XHMHYECKHX DJICMCHTOB-HEMETAIIOB  (pajuyc,
HEMETANTNYECKNUE CBOMCTBA JJEMEHTOB, OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA JJIEMEHTOB) M 00pa3yeMbIX HMHU
COCAMHEHUN (KUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX OKCHJOB UM THIPOKCUAOB, JETYYMX BOJOPOJHBIX COCIUHEHUH,
OKHCJIUTEITLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT ToJiokeHus B Ilepumommueckoit cucteMe xuMuueckux ayemeHToB JI. .
Meneneena;

OIMHUCHIBATh OOIIME XMMHUYECKHE CBOMCTBA HEMETAUIOB C MOMOIIBI €CTECTBEHHOIO (PYCCKOro WJIM POJHOIO) sI3bIKa M sI3bIKA
XAMUH;

COCTaBJISITh MOJIEKYJISIDHBIE YPABHEHHUSI PEAKIMd, XapaKTEPU3YIOIIUX XMMHUYECKUE CBOWCTBA HEMETAJIOB U UX COCAMHEHHH, a
TAKKE JIEKTPOHHBIEC YPAaBHEHUS IPOLIECCOB OKUCIICHUS-BOCCTAHOBJICHUS;

YPaBHEHHUS DJIEKTPOJUTHUYECKOW JUCCOUMALAN;, MOJEKYJSAPHBIE, IOJHBIE U COKPAUICHHBIE WOHHBIC YPABHEHUS PEAKLIHUMN C
Y4aCTHUEM BJIEKTPOJIUTOB;

YCTaHABJIMUBATh MPUYUHHO-CJIEACTBEHHBIE CBS3M MEXAY CTPOCHHEM aTOMa, XUMHUYECKOW CBSI3bI0, THUIIOM KPHUCTAJIMYECKOU
PEIIEeTKH HEMETAUIOB Ml X COCIMHCHHM, MX OOIMMHU (DU3NYECKUMU U XUMHYECKUMH CBOMCTBAMH;

OIMMCHIBATh XUMHUYECKHUE CBOMCTBA BOJOPOJa, FaJOreHOB, KUCIOPOIa, cephl, a3ota, ¢ocdopa, rpadura, ajiMaza, KpEeMHUI U UX

COC,ZII/IHCHI/Iﬁ C IIOMOIIBIO CCTCCTBCHHOI'O (pyCCKOFO HJIN pOIIHOTO) SA3bIKa U A3bIKa XUMHWH,



OIMUCBIBAThH CIMIOCOOBI YCTPAHEHHUSI )KECTKOCTU BOJIbI M BBITIOJIHATH COOTBETCTBYIOIINI UM XUMUUYECKUN IKCIIEPUMEHT;

BBITIOJTHATh, HAOJIOAATh U OMKMCHIBATh XUMHUYECKUM DKCIIEPUMEHT IO PACIO3HABAaHWIO MOHOB BOAOPOJa U aMMOHUS, CyJbdar-,
KapOoHaT-, CUIMKat-, pocdar-, xaopua-, 6poMua-, UOAUA-UOHOB;

AKCIEPUMEHTAIBLHO MCCJIEIOBaTh CBOMCTBA METAUIOB M WX COCAUHEHMM, peliaTh SKCIEPUMEHTAIbHBIE 3aJaud IO TeMe
«Hewmeramnb»;

OMUCHIBATh XUMHYECKUN IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 UJIM POJAHOTO) s3bIKa U S3bIKa XUMUU;

MPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyJiaM W ypaBHEHHSIM pEaKIMH, MPOTEKAIOIMMX C Yy4acTHEM HEMETaUIOB U HUX
COeIUHEHUM.

MeTanpeaMeTHbIe pe3yJbTATHI 00yYeHUsI

Ydamuncs 10JKeH ymems:

OpraHU30BBIBATH YUYEOHOE B3aMMOJICHCTBHE B TpyIIe (pacipeaesisiTh PO, JOrOBapUBATLCS JIPYT C IPYroM U T. 1.);

MpeABUJIETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PEIICHUMH;

MMOHUMATh IPUYUHBI CBOETO HEYCIIeXa U HaXOJUTh CIIOCOOBI BHIXO/1a U3 ATOM CUTYyalluu;

B JIMAJIOTE C YUYMUTEJIEM YUYUTHCS BbIpA0AThIBATH KPUTEPUU OIEHKU U OMPEACNSITh CTENEHb YCHEIIHOCTH BBINOJIHEHUS CBOEH
paboThI U pabOTHI BCEX, UCXOIS U3 UMEIONIUXCSI KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUU OIICHKHU U TIOJIH30BAThCSI KIMH B XOJI€
OIICHKH M CAMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUSI, ApTYMEHTUPYS €€;

MOATBEPKAaTh apryMEHTHI (paKkTamu;

KPUTUYHO OTHOCUTBHCSI K CBOEMY MHEHHUIO;

CIylmIaThb APYrux, IblTaTbCA IPUHUMATD APYI'YIO TOUKY 3PCHUA, OBITH TOTOBBIM MU3MCHUTHL CBOIO TOUYKY 3pCHUA,



COCTaBJIATH pedepaT 1o onpeneneHHoi popme;

OCYILIECTBIISITh KOCBEHHOE PA3JAEIUTENBHOE 1OKA3aTENBCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeJUHEHUd HEMETAJLIOB (3 ‘-l)l

1. Pemenue skcnepumeHTaNbHBIX 3amad no teMme «lloarpymma ramoreHoBy». 2. PemeHune 3KCIIEpUMEHTAIBHBIX 3a1ad 110
teme«lloarpynma xucnopoma». 3. Pemenue skcnepuMeHTaNbHbIX 3anad no Tteme «lloarpynma asora». 4. Pemenne

AKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «lloarpymnma yraeponay. 5. [lomydenue, coOupanue u pacro3HaBaHUE Ta30B.

IIpeameTHbIE pe3yabTAThI 00y4YeHUSs

Ydamucs 10JKeH ymems.

oOpamatbcsi ¢ J1abopaTOPHBIM O0OPYJAOBAaHWEM M HarpeBaTelIbHBIMH MPUOOpaMH B COOTBETCTBHHM C TpPAaBUIAMU TEXHUKH
0e301acHOCTH;

Ha0II0/1aTh 32 CBOMCTBAMU HEMETAJIOB U UX COCAUHEHUM U SIBJICHUSMH, IPOUCXOASIIUMU C HUMU;

OMMHUCHIBATh XUMUUYECKUN IKCIIEPUMEHT C MIOMOII[BI0 €CTECTBEHHOT'O (PYCCKOTO UM POJIHOIO) SI3bIKA U SI3bIKA XUMUH;

JI€NaTh BBIBOJbI IO PE3YIbTaTaM MPOBEIEHHOIO SKCIEPUMEHTA.

MeTanpeaMeTHbie pe3yJbTaThl 00y4eHUs

Yyamuiics 10JI2KeH ymems:

onpeacATb, UCXOOs U3 yqe6H0171 3aJa4u, HGO6XOI[I/IMOCTB HCIIOJIb30BaHUA Ha6J'IIOI[eHI/I$I HJIN SKCIICPUMCHTA.

1 Ipu AByX4acOBOM IUTAHUPOBAHUH MTPOBOAATCS TOJIBKO IpaKTUUYeCKue padboTsl 1,2 u 5.



Tema 5. O0001eHMe 3HAHUI IO XMMHH 32 KyPC OCHOBHO# IKoJbI. [loaroroska

K rocyaapcrBeHHoii uroropoii arrecranuu ('MA) (10 v)

[lepnonnueckuit 3akoH u llepuommueckas cucrema xumuueckux diaeMeHTOB JI. WM. MenneneeBa. ®u3n4eCKUil CMBICH
MOPSAJIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB NEpHOJa MU TIpynmbl. 3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB 3JEMEHTOB U HX
COEIMHEHUH B MEPUOJaX U TPYNIaxX B CBETE NPEICTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HayeHue MEePUOJUYECKOro 3aKOHA. Buabl XUMUYECKHUX CBSI3€M M TUIBI KPUCTAJUIMYECKUX PEUIETOK. B3auMOCBsA3b CTpOeHUS U
cBOMCTB BemiecTB. Kiaccudukanus XUMUYECKUX PpEAKIM MO pa3IMYHBIM MPU3HAKAM (YHCIO W COCTaB pEarupyroumx u
00pa3yIoluXcs BEIIECTB; HAIMYNE

rpaHuiibl  pazgena (a3; TerioBod 3(dexT; HM3MEHEHHWE CTeleHeW OKHUCIEHUS aTOMOB; HCIIOJNIb30BAHUWE KaTallu3aTopa;
HarpaBlieHHe MnpoTekaHusi). CKOpOCTh XMUMHUYECKMX peakiuil u (pakTopsl, Biauswonme Ha Hee. OOpaTUMOCTh XUMHUYECKUX
peakuuii ¥ crocoObl CMEIIEHHS] XUMHYECKOTO PABHOBECHS.

[IpocThie U cioxHbIEe BemecTBa. MeTamibl U HeMeTauibl. ['eHeTuyeckue psiibl MeTajlia, HeMeTalla U MepeXoAHOro MeTaia.
Okcubim THUAPOKCUIBl (OCHOBAaHHUS, KHUCIOTHI, aM(OTepHbIe THUAPOKCHIbI), coau. Mx cocraB, kiaccudukanus v oOume

XUMHMYECKHUE CBOMCTBA B CBETE TCOpHUHU BJIGKTpOHHTH‘IeCKOﬁ JUCConMralu.

JIMYHOCTHBIE Pe3yJbTATHI 00yYeHUsA
VYyammiics 10aKeH:
3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHE COOBITHS, CBA3aHHbBIC C Pa3BUTHEM XUMHUHU M OOIIECTBA; TOCTHKEHUS B 00JIaCTH

XUMHUHU U KYJIbTYpHBIE TPaaullMu (B YAaCTHOCTH, Hay4YHbIC TPAJUIIMH) CBOCH CTpaHbl; OOLIEMUPOBBIE NOCTHKEHUS B 00JacTH



XUMHH; OCHOBHBIC MPUHITUITEI M TIPaBUJIa OTHOIICHHS K MPUPOJIC; OCHOBBI 3J0POBOr0 00pa3a KHU3HHU M 3]I0pOBbecOSpEraroImx
TEXHOJIOTHUH;

MpaBWIa TIOBEACHUS B UYPE3BBIYAMHBIX CHUTYAIUSAX, CBSI3aHHBIX C BO3JCUCTBHEM pPa3UYHBIX BEIIECTB; OCHOBHBIC TIpaBa U
00s3aHHOCTH TpakJaHWHA (B TOM YHCJIE Y4YaIlerocs), CBS3aHHBIE C JUYHOCTHBIM, NPOGECCHOHATBHBIM W KU3HCHHBIM
CaMOOTIPEICIICHUEM;

COIMATBHYIO 3HAUYMMOCTD U COJICpKaHMEe podeccuid, CBI3aHHBIX C XUMHUCH;

UCHBIMBIBAMDb. TYBCTBO TOPAOCTH 32 POCCHMCKYIO XMMHUYECKYIO HAyKy M yBaX€HHE K MCTOPHUU €€ Ppa3BUTHS; YBAXKCHHE U
MIPUHATHE JOCTH)KECHUN XUMHHU B MUpPE; JIFOOOBh K MPUPOE; YBAKCHUE K OKPYXKAIOMKM (yJaluMCs, YIUTEISAM, POAUTEIIM U
Ip.) — yMETh CIyIaTh W CIBIIIATh MapTHEpa, MPU3HABATh MPABO KaKJAOr0 Ha COOCTBEHHOEC MHEHHE, MPUHUMATh PEIICHUS C
YYETOM MO3HUIIUHA BCEX YYACTHHUKOB; YYBCTBO MPEKPACHOI'O U ICTETHUECKHUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BEIIIECTB U
WX MpEeBpaIIeHUi; CaMOYBOXKCHHE W SMOITMOHAILHO-TIOJIOKHUTEIIBHOE OTHOIIIEHHUE K ceOe;

npu3Hagams: NEHHOCTH 3I0POBBS (CBOETO U IPYTUX JIOEH); HEOOXOMMMOCTh CAMOBBIPKCHHS, CAMOPEATH3AIUH, COITMATBHOTO
MIPU3HAHNUS,

0CO3Hagamp: TOTOBHOCTH (WJIM HErOTOBHOCTh) K CaMOCTOSTENbHBIM IOCTYNIKAM W JCHCTBUSM, OTBETCTBEHHOCTh 3a WX
PE3yNbTAaThl; TOTOBHOCTh (MJIM HErOTOBHOCTH) OTKPBITO BBIPAXKaTh W OTCTAWBATh CBOIO TMO3UIIMI0 M KPUTUIHO OTHOCHUTHCS K
CBOUM ITOCTYIIKaM;

nposaeaamb: SKOJIOTHUECKOS CO3HAHHE, JT00pOXKEIaTeIbHOCTh, JOBEpHE M BHHMATCIBLHOCTH K JIIOASM, TOTOBHOCTh K
COTPYAHUYECTBY M APYXKOE, OKa3aHHUIO IOMOIIM TE€M, KTO B HEW HYXKJIaeTcs; 0O0OOIICHHBIM, YCTOWYMUBBIA M W30HMpATEIIbHBIN

MO3HABATEIILHBIN HHTCPCC, NHUIIUATHUBY H JIF0003HATEIBLHOCTE B N3yUCHHUN MHpa BCUICCTB U peaKHI/IfI; HCICYCTPCMIICHHOCTD U



HAaCTOMYUBOCTh B JOCTHKEHUHU IIeJiel, TOTOBHOCTh K IPEOJOJICHUIO TPYIHOCTEH; yOEKJIEHHOCTh B BO3MOXKHOCTH ITO3HAHUS
MIPUPOJIbI, HEOOXOAUMOCTH PA3yMHOT'0 UCIIOJIb30BAHUS JOCTH)KEHUN HAYKH M TEXHOJIOTUH sl pa3BUTHS 0OIIECTBa;

ymMemsp: YCTaHABIMBAThH CBS3b MEXKIY IIEJIbI0 M3YUCHHS] XUMUU U TEM, JJIsl 4YerO OHA OCYIIECTBIsETCS (MOTUBAMU); BBITIOIHSATh
KOPPUTHPYIOIIYIO CaMOOIEHKY, 3aKITIOYAIONIYIOCS B KOHTPOJE 3a MPOIECCOM HM3YyYEHHS XMUMHUHA M BHECEHHH HEOOXOTUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIMX 3TarmaM W CIoco0aM M3Y4YeHHS Kypca XHWMUU; BBITIOJIHSATH PETPOCIIEKTUBHYIO CAMOOIICHKY,
3aKJIIOYAIONIYIOCS B OLIEHKE Ipoliecca U pe3yJibTaTa U3y4eHUs] Kypca XMMUU OCHOBHOM IIKOJIbI, MOABEIECHUH UTOTOB HA OCHOBE
COOTHECEHUS LIeTIEH U PE3yJIbTATOB;

CTPOUTH >KU3HEHHBIE W MNpodecCHOHATIbHBIE IUIAHBI C YYETOM KOHKPETHBIX COIMAIbHO-UCTOPUUYECKUX, MOJUTHUYECKUX U
HKOHOMHYECKHUX YCIOBHI; 0CO3HABATh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

MPUHUMAEMBIM B JKM3HU PEIICHUSIM; BECTH JAHAJIOI HA OCHOBE PABHONPABHBIX OTHOIICHWN M B3aUMHOTO YBAXKEHUS; BBIJEISAThH
HPaBCTBEHHBIN ACMEKT MOBEACHUS M COOTHOCUTHh MOCTYNKU (CBOM W JPYTUX JIOJIEH) U COOBITHUS C MPUHATBIMU ITHYECKUMHU
HOpMaMu; B TIpejieniaX CBOMX BO3MOXKHOCTEW MPOTUBOJICHCTBOBATH JACHCTBUSIM U BIHUSHUAM, MPEACTABISIONINM yYTPO3Y KU3HHU,

3I0POBBIO M 0€30MaCHOCTH JTUYHOCTH M OOIIECTRA.

Ilnanupyemble pe3yabTaThbl 00y4YeHMSI:

BbInyCKHUK HAYYHTCS:

* OIIMCHIBATh CBOMCTBA TBépI[BIX, KUAKHUX, F3,3006p3,3HBIX BCIICCTB, BBIACIIAA UX CYIIICCTBCHHLIC ITPU3HAKHU,



* XapaKTEepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIMBATH MIPUUYMHHO-CIIEACTBEHHBIE CBA3U MEKIY
JAHHBIMHU XapaKTEPUCTUKAMU BEIIIECTBA;

* pPacCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHN «aTOM», «MOJIEKYJIA», «XUMUUYECKHUM JIEMEHT, «IIPOCTOE BEUIECTBOY,
«CIJIO)KHOE BEILIECTBOY, «BAJCHTHOCTH), UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEHIIMX BEMIECTB C IMOMOIIBID XUMUYECKUX (POPMYNI M CYIIHOCTh XHUMHUYECKUX PEAKIHUNA C
MMOMOILBK) XUMUYECKUX YPABHECHUU;

* BBIYUCIISATH OTHOCUTEIBHYI) MOJIEKYJSIPHYIO M MOJSPHYKO MacChl BEIIECTB, a TAKKE€ MACCOBYIO IO XHMHUYECKOIO
AJIEMEHTA B COCIMHEHUSX I OLIEHKU UX TIPAKTUYECKON 3HAYNMOCTH;

* CPaBHUBATH IO COCTABY OKCHUbI, OCHOBAHUS, KHCIIOTHI, COJIU;

* KJIaCCU(PUIIUPOBATH OKCHUJIBI U OCHOBAHMSI 10 CBOMCTBAM, KHCIIOTBI U COJIA 10 COCTAaBY;

* MOJIL30BATHCS JIAOOPATOPHBIM 000PY0BAHUEM M XUMUYECKON MOCYI0M;

* IPOBOJIUTH HECJIOKHBIE XUMUYECKHE ONBITHI U HAOMIOJACHUS 3a W3MEHEHHUSIMU CBOWCTB BEIIECTB B MpOIECCe HX
MpeBpalleHuii; COOII01aTh MpaBUila TEXHUKH 0€30MaCHOCTH MPHU IIPOBEJEHNN HAOI0ICHUI U OMBITOB;

* pa3IMy4aTh HKCHEPUMEHTATBLHO KUCIOTHI U IIETOUH, MOJIb3YICh UHIMKATOPaMHU; OCO3HABATh HEOOXOAUMOCThL COOJIIOICHUS
Mep 6€30MacHOCTH MPHU OOPAIEHUH C KUCIOTAMU U IIEI0YaMH.

* packpbIBaTh CMbICH niepuoandeckoro 3akona /1. . Menaeneena;

* OMKCHIBATh U XapaKTEPU30BaTh TAOIUUYHYIO (POPMY MNEPUOIUYECKON CUCTEMBI XUMUYECKUX JIEMEHTOB;

* XapaKTEpU30BaATh COCTAB ATOMHBIX SIJEP U PACIPEICICHUE YUCIIA JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX
AJIEMEHTOB MAJIBIX IEPUOJIOB MEPUOJUUECKON CUCTEMBI, a TAK)KE KAJIUS U KaJIbLIUS;

¢ pa3jindaTb BUAbI XUMMYECKOU CBSI3H: HOHHYIO, KOBAJICHTHYIO ITOJIIPHYIO, KOBAJICHTHYIO HCITOJIAPHYIO 1 MCTAJUNIMYCCKYIO,



* U300paKaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMU CBSI3SIMU PA3HOTO BUJIA;

* BBISIBJISITh 3aBUCUMOCTDH CBOMCTB BEIIIECTB OT CTPOCHUS UX KPUCTAITUYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METAJTUYECKUX;

* XapaKTepHU30BaTh XUMUYECKHUE DJIEMEHTHI U UX COCIUHEHUS! HA OCHOBE MOJIOKEHUS SJIEMEHTOB B MIEPUOAUYECKON CUCTEME U
O0COOEHHOCTEH CTPOEHHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUYEHUE MEPUOJUYECKOr0 3aKOHA M MEPUOANYECKONW CHUCTEMBI
xummudeckux anemeHToB [I. . MenneneeBa; ¢ 0OBACHATh CYyTh XMMHUYECKHX MPOIECCOB M WX MPUHIMIHAIBHOE OTIMYHE OT
(hU3UYECKUX;

* Ha3bIBaTh PU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKITH;

* YCTAHABJIMBATh MPUHAMIEKHOCTh XMUMHUUYECKOW PEAKIUU K OMNpeNeIEHHOMY THUIY IO OJHOMY U3 KJIACCHU(PUKAIIMOHHBIX
MIPU3HAKOB: 1) MO YMCITYy U COCTaBY MCXOJHBIX BEIIECTB U MPOJYKTOB PEaKIUU (pEeaKuu COSAUHEHHUS, PA3IOKEHUS, 3aMEILICHUS
1 oOMeHa); 2) MO BBIICIICHUIO WM MOTJIOMICHUIO TEIIOTHI (PeakinK SK30TePMUUECKUE U DHIOTEPMUUECKHUE); 3) IO U3MEHEHUIO
CTCIICHEH OKHMCICHHUS XHMHYECKHX JJIEMEHTOB (pEakIMd OKHCIHTEIbHO-BOCCTAHOBUTEIBbHBIC);, 4) M0 00paTMMOCTH Ipoliecca
(peakuuu oOpaTuMbie U1 HEOOpATUMBIE);

* COCTaBJISITh YPaBHEHUS DJCKTPOIUTUUYECKONW NMCCOIMAIMUA KUCIOT, IIENOYEH, COJEH; MOJHbIE U COKpAIICHHBIE MOHHBIC
ypaBHEHUS peakiuii 0OMEHa; ypaBHEHHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

* MPOTHO3UPOBATH MPOAYKTHl XUMUUYECKUX PeAKIuii o GopMyIamM/Ha3BaHUSIM HCXOIHBIX BEIIECTB; OMPEICNIATh UCXOIHBIC
BEIIECTBA M0 (opMysIamM/Ha3BaHUSIM MTPOTYKTOB PEAKINN;

* COCTaBJISITh YPABHEHUSI PEAKIIMM, COOTBETCTBYIOUIUX MOCIEAOBATEILHOCTU («IIETIOYKE») MPEBPAIICHU HEOPraHMYECKUX

BCIICCTB pPA3JIMYHBIX KJIACCOB;



* BBISIBJISATH B IIPOLIECCE DKCIIEPUMEHTA ITPU3HAKU, CBUIETEIBCTBYIOIINE O TPOTEKAHUN XUMHUYECKON PEAKIINY;

* IPUTOTOBJISATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOM J0JIEU paCTBOPEHHOIO BEIIECTBA;

* OIIPEAENATh XapaKTep CPeabl BOAHBIX PACTBOPOB KHUCIIOT U LIEIOYEH 110 N3MEHEHHUIO OKPACKU MHIMKATOPOB;

* IPOBOJNTH KAYECTBEHHBIE PEAKIIMH, ITOATBEPKAAIOIINE HAIMYME B BOJHBIX PACTBOPAX BEIIECTB OTAEIBHBIX HOHOB

* OMPEAENATh MPUHAAICKHOCTh HEOPraHMUECKHUX BEIIECTB K OAHOMY U3 M3YYEHHBIX KIACCOB/TPYII: METAJIBI M HEMETAJLIbI,
OKCH/[IbI, OCHOBaHUs, KUCJIOTHI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPENENATh BAICHTHOCTD U CTENEHb OKMCIICHUS 2JIEMEHTOB B BELECTBAX;

* COCTaBJIATh (POPMYJIbI HEOPraHMYECKUX COEAMHEHUN IO BAJIEHTHOCTSM M CTENEHAM OKMCIEHHUS SJIEMEHTOB, a TaKXkKe
3apsaM MOHOB, YKa3aHHBIM B Ta0JMIlE paCTBOPUMOCTH KUCIIOT, OCHOBaHHUM U COJIeH;

* 00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS (PU3MUYECKUX U XMMHUUYECKUX CBOMCTB MPOCTHIX BEHIECTB (METAINIOB U HEMETAJIIIOB)
Y UX BBICIIUX OKCHJIOB, 00Pa30BAHHBIX 3JIEMEHTAMH BTOPOT'O U TPETHETrO MEPHUOJIOB;

* Ha3bIBaTh OOLIME XUMHUYECKHE CBOMCTBA, XapaKTepPHBIE JIJIsl TPYII OKCUAOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOLIME XMMHYECKHME CBOMCTBA, XapaKTEPHbIE I KaXJOro0 M3 KJIACCOB HEOPraHWYECKHUX BEUIECTB: KHUCIOT,
OCHOBAHHM, COJIEH;

* IPUBOJUTHL IIPUMEPBI PEAKLIMM, MOATBEPKIAOIINX XUMUYECKUE CBOWCTBA HEOPTAaHMYECKUX BEIIECTB: OKCUAOB, KHUCIIOT,
OCHOBAHHUM U COJICH;

* OIIPEAENATh BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUAX;

* COCTaBJIATH OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIM OajIaHC (I[J'IH N3YUYCHHBIX peaKuHﬁ) 110 IIPCAJIOKCHHBIM CXCMaM pCaKHHﬁ;



¢ IIPOBOOUTDH na60paT0pHLIe OIIBITBEI, MOATBCPKAAIOIINUEC XHUMHUUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKuX

BECIIECTB;

Boinycknuk noayuum 603mM0x4#CHOCHb HAYUUMbCA:

* 2PAMOMHO 00PAYAMBCL C BEUIECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXO0OUMOCMb COONIOOEHUS NPABUIL IKONOSUYECKU 0Ee30NACHO20 NOBedeHUsl 8 OKpyicaloujel npupooHoll
cpeoe;

* NOHUMAMb CMbICA U HEOOXOOUMOCb COONIOOCHUs. NPeONnUCAHUN, NpedazaemviX 8 UHCMPYKYUSAX NO UCHOJb308AHUIO
Jlekapcmas, cpedcmes OvimoBol Xumuu u op.;

* UCNONIL308AMb NPUOOPEeMEHHbIE KNI0Uesble KOMNEeMEeHMHOCMU NPU  BbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO
U3YYEHUIO CBOUCMS, CNOCO008 NOLYUeHUs U PACNO3HABAHUSL 6eUjeCNg;

* Pa3eueamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3YSL CPeOCmea YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu
pabome ¢ mexkcmamu y4yeOHUKa U OONOIHUMENbHOU IUMEPAmypol, CNPABOYHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCHb K
VBANHCEHUIO UHOL MOYKU 3PEHUSL NPU 0OCYHCOEHUU Pe3YTbMAmos8 bINOJHEHHOU pabombl;

* 00BEKMUBHO OYeHUBamsv UHDOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax, KpumuyecKku OmMHOCUMbCA K
ncegooHayUHOU UHGDOpMayUuU, HeO0OPOCOBECMHOU peKlame, KACaroweucs UCNOIb308aHUs PA3TUYHBIX 6eLeCma.

* 0CO3HABAMb 3HAYUEHUE MEeOPEMUUEeCKUX 3HAHULL Ol NPAKMUYECKOU 0essmelbHOCMU Yell08eKd,

* ONUCHIBAMb U3YUEHHBIE 00BEKMbl KAK CUCTEMbL, NPUMEHSSA JI02UKY CUCTNIEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCHAX NepUoOUdecKoll CUCmemMbl XUMUYECKUX JJIeMeHmOo8 Osi OO0bIACHeHUs U

nped@udeﬂuﬂ cBoUCm8 KOHKpDEMHbIX seujecme,



* Pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb HOCPeOCMBOM YenyOlleHuUs: 3HAHUL 00 UCMOPUU CMAHOBIEHUS XUMUYECKOLL
HAYKU, €€ OCHOBHBIX NOHAMUL, NePUOOUYECKO20 3AKOHA KAK 0OHO20 U3 BANCHEUUUUX 3AKOHO8 NPUPOObL, 4 MAKICE O COBPEMEHHBIX
O00CMUINCEHUAX HAYKU U MEXHUKU.

* coCcmasnams MOJIEK)JIAPHbIE U NOTIHbIE UOHHbLE YPABHEHUSI NO COKPAWEHHBIM UOHHBIM YPABHEHUAM,

* NPUBOOUMb NpUMEPbl  Pearkyuil, NOOMBEPHCOAIOWUX CYWECBOBANHUE B3AUMOCEAZU MeHCOY OCHOBHLIMU KIAACCAMU
HeOp2aHuyecKux 6euecms;

* NPOCHO3UPOBAMb PE3VIbMaMbl 6030€UCMBUS PA3IUYHBIX (DAKMOPO8 HA USMEHEHUe CKOPOCIMU XUMUYECKOU peaKyuu,

* NPOCHO3UPOBAMb PE3VIbIMAMblL 8030CUCMBUSL PA3IUYUHBIX (PAKMOPO8 HA CMeWeHUe XUMULECKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUeC8 Had OCHOBEe UX COCMABA U CMPOEHU,

* IPOCHO3UPOBAMb CNOCOOHOCIb BeUeCmBd NPOSGISIMb OKUCIUMETbHbIE UTU B0CCMAHOBUMENbHbIE CEOUCMBA C YYEMOM
cmenemnell OKUCIeHUsL JIeMEeHMO08, 8X00UUX 8 €20 COCNA8;

* BLIAGIAMb CYUWECMBOBAHUE 2EHEMUYECKOU B3AUMOCEA3U MeHCOY BeecCmeamu 8 psady:. Npocmoe 6eujecmso — OKCUO —
2UOPOKCUO — COTIb,;

* 0p2anU306b16aMb, NPOBOOUMDb YUEHUYECKUe NPOeKmbl NO UCCIe008AHUIO CBOUCME Beuecms, UMeIWUX B6AaXiCHOe

npakmuiyecKkoe 3Ha4eHue.

Onuncanue y4yeOHO-METOAMYECKOT0 W MATEPHAJBLHO-TEXHHYECKOr0 obOecrnedyeHus

YueOHO — MeTOANYECKOE 00ecredYeHue



1.IlpumepHast mporpaMma OCHOBHOI'O 00111ero 00pa3oBaHus 10 XUuMUH (0a30BbI YPOBEHbD);

2.ABtopckas mporpamma O.C.['abpuensina, coorBercTBytomas enepaibHoMy ['ocynapcTBEHHOMY 00pa3oBaTEIbHOMY
CTaHJAapTy OCHOBHOIO o0uiero o0pazoBaHus U JonyuieHHas MuHuctepcTBoM oOpa3oBanusa U Hayku Poccuiickoin @enepanyu
(O.C.I'abpuensa [Iporpamma kypca xumun st 8-9 kiraccoB obmeodpazoBarenbHbix yupexaenuit / O.C.I'abpuensa. — M.
Hpoda, 2012r.).

3.1 abpuenan O. C., Ocmpoymos U. I'. HactonbHas kaura yunrteis. Xumus. 9 k 1.:. Meroaudeckoe mocodue. — M.: JIpoda,
2010r

4. Xumus. 9 k 1.: Koutposibsabie u mpoBepodHbie padoThl K yueoHuky O. C. ['abpuensna «Xumus. 9 / O. C. I'abpuensn, 1. H.
bepeskun, A. A. Ymakosa u 1p. — M.: [Ipoda, 2009r.

S5.I'abpuenan O. C., Ocmpoymos HU. I'. U3yqaem xumuio B 9 k 11.: lunaktudyeckue matepuansl. — M.: biauk mmtoc, 2009r.

6./ abpuenan O. C., Hfuwyxosa A. B. Pabouas terpanp. 9 k 1. K yuedbnuky O. C. 'aGpuensna «Xumus. 9». — M.: JIpoda, 2012r.

[.I'abpuenan O. C., Bockoboiinukosa H. II. Xumusi B TecTax, 3amadax, ymnpaxHeHusx. 8— 9 kia.— M.: [Ipoda, 2009r.

MarepuajibHO-TeXHUYECKOE O0ecredeHue:
Jlns oOyueHus] ydaluxcsi OCHOBHOM IIIKOJIBI B COOTBETCTBUU C TpeOoBaHusaMU DenepaibHOro TOCYAapCTBEHHOIO
0o0pa30oBaTENbHOrO  CTaHJAApTa HEOOXOAMMA peanu3alus JeATeIbHOCTHOrO Moaxoda. JlesTenbHOCTHBIA NOAXO0NI Tpedyer

MOCTOSIHHOM OIIOPEI IIponecca 06yquH>1 XHUMHUH Ha HeMOHCTpaHHOHHLIﬁ OKCIICPUMCHT, IMPAKTUICCKUC 3aHATHA U Ha60paTOpHI)Ie



OIIbITBI, BBLIIMOJHACMBIC YYallUMHUCA. Kabuner xumun OCHaIIIéH KOMINUICKTOM JACMOHCTPAllMOHHOI'O H J1a60paT0pH0r0

00OpYy/IOBaHUS MO XUMHH JJIsi OCHOBHOM IIKOJIbI. B kabuHETe XMMUM OCYIIECTBISIOTCS KaK ypOUYHas, TaK U BHEYpouHas (HOpPMbI yueOHO-
BOCIIUTATEIbHON AESITENbHOCTU ¢ yyamumucs. OcHaiieHue B 60blel yactu cootBeTcTBYeT [lepeunto o0opynoBanus KaOMHETa XUMUU M BKIIIOUAET
pa3IuyYHbIe TUIBI CpelicTB 00yueHus. bosblnyio yacTe 000pyI0BaHUS COCTABISAIOT Y4eOHO-TIpaKTUYECKOe U yuyeOHO-1abopaTopHoe 060pya0BaHUE, B
TOM YHCJE€ KOMIUIEKT HaTypalbHBIX OOBEKTOB, MOJENH, MPUOOPHl M MHCTPYMEHTHI I MPOBEACHUS JAEMOHCTpPALMH M TMPAKTUUYECKUX 3aHATHUH,
J€MOHCTpaIMOHHbIE TaOIUIIbI, BUIE0, MEIa OCHAIICHHUE.

B xoMIuIeKkT TeXHHYEeCKHX W MH()OPMAIIMOHHO-KOMMYHUKAaTHBHBIX CPEJICTB OOy4YEeHHUS BXOJIAT: ammaparypa Ul 3aliceil 1 BOCIIPOM3BEICHHS
ayano- W BUACOMH(POPMALNH, KOMIIBIOTEP, MyJIbTUMEINA MPOCKTOP, TOCKa C MHTEPAKTUBHON NPHCTaBKOH, KOJJIEKIHS MeIHa-pecypcoB, BHIXOI B

HNurepuer.

Hcnonp3oBaHue QJICKTPOHHBIX CPCACTB 06y‘{eHI/I${ IIO3BOJIAROT!

¢ AKTUBU3HUPOBATH ACATCIBHOCTDH 06yqaroumxc;{, oJIy4aTb 0oJiee BHICOKHE KaUYE€CTBCHHEIC PE3YJIbTAThL O6y‘{CHI/I}I;
¢ [IpU NMMOATOTOBKEC K EI'D obecneunBaTh CaMOCTOSTEILHOCTD B OBJIaZICHUHN COACPIKAHUCM KYypCa .

L4 (I)OpMI/IpOBaTB UKT - KOMIICTCHTHOCTD, CHOCO6CTBy}OH_IyIO YCIICHIHOCTU B yqe6H0171 JACATCIIbHOCTH,

e (dopmupoBats YY/I;

Hamypanvhule 00bexkmul

HarypanbHbie 00BEKTHI, UCMIONb3YyEeMble B OOYUYEHHHM XMMUH, BKJIIOYAIOT B C€0S KOJJIEKIIMM MUHEPAIOB U TOPHBIX MOPOJ,
METAJJIOB U CIUIABOB, MUHEPATLHBIX YI00pEHUH, MIacTMACC, KayIyKOB, BOJIOKOH H T. 1.

O3HaKOMIIEHHE Y4YallUXCsi C OoOpa3llaMH HMCXOJHBIX BEIIECTB, MOJYMPOAYKTOB M TOTOBBIX H3JCIHIA IMO3BOJSET MOIYYHUTH

HarJiiaHoC MpCaACTaBJICHUC 00 3THxX MaTcpualax, X BHCIIHCM BHUAC, 4 TAKKC O HCKOTOPBIX (I)I/IBI/I‘-IGCKI/IX CBOMCTBAX.



Xumuueckue Peaxkmuesl u mamepuaivl

OOGpanieHue co MHOTMMH BeEIIECTBaAaMU TPEOyeT CTPOroro COOJIOJCHUS MPaBUI TEXHUKU O€30MacHOCTH, OCOOEHHO MpHU
BEITIOJTHGHUN OIBITOB CaMHUMH ydamuMmucsa. Bce HeoOxomuMblie Mephl MPEAOCTOPONKHOCTH YKa3aHbl B COOTBETCTBYOIIMX

JAOKYMCHTAX U MHCTPYKIUAX.

Xumuueckasa nabopamopnasn nocyoa, annapamasl U npudopwvl

XuMu4yeckas nmocyaa noapasaciisi€TCda Ha ABC I'PYIIIIbI: AJIA BBIIIOJTHCHUS OIIBITOB YHYAIIMMHCA U ACMOHCTPAIIMOHHBIX OIIBITOB.
HpI/I60pBI, amnraparbl U YCTAHOBKH, HCIIOJIB3YCMBIC HA YPOKaxX XHMHWH, IIOAPA3ACIIAIOT Ha OCHOBC IIPOTCKAKOIMIUMX B HHX

(I)I/ISI/I‘-IGCKI/IX H XUMHWYCCKHUX .

Mooenu

OO0beKkTaMu MOJCIUPOBAHUS B XHUMHH SIBIISSIOTCSI aTOMBI, MOJICKYJIbI, KPHUCTaJIbI, 3aBOJICKHE aImaparhbl, a TaKke
MIPOUCXOSIINE MPOIIECCHI.

B npenonaBanuy XUMHUM HMCHOJIB3YIOTCS MOJCIHM KPUCTAUIMYECKUX PEHIETOK anMmasa, rpadura, cepsl, pocdopa, oxcuma
yriuepona(ly), moBapeHHOW conM, Jibaa, Woda, JKele3a, MW, MarHusi, HaOOpbl MOJENEH aTOMOB JiS COCTaBJICHUS
IAPOCTEPIKHEBBIX MOJIEIEH MOJICKYII.

Yueonvie nocoous na neuamnoii ocnoese

B mpoiiecce 00ydeHHST XMMHHM HUCHOJIB3YIOTCS CIEIYIOIMIME TaOIUIbl MOCTOSHHOIO J3KcrnoHupoBanus: «llepuoanyeckas
cucteMa xumuueckux osiemeHtoB J[.MI. MenneneeBa», «Tabnuiia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW U  COJEH»,

«INEKTPOXUMUYECKUI psii HAPSIKEHUN METAIIIOB», «KpyroBopoTt BEHIECTB B IPUPOAE» U JIP.



JUis OpraHu3aliMd CaMOCTOSTENBHOM pPaOOThl O0ydaromuxcs Ha YpOKax HCHOJNb3YIOT pa3HOOOpa3Hble IHIAKTUYECKUE
MaTepHalibl: TETpaayd Ha MEYaTHOM OCHOBE WJIM OTIENbHBbIE pabOyue JIMCThl — HHCTPYKIUHU, KAPTOUKHU C 3aJaHUSIMH pPa3HOU

CTCIICHU TPYAHOCTHU IAJIA N3YUCHHUSI HOBOI'O MaTcpuralia, CaMOIIPOBECPKU N KOHTPOJIA 3HAHUU yUdamunxcs.

Jlist o6ecnieuenust 0€30MacHOro Tpy/ia KaOWHETe XMMHUHU UMEETCS:
® TIPOTUBOIMOKAPHBIN HHBEHTAPh
® anTedKky ¢ HAOOPOM MEIUKAMEHTOB U MEPEBI30YHBIX CPEIICTB;
® HHCTPYKILUIO IO paBUiIaM 0€30MacHOCTH TpyAa I 00yJaromuxcs

® KypHaJ pPEerucTpalii HHCTPYKTaXKa 1Mo MpaBuiiaM 0€30MacHOCTH TpyAa.



IloypouHoe niIaHMpPOBaAHUE

No | Tema u Tun ypoka Hara DJIeMEeHThI COlep:KAHMS ILi1anupyeMsble pe3yJbTarhbl
1/ (naan/ IIpeameTHbIC MeranpeamerHsie Y'Y ]| JINYHOCTHBI
- daxr) eYY]
BBene}me. Oﬁlllaﬂ XapaKTEPUCTHKA XUMHICCKUX JJIEMECHTOB 1 XUMHUYIECCKHUX peakunif[. Hepnonnqecmdifl 3aKOH U mMepuoaAnvIecKas cucreMma
xumuuyecknx iemMeHToB [[.M.Menneneena. (104.)
1. | Xapakrepucruka 01.09 Beonusiit nerpykrax no OT u Th. Hayuamcsa: XapakTepu3zoBaTh PeryisiTHBHBIE: CTaBAT yacOHBIC dopmupyroT
XUMHYIECKOrO 01.09 XapakrepucTHKa XUMUYECKOTO XUMHUYECKHE DIEMEHTHI 1-3 —T0 3a/la4yd Ha OCHOBE COOTHECEHMUS TOTO, OTBETCTBEHHOE
d7emenTa 1o nonoxkenuso B [NCXI neproa mo ux nojoxenuto [ICXD | 410 yKe U3BECTHO U YCBOEHO OTHOIIEHHE K
SJICMCHTA Ha AN. Menpeneesa. JI.1. MeHnpneneena. y4alumcs, 1 TOro, 4to emeé YUYEHHIO
OCHOBaHHH €TO JleMOHCTpAIL: MOAIEIIN ATOMOB THonyuam eo3moocrocmeo HEU3BECTHO
IIOJIOKCHUS B S1EMERTOR 1-3 —10 mepHozIoB Hayuumucs: OMUCHIBATh N3ydeHHble | [lo3HaBaTeIbHbIE:CAMOCTOSTEIFHO
[Teproanueckoit 00BEKTHI KaK CUCTEMBI, TPUMEHSIS BBIJIEIISIOT U (QOPMYITUPYIOT
CHCTEME JIOTUKY CICTEMHOTO aHaJli3a MTO3HABATENBHYIO ENTb
KoMmyHuKaTHBHBIE: QOPMYIUPYIOT
'H' 1. Menneneesa CcOOCTBEHHOE MHEHHE U MO3HIIHIO,
3aJaf0T BOMIPOCKI, CTOST TOHATHEIC IS
napTHepa MOHATHS
2. | CBolicTBa OKCHJIOB, 03.09 XuMu4eckue cBOMCTBa OKCH/IOB, Hayuamcs: Ha3pIBaTh 001INE PeryasiTHBHbBIE: CTaBAT YUCOHYIO IIposiBisitoT
KHCIIOT, OCHOBAHUH 1 03.09 OCHOBAaHHUM , KUCJIOT, COHCI/IVB CBCTC XUMHUYECKHUE CBOMCTBA KUCIOTHBIX, 3a1a4y, ONpPeACIIIIOT YCTOMUYMBBIN
. TCOPUH JICKTPOIUTHICCKON OCHOBHBIX OKCH/JIOB, KHCJIOT, MOCJIEI0BATENbHOCTh IPOMEKYTOYHBIX | y4eOHO —
cosien B CBETC Teop\IfII/I AUCCONHALMA U OKHCIICHHA- OCHOBAHHI U COJIEH C MO3UIINN Ieseit ¢ y4eTOM KOHKPETHOTO ITO3HABATEIHHBI
SJICKTPOIUTHICCKOU BOCTAHOBJICHHS TD/I; NpUBOANTH TPUMEPHI PE3yNIbTaTa, COCTABISIOT [UIaH U il uHTEpEC K
JAUCCOoOal U peaKkiuii, ToATBEPKAAIOIINX aJTOPUTM JEHCTBUN HOBBIM
OKUCJICHUS - XMMUYECKHUE CBOMCTBA: OKCUIOB, Ilo3naBaTeabHbIE: crocobam
BOCCTAHOBJICHHS KHCJIOT, OCHOBaHMH, COJIeH; CaMOCTOSATENBHO BBIJICIISIOT pereHus 3a1a4
OTIPEACIIATH BEMIECTBO — OKUCIUTEND | (hOPMYIHUPYIOT IIO3HABATECIHHYIO IIETIb,
U BEIIECTBO —BOCCTaHOBUTEIND B UCIIOJIB3Ys OOLIHE TPUEMBI PEILICHHUS
OBP; 3amaq
THonyuam eozmodicnocmyo KomMyHukaTHBHBIE:
HAyyumsca: POTHO3UPOBATH KonTpois 1 ouieHka gercTBuii
CIOCOOHOCTH BEIIECTBA MPOSIBIATH napTHepa
OKHUCITUTENHHBIC HIIH
BOCCTaHOBHTEIbHBIC CBOWCTBA C
Y4ETOM CTENEeHEN OKUCIIECHUS
AIIEMEHTOB, BXOJISIINX B €r0 COCTAB
3. | Amdorepasie oxcunsl | 08.09 | llomatne 0 MepexoaHbIX deMEHTax. Hayuamcs: XapaKTepu30BaTh PerysiTUBHBIE: ITposABAAIOT
¥ THAPOKCHIBI 08.09 AmdorepHOCTb. ['eHeTHYECKHH Pl XUMHYECKHE cBoiicTBa aM(pOTepHBIX | [IpMHUMAIOT M COXPaHSIOT y4eOHYIO J00poKenaTens

NEPEXOAHOr03JIEMCHTA.

OKCHJIOB ¥ THAPOKCH/IOB,;

3a1avy, YIUTBIBAIOT BBIACIICHHBIC

HOCTB,0T3bIBUNB




JIa0.ombrT: 1.ITonyuenune ruapokcuna UCIIOJIb30BATH ITPH XapaKTEPUCTUKE | YUUTEIEM OpPHEHTUPHI ACHCTBUS B 0CTh, KaK
[MHKA ¥ UCCIIEJIOBAHNE €r0 CBONCTB BEIIECTB MOHATHE «aM(pOTEPHOCTb», | HOBOM y4eOHOM MaTepHaie B TITOHUMaHHUEC
MIPOBOAUTH OTIBITHI, COTPYIHUYECTBE C YUUTEIEM YyBCTB
MTOATBEPXKAAIOIINE XUMUYECKIE Ilo3naBaTenbHbIE: JIPYTUXITIoNEH U
cBOIicTBa aM(OTEPHBIX OKCHIOB H CraBat u GpopMyIHpyOT IpodIeMy COTIEpEKUBAHIE
THIPOKCUIIOB; YpOKa, CAaMOCTOSITEJIBHO CO3/A0T UM
Ionyuam 8o3mooicHocms ITOPUTM ACATETBHOCTH IIPU PEILICHUT
HAy4umucs: OCO3HABATH 3HAUCHHE npoOIeMbl
TEOPETHUECKUX 3HAHUN IS KoMMmyHuKaTHBHBIE:
MIPaKTHYECKOH e TeTbHOCTH [TposIBISAIOT aKTHBHOCTH BO
YeJioBeKa B3aMMO/ICHICTBUHU AJISI PEIICHUS
MIO3HABATENIbHBIX U
KOMMYHHUKAaTHBHBIX 33/1a4(3aat0T
BOTIPOCHI, (GOPMYIHUPYIOT CBOU
3aTpyIHEHHS, IpeyIaraoT MOMOIIb B
COTPYIHUIECTBE)
IMeproanyeckuit 10.09 | Crpykrypa IICXD .. Menneneesa. Hayuamcsa: onuceiBaTh 1 PeryasiTuBHbIE: Omnpenensror
3aKOH U 10.09 Crpoenne aroma. GU3NYECKHH CMBICIT XapaKTepU30BaTh TAOIMIHYIO [InanupyroT cBOM IEHCTBUS B CBOIO JTUIHYIO
I TIOPAZIKOBOrO HOMEPA, HOMEpa Iepuoaa, | gopmy [ICXD 11.11. Menzeneesa; COOTBETCTBUH C MOCTABJICHHOMN TIO3UIIHIO,
cpuoaniccKas HOMEpA IPYIIILI XAMUIECKOT0 3JIEMEHTA | reaTh yMO3AKIIOUCHHS O XapakTepe | 3ajadeil M YCIOBUAMH e¢ peaTu3alii a/IeKBaTHYIO
cucTeMa B [ICX3 JLU. Menneneesa. [IpWHMHbL | y3venenust CBOMCTB XHMHYECKHUX muddepeHurpo
. 1. Menneneesa B MSMCHCHH: CBONCTE XUMHHCCKIX JIEMEHTOB C yBEMYEHHEM 3apsnoB | [lo3HABATe/NbHbIE: CTABAT BaHHYIO
CBETE yHeHus 0 izzn;z;;?(snurg;n cl;)ae)ivﬁeal;iz; ATOMHBIX SIIep. u @0p¥yﬂnpymT LENU U IPOOIIeMbI CaMOOLIEHKY
CTPOCHHH aToMa noxrpymmax [CX? JLI. Meneneesa, Tonyuam 803MoHcHOCIL YPOKa; OCO3HAHHO H MPOU3BONLHO CBOUX YCIIEXOB
JleMoneTpams: pastisbie hopMbi HAY4UMbCS, IPHMEHSTD 3HAHHS O CTPOST B YCTHOH M MMCbMEHHON opMe | B yuebde
TaOJIHII TEPUOANIECKON CUCTEMEI. 3aKOHOMEPHOCTSIX NEPUOINIECKON
Jla6.onbIT: 2.MonennpoBanue CHUCTEMBI XUMHUUYECCKUX 3IEMEHTOB KommyHHKaTHBHbIE: .
moctpoeHus [leprnoauaeckoi CHCTEMBI TS OOBSICHEHUS M TIPEABHICHHUS Branenue MOH?HOFquCKOH "
JI.1. MenneneceBa CBOWCTB KOHKPETHBIX BELIECTB JIMATIOTHIECKOH GopMaMHt petn
XuMuueckas 15.09 Xumuueckas opraHu3anus >KMBOU U Hayuamcsa: xapakrepu3oBaTh PeryasTuBHbIe: paboTaTh 10 IUIaHY, dopMupoBaHue
OpraHU3alMs KUBOM 15.09 | HEXMBOH IPUPOJBL XI/IMI/I‘IeCISI/Iﬁ XMMUYECKUN COCTaB KUBOU KIETKH; | MCTIOJIb3Ysl ClIENUabHO noJ00paHHBIE | OTBETCTBEHHOTO
o COCTaB A1pa, MAaHTHU M 36MHOM KOPBI. | COCTaB SApa, MAHTUH 36MHOM KOPBI; | CPEACTBA. YMEHHE OIICHUTD CTEIICHBb OTHOUICHUS K
1 HEKUBON IIPHPOIIBL XUMUYecKue 3JIEMEHTHI B KJIETKax THonyuam eo3moorcrocmeo ycIiexa WM Heycrexa cBoeil YUCHHIO

KUBBIX OpraHn3MOB. Makpo- u
MHKPOAJIEMEHTHI.
JdemoncTpaumnsi:Mojenb cTpoeHus
3€MHOTO I1apa B TOMEPEIHOM
paspese

Haydumuvcs: OOBICHATD MHUp C TOYKH
3pCHUA XUMUHN

JIeSATENIbHOCTH
Ilo3naBaTebHBIE: AHATU3UPOBATH,
CpaBHHUBATh M 0000111aTh N3yUYEeHHBIC
noHsATHs. CTPOUTH JIOTHYECKOE
paccyXJieHne, BKIIIouasi yCTaHOBIICHHE
MPUYHUHHO — CJICJICTBEHHBIX CBSI3CH.
[MpexacTBisaTh MHPOPMALIKIO B BUE

PHCYHKA




KoMmmyHukaTuBHble:

OTtcranBaTh CBOIO TOUKY 3pPEHUS,
TPUBOIUTE apPIyMEHTBI, OATBEPIKAAs
ux (akramu

6. Kﬂaccn(bm(aum{ 17.09 006001IeHIE CBEACHUI 0 XUMHUYCSCKUX | Hayuamcs: ycTaHABIMBAThH PeryasituBHble: OnpenenstoT
XMMHYECKUX PeaKIHit 17.09 | peaxumsix. Knaccuduxas MIPUHAIICKHOCT XUMUIECKON Briapurator Bepcun penieHus BHYTPEHHIOIO
XAMHUYECKUX PEAKIHUH 10 Pa3InYHBIM | PEaKUMH K ONpe/eIEHHOMY THITY 10 | IpOoOJIeMbl, 0CO3HABAaTh KOHEUHBIN TO3ULUIO
[0 pas/ImIHBIM OCHOBAHHSIM: OJTHOMY U3 KJIaCCH(UKAITIOHHBIX pe3yibTaT obOyJaromuxcs
OCHOBaHUAM COCTaBy M YHCIy PEArHPYIOLIUX U NPU3HAKOB: 1) MO YKCIy U cocTaBy Ha ypOBHE
00pa3yoLIMXcsl BEIECTB, TEMNIOBOMY | MCXOJHBIX BEIIECTB U ITPOIYKTOB IMo3naBarenbHbIe: MOJIOXKUTEITLHOT
apdexTy, peakuu (peakuy COCIIHECHUS, Br16uparoT 0OCHOBaHHS U KPUTSPUH UL | O OTHOIICHHUS K
HAIPAaBJICHUIO, M3MCHEHHIO CTEIICHEH | pa3oXKCHUs, 3aMEIICHUS U 00OMEHA); | KIacCH(pUKAIUU 00pa30BaTeIbHO
OKHUCIICHUS AIIEMEHTOB, 00Pa3yIOIIIX 2) 10 BBIACTICHUIO HIIH [IpeoOpa3oBEIBaTE HHPOPMAITHIO 13 MY TIpoIIeccy,
pearupyronye BemecTsa, dase, TIOTJIOLICHUIO TETJIOTHI (peaKiuu OJIHOTO BHJIa B JPYTrOil ¥ BEIOUPATH IS | MMOHUMAIOT
HCIOJH30BAHUIO KaTaIN3aToPA. IK30TEPMHUIECKUE U cebst ymoOHyIo hopmy puKcannu Heo0X0ANMOCTh
JlaG. onmbITHI: SHIOTEPMHUYCCKHE); MpeCTaBICHAS HHPOPMALTUI YYCHHS
3. 3ameleHune KeiIe3oM MEIN B 3) 110 U3MEHEHHIO CTENEHEN
pactBope cynbdara meau (1I) OKHCIICHUS] XHMHUYECKUX 3JIEMEHTOB | KoMMyHHMKaTHBHBIE:
(peakmuy OKUCITUTEIHHO- OTtcranBaTh CBOIO TOUKY 3PEHUS,
BOCCTaHOBHTEIIEHBIC); TIPUBOANUTE apTYMEHTHI, TIOATBEPKaast
4) mo o6paTUMOCTH mporecca ux (akramu. Pa3nuuare B yCTHOH peunt
(peaxmm oOpaTuMBbIE 1 MHEHHE, T0Ka3aTeIbCTBA, THIIOTE3HI,
HeoOpaTumele); TEOpUU
Tlonyuam 603MOMCHOCMb HAYUULCA:
COCTaBJIATH MOJICKYIISIPHBIC H
TIOJIHBIC MOHHBIC YPABHCHUS T10
COKpAIICHHBIM HOHHBIM
YpaBHCHUSIM.
7. | Tlogsitue o CKOpPOCTHU 22.09 [ToHsiTHE O CKOPOCTH XUMHUUECKON Hayuamcs: Ha3pBaTh HaKTOPHI, PeryasituBHble: IIposBistoT
XUMHIIECKOL 22.09 | peaximu. GaKTOPHI, BIUSIONAC HA BIUSIOIINE Ha CKOPOCTh CaMocCTOSTETFHO OOHAPYKHUBAIOT U YCTOHYMBEII
CKOPOCTh XUMHUYECKUX PEaKIUii. XUMHYECKOI peaky 1 00bSICHATD (hopmMynHpyIOT IpobIeMy. y4eOHO —
peakiinu JemMoHcTpanuu: WX BIHMSHAE Ha CKOPOCTh ITO3HABATEIIHHBI
3aBHCHMOCTH CKOPOCTH XUMUYECKOH peaKIlim; Ha3bIBaTh IMo3HaBarenbHbIE: it MHTEpeC K

XUMUYECKOH peakIiu OT PUPOIBI
pearupyromux BEIecTs.
3aBUCHMOCTh CKOPOCTH XUMUYECKOI
peaKuu OT KOHIICHTPAIIH
pearupyromux BeIecTs.
3aBHCHMOCTh CKOPOCTH XHUMUYECKOI
peaKuK OT IUIOMIAaN
COTNIPUKOCHOBEHUS PEarnpyroIux

(akTopsl, BIUSIONINE HA CMEIICHHE
XUMHU9YECKOTO paBHOBECHSI.

THonyuam eozmodcnocmy
HAy4umucs: TPOTHO3UPOBATH
pe3ynabTaThl BO3AEHCTBUS
pa3IMuHBIX (PaKTOPOB Ha U3MEHEHHE
CKOPOCTU XMMHUUYECKOH peakluu;

BBISBISIOT IPUYXHBI U CIECTBUS
siBiieHUd. CTpOST JTOrHUECKUe
paccyXJeHUs, yCTaHABIUBAIOT
MIPUYIHHO — CJICICTBCHHEIE CBS3H

KOMMyHI/IKaTI/IBHbIe:
VYHuTBIBAIOT Ppa3Hbl€ MHCHHA U

CTPEMATCA K KOOPJAWHAINU Pa3JIMIHBIX

HOBBIM OOIIINM
crocodam
pelIeHus 3a1au




BEIICCTB («KUTISAIINHN CIOW»).
3aBUCUMOCTb CKOPOCTH XUMUYIECKOU
peaKuu oT

TeMIIepaTyphbl pearupyrommx
BEIIIECTB.

Jlab. OnbIThI:

4. 3aBHCHMOCTH CKOPOCTH
XUMHUYECKON PEeaKIUH OT

TIPUPOJIHI PEATUPYIOIINX BEIIECTB HA
MIpUMepe B3aUMOICHCTBUN KUCIIOT C
MeTaiaMu. 5. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOH Peakuu OT
KOHIICHTPAILUU Pearupyrommx
BEIIECTB Ha MpUMepe
B3aUMOJICHCTBUS LIUHKA C COJISIHON
KHUCJIOTOM Pa3InyHON KOHIIEHTPALIUH.
6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEeaKIy OT TUIOIIA I
COTIPUKOCHOBEHUS PEarnPYIOIINX
BEILECTB.

7.MonenupoBaHHUE «KUIISIILETO CIOS.
8. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW peakiuu OT
TEMIEPaTyphl pearupyrOIuX BEIIeCTB
Ha IpUMepe B3aUMOICHCTBUS OKCHIa
menu( 1) ¢ pactBopom cepHOit
KHUCIIOTHI PA3IMYHON TEMIEPaTyphl

IIPOTHO3UPOBATh PE3YJIbTAThI
BO3JICHCTBUS Pa3IMYHBIX (DaKTOPOB
Ha CMEILICHUE XUMUYECKOTO
paBHOBeCUs

MO3UIHNA B COTPYTHHUYCCTBE,
hopMymUpyIOT COOCTBEHHOE MHEHHE U
MO3UIUIO

Karanu3zaropst

24.09
24.09

Karanuzarops! u karanus.
NHrubuTopel. AHTHOKCHIIAHTEI.
JdeMoHcTpanum:

I'oMoreHHsbIi 1 reTeporeHHblil
karanu3bl. DepMEHTATUBHBIM
karanu3. MTarnoupoBanue.
Jlab.onbIThI:

9. Paznoxenue

MIEPOKCHUIA BOJIOPOJA C IOMOIIBIO
okcuga maprasna (IV) u katanassl.
10. O6HapyxeHHe KaTanasbl B
HEKOTOPBIX MHUIIEBBIX MPOAYKTAX.
11. arndupoBaHme B3anMOCHCTBUS

Hayuamcsa: ncnonp30Bath Ipu
XapaKTEPUCTHUKE MPEeBpaICHUI
BEIIECTB MOHATHUS «KaTaIU3aToP»,
«HHTHOUTOPY, «AaHTHOKCHIIAHTEI,
HpOBO}II/ITB HCCJIOXHbBIC XUMHWYCCKHUC
OIIBITHI M HAOJIIOAEHUS 3a
H3MEHEHUSIMHU CBOMCTB CBOMCTB
BELLECTB B IIPOLIECCE NTPEBPALLECHUI,
coOnronath npasmwia Th u OT.
Tonyuyam eo3moocnocme
HAy4umucsi: TPAaMOTHO 00pamaTbes
C BEIIECTBAMU B TTIOBCEIHEBHOM
SKU3HHU

PeryssiTuBHBIE:

YYHUTHIBAIOT MPABUJIO B INITAHUPOBAHUH
1 KOHTPOJIE CItoco0a pelieHus,
OCYIIECTBIISIOT MOIIATOBBIA KOHTPOJIb

ITo3naBaTeabHbIE:

CaMOCTOSITENIFHO CO3/IaI0T ITOPUTM
JIESITETPHOCTHT TIPH PEIICHUH TPOoOIeM
Pa3IUYHOTO XapakTepa
KoMMyHUKaTHBHBIE:
JloroBapuBaroTcsi 0 COBMECTHOM
JIESITEIBHOCTH, IPUXOIAT K 00IIeMy
pEIICHUIO, B TOM YHCIIE U

YcBoeHue
MPaBUIT
HH/IUBUIyAJIbHO
ro u
0€e30I1acHOr0
IIOBEICHUS
sUC,
YTOXKAIOIIUX
SKA3HU U
3I0POBBIO
ronei




KHCJIOT ¢ MCTAJJIAMU YPOTPOIIMHOM

CTOJIKHOBCHHUIO HHTCPCCOB

9. | O6o0I1EHUE U 29.09 Hayuamcsa: 00600maTh 3HaHUS U PeryasituBHbIe:
cHUCTeMATU3als 29.09 MPECTABIATE HX CXEM, TabJIuII, BHvOCSIT HEO0OXO0IMMbIE KOPPEKTHBHI B
. TIpe3CHTAIHHA JIEHCTBUE TIOCIIE eT0 3aBEPIICHIS Ha
3HAHUU 110 TEMEC
OCHOBE €T0 U y4eTa xapakrepa
«Bpenenne» CIIENaHHBIX OMIHOOK
Ilo3naBatenbHbIe:
CrposT pedeBoe BHICKa3bIBaHUE B
YCTHO¥ M TICEMEHHOH opme
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS TapTHEpa
10. Konrposbnas 01.10 | Konutpousb npeaMeTHbIX U Hayuamcsa: npuMeHsTh NOIydYeHHble | PeryiasiTuBHbIE: OCYLECTBIISIIOT Bripaxator
paGoraNel 01.10 | MeTanmpeaMeTHbIX y4eOHbIX ACHCTBAN | 3HAHMS U COPMUPOBAHHBIC YMEHUS | MOLIArOBBIA M UTOTOBBIH KOHTPOJIb [0 | aJeKBAaTHOE
o TeMe « Benmenue. IUTA perieHns y9eOHBIX 3a1a4 pe3yabTaTy MTOHUMaHUE
110 TeMC O01mas XapaKTepUCTUKA XUMUICCKUAX Ilo3naBaTenbHbIE: MIPUYHH ycIiexa
«Bsenenne» 3JIEMEHTOB ¥ XUMUYECKUX PEaKIIHii. CTPOSAT pedeBOe BHICKA3BIBAHHE B U Heycrexa
[lepuonuyeckuii 3akoH u YCTHOW M MICEMEHHOH opme yaeOHOI
[leproangeckas KomMyKkaTuBHbBIE: yIUTHIBAIOT JeSITeTbHOCTH
CHCTEMa XUMHUYECKUX DIICMCHTOB pa3HbBIe MHEHUS U CTPEMATHCS K
. Y. Menneneesa» KOOpJMHALUH Pa3Iu4HbIX 03U B
COTPKYTHHYCCTBE
Tema 1. Meranabi(184.)
11. | ITomoxxenue 06.10 ITonoxeHne MeTamioB B Hayuamcsa: xapakrepu3oBaTh PeryasituBHble: Omnpenenstor
SIIEMEHTOB-METAIIOB 06.10 | Ilepuommdeckoii cucreme METaJlIbI TI0 UX TOJIOKEHHUIO B IIpuHUMAIOT U COXPAHSIOT YI4EOHYIO CBOIO JINYHYIO
I o XUMHYECKUX DJIEMEHTOB [ICXD JI.1M.Menneneena, 3a/1a4y, IUIAaHUPYIOT CBOU JCUCTBHUS B TO3HIIHIO,
B Liepnomaeckon . . MenaeneeBa. Metannuyeckas OIUCHIBATh CTPOCHUE COOTBETCTBUH C ITOCTABJICHHOM 3a/layeil U | aIeKBaTHYIO
CHCTEME KPUCTaJTHUECKas PeIeTka u (u3MUecKue CBOWCTBA METAJNIOB, | YCIOBUSAMH €€ Pealn3alliu muddepenupo
,Z[. N. Menneneesa u METAJJIMYCCKass XUMHUYCCKas CBA3b. 00BSICHATH 3aBUCUMOCTD CBOMCTB | Tlo3HaBaTeabHbIE: BaHHYIO
0COOCHHOCTH OO6mue pu3myecKre cBOcTBa METAJUIOB OT HX ITOJIOKEHHS Hcnonp3yroT 3HaKOBO — CHMBOJIITYECKHE CaMOOIICHKY
CTPOCHHS HX METaJIJIOB. } [ICX5 JI.1N.Menneneena; cpeacTBa CBOMX YCIIEXOB
CrnaBsel, UX CBOMCTBA M 3HAYCHUE. Tlonyuam eosmodxcnocms KommykaTuBHbIE: B yuebe
aroMoB. dusnyeckue )
- JemoHcTpanuu: Hay4umucs: NPpOrHO3UPOBAThH ApPryMEHTHPYIOT CBOIO MTO3UIIHIO U
CBOUCTBA MCTAJIOB. OO0pa3sifbl CIUIaBOB CBOMCTBA HEM3YUEHHBIX KOOPJIUHUPYIOT €€ C TO3UIUHU MTApTHEPOB B
CriaBel AIIEMEHTOB M WX COCTUHCHUI Ha | COTPYIHHUYCCTBE
OCHOBE 3HaHUH O
MIEPHOANIECKOM 3aKOHE.
12. | XuMHuueckue 08.10 XYUMHUYECKUE CBOMCTBA METAIIOB KaK | Hayuamcs: onuchiBaTh CBOKCTBA | PeryJjsiTuBHbBIE: DopMUpyIOT
CBOICTBA METAJIJIOB 08.10 | BOCCTaHOBHTEINEH, a TAKXKE B CBETE MX | BELLECTB HAa OCHOBE Habmoneruil | [locranoBka yaeOHOM 3aja4u Ha OCHOBE YMEHHUsI
ITOJIOKEHHS B IIEKTPOXUMHIYECKOM 3a UX IPEBPALCHUIMH, COOTHECEHHSI TOTO, YTO W3BECTHO U HCIOJIB30BATh

Py HAIPSDKEHUN METaIlJIOB.
JemoncTpanuu: B3aumonelicteue

JIEMOHCTPUPYEMBIMU YUUTEIIEM,
HMCCIIEIOBATh CBOMCTBA BEIECTB

YCBOEHO , M TOTO, YTO €I1I€ HEU3BECTHO
Ilo3naBaTejIbHBIC:

3HaHHA B OBITY




METAJIOB C HEMETAJIJIAMH.

JIao. onbITeI: 12.B3anMopeiicteue
PacTBOPOB KUCIIOT U COJICH C
MeTajlaMu

B XOJI¢ BBIIIOJTHCHHUS
1a60paTOPHOTO OTIBITA, JIENATh
BBIBOJBI O 3aKOHOMEPHOCTSIX
CBONCTB METAJUIOB B IIEPUOJAX U
rpynmnax.

Tonyuam 6o3moacnocms
Hay4umucs: NIPpOTHO3UPOBAThH
XUMHYECKHE CBOMCTBA
HEU3YYECHHBIX JJIEMEHTOB M MX
COCIUHEHMI Ha OCHOBE 3HAHUH O
MIePHOJINYECKOM 3aKOHE.

BI:II[BI/I)KCHI/IC THUIIOTE3, UX O6OCHOBaHI/IG,
JOKa3aTciIbCTBO

KomMmykaTuBHBIC:

Y4aBCcTBYIOT B KOJIJIEKTUBHOM
00CyXICHUH npobeM, MPOSIBJISIFOT
aKTMBHOCTb BO B3aUMOJACHCTBUH IS
pemeHns KOMMYHHUKaTHBHBIX u
IMO3HAaBaTCJIIbHBIX 3a1a4

13. | MeTaJibl B MIPUPOJIE. 13.10 Mertasisl B ipupoze. Oouiue Hayuamca: coctaBnarb PeryasiTuBHbIe: T'opmocts 3a
O6mue 13.10 CrocoObI UX MOTyICHUS. YpaBHEHHMsI peakluyl , Ie)KaluX B | YUUTHIBAIOT NPAaBUJIO B IJIAHUPOBAHUU U POCCHICKYIO
6 Jlad. onbITHI: OCHOBE IOJIyUYEHHUSI METAILJIOB. KOHTpOJIe crioco0a eiicTBHs HayKy
CHOCOOBI MX 13. O3HakoMIIeHHE C pyJamMu kene3a | [lonyuam 603modichocmy Ilo3HaBaTe/bHBIE:
HOITYyICHUA 14. OkpanvBanue MIAMEHHU COJSAMU | HAYYUMbCs: TIPUBOUTE Hcrnonb3yroT MOUCK HEOOXO0 IUMON
IIEJIOYHBIX METAIIIOB MpUMEpbl YpaBHEHUN peakiuii, nHGOPMAIUY JUTS BBITIOTHEHUS YIeOHBIX
JIeKAIUX B OCHOBE 3alaHAi C MCIIOJIF30BaHUEM YIeOHOM
MIPOMBIIIJIEHHBIX CIIOCO00B JTUTEPATYPHI
[IOJIy4EHUS YYyI'yHa U CTaJIH. KommykaTuBHbIE:
YYUTBIBIOT pa3Hble MHEHUS U CTPEMSTHCS
K KOOpAWHALMYU PA3JIMYHBIX TO3ULIUH B
COTPYJHUYECTBE
14. | Penienue pacUeTHBIX 15.10 PacuerHble 3aauu 10 ypaBHEHUSIM Hayuamcsa: pemath pacyeTHbIE PeryasituBHbIe: OgnazieHue
327144 C NOHATHEM 15.10 XUMHUYECKUX PeaKIInid, MPOTEKAIOMUX | 3a7a4du 1o YPaBHEHHAM O[ECHI/IBaIOT MPaBHIBHOCTD BHITIOMHEHHS HaBBIKAMH /IS
) C y4aCTHEM METaJUIOB U UX XUMHUYECKUX pEaKLUi, JIEHCTBUS HA YPOBHE aJI€KBAaTHOM MPaKTUYECKOU
Maccosdz 0onA COEIMHEHUN MIPOTEKAIOIINX C YUACTHEM PETPOCIIEKNBHOMN OLIEHKH JESITENIbHOCTH
6b1X00a NPOOyKmMa METAJUIOB U UX COEUHEHUII. Mo3HaBaTeabHbIE:
Tonyyam eo3moorcnocmo Bribuparot Hanbosee 3¢ heKTHBHBIC
Hay4umucs: pelaTh CHO0cOOBI PEIICHNUS 33124, KOHTPOJIHPYIOT
OJIUMITMATHBIC 33aJJaUH. U OLICHUBAIOT MPOLIECCUU PE3YIbTAT
JIeATeNIbHOCTU
KommykaTuBHbIe:
KoHTponupyroT neiicTBrs napTHepa
15. | IToustue o KOppO3uun 20.10 Koppo3sust MeTamioB u crocoOb Hayuamcsa: ucions3oBaTh Ipu PeryasituBHbI€: Ymenue
METaLIOB 22.10 00pb0BI ¢ HEl XapaKTEPUCTHKE METAJUIOB U UX Paznmu4atot crmoco0 u pe3ynbTar ASHCTBUS | MHTETPHPOBATH
coeIMHEeHNH IOHATUS «koppo3usi | Ilo3HaBaTebHbBIE: MOJTy9eHHbIE
METAIIJIOBY, «XUMHYECKast BrnazmeroT o0muM nprueMoM pereHus 3HAHUSA B
KOPpPO3HUS», 3a1a4y MPaKTUYECKUX
«QIEKTPOXUMHUYECKAS KommykaTuBHbI€: YCHOBUAX

KOppO3us», HAXOJUTH CIIO COOBI

JoroBapuBaroTcsi 0 COBMECTHOM




3aIIUTHl METAJUIOB OT KOPPO3HUHU.
THonyuam 6o3mooicHocmo
HAyYumvCcsi ; IPUMEHSTh 3HAHUS
0 KOPPO3HUH B JKU3HH.

JEATENEHOCTM, IPUXOAT K 00IIeMy
PEILLICHHIO

16. IllenouHbIC METAILIHL: 27.10 O061as XapaKTePUCTHKA MISITOYHBIX Hayuamoca: naBathb PeryasituBHbIe: PazButue
o0mas 27.10 | MeramioB. MeTaiuibl B IPUPOJE. XapaKTEPUCTHUKY LIEIOYHBIM [InanupyroT cBOU IEHCTBUS B CBSI3U C OCO3HAHHOTO,
O061Ue crocoObl UX MOTYUCHUS. MeTajiaM T0 UX MOJDKEHUIO B MOCTABJICHHOM 3a/1a4ueii U yCIOBUSIMU €€ YBOKHUTEITHHOTO
XapaKTepuCTHKa Cr . [ICXS JI.1.Menneneena CIICHUS u
POEHHUE AaTOMOB b , p
I{enouHble MeTaIbIl — MPOCTHIE HCCIIeI0OBaTh CBOMCTBA IMo3naBaTebHbBIE: JOOpOKEIaTeNh
BEIIECTBA IIEJIOYHBIX METAJIJIOB — KakK CraBst ¥ GOpMyIHPYIOT LIENU U HOTO
MIPOCTHIX BELIECTB. MPOOIIEMBI YpoKa OTHOIICHUS K
Tlonyuam 6o3moacnocms KomMmykaTuBHbIE: JIPYroMy
HAy4umucs: TPaMOTHO AJIEKBaTHO UCHOJb3YIOT pEUEBBIE yenoBeky. Ero
oOpamaTbcs ¢ BEIECTBAMU B cpezactBa s 3G (HEKTUBHOTO PEIICHUS MHEHHUIO,
MMOBCEIHEBHOM JKU3HHU. KOMMYHHUKATUBHBIX 3aJa4 CITOCOOHOCTH
BECTHU JUAJIOT C
JIpyruMu
JIFOIBMU
17. | Coennuenus 29.10 | Baxueiimume coennHeHus WEIOYHbIX | Hayuamcs: XapakTepu3oBaTh PeryasituBHble:
I.L[CJIO‘{HLIX METAJLJIOB 2910 MECTaJULIOB — OKCUBI, THAPOKCHUIBI U (bI/I?;I/I‘-IeCKI/Ie U XUMHYCCKHEC Y4YUTBIBAIOT IIpaBUJIO B IJIAaHUPOBAHWH U
coIu (XJIOpUABL, KapOOHATHI, CBOICTBa OKCHJIOB U KOHTpOJIE CII0c00a penIeHus
cynb(haTbl, HUTPATHI), KX CBOWCTBA U TUAPOKCUIOB LIEIOYHBIX Ilo3naBaTenbHBbIE:
[IPUMEHEHUE B HAPOJHOM XO3SIIICTBE. | METAIIOB, COCTABIISATh Hcnonp3yroT TOUCK HE0OX0 MO
Kanwuitaeie ynoOpeHust. XUMHUYECKUE YPaBHEHUS, uHGOPMAIMH JJ1s1 BBIIOJTHEHUS YIeOHBIX
JdemoncTpanum: XapaKTepHU3YIOIlIUe CBOMCTBA 3a/IaHu# C UCTIOJIh30BaHUEM YUeOHOM
OO0pa3Irbl METOYHBIX ’ LIEJIOYHBIX METAJJIOB, pEIIaTh JUTPATYPHI
[IEJ0YHO3EMENbHBIX METAILIOB. «IIETIOYKW» MPEBPAICHUH. KomMmykaTuBHbIE:
B3aumoaelictBue HaTpus, JIUTUS C Honyuam eo3modncnocms YYUTBIBAIOT pa3Hble MHEHUS U CTPEMSITCS
BOJI0M. B3aumoeiicTBre HaTpusi ¢ HAy4umucs: COCTaBIATh K KOOPJIMHAIIUYU Pa3IUYHBIX TTO3UIUI B
KHCJIOPOAOM «LETIOYKN» NPEBPAILIEHUN. COTPYJHUYECTBE
18. HleHOHHO3eMeHLHbIe 10.11 O01mas XxapaKTepUCTHKA DIIEMEHTOB Hayuamyca: naBathb PeryasituBHble: PazButne
METAILIBI: 001Ias 10.11 | rraBHoii noxrpymmst 11 rpymmsL. XapaKTEPUCTUKY IInanupyroT cBOU EHCTBUS B CBSI3U C OCO3HAaHHOTO,
CtpoeHue aTOMOB. [EJI0YHO3EMEIbHBIM METaJljIaM IIOCTABJICHHOM 3a/1auell U yCIOBUSIMU €€ YBaXXUTEJIBHOTO
XapaKTepUCTUKA
[lenouyno3emenbHbIE o ux nomxenuto B [ICXO peuieHus u
METaJIJIbl — IPOCThIE BEUIECTRA. JA.N.Meunneneena, IMo3HaBaTenbHbBIE: no0pokenaTens
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBAT u GOPMYITHPYIOT IETH U HOTO
HCCIIEeIOBATh CBOMCTBA mpo0JIeMBbI ypoKa OTHOUIEHUS K
LIEJIOYHBIX METAJIOB — KaK KomMmykaTuBHbBIE: JIpyromy
MIPOCTHIX BEIIECTB. AJIEeKBaTHO UCHOJIB3YIOT pEUYEBBIC yenoBeky. Ero
Honyuyam eo3moocHocmo cpezacTBa st 3h(HEKTUBHOTO PEIICHUS MHEHHIO,
HAYy4umucs: TpaMOTHO KOMMYHHUKaTUBHBIX 33724 CrocoOHOCTH




O6paHIaTI>CH C B€OICCTBaMH B

BCCTHU JUaJIor C

MTOBCEJHEBHOM KHU3HU JpYrUMH
19. | CoenuneHnus 12.11 Baxueitnue coenuHeHUS Hayuamcs: xapakrepru3oBaTh PeryasituBHbI€: JIFOABMA
IEJTOYHO3EMETBHBIX 12.11 | LueI0YHO3eMEIbHBIX ¢du3HUecKne U XUMHUIECKHUE YYUTHIBAIOT NPaBUJIIO B IUIAHUPOBAHUH U
METaJIIOB — OKCH/Ibl, THAPOKCHIBI U | CBOWCTBA OKCHJIOB U KOHTpOJIE CIIOCO0a pelIeHH s
MCTaJlIoB coiu (XJIOpHUIbI, KapOOHATHI, THUIPOKCUIOB Ilo3HaBaTenbHBIE:
HUTpaThl, cynbgarel, pocdarsl), UX | IIEIOYHO3EMEIBHBIX METAILIOB, Hcnonb3ytoT nouck HeoOXo Mo
CBOWCTBA M IPUMCHEHNE B HAPOJHOM | COCTaBJIATh XMMHUYECKHE MH(OPMAIHH JUTS BBIIOIHEHHS Y4eOHBIX
XO3sIHCTBE. YpaBHEHMUSI, XapaKTepPU3YIOIIe 3aJJaHUH C UCIOJIb30BaHUEM YUEeOHOM
JemoHcTpanuu: CBOIICTBA IIENOYHBIX METAIJIOB, | JIUTPATYPHI
B3aumoaelicTBre KaiabLus ¢ BOJOM. pelaTh «UENoYKu» KomMmykaTuBHbIe:
B3aumopnelictBue mMaruus ¢ [IPEBPALLEHUM. Y4UTBIBAIOT pa3HbIE MHEHUS U CTPEMSATCS
KHCJIOPOJIOM. Tonyuam 8o3mooicHocme K KOOPJMHAIMN Pa3InIHbIX TIO3UINH B
JIa6. onbIThI: HAy4umucs: COCTaBIAThH COTPYIHUYECTBE
15. B3auMonelicTBUE KaJIbLHUs C «LETIOYKN» MIPEBPALLEHUI
Bojoi. 16. Ilonyyenue rugpoxcuia
KaJIbLUsl U HCCIICIOBAHUE ETO
CBOICTB
20. | AdroMUHUNT — 17.11 Crpoenue atoma, HpuU3NIECKUAC U Hayuamucs: naBath PeryasituBHbI€: DopMHUPYIOT
TIepeXOIHBI 17.11 | XvuMHUeCKHe CBOMCTBA AIOMUHMS KaK | XapakTEPHCTHKY alloMUHKS 110 | [lraHupyroT cBou AeicTBus ¢ HHTEpEC K
MIPOCTOr0 BEIECTBa ero nopkeruio B [ICXO MOCTaBJICHHOMN 3aa4ell U YCIOBUSIMHU €€ KOHKPETHOMY
aneMeHT. duznyeckue
. N.Meunneneesa, pELIEeHUs, OLICHUBAIOT IIPABUIBHOCTh XUMHUYECKOMY
1 XUMHYECKHE XapaKTepU30BaTh COCTAB aTOMa, | BBINOJHEHUS JeHCTBHSA 3JIEMEHTY
CBOMCTBA AJIIOMUHUSI. xapaktepu3oBath pusndeckre 1 | Ilo3HaBaTeabHbIE:
[Tonydenue u XMMUYECKHE CBOWCTBA CaMOCTOSITENBHO BBIACHSIOT U
IPUMEHCHHE AITIOMUHUS, OOBSICHATH (OpMYIHPYIOT TO3HABATENBHYIO LIEIb,
3aBUCHMOCTb CBOWCTB QJIIOMHHUS | MCHOJB3YIOT OOIIME IPUEMBI PEIICHUS
AJIIOMUHUA
oT ero nonoxxenus B [ICXD 3a1a4
J.M.MenneneeBa, 00BSICHATD KommykaTtuBHbIe:
MPUYMHBI XUMHYECKON JlomyckaroT BO3MOXKHOCTb Pa3IUYHbIX
WHEPTHOCTH ATIOMUHUS. TOYEK 3PEHUS, B TOM YHCIIC HE
Tonyuam 8o3modicHocme COBITQ/IAIONINX € UX cOOCTBEHHOU. U
HAyuumuCsi: TPAMOTHO OPHEHTHUPYIOTCS Ha MO3UIIMIO TapTHEPaA B
oOparaTbes ¢ BEIECTBAMH B oOIIeHNN 1 B3aMMOJICHCTBHU
IIOBCEAHEBHOM KU3HU
21. | CoenuHeHus 19.11 CoelMHEeHHS aTFOMUHUS — Hayuamcs: xapaxrepu3oBaTh PeryasituBHblIe: DopMHUPYIOT
ATFOMUHIS — 19.11 | OKCHI M rHAPOKCHJ, UX aM(pOTEPHBIN | QU3MICCKUC H XHUMHYCCKHUE YYUTHIBAIOT MPABUIIO B IUIAHUPOBAHUH U yMEHHE
xapakTep. Baxkneifue comu CBOWCTBA OKCHJIAa M THAPOKCHIA | KOHTpOJIE criocoba perieHus HUHTETpUPOBaTh
okeun u FI/II[pOIiCI/II[, ATFOMHHUSL. AIFOMHHUSA, COCTABIIATh ITo3naBaTenbHbIe: MIOJIy4EHHBIE
1X aM(OTEpHBIiT IIpuMeHeH e aIIOMUHUS U €TO XUMUYECKHE YPABHEHUS, Hcrnonb3yroT MoucK HEOOX0 IUMON 3HAHUS B




XapakKTep. COETMHEHU. XapaKTepU3YIOIUE CBOMCTBA MHPOPMAIHH JUTS BBITIOJHEHUS YaeOHBIX MPKTHYECKYIO
JIa0. onbIThHI: aJIOMUHUS, pEIIaTh «IIETMOYKW» | 3aJaHUN C UCTIONh30BaHUEM YIeOHOM SKU3HD
17.Ilonyuenue [IpEBpALLEHUH. JIUTPATYpPHI
THAPOKCHAA ATIOMUHUS U Ionyuam 6o3mooicHocme KomMmykaTuBHBIC:

HCCIIEOBaHNE HAyuumsCcs: COCTABISTH KonTtpomupytot neficteue napraepa
€ro CBOMCTB. «IIETOYKM» MPEeBpaIleHIH
22. IpakTnyeckas 2411 OcyIiecTBICHNE IETTOYKH Hayuamcsa: obpamarscs ¢ PeryasituBHbIe: Pa3Butue
paGora Nel 24.1]1 | XMMHYECKHUX nabopaTopHbIM 00opynoBaHueM | OcylIecTBISIOT MONIarOBbIN KOHTPOJIb 0 | KOMMYHHKATHB
Ocymectarerue MIPEBpaIICHUH 1 HarpeBaTeNbHBIMU IPUOOPAMH | pE3yNbTaTy HOTO
B COOTBETCTBHH C IIPaBHJIaMHU KOMITOHEHTa B
HCIMOYKN XUMHUICCKUX TeXHUKH 0€30MacHOCTH, Io3HaBaTeJbHbBIE: OOILICHUN U
HpeBpaHIGHHfI ONUCHIBATH XUMHUUYECKUHN BrnazmeroT o0muM nprueMoM pereHus COTPYAHUYECTBE
9KCIEPUMEHT C TMOMOIIBIO A3bIKA | 3a7a4 co
XHMMUHU, JIEJIaTh BBIBOJIBI IO KomMykaTuBHBIE: CBEPCTHUKAMH H
pe3yabTaTaM dKCIEpUMEHTA. Y4UTBIBAIOT Pa3HbIC MHEHUS U CTPEMATCS | YUUTENIAMU
Ionyuam 6o3mooicHocme K KOOPJWHAINU Pa3JINYHBIX TO3UINH B
HAy4umucs: 0CO3HABATh COTPYAHUYECTBE
HEOOXOANMOCTH COOJIOICHHUS
npaBun b u OT ans coxpaneHus
3/I0POBBsI OKPYKAIOIIUX.
23. | Keie3o — dIeMenT 26.11 Pacnonoxxenue xenesa B [ICXD1.U. Hayuamyvca: naBath PeryasituBHbIe: DopMHUPYIOT

VI Irpymmst 26.11 geﬂneneeBa ¥ CTPOCHHE €ro aToMa. XapaKTepUCTHUKY kese3a 1o ero | Ilmanupyror cBOM ;[eﬁgTBm c HHTEpEC K

609HOH HU3NICCKUE U XUMHUYECKUC CBOUCTBA noypkeruto B IICXD MOCTABJICHHOM 3a/1a4€H U YCIOBUSAMH €€ KOHKPETHOMY

1o HKEJI€3a — IIPOCTOTO BEINCCTBA . N.Meunneneena, pELIEeHUs, OLICHUBAIOT NIPABUIBLHOCTh XUMHYECKOMY

HOATPYIIIIBL. XapaKTEpHU30BATh COCTAB aTOMa, | BBINOJHEHUS JICHCTBUS SIIEMEHTY

duznveckue u xapaktepu3osarh puszndeckue 1 | Ilo3HaBaTeabHBIE:

XUMHUYECKHE XMMHYECKHE CBOWCTBA JKeJe3a, CaMOCTOSITENBHO BBIAEISIOT U

CBOMCTRA KeIe3a. 0OBSICHSITh 3aBUCUMOCTb CBOMCTB | (pOPMYIUPYIOT MIO3HABATENBHYIO LI,

H XKeJIe3a OT €r0 TOJIOKEHNUS B HCTIONB3YIOT OOIIHE TIPHEMBI PEIICHUS

axoX/IACHUC B T[ICX5 JI..MeHnneneena, 3a7a4
HIPpUPOAC. HCCIEN0BATh CBOMCTBA kKenes3a B | KoMMyKaTHBHBIE:
XOJi€ BBITIOJTHEHUS JlomyckaroT BO3MOXKHOCTb Pa3IMYHbIX
71a00pPaTOPHOTO OIIBITA, TOYEK 3PEHUs, B TOM YHCIIE HE
ONMCHIBATH XUMUUECKUI COBITQIAIONINX C UX cOOCTBEHHOM. U
9KCIIEPUMEHT. OPUEHTUPYIOTCA Ha MO3UIHIO TapTHEPa B
Tonyuam 8o3modicHocme oOIIeHNN W B3aMMOJICHCTBHU
Hay4umucsi: TPAMOTHO
oOparmaTbcs ¢ BemecTBaMHu B
MIOBCEJHEBHOM XKU3HU
24. | CoenuHeHus xXene3a 02.12 I'enetuueckue psbl Fe*"u Fe®* Hayuamcs: xapakrepu3oBaTh PeryasituBHbIe: PazButune




+2,+3 ux 02.12 Baxneiimue conu xene3a. 3HaueHHE (du3nvecKrue 1 XUMUIECKUC YYUTBIBAIOT MPABUJIO B TUIAHUPOBAHUU U OCO3HAHHOTO,
KayecTBEHHOE xKenesa CBOIICTBA OKCHIOB 1 KOHTpOJIE criocoba pereHus YBOKUTEIBHOTO
1 €Tr0 COCITUHECHUH TSI IPUPOIBI 1 TUAPOKCUIOB XKeJe3a, Ilo3HaBaTenbHbIE: u
OMpEACICHHC. HapOJHOTO XO3sIHCTBa. COCTaBJIATh XUMHUYECKUE Hcronp3yroT mouck HeoOXoIMMOoii no0poskenaTensb
FGESTH‘{GCE?G pAnbL JeMoHCTpanuH. YPABHEHWS, XapAKTEPU3YIOMUE | WHPOPMAIMH /ISl BBINONHEHUS y4eOHBIX | HOTO
Fe “u Fe ™. B3aumoneiicTBue MeTanioB ¢ CBOICTBa COEIMHEHUI JKelle3a, 3aJIJaHHi C MCIIOJIb30BAHUEM YUeOHOM OTHOLLIEHUS K
Hemerauamu. [lomygenne MIPOBOJIUTH Ka4eCTBEHHBIE JUTPATYPHI Ipyromy
ruapoxcuzos xkenesa (1) u (I11). peaxiuy, TOATBEPIKIAIOIIIE KomMmykaTuBHBIE: yenoBeky. Ero
JIa6. onbITHI: HaJM4re B BOJAHBIX PacTBOpax YYUTHIBAIOT pa3Hble MHEHHUS U CTPEMSATCS | MHEHHIO,
18. BzaumoeiicTBIE xKene3a ¢ KaTHOHOB JKeJe3a, peliaTh K KOOPIWHAITUY PAa3INIHBIX TO3UIIHA B crocoOHOCTH
COJISIHOM KUCJIOTOM. «LIETIOYKU» NIPEBPALLECHU. COTPYAHUYECTBE BECTH JAMAJIOT C
19. Ionyuenue ruipoKkcuaoB xene3a | [loayuam o3modcHocmy JpYTUMU
(IT) m (IIT) u M3yueHne UX CBOWCTB. Hay4umucsi: COCTaBIATh JIIOIbMU
«IETTOYKM» TIPEeBpaIeHUH,
COCTAaBJISITh MOJIEKYJISIPHBIE U
IOJTHBIE HOHHBIE YPABHEHHUS I10
COKpAIICHHBIM HOHHBIM
YpaBHEHHSIM

25. IMpakTHYeckas 03.12 ITonmyuenue u cBOWCTBa COEIMHEHUI Hayuamcs: obpamarsces ¢ PeryasituBHbIe: OBnaseHue
paGora Ne2 03.12 | Merawios nmabopaTopHEIM 000pynoBaHreM | OCYIIECTBIIAIOT MOMIATOBBIN KOHTPOIIB TI0 HaBBIKAMH JU1S
Tonyuere i Y HarpeBaTeIbHBIMU IPUOOpaMU | pe3ynbTary MPAKTUIECKOM

- . B COOTBETCTBUH C IIPAaBUIAMHU JIeSITETTFHOCTH

CBOUCTBA COCIMHCHNHA TEXHUKH 0€30MacHOCTH, Io3HaBaTeabHbIE:

MCETAJIJIOB OIHUCHIBATh XUMUYECKUM CTposT peueBoe BhICKa3bIBaHUE B YCTHON
AKCTIIEPUMECHT C TIOMOIIBIO S3bIKa | U MHCEMEHHOH popme
XUMHH, JIEJIaTh BBIBOJIBI 110 KommykaTuBHbI€:
pe3yabpTaTaM SKCIEPUMEHTA. YYUTBHIBAIOT pa3HbIC MHEHHS U CTPEMSATCS
THonyuam eo3moocnocmeo K KOOPJIMHAIIUYU Pa3IUYHBIX TTO3UIUI B
Hayuumuvcs: 0CO3HAaBATh COTPYIHUYECTBE
HEOOXOANMOCTH COOJIIO/ICHHUS
npaBwiTh u OT mns coxpaneHus
3I0POBBS OKPYKAIOIIUX.

206. IpakTnyeckas 08.12 Pewmenue sxcriepuMeHTaIbHBIX Hayuamcs: obparartscs ¢ PeryasituBHble: OBnazneHue
paGora Ne3 08.12 | 3aaad Ha pacIO3HAaBaHHE U nmabopaTopHBIM 0060pyaoBaHHeM | OCYIIECTBIISIOT MOMIArOBBIN KOHTPOJIb IO HaBBIKAMH IS
P MTOJTyYCHHE COCAMHEHUI METaIIOB 1 HarpeBaTebHBIMU TIPHOOPaMHI | Pe3yIbTaTy MPaKTUIECKOH

CIICHHC B COOTBETCTBHUH C IIPAaBUIIaMHU JIESITETTbHOCTH
SKCIICPUMCHTAIbHBIX TEXHUKH 6€3011aCHOCTH, Io3HaBaTeabHbIE:
3a1a4 Ha OMNUCHIBATh XUMUUYECKUHN IIpoBoasT cpaBHEHHE ¥ KIIaCCUDUKAIUIO
pacro3HaBaHHEe U 9KCIEPUMEHT C MIOMOIIBIO A3bIKA | MO 3aJaHHBIM KPUTEPHSIM
OJTydeHHE XUMHH, JIEJIaTh BBIBOJIBI 110 KomMmykaTuBHBIE:

COEIMHEHU

pe3yabpTaTaM SKCIepUMEHTA.

I[OFOBapI/IBaIOTCH O COBMCCTHBIX




METAJIOB Ilonyuam 603modicnocme JEUCTBUAX B Pa3INYHBIX
HAYy4umuvcs: 0CO3HaBaTh CHTYaLHsIX
HEOOXOIMMOCTH COOIIONECHUS
npaBun b u OT ans coxpaneHus
CBOETO 3/I0POBBS 1
OKPYXKAIOIIHX.
27. | O006ueHue 3Hanuil 10.12 Hayuamca: o600math 3Hanus 1 | PeryJjisiTuBHbIE: Beipaxator
o TeMe «MeTasLIbD» 10.12 MPECTaBIATh UX CXEM, TaOJIHII, BrocsT Heo0XoauMBbIe KOPPEKTHUBHI B aJICKBaTHOE
TIpe3CHTAIHHA JICHCTBHUE TIOCIIC €T0 3aBEPIICHIS Ha IMOHUMaHHUE
OCHOBE €0 M y4eTa XapakTepa CACIaHHbIX | MPHYUH ycIexa
OIIMOOK 1 Heycrexa
IMo3HaBaTenbHBIE: yueOHOI
CTposT peueBoe BEICKa3bIBaHUE B YCTHONH | NESTEIBHOCTH
U TIMCEMEHHOH popme
KomMyKkaTHBHBIE: KOHTPOIHPYIOT
JICHCTBHUS TapTHEpa
28. KonrposbHas 15.12 KonTtpons npeamMeTHbIX U Hayuamca: npumeHsTh PeryasiTuBHbIe: [IposBasitor
paGora Ne2 15.12 MeTalpeIMETHBIX YIeOHbBIX JCUCTBHIA | TIOJydeHHBIC 3HAHUS U OCyIIECTBIISIFOT UTOTOBBIN M TIOMIATOBBIA | OTBETCTBEHHO-
110 Teme «MeTaIbn o Teme «MeTamTbi) c(hOopMHUPOBAHHBIC YMEHHUS IS KOHTPOJIB TI0 pe3yIbTaTy CTh 3a
peIIeHus yueOHBIX 3a1a ITo3HaBaTeabHbBIE: PE3yABTATHI
CrposT peueBoe BEICKa3bIBaHUE B YCTHON
U TIMCbMEHHOH (popme
KoMMyKkaTHBHBIE: KOHTPOIHPYIOT
JICHCTBYS IapTHEpa
Tema 3. Hemera/uibi(284.)
29. | OOmas 17.12 OO1ast XapakTepucTHKa HeMeTanoB: | Hayuamca: naBate onpeneneHust | PeryjisiruBHbie: dopMupoBanue
XapaKTepHCTHKA 17.12 nosnoxenue B [lepuoauueckoit MTOHSATHSIM IInanupytor CPOI/I z[el”dSTBm B CBSI3H C | TOTOBHOCTH K
HEMETAILIOR CHUCTEME XUMHUYECKHX DJIEMEHTOB «ANEKTPOOTPUIIATETBHOCTEY « ITOCTABJICHHOW 3aJ]a4eil U YCIIOBUSMH | CIIOCOOHOCTH K

. Y. MenaeneeBa, 0COOCHHOCTH
CTPOCHHS aTOMOB,
anekTpooTpuuarenbHocTs (D0) Kak
Mepa «HEeMETAUTUIHOCTIY, piax 0.
Kpucranmuueckoe ctpoeHue
HEMETAaJIOB — MPOCTHIX

BewecTB. Ayutorponus. u3nueckue
CBOICTBA HEMETAJIIOB.
OTHOCHUTEIFHOCTD MTOHSTUHN «METaJLID
U KHEMETaJI»

AJUTOTPOTIHS XapaKTEePH30BaTh
HEMETAJIIBI 10 KX TI0JI0KEHHUIO B
[ICX5 JI.U.Menneneena,
OTIHMCHIBATH CTPOCHUE
¢du3nyeckue cBoicTBa
HEMETAJIJIOB, OOBSICHITD
3aBUCHUMOCTh CBOMCTB
HEMETAJIOB OT UX MOJIOKEHUS
[CX5
JI.1.MeHnneneeBa;cocTaBiIsiTh
Ha3BaHUS COCAMHCHHI
HEMETAaJUIOB 1Mo (opMyJie u
(hopMyI 10 Ha3BAHUIO, HAYIATCS

€€ pelICHUs
ITo3naBarenbHbIE:
CraBst ¥ QOpMyIHPYIOT LIENU U
poOIIeMBI ypoka
KomMmykaTuBHBIC:
AZIEKBaTHO MCHONB3YIOT PEUEBBIC
cpeacTBa 115 9GPEKTHBHOTO
pelIeHus] KOMMYHHKATUBHBIX 3a/1a4

00y4eHHIO U
CaMOPa3BUTHUIO U
caM000Opa30BaHMIO HA
OCHOBE MOTHBAIHH K
00YYEHHUIO U
MO3HAHHIO




JTaBaTh OTIPE/ICICHUS
«AJUTOTPOTIHS), «AJIIOTPOITHBIE
MO (UK.

Tlonyuam 6o3modcnocms
Hay4umucs: IPOTHO3UPOBATH
CBOMCTBA HEU3YUYECHHBIX
DJIEMEHTOB M MX COEIMHEHHNHA Ha
OCHOBE 3HAaHUU O
MIePHOINIECKOM 3aKOHE

30. | O0mue XUMHUYECKHE 22.12 OO61re XMMHYECKHUE CBONCTBA Hayuamcs: xapaktepu3oBarb PeryasituBHbI€: PazBuBarot
CBOICTBA 2212 HEMETAIIOB CTPOCHHE HEMETAILIOB, O0IIIe [MocranoBka yueOHOM 3a1aun Ha OCO3HaHHOE
XUMHUYCCKHUE CBOUCTBA OCHOBC COOTHCCCHUS TOT'O, UTO OTHOIIICHHUE K CBOUM
HEMETAJJIOB.
HEMETAJJIOB, OITUCBIBATH 00IITHE HU3BECTHO U YCBOEHO , ¥ TOTO, YTO COOCTBEHHBIM
Hemerasisr B XUMHUECKHE CBOICTBA el1e HEM3BECTHO HOCTYIKAM
npupoac u CIIOCO0BI HEMETAJIJIOB € MIOMOIIBIO S3bIKa IToznaBaTenbHbIE:
WX MTOJTYYCHUS XUMHH, COCTABIISITh YPABHEHUS BriaBukenue runores, ux
XUMUYECKUX PEaKLni, 000CHOBaHHME, 10KA3aTEIHCTBO
XapaKTepU3YIOUIUX XUMHUECKUE
CBOMCTBA HEMETAJIOB UX KommykaTuBHbI€:
COETMHEHUN Y4aBCTBYIOT B KOJUIEKTUBHOM
Honyuyam eo3moorcnocmo 00CYXICHUH MTPOOJIEM, IPOSIBIISIOT
Hay4umucs: NPpOrHO3UPOBAThH aKTHUBHOCTBH BO B3aUMOJICHCTBUU ISt
CBOMCTBA HEM3YUEHHBIX peleHs] KOMMYHUKATUBHBIX U
DJICMECHTOB U UX COC}II/IHGHHﬁ Ha IIO3HABATCJIIbHBIX 3a1a4
OCHOBE 3HaHUH O
MIePHOINYECKOM 3aKOHE
31. | Bo J0pOJT 24 .12 ITonoxxeHue Bogopoia B Hayuamca: xapakrepu3oBarb PeryasituBHbI€: Dopmupyror
[lepnonuyeckoii cucteme BOJIOPO/JI IO €0 MOJIOKEHUIO B Pasmu4arot crmoco6 u pe3yapTar KOMMYHHUKaTUBHBII
XUMHUYECKHUX SIIEMEHTOB [ICX5 JI..U.MeHnneneena, IeicTBUS KOMIIOHEHT B
. . Menneneesa. CtpoeHne aroma XapaKTepU30BaTh CTPOCHUE Ilo3HaBaTe/bHBIE: oOmeHny u

n MoJekynsl. Pusnueckue u
XMMHYECKHE CBOICTBA BOJOPOA, ETO
MIOJIy9Y€HHE U IPUMEHEHHE.

JIa6. onbITHI:

20. [onyuenue

1 pacro3HaBaHHe BOJOPOJA

aToMa BOJIOPOJa, OOBSICHATH €T0
BO3MOYKHBIC CTETICHU OKUCIICHHUS,
XapaKTepu30BaTh

(bu3nIecKre ¥ XUMUICCKHE
CBOIiCTBa BOJIOpPO/a, OOBSICHATH
3aBUCHUMOCTh CBOMCTB BOAOPOAa
oT mosioxenus ero B [ICXD
JI.M.Menneneena, onmmuchIBaTh
nabopaTopHbIe U
MPOMBIILICHHBIE CIIOCOOBI
MOJTyYCHHUS BOJOPOJIA .

Brnaneror oOuyM nprueMoMm pereHus
3ama4

KommykaTuBHbIe:
JoroBapuBarorcs 0 COBMECTHOM
JESITETPHOCTH TI0]T PYKOBOJICTBOM
YUYUTEIA

COTPYJHUYECTBE CO
CBEpCTHUKAMU B
npoiiecce
00pazoBaTenbHON
JIeATENLHOCTH




Honyyam eozmoocnocmo
Hayuumucsi: OObICHATD
JTIBOMICTBEHHOE TIOJIOKEHUE
Bogopoaa B [ICXD

. N.Menneneesa, rpaMOTHO
oOparmiarbcs ¢ BEIIECTBaMH B
MOBCEIHEBHON KU3HU

32. | Bona 12.01 | Crpoenue monekymnsl. Bogoponnas Hayuamcs : XxapakTepu3oBaTh PeryiasituBHbIC: NwmeroT nenoctaoe
XUMHUUYECKas CBsI3b. OU3NUECKUe CTpPOEHHE MOJIEKYJIbI BOJIOPOAA, IInanupyroT cBOU IEHCTBUS B CBSA3H C | MUPOBO33pEHHUE,
CBOMCTBA BOJIb. AHOMAJIUY CBOMCTB (bu3nIeCKre ¥ XUMUYCCKHE MIOCTaBJICHHOM 3a/1a4yeil U YCIOBUAMH | COOTBETCTBYIOIIEE
Bogbl. ['HapoduisHbIe 1 CBOICTBa BOJIBI, OOBSCHATD ee pemIeHus COBPEMEHHOMY
rupodoOHbIC BEIECTBA. aHOMAJIMU BOJIBI, CIIOCOOBI IMo3HaBaTenbHBIE: YPOBHIO pa3BHUTHU
XuMudeckne CBOHCTBA BOJEI. OYHCTKH BOJBI, IPAMCHSTH B CraBsat u GopMyTHPYIOT IETTH U HAYKH
KpyroBopoT BojibI B Ipupoe. OBITY (DMIIBTPHI IS OUUCTKH npoOJIeMBbI ypoKa
Bomnoounctka. A3panus BOJIBL BO/JIbl, IPaBUJILHO HUCIIOJIb30BaTh | KoMMykaTHBHBbIE:
BrertoBeie hrtbTpel. MUHEpabHBIC MUHEPAJIbHYIO BONY, BBIMOJHATE | KOHTpoIMpyloT AelicTBUS MapTHEpa
Bozpl. JlucTIinIpoBaHHAas BOa, €€ pacyeTsl 10 ypaBHEHUSIM
MIOJTydICHUE U IPAMEHCHHE. XUMHYECKUX PEaKIThii,
JIa6. ombITHI: MIPOTEKAIOIINX C YUACTHEM BOJIBI.
21. UccnenoBanue noBEpXHOCTHOTO Honyuam eo3modcnocms
HATSKEHUS BOJIBI. Hayuumucsi: 00bEKTUBHO
22. PacTBOpeHHE IIepMaHraHaTa OIICHWBATh WH(OPMAIIHIO O
Kallusl WJIM MEIHOTO Kylmopoca B BEILECTBAX U XUMHUYECKUX
BoJie. 23. 'umparanus mporieccax, KpUTHIECKH
00e3B0OKEeHHOTO cynbdaTa OTHOCHUTBCS K TICEBIOHAYYHOU
meau (II). 24. Usrotosnenue nHpOpMAaIHH,
TUIICOBOTO OTIeYaTKa. 25. HEeIoOpPOCOBECTHON peKame
O3HaKOMJIEHHE ¢ KOJUIEKIUEH
OBITOBBIX (PHIIBTPOB.
26. O3HaKOMJIEHUE C COCTAaBOM
MHUHEPATILHON BOIbI
33. | ajoreuns!: oOmas 14.01 O0mras xapaKTepUCTHKA TaJIOTEHOB: Hayuamcsa: xapakrepu3oBaTh PeryasituBHbI€: [IposBistor
XapaKTEePUCTHKA CTPOCHHE aTOMOB; IPOCTEIC BEIIECTBA | CTPOCHUE MOJIEKYI TalOr€HOB, [Tnarupyrot CBOM JCHCTBHS B CBA3M C | OKOJNOTHECKOE
1 OCHOBHBIE COCJHEHUS TaJIOTE€HOB, OTHCHIBATh (PU3UYECKUE U MIOCTaBJICHHOH 33/1a4ell ¥ YCIOBHSIMHA | CO3HAHUE

ux cBoiictBa. KpaTtkue cBeneHus o
xJyope, bpome, GhTope U Hoe.
[IpumeHeHEe rajnoreHoB u

WX COCTUHCHUH B HAPOJIHOM
XO3SMCTBE.

JdeMoHcTpanum:

OO6pas1pl TAIOTEHOB —

XUMHUYECKHE CBOMCTBA
rajoreHoB Ha OCHOBE
HaOJIFOAEHNH 33 UX
MPEBPAICHUSIMH BO BpEMsI
JIEMOHCTPAITHOHHBIX OIBITOR,
0OBACHATH 3aBUCHUMOCTDH CBOMCTB
TAJIOTCHOB UX OT ITOJIOXKCHUSA B

ee pelIeHus
ITo3naBaTenbHBbIe:

CraBat u GopMyIHPYIOT IENH 1
npoOemMsbl ypoka
KomMmykaTuBHBIE:

AJIEKBaTHO HCIOJIB3YIOT pEUeBbIC
cpezcTBa st 3h(HEKTUBHOTO




IIPOCTHIX BemecTs. B3anmoneiicTeue
TaJIOTEHOB C HATPUEM, ATIOMUHUEM.
BrrTecHenne xiopoM 6poma it oaa
U3 paCTBOPOB UX COJIEH

I[ICX5 JI.1. Menneneena,
COCTaBISITH (POPMYIIBI
COCIMHEHUH TaTIOT'eHOB U 110
(dbopMmynaMm 1aBaTh Ha3BaHHUS
COEIMHEHHU M TaJIOT€HOB
THonyuam 803mozcrHocmy
Hay4umsca: 0CO3HAaBaTh
HEOOXOANMOCTH COOJIIO/ICHHUS
HIpaBUII KOJIOTM4YECKON
0e301macHOCTH IIpyu 0OpALIICHUH C
rajoreHamMmmn

peuIcHNd KOMMYHUKATUBHBIX 3a1a4

34. | CoenuaeHus 19.01 OCHOBHBIE COETMHEHUS TaJIOTE€HOB: Hayuamcs: ycranaBnuBath CBsi3b | PeryjasiTuBHbIe: Bocnuranue
aJIOFeHOB raJoreHOBOAOPObI, COIU MEXIY CBOICTBAMM COEAMHEHUN | YUYUTBIBAIOT MPABUJIO B OTBETCTBEHHOT'O
raJoreHOBOJIOPOJAHBIX KUCIIOT. U UX IPUMEHEHUEM, U3y4aTh TUTAHUPOBAHUU U KOHTPOJIC CIIOCO0a | OTHOIICHUS K
JdeMoHcTpanum: CBOJCTBA COEIMHEHHH TaJIOTEHOB | PELICHHUS IpUpoAE
O0pa3Ibl MPUPOTHBIX B XO/I€ BBIMIOJIHEHUS IMo3naBaTenabHbIE:
COEIMHEHUH XJIopa. J1a00PaTOPHBIX OTIBITOB , Hcnonb3yroT MOMCK He0OX0IUMOM
JIaG. ombITHI: Honyuam eo3modncnocms rHGOPMAIUH IJ1s1 BHITIOTHEHUS
27. KauecTBeHHas peakius Ha Hay4umucs. UCIOIb30BaTh yueOHBIX 3a/IaHHUI C UCTIOJIb30BaHHEM
raJoreHu1-uOHbI MPUOOPETEHHBIE KOMITCTCHIINT yaeOHOH TUTPaTypHI
[P BBIIIOJIHEHUU TPOESKTHBIX KomMmykaTuBHbIE:
paboT 1Mo W3y4eHHIO CBOMCTB U Y4UTBIBAIOT pa3HblE MHEHUS U
Ccroco0OB MOJTyYCHUS U CTPEeMSTCS K KOOPIUHAIIUI
pacro3HaBaHusl COEAMHEHUN Pa3JIMYHBIX MO3UIUH B
raJIOr€HOB COTPYJHUYECTBE
35. IMpakTHYeckas 21.01 PereHune skcriepuMeHTaNbHEIX 331849 | Hayyamces: oOpamarthes ¢ PeryasituBHble: OBnagenue
paGora Ned o teme «lloarpymma rajgoreHoB» nabopaTopHBIM 000pyaoBaHreM | OCYIIECTBIISIOT MOMIArOBBII HaBBIKaMU JJIs1
P 1 HarpeBaTebHBIMU IIPHOOpaMH | KOHTPOJb IO PE3YIIETATY MPaKTUYECKOU
CLICHHC B COOTBETCTBUU C MPaBUIaAMHU JIeSITENIbHOCTH
SKCIICPUMECHTAIbHBIX TEXHUKH 6€3011aCHOCTH, Io3HaBaTeabHbIE:
3aJa4 110 TEMC OMUCHIBATH XUMUYECKUHN IIpoBoasT cpaBHEHHE U
«[Toarpymma 9KCTIIEPUMEHT C TIOMOIIBIO SI3bIKa | KIACCH(HUKAINIO MO 3aJaHHBIM
a7OTCHOBY XUMHH, JIEJ1aTh BBIBOJIbI 110 KpUTEpUSIM
pe3ysbTaTaM KCIEPUMEHTA. KommykaTuBHbIE:
Honyuam eo3modncnocms Haxopsar obmiee pernrenue yaeOHOM
Hay4umucs: 0OCO3HABATh 3a/1a4u
HEOOXOIMMOCTH COOIIONEHNS
npaBun b u OT ans coxpanenus
CBOETO 3[I0pOBbS U
OKpYKaroInX
36. KI/ICJIOpO i 26.01 CrtpoeHue aToMa U aJlJIOTPOTIUS Hayuamcs:, PeryasituBHbIe: CrpemiieHue kK




KHCJIOPO/Ia; CBOMCTBA M TIPUMEHEHHE
€ro aJIOTPOITHBIX MOIU(PHUKAIHIA.
JIa0. onbITHI:

28. Ilonyuenue

U pacro3HaBaHUE KUCIOPOaa

XapaKTepU30BaTh CTPOCHUE
MOJIEKYJIBl KHCIOpO.a,
COCTaBJIATh XUMUYECKHE
YpaBHCHUS, XapaKTECPU3YIOIIHNE
XHMHWYECKHE CBOMCTBA
KHUCJIOPOa, OOBSICHATH
MIPUMEHEHHE AIJIOTPOITHBIX

MO IU(UKAIIIA KACIOPOIa,
OTIHCHIBATH JJAOOPATOPHBIC U
MPOMBIILICHHBIE CIIOCOOBI
MOJIyYCHHUST KUCIOPOa .
Honyyam eo3mooacnocmo
HAy4umucs: TpaMOTHO
obparmaTbcs ¢ BemecTBaMHt B
MOBCEIHEBHOM KU3HHA

Paznuyator crioco0 u pe3ynbrar
JeiCcTBUS

ITo3HaBaTenbHbIE:

Bnaneror o0muM npueMoM pereHus
3a1aq

KomMmykaTuBHBIC:
JloroBapuBaroTCsl 0 COBMECTHOM
JESITENbHOCTH MOJ] PyKOBOACTBOM
YUYUTEIA

3J0pOBOMY 00pasy
XKHU3HU

37. Cepa, ee puzuvexue u 28.01 Crpoenue aroma u ajtotponus cepsl; | Hayuamesi:, PeryasituBHble: DOopMUPYIOT OCHOBBI
XHUMHUYECKHE CBOIICTBA M IPHIMEHEHHE XapaKTepu30BaTh CTPOCHUE Paznuyaiot crioco6 u pe3yasTar 9KOJIOTHIECKOTO
o POMOHUYECKON CEepHI. MOJIEKYIBI CepBl OOBSICHATH JeHCTBUS MBIIILTICHUS
CBOMCTBA JdeMoncTpanum: 3aBUCUMOCTH CBOUCTB cepbl 0T e | [lo3HaBaTeIbHBIE:

BsaumoneiictBue cepbl nonoxxenus B [ICXD JI.U. BrnazmeroT o0muM nprueMoM pereHus

¢ MeTaJllaMH, BOJIOPOJIOM U MeHeneeBa, COCTaBIATh 3a1a4

KHCIIOPOAOM. XUMUYECKre ypaBHEHUS, KommykaTuBHbIE:

JIa6. ombITHI: XapakTepusyoomue xumuueckue | JloroBapuBaroTCsi 0 COBMECTHOM

29. 'opeHue cepsl Ha BO3IyXE U B CBOWCTBA Cepbl, OOBSICHITH JeSITeIbHOCTH, IPUXOA K 00IIeMy

KHCIOPOJE MIPUMEHEHHE aJUIOTPOITHBIX PpeLeHHNI0
Mo (UKaIINA Cepbl
Honyyam eozmosicnocmo
Hay4umucsi: TPAMOTHO
oOparmaTbcs ¢ BemecTBaMu B
MMOBCEAHEBHOM KU3HU

38. | CoennHEHHUS CEPBI 02.02 Oxkcunsl cepol (IV) u (VI); ux Hayuamcs:, PeryasTuBHbIe: DopMUPYIOT UHTEPEC

MOJTydeHNE, OTHCHIBATH CBOWCTBA Y4YUTHIBAaIOT IPAaBUIIO B K KOHKPETHOMY

CBOICTBa U IPIIMCHEHHE COCITMHEHUH Cephl, COCTaBIATh IUTAHWPOBAaHUH U KOHTPOJIE CIIOCO0a | XUMHUYECKOMY
YpaBHEHHSI PEaKIui, peneHus JJIEMEHTY, MTOUCK
COOTBETCTBYIOIINX «IETIOYKE IMo3naBaTenbHbIE: JIOTIOJTHATEITBHON

HIpEBPALLEHUN

THonyuam eozmodcnocmy
HAy4umucs: TPOTHO3UPOBATH
XMMHYECKHE CBOWCTBA BELECTB
Ha OCHOBE MX CBOUCTB U
CTPOEHHUS

Vcronp3yroT MOMcK HE0OX0[uMO
nHOOPMAIHN JUTA BBIIOIHCHUS
y4eOHBIX 3a/IlaHUH C UCTIOIB30BAHHEM
ya9e0HOU TUTPaTyphI
KommykaTuBHbIe:

KonTponupyrot aeficTBue naptHepa

UHOpPMAIIHHU O HEM.




39. CepHaH KHCJIOTa Kak 04.02 CepHast KUCJIOTa KaK dJIEKTpoJUT U ee | Hayuamcs:, PeryasituBHbIe:
SJIEKTPOIIUT H €€ COIH COJH, MX NPUMEHEHHE B HAPOIHOM OTHCHIBATH CBOWCTBA CEPHOM PaEHH‘IaIOT croco6 u pe3ynbpTart
XO3SHCTBE. KHCJOTBI, B XOJI€ IPOBEACHUS JecTBus
JdeMoncTpanum: J1a00PaTOPHBIX OIBITOB , Ilo3naBarebHbBIE:
OO0pa3Isl MPUPOTHBIX [IPOBOJUTH KAUECTBEHHYIO BrnazmeroT o0muM nprueMom pereHus
coemuHeHui cepbl. OOpasIbl peakiuo Ha Cyib(aT - HOH 3amay
BKHEUIIMX AJIS1 HAPOJHOI'O THonyuam eozmodicnocmy KommykaTtuBHbIe:
X03siicTBA CyIb(aTOB. HAy4umucsl: XapakTepu3oBaTh JloroBapuBaroTcsi 0 COBMECTHOM
JIa6. ombITHI: 0co0bIe cBOCTBa JESITeITbHOCTM, IPUXOJAT K 00IIeMy
30. CaoiicTBa pa30aBICHHOM CepHOM KOHLIEHTPUPOBAaHHOH! CEpHOI peLieHuo
KHUCIIOTHI KHUCJIOTHI
40. CepHast KUCTIOTa Kak 09.02 CepHasi KUCIIOTa KaK OKUCIUTENb. Hayuamcsa :cocTaBnsith PeryasituBHble: HUcnpiTeiBatoT
OKUCITUTEb. IIponsBoacTBO cepHOM KUCIOTH U ee | ypaBHeHHs OBP ¢ yuactuem IInanupyroT cBOU JCHCTBUS B YyBCTBO TOPIOCTH 32
TonvaeHie 1 MIpUMEHEHHE CCPHOI! KICIIOTBI, OTHCEIBATD COOTBETCTBHH C TOCTABICHHOM pOcCCHIiCKyIO HAYKy
¥ . o0nacT NpUMEHEHHs CEPHOM 3a/aueil ¥ yCIOBUSIMU €€ peaan3aiuu
HPUMEHEHNE CCPHOU KHCIIOTHI Tlo3naBaTeJabHbIE:
KHUCJIOTBI Honyuam eo3modncnocms Brnazeror o0mum npueMoM perieHust
HAay4umucs.: TPUBOJUTH 3a1au
IMpHUMEpPHI YPAaBHEHUH peakLui, KommykaTuBHbIe:
JISKAIIUX B OCHOBE KonTonupytoT neiictBus napTHepa
MIPOU3BOJICTBA CEPHOI KHCIOTHI
41. | IpakTHYecKast 11.02 | Pemenue skcriepuMeHTaNbHBIX 331849 | Hayyamcsa: oOparmarscs ¢ PeryasaTuBHbIe: YMeEIT ynpasnarhb
paGora Ne5 16.02 | mo teme «Iloarpynna kucaopona» nabopaTopHbIM 00opynoBaHueM | OcCyIIecTBISIOT MOLIaroBbIi cBoei 3
Pemenme 1 HarpeBaTeIbHBIMU IPHOOpaMu | KOHTPOJIb IO PE3YIIbTATy MTO3HABATEIHHOM
B COOTBETCTBUU C IIPAaBUIAMU JIESITEIbHOCTBIO
SKCIICPUMEHTAIbHBIX TeXHUKH 0e30MacHOCTH, Ilo3HaBaTeJbHbBIE:
3a71a4 o TeMe ONUCBIBATh XUMHUYECKUHI CrposT peueBoe BBICKa3bIBAaHHUE B
«[1o JArpyIa 9KCIIEPUMEHT C MOMOIIIBIO SI3bIKa | YCTHOW U MUCHMEHHOM hopme
KHCIOPOIa» XMMUH, JIENIaTh BEIBOJIBI TIO
pe3yabpTaTaM dKCIEpUMEHTA. KommykaTtuBHbIe:
Honyuam eo3moacrocme YYUTHIBAIOT pa3HbIC MHEHHS U
Hay4umucs: 0CO3HABATh CTpeMsTCA K KOOpAUHALUU
HEOOXOIMMOCTH COOIIOAEHUS Pa3IUYHBIX MO3UITUH B
npaBunTh u OT ans coxpaHeHust | COTpyIHUYECTBE
CBOETO 3/I0POBbS U
OKPYKaIOMIUX
42. | A30T U ero CBOMCTBA 18.02 CrpoeHue aToMa U MOJIEKYJIBI a30Ta; Hayuamcs, PeryasituBHble: DopMUPYIOT UHTEPEC
CBOIICTBa a30Ta Kak MPOCTOr0 XapaKTepu30BaTh CTPOECHUE [InaHupyIOT CBOM NEHCTBHA B CBSI3U C | K KOHKPETHOMY
BeIIecTBa aToMa M MOJISKYJIBl a30Ta, ITOCTABJICHHOW 3a7aueil ¥ YCIOBUSAMH | XUMHIECKOMY




0OBSICHATH 3aBUCHMOCTE CBOMCTB
a30Ta OT €ro IOJIOKEHUS B
[ICX3 JI.1. Menneneena,
COCTABJISAITb XUMHUYCCKHUC
YpaBHEHHS, XapaKTEPHU3YIOIIHE
XHMHUYECKHE CBOMCTBA a30Ta
Honyyam 8o3moacHocme
Hayuumaucsi: TPAMOTHO
oOpararbcs ¢ BEIIECTBAaMH B
IIOBCEIHEBHOM KHU3HA

ee pelIeHus
ITo3naBartenbHbIC:

CraBat u GopMyTHPYIOT SN U
npoOemMsbl ypoka
KoMmmykaTuBHbIE:

AJIEKBAaTHO HCIOJIB3YIOT pEUeBbIe
cpezncta s 3h(HEeKTHBHOTO
pelIeHs KOMMYHHKATHBHBIX 337124

43. | AMMHaK 1 €ro 25.02 AMMMAK, CTPOCHUE, CBOWCTBA, Hayuamcsa: omuceiBaTh cBoiicTBa | PeryasituBHble:
coenunenus. Conu noiydeHue u npuMmenenue. Conu aMMHaKa B X0JI¢ POBEACHUS IInanupyroT cBOU IEHCTBUS B CBSI3U C
aMMOHUS, UX CBOMCTBA U 7m1a00paTOPHEIX OIBITOB, ITOCTABIICHHOW 3a7jaueil M YCIOBUAMHU
aMMOHHIA MIpUMEHEHHE. MIPOBOJIUTH KAU€CTBEHHYIO ee peuieHus
Jlad. onbITHI: peaKkLuIo Ha MOH -aMMOHHS IMo3naBaTe/bHbBIE:
31. N3yueHue cBOICTB aMMHaKa. THonyuam eozmodcnocmyo CraBst 1 GOpMyIHPYIOT LENU U
32. Pacno3HaBaHHe COJIei aMMOHHSI HAYy4umucsi: IPUBOIUTH mpo0IeMbl ypoka
MpPHUMEpPHI YPAaBHEHUH PeakIui, KommykaTuBHbIe:
JIeXKAIIUX B OCHOBE KoHTponupyroT neiicTBus napTHepa
MIPOMBIIIICHHBIX CIIOCO00B
TIOJTy4EHHUsI aMMHUaKa
44, | Oxkcugsl a3oTa 02.03 Oxcupl azota(ll) u (1V) Hayuamcs:, PeryasituBHbIe:
OIMCBIBATH CBOMCTBA Y4UTBIBAIOT IPaBUIIO B
COEIMHEHUH a30Ta, COCTABIISATh IJIAHUPOBAaHUH U KOHTPOJIE CIIOco0a
YpaBHEHHUSI peaKiui, peleHus
COOTBETCTBYIOIIMX «LEMNOYKE) Ilo3naBaTenabHbIE:
NpeBpalleHu Vcrop3yroT MoMcK He0OX0 MmO
Honyyam eo3mosicnocmo wHGOPMAIUH IJ1s1 BHITIOTHEHUS
Hay4umucs: TPOTHO3UPOBATH yueOHBIX 3a/IaHUI ¢ UCTIOJIB30BaHHEM
XUMHUYECKHE CBOMCTBA BEIIECTB yaeOHOH TUTpaTypHI
Ha OCHOBE UX CBOMCTB U KomMmykaTuBHBIE:
CTpOEHUS KonTtpoaupyroT nelicTBue napTaepa
45. | A3zoTHas KUCJIOTa Kak 04.03 A30THAas KHCIIOTa KaK dJIEKTpONINT, ee | Hayuamcsi:, PeryasituBHbI€:

3IIEKTPOJIUT, €€
MIPUMEHEHUE

CBOIICTBa U IPUMCHCHHE.
JdemoncTpanum:

O0pa3is BayKHEHIIINX

JUTS. HAPOJTHOTO XO3sHCTBA HUTPATOB.
JIa0. onbITHI:

33. CaoiictBa

paz0aBiIeHHON a30THON KHUCIIOTHI

OINMCHIBATH CBOICTBA a30THOM
KHCIIOTHI, B X0JI€ TTPOBEICHHSI
71a00paTOPHEIX OITBITOB
Tlonyuam 6o3modrcnocms
HAay4umucs: COCTaBIATh
«LETIOYKW» MPEBPAILEHUH O
a3oTy

Paznuyator crioco0 1 pe3ynbrar
JeicTBUs

Ilo3naBare/ibHbBIE:

Bnapneror o0muM npueMoMm perieHus
3amaq

KommykaTuBHBIC:
JoroBapuBarorcs 0 COBMECTHOM
JIEATEILHOCTM, NIPUXOJAT K 00IemMy

JNIEMEHTY




PEIICHHUIO

46. | A3oTHas KHUCJIOTa Kak 09.03 | A3zoTHas KMCIIOTa KaK OKUCIIUTENb. Hayuamcsa :cocTaBnsith PeryasituBHble:
OKHCIIHTEITb, €8 HuTtpaTs! 1 HUTPUTHI, TpobIeMa ux ypaBuenust OBP ¢ ygactuem IInanupyroT cBOU NEHCTBUS B
COJIEp)KaHMA B C/X MPOIYKIHH. A30THOMN KHCIIOTHI, IPUMEHSTh COOTBETCTBHUH C ITOCTaBJICHHON
IOy eHne ABOTHBIE ynoOpeHus COJIM @30THOM KUCJIOTHI B 3aJ]a4ueid U YCIOBUSIMU €€ peaan3alun
JdemoHcTpanuu: MPAKTUYECKON NEATENBHOCTH, Ilo3HaBaTenbHBIE:
Bsaumopaelicteue NIPOBOAUTH KaYECTBEHHYIO Bnaneror o0umyM npueMoM pereHus
KOHLIEHTPUPOBAaHHON a30THOM pEeaKkLuIo Ha HUTPAT - HOH 3a1a4y
KHCJIOTBI C METIBIO. Tonyuam eo3modcnocmeo KommykaTupHbIe:
JIa6. onbITHI: HAay4umucs: XapakTepu30BaTh KonTtonupyrot aeiicTBus nmaprHepa
34. B3aumoeiictBue 0co0BIe CBOMCTBA
KOHLICHTPUPOBAaHHOU a30THOU KOHLICHTPUPOBAHHOU a30THOM
KHCIIOTHI C MEZIBIO KHCJIOTHI
47. | docdop. 11.03 Crpoenue aToMa 1 aJLIOTPOTIHS Hayuamca: PeryasituBHbIe: 5 DOpPMHPYIOT HETEPEC
CoenuHeHus ¢docdopa, coiicTBa 6emoro u XapaKTepH30BaTh CTPOCHUE [IaHUpYIOT CBOM IEHCTBHSA B CBSI3U C K KOHKDETHOMY
KpacHoro Qocdopa, ux npuMeHeHue. | aroma Gocdopa, 00bICHITH MIOCTaBJICHHOH 3a/ladell ¥ yCIOBUSIMHA
(ocdopa. Tonsrne o OCHOBHBIE COSTUHEHUS: OKCH]T 3aBUCHUMOCTB CBOMCTB ochopa ee petieHus XUMHHECKOMY
ochopHbIx docdopa (V) u oprodochopuas kuc- | ot ero nosnoxenus B [ICXD 1. | To3HaBaTeabHbIe: A
yI0OpeHusx nora, ¢ocdarsl. DochopHbie MenieneeBa, COCTaBIATh CraBst ¥ GOpMyIHPYIOT LIENU U ﬁzg)(z)miﬁfeﬁ;?:ehd
ynoOpeHus. XUMHYECKNE YPaBHEHUS, Ipo0IEMBI YpOKa pHar '
JemMoncTpanum: XapakTepusymomne xuMuueckine | KommykaTuBHbIE:
OO0pasIIsl MPUPOTHBIX cBOIicTBa a30Ta AJICKBaTHO HCIIOJIB3YIOT PEUCBHIE
coemuHenuit Gocopa. Odpasibl B pe3yJIbTaTe MPOBEJCHUS cpenctBa st 3G HeKTHBHOrO
BaKHEHUIITHUX JJIA HapoOAHOT'O Ha6opaT0prIx OIIBITOB, pPEeHICHUA KOMMYHUKATUBHBIX 3a/1a4
xo3stiicTBa ocdaTos. MIPOBOANTH KAYECTBEHHYIO
JIa6. ombITHI: peakuuto Ha ocdar - HoH
35. Topenue pocdopa Ha Boznyxe U B | Tlonyuam 603modxcHocms
KHCIIOpOJIE. HAay4umucs: ONHICHIBAThH
36. PacniosnaBanue gocdaron ¢$u3nvecKrne U XUMUYECKHE
IIPOIIECCHI, SBJISIOIINECS YaCTHIO
KpPYTOBOPOTa BEUIECTB B IPUPOJE
48. Yrnepon 16.03 CrtpoeHne aToMa 1 aJlJIOTPOTIHS Hayuamcs: XxapakTepu3oBaTh PeryasituBHbI€: DopMUPYIOT
yriiepoja, CBOWCTBa ero CTPOEHHE aToMa YIJIepoa, Paznuyator crioco0 1 pe3ynbrar HHTEpecc K
MoIU(pUKAIMN 1 UX IPUMEHEHHE. 0OBSICHATH 3aBUCHMOCTD CBOICTB | IEHCTBHS KOHKPETHOMY
JemoncTpanuu: yriaepoja OT €ro MOJNOXKEHUS B IMo3HaBaTe/bHbIE: XHUMHYECKOMY
[Tornomenue yriem pacTBOPEHHBIX [ICX5 IA.U. Menneneesa, Bnaneror o0myM NpueMoM peleHus | 3JIEMEHTY, TIOUCK
BEIIECTB WM ra30B. BoccTaHOBNICHNE | COCTABIATH XMMHUYECKHE 3a1aq JIOTIOTTHATENBHON

MEJIU U3 €€ OKCHA YIJIeM.
JIa6. onbITHI:
37. TopeHue yrist B KUCIOPOJe

ypaBHEHHUs, XapaKTePU3YIOIIHe
XHMHYECKUE CBOICTBA yriepoaa
Tonyuam eo3moocnocmeo

KommykaTuBHBIC:
JloroBapuBaroTcst 0 COBMECTHOM
JIeSITEIbHOCTH O] PyKOBOACTBOM

UHOPMAIIHU O HEM.




HAy4umuvcs: OTHCHIBATH YIUTEISA
(bu3nIeCKre ¥ XUMUYCCKHE
TIPOIIECCHI, SBJISAIOIINECS YaCThIO
KpPYroBOPOTa BEIIECTB B IPHPOJIE
49. | Oxcuasl yriepoja 18.03 Oxcunet yraeponaa (II) u (IV), ux Hayuamcs:, PeryasituBHbIe: DopMUPYIOT YMEHUE
CBOIICTBa U IPIIMEHEHHE OTIMICHIBATH CBOKCTBA OKCHJIOB YYUTHIBAIOT IPaBUIIO B HCTIOJNIH30BATh 3HAHUS
yriepoja, COCTaBIATh TUIAHUPOBAHMH U KOHTPOJIE criocoda | B OBITY
YpaBHEHMsI peakLuid, pelieHns
COOTBETCTBYIOIIUX «IETIOYKEH IMo3naBaTenabHbIE:
MpeBpalIeHUu . TPOBOIUTH Hcnonp3yroT MOMCcK He0OX0UMOM
Ka4eCTBEHHYIO PEaKIIHIO TI0 rHGOPMAIUH IJ1s1 BHITIOTHEHUS
Pacro3HaBaHUIO YIJIEKHUCIOT0 y4eOHBIX 3aJIaHUH C UCTIOJIH30BAHHEM
raza yaeOHOH TUTpaTypHI
THonyuam eo3moorcrocmeo KomMmykaTuBHBIE:
HAay4umucs: TPOTHOZUPOBATH KonTpomupyrot gelicTBue mapTHepa
XMMUYECKUE CBOWCTBA BEIICCTB
Ha OCHOBE UX CBOICTB U
CTPOCHHS
50. | YromapHas KMCIOTa U 30.03 VYroneHas kucnoTta. Cosu yrojabHOU Hayuamcs: PeryasituBHble: DOopMHUPYIOT YMEHUS
ed COL. KHUCIIOTHI: KaJIbITUT, COJIa, TIOTAIIl, UX JTaBaTh OTpE/eNeHus MOHATHAM | Pasmudaror crocob u pe3yapTar HCTIOJIH30BATh 3HAHUS
3HAYCHUE U MIPUPOJIC U )KU3HU (OKECTKOCTH BOJBD» ,0MUCHIBATH JecTBUA B OBITY
KecTtkocThs BOIBI H . .
8 YeJloBeKa. CBOMCTBA YyrOJBbHOM KHCIIOTHI, Ilo3HaBaTenbHBIE:
CII0CO0BI & JKecTKOCTb BOJIBI U CIIOCOOHI ee COCTABIATH YPABHEHHUS peakiuii, | BraseroT o6muM IpreMoM pelieHus
YCTpaHECHUA yCTpaHEeHHUsL. COOTBETCTBYIOIIUX (ICTIOYKEH 3amay
JemoHcTpanuu: MIpeBpaIeHHi , COCTaBIATh KomMmykaTuBHBIE:
OO0pa3Isl TPUPOIHBIX COCANHEHHHA Ha3BaHUS COJIeH yronbHON JoroBapuBaroTcsi 0 COBMECTHOM
yriepoaa. O0pasipl BOKHEHIINX 11 | KUCIOTHI, JESITeIBHOCTM, IPUXOIAT K 00IIeMy
HAPOJHOTO XO3sHCTBa KapOOHATOB. MIPOBOJIUTH KAYECTBEHHYIO pelIeHuIo
JIa6. onbIThI: peakiuio Ha KapOOHaT - HOH
38. Tlomry4yeHne yronpHOM KUCIOTHI U | Tlonyuam 603modxcHocms
n3ydyenue ee cBoicts. 39. Ilepexon Hayuumucs: TPOTHO3UPOBATH
KapOOHATOB B rUAPOKapOOHATHI. XMMUYECKHEe CBOWCTBA BEIIECTB
40. Pa3oxxenue rumpokapOOHaTa Ha OCHOBE UX CBOMCTB U
HaTpHUs CTPOCHHS
51. erMHI/Iﬁ 01.04 CtpoeHne aToMa KpeMHUS; Hayuamcs:, PeryasituBHbI€: Dopmupyror
KPUCTAJUTHICCKUH KPEMHHIA, €To XapaKTepHU30BaTh CTPOCHHE AJICKBaTHO BOCIIPUHUMAIOT HHTepeca K
CBOIICTBA U MPUMEHECHHE aToMa KpeMHUs1, 00BSICHATh MIPEJIOKEHUS U OLCHKY YIUTENS U KOHKPETHOMY
3aBHCHMOCTB CBOWCTB KPEMHHS O/THOKJIAACHUKOB XUMHYECKOMY
ot ero nosioxkenus B [ICXD J[.W. | Ilo3naBaTebLHbIE: JJIEMEHTY, ITOUCK
MenzeneeBa, COCTaBIATh Beibuparot Hanbosiee 3 GeKTUBHBIE | TOMOJHUTESIBHON

XUMHWYCCKUEC YPABHCHU,

CrocoOBI peleHus 3a1ad,

UH)OPMAIIMHU O HEM.




XapaKTEepU3YIOLINEe XUMUUYECKHE
CBOICTBA KPEMHMS

Honyyam eo3moacnocmo
HAy4umucs: TPaMOTHO
oOparmaTbcs ¢ BemecTBaMHu B
MOBCEIHEBHON KU3HU

KOHTPOJIMPYIOT M OLIEHUBAIOT
HPOLECC U PE3YIIbTAT IeATeIbHOCTH
KommyxkaTuBHbIe:
JloroBapuBaroTCs O PaclpeneIeHuH
(hyHKIUH U poJiei B COBMECTHOM
JIeATeNILHOCTH

52. | Coenuaenus KPEeMHHUS 06.04 Oxcun kpemuus (IV), ero npupoansie | Hayuames:, PeryasiTuBHbI€:
pasHoBHUIHOCTH. CHIIMKATHL OIMCBIBATH CBOMCTBA OKCHJA Y4UTBIBAIOT NIPaBUIIO B
3HaueHue COeTMHEHUI KPEeMHUS B KPEMHHS, COCTABIIATh YPABHCHHS | TUTAHUPOBAHHU M KOHTPOJIE crtoco0a
JKUBOH U HEXXUBOU IIPUPOJIE. peakuuii, COOTBETCTBYIOLIUX peleHus
JemoHcTpanuu: «LETI0YKe MPEeBPALLEHUH . IMo3naBaTesibHbBIE:
OO0pasibl TPUPOIHBIX COSAUHCHHM IPOBOJUTH KaYECTBEHHYIO Hcnonp3yoT MOUCK HE0OX0TUMOM
KPEMHHUSL. peaKkUuo Ha CHIMKAT - HOH rHGOPMAIUH IJ1s1 BHITIOTHEHHUS
Jla0. onbIThI: THonyuam eo3moorcrocmeo yueOHBIX 3a/IaHUI C UCTIOJIB30BaHHEM
41. IlomygeHne KpeMHEBOH KUCIOTHI Hay4umucs: TPOrHO3UPOBATH yaeOHOH TUTpaTypHI
U U3Y4EHHUE €€ CBOMCTB XUMHUUYECKHE CBONCTBA BEIIECTB KomMmykaTuBHBIE:
Ha OCHOBE UX CBOICTB U Y4UTBIBAIOT pa3HblE MHEHUS U
CTPOCHHUS CTPEMSTCS K KOOPIUHALMI
pa3JIMYHBIX MO3UIUH B
COTPYJIHUYECTBE
53. | Cuiukatgas 08.04 | llonsatne o CHIIMKATHOM Hayuamcs: npaktuueckomy PeryasituBHble: DopMUPYIOT
IPOMBIIIICHHOCTD poMbIieHHOCTH. CTEKII0, IIEMEHT, MIPUMEHEHHIO COCTMHEHUH PagnnqamT croco0 u pe3ynabTaT NMOHMMaHKE
KepaMuKa. KpEMHUs JencTBUs 0COOEHHOCTEH KI3HH
JdeMoncTpanum: THonyuam eo3modicnocmeo Ilo3naBare/ibHbBIE: U TPyJAa B YCIIOBUSX
OO6pa31pl cTeKIa, KepaMUKH, IIEMEHTa | Hayuumbscsi: POTHO3UPOBATH BnageroT oOmmM npuemMoMm perieHns | nHGopMaTH3aIuu
XUMHUYECKHE CBOMCTBA BEIIECTB 3a1a4y oOmiecTBa
Ha OCHOBE UX CBOWCTB U KomMmykaTuBHbIE:
CTPOEHHUS JoroBapuBaroTcsi 0 COBMECTHOM
JIESITEIbHOCTH TI0J] PYKOBOJICTBOM
YUUTENS
54. | TIpakTuyeckas 13.04 | Homy4enue, cobupanue u Hayuamca: obpamarscs ¢ PeryasaTuBHble: OBnanenne
paGora Ne6 pacno3HaBaHue nmabopaTopHEIM 000pyaoBaHueM | OCYIIECTBIISIOT MOMIArOBEBII HaBbIKaMU ISl
I raszoB 1 HarpeBaTelbHBIMU IPHOOpaMH | KOHTPOJb IO PE3YJIbTATy [IPaKTU4ECKOU
OIy"CHHC, B COOTBETCTBUU C MPaBUIaAMHU JIeSITEIbHOCTH

cobupanue u
pacro3HaBaHHe ra3oB

TEXHUKH 0€3011aCHOCTH,
OITUCHIBATH XUMHUECKUIA
9KCIIEPUMEHT C MIOMOIIIBIO SI3bIKa
XMMWH, JIEJIaTh BEIBOJGI 11O
pe3yabpTaTtaM 3KCIICPUMEHTA.
Honyuam so3moozicnocmeo
Hayuumuvcsl: 0CO3HABATh

Ilo3naBartenbHbIE:

CTposIT peueBoe BHICKA3bIBAHUE B
YCTHOW ¥ THUCbMEHHOH hopme
KommykaTuBHbIe:

Y4YHUTHIBAIOT pa3HbIC MHCHHS U
CTPEMSITCSI K KOOPAWHALINU
Pa3IMYHBIX MO3UIMN B




HEOOXOANMOCTH COOJIOICHUS COTPYIHUYECTBE
npaBun b u OT mns coxpaneHus
CBOETO 3/I0POBBSI U
OKPYKaIOIIUX
55. | O0o061IeHue o TeMe 15.04 Hayuamca: o600math 3HaHus 1 | PeryJisiTuBHbIE: Bripaxator
«HeMeTamis MIPEACTABIATE X CXeM, Tabmun, | BHocAT HeoOX0MMbIE KOPPEKTUBEI B | a/IEKBAaTHOE
IIpe3eHTaIi JieficTBUE TTOCIIE €T0 3aBepIeHHs HA | MOHMMAaHUe PHYUH
OCHOBE €T0 Y4eTa C/ICITaHHbIX ycrexa 1 Heycnexa
omHO0K yueOHOH
ITo3naBaTenbHbIe: JIeSITETbHOCTH
CrposiT peueBoe BHICKa3bIBAHUE B
YCTHOW ¥ MHUCbMEHHOH (hopme
KommykaTuBHbIe:
KoppekTtupyroT aeicTBUsI napTHEpa
56. Kontpoabnasn 20.04 | KonTponp npeaMeTHBIX U Hayuamcsa: npuMeHsTH PerynsiTuBHBIE: OCYILIECTBIISIOT IIposBnstoT
paGora Ne3 1o Teme METaNpeMETHBIX YIEOHBIX ICHCTBUH | MOJTydEHHBIC 3HAHUS U MIOIIarOBBIH 1 UTOTOBBIN KOHTPOIIb OTBETCTBEHHOCTb 32
«HeMeTa T o Teme «Hemeranisn c(hopMUPOBaHHBIE YMEHHUS JUIS 10 pe3yabTaTy pe3yJIbTaThl
peleHus yueOHbIX 3a/1a4 ITo3naBaTenbHbIe:
CTPOSIT peueBOE BHICKA3bIBAHNC B
YCTHOW ¥ MUCBbMEHHOH (opme
KoMMyKkaTHBHBIE: YIUTBIBAIOT
pa3Hble MHEHUS U CTPEMSITHCS K
KOOPJIMHAINH Pa3IN9IHBIX O3UINH B
COTPKYJHUYECTBE
Tema 5. O6001IeHUEe 3HAHMI 10 XUMHUH 32 KYPC 0CHOBHOI 1iKk0Jbl. [loaroroska k urorosoii arrecramuu ('NA) (104.)
57. HepI/IO JTHYECKUAIN 22.04 Ilepuonuyeckuii 3akoH u Hayuamcs: 0600marh PeryasituBHbIe: [IposBsitoT
3aKOH W ITepnoandeckast cucrema MHOPMAIINIO TI0 TEME B BUAE [Tmanupytot cBOM AeiicTBUS B OTBETCTBEHHOCTb 32
XMMHUYECKHX DJIEMEHTOB CXEM, BBIIIOJIHATH TECTOBBIC COOTBETCTBUU C NOCTaBJIECHHON pe3yabTar
[Tepuoanueckas . .
. Y. Menneneesa. ®usnueckuii 3alaHus 3a/1a4eil U yCIOBUSAMH €€ peaau3aluu
CHCTEMA CMBICI HOPAIKOBOIO HOMEPA IMo3HaBaTe/bHbIE: CTABAT
. Y. Menneneesa B 3JIEMEHTa, HOMEPOB TIEPUOJIA U ¥ GOPMYIHPYIOT LIEJIU U IIPOBIEMBI
CBETE TCOPHH TpYIIIEL. YPOKa; OCO3HAHHO U POU3BOJIEHO
CTPOGHHSI aToMa CTPOSIT B YCTHOH U MUCbMEHHOU
tbopme
KomMyHuKaTHBHBIE:
Bnanenne MOHOIOTHYECKON U
JMAIOTUYECKOH GopMaMu peun
58. 3aKOHOMepHOCTI/I 27.04 3aKOHOMEPHOCTH Hayuamcs :0600math PeryasituBHble:

U3MEHEHUS CBOUCTB
3JIEMEHTOB U UX

W3MEHEHHS CBOMCTB 2JIEMEHTOB U UX
COG,Z[I/IHGHI/Iﬁ B [ICpUOAax v rpynrax B
CBCTC Hpe)lCTaBﬂeHI/lﬁ 0 CTPOCHHHU

MH(QOPMAIIHMIO 110 TEME B BUJE
CXEM, BBIIIOJHATH TECTOBYIO
paborTy,

Paznuuarot croco6 u pe3yasTar
JeCTBHS
Ilo3naBareabHbIE:




COCTMHEHUH B
MepUo/Iax U Ipymnmax
B CBETE
MpeACTaBICHUH O
CTPOEHUHU aTOMOB
2JIEMEHTOB. 3HaYEHHUE

aTOMOB 2JIEMEHTOB. 3JHaUCHHE
Ilepnonuueckoro 3akoHa

Brnazgerot o0muM nprueMoM perieHus
3ama4

KomMmykaTuBHBIE:
JloroBapuBarorcs 0 COBMECTHOM
JEeSITEITbHOCTH 0] PyKOBOACTBOM
YUYUTEIA

[lepuoguyeckoro
3aKOHa
59. | Bunbsl xuMuueckux 29.04 Buapl xuMuueckux cCBs3ed U THIIBI Hayuamcsa: 0600matp PeryasituBHbIe:
CBSI3eH M THIIBI KPUCTAINTUYECKUX PELIETOK. HHGOPMAIIHIO TI0 TEME B BHJIC Pazmuuarot crmoco6 u pe3yapTar
B3auMoCBs3b CTpOEHUS U CBOWCTB TaOIUIIB, BHITIOTHATH TECTOBYIO JercTBUS
KPHUCTATININYCCKUX .
BELLECTB paboty IMo3naBaTesbHbBIE:
pEUICTOK. BiageroT 06IIM NpUEMOM peleHHUs]
B3aumocss3e 3amaq
CTPOCHHUS U KommykaTuBHbI€:
CBOMCTB BEIIECTB KonTtponupyoT neiictBus napaepa
60. Krnaccudukamus 4.05 Krnaccnukarmmss XuMrIaecKix Hayuamcsa: 0600matp PeryasituBHble:
XUMHYECKHX PeaKIHii peakiuii Mo pa3IMYHbIM MPU3HAKAM nHGOPMAIIHIO 110 TEME B BHIC Pazmuuarot cioco6 1 pe3ynbTar
(ducito u cocTaB pearupyronmx u CXEM, BBITIOJIHATH TECTOBBIC JIeHCTBUS
110 pa3jInYHbIM . .
00pasyIoNIXcs BEIIECTB; HATUYHE 3a/1aHus Ilo3naBarebHbBIE:
HIpU3HAKaM. rpaHuIB pasaena Gas; Brageror o61uM NpueMoM peleHus
TEIUIOBOM 3P (PEKT; U3MECHCHHE 3a1a4y
CTETICHEH OKUCIICHUS! aTOMOB; KommykaTtuBHbIe:
HCIOJIb30BaHKE KaTaIu3aTopa; JoroBapuBaroTcsi 0 COBMECTHOM
HaIlpaBJICHUE MTPOTEKAHU). JIESITENILHOCTH TI0J] PYKOBOJICTBOM
YIUTETSA
61. CxkopocTh 06.05 CKOpPOCTb XUMUYECKHUX PEAKLMN U Hayuamca: 0600marp PeryasituBHbIe: Nmerot nenoctHoe
XMMHYECKUX PeaKIHii (akTOpHI, BIUAIONINC HA HEE HHGOPMAIIHIO TI0 TEME B BHJIC PaEJ'II/I‘{aIOT croco0 u pe3ynabTaT MHPOBO33pEHHUE,
CXEeM, BBITIOIHATH TECTOBYIO JIEHCTBUS COOTBETCTBYIOIIEE
paboty IMo3naBaTebHbBIE: COBPEMEHHOMY
Brnazmeror o0mum nprueMoM pemeHusl | YpOBHIO pa3BHTHUS
3a1a4y HAYKH
KommykaTuBHbIE:
KouTtpoaupytoT neiicTBus napTHEpa
62. Kﬂaccp[(bm(aung 11.05 [IpocThle U cIOXHBIE BELIECTBA. Hayuamca: o0600marp [posBustor
HEOPraHMYECKHX MerTannbl 1 HEMETaJIbl , COCTaB, nHGOPMAIIHIO TI0 TEME B BHJIC TOOPOKENATENBHOCTh
KIaccu(uKaIis CXEeM, BBITIOJHATH TECTOBYIO ,OT3BIBUUBOCTD, KaK
BCIIICCTB

paboTty

IMOHMMAaHUC YyBCTB




63. CBoiicTBa 18.05 OO01pe XMMHYECKHUe CBOMCTBA Hayuamcsa: 0600marp PeryasituBHble: JIpYTUXITIOAeH u
HEOPraHHYECKUX OKCHJIOB ¥ THIPOKCHIOB (OCHOBaHHi, | WH(OPMAIIHIO 10 TEME B BHIC Pasznuyaror croco6 u pe3yabTar COIIEPEIKMBAHKE UM
KUCJIOT, aM(OTEPHBIX THAPOKCHIOB), | CXEM, BHIIOJHATE TECTOBYIO JeHCTBUS
BELLECTB
comu B cBete TOJ] paboTty Ilo3naBarebHbBIE:
Biageror o0muM mpueMoM perieHus
3amad
KommykaTuBHbIE:
KoHnTponupyrot neiicTBus napTHepa
64. | [ egeTnueckue 20.05 I'enetuueckue psnpl MeTasIa, Hayuamcs: 0600mars PeryasituBHble:
pSLIBI MeTAILIA, HeMeTallla U HepexX0AHOro MeTasuia UHGPOPMALIHIO [0 TEME B BHE PaEHI/IanOT crocod U pe3ynbTaT
CXEM, BBINOJHATH TECTOBYIO JeHCTBUS
HEMETalJ1a U
pabory IMo3naBaTenbHbIE:
NEPCXOAHOro METaJllia Brnazieror 061UM IPHEMOM PeLIeHHUS
3ama4
KommyxkaTuBHbIe:
KoHTponupyrot neiicTBus napTaepa
. Bripaxaror
65. | KonrpoabHas 25.05 | TecrupoBaHue O BapHaHTaM Hayuamcs: IpUMeHATb PeryasiTuBHBIE: OCYIIECTBIIAIOT a/IeKBaTHOE
padora Ned OI'> nemoBepcuu TIOJTy4CHHbIE 3HAHUS U TOIIATrOBBI U UTOrOBBIA KOHTpOIp | TOHMMAHNE PHIHH
copMupOBaHHbBIE YMEHUS UL O pe3yNbTary ycnexa u Heycrexa
Pemenne OI'D eGHO
perieHnst y4eOHBIX 3a/1a4 Io3HaBaTebHbBIE: ¥4
JESITENIBHOCTH

CTpOST PEUCBOC BHICKA3HIBAHHC B
YCTHOW ¥ UCbMEHHOH (hopme
KoMMmyKkaTuBHbBIE:

DopMyITUPYIOT COOCTBEHHOE MHEHHE
U TIO3UIIHIO




