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[TosicHuTenbHAs 3amucKa
PaGouas mporpamma aist 9 kimacca o0me00pa3oBaTENbHBIX YIPEKACHUAN
(6a30BbIil ypOBEHB).

Pabouas mporpamMma cocTaBieHa B COOTBETCTBHUH ¢ TpeOoBaHmIMH DenepaIbHOTO TOCyIapCTBEHHOTO 00pa30BaTeIFHOTO CTaHapTa OCHOBHOTO OOIIETo
o0pa3oBaHHs BTOPOTO MOKoJNeHMs, [[prMepHON IporpaMMBl OCHOBHOTO O0IIIEro 00pa30BaHus IO XUMHHU U aBTOpcKoi [Iporpammer Kypca xumun utst 8-9 KiaccoB
o0mIeo0pa3oBaTeIbHbIX YupekaeHuii(6a3ossiii yposeHs) O.C. 'abpuensna (2012roaa). Hacrosimas nporpaMMa y4uThIBaeT peKoMeHaanuu [[ppumMepHoi mporpaMMel IO
XUMUH TSI OCHOBHOM LIKOJIBI.

Pabouas mporpamMma 1o XuMHA: KOHKPETH3UPYET NoJoxeHwst OyHIaMeHTaIbHOTO SIpa CoAepKaHus 00yUeHHUs] XUMHUH ¢ yIETOM MEXIIPEIMETHBIX CBSI3€i yIeOHBIX
NPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA; ONPEAeIsieT MOCIeA0BaTeIbHOCTh N3yUCHHUS €IMHULL COACPKAaHUS 00yUEeHUSI XUMHUH U (popMUpoBaHus (pa3BUTHS) OOMINX
yueOHBIX U CICUU(UIECKUX IPEAMETHBIX YMEHUH; 1aCT OPUECHTUPOBOYHOE paclpeaeicHne YIeOHOTO BpeMEHH IO pa3lieNiaM i TeMaM Kypca B MOJaJIbHOCTH «HE MEHEEe.

CopeprkaHre IpOrpaMMbI HATIPaBJIICHO Ha OCBOSHVE 3HAHWH 1 Ha OBIIAJICHNE YMEHUSMHU Ha 0a30BOM YPOBHE, UTO COOTBETCTBYeT OOpa3oBaTeNbHON IpOrpaMme
mkoubl. OHa BKJIFOYAET BCE TEMBI, IPEIyCMOTPEHHBIE ()eIepallbHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM OCHOBHOTO 00IIeT0 00pa30BaHUs 110 XUMUH H
ABTOPCKOH MpOrpamMMoii yueOHOTo Kypca.

[IporpaMma kypca « XMMHI» TIOCTPOEHA Ha OCHOBE CIIUPAIbHOIN MOJIENH, MPEAyCMaTPUBAIOIIEH TOCTEICHHOE Pa3BUTHE U YTIITyOJIeHHE TEOPETHUECKUX
MIpeICTaBICHNN TIPY JIMHEHHOM O3HAKOMIICHHH C AMITUPUYECKAM MaTePHAIIOM

B npeaMeTax CCTCCTBCHHO-MATCMATUYCCKOI'O LIMKJIa BEAYIIYIO POJIb UTPACT NMO3HABATCIIbHAA ACATCIbHOCTh U COOTBETCTBYIOIIIHEC el mo3HaBaTeNbHBIC y‘-IC6HI>IC
JIGI‘/'ICTBI/ISI. B cBs3M ¢ 5TUM OCHOBHBIMU neJIsiMu o6yquI/1$1 XHMMHH B OCHOBHOM IIIKOJIE SBJISIFOTCS:
1) hbopmupoBanue y 00ydarommxcsi yMEHHUs BUAETh U TIOHAMATh [IEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XUMUYECKOTO 3HAHUS [Tl K&KJOT0 YeJIOBeKa He3aBHCHMO OT €T0
npoeccnoHanbHON AeATeNBHOCTH; YMEHHS Pa3innyaTh (PakThl ¥ OIIEHKH, CPABHUBATH OIIEHOYHBIE BEIBOJIBL, BUAETH UX CBA3h C KPUTEPHUSMH OIIEHOK M CBSA3b KPUTEPUEB C
OTIpEJICIEHHOM CHCTEMOM IIEHHOCTEH, (OPMYIUPOBATh M1 00OCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;
2) hopMupoBaHue Y 00yUAIOMIMXCS IETIOCTHOTO MPEICTABIEHUS O MUPE U POJIM XUMHUH B CO3J[aHIH COBPEMEHHOHN eCTeCTBEHHO-HAyYHO! KapTHHBI MUPA; YMEHHUsI OOBSICHATh
00BEKTHI U TIPOIIECCHI OKPYKAIOIIEH IeHCTBUTENILHOCTH — TIPUPOAHOHN, COIIMANTLHON, KyTbTYPHOH, TEXHHUECKOU CpeIlbl, UCTIONB3YSI UISI STOTO0 XUMHUYECKHE 3HAHUS;
3) npuoOpeTeHne 00yJaroIUMUCS OIBITa pa3HOOOPa3HOM AEATEIbHOCTH, TO3HAHHUS U CAMOIIO3HAHUS; KIIFOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHTHOCTEH ), HMEIOIINX
YHHUBEPCAIBHOE 3HAUCHUE ISl Pa3IMYHBIX BUJIOB JIESITENbHOCTH: PEIICHHs IPOOIIeM, IPUHATHS PEIISHUH, TOUCKa, aHallu3a U 00paboTKH HHPOPMALIMH, KOMMYHHUKAaTHBHBIX
HABBIKOB, HABBIKOB U3MEPEHHI, COTPYAHHUYECTBA, OE301IaCHOTO OOpAIIEHHs C BENECTBAMH B TIOBCETHEBHOW YKH3HM.

3amauaMu u3yueHus: yueOHoro rnpeaMera « Xumus» B 9 Kiiacce SBIISIOTCS:
yueOHbIe: (OPMHUPOBAHUE CHCTEMbl XUMHUYECKHIX 3HAHMI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHBI MUDA;
Pa3BHBAOINKE: PA3BUTHE JIMYHOCTU O0YUAIOIINXCS, UX UHTEIIEKTYaIbHOE 1 HDABCTBEHHOE COBEPILICHCTBOBAaHUE, (POPMHUPOBAHNE Y HUX TYMAaHUCTHYECKUX OTHOIIICHUH H
AKOJIOTHYECKH TIeTIECO00Pa3HOr0 MOBEIEHUS B OBITY H B TPYAOBOU JIESTEILHOCTH;
BOCIIHMTATENbHBIC: (POPMHUPOBaHUE YMEHUH 0€30I1aCHOrO 00pAICHHS C BEIIECTBAMH, UCIIOJB3YEMbIMHU B IIOBCEAHEBHOMN JKHU3HU; BIPAOOTKA TOHUMAHUS OOIIECTBEHHOMN
NoTpeOHOCTH B pa3BUTHH XUMHH, a TaKke (OPMUPOBAHNE OTHOLICHUS K XUMHUHU KaK K BO3MOXKHOI o0sacTu Oyaymieid NpakTHUECKON AeATeTbHOCTH.

OO0mast xapakTepHCTHKa Y9eOHOro mpeaMera « XUMUs»

B coorBeTcTBHH C (DezlepaanHM TOCYyAapCTBECHHBIM O6paSOBaTeHBHBIM CTaHIAapTOM OCHOBHOI'O 0611161"0 OGpaSOBaHI/IH ydamuecsa JOJDKHBI OBJIAZICTh TAKMMU
IIO3HaBAaTCJIbHBIMU yT-ICGHBIMI/I ,Zlel‘/’ICTBI/ISIMI/I, KaK YMCHHUE q)OpMyHI/IpOBaTI) r[p06J1eMy " TUIIOTE3Y, CTaBUTh LEJIN U 3ala4U, CTPOUTH INIaHBI JOCTUXKCHUA ueneﬁ " pCUICHUA
MOCTaBJICHHBIX 33/1a4, IPOBOANUTE SKCIIEPUMEHT M HA €0 OCHOBE JIEJaTh BHIBOJBI M YMO3AK/IIOUSHHS, IPEIICTABIIATh UX U OTCTAaUBATh
CBOIO TOUKY 3peHusi. Kpome 3Toro, ydammecs 10JDKHBI OBJIAIETh IPUEMaMH, CBA3aHHBIMU C OIIPEe/ICHUEM MOHATHI: OrpPaHUYKBATh UX, OIUCHIBATH, XapaKTEPU30BaTh U
CpaBHUBATh. Cne)mBaTeano, IIpy U3y4YCHUHN XMMUU B OCHOBHOH IITKOJIE ydamiyecs J0JIXKHBI OBJIAACTh y‘~I66HLIMI/I )Iel‘/'ICTBI/ISIMI/I, IIO3BOJIAIOIIMMHA UM JOCTHYb JIMYHOCTHBIX,
NpPEeAMETHBIX U METalpeIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.




[Ipennaraemast mporpaMma 1o XMMHHM PacKphIBaeT BKIIaA y4eOHOrO peAMeTa B JOCTHKEHHUE LIeIei OCHOBHOTO 001Iero 00pa3oBaHus U ONpeieisieT BaKHEHIIHIE

coJep)KaTelbHbIC IMHUMU TPeIMeTa:

* BELIIECTBO — 3HAHUS O COCTABE M CTPOCHUH BELIECTB, UX BXKHEHIINX (PU3NYECKUX U XMMUYECKUX CBOMCTBAaX, OMOJIOTUIECKOM JEHCTBUM;

* XUMHYECKasl PeakLysi — 3HaHUS 00 YCIOBUAX, B KOTOPBIX MIPOSIBIISIOTCS] XUMUYECKHE CBOICTBA BEILIECTB, CII0CO0aX yIIPAaBICHNUS XUMUUECKUMH POLIECCAMU;

- IPUMEHEHNE BEIECTB — 3HAHUSI U OMBIT MPAKTHYECKOH NESITEIBHOCTH C BEIIECTBAMH, KOTOPBIE HanboJee YacTo yNoTpeOIIsIIOTCs B TOBCEAHEBHON JKU3HU, HIMPOKO
HCHOJB3YIOTCS B IPOMBIIUIEHHOCTH, CEJIbCKOM XO3SIMCTBE, Ha TPAHCIIOPTE;

* SI3BIK XUMHUH — CHCTEMa BaKHEHIINX MOHATUI XMMHUU U TEPMUHOB, B KOTOPBIX OHH ONHCBIBAIOTCSI, HOMEHKJIATYpa HEOPIraHWYECKUX BEILECTB, T. €. UX Ha3BaHUA (B TOM
YucJie U TPUBHAJIbHBIC), XUMUYeCKre (GOpMyIIBl 1 ypaBHEHHS, a TAKKE MpaBuiia MepeBoja HHPOPMALIUK ¢ €CTECTBEHHOTO S3bIKa Ha SI3bIK XUMHU M 00paTHO.

[Ipu or6ope copeprkaHust, KOHKPETU3UPYIOLIETO MPOrpaMMy, YUHTHIBAJIOCh, YTO Mepe]] 0OLUIMM 00pa30BaHUEM HE CTOMT 3a/1a4a MpodeccHoHaTbHON MOATOTOBKH
o0yyaromuxcs. DTO ONPenesINIO IOCTPOCHUE Kypca Kak OOIIEKyIbTYPHOT0, HAIIPABICHHOT'0, IIPEKIE BCETO HAa (JOPMUPOBAHKE U PA3BUTUE HHTEPECA K U3YUCHUIO XUMUH.
VYureHa 0OCHOBHas 0COOEHHOCTh IIOAPOCTKOBOTO BO3pacTa — Hayalio mepexo/ia OT JeTCTBA K B3POCIOCTH, KOTOPBIN XapaKTepU3yeTcsl pa3BUTUEM IT03HABATEILHON CEpHI.
Ha stane ocHoBHOTr0 00111€T0 CpeiHero 00pa3oBaHus MPOUCXOANT BKIIOYEHHE 00YUAIOMINXCA B TIPOCKTHYIO U HCCIIEAOBATEIbCKYIO IESTEILHOCTD, OCHOBY KOTOPOH
COCTaBIISIIOT TaKU€ YHUBEPCaAJIbHbIC yueOHbIE NeHCTBUS, KAK YMEHUE BUIETh POOJIEMBI, CTABUTH BONIPOCHI, KJIACCHU()UIIMPOBATh, HAOII0AATh, HPOBOAUTE 3KCIICPUMEHT,
JieNaTh BEIBOABI U YMO3AKJIIOUEHUS, OOBSICHATD, TOKA3bIBaTh, 3aILMILATH CBOU HJIEH, JaBaTh onpeAeacHus NoHATusIM. Crofa xe OTHOCSTCS IPUEMBI, CXOIHBIE C
ofpeJieieHIeM TIOHSITHI: ONMCcaHue, XapaKTepUCTHKA, pa3bsCHEHUE, CpaBHEHUE, pa3nudeHe. DopMupoBaHue STHX YHUBEPCAIbHBIX YUeOHBIX ACHCTBUI HAYMHACTCA eIlé B
HAYaIbHOM IIIKOJIE, 8 B Kypce XMMHH OCHOBHOM HIKOJIBI TPOUCXOJUT UX Pa3BUTHE U COBEPIICHCTBOBaHKE. B CBS3M C 3THM pe3epBHBIC Yachl TUIAHUPYETCS UCIOIb30BaTh Ha
(hopMHUpOBaHUE U pa3BUTHE YMEHUN IPOESKTHON M UCCIIEA0BATEIbCKOM NESTENbHOCTH, YMEHHE BUAETH MPOOJIEMBI, 1EJIaTh BHIBOABI U YMO3AKIIOUCHUS.

Mecro yuebHOTrO ipeiMeTa B y4eOHOM ILIaHe

Oco0eHHOCTBIO cofiep KaHusl Kypca « XUMUSD) SIBISIFOTCS TO, YTO B 0a3MCHOM yuyeOHOM (00pa3oBaTeIbHOM) TUTaHE 3TOT MPEeIMET MOSBISCTCS MTOCIEAHUM B PSITY
M3YyYEHHUS €CTECTBEHHOHAYYHBIX AUCLMIUIMH. [laHHAs HEOOXOOUMOCTH OCBOEHUS OOBSICHSETCS TEM, YTO LIKOJIBHUKHU JOJDKHBI 00/1aaTh HE TOIBKO ONPEAEICHHBIM 3a1acoM
MIpeaBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUH, HO U IOCTATOYHO XOPOILIO Pa3BUTHIM aOCTPAKTHBIM MBILIUICHHEM. Y YalUMUCS Y>K€ HAKOIUICHBI 3HAHUS 10 CMEXHBIM
JUCHUIUIMHAM [UKIIA: OMOoJI0ruy, PU3MKH, MaTEMaTHKH, Teorpaduu, chOpMUPOBATHUCH YMEHHUS aHATHM3UPOBATh, BECTH HAOIO/ICHNS, CPABHUBATH OOBEKTHI HAOIIOCHUSI.

B cooTBeTcTBHM C yUeOHBIM IUIAHOM Ha M3YYE€HHE XMMUH B 9 Kjlacce OTBOJIUTCS 2 yaca B Heew0, 70 yacoB B rofl, P HOPMAaTHBHOM MPOJODKUTENIEHOCTH y4eOHOTo Tosia
35 yueOHbIX Henellb. B cOOTBETCTBHHM CO CIIOKHBILEHCA NPAKTUKONW OpraHU3alliyd OCHOBHOTO 00111ero 00pa3oBaHus B 00pa30BaTEeNIbHBIX YUPEXKICHUIX 001ero o0pa3oBaHus
peasibHast MPOIOJKUTENFHOCTh Yu4eOHOTO T0/1a MEHBIIIE HOPMAaTHBHOM U cocTaBiseT 34 yueOHbIe Helenu. TakuM 00pa3om, BpeMsi, BbIIENIsIeMOe pPad0YrMH YaeOHBIMU
MJIaHaAMU Ha M3yYeHre XUMHH B 9 Kilacce Ha MpaKTUKE paBHO 68 wacam.
C y4ueTtoM Hen30eKHbIX IOTEPh YU€OHOT0 BPEMEHH, BBI3BIBAEMbIX PAa3IHUHBIMU OOBEKTHBHBIMU IPUYMHAMH, A TAKKE HEOOXOIUMOCTH BBIJENICHNS JOTIOHUTEIHLHOTO
BpEMEHH Ha M3Yy4eHHE OTJEIbHBIX BOPOCOB Kypca XMUMHUH MPOrPaMMOil MPEeAyCMOTpEH OOJbIION 00bEM pe3epBHOIO BpEeMEHH -6 4acoB.

IIporpammoii npeaycCMOTpEHO IIPOBEICHUE:
KOHTPOJIBHBIX padoT — 4,
MPAaKTUYECKUX PadoOT — 6 4acos.
Cpoxk peanuzanuu mporpaMMbl — OJJUH y4eOHBIN TO/I.
®DopMBbI, METOIBI U CPECTBA O0YUCHUS, TEXHOJIOTHH
B nanHoM kiacce BeqyIIMMHU METOJaMU OOY4EHUS IPEAMETY SBISIFOTCS: O0BSICHUTEIbHO-WILTIOCTPATUBHBINA M PEIIPOAYKTHBHBIN, XOTS HCIIOIB3YETCSl U YaCTHYHO-
MOMCKOBEIHN. Ha ypokax MCIoNb3y0TCs 3IEMEHTHI CIEAYIONINX TEXHOJIOTHI: TMYHOCTHO -OpMEHTHPOBAHHOE 00yUeHne, 00yUueHHe ¢ IpuMeHeHHneM onopHbIX cxeM, KT,
NPOEKTHAs IS TEILHOCTb.

Ucnone3yrotes cnenyromue GopMbl 00ydeHus: yueOHbIe 3aHATHS, SKCKYPCHUH, HaOJIOACHUS, ONBITHI, 9KCIIEPUMEHTHI, padoTa ¢ y4eOHOH U JONOITHUTEIBHON
JUTEPaTypOH, aHaJIN3, MOHUTOPHHT, UCCIeloBaTeNIbcKas paborta, mpeseHTauus. OnpeaeaeHHOe MECTO B OBJIaICHIH JaHHBIM KYPCOM OTBOJIUTCS CAMOCTOSITENIbHOM padore:
MOJIFOTOBKA TBOPYECKUX pabOT, COOOIEHUH, pedepaToB.
®opMBbI IPOMEKYTOUHON ¥ HTOTOBOM aTTECTALN
[IpomesxyTouHast aTTecTanusi IPOBOAUTCS B hopMe:




- TECTOB;
-KOHTPOJIbHBIX;
- CaMOCTOSITEBHBIX padoT;
- IPAKTUYECKHUX;
- TBOPYECKUX PadoOT.
VYyamuecs mpoxoAT UTOTOBYIO aTTecTanuio — B Buae [ MA.

Obyuenne Beaércs no yuedbnnky O.C.I'abpuensn «Xumus 9 kmaccy», KOTOPBIA COCTABISAET SAUHYIO JIHHUIO YIeOHUKOB, COOTBETCTBYET
(enepanbHOMY TOCYIApCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAAPTa BTOPOTO MOKOJICHUST 0a30BOTO YPOBHA U peanu3yeT aBTopckyto nporpammy O.C.I"'abpuensna( 2012r.)
OTnuuuTenbHble 0COOCHHOCTH pabouel MporpaMMbl U aBTOPCKOM

OcHOBHOE cojiepKaHNe aBTOPCKOM MTOJTHOCTHIO HAIIUIO OTPaKEHHUE B TAHHOH pabodeil mporpamme.
B pabouyio mporpammy 1o XMMHUM BHECEHBI H3MEHEHHSI TI0 CPAaBHEHHUIO C aBTOPCKOM: U3 pe3epBa A00aBieHo 1 yac Ha «MeTtawie» u qobasnen 1yac Ha [IpakTukym 1
«CBoliCTBa METAIIOB U UX COeTUHEHUIT». OCHOBHOE OT/IMYME NaHHOH paboueil MporpaMMbl OT aBTOPCKOM COCTOUT B TOM, YTO B aBTOPCKOH MpOrpaMMe MPaKTHUECKUE
paboThI CrPYNIMPOBAHBI B OJIOKHM - XUMHUYECKHE MPAKTUKYMBI, KOTOPBIE IPOBOASATCS MIOCTIE 3yUCHHS HECKOJIBKHX Pa3/eNioB, a B paboueil mporpaMMe 3TH ke MPAaKTUIEeCKUe
paloThI AAIOTCS MOCIIE U3YYEHHsI KOHKPETHOH TeMbl. DTO MO3BOJISIET JIyUllle 3aKPEMUTh TEOPETHUECKUI MaTepral Ha MPaKTUKE U IPOBEPUTH MIPAKTUIECKUE YMEHUS U
HaBBIKM HETIOCPEJICTBEHHO 10 IaHHOH TeMe. UTOOBI MPOBECTH MPAKTHUECKYIO Pa0OTY MO KOTIa-TO H3YUYEHHOH TeMe, TpeOyeTcsl TOTOIHUTEIBHOE BPeMs JIJISl IOBTOPEHHUS
TEOPETHUYECKUX OCHOB, YTO MCKIIIOYACTCS B JJAHHOH paboueii mporpamme.

Pasnen KonnquTvBo 4acoB B KOJ‘II/I‘IQVCTBO 4acoB B
ABTOPCKO# MporpaMme paboueii mporpamme

1. Beenenue. O0Imas XxapakTeprucTHKa

XUMHAYECKHX DIIEMEHTOB U XUMHUECKUX PEaKIHH.

Ilepuoanyaecknii 3akoH u [leproamaeckas 10 10

CHUCTeMa XUMHUYECKUX IIEMEHTOB

A N.Menneneena

2. MeTaisl 14 14 +1 +2+1

3.Ilpaktukym 1 «CBoiicTBa METAIIIOB U UX 2 )

COEJIMHEHHID)

4 Hemeraibl 25 25+3

5. Ilpaktukym 2 «CBOMCTBa HEMETAIUIOB U UX 3 i

COEJIMHEHMIDY

6.000011eH1E 3HaHUI 110 XUMUH 33 KypC

ocHoBHOM mKojbl. [Togroroska k I'MA. 10 10

Peseps 6 4

Hroro:
70 70

Pesynbraram oCBOCHHS Kypca XUMHUH
[Ipu u3y4eHnr XMMUN B OCHOBHOH IIIKOJIE 00€CTIEYNBACTCS TOCTIKEHNE TMYHOCTHBIX, METAIIPEIMETHBIX U TPEMETHBIX PE3yJIbTAaTOB.
JImuHOCTHEIE:
B LICHHOCTHO-OPHEHTAIIMOHHOM chepe — YyBCTBO FOPAOCTH 32 POCCUHCKYIO XUMUYECKYIO HAyKy, T'YMaHU3M, OTHOIIIEHUE K TPYAY, LEJICYCTPEMICHHOCTD;




(hopMHpOBaHUE LICHHOCTH 30POBOT0 M 0€30MacHOro 00pa3a KU3HHU; YCBOSHHE MPABUII HHAUBHYaIbHOTO U KOJUIEKTUBHOTO O€30IIaCHOTO MOBEJCHHS B UPE3BBIYAHBIX
CUTYaIUsIX, YIPOXKAIOIIUX KU3HU U 3I0POBBIO JIIOJIEH;
B TPYIOBO# c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NanbHENIIe 00pa3oBaTeIbHON TPASKTOPHUH;
B TIO3HABATENHHON (KOTHUTHBHOM, HHTEIIEKTya IbHON) chepe — yMeHHe yIpaBisiTh CBOEH MO3HABATEIEHON JEesITENFHOCTHIO.
(hopMHpOBaHUE OCHOB SKOJIOTHUECKON KYJBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 9KOJIOTMYECKOTO MBIIIUICHHS, PA3BUTHE OTBITA SKOJIOTUYCCKU
OpPHEHTHPOBAHHOH pedIeKCHBHO-OIEHOYHON M MPAKTUIECKON JEeATENbHOCTH B JKU3HEHHBIX CUTYAIHSIX;
Memanpeomemnvie:
YMEHHUE CaMOCTOSATENFHO ONPEACTISATh EeTH CBOET0 00YUYeHHs, CTaBUTh M (YOPMYIMPOBATH [ ceOsl HOBBIE 3a/1a4X B Y4€0€ U MO3HABATEIBHON ACATEILHOCTH, Pa3BUBATh
MOTHBBI 1 HHTEPECHI CBOEH MMO3HABATENBHON NESITETbHOCTH;
YMEHHE CaMOCTOSITENFHO TUTAHUPOBATh MyTH JTOCTKESHHS TeJIel, B TOM YHCIIe aTbTePHATUBHEIE, 0CO3HAHHO BHIOMPATh Hanboee 3QpeKTHBHBIE CIIOCOOBI pelIeH!sT YIeOHBIX
Y TIO3HABaTENbHBIX 33/1a4;
YMEHHE COOTHOCUTh CBOU ACUCTBUSA C MIAHUPYEMBIMH PE3yJIbTaTaMHt, OCYILIECTBIATh KOHTPOJIb CBOEH AEATENBHOCTH B MIPOLIECCE JOCTHXKEHUS Pe3ybTaTa, ONpeenaTh
CIIoCcOOBI TEHCTBHM B paMKaX MPEI0KEHHBIX YCIOBHH U TpeOOBaHMH, KOPPEKTUPOBATH CBOUM JCHCTBHUS B COOTBETCTBUH C N3MEHSIOIIEHCS CUTyallneH;
YMEHHE OIIEHUBATh MPaBUIHLHOCTH BBHITOMHEHHS YIeOHO! 3a71a9i, COOCTBEHHBIE BOZMOXKHOCTH €€ PEeIIeHNUs;
BJIaJICHUE OCHOBAMH CaMOKOHTPOJISI, CAMOOIICHKH, MIPHHSATHUS PEIICHUN U OCYIIECTBICHUS OCO3HAHHOT'O BBIOOpa B YU€OHOM 1 TIO3HABATEIBHOHN EATEIIbHOCTH;
YMCHHE ONIPCACIIATh NOHATHA, CO31aBaATh 0606H1€HI/I$I, yCTaHaBJIMBAaTL aHAJIOTHH, KJIaCCI/I(I)I/ILII/IpOBaTI), CaMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAHUA U KPUTCPUU IJIA
KJIacCU(UKAITNH, YCTAaHABIMBATH TPHYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE PacCykICHUE, YMO3aKIIOUeHHe (MHAYKTUBHOE, e TyKTHBHOE 1 110 aHAJIOTHH) U
J€JIaTh BBIBOJBI;
YMCHHE CO3/1aBaTh, IPUMCHATL U HpCO6p330BI)IBaTI) 3HAaK1 U CUMBOJIbI, MOJCIIU U CXEMBI IJI PCHICHUA y‘-IC6HI)IX 1 ITO3HAaBaTCJIbHBIX 3aJ1a4,
YMEHHE OPTaHU30BEIBaTh YI€OHOE COTPYAHHYECTBO U COBMECTHYIO JESATENFHOCTD C YIUTEIEM U CBEPCTHUKAMH; pab0oTaTh HHANBUAYAILHO U B TPYIIE: HAXOIUTH 001Iee
peleHne u pa3pernarh KOHGIUKTH Ha OCHOBE COTJIACOBAHUS MO3HIINN M YI€Ta MHTEPECOB; (DOPMYIUPOBATh, apTYMEHTHPOBATh U OTCTANBATh CBOE MHEHHE;
YMCEHHE OCO3HAHHO MCIIOJIB30BATh PEYCBLIC CPECACTBA B COOTBECTCTBUU C 33)13‘-16171 KOMMYHUKAIIUA IJId BBIPAXKCHUA CBOUX YYBCTB, MBICIIEN U HOTp@6HOCT€I7[; IJIaHUPOBAHUA U
PETyISIIIA CBOEH JesITeTbHOCTH; BIIaJICHHE YCTHOW U IMCHBMEHHOU PeYbl0o, MOHOIIOTHYECKOH KOHTEKCTHOM peubio;
(hopMupoBaHHUE U pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIIOB30BAHUS HHPOPMAIIHOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH;
(hopMHpOBaHUE U pa3BUTHE IKOJIOTMIECKOTO MBIIICHHS, YMEHUE IPUMEHSTH €ro B M03HABATEIbHONW, KOMMYHHKATUBHOM, COIIMANBHON MPaKTHKE U IPO(ecCHOHATEHON
OpHEHTALUH.

Ilpeomemnvie:
1.B no3naBatenbHO# chepe:
JIaBaTh OMPEENICHUS N3YUSHHBIX MOHITHN: «XUMHUECKUN DJIEMEHTY, «aTOM», «HOH», «MOJIEKYJIa», KIIPOCThIE U CIOKHBIE BEIIECTBA», «BEUIECTBOY», «XUMUYECKAS
(hopMyIay, «OTHOCUTEIbHAS aTOMHAs MacCay, «OTHOCUTENbHAS MOJICKYJISIPHAS Maccay, «BAJICHTHOCTEY, «CTETIeHb OKUCIEHUS, KPUCTAJUTMYECKAS PEIIETKA», OKCHIIBDY,
«KHCIIOTBI», KOCHOBAHUS, «COJN», «aM(POTEPHOCTHY, KHHAUKATOPY», IIEPUOTUIECKHIA 3aKOHY, «IIEPHOANYECKas TaOIUIIA», KA30TOIBD», «XUMUYECKAsl CBSI3bY,
«QJIEKTPOOTPHUIIATEIHHOCTDY, «XUMUYECKas peakLusiy), «KXXUMHUECKOE YPAaBHEHHUEY, «TEHETHUYECKas CBSI3bY», KOKHCICHHE», BOCCTAHOBIIEHHEY, «IIEKTPOIUTHYECKAs
JUCCOLUALM, «CKOPOCTh XUMHUYECKOH peaKIum»;
ONHCATh AEMOHCTPAIIIOHHBIE M CAMOCTOSTENILHO MTPOBEJEHHBIE XUMUUECKHUE IKCIIEPUMEHTBHI;
OIMUCBIBATH U pa3iIndaTh U3YYCHHBIC KJIACChl HCOPIraHMYCCKUX COGHHHCHHﬁ, IIPOCTHIC U CIIOKHBIC BEUICCTBA, XUMHUYCCKUE PCAKIIUH,
KJIACCU(QUIIMPOBATh U3yUEHHBIC OOBEKTHI U SIBJICHUS;
JeNaTh BEIBOABI U YMO3AKIIIOUECHUS U3 HAOJIOACHUH, U3YYeHHBIX XMMUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3MPOBATH CBOMCTBAa HEM3YUYEHHBIX BEIIECTB 110 aHAJIOTHH CO
CBOMCTBAMHU U3yUEHHBIX;
CTPYKTYpUPOBATh U3YUCHHBIH MaTEpUAT U XUMUYIECKYIO HH(POPMAIIUIO, TOTYICHHYIO U3 IPYTUX UCTOYHUKOB,
MOJIEJIMPOBATh CTPOEHHE ATOMOB 3JIEMEHTOB 1-3 MEPHOAOB, CTPOEHUE MPOCTHIX MOJIEKYJT;
2.B 1IeHHOCTHO — OpUEHTAIMOHHOM cepe:




aHAJIM3UPOBATH U OICHUBATH MOCIIEACTBHUS JJI1 OKPYKAIOIIECH Cpelibl OBITOBOW U MPOU3BOJICTBEHHOHN IEATEIIEHOCTH YEJIOBEKa, CBSI3aHHOM ¢ TepepaboTKOM BEIIECTB;
3. B tpynoBoii chepe:
MIPOBOJIUTh XUMUYECKUI SKCIICPUMEHT;
4. B cdepe 6e30MMacHOCTH KU3HEACITSITHEHOCTH:
OKa3bIBaTh MEPBYIO MMOMOIIIb MTPY OTPABICHHSX, 0)KOTaX U JPYTUX TpaBMaX, CBA3aHHBIX C BEIICCTBAMU U JJAOOPATOPHBIM 000PYI0BAHUEM.
TemaTuueckoe MIaHUPOBaHKUe YIeOHOTO MaTepraa

Ne HazBanwue rinaBsl KonuuectBo IIpakTrueckue KonTposbhbie
TJIaBBI JacoB paboTHI paboTHI
Beenenue. O0mias 6 Nel

XapaKTepUCTUKAa XUMUYECKIX
3JEMEHTOB U XUMUYECKUX
peakuuii. [Tepuoguueckuii 3akoH
u Ilepuonnyeckas cucrema
XUMUYECKUX 3JIEMEHTOB

J.M1.MenneneeBa
1. MeTasl 18 Nel-3 Ne2
3. Hemerammisl 28 Ne4-6 Ne3
5. 006061enue 3aanuii mo xumuu 3a | 10 Neq
KYpPC OCHOBHOH IIKOJIBI.
IToaroroska x ' 1A.
6. Peseps 4

Utoro 70 6 4

OcHoOBHOE cofiepKaHue Kypca
Beenenue. O01as xapakTepuCcTHKa XUMAYECKUX DIIEMEHTOB M XUMHUYeCKHX peakiuil. [lepuoamueckuii 3akon u llepnonndeckas cucrema
xuMudeckux 3meMeHToB J1. M. Menaeneesa (10 )
XapakTepucTHKa dJIeMEeHTa 10 €To MoJIokeHuto B [lepuoamdeckoii cucreme xumudeckux anemMerToB [1. M. Menneneesa. CBOMCTBA OKCHIOB, KUCIIOT, OCHOBaHUH U COJICH B
CBETE TEOPUH JIEKTPOIUTUICCKON JUCCOIMALINN U OKUCIICHUA-BOCCTaHOBIICHUS. [TOHITHE O IEPEeXOIHBIX 3JIeMEeHTaX. AMGPOTEpHOCTh. [ CHETUYESCKUIT ST IEPEXOTHOTO
anemeHTa. [lepuoanueckuii 3akoH u [lepuoanueckas cucrema xumudeckux 3neMeHToB [. . MenneneeBa. Xumuueckasi opraHu3alus *KUBOM U HEKUBOU MPUPOABIL.
XWUMHUUECKHH COCTAB spa, MAHTUW B 36MHON KOPBl. XUMHYECKHE DJIEMEHTHI B KIIETKaX JKUBBIX OPraHU3MOB. Makpo- 1 MUKpo31eMeHThl. O0001IeHne cBeICHNH O
XUMHUECKUX peakiusax. Kinaccudukanus XuMAYECKUX PEeaKIMid 10 Pa3InYHbIM MPU3HAKAM: «YUCIIO M COCTAB PEarupyIOIINX U 00pa3yrOIIUXCsl BEIIECTBY, «TEIUIOBOM
3¢ dekT», «HarpaBIeHne), «KM3MEHEHUE CTETICHEH OKHUCIICHHS AJIEMEHTOB, 00pa3yoIINX pearupyolire BemecTBay, «(pas3ay, «MCIoIb30BaHie Kartaiau3aTopay. [loHsaTre o
CKOPOCTH XUMHUYECKOH peakiyu. DakTopsl, BIUSIONUE Ha CKOPOCTh XUMHUYECKUX peakiuii. Katanuszarops! u katanus. UHrHOUTOpBl. AHTHOKCHIAHTHL.
JemoHcTpanuu.
Paznuunbie popmel Tabumel J. M. Menneneesa. Mozeiiu aToMOB 3J1eMeHTOB 1—3-T0 nepuo/10B. Moielib CTPOSHUS 3eMHOT'O 1mapa (IonepeyuHbii pa3pe3). 3aBUCUMOCTh
CKOPOCTU XUMHUYECKON peakliy OT MPUPOJIbl PEarupyIoLIUX BEeIIeCTB. 3aBUCUMOCTh CKOPOCTH XMUMUYECKON peaKuu OT KOHUEHTPALMHU PEarupyouuX BeIIeCTB.
3aBUCUMOCTH CKOPOCTH XUMHUYIECKON PEaKITUH OT ITUIOMIAN COIPUKOCHOBEHHSI PEATHPYIONTUX BEIIECTB («KHUIISIIINHI CII0i»). 3aBHCHMOCTh CKOPOCTH XUMUYECKOHN peaKITiu
OT TeMIIEPaTYPhl pearupyonux BemecTs. [ OMOTeHHBIN 1 reTeporeHHbIi katanu3bl. epMeHTaTHBHBIN KaTtanu3. HruOnpoBaHue.
JlabopaTopHbIe OIBITHI.




1. TToxyyeHue TUIPOKCUAA IMHKA U UCCIEAOBAHKUE €ro CBOMCTB. 2.MoaenupoBanue noctpoenus [lepuonnueckoit cuctemsl xumuueckux saemenToB J. Y. Menneneesa. 3.
3ameleHue Kee30M Meau B pacTBope cyibdara menu (II). 4. 3aBUCHUMOCTE CKOPOCTH XUMHUYECKOHN PEaKkIuK OT MIPUPOJIBI PEarupyrolux BEIECTB Ha IPUMEpe
B3aUMOJICUCTBHSI KUCJIOT C METAJJIAMHU.

5. 3aBHCHMOCTH CKOPOCTH XHMHYECKOHW PEAKINH OT KOHIIEHTPAINH Pearunpylofx BeIIeCTB Ha MPIMePe B3aNMOIEHCTBHSI IMHKA C COJITHOM KUCIOTON pa3TuIHOM
KOHIICHTpAIUH.

6. 3aBICHUMOCTH CKOPOCTH XMMHYECKOHM PEakIiuyl OT IUIOMa A COTIPUKOCHOBEHHS PEarnpyroniinx BemecTB. 7. MoaennpoBaHie «KUIISIIETo CIos». 8. 3aBUCHMOCTh CKOPOCTH
XUMHYECKOI peakiiui OT TEMIIEpaTyphl PearupyroIfX BeIeCTB Ha IpuMepe B3aumoeiicteus okcuaa mean (11) ¢ pactBopom cepHOM KHCIOTH pa3IMyHON TeMITepaTypsl. 9.
Pasnoxenune nepokcuaa BOAOpoaa ¢ moMouIbio okcuna mapranna (IV) u karanasel. 10. OOHapyxeHHe KaTana3bl B HEKOTOPBIX MHUIIEBHIX NpoaykTax. 11. Marubuposanue
B3aUMOJICUCTBUSI KUCJIOT C METAJJIAMU YPOTPOITUHOM.

[IpenMeTHBIC pe3ynbTaTHl OOYICHUS

Yvyamuiics 10KEeH ymemy:

UCIIOJIB30BaTh MPH XapaKTEPUCTUKE MTPEBPAIICHUH BEIIESCTB MOHATHS: «XUMUYECKAs PEAKIUA», «PEAKIIUN COCTUHEHUS», «PEAKINH PA3IOKCHUS», «PEaKIIUd OOMEHaY,
«peaKIny 3aMeIeHUD, «PEAKITUN HEHTPaTH3aIi», «IK30TEPMUIECKIE PEAKIIHNY», «IHIOTEPMUIECKHAE PEAKIINN», «0OpaTUMBIE PEaKIIUN, «HEOOPATHMBIE PEaKITU»,
«OKHUCIIUTEIBbHO-BOCCTAHOBUTENbHBIE PEAKLIUNY, «TOMOT€HHBIE PEAKLIUNY, KTETEPOrE€HHBIE PEAKLIUNY, «KaTaTUTUUECKUE PEAKLUN», «HEKATATUTHUYECKUE PEAKLIUNY,
«TeII0BOH 3D (PEKT XUMHUECKOM peakIumy», «CKOPOCTh XUMHUUSCKOHN PEaKIuny, «KaTaanu3aTopy;

XapaKTepr30BaTh XUMHYECKHE dJIEMEHTBI 1—3-T0 MepruoI0B Mo UX NonokeHuo B [lepuoanueckoit cucteMe xumudeckux 31eMeHToB J. . MenneneeBa: XuMu4yecknil 3HaK,
TIOPSIKOBBIN HOMED, TIEPHO/, TPYIINA, TOATPYIINa, OTHOCUTENFHAS aTOMHAasi Macca, CTpOeHUe aToMa (3apsia AApa, YUCIIO IPOTOHOB U HEUTPOHOB B AJIpe, 00IIee YHCIIO0
AJIEKTPOHOB, paclpeielieHHe IEKTPOHOB 0 AIEKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO, (hOpMYyIIa, Ha3BaHUE U THII BBICIIETO OKCH/IA M THAPOKCHUIIA, JIETYYETO BOJAOPOTHOTO
coeuHeHMs (111 HEMETAaJIOR));

XapaKTepH30BaTh 00IHe XUMHYECKHE CBOUCTBA aM(POTEPHBIX OKCHIOB U THIPOKCHIOB; TPHBOIUTH MIPAUMEPHI PEAKIIHIA, TIOATBEPKIAIONINX XHUMIYECKHE CBOWCTBA
aM(OTEepHBIX OKCHUAOB U THAPOKCHUIIOB;

JIlaBaTh XapaKTEPUCTHKY XUMUYCCKUX PEaKIIUK 10 YUCIY U COCTaBY UCXOIHBIX BEIICCTB U MPOJAYKTOB PEAKIUH; TEIUIOBOMY 3P EKTY; HAPABJICHUIO MPOTCKAHUS PEAKIIHH;
WU3MEHEHUIO CTENEHEN OKUCIICHUS 3IEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOIHBIX BEIIECTB; YUACTHIO KaTaau3aTopa;

OOBSACHSTH U IPUBOAUTH MTPUMEPHI BIUSHUS HEKOTOPHIX (haKTOPOB (MIPUPOJIa pearupyoNIuX BeIeCTB, KOHIIEHTPAIVsI BEIIECTB, JaBICHUE, TEMIIEpaTypa, KaTaau3aTop,
MMOBEPXHOCTH CONPUKOCHOBEHUS PEATUPYIONIMNX BEIIECTB) HA CKOPOCTh XUMUIECKUX PEAKIIHIA;

HaOJIIOIAaTh W ONTUCHIBATH YPABHEHUS PEAKIIUN MEKTY BEIIECTBAMH C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO T POJTHOTO) S3BIKA M SI3BIKA XUMUH;

MIPOBOJIUTH OTIBITHI, TOATBEPKIAIOIINE XUMUYECKIE CBOICTBA aM()OTEPHBIX OKCHIOB U THAPOKCHIOB; 3aBUCUMOCTh CKOPOCTA XMMHUYECKON PEAKIIMU OT Pa3IMIHBIX
(hakTOpOB (MPHUPOJIa PearupyroIINX BEIISCTB, KOHIICHTPAIHs BELIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaau3aTop, MOBEPXHOCTh COITPUKOCHOBEHUS PEArUPYIOIIMX BEIIECTR).
MeTtanpeMeTHbIE Pe3yJIbTaThl 00yUCHHS

Yyamuiics 1OKEH ymemy:

OTIPEEIIATH MeNb YIeOHOU AeSITENFHOCTH C MIOMOIIBIO YIUTENSI U CAMOCTOSITENTFHO, ICKaTh CPEJICTBA €€ OCYIIECTBICHHS, padoTas 1o TUIaHy, CBEPATh CBOU JIEHCTBUS C
LEJBI0 M ITPH HEOOXOAMMOCTH UCIIPABIIATH OUTHOKH C TIOMOIIBIO YUUTEIIS U CAMOCTOSATEIIBHO;

COCTaBJISITh AHHOTALIUIO TEKCTA;

CO03/1aBaTh MOJIEJIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa U MPEJICTABICHUEM UX B IPOCTPAHCTBEHHO-TPpa(pHUECKOM MM 3HAKOBO-CUMBOJIMYECKOH (hopme;
ONpEACIATh BUJIbI KIIACCU(PHUKAIIUHN (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

OCYIIECTBIISTH MPSIMOE AETyKTHBHOE JTI0KA3aTENbCTBO.

Tema 1. Metamier (14 u)

ITonoxenue metamnoB B [lepuoaudeckoil cucreme xumuueckux 3neMeHToB J. Y. MenneneeBa. Metaminueckas: KpUCTAIIIMYECKAs! PELLIETKA U METaJUIMYECKasi XUMUYECKast
cBs13b. O01IMe pusnyeckue cBoiicTBa MeTaiioB. CIUIaBbl, X CBOWCTBA M 3HAUCHHE. X UMHUYECKHUE CBOMCTBA META/UIOB KaK BOCCTAHOBHUTEJICH, a TAK)KE B CBETE MX TOJIOKCHHS
B DJIEKTPOXUMHUYECKOM PsIy HampsHpKeHUH MeTaiuioB. Kopposus MeTaiioB U criocoObl 00phObI ¢ Hell. MeTaiisl B mpupoze. O01ue croco0bl UX MOTyYeHHS.




OO0m1ast xapakTepHCTHKA LIETOYHBIX METAIIOB. MeTauisl B ipupoae. O6mue crnocoOsl x nmonyyerus. Ctpoenue aToMoB. lllenoynbie MeTaisl — MpOCTHIE BELIECTBA.
Baxxneiimme coeTMHEHNS MEIOYHBIX METANIOB — OKCHJBI, TUAPOKCHUIBI M COTH (XJIOpUABI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHEHHE B HAPOAHOM
xo3siicte. Kanmitapie ynoOpeHust.

O01mmas xapakTepruCTHKA SJIEMEHTOB TIaBHON noArpyis! 11 rpymmer.

Crtpoenue aromoB. lllenoynozemMenbHbIe METaNIbl — MPOCTHIE BelecTBa. BaxkHel1ne coeinHe s EI0YHO3EMENIbHBIX METAJUIOB — OKCHIIBI, THPOKCUABI U COITU
(xmopunbl, kKapOOHATHI, HUTPATHI, Cynb(haThl, pochaTsr), HX CBOWCTBA M MPUMEHEHUE B HAPOTHOM XO3AHCTBE.

ATFOMUHUM.

Crpoenue aroma, pu3nyeckre U XMMAYECKHE CBOICTBA MPOCcTOro BemectBa. CoenMHEHNUs alIOMUHNS — OKCHIL M THIPOKCH, UX aM(pOTepHBIN XapakTep. BaxHeiimme conn
amomuHus. [IpuMeHeHne antoMIUHNS U €T0 COeANHEHUM.

Keneso.

CTpoeHue aToMa, GU3MUECKHE U XHMHUCCKHE CBOICTBA IPOCTOro BemecTsa. I enetnueckue psiast Fe™ u Fe
Baxneiimue conu xene3a. 3HaueHHeE jKeJie3a U ero COeAUHEHUH [T TPUPOBI U HAPOTHOTO XO3sIHCTBA.
HeMoHCcTpauuu.

OO0pasipl MEeToYHbIX U LIeT0YHO3eMeNbHbIX MeTaioB. O0pa3ibl cruiaBoB. B3aumozecTBie HATPHsL, JINTHS U KaJIbLUs ¢ BOAOH. B3anMoneiicTBue HaTpust 1 MarHust ¢
KHCIOoposioM. BzanmospeiicTBrue metansios ¢ Hemetamiamu. [lomyuenne ruapokcnion xenesa (1) u (I1I).

JlaGopaTopHbIe OMBITHI.

12. B3anmoeficTBHE pacTBOPOB KHUCJIOT M coiieil ¢ Metaimamiu. 13. O3HakomiieHue ¢ pyaaMu xenes3a. 14. OkpamnBaHue MIIaMeHH COJISIMU IIETOYHBIX METaIlIoB. 15.
BsaumoneiictBue kanbius ¢ Bogoil. 16.I1omyyenne ruipokcuia Kanblys U Uccel0BaHle ero CBOMCTB.

17. Tlony4yeHne ruApoOKCHIa ATIOMUHHS U HCCIIeIOBaHne ero CBOUCTB. 18. B3anMopeiicTBue xenesa ¢ consHoi kuciotoit. 19. [Nonxydenne rugpoxcunos xenesa (I1) u (II1) n
HU3y4YEHUE UX CBOKCTB.

[IpenmeTtHbIe pe3yabTaThl 00YUEHUS

Yuaimuiicst JOJIKEH yMemb:

MCIIOJIb30BaTh NIPU XapaKTEPUCTUKE METAIJIOB U UX COCIMHEHUM MOHATHS: «METaJUIbD», «PSJ AKTUBHOCTH METAJIOBY, «IIEJIOYHbIE METAJUIbD», (ILEJIOYHO3EMENbHbIC
METaJUIbI», UCIIOJIb30BaTh UX NPH XapaKTEePUCTUKE METAJIOB; 1aBaTh XapaKTEPHUCTUKY XUMHUUECKUX 3JIEMEHTOB-METAIIOB (ILEJIOUYHBIX METAIOB, MATrHUSI, KAJIbLHS,
ATIOMHUHMS, JKeJIe3a) 10 UX nosioxeHuro B [lepuoanueckoil cucteme xumudeckux aneMenToB /1. M. MeneneeBa (XuMu4eckuii 3HaK, MOPSAKOBBIN HOMED, TIEpUO/I, TPyIIa,
MOJrpyIIa, OTHOCUTEIBHAS aTOMHAsI Macca, CTpOEHHE aToMa (3apsi aapa, YUCIO IPOTOHOB H HEWTPOHOB B siIIpe, 00IIee YHCIIO 3JICKTPOHOB, paclpeieieHUe IIEKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM), IPOCTOE BELIECTBO, (JOPMYJIa, HA3BaHHE U TUI BBICILIETO OKCHIA U TUAPOKCHAA);

Ha3bIBaTh COCANMHCHUS METAJIJIOB K COCTABJIATH UX (bOpMy.HLI 110 Ha3BaHHIO,

XapaKTepr30BaTh CTPOCHHE, 00IIHe PU3NUECKIE U XUMHICCKHE CBOHCTBA IIPOCTHIX BEUIECTB-METAILIOB;

OOBSICHATH 3aBUCUMOCTb CBOWCTB (MJIM IPEICKA3bIBATH CBOMNCTBA) XUMUYECKHUX JIEMEHTOB-METAIUIOB (PaJyC, METaJLINUYECKUE CBOMCTBA HIIEMEHTOB, OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHbBIE CBOWCTBA 3JIEMEHTOB) H 00pa3yeMbIX UMM COSAMHEHHUH (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB M I'MIPOKCHIOB, OKHCIUTEIBLHO-
BOCCTaHOBHUTEIbHBIE CBOMCTBA) OT MosiokeHus B [lepronnyeckoit cucreme xumudeckux anemeHToB Jl. . Menneneesa;

OIKCHIBATH O0IINE XUMUUECKHE CBOWCTBA METAUIOB € IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKA U SI3bIKA XUMUM;

COCTaBIISITh MOJIEKYJISIPHBIE YPaBHEHHS peakluil, XapaKTepU3YIOIUX XUMHUYECKUE CBONCTBA METAJJIOB U UX COETMHEHMH, a TaK)Ke DJICKTPOHHBIE YPaBHEHHS IIPOLIECCOB
OKHCIJIEHUS-BOCCTAHOBIICHUS,

YpaBHCHUA BHCKTPOHHTquCKOﬁ Jucconuranuun, MOJICKYJIAPHBIC, ITOJIHBIC U COKPAIICHHBIC HOHHBIC YPAaBHCHUSA peaKum“d C Y4aCTUEM IBJICKTPOJIUTOB,

YCTaHABIUBAaTh IPUUYNHHO-CJIEICTBEHHBIE CBSI3U MEXKIY CTPOCHHUEM aTOMa, XUMHYECKOH CBS3bI0, THIIOM KPUCTAJUIMUECKON PEIIETKN METANIOB M UX COEIMHEHUH, UX
00muMHu PU3NIECKUMHU U XUMHUUECKUMH CBOHCTBAMU;

ONMCHIBATH XUMHUYECKHE CBOMCTBA IICJIOYHBIX U MICITIOYHO3CMCIIBHBIX MCTAJIJIOB, 4 TAKXKE aJIIOMUHUSA H KEJIC3a U X COC}II/IHGHI/Iﬁ C ITIOMOIIIBKO €CTECTBEHHOT'O (pYCCKOI‘O HJIN
POIHOTO) s3bIKA U S3bIKA XUMUH;

BBITIOJTHATD, HAOMIOJATh M OMKMCHIBATH XUMHYECKHI 3KCIIEPUMEHT 0 PACIIO3HABAHUIO BAXKHEHIINX KATHOHOB METAJIOB, THAPOKCH/I-HOHOB,;
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SKCIEPUMEHTAIBHO UCCIEA0BATh CBOMCTBA METAJUIOB U UX COSIUHEHUI, pelaTh SKCIEPUMEHTAIbHBIC 331a4 10 TeMe «MeTallIb»;

OTMCHIBATH XUMUYECKUH SKCIIEPUMEHT C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MIIM POAHOTO) SI3bIKA U SA3bIKA XMMHUU;

MIPOBOAMTH PACUETHI 10 XUMHUIECKUM (DOPMYIIaM U YPaBHEHUSIM PEaKIIHiA, IPOTEKAIOIINX C yIaCTHEM METAJUIOB ¥ X COSAMHEHUH.

MeranpeaMeTHbIe pe3yabTaThl 00yIeHHS

Yvyamuiics 10KEeH ymemy:

paboTarth 1Mo COCTaBIEHHOMY TUTaHY, UCIIONB3YS HapsAy C OCHOBHBIMH U AOTIONHUTEIBHBIE CPEACTBA (CIIPAaBOUYHYIO IUTEPATYPY, cllokHbIe pubdopsl, cpeactea MKT); ¢
TIOMOIIBIO YUUTENS OTOMPATh IS PelIeHUs YIeOHBIX 3a/1a4 HEOOXOIUMBIE CIIOBApH, SHIIUKIIONIEINH, CIPABOYHUKH, JIEKTPOHHBIE AUCKL,

COIIOCTABIIATH U OTOMPATh MH(YOPMAIHIO, TIOTYUYESHHYIO U3 Pa3INYHbIX HCTOYHUKOB (CIOBapH, SHIMKIIONEANH, CIPABOYHHUKH, JIEKTPOHHBIE TUCKH, ceTh IHTEpHET);
NpEACTaBIATh, HHOOPMAIIMIO B BHJIE TaOJIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM 4ucIe ¢ mpuMeHenneM cpeacts UKT;

0(OPMIIATH CBOHM MBICTIH B YCTHOM M MUCHMEHHOHN PEYH C YIETOM CBOUX YU€OHBIX W KU3HEHHBIX PEUEBHIX CHUTYallUi, B TOM ducie ¢ npumeHerneM cpeacts UKT;
COCTaBJISATh PELICH3UIO HA TEKCT;

OCYIIECTBIATH TOKa3aTENbCTBO OT MPOTUBHOTO.

Tema 2. Tpaktukym 1. CBOiCTBa METAIUIOB ¥ UX coenuHeHuit (2 u)!

1. OcymiecTBieHne MENOYKH XUMUYECKHUX TpeBpamieHunit. 2. [lomydeHue u cBoiicTBa COeMHEHUI METAJUIOB. 3. PereHne sKkcrepruMeHTaIbHBIX 337ad Ha Paclio3HaBaHUE U
MOJTyYeHHe COeIMHEeHUI METaIoB.

[IpenmeTHbIe pe3yabTaThl 00YUEHUS

Yyamuiicst JOJKEH ymemby:

oOpamiarecs ¢ 1abopaTOpHBIM 000pYOBaHHEM U HATPEBATEILHBIMU MPUOOPAMU B COOTBETCTBUH C MPaBHJIaMH TEXHUKH 0€30MaCHOCTH;

HAOJII01aTh 32 CBONCTBAMH METAJIJIOB U MX COCIMHECHUHN U SBICHUSIMH, TPOUCXOISIIUMHI C HUMU;

OTIMCHIBAaTh XUMHUYECKUN IKCTIEPUMEHT C TIOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO HUIIM POTHOTO) SI3BIKA M A3BIKA XHUMHUU;

JIeaTh BBIBOJBI TIO PE3YJIbTaTaM IMPOBEACHHOTO SKCIIEPHMEHTA.

MerTarnpenMeTHble pe3yabTaThl 00y4eHuUs

Yyamuiics JOMKEH ymemby:

OTIpEEIISATh, UCXO U3 YIeOHO! 3a71a9r, HEOOXOIMMOCTh UCTIONh30BAHUS HAOMIOACHHS WITH SKCIIEPUMEHTA.

Tema 3. Hemetamist (25 u)

OO6mras xapakTepuCTHKa HEMETAIUIOB: TojioxkeHne B [leprnoanueckoit cucteme xumudeckux 3eMenToB Jl. Y. MenaeneeBa,0cO0EHHOCTH CTPOCHHS aTOMOB,
ANEKTPOOTPHUIIATENBHOCT (D) KakMepa «HeMeTaAITHIHOCTY, psix D0. Kpucrammnieckoe CTpOeHHE HEMETAIIOB — MPOCTHIX BEIIECTB. AutoTponus. Ousndeckne
cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTh MOHATHI «METaUI» U «HEMETaJD.

Bonopon.Ilonoxxenue Bogopoa B [lepuomndeckoit cucreme xumudeckux 3eMmeHToB [, Y. MenneneeBa. CTpoeHre aToMa v MOJIEKyJbl. OHU3HUECKUEe M XUMUYECKUE
CBOIICTBa BOJIOPO/IA, €T0 MONyYEeHUE U IPUMEHEHHE.

1 Ipu AByX4acOBOM IJITAHUPOBAHHUHU TIPOBOJUTCS TOJIBKO MpakTHUecKas padora 3

Bopga.

Crpoenue Monekyinsl. Bogopoanas xumudeckast cBsi3b. @u3nueckue cBOMCTBA BOAbl. AHOMaIIMU CBOMCTB BoAbl. [ mapodunbHbie n ruapodo0HbIe BemecTBa. XUMHUYECKHE
cBOMCTBa BoJibl. KpyroBopoT Bojibl B ipupojie. Bogoouncrka. Asparust Bojbl. BeiToBbIe (GMlbTpbl. MuHEpanbHbIe BOJBI. JMCTHIIMPOBAaHHAS BOJIA, €€ MOTyYeHHE 1
IIPUMEHEHHUE.

OO0w1ast xapaKTepUCTUKA FaJlOTeHOB.

Crpoenue aromoB. IIpocTble BelecTBa 1 OCHOBHBIE COEIMHEHMSI FAJIOT€HOB, X CBOICTBA.

Kparkue cBenenus o xiope, 6pome, prope u ioje. [IpuMeHeHre TaloreHOB U UX COSMHEHHI B HAPOJIHOM XO3SHCTBE.

Cepa.




Crpoenue aTroma, aJuIOTPONHS, CBOMCTBA U MpUMeHeHne pomomueckoit cepbl. Okcunsl ceprl (IV) u (VI), ux monydenue, cBoiictTBa 1 npuMmeneHue. CepHasi KHCIIOTa U ee
COJIH, X IPUMEHEHHE B HAPOJAHOM XO3sHCTBE. [[pON3BOICTBO CEpPHOM KHCIOTHI.

A3oT.

CrpoeHue aToMa ¥ MOJIEKYJIbl, CBOMCTBA IPOCTOTO BelIeCTBA. AMMMAK, CTPOCHHE, CBOMCTBA, ITOIy4YeHHe U npuMeHeHne. Colu aMMOHMS, UX CBOMCTBA U IPUMEHEHUE.
Oxcunpt azota (II) u (IV).

A30THas KUCIIOTa, €e CBOiicTBa U IpuMeHeHue. Hutpatel 1 HUTpUTHI, poliaeMa UX COAEPKaHMS B CEIbCKOXO035ICTBEHHON NPOAYKIUH. A30THbIE YAOOPCHHUS.

docdop.

Crpoenue aTroma, aJuIOTPONHS, CBOHCTBA OeJoro u KpacHoro gocdopa, ux npumenenre. OcHoBHbIE coeanHeHus: okcu pocdopa (V) u oprodochopHas Kuciora,
thocdarel. Dochopubie yaoOpeHus.

Yraepon.

CrpoeHue aTroma, aJuIOTPONHs, CBOHCTBa Moaudukanuii, npumenenue. Oxcuasl yriaepona (1) u (IV), ux cBoiictBa u npumeHenne. KapOoHaThI: KanbLuUT, COAa, TOTAI, UX
3HAYEHHE B IIPUPOJIE U KU3HU YETIOBEKa.

Kpemnuii.

CrtpoeHue aTomMa, KpUCTAJUTMYECKUH KPEMHUH, ero cBoiicTBa U nmpuMeHenne. Oxcun kpemuust (IV), ero npuponasie pasHoBUAHOCTH. CHITUKATHL. 3HAYSHUE COSTNHEHHH
KPEMHHS B )KUBOU U HEXXUBOU ITpupoze. [IoHsATHEe 0 CHIMKAaTHON NPOMBIIIIIEHHOCTH.

JemoHcTpauuu.

OO6pa3s1pl raJIoreHoB — MPOCTHIX BeLecTB. B3anMoaeicTBrE raloreHoB ¢ HaTpUEM, C alIOMUHIEM. BriTecHeHHE XJI0poM OpoMa MM HOJla U3 PaCTBOPOB UX COJIEH.
B3aumopeiicTBue cepbl ¢ MeTalIaMH, BOJIOPOJIOM U KUCIOPOJoM. B3anMonelcTBIEe KOHIIEHTPUPOBAaHHON a30THOM KUCIIOTHI ¢ MeibIo. [lormomeHue yriemM pacTBOPEHHBIX
BEIIECTB WM Ta30B. BoccTaHOBIeHNE Mean U3 ee okcra yrieM. O0pa3isl IPUPOTHBIX COSAMHEHHI XJI0pa, cepbl, hocdopa, yriaepoaa, kpeMHus. OOpasibl BaXKHEUIIHX IS
HapOJHOTO XO341CTBa CyIb(aTOB, HUTPATOB, KapOOHATOB, (hocdaTtoB. OOpa3Isl CTEKIa, KEPAMHUKH, IEMEHTA.

JlabopaTopHbIe OTIBITHI.

20. ITonyyenue u pacro3sHaBanue Bogopoza. 21. MccienoBanne moBepXHOCTHOTO HATSKEHUs BOJbL. 22.PacTBopeHue nepmMaHraHaTa Kajausi Ui MeIHOTO KyIopoca B BOJIE.

23. I'maparanus 06e3BoxeHHOTO cynbdara meau (I1). 24. M3roTopneHne TUIICOBOTO OTIEYATKA.

25. O3HaKOMJICHHE C KOJIJIEKIHEH OBITOBBIX (QHIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MUHEPaJIbHOM BoAbl. 27. KadecTBeHHas peakys Ha raJloreHu-HOHbI. 28.
ITonyuenue u pacmo3zHaBanue kucioposa. 29. ['openue ceprl Ha Bo3ayxe u B kuciopoe. 30.CpoiicTBa pa30aBieHHOM cepHOM KUCIOTHL. 31. 3ydenne cBocTB aMMHaka. 32.
PacrioznaBanue coseii ammonus. 33. CBoiicTBa pa30aBiieHHON a30THON KUCIIOTHIL. 34. B3auMoelicTBUE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Mebi0. 35. ['opeHue
thocdopa Ha Bo3ayxe u B kucnopoze. 36. PacrioznaBanue gocdatos. 37. ['operne yrisg B kucnopose. 38. [lonydeHne yronsHOM KHCIOTH U U3ydeHHE €€ CBOUCTB. 39.
[epexox kapOOHATOB B THAPOKAPOOHATHL.

40. Paznoxenue rugpokapoonara Hatpus. 41. [ToyueHue KpeMHEBOM KHCJIOTBI M U3yUSHHE €€ CBOWCTB.
[IpenmeTHbIe pe3yabTaThl 00YUEeHUS
Yyamuiicst 1OJKEH ymems:

MCIIOJIB30BaTh NP XapaKTEPUCTUKE METAJIIOB U MX COEAMHEHUI TOHATHS: KHEMETAJUIBD, «TaJIOTEHB», «aJUIOTPOITHBIE BUAOU3MEHEHHS, «KECTKOCTh BOJIbI», «BPEMEHHAs
JKECTKOCTb BOJBD», «IIOCTOSIHHASI )KECTKOCTh BOJBIY, «O0IIas )KECTKOCTh BOJBI»;

JIaBaTh XapaKTEPUCTUKY XUMHUYECKHX 3JEMEHTOB-HEMETAIIOB (BOJOPOAA, TAJIOT€HOB, KHCIOPOAa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUs) IO UX TTOJIOKEHHIO B
Ilepuoamueckoii cucteme xumudeckux anemenToB /l. . MenneneeBa (XuMu4ecKnii 3HaK, TOPSAKOBBIN HOMEP, IEPUOI, TPYIITA, MOATPYIINa, OTHOCUTEIbHAS aTOMHAs

Macca, CTpoeHHe aToMa (3apsi sipa, YHCIIO MPOTOHOB U HEUTPOHOB B siipe, 00IIee YUCIIO DIIEKTPOHOB, pacipeielicHre 3JIEKTPOHOB MO AIIEKTPOHHBIM CIIOSIM), TPOCTOE
BEIIECTBO, (popMysia, Ha3BaHKE W THUII BBICLIIETO OKCUA U TUAPOKCHAA, popMyiia U XapakTep JIeTy4ero BOAOPOAHOTO COSTMHEHMS);
Ha3bIBaTh COEIMHEHUSI HEMETAJIOB U COCTABIIATH UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepH30BaTh CTPOCHUE, 00IIHe PU3NUECKIe U XUMUYECKHUE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAIIIOB;




OOBSACHSTH 3aBUCIMOCTH CBOUCTB (MJIM MPENICKAa3hIBATH CBOMCTBA) XUMHUECKUX IIEMEHTOB-HEMETAIUIOB (Pajiyc, HEMETAILTHYCCKUE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIBLHO-
BOCCTaHOBUTEILHBIC CBOWCTBA 3JIEMEHTOB) M 00pa3yeMbIX MU COSAMHCHUH (KHCIOTHO-OCHOBHBIC CBOMCTBA BHICIIIUX OKCHIOB U TUAPOKCHIIOB, JICTYYHX BOJIOPOIHBIX
COCTMHCHHM, OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC CBOMCTBA) OT MONIOKEHUS B [leproandeckoit cucreMe XumMuaeckux daemMenToB J. 1. Menneneena;

OTIMCHIBATh OOIIME XUMHUIECKHE CBOMCTBA HEMETAJIIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO I POIHOTO) S3bIKA U SI3bIKA XIMHM;

COCTaBJISITh MOJICKYJISIPHBIC YPaBHEHUS PEaKlUid, XapaKTePU3YIOLUX XUMUYECKHE CBOMCTBA HEMETAIIOB M UX COCIMHEHUH, a TaKXKe SJICKTPOHHBIC YPABHEHUS MPOIIECCOB
OKHCIICHUS-BOCCTAHOBIICHYIS,

YpaBHEHUS dIEKTPOIUTHIECKON AUCCOIMANINN; MOJIEKYJISIPHBIE, TTOJTHBIC U COKpAIlleHHbIE HOHHBIC YPaBHEHHS PEAKIUil C y9aCTHEM DJIEKTPOIUTOB;

yCTaHABIMBATh IPUUMHHO-CIICCTBEHHBIC CBSI3U MEXKIY CTPOCHHUEM aTOMa, XUMUYECKOU CBSI3bI0, TUIIOM KPUCTAILTMYECKON PEIIETKH HEMETAIJIOB U UX COCTUHEHUH, UX
o0Mu (PU3NYECKUMU U XUMHUYECKUMHU CBOWCTBAMU;

OTIMCHIBAaTh XUMHYECKHE CBOWCTBA BOJIOPO/Ia, TAIOT€HOB, KICIOPO/Ia, CepHl, a30Ta, Gocdopa, rpadura, anMaza, KPeMHHUS U UX COSAMHEHUH C TTOMOIIBIO €CTECTBEHHOTO
(pycckoro WM POHOTO) sI3bIKA U A3bIKA XUMUHY;

OIKCHIBATh CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJIBI M BHIIOHATH COOTBETCTBYIOIIMI UM XUMUYECKHUI SKCIIEPUMEHT;,

BBITIOJHSTH, HAOMIOAATh U OMUCHIBATH XUMUYECKHUH SKCIIEPUMEHT 110 PaCclO3HABAHUIO HOHOB BOJIOPO/Ia M aMMOHMUS, Cynb(har-, KapOoHaT-, CHIIMKaT-, (hocdaT-, XJIOpHI-,
OpoMUI-, HOAUI-HOHOB;

SKCTIEPUMEHTAIHLHO UCCIE0BATh CBOMCTBA METAJUIOB U UX COSIUHEHUH, pelaTh SKCIEPUMEHTAIbHEIC 3a1auu 1o TeMe «HemeTamnby;

OIKCHIBATh XUMHUUCCKUN IKCTICPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MITH POJIHOTO) SA3bIKA M S3bIKa XUMHUU;

MIPOBOAMTH PACUETHI TI0 XUMHUIECKUM (DOpMyIIaM 1 YpaBHEHUSAM PEAKIIHiA, TPOTEKAOIINX C yIACTHEM HEMETAJUIOB M MX COSAMHEHUH.

MeTtanpeaMeTHbIC Pe3yJIbTaThl 00yUYCHHS

Yuamuiicst JOJKEH yMemb.:

OpTraHM30BEIBATh YI€OHOE B3aNMOICHCTBHUE B TPYIIIE (PaCIpeNesiTh POJIH, JOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

MpeBHUETH (TPOTHO3UPOBATH) MOCIIEACTBHSI KOJUIEKTUBHBIX PEIICHHIA;

MMOHUMATh TIPUYMHBI CBOETO HEYCIIeXa M HaXOUTh CITIOCOOBI BBIXO/A M3 3TOM CUTYaIlUY;

B JIAJIOTE C YUUTEIIEM YUYUTHCS BRIPAOaThIBATh KPUTEPHH OIICHKH U OTIPENEIIATh CTENICHD YCIIETHOCTH BBITTOTHEHHS CBOEH paboThl M pabOTHI BCEX, UCXOIS U3 UMEFOIIUXCS
KPUTEPUEB, COBEPIIIEHCTBOBATh KPUTEPHH OIICHKH U TIOJIh30BAThCSI UIMHU B XOJI€ OIIEHKH U CAMOOIICHK;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, ApTYMEHTHPYSI €€;

MOJITBEPKIaTh apryMEHThI (DakTaMu;

KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO;

CIIyIIATh APYTUX, MBITATHCS MPUHUMATH APYTYIO TOUKY 3PSHHS, ObITh TOTOBBIM U3MEHUThH CBOIO TOUKY 3PCHUS;

COCTaBJIAThH pedepar 1o ONnpeIeTICHHON Gopme;

OCYIIECTBISATH KOCBEHHOE Pa3IeUTeNbHOE J0Ka3aTeIbCTBO.

Tema 4. Ipaktuxym 2. CBoiicTBa coequHennii HemeTawios (3 u)'

1. Pemenune sxcnieprMeHTaNbHBIX 33/1a4 110 Teme «l[loarpynma ranoreHosy. 2. Penenue skcnepuMeHTanbHbIX 3a7a4 1o Teme«lloarpynmna kucnoponay. 3. Pemenune
JKCIIEPUMEHTANBHBIX 33724 1o TeMe «lloarpymma azoray. 4. Pemenne sxcnepuMeHTaNbHBIX 3a/1a4 1o Teme «lloarpynmna yriaepoaay. 5. [lomyuenue, coonpanue u
pacrno3HaBaHHE T'a30B.

IIpenmeTHBIC PE3yNbTaThl O0yUICHUS

Yyaiuiicsi J0JKEH yMems.

oOpataThcs ¢ 1a00paTOpHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMHU MPUOOPaMU B COOTBETCTBUU C MTPABUIIAMU TEXHUKU 0€30MaCHOCTH;

HaO0JII0/IaTh 32 CBOWCTBAMH HEMETAIIIOB U MX COSAMHEHUH U SBICHUSAMH, TPOUCXOIALIIUME C HUMH,

ONHUCHIBATh XUMUYECKAN IKCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO FIIA POJTHOTO) SI3bIKA U SI3BIKA XFMHUH;

JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM IPOBEACHHOTO SKCIIEPHUMEHTA.

MeranpeaMeTHbIE pe3yabTaThl 00yYCHHS




VYvyamuiics 1OKeH ymemy:
OTIPECIIATh, UCXO U3 YIeOHOU 3a71aui, HEOOXOIUMOCTh UCTIONh30BaHUS HAOTIOACHUS WK SKCIIEPUMCHTA.

1 IIpu nByX4acoBOM IJTAHUPOBAHHUH TIPOBOIATCS TOJIHKO MPaKTHIECKUe padboTel 1,2 u 5.

Tema 5. O0o01EeH e 3HaHUH 110 XUMHU 32 KYpc OCHOBHOM mIKObI. [loaroroska

K rocyaapcTBeHHO# urorosoii arrectanuu (I T1A) (10 u)

Tlepuonuueckuit 3axkoH u [lepuoanyeckas cucteMa xumMmuueckux anemMeHToB M. M. MenaeneeBa. @u3nM4ecKuil CMbICI MOPSAKOBOIO HOMEpPA dJIEMEHTa, HOMEPOB MEepUojia U
rpynnsl. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB M UX COSAMHEHUH B epHoax U rpylmax B CBETE MPEICTaBICHUI O CTPOCHUH aTOMOB 3JEMEHTOB.

3HavyeHue MepPUOIUIECKOr0 3aKOHA. BTl XUMUUECKUX CBSI3€H U TUIIBI KPUCTAJUIMIECKUX PElIeTOK. B3anMocBsA3b cTpoeHust U CBOMCTB BemecTB. Kimaccudukanms
XUMHYECKHX PEaKIUil 10 pa3IndHBIM MTPU3HAKaM (YHCIIO U COCTaB PEearupyoNuX U 00pa3yIoIiXCcs BEIeCTB; HAINIHe

rpaHUIbI pa3zaena ¢a3; TeroBoi 3h(eKT; u3MeHeHHe CTeNeHel OKHUCIICHHUs aTOMOB; NCTIONBb30BaHHE KaTall3aTopa; HapaBiIeHue mpoTekanus). CKOpoCcTh XUMHUYECKHX
peaxnuii 1 hakTopsl, BIUONIUE HA Hee. OOpaTUMOCTh XUMUYECKHX PEAKIUH U CIIOCOOBI CMEIICHHSI XHMUYECKOTO PABHOBECHSI.

[IpocTsie u crokHBIE BellecTBa. MeTaTbl 1 HeMeTauIbl. [ eHeTHdeckne psiIbl MeTalia, HEMeTallla U IepeXoHoTo MeTaia. OKCHIBIA THIPOKCH B (OCHOBAHHUS, KACIOTHI,
am(poTepHbIe TUAPOKCUIBI), comu. VX cocTaB, kimaccudukanus 1 o0IIne XUMAYECKIe CBOMCTBA B CBETE TEOPUH IIIEKTPOIUTHUECKON JFICCOIUAIIHH.

JIMYHOCTHBIE Pe3yNbTaThl O0yUCHHS

Yuaiuiicsi JOTKEH:

3HamMb U NOHUMAMb: OCHOBHBIE UCTOPHUYECKHE COOBITHSI, CBSA3aHHBIE C PAa3BUTHEM XMMHHU U OOIIECTBA; TOCTIKEHHSI B 00JIACTH XHUMHH U KyJIbTYPHBIE TPAJAUIINH (B
YaCTHOCTH, HAYYHBIC Tpa)Z[I/IHI/II/I) cBOEH CTpaHbI; O6HICMI/IpOBI)IC JOCTHUKCHUS B O6J'IaCTI/I XUMHH; OCHOBHBIC IPUHIUIIBI U ITPpaBUjia OTHOLICHUA K IPHUPOAC; OCHOBEI 3JOPOBOI'0
o0pasa >KU3HHU U 3[10POBbeCOCPETaONNX TEXHOJIOTHH;

MIpaBMJIa TIOBEJCHISI B YPE3BBIYAHBIX CUTYAIUAX, CBA3aHHBIX C BO3/IEHCTBHEM PAa3IMYHBIX BEIIECTB; OCHOBHBIE MTpaBa U 00S3aHHOCTH TPakIaHUHA (B TOM YHCIIE
ydaIierocs), CBI3aHHbIE C IMYHOCTHBIM, TPO(ECCHOHATBHBIM U KU3HEHHBIM CAMOOIIPEICTICHUEM;

COLMANILHYIO 3HAYMMOCTb U co/iepKaHue podeccHii, CBI3aHHBIX ¢ XUMHEH;

UCNBIMBIBAMb. TYBCTBO TOPIOCTH 32 POCCUUCKYIO XUMHUYECKYIO HAYKY M YBOXKEHHE K UCTOPHUH €€ Pa3BUTHS; YBAXKECHHE U PUHATHE TOCTHIKCHUN XUMUW B MHUPE; JIIOOOBH K
MIPHUPOJIE; YBAXKEHHE K OKPYKAFOIINM (yHaIUMCs, YIUTEISIM, POJAUTENSM U Ip.) — yMEeTh CIIYIIATh U CIBIIIATh TApTHEPA, IPU3HABATh MPaBO KAXK/IOTO HA COOCTBEHHOE
MHCHUEC, IPUHUMATh PCIICHUA C YUCTOM HOSI/IHI/IfI BCE€X YYAaCTHHUKOB; YyBCTBO ITPEKPACHOT'O U 3CTECTUYCCKUX HYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BCHICCTB U UX
NPEBpalICHNH; CaMOYBaKECHHE M YMOIIOHATFHO-TIOJIOKUTEILHOE OTHOILICHHE K cele;

NpU3HAa8ams.: TIEHHOCTH 3JI0POBbsI (CBOETO U APYTUX JFO/CH); HEOOXOINMOCTb CAMOBBIPAYKEHYISI, CAMOPEATN3alliH, COIMAILHOTO MTPH3HAHUS;

0Cco3Ha8amy: TOTOBHOCTH (WJIM HETOTOBHOCTb) K CAMOCTOSATENBHBIM ITOCTYIIKAaM M JIEHCTBHAIM, OTBETCTBEHHOCTH 32 X PE3YJIbTaThl; TOTOBHOCTH (MM HETOTOBHOCTH)
OTKPBITO BRIPpAXATh U OTCTAMBATH CBOIO MO3UIHUIO U KPUTHYHO OTHOCHUTLCA K CBOUM IIOCTYIIKAM;

NpOsIGNAMb. IKOIOTUIECKOE CO3HAHUE; T0OPOKENATENFHOCTD, JOBEPHE U BHUMATEIHHOCTH K JIFOJIIM, TOTOBHOCTh K COTPYAHHUYECTBY U JIPYkK0O€, OKa3aHUIO TTOMOIIU TeM, KTO
B HEHl HyXJ1aeTcsl; 0000IIEHHBIH, YCTOWYNBBIN 1 N30MpaTeIbHBIN TO3HABATENBHBIN HHTEPEC, MHUIIMATUBY U JIF0003HATETLHOCTh B M3YYEHUH MUPA BEUIECTB U PEAKIIN;
[ENIEYCTPEMIIEHHOCTh U HACTOHYMBOCTh B JOCTIDKEHHH I1€JIel, TOTOBHOCTD K TIPEOI0JICHUIO TPYAHOCTEH; YOeKICHHOCTh B BO3MOKHOCTH TIO3HAHUS IPUPO/IBI,
HEOOXOMMOCTH Pa3yMHOTO HCIIOJIb30BaHUs JIOCTIKEHUH HAYKU M TEXHOJIOTUIN JJIsl pa3BUTHS O0IIECTBA;

yMemb. YCTaHABIMBATh CBA3b MEXKIY IIENIBI0 U3YUYCHUS XUMHUU H TEM, JUIsl YETO OHA OCYIIECTBIISAETCS (MOTHBAMU); BBITIOHATH KOPPUTHUPYIOIIYIO CAMOOIICHKY,
3aKIIOYAIOUIYOCA B KOHTPOJIC 3a IIPOLECCOM M3YUYCHUSA XUMHNU U BHECCHUN HGO6XOIII/IMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX 3TAIlaM U CHOCO6aM HN3Yy4YCHUSA KypCa XUMUU,
BBITIOJIHATH PETPOCIIEKTUBHYIO CAMOOIICHKY, 3aK/IIIOYAIOITYIOCA B OCHKE IIPpOoIEcCa U pE3yJibTaTa U3YUYCHHUA KypCa XUMHNU OCHOBHOH IIKOJIBI, ITIOABEACHNN UTOI'OB HA OCHOBE
COOTHECEHHS LENIEH U pe3yIbTaTOB;

CTPOUTH KU3HEHHBIE U MPOo(hecCHOHATbHBIE TUIAHBI C YI€TOM KOHKPETHBIX COIMATBHO-UCTOPHUYECKUX, TOTUTHYECKUX U IKOHOMUUECKUX YCIOBHI, OCO3HABATH COOCTBEHHBIE
HOEHHOCTHU U COOTBETCTBHUE UX




MIPUHUMAEMBIM B KU3HU PEIICHUSAM; BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIIEHUI U B3aMMHOT'O YBa)XEHHMS; BBIACIATh HDABCTBEHHBIH ACIIEKT NOBEICHUS U
COOTHOCHTb MOCTYTIKH (CBOM U IPYTHX JIO/EH) U COOBITHS C IPUHATHIMH ATHYECKUMHI HOPMaMU; B TIpeJiesiaX CBOUX BO3MOXXHOCTEH MPOTHBOACHCTBOBAThH ACHCTBUAM U
BIIMSHUSIM, IPEACTaBJIAIOLIMM YIPO3Y JKU3HH, 3J0POBBIO M 0€30I1aCHOCTH JINYHOCTH U OOILECTBA.

[Inanupyemsle pe3ynbTaThl 00yUCHHUS:

BrinyckHuK HayduTCs:

* ONMCBIBATh CBOMCTBA TBEPBIX, XKUIKUX, Fa3000pa3HbIX BEILECTB, BBIAEISS X CYLICCTBEHHbIE IPU3HAKY;

* XapaKTepU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH IPUYMHHO-CICACTBEHHBIE CBA3M MEXY TaHHBIMU XapaKTEPUCTUKaMH BEIIECTBA;

* PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHATHH «aTOM», «MOJIEKYJIa», «(XUMUYECKUH 2JIEMEHT», KIIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY, «BAJEHTHOCTDY,
UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

* 1300pakaTh COCTAaB MIPOCTEHIINX BEIIECTB C IOMOLIBIO XMMUYECKUX (POPMYII U CYIIHOCTh XMMUYECKUX PEAKLUI ¢ IOMOLIbI0O XMMUYIECKUX YPaBHEHUIL;

* BBIUUCJISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChI BELIECTB, 4 TAKXKE MACCOBYIO JOJII0 XUMUYECKOTI0 3JIEMEHTA B COCIUHEHUSX IS OLEHKU UX
MPAKTUYECKON 3HAUUMOCTH;

* CpaBHUBATh I10 COCTABY OKCHJIbI, OCHOBaHUs, KHCIIOTHI, COJIY;

* KJ1accu(PUIMPOBATH OKCUIBI 1 OCHOBAHMS IO CBOMCTBAM, KHCJIOTBI M COJIM IO COCTAaBY;

* [I0JIb30BATHLCS Ta00PATOPHBIM 000PYIOBAHUEM U XUMHUYECKOH TTOCY/I0H;

* IPOBOJUTDH HECIIOKHBIE XUMUUECKUE OTBITHI U HAOMIOICHHSI 32 I3MEHEHHUSMHU CBOICTB BEIIECTB B MPOIIECCE UX MPEBPAIICHUIT; COOM0IaTh MpaBUia TEXHUKN 0€30MacHOCTH
IIpY IPOBEICHUN HAOJIIOJCHUI U OIIBITOB;

* Pa3IMYaTh SKCIEPUMEHTAIBHO KUCIOTHI U IENIOYH, MOIb3YSACh HHINKATOPAMU; OCO3HABaTh HEOOXOIUMOCTh COOIIOIeHHS Mep OE30IIacCHOCTH IIPU OOPAIIEHHH C KUCIOTaMU
U IIEJI0YaMH.

* pacKpbIBaTh CMBICI Nepruoaudeckoro 3akona Jl. 1. Menzaeneena;

* ONMCHIBAThH U XapAKTEPHU30BaTh TAOIHUHYIO POPMY NMEPUOINUECKON CUCTEMbl XUMUYECKUX JIEMEHTOB;

* XapaKTEepPU30BaTh COCTAB ATOMHBIX SJIEP U PACIIPEIEICHHUE YUCIA SJIEKTPOHOB 110 3JIEKTPOHHBIM CJI0SIM aTOMOB XMUMHUYECKHUX 3JIEMEHTOB MaJIbIX [IEPUOIOB IEPUOINIECKON
CUCTEMBI, a TAKXKe KaJlUs ¥ KaJIbLus;

* pa3naMyaTh BUABI XUMHUYECKOH CBSI3U: HOHHYIO, KOBAIEHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO M METAJNINYECKYIO;

* U300pakaTh AIIEKTPOHHO-UOHHBIE OPMYIIBI BEIIECTB, 00Pa30BAHHBIX XUMHYCCKUMH CBS3SIMU PAa3HOTO BUJIA;

* BBISIBJISITh 3aBUCHMOCTD CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAJUIMYECKHUX PEIIETOK: HOHHBIX, ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHX;

* XapaKTepU30BaTh XUMHYECKHE 3JIEMEHTHI U UX COEAMHEHHS Ha OCHOBE ITOJIOKEHUS 3JIEMEHTOB B IEPHOINYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE TIEPHOIUIECKOTO 3aKOHA U MEPHOINIECKON CHCTEMBI XUMHYeCKHX neMeHToB [I. V. MeHnneneesa; * 0ObSICHATD
CYTh XUMHYECKHX TPOIECCOB U MX MPUHIUIHAIBHOE OTIHYHE OT (PUINUECKUX;

* Ha3bIBaTh MPU3HAKH U YCIOBUS NPOTEKAHUS XUMHUUECKHUX peaKInii;

* yCTAHABJIUBATh NPUHAUIEKHOCTh XMMUUECKON pPEeaKMK K ONpeaeIEHHOMY TUILY 10 OAHOMY M3 KJacCH(UKAIIMOHHBIX PU3HAKOB: 1) 0 YHCIy U COCTABY UCXOTHBIX
BEIIECTB U MPOJIYKTOB PEAKINH (PEAKIIUU COCTUHEHUS, PA3JIOKEHNUs, 3aMEIIeHU 1 0OMEHa); 2) TI0 BBIZICIICHUIO WITH TOTJIOMIEHHUIO TETUIOTHI (PEakiy IK30TEPMUIECKUE U
9HIOTEPMUYECKHE); 3) O U3MEHEHHIO CTETIEHEH OKHCICHUS! XUMHYECKHX 3JIEMEHTOB (PEakLMi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) 10 00paTUMOCTH Ipolecca
(peaxuuu oOpaTHUMbIE U HEOOPATHUMEIE);

* COCTaBJIATH YPaBHEHHS DIICKTPOIUTHIECCKOHN UCCOIMAIIMN KUCIIOT, IIEJI0Ye, COJeH; TIOJTHbIC 1 COKpaIlEHHbIC HOHHBIE YPaBHEHHS PEeaKIuii 0OMeHa; ypaBHEHUS
OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLMI;

* IPOrHO3MPOBATH MPOAYKTHl XUMHUUECKUX PeaKuid o popMysiaM/Ha3BaHUSIM HCXOIHBIX BELIECTB; ONPEAEISITh HCXOHbBIE BEIIECTRA M0 (OpMyIaM/Ha3BaHUSIM NPOTYKTOB
peakuuuy;

* COCTABIIATh YPAaBHEHHS PEAKIIHI, COOTBETCTBYIOIINX ITOCIEI0BATEILHOCTH («IIETIOUKE)) MPEBPALICHUI HEOPTAaHUYECKIX BEIIECTB PA3INYHBIX KJIACCOB;

* BBISIBIISITH B ITPOLIECCE SKCIIEPUMEHTA IPU3HAKH, CBUIETENBCTBYIOIINE O MPOTEKAHUU XUMUYECKON peaklny;

* IPUTOTOBIIATH PACTBOPBI C ONPEEIEHHON MacCOBOM JOJIEN pacCTBOPEHHOTO BEILIECTBA;




* OTIPE/ICTIATh XapaKTEP CPEIbl BOAHBIX PACTBOPOB KUCIIOT U IIEIIOUCH MO U3MEHEHUIO OKPACKH WHIUKATOPOB;

* IPOBOJUTH KAYCCTBCHHBIC PEAKITUH, TTOATBEPIKAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEHIECTB OTACIBHBIX HOHOB

* ONPEIEISATH MPUHAUISKHOCTh HEOPTaHUIECKUX BEIIECTB K OHOMY M3 M3YyUCHHBIX KIIACCOB/TPYIIIT: METAIIBI U HEMETAIUIbI, OKCHJIbI, OCHOBAHHSI, KUCJIOTBI, COJIH;
* COCTaBJIATH (DOPMYIIBI BELIECTB MO MX HA3BAHUSM;

* OTIPE/ICIATH BAJICHTHOCTh U CTEIICHb OKMCIICHHUS 3JIEMEHTOB B BEIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTAHHMIECKUX COCTMHEHUH M0 BAJICHTHOCTSIM M CTEIECHSIM OKHCIICHHUS SJIEMEHTOB, a TAK)KE 3aps/iaM HOHOB, YKa3aHHBIM B TaOJIHIIE
pPacTBOPUMOCTH KUCIIOT, OCHOBaHUH U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3UYECKUX U XUMUIECKUX CBOMCTB MPOCTHIX BEIIECTB (METAIJIOB M HEMETAIIIOB) M MX BBICIINX OKCHIOB, 00pa30BaHHBIX
3JIeMEHTaMH BTOPOTO U TPETHETO MEPUO/IOB;

* Ha3bIBAThH OOIIME XMMHUYCCKHE CBOMCTBA, XapaKTEPHBIC IS TPYIII OKCHUIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIHE XMMHUIECKHE CBOMCTBA, XapaKTePHbIC [T KAK/I0TO M3 KJIACCOB HEOPTaHUUECKUX BEIIECTB: KUCIIOT, OCHOBAHHM, COJIEH;

* IPUBOJIUTH MIPUMEPDI PEAKIINH, MOTBEPIKIAIOIINX XUMHUCCKHE CBOUCTBA HEOPTAaHWMYECKHUX BEIIECTB: OKCHIOB, KUCIIOT, OCHOBAHHI U COJIE;

* ONPEEIIATh BEIIECTBO-OKHUCIIUTENb U BEIIECTBO-BOCCTAHOBHUTEIb B OKMCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUSIX;

* COCTaBJIATH OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIH OaaHC (U M3yYEHHBIX PEAKIIHii) IO MPEUIOKCHHBIM CXeMaM PeaKInii;

* IPOBOIUTH JTAOOPATOPHBIE OTBITHI, TOATBEPIKIAIONTHE XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHMYECKHUX BEIIECTB;

BoinyckHUK NOIYYUmM 603MONCHOCTID HAYYUMbCSL!

* 2PAMOMHO 0OPAWAMBCL C BEUECMEAMU 6 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCTb COONIOOCHUS NPABUL IKOAOSUHECKU Oe30NACHO20 NOBEOCHUs 8 OKPYJcalowell nPpupooHoU cpede;

* HOHUMAMb CMBICT U HEOOX0OUMOCHb COONIOOEHUs NPeONUCAHUL, NPediaeaemMblX 8 UHCMPYKYUSX N0 UCTIOIb308AHUIO IeKAPCME, CPeOCms Oblmosot Xumuu u op.;
* UCNONBL306AMb NPUOOPEMENHbIE KNIOUeEble KOMNEMEHMHOCIU NPU SbINOTHEHUU UCCIe008AMENbCKUX NPOEKMOE NO USYUEHUIO CBOUCS, CNOCOO08 NOJYUEHUs. U
PACNO3HABAHUSL BEUJECNE;

* Pa38UBANb KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOAb3YSL CPEOCMEA YCMHOU U NUCLMEHHOU KOMMYHUKAYUU NPU pabome ¢ MeKCmamu Y4eOHUKa u 00NOIHUMENbHOU
umepamypou, CRPABOYHbIMU MAOIUYAMU, NPOSEIAMb 20MOGHOCMb K YEANCCHUIO UHOT MOUKU 3PEHUS. NPU 0OCYIHCOCHUU Pe3YTbMamos 6blNOJHEHHOU pabombl;

* 00bEKMUBHO OYCHUBAMb UHMOPMAYUIO O BEUYECMBAX U XUMUUECKUX NPOYECCaxX, KPUMUYECKU OMHOCUMbCS K NCeBOOHAYHHOU UHpopMayuu, HedoOPOCO8eCmHOl pekiame,
Kacaioweicst UCNOIb308AHUS PA3TUYHBIX BeUjeCS.

* 0CO3HABAMb 3HAYECHUE MEOPEMUUECKUX SHAHULL OIS NPAKMUYECKOU 0esimeIbHOCU Yel08eKd,

* ONUCHIBAMb U3YUEHHBIE 00BEKNMbl KAK CUCTNEMbL, NPUMEHSISL I02UKY CUCEMHO20 AHAIU3A,

* NPUMEHSIMb 3HAHUSL 0 3AKOHOMEPHOCHIAX NEPUOOUUECKOU CUCEMbL XUMUUECKUX IJIeMEHMO8 0151 00BbACHEHUSL U NPEOBUOCHUsL CBOUICTNE KOHKPEMHBIX 6EUeCME;

* pazsuBamb UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM VLY OJleHUs 3HAHUL 00 UCIOPUL CIMAHOBTICHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL,
NePUOOUUECKO20 3aKOHA KAK OOHO20 U3 BANCHEUULUX 3AKOHO8 NPUPOObL, d MAKICE 0 COBPEMEHHBIX OOCIMUNCEHUSX HAVKU U MEXHUKU.

* COCMABIAMb MOLCKYISAPHbIE U NOIHbIE UOHHBLE YPAGHEHUSL NO COKPAUWEHHBIM UOHHBIM YPAGHEHUSAM,

* PUBOOUMb NPUMEPbL PeaKyull, NOOMBEPAHCOAIUUX CYUeCMBOBAHUE B3AUMOCEIIU MENCOY OCHOBHBIMU KILACCAMU HEOPSAHUYECKUX GEUEeCNE;

* NPOCHO3UPOBAND Pe3yIbMAambl 6030€lUCMBUS PA3TUYHBIX (PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU PeaKyui,

* NIPOCHO3UPOBANMb Pe3yIbMANbl 8030eUCMBUs PA3TUYHBIX PAKMOPOS8 HA CMEUeHUEe XUMULECKO20 PABHOBECUS.

* NPOCHO3UPOBANL XUMUYECKUE CEOUCMBA BEUWECME HA OCHOBE UX COCMABA U CIMPOCHUsL;

* NPOCHO3UPOBANL CNOCODHOCTb BEUECMBA NPOABIIAMb OKUCTUMETbHBLE UL BOCCMAHOBUMEbHBLE CEOUCMBA C YUEMOM CIMENeHell OKUCTICHUSL DJIeMEHMO8, BX00SUUX 6 €20
cocmas;

* BBIAGIAMb CYUWECMBOBAHUE 2CHEMUYECKOU 83AUMOCES3U MENCOY BEUECMEAMU 8 PAOY: NPOCMOE BEUECNBO — OKCUO — SUOPOKCUO — COTb,

* OP2aHU306bIBAMb, NPOBOOUMb YUEHUUECKUE NPOEKNIbL NO UCCIe008AHUI0 CBOUCME BEUECE, UMEIOUUX BANCHOE NPAKMUYECKOE 3HAYCHUE.

Onucanue y4eOHO-METOMUYECKOTO W MATEPUATBHO-TEXHUUYECKOTO 00eCIeUeHUsI

VYuedHo — MeToanYecKoe odecrieyeHne




1.IIpumepHas nporpaMma OCHOBHOTO 001ero oO6pa3oBaHus 0 XUMHUH (0a30BBIN YPOBEHB);

2.ABtopckas nporpamma O.C.I'abpuensina, cootBercTByIoas @enepansHoMy ['ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY OCHOBHOTO 00IIero 00pa3oBaHus U
norryiieHHas MuarcTepcTBOM obpazoBanus u Hayku Poccuiickoit ®@enepartnu (O.C.I'abpuensn [IporpamMmma xypca xumun u1st 8-9 kaccoB 00111e00pa3oBaTeIbHBIX
yapexaennii / O.C.I'abpuensta. — M.: [Ipoda, 2012r.).

3.1 abpuenan O. C., Ocmpoymos U. I'. HactonbHas kHura yuutens. Xumus. 9 k 1.: Metoaudeckoe nmocooue. — M.: Ilpoda, 2010r

4. Xumus. 9 x 1.: KontponsHbie 1 ipoBepounbie paboTs! kK yueOnuky O. C. 'abpuensaa «Xumus. 9 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Ymakosa u ap. — M.:
Hpoda, 2009r.

S.Tabpuenan O. C., Ocmpoymos U. I'. U3yuaem xummuro B 9 k i1.: Jlupakrudeckue matepuanbsl. — M.: bk miroc, 2009r.

6.l abpuenan O. C., Awykosa A. B. Pabouas terpans. 9 k 1. K yueobnuky O. C. ['abpuensna «Xumus. 9». — M.: [Ipocda, 2012r.

7.Tabpuensn O. C., Bockoboiinuxosa H. I[1. Xumusi B TecTax, 3anadax, ymnpakHeHusX. 8— 9 ki — M.: JIpoda, 2009r.

MartepuaibHO-TEXHUUECKOE 00ecieueHHe:

s o0y4eHus ygamyxcs OCHOBHOM IIKOJIBI B COOTBETCTBHU ¢ TpeOoBaHMsIMU DenepalibHOro rocy1apcTBEHHOTO 00pa3oBaTeIbHOr0 CTaHAapTa HEOOXOANMa peanu3ays
JIeSITEIIPHOCTHOTO TOAX0/a. J[eATeNbHOCTHBIN MOAX0]] TPEOYET MOCTOSIHHOW OMOPHI MpoIiecca 00YICHUSI XUMHHU Ha JEMOHCTPAI[OHHBIN SKCTIEPUMEHT, MPAKTUICCKUE
3aHATHSI U TAOOPATOPHBIC OIBITHI, BBIMTOTHIEMbIC YIanuMucs. KaOMHET XUMHU OCHAIIEH KOMIUIEKTOM JEMOHCTPAI[MOHHOTO U JIAOOPATOPHOTO 000PYI0BAHHSI IO XUMUH
JUTSL OCHOBHOM HIKOJBL. B kKabuHeTe XUMUKM OCYIIECTBISIOTCS KaK YpOUHasi, TaK M BHEYpouHas popMbl yueOHO-BOCITUTATENLHON AEATEILHOCTH C ydamumucs. OcHalleHne B
OoublIeld 4acTu cooTBeTCTBYET [lepednio o0opynoBanus KaOWHETa XUMHUH U BKIIIOYAET pa3IMYHbIe TUIIBI CPeCTB 00y4yeHus. bonblnyio yacTe 000pyA0BaHHS COCTABISIOT
y49eOHO-TIpaKTH4YeCcKoe U yueOHO0-1ab0opaTopHOE 000pYIOBaHHE, B TOM YHCJIE€ KOMIUIEKT HATYPAIIbHBIX 00BEKTOB, MOZEIH, MPUOOPHI K MHCTPYMEHTHI JUIS ITPOBEICHHUS
JICMOHCTpPAIUN U MPAKTUYCCKUX 3aHATHIH, JEMOHCTPAIIMOHHBIC TaOIHIIbI, BHJICO, MEJINa OCHAIIICHHUE.

B KOMIIIEKT TeXHUUECKUX ¥ HHPOPMALTMOHHO-KOMMYHHKATHBHBIX CPEICTB OOYUCHHS BXOMAT: ammnapaTypa AJsl 3auceil 1 BOCIPOU3BEICHHS ayAHo- U BUJACOMH(POPMAIHH,
KOMIIBIOTEP, MYJIBTUMETUA MTPOSKTOP, JTOCKA C HHTEPAKTUBHOM MPUCTABKOM, KOJJIEKIIHS MeIUa-PeCcypcoB, BHIX0O B IHTEpHET.

Hcnonb3oBaHue 3IIEKTPOHHBIX CPEICTB 00yUCHHS TTO3BOJISIOT:

AKTUBU3UPOBATH ACATCIBHOCTD O6y‘IaIOH_[I/IXCSI, moJry4aTb 60.]'[66 BBICOKHWEC KQYC€CTBCHHBIC PE3YJIbTAThI O6y‘-ICHI/I5[;

npu noarotoBke k EI'D obecneunBaTh CaMOCTOSATEILHOCTD B OBJIaJICHUN COCPIKAaHUEM Kypca .

(dopmuposats UKT - KOMIIETEHTHOCTh, CIOCOOCTBYIOIYIO YCIICIIIHOCTH B YUEOHOM JAEATEIbHOCTH;

tdhopmuposats YVY/I;

Hamypanvnvie o6vexmor

HatypanbHbie 00BEKThI, UCITOIB3yEeMbIC B O0YUCHUH XUMHUH, BKIFOYAIOT B Ce0sl KOJUIEKIIMH MUHEPAJIOB U TOPHBIX TOPOJI, METAIJIOB U CIUIABOB, MUHEPAIbHBIX YI00pCHHUH,
TUTACTMACC, Kay4yKOB, BOJIOKOH U T. JI.

O3HakoMIIEHHE ydamuxcs € 06pa3uaMH HUCXOOHBIX BEHICCTB, MOJIYIIPOAYKTOB U T'OTOBBIX I/I3):[CJ'II/II\/'I MO3BOJIACT NOJYUYUTHh HAITIAAHOC MPEACTABICHUEC 06 OTUX MaTe€pHraliax, ux
BHEIITHEM BHUJIC, & TAKKE O HEKOTOPBIX (PU3UUECKUX CBOHCTBAX.

Xumuueckue peakxmugvl u Mamepuavl

OOpareHre co MHOTUMH BEIIECTBAMHU TpeOyeT CTPOroro coOIII0IeHNs TIPaBHI TEXHUKH 0€30T1aCHOCTH, 0OCOOSHHO MPH BHITTOJHEHUH OTBITOB CAMUMHU ydaluMucs. Bee
HE00XOIUMBIE MEpPhI MPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINX JOKYMEHTAaX U MHCTPYKIHSIX.

Xumuueckas nabopamopnas nocyoa, annapamul U npudopsl

XuMudeckast rmocyaa nmoapasacsA€TCd Ha ABC I'PYIIILI: 1JI BBIITOJHEHUA OIIBITOB YHallIUMUCA U IEMOHCTPAIIUOHHBIX OIIBITOB.

HpI/I60pI)I, arrmapaTtsel 1 YCTAHOBKH, UCITIOJIB3YEMBIC Ha YPOKaX XUMHHU, IMTOAPA3ACTIAIOT Ha OCHOBE IIPOTCKAIOIINX B HUX (1)I/I3I/I‘IeCKI/IX U XUMHYCCKHUX .

Mooenu

OO0BeKTaMU MOJISIUPOBAHNUS B XUMHUU SIBJISTFOTCSI aTOMBI, MOJICKYJIBI, KPUCTAILIBI, 3aBOJICKHE allapaThl, a TAKKe MPOUCXOISIINE TPOIIECCHI.

B npenogaBaHiy XMMHH UCIOIB3YHOTCS MOJICIN KPUCTAIUIMUECKUX PEIIETOK anMasa, rpadura, cepsl, pocdopa, okcruaa yriepoaa(ly), moBapeHHoi coiy, abaa, iona,
xKele3a, MeId, Maraus, HabOpbl MoJieNieii AaTOMOB JJIsl COCTABJICHHUS IAPOCTEPKHEBBIX MOAETIEH MOJIEKYIL.

y’i€6Hbl€ nocobus Ha NeyamHoll OCHOGe




B nporniecce 00ydeHUs XMMHUA UCTIONB3YIOTCS CICIYIOIINE TaOIHIIBI ITOCTOSTHHOTO SKcroHupoBanus: «[leproauueckas cucreMa xuMudeckux aneMeHToB J[. 1. MeHneneeBay,
«Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHU H COJICH», « DICKTPOXUMUYCSCKUH PST HATIPSDKEHUH METAIIOB», «KpyroBopoT BEIIECTB B PUPOAC» H JP.

st opraau3anyuy caMoCTOATEIbHON pabOTH 00YUYAIONINXCS HA YPOKaX HCITONB3YIOT Pa3HOOOPa3HbIE MTUAAKTHYECKNE MaTePHAIIbl: TETPAAH Ha TIeYaTHOW OCHOBE HITH
OTJIeNbHBIE pabodne JIUCTH — UHCTPYKIMH, KAPTOUKH C 33JJaHMSIMHA Pa3HOW CTETIEHU TPYTHOCTH JIJIS H3yUeHHs] HOBOTO MaTepHaia, CaMOIIPOBEPKH M KOHTPOJISI 3HAHUH

yJdamuxcs.

s obecrieuennst 6€30MMacHOTO TpyAa KaOMHETe XUMUU IMEeTCSI:
MIPOTUBONOKAPHBIN HHBEHTaph
anTe4yKy ¢ HA0OPOM MEJIUKAMEHTOB U TIEPEBSI30YHBIX CPE/ICTB;
MHCTPYKIUIO [0 IpaBUiIaM 0€30IaCHOCTU TPyAa Ul 00yJYaroluXcs
JKypHAJI peTUCTPAIlMU HHCTPYKTaXka 110 MpaBUiIaM 0€30MacHOCTH TPy/a.

[ToypouHoe niaHupoBaHue

Ne

n/n

Tema u Tun ypoka

Jara

DJIEMEHTBI COACPIKaHUA

[Inanupyemsle pe3yabTaThl

IIpenmerHbie

Beenenue. O0ras
XapaKTePUCTHKA
XUMHUYECKHUX
3JIEMEHTOB U
XUMHUYECKUX peaKLUil.
Ilepuoauueckuii 3aKkoH
U NEpUOANYECKAs
cucrema

XUMHUYECKUX DJIEMEHT
oB J1.11.Menneneena.
(1049.)

1. XapakTepucTuka Beoansiit uactpykrax o OT u Th. | Hayuamcsa: xapakrepu3oBatb
XHMHYECKOTO XapakTepucTHKa XUMHYECKOTO XMMHUYECKHE 3JIEeMEHTHI 1-3 —To
3JIeMEeHTa Ha 3JIEMEHTA TI0 TIO0XKEHUSIO B neprojia 1o ux nosoxxenuro [1CXD
OCHOBAHHUH €ro [ICXD J1.1. Menneneena. J.N. Menpaeneena.

MIOJIOXKEHHUS B JleMOHCTpanus: MOJEI aTOMOB Tonyuam eosmoacHocms

ITepuonndeckoit 3JIeMEHTOB 1-3 —T0 epHoI0B Hay4umuvcs: ONUCHIBATD

cucreme H3y4eHHbIE OOBEKTHI KaK CUCTEMEI,

. . Menneneesa NIPUMEHSIS JIOTUKY CUCTEMHOT'O
aHaIM3a

2. CBoiicTBa OKCHJIOB, XUMUYECKHEe CBOMCTBA OKCHUJIOB, Hayuamcs: na3piBaTh 001IMC

KHCJIOT, OCHOBaHHI
M COJIEH B CBETE
Teopun
3JIEKTPOTUTUIECKO
W Auccoyanuu u

OCHOBaHUH , KUCJIOT, COJICH B CBETE
TEOPHUH JICKTPOJTUTHIECCKOM
UCCOLIMALINNA U OKUCIICHUS-
BOCCTAHOBJIEHHUS

XAMHUYECKHE CBOMCTBA KUCIOTHEIX,
OCHOBHBIX OKCHJOB, KHCJIOT,
OCHOBaHHUHU U COJICH C TTO3UIIHNU
T3/1; npuBOANTE IPUMEPHI
peaxkuui, moJITBEPKIAIOLINX




OKHCJICHUA-
BOCCTAHOBJICHUA

XUMHUYECKHE CBOMCTBA: OKCHIIOB,
KHCJIOT, OCHOBAHHH, COJICH;
OTIpeIeIISATh BEIIECTBO —
OKHUCJIUTENb U BEIECTBO —
BocctaHoBuTesb B OBP;

Tonyuam eo3mooacnocmo
Hayuumucs: TPOrHO3UPOBATD
CHOCOOHOCTb BEIIECTBA MPOSIBIIATH
OKHUCITHTEIbHBIC WITH
BOCCTaHOBHTEIHHBIEC CBOMCTBA C
Y4YETOM CTENECHENH OKUCIIEHUS
3JICMEHTOB, BXOSIIIIAX B €T0 COCTAB

AwmpotepHbIe
OKCHIIBI K
THAPOKCHABI

IlonsTue o

MIEPEXOHBIX DJIEMEHTAX.
AwmbotepHOCTE. ['eHeTHUECKHH psif
MePEeXOAHOT03IEMEHTA.

Jla6.ompit: 1.JTony4yenue
TUAPOKCHUA IMHKA U UCCIICJIOBAHNE
€ro CBOMCTB

Hayuamca: xapakTepn3oBaTh XUM
HMYECKHe CBOHCTBA aM(OTEPHBIX
OKCHJIOB U THIPOKCHIOB;
HCIIOJIb30BaTh NPH XapaKTePUCTHKE
BEIIECTB IOHATHE
«aM(OTEpPHOCTH, IPOBOJUTH
OTIBITHI, HOATBEPKIAIOIINE
XHUMHUYECKHE CBOMCTBa
amM(OTEepHBIX OKCUIOB U
THIPOKCHIOB,;

Tonyuam gosmoocnocmo
Hay4umcs: 0CO3HaBaTh 3HAUCHHUE
TEOPEeTHYECKNX 3HAHUH IS
MIPaKTHYECKOH e TeTbHOCTH
YeJIoBeKa

Ilepuoguueckuii
3aKOH U
IIepuonuueckast
cucrema

. . MenpaeneeBa
B CBETE YUEHUS O
CTPOEHUH aToma

Crpykrypa I[ICXD I.1.
MengeneeBa. CTpoeHue aTtoma.
DuU3NUecKUid CMBICH MOPSATKOBOTO
HOMepa, HoMepa Ieproa, HoMepa
TPYIIBl XUMHUYECKOTO 3JIEMEHTA B
TICX3 A.U. Menneneesa.
IIpuunHbI UI3MEHEHUS CBOWCTB
XUMHUYECKHUX IJIEMEHTOB U UX
COeIMHEHUH B IepuoJiax u
TpymIax, TIaBHBIX MOATPYIIax
[ICXD A.N.
Menneneesa,/leMoHcTpanus: pa3iu
9HBIC (HOPMBI TAOIHII
MIEPUOINYECKON CUCTEMBI.

Hayyamcs: onucsiBath U
XapaKTepU30BaTh TAOIHMUHYIO
¢dopmy TICXD JI.U. Mennaerneena,
JIeNaTh YMO3aKIIOYCHUS O
XapakTepe H3MEHEHHsI CBOCTB
XUMHYECKHUX JIEMEHTOB C
YBEIIMYCHUECM 3aPsI0B aTOMHBIX
snep.

Tonyuam eo3modcHocme
HAay4umvcs. IPUMEHSTh 3HAHUS O
3aKOHOMEPHOCTSAX MEePHOANIECKOI
CHCTEMBI XHUMHUYECKHX IIEMEHTOB
JUT OOBSICHEHHS U TIPEABHICHI
CBOWCTB KOHKPETHBIX BEIIECTB




JIa6.ombIT: 2.MopgenupoBaHue
noctpoenus [leproguyeckoi
cuctemsl JI.M1. MenneneeBa

Xumudeckas
OopraHu3aus
JKHBOH 1 HEXKHUBOK
MIPUPOIBI

XuMuyeckas OpraHu3aiyst >KuBou
U HEXUBOHU NPUPOABL. XUMHIECKUH
COCTaB 51/Ipa, MAHTHUHU U 3€MHOU
KOpBI. XUMHYECKHE JJIEMEHTHI B
KJIETKaX J)KUBBIX OPTaHU3MOB.
Makpo- ¥ MHKpPO3JIEMEHTEI.
JlemoHcTpanus:Mojens cTpoeHus
3€MHOTO I1apa B TIONEPEIHOM
paspese

Hayuamcsa: xapakrepu3oBaTh
XAMHAYECKUH COCTAB KHUBOH
KJIETKH; COCTaB fJIpa, MAHTUH
3eMHOM KOpBI;

Tonyuam eo3modcnocmo
Hayuumuvcs: OOBICHITH MUP C
TOYKH 3pEHUSI XUMUU

Knaccudukarus
XUMHUYECKUX
peakiuii o
Pa3IUYHBIM
OCHOBaHUSM

O6o00611eHEe CBeIeH I 0
XUMHUYECKHX PEAKIHSX.
Kiaccudukanms XuMU4ecKux
peaknui 110 pa3IuYHbIM
OCHOBaHHSM:

COCTaBY M YHCIIY PEarupylomux 1
00pa3zyromuxcs BeIecTs,
TeTI0BOMY 3 deKTy,
HaIpaBJIeHUIO, U3MEHEHHIO
CTETICHEl OKHCIIEHUsS JJIEMEHTOB,
00pa3yronmx pearupyromnme
BelllecTBa, (hase, UCTIOIb30BAHHIO
KaTaJau3aropa.

JIa6. ombITHI:

3. 3ameleHune Keae30M MEIH B
pactBope cyibdara mean (11)

Hayuamcs: ycranaBnuBatb
MPUHAICKHOCTh XUMHUYECKOH
peaKkLuK K OnpeieiEHHOMY TUITY
10 OJJHOMY U3
KIacCU(pUKAIIMOHHBIX PU3HAKOB:
1) o 4ucIy U COCTaBy UCXOIHBIX
BEIIECTB U MIPOJYKTOB PEAKIHH
(peakuuu coeuHEeHUs,
PAa3IOKEHUS, 3aMELICHUSI U
oOMeHa);

2) 10 BBIJEJIEHUIO UITH
TIOTJIOLICHHIO TETJIOTHI (PeaKkiuu
9K30TEPMHUUECKHE U
SH/IOTEPMHUYECKHE);

3) 1Mo U3MEHEHHIO CTEMEHEH
OKHCJICHHS] XUMHYECKUX 3JIEMEHTOB
(peakuuu OKHUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE);

4) 110 06paTUMOCTH IpoLecca
(peakiuu 0OpaTUMBIE H
HeoOpaTuMebIe);

Tonyuam eozmodicHocmo
HAay4ubcsl: COCTABIIATD
MOJICKYJISIPHBIE U TIOJIHbIE HOHHBIE
ypaBHEHHS 110 COKPAIEHHBIM
HMOHHBIM YPaBHEHHSIM.




IlonsTue o

TIonsiTHE O CKOPOCTH XUMHUUYECKON

Haylmmc;l . Ha3bIBATh

CKOpOCTH peakiyn. DakTOpHI, BIUAIOMIAE HA (haxTOpHI, BIUAIOMINE HA
XMMUYECKOil CKOPOCTb XUMHUECKUX PEaKLU. CKOpPOCTb XUMHUECKON peaKkLuu
peaxiuu JlemoHCTpanuu: 1 OOBSICHATH UX BIUSHUE HA
3aBUCUMOCTb CKOPOCTH CKOpPOCTb XUMHUYECKOU
XUMHMYECKOHN peakIuy OT IPUPOIbI peakuum; Ha3bIBaTh (PaKTOPHI,
pearupyrouux BeIecTB. 3aBUCUMOCTh | BIMSIOLIUE HA CMEIICHUE
CKOPOCTU XUMHUYECKOH PEeaKIul OT XUMHYECKOTO paBHOBECHSL.
KOHLIEHTpaLH Tonyuam eosmodcnocmo
pearupyromux BeecTs. HAy4umuvcs: TPOTHO3UPOBATh
3aBUCHMOCTh CKOPOCTH XHMMHYECKOH pe3ynbTaThl BO3ACHCTBUSL
peaKIyy OT MIoWann pa3nuIHBIX (AKTOPOB HA
COTNIPUKOCHOBEHUS PEArUPYIOIINX HU3MEHEHHE CKOPOCTH
BEIECTB («KHUIISIIUH CI0i»). XUMHUYECKON pEaKLuy;
3aBUCUMOCTH CKOPOCTH XUMHUYECKOH MIPOTHO3UPOBATh PE3YJIBTATHI
peaxuu ot BO3JICHCTBUS Pa3IMIHBIX
TEeMIIEpaTypbl pearupyonrx BelecTs. | (GakTopoB Ha CMeLICHUE
JIa6. OnbIThL: XUMHYECKOTO PaBHOBECHS
4. 3aBHCHMOCTb CKOPOCTH XMMUYECKOI1
peaKnuu oT
MPUPOJBI pEArNPYIOIIUX BEIIECTB HA
IpHUMepPe B3aUMOJEHCTBUH KHCIIOT C
MeTaIaMu. 5. 3aBHCUMOCTh CKOPOCTH
XUMUYECKOU pEeaKkIUH OT
KOHILIEHTPAllUH PearupyoluX BEIECTB
Ha MpUMepe B3aUMOJICHCTBHSA IIMHKA C
COJISIHOM KUCJIOTON pa3INYHOU
KOHIIEHTPAIHH.
6. 3aBUCUMOCTH CKOPOCTH XUMHUECKOH
peaxIyu oT IUIoNan
COTIPUKOCHOBEHUS! pearupyromumx
BEIIECTB.
7.MoenupoBaHHe «KHITAIIETO CIOS.
8. 3aBUCUMOCTbH CKOPOCTH XUMHYECKOH
peaKIyy OT TEMIEPATypPhl
pearupyroux BelecTB Ha IpuMepe
B3aumoeiicTBus okcuaa menu( I1) ¢
pacTBOPOM CEpPHOU KHCIIOTHI
pa3JIMyHOM TeMIepaTypbl
Karanusatopst Karanuszarops! u kaTamms. Hayyamcs: ucrions3oBath npu

MHrnburopsl. AHTHOKCHIAHTHI.
JemoHcTpanuu:

T"'oMoreHHbI# U TeTeporeHHbIN
KaTtayn3bl. DepMeHTAaTUBHBINA KaTaJlu3.
Wurnduposanmue.

XapaKkTEepUCTUKE MpEeBpalIeHUN
BEIIIECTB TOHATHS
«KaTaIu3aTop», KHHTUOUTOP»,
«aHTHOKCHIAHTHI», IPOBOJIUTH
HECJIOXKHbIE XMMUYECKHE




JIa6.ombITHL:

9. Paznoxenue

MEPOKCHUIa BOAOPOJA C IOMOIIBIO
oxcuza mapranua (IV) u xaranassr. 10.
OOHapy»XeHHUe KaTajia3bl B HEKOTOPBIX
MHIIEBBIX MPOAYKTaX.

11. urubupoBanue B3aMMOJEHCTBHS
KHUCJIOT C METAJUTaMH yPOTPOITMHOM

OTIBITHI ¥ HAOJIOICHUS 3a
W3MEHEHUSIMU CBOIMCTB CBOMCTB
BEIICCTB B IPOIIECCE
MpeBpaIleHuid, COOI0AATh
npasuna Th u OT.

Tonyuam eo3moacnocmo
HAyuumucs: TPaMOTHO
00pamaTecs ¢ BENIECTBAMH B
MOBCEIHEBHON KU3HU

9. O6001enue u Hayuamcs: 06001maTh 3HaHUS
CHUCTEMaTH3alus 1 TIPE/ICTABIIATE MX CXEM,
3HAHUH 110 TEME TaOIUII, Ipe3eHTAINN
«BBenenue»
10. KonTponsHas KoHTpois mpeaMeTHBIX U Hayuamcs: npuMeHATb
padotaNel MeTanpeIMETHBIX YIeOHbIX AeHCTBHIA TOJIy4YCeHHbIEC 3HAHUS U
1o o TeMe « BBenenue. c(hOpPMHUPOBAHHBIC YMCHHUS IS
TeMe «BBeneHue» OO61mas xapakKTepUCTUKA XUMUYECKUX pelieHus yIeOHbIX 3a1a4
9JIEMEHTOB ¥ XUMHUYCCKIX PEaKIIiA.
Ilepuonnueckuii 3aKoH 1
Ilepuonuueckas
CHCTEMa XUMHYECKUX DIICMEHTOB
J. Y. MenneneeBa»
Tema 1.
Mertamnbi(184.)
11. [Momoxxenne [TomosxeHre MeTaIOB B Hayuamcs: xapaxTepu3oBarb PerynsarusHsle:
3JIEMEHTOB- [Tepuoanueckoil cucreMe XUMHUYECKUX | METAJLJIbI 110 UX MOJOKEHUIO B [Ipunumarot u
METaJJIOB B JJIEMEHTOB I[ICX3 JI.N.Menneneena, COXPAHSIOT YYCOHYIO
Ilepuonuueckoi . Y. MenneneeBa. Meraunueckas OIIMCHIBATh CTPOCHUE 3a/1a4y, INIAHUPYIOT
cUcTemMe KpUCTAITNYECKasl pelieTka u (usnueckue cBOicTBa CBOM JICHCTBUS B

J. . MenneneeBa
1 0OCOOECHHOCTH
CTPOEHUS X
aTOMOB.
dusnueckue
CBOMCTBaA
MeTainioB. CrjiaBel

MeETaJTNIeCKast XUMUIECKAst CBA3b.
O6mue ¢puznyeckre CBOMCTBa
METaJlIOB.

CraBbL, UX CBOMCTBA M 3HaYECHUE.
JemoHcTpanuu:

OO0pa3sIsl CIIaBOB

METAJIOB, OOBICHATH
3aBUCUMOCTH CBOMCTB METAJIOB
oT ux nonoxenus [ICXD
J.N.Menneneena;

Tonyyam eo3modicHocme
Hay4umucs: IPOTHO3UPOBAThH
CBOICTBa HEU3YUYEHHBIX
3JIEMEHTOB M X COCIMHCHUM Ha
OCHOBE 3HAHHI O

COOTBETCTBUU C
[IOCTABJIEHHOM

3aaueil ¥ yCIOBUSIMU
ee peanusanuu
ITo3naBarenbHbIE:
Hcnonp3yroT 3HaKOBO —
CHUMBOJINYECKUE
cpencraa
KoMMyKaTuBHbIE:




TEPUOANICCKOM 3aKOHE.

ApPTyMEHTHPYIOT
CBOIO MO3ULIUIO U KOOPAUHUPYIOT €€
C MO3MLIUK TAPTHEPOB B COTPYTHH-

YECTBE
12. Xumuyeckue XuMHUYECKHE CBOMCTBA METAJIIOB KakK Hayuamcsa: onuceiBaTh PerynstuBHbie:
CBOICTBa METAJIOB BOCCTaHOBUTEJIEH, a TAK)KE B CBETE UX | CBOMCTBA BEIIECTB HA OCHOBE [MocraHoBKa yucOHOI 33724 Ha
MOJIOXKEHHUS B JIEKTPOXUMUYECKOM HAOJIOICHUH 32 UX OCHOBE COOTHECEHHUSI TOTO, UTO
PAy HANPSKEHUM METaJuioB. MpEeBPALECHUSIMH, M3BECTHO M YCBOEHO , U TOTO, YTO €IlIe HEU3BECTHO
Hemonctpanuu: Bzaumonenctaue JeMOHCTpUpyeMbIMU yuuTeneM, | [lo3naBaTenbHbIe:
METaJJIOB C HEMETaJJIaMU. HCCIICZIOBATh CBOMCTBA BEIECCTB | BBIABIKCHHE TUIIOTE3, X 00OCHOBaHUE, JOKa3aTelb( || Bo
JIa6. omerTel: 12.B3anmoneiicTBue B XOJI€ BBITIOJTHEHHUS KoMmMykaTuBHBIE:
PacTBOPOB KHUCIIOT U COJIEH ¢ mabopaTOPHOTO OMBITA, AETATH Y9aBCTBYIOT B KOJJIEKTHBHOM
MeTaJulaMi BEIBOJIBI O 3aKOHOMEPHOCTSIX 00CyXIeHUH MTPOoOIIeM, IPOSIBITIOT AKTUBHOCTD BO
CBOWCTB METAJIJIOB B IIEPHOAAX B3aHMOJICHICTBHH JIJISI PEIICHUS KOMMYHHUKATHBHBIX H
U TpyIIIax. MTO3HABATEIFHBIX 3319
Tonyuam eosmodcnocms
Hayuumucs: IPOTHOZUPOBATH
XUMHUYECKHUE CBOMCTBA
HCU3YUYCHHBIX DJICMCHTOB U UX
COEJIMHEHUI Ha OCHOBE 3HAHUUN
0 MEePUOIUIECKOM 3aKOHE.
13. Merannsl B Mertasisl B ipupoae. O0rue cnocodsl | Hayuamces: cOCTaBIATh PerynsatuBHsie:
npupoje. O6mue HX MOTy4ECHHS. YpaBHEHMS pPEeaKLUH , Texalux | YYUTHIBaIOT IPaBUIIO B INTAHUPOBAHUU U KOHTpoJe clfflcoba
CcrocoOBI UX JIab. ombITHL: B OCHOBE ITONTyYCHHS METAJUIOB. | IeiicTBUA
MOTYYCHUS 13. O3HaKOMIICHHE C pyIaMH JKele3a Honyyam eo3mosicHocme [To3HaBarenpHBIE:
14. OkpammBaHve TIAMEHU COJISIMA Hayuumvcs: MIPUBOIUTH Hcnonp3yroT oucK HeoOX0oauMoit nHpopManuu i | | [irmorH
MIETIOYHBIX METAJIIOB TIpUMEpPHl YpaBHCHHU peakluil, | y4eOHBIX 33JaHUH ¢ UCTIONB30BaHUEM ydeOHOM tuTep| | [yphl
JISKAIIUX B OCHOBE KommykaTuBHBIE:
MIPOMBIIIIICHHBIX CIIOCO0O0B VYYUTHIBIOT pa3HbIe MHEHHUS M CTPEMSATHCS K KOOPAHMHA |l [riv
TIOJTYUYCHHMA YYyT'yHa U CTAJIN. Pa3JINIHbIX HO3I/IHHﬁ B COTPYAHUYICCTBE
14. Pemenne PacuerHble 3a1a4un IO ypaBHEHUSAM Hayuamcsa: pemars PerynsarusHsle:
PacCY€THRIX 3aJ1a4 C XUMHYCCKUX peaKHHﬁ, MPOTECKAOIIUX pacyY€THLIC 3aJja4u 110 OI_IeHI/IBaIOT MPaBUJIbHOCTH BBINTOJIHEHU A )IeﬁCTBPI)I Hd § [POBHE
MIOHSITHEM MACCO8A C y4acTHEM METaJJIOB M UX YpaBHEHUSAM XUMHUECKHUX aJIeKBaTHOM PETPOCTIEKUBHOU OIICHKH
5 00711 861X00A coeMHEHU I peakuuii, MpOTEKAIOUINX C [To3HaBatenbHbIE:
npooykma y4acTHEM METAIUIOB U UX Bribuparot Hanbosee 3¢ dekTHBHBIC CrIOCcO0bI pemieH] ||| 3a1ar
COGHHHCHI/Iﬁ. KOHTPOJHMPYIOT U OLICHUBAIOT ITPOUECCHUU PE3YJIBTAT I f ITCJIBE
Tonyuam eozmodcnocme KommykaTuBHbIE:
Hayuumucs: pelaThb KoHTponupytoT nedcTBust napTHepa
OJIMMIIUA/IHbIE 33/1a4H.
15. ITonsitue o Koppo3ust MeTayuioB u crioco0bI Hayuamcsa: ucnonp3oBath npu PerynsatuBHblie:
KOPpPO3UHU METAJIIOB 00pbOBI ¢ Helt XapaKTepUCTHKE METAJUIOB M UX | Pa3nmudaror crmoco0 u pe3ynbTar JeHCTBUS
COEJIMHEHUI TOHSTHS [To3HnaBarenbHbIE:
«KOPPO3UsI METAJIIOBY, Brnazerot o0mmmM mpueMoM penieHus 3a1a4
«XUMUYECKask KOPPO3HI», KomMmyxkaTuBHbIE:
«ONEKTPOXUMHUYIECKAS JloroBapuBarOTCsI 0 COBMECTHOM JIEATEIBHOCTH, IPUX{ || [SIT K




KOPPO3HsD», HAXOAUTH CIIOCOOBI | 00IIeMy pemeHuIo
3aIUTHl METAJUIOB OT KOPPO3HUH.
Tonyuam eo3modcnocmo
Hayuumvcs : IPUMEHATh 3HAHUA
0 KOPPO3HH B KHU3HU.
16. [lenounsie OO01ast XapaKTePUCTHKA MIETOYHBIX Hayuamuca: naBatb PerynstuBHbie:
METaJUIBL: 00IIIast MeTaJyioB. MeTaibl B IPUPOJE. XapaKTEPUCTHUKY LIEIIOYHBIM [TnanupyroT cBOU AEHCTBUS B CBSI3U C MOCTABJICHHOM ||| |1auei
XapaKTePUCTHKA OO61He crocoObl UX MOTYYCHUS. MeTajlaM 10 UX MOJDKEHUIO B YCIIOBUAMHU
CtpoeHue aTOMOB. IICX3 .. Menneneena, €e peleHus
[lenoyHble METAIIIBI — MPOCTHIE HCCIIEeI0BaTh [To3HnaBarenbHbIE:
BEIIIeCTBa CBOWCTBA MIENIOYHBIX MeTAJUIOB | CTaBAT U GOPMYIHPYIOT HETH U
— KaK IPOCTHIX BEIICCTB. poOJIeMBI ypoKa
Honyyam eo3modcHocme KommyHUKaTHBHEIE:
Hay4umucs: TpPaMOTHO AJICKBaTHO HCIIONB3YIOT PCUCBBIC
oOpamiaTecs ¢ BEeMeCTBaMH B cpenctBa s 5)(HEKTUBHOTO pelIeHHs] KOMMYHHUKATH || [HBIX
TIOBCEIHEBHOM JKU3HU. 3a71a4
17. CoenuHeHUsA Bakneiime coeqiHEHUS MIETOYHBIX Hayuamcsa: xapaxTepu3oBarthb Perynarusnsie:
IETOYHBIX METaJJIOB — OKCHUJIbI, THIPOKCUIIBI U ¢usnUecKue 1 XUMUYECKHE YYUTHIBAIOT MPABUIIO B MJIAHUPOBAHUH M KOHTpOJIE CIffllcoba
METaJIIOB COJIH (XJIOPHIBI, KapOOHATHI, CBOICTBA OKCUJIOB U peuieHus
Cyab(aThl, HUTPATHI), UX CBONCTBA U THUAPOKCHUJIOB HIETOYHBIX [To3HaBatenbHbIE:
MPUMEHEHHE B HAPOJHOM XO3sICTBE. METaJlJIOB, COCTABJISATh Hcnonp3yroT MOUCK He0OX0MMO# HH(pOPMALIUH IS
Kanuitasie ynobpenus. XUMHUYECKHUE YpaBHEHUS, BBIMOJTHCHHS YUeOHBIX 3aIaHUI C HCITOb30BaHUEM Y| |l fOHOM
JlemoHCTpanuu: XapaKTepU3YIOIINe CBOHCTBA JUTEPaTypPHI
OO0pa3Ipl MEeTOYHBIX ’ IIETTOYHBIX METAJLIOB, KommyHUKaTHBHEIE:
MIETIOYHO3EMENTFHBIX METAIUIOB. peliaTh «IEMOYKN VY4YUTHIBAIOT pa3HbIC MHEHUS U CTPEMSATCS K KOOPAWHA |l [nn
B3anmopelicTBre HATPUS, JTUTHUSA C TIpeBpaIICHIH. Pa3TMYIHBIX TIO3HIUI B COTPYIHUICCTBE
Bozoi. B3aumopeiictBue HaTpus ¢ Honyuam eo3mooncnocmo
KHCJIOPOAOM Hayuumvcs: COCTaBIATH
«UEMOYKNY MPEBpaNICHAN.
18. [enovHO3eMeETHHEI OO01mast XxapaKTepUCTHKA HIIEMEHTOB Hayuamuca: naBatp PerynsarusHsle:
€ METaJUIBl: 00IIas riaBHOW noArpymnmsl 11 rpymmer. XapaKTePUCTHKY [1aHUpPYIOT CBOM NEMCTBHUS B CBSI3M C TIOCTAaBICHHOM || [madei
XapaKTepUCTHKA CtpoeHue aTOMOB. IEJIOYHO3EMETIbHBIM METAIIAM | YCIIOBHSIMH €€ PEIeHHS
[llenoyHo3eMenbHbIE 1o ux nomkenuto B [ICXD ITo3naBaTenbHbBIE:
MeTaJlJIbl — MPOCTHIC BEIIECTBA. .M. Menneneera, xapakrepu3o | CtaBar u GOpMyTHPYIOT IEIU U IPOOJIEMBI YpOKa
BaTh COCTaB aTOMOB, KoMMykaTuBHBbIE:
HCCIIeIOBATh AJIEKBAaTHO HMCIIONB3YIOT peueBble cpeacTna st 3 de| | fuBHO
CBOICTBA LIENOYHBIX METANIOB | pelIeHHs KOMMYHUKATUBHBIX 3a]a4
— KaK MPOCTHIX BELIECTB.
Honyyam eo3modicHocme
HAy4umuvcs: TpaMOTHO
o0pamarecs ¢ BeNeCTBaMH B
TOBCEHEBHOM KM3HU
19. CoenuHeHus Baxneiimme coequHeHus Hayuamcsa: xapakTepu3oBarb Perynarusnsle:
LIeJI0YHO3EMENbHBI LIeJI0YHO3EMENBbHBIX (usnvecKkre 1 XUMUYECKHE VY4YHUTHIBAIOT MPABUIIO B IUIAHUPOBAHHUU U KOHTpoIIE cllfl[coba
X METaJIJIOB METaJJIOB — OKCHUJIBI, THIPOKCHUIIBI U CBOICTBA OKCHUJIOB U penieHus




coJ (XJIOpHIbI, KapOOHATHI, THIPOKCH/IOB ITo3HaBaTtenbHBIE:
HUTpAThl, Cyibdatel, pochaTsr), UxX IIeTTOYHO3EMENBHBIX METAIUIOB, | MCcmomip3yroT HOMCK HE0OX0auMoit nHpopManuy 11 | | fimorH
CBOMCTBA U MPUMEHEHNE B HAPOJHOM COCTaBJISITh XUMHUYECKHE yueOHBIX 33/IaHU C UCTIONb30BaHUEM YueOHOM uTpal fl [pbl
XO3sICTBE. ypaBHeHHUs, XapakTtepusytomue | KomMmykaTuBHbIE:
JlemoHCTpanuu: CBOMWCTBA LIEJIOYHBIX METAJUIOB, | YUUTHIBAIOT pa3Hble MHEHUS U CTpEMSTCA K KOOpAUH{ |l uu
B3auMonelicTBue Kanblus ¢ BOAOM. pelaTh «LEMOYKN Pa3IUYHBIX TO3UIUI B COTPYIHUYECTBE
B3aumonelictBue Marsus ¢ MIpeBpaIeHUH.
KHCJIOPOAOM. Tonyuam eoszmooicnocmo
JIab. ombITHI: HAy4umscs: COCTABIATH
15. B3aumozelcTBIe KaJdblKs C BOAOH. | «IEMOYKM MpeBpalieHuH
16. TToryuenne THAPOKCHIA KATBITHS U
HCCIIEJOBAaHNE E€TO
CBOWCTB
20. AMOMUHUHN — Crpoenne aToma, puznIecKue u Hayuamuca: naBatb PerynsatuBHbie:
MEepEXOTHBIN XMMHUYECKHE CBOICTBA AMIOMUHUSA KaK | XapaKTEpUCTUKY afoMHuHUS 1o | IlmaHMpyroT cBOM NEHCTBHA C ITOCTaB-
3JIEMEHT. IIPOCTOTrO BEILLECTBA ero noypkexuto B IICXD JICHHOM 3aJlaueil U yCIOBUSAMU €€
DusnuecKue u J.M.MenneneeBa, xapakTepus3o | pelIeHHs, OLEHUBAIOT IPaBIIIBHOCTh BBHIIOTHEHUS 1d [l CTBUA
XUMHYECKHE BaTh COCTAB aTOMa, ITo3HaBaTenpHbIE:
CBOMCTBa xapakTepu3oBaTh (huzuueckue 1 | CaMOCTOSITENILHO BBICISIOT U (POPMYJIMPYIOT O3HAB] || feJTb-
AIIOMUHHUSL. XHUMHYECKHe CBOWCTBA HYIO 11€J1b, HCIIOJIB3YIOT OOLIME IPUEMBI PEIICHHUS 3a/L
ITony4enue u AIFOMUHUS, OOBACHATH KoMMyHUKaTUBHBIE:
pUMEHECHNE 3aBUCHMOCTH CBOHCTB JlomycKaroT BO3MOXKHOCTh Pa3JIMIHBIX
QITIOMHUHUS QIIOMHHUS OT €TO TIOJIOKEHUS B | TOYEK 3pEHUs], B TOM YHCIIC HE COBIAAAIOIINX C UX C( || FTBEH!
[ICX3 A.N.Menneneena, U opueHTHpYIOTCS Ha MO3UINIO TApTHEpa B 0OmIeHUY | [T
OOBSCHATH IPUIHHBI B3aUMO/ICHCTBUH
XMMHUUYECKOI HHEPTHOCTH
QTIOMHHHUSL.
Honyuam 6o3mooicHocmo
Hay4umsCcs: TPaMOTHO
00paraThcs ¢ BENIECTBAMH B
TMOBCEIHEBHOMN KU3HU
21, CoenuHeHus CoenHEeHUS ATIOMUHHS — Hayuamcs: xapakTepu3oBaTh Perynarusnsie:
ATIOMHUHUS — OKCHUJI ¥ THIPOKCH, UX aM(pOTEPHBIH (busnyeckre ¥ XUMUYECKUE Y4YUTHIBaIOT MPaBWIIO B INTAHUPOBAHUU M KOHTpoIIE clffljcoba
OKCHJ U xapaxrep. Baxuneiiue conu CBOICTBA OKCHAA U peuenus
THIPOKCHJL, UX AITIOMHUHUSL. THJPOKCH/IA ATIOMHUHHS, [To3naBarenbHBIE:
amQoTepHbIH [IpyMeHeHMe altOMUHUS U €r0 COCTaBJISITh XUMUUYECKHE Hcnonp3ytoT nouck HeoOXoIMMoi HHGOopManuK A1
Xapaxrep. COEUHEHUIL. YPaBHEHHUS, XapaKTePU3YIOLIHeE BBITIOJTHEHUS
JIab. ombITHI: CBOWCTBA aJTIOMHHUS, YueOHBIX 33/IaHUH C UCTIONB30BaHUEM yueOHOHU uTep| | [ypbl
17.1lonyueHnue peuarb «UEno4YKn» KomMmyHuKaTHBHEIE:
TUIPOKCUA AIFOMUHUS U MIpeBpaILECHUH. Kontponupyrot aelictBue napTHepa
HCCIIeIOBaHNe Honyuam 603modicHoCmb
€ro CBOWCTB. Hay4umvcs: COCTABIATH
«LIETI0YKWY NTPEBPALLEHUI
22, IIpaxTryeckas OcymiecTBiIeHNE NEMOYKH XUMIUECKuX | Hayuamcsa: oOpamarThecs ¢ PerynarusHsie:
pabota Nel MpeBpaleHuH nabopaTopHBIM 000pynoBaHneM | OcymecTBISIOT MOMATrOBEIH KOHTPOJb




OcyriecTBieHne
LETTOYKH
XUMHUYECKUX
IpeBpaleHui

1 HarpeBaTeIbLHBIMU
puOOpaMu B COOTBETCTBUU C
MpaBUJIAMH TEXHUKH
0e30MMacHOCTH, OMMCHIBATh
XUMHYCCKHIA IKCTICPUMEHT C
TTOMOIIBIO A3bIKA XHMHH,
JICTIaTh BBIBOJIBI I10 PE3YJIbTATaM
IKCIICPUMCHTA.

THonyuam 8o3modicHocme
HAay4umvcsi: 0CO3HABATh
HEOOXOAMMOCTE COOIIOAEHNS
npaBun b u OT s
COXpaHEHHsI 3I0POBBSI
OKPYKaIOIIHX.

10 pe3yIbTaTy
Ilo3naBaTenpHEIC:

Brnazerot o0mmM nmpueMoM pernieHust

3a7a4

KoMMyHUKaTHUBHBIE:

YYuTHIBaIOT pa3Hble MHEHUS U

CTpPEeMSITCS K KOOPAWHAIIUY PA3IUYHbBIX MO3UILIUHN B
COTPYIHUYECTBE

23. Kenezo — anemeHT Pacnonoxenue xeneza B [ICXD.U. Hayuamuca: naBatb PerynsatusHbie:
VIIrpynmnet MeHeneeBa U CTPOCHHE €TI0 aTOMa. XapakTEepUCTHUKY xkene3a 1o ero | [lmaHupytor cBou AeiicTBus ¢
0OOYHOH dusnyeckue U XMUMUYECKHE CBOMCTBA nopkenuto B [ICX0O IIOCTABJICHHOM 3a/1a4€il U yCIIOBUSIMU
MO PYIIIEL. JKeJle3a — MPOCTOr0 BEIECTBa J.M.MeHnpeneeBa, XapakTepu3o | €€ pellIeHusi, OLEHUBAOT
DusnuecKue U BaTh COCTAB aTOMa, IIPABUIBHOCTD BBINOJIHEHUS JEHCTBUSL
XUMHYECKHE xapaktepu3oBaTh (husnueckue u | [lo3HaBarenbHbIE:
CBONCTBA Kejesa. XMMHUUYECKHE CBOMCTBA kese3a, | CaMOCTOSITENIbHO BBIICISIOT U (POPMYJIMPYIOT HO3HAB] || feJib-
Haxoxnenue B OOBSCHATH 3aBUCHIMOCTh HYIO 11€JIb, HCIIOJIB3YIOT OOIIE IPUEMBI PEIICHHUS 3a/L
OpUPOIE. CBOWCTB JKeJe3a OT €ro KomMmyHUKaTHBHEIE:
nonoxenus B [ICXD JlonmyckaroT BO3BMOXXHOCTb Pa3IMIHbIX
J.M.MengeneeBa, ucciae0oBaTh | TOUEK 3PEHUS], B TOM YHCIIE HE COBMAJAIOIIUX C UX COf|l[TBEHH
CBOWCTBA JKeJle3a B X0J1€ U opueHTHpYIOTCS Ha MO3UIMIO apTHEpa B 00IeHNH | i
BBIITOJTHEHHS JTA00PaTOPHOTO B3aUMOJIEIICTBUU
OTIBITA, ONICHIBATh XUMUYECKHUH
9KCIEPUMEHT.
Honyuam eosmoancnocmo
HAy4umuvcs: TpaMOTHO
00paraThCs ¢ BENIECTBAMH B
MTOBCEHEBHOM KHU3HU
24. CoenuneHnus I'eneTnueckue pspl Fe’'n Hayuamcs: xapaktepnu3oBathb PerynsatuBHslie:
xkenesa +2,+3 ux Fe*" Baxweiiime commn xenesa. (dusHUecKre U XUMUYECKHUE YUUTHIBaIOT MPABUIIO B INTAHWPOBAHMH 1 KOHTpoJIE ciffljcoba
Ka4eCTBEHHOE 3HadeHue xenesa CBOWCTBA OKCHUJIOB U peleHus
OIpeieNICHUE. U €T0 COEMHEHUH /I IPUPOABI U THIIPOKCUJIOB JKeNe3a, ITo3naBarenbHbIE:
I'enernueckue HapOJIHOTO XO35HCTBA. COCTaBJISITh XUMHUYECKHE Hcnonb3ytoT nouck HeoOXoMMoi HH(GOPMALTMH JIIIs
pamst Fe *u Fe ™ JlemoHCcTpanuu. ypaBHEHHMS, XapaKTepHU3YIOIMe | BBINOJIHEHHS Y4eOHBIX 3aJaHNi ¢ HCHOJIb30BaHueEM Yy | DHOM

BsauMmoneiicTBre MeTanioB ¢
Hemertaiiamu. [lonydyenue
ruapokcuaos xenesa (I1) u (110).
JIa0. OIBITHL:

18. B3aumoaeiicTBre xene3a ¢
COJISTHOM KHCJIOTOM.

CBOMCTBA COCIMHCHUM
JKeesa, MPOBOIUTH
Ka4eCTBEHHBIC PEAKIIHH,
MTOITBEPIKAAIOIINE HATUYHKE B
BOJIHBIX PACTBOPaX KATHOHOB
JKeJIe3a, peliaTh «ICIMOYKNY

JIUTEPATyphl
KoMMyHUKaTUBHBIE:

YuuThIBalOT pa3Hble MHEHUS U

CTPEMSATCS K KOOPAMHALMY PA3JIMYHbIX TO3ULUHI B
COTPYIHUYECTBE




19. TloryueHne THAPOKCHUIIOB XKee3a
(IT) u (I1I) 1 n3yueHne uX CBOMCTB.

TIpeBpaIIeHUH.

Honyyam eo3modzcHocme
HAy4umuvcs: COCTaBIATh
«UETIOUKNY MPEeBpaLECHUH,
COCTaBIISITh MOJICKYJISIPHBIE U
MOJIHbIE MOHHBIE YPAaBHEHUS 11O
COKpAILEHHBIM HOHHBIM
YpaBHEHUSIM

25. [IpakTrueckas [MTonyuenne u cBoiicTBa COCANHEHUI Hayuamcsa: obpamarscs ¢ PerynstuBHble:
pabora Ne2 METaJIIOB nabopaTopHbIM 000pyaoBaHueM | OCYIIECTBISIOT TOMIAroBbId
[Nomy4enue u W HarpeBaTeJIbHBIMA KOHTPOJIb 10 PE3YJIbTATy
CBOJCTBa puOOpaMu B COOTBETCTBHU C [lo3HaBaTenbHbIE:
COCIIMHCHUH NpaBHIAMH TEXHHKU CTposT peueBoe BHICKa3bIBAaHHE B
METaJlIOB 0e301acHOCTH, OIIUCHIBAT YCTHOW M IMCBMEHHOM (opme
XAMHYECKHH SKCIICPUMEHT € KoMMyHHKaTUBHBIE:
TIOMOIIBIO SI3bIKA XUMHH, YUUTBHIBAIOT pa3Hble MHEHHS U
JIeTIaTh BHIBOABI [0 Pe3yIbTaTaM | CTPEeMSTCS K KOOPAUHALMH PA3IMYHBIX MO3UIUNA B
JKCIIEPUMEHTA. COTPYIHUYECTBE
THonyyam eo3modncrnocms
HAay4umscs: 0CO3HABATh
HEOOXO0AUMOCTb COOJIIOICHHUS
npaBuiTh u OT nns
COXpaHEHHs 37I0POBbs
OKPY’>KarOIIUX.
26. [pakTnueckas Pelenue skcnepuMeHTaIbHBIX Hayuamcsa: obpamatbcst ¢ PerynsatuBHbIe:
pabota Ne3 3a/1a4 HA PAcIO3HABAHNE U TI0JIy4eHHe | JabopaTopHbIM 000pynoBaHHeM | OCYIIECTBISIOT MOLIArOBBIH KOHTPOJIb
Pemenue COCIIMHEHUH METaJIOB W HarpeBaTeJIbHBIMH IO pe3yJIbTaTy
IKCIIEPHUMEHTAIbHBI npubOpamMH B COOTBETCTBHH C [To3HaBaTeNbHEIE:
X NpaBHIAMH TEXHHKU [TpoBoaAT cpaBHEHHE U KIACCH(UKALMIO 110 3a1aHHBI| | [KpUTe
3a7a4 Ha 0€30I11acHOCTH, OITUCHIBATH KoMmMyHUKaTHBHBIE:
pacro3HaBaHUE U XMMHUUYECKHH SKCIIEPUMEHT C JloroBapmBaroTCs O COBMECTHBIX
MOJTy4eHHe TIOMOIIBIO SI3bIKA XUMHH, JIEMCTBUAX B PA3IMYHBIX CUTYaLUSIX
COE/IMHEHU JieNIaTh BBIBOABI [0 pe3yIbTaTaM
METaIoB JKCIIEPUMEHTA.
THonyuam 603mooicHocms
Hay4umvcs: 0CO3HaBaTh
HEOOXO0ANMOCTb COOJIIO/ICHUS
npaBui b u OT ans
COXpaHEHHsI CBOETO
3JI0OPOBBSI M OKPYXKAIOLIHX.
27. O6061menne Hayuamcs: 0600math 3HaHUS Perynarusnsle:
3HaHMH 110 TeMe U TIPEJICTaBIISATH UX CXEM, BHocsT He0OX0ANMBIe KOPPEKTHUBHI B JIeHCTBHE 1TOCI( |l ro
«Meramibi» Tabnu, npe3eHTani 3aBeplICHHs Ha

OCHOBE €T0 M y4eTa Xxapakrepa
ClIEJIAaHHBIX OIIHOOK




Ilo3HaBaTenbHbIE:

CtposT peueBoe BBICKa3bIBaHHE B
YCTHOI U MUCHMEHHOM (hopme
KoMMyHUKaTHBHBIE: KOHTPOIUPYIOT
JIEHCTBUS apTHEPA

28. KontponbHas KonTponb npeaMeTHbIX 1 Hayuamcsa: npumMeHsITH PerynstuBHbie:
pabota Ne2 METanpeIMETHBIX YICOHBIX JCHCTBUI TIOJIy4Y€HHBIE 3HaHUS U OCyIIECTBISIOT UTOTOBBIN U
0 TeMe o Teme «MeTaby c(hOpPMHUPOBAHHBIC YMCHHS JJIS1 TOILIArOBBI KOHTPOJIb MO PE3YNILTATY
«MeTab» pelieHus yIeOHBIX 3a1a4 ITo3HaBaTeabHBIC:
CtposT peueBoe BbICKa3bIBaHHUE B
YCTHOH U THCEMEHHOH popme
KomMMmyHMKaTHBHBIE: KOHTPOIHPYIOT ASHCTBHS mapTH| fja
Tewma 3.
Hemerambi(284.)
29. O6mas OO0mmas xapaKTepUCTHKA HEMETAJLIOB: Hayuamcsa: naBatp Perynarusnsie:
XapaKTepUCTHKA nonoxenune B [leproanaeckoit OTIpeIeIICHUS TIOHITUSM [1aHUpPYIOT CBOM OEHCTBUS B CBSI3M C TIOCTABICHHOM || [madeii
HEMETAJLJIOB CHCTEME XHUMHYECKHX DJICMEHTOB «AJEKTPOOTPHUIATEIIEHOCTE « YCIIOBHSMH
J. Y. MenpeneeBa, 0COOCHHOCTH ATIOTPOTIHS» XapaKTepU30BaTh | € peIIeHHs
CTPOCHUS aTOMOB, HEMETAILIBI 110 UX MOJ0KEHHUIO ITo3HaBaTeIbHBIE:
3NIEKTPOOTpULATENTEHOCTE (D0) Kak B IICXD JI.1.Menneneena, CraBsit ¥ (GOpMYJIUPYIOT LIENU 1
Mepa «HeMeTaJUTMYHOCTHY, psig D0. OTIMCHIBATH CTPOCHHE MpoOJIeMBI ypoKa
Kpucrannnueckoe cTpoeHue (usnYecKue CBOWCTBa KomMmyHUKaTHBHEIE:
HEMETAJIJIOB — MPOCTHIX HEMETAJIJIOB, OOBSICHATH AJIeKBaTHO UCTIOJIB3YIOT PEUEBBIC
BemecTB. Ajutotponusi. duznueckue 3aBUCUMOCTH CBOMCTB cpeactBa s 3G (HEKTUBHOTO PEIICHUS KOMMYHHUKATH |l HBIX 3:
CBOWCTBAa HEMETAJIJIOB. HEMETAJIJIOB OT UX TMOJIOKEHUS
OTHOCHUTEILHOCTh ITOHATHH «METallDy TIICXD
H «HEeMETaJLD» J.N.MeHnneneeBa;cocTaBisTh
Ha3BaHHS COEIUHEHUM
HEMETAaJIIOB o (opMyIie u
(hopMyI M0 HA3BaHUIO,
HAy4YaTcs JaBaTh OMpPEICICHHS
«aIIIOTPOMUS, «AJIJIOTPOITHBIE
MOAU(PUKAITANY.
Horyuam 6o3moocnocmy
HAYyuumuvcs: IPOTHOZUPOBATH
CBOMCTBA HEU3YUYEHHBIX
3JIEMEHTOB U UX COCJIMHEHHUI Ha
OCHOBE 3HAaHUH O
MEPUOJUUYECKOM 3aKOHE
30. OO0mue OO01Ke XMMHUYECKHAE CBOMCTBA Hayuamcs: PerynsatuBHblie:
XUMHYECKHUE HEMETAJIJIOB XapaKTepU30BaTh CTPOCHUE [MocraHoBKa yueOHOI 33124 Ha
CBOMCTBa HEMETAJJIOB, 00IIre OCHOBE COOTHECEHHUS TOT0, YTO
HEMETAJIJIOB. XUMHUYECKHE CBOMCTBA H3BECTHO M YCBOEHO , U TOT0, YTO €I11€ HEU3BECTHO

Hewmeramisl B
IpUpoJIC U

HEMETAILJIOB, OMKCHIBATH OOIIHE
XUMHUYECKHE CBOMCTBA

Ilo3HnaBaTenbHEIE:
BI)I)IBI/I)KCHI/IG THUIIOTE3, UX




CII0COOBI UX

HCMCTAJJIOB C IIOMOIIBIO A3BIKa

O6OCHOBaHI/I€, JOKa3aTciIbCTBO

MOJIyYEHUS XUMUH, COCTABJIATH YPABHEHUS KoMMyHUKaTUBHBIE:
XUMHUYECKHUX PeaKIIUid, Y4acTByIOT B KOJJIEKTUBHOM
XapaKTCPU3YIOIIUX XUMUYECKHUE | 0OCYKICHUU MPOOJIEM, IPOSBISIOT aKTUBHOCTH BO
CBOICTBa HEMETAJIOB UX B3aUMOJICHCTBUM JIJIsl pEIICHUS] KOMMYHUKATUBHBIX U
COCAMHECHUH IMO3HABATEIbHBIX 3a/1a4
Honyyam eozmoorcnocms
Hayuumucs: IPOTHOZUPOBATH
CBOICTBA HEN3YUEHHBIX
3JIEMCHTOB M MX COCIMHCHUM Ha
OCHOBE 3HAaHHUH O
NIEPUOJIUYECKOM 3aKOHE
31. Bonopon ITonoxenue Bogopoaa B Hayuamcsa: xapaktepu3oBaTh PerynstuBHbie:
Ilepuonuueckoil cuCTeEME XUMUYECKUX | BOJOPOJ IO €ro MOJIOKEHUIO B PasmigaroT criocod u pe3ynbpTar
3JIEMEHTOB TICX5 J1..U.Menneneena, HEUCTBUA
J. Y. MenpeneeBa. CTpoeHue aroma XapaKkTepUu30BaTh CTPOEHUE [To3HaBaTenbHbBIE:
U MOJEKyIbl. Puznyeckue u aToMa BOJIOPOJa, OOBICHATH ero | BiameroT o0muM mprueMoM penicHus
XHUMHUUYECKHE CBOIICTBA BOJIOPO/IA, €T0 BO3MOXKHBIC CTCIICHH 3a1a4
MOJIy4eHUe U IPUMEHEHHE. OKHCJICHHUS, XapaKTePU30BaTh KoMMyHUKaTHBHBIE:
JIab. OmBITHL: (dusnvecKue ¥ XUMUICCKHE JloroBapuBaroTcs 0 COBMECTHOM AESITENBHOCTH MO Pl |0BOC
20. ITommyuenue CBOWCTBA BOJAOPOAA, OOBACHATh | YUHTENS
U paclio3HaBaHUE BOJIOPOAA 3aBUCUMOCTB CBOMCTB BOJOpOJa
ot nostoxkerus ero B [ICXD
J.N.Menneneesa, onuchiBaTh
nabopaToOpHEIC U
MIPOMBIIIICHHBIE CIIOCOOBI
MOJIy4€HHS BOAOPOJA .
Honyuam eo3moorcnocms
Hayuumuvcsi: O0BSICHATH
JIBOMCTBEHHOE MOJIOKEHHE
Bogopoa B [ICXD
J.N.Menneneesa, rpaMOTHO
o0pamaTecs ¢ BEMeCTBAMH B
MOBCEIHEBHOM KHU3HU
32. Bona Crpoenue moiiekynbl. Bonopoanas Hayuamcs : xapakrepu3oBaTtb PerynsatusHsie:
XUMHYECKas CBsA3b. Duznueckue CTpOEHHE MOJIEKYJIbl BoZoposia, | IlmaHupyroT cBOM IEHCTBUS B CBS3U C IOCTABICHHOH | | [naueii
CBOWCTBA BOJIbl. AHOMAJIMHM CBOMCTB (usnvecKkre M XUMUICCKHE YCIIOBUSIMU
BojbL ['mapodunbHbie U THAPOPOOHEIC | CBOWCTBA BOIBI, OOBSICHSITH €e peleHust
BellecTBa. XMMUYECKHUE CBOWCTBA AHOMAJIUH BOJIBI, CIIOCOOBI ITo3HaBaTebHBIC:

Bozbl. KpyroBopot BoJsI B IpUpoIE.
Bomoourctka. Aspanus BOJIbI.
BrrroBeie punpTpel. MuHEpaIbHEIE
BOABL. JluCTMIINIMpOBaHHAs BOJA, €€
[IOJIy4YEHUE U IPUMEHEHUE.

Jlab. ombITHL:

OUHCTKHU BOJBI, IPUMEHSTH B
OBITY (QUIBTPHI AJIST OUUCTKH
BOJIbI, IPABUIILHO HCIOJIB30BaTh
MHHEPATHLHYIO BOITY,
BBITIONTHSTH PacyeThl TI0
YPaBHEHUSM XUMHUECKHX

CraBsT ¥ GOpMYJIUPYIOT LENU |
poOJIeMBI ypoKa
KoMMyHUKaTUBHBIE:
KoHTponupyroT neicTBus napTHepa




21. UccrnenoBanue MOBEPXHOCTHOTO
HATSKEHUS BOJBI.
22. PacTBOpeHME IepMaHraHaTa

KaJusa WM MEIHOT'O KYIopoca B BOJE.

23. I'mpparanust 00e3BOKEHHOTO
cynbgata

menu (I1). 24. Usrorosnenue
TUIICOBOrO OTHeuaTKa. 25.
O3HAKOMIIEHHE C KOJUIEKITHEN
OBITOBBIX (PIIIBTPOB.

26. O3HaKOMJICHHE C COCTABOM
MUHEPAILHOU BOBI

peakIuii, MPOTEKAIOIINX C
YYacTHEM BOJHI.

Tonyuam eo3modcnocmo
Hayyumvcs: 0ObEKTUBHO
OLICHNBATh UH()OPMALUIO O
BEIECTBAX M XUMHUUYECKHX
nporeccax, KpUTHIeCKU
OTHOCUTBCS K IICEBOHAYYHOU
WHpOpMAINH,
HeToOpOCOBECTHON peKilame

33. Tamorensr: obmas OO0mas xapakTepUCTHKA TaJIOTECHOB! Hayuamcsa: xapakrepu3oBaTh Perynarusnsie:
XapaKTePUCTHKA CTPOEHHE aTOMOB; IIPOCTHIEC BEIIECTBA | CTPOSHHE MOJICKYJI T'aJOTEHOB, [TnanupyroT CBOM NEHCTBHSA B CBS3H C MOCTABICHHOMN
Y OCHOBHBIE COCTUHEHHS TAIOTCHOB, OIUCHIBATH (PU3NIECKUE U 3a7adeil U yCIOBHAMHU
ux cBoiicTBa. Kpatkue cBeneHus o XUMHUUYECKHE CBOMCTBA €€ pelIeHus
xJjope, bpome, Gprope u Hoxe. raJloTeHOB Ha OCHOBE ITo3HaBarenbHbIC:
IIpuMeHeHHe ranoreHoB U HaOII0eHNnH 32 UX CraBsT ¥ (GOpMYJIUPYIOT LIENU 1
UX COCTUHEHHU B HAPOJHOM MIpEeBpaILEeHISIMUA BO BpeMs npoOJIeMbl ypoka
XO034HCTBeE. JIEMOHCTPALMOHHBIX OIBITOB, KoMmMyHuKaTHBHBIE:
JlemoHCTpanuu: OOBSICHATH 3aBUCUMOCTh AJIeKBaTHO HCIIOIB3YIOT PEUCBBIC
OO0pa31bl TaOTeHOB — CBOMCTB TaJIOTEHOB UX OT cpencTBa A7 3 GEKTUBHOTO PENICHUsI KOMMYHHUKATH| |l [bIX
MPOCTHIX BellecTB. B3aumonencraue nonoxenns B [ICXD JI.1. 3a7a4
TaJlOT€HOB C HATPHEM, ATFOMHHHEM. MeHzeneeBa, COCTaBIATh
BriTecHenue xiopom 6poma mnu Hoga | opmyisl coennHEHUH
13 pacTBOPOB HX COJEH raJoreHoB ¥ 1o GpopMyaM
JlaBaTh Ha3BaHUS COCIMHEHUSM
raJOTeHOB
Honyuam 6o3mooicHocmo
HayyumCcs: OCO3HABAaTb
HEOOXOUMOCTh COOJIIOICHHMS
NIpaBUJI SKOJIOTMUECKOHI
0e30MacHOCTH TIPH OOpaIeHIH
C raJloreHaMu
34. CoenuneHus OCHOBHBIE COETUHEHHS TAJIOTCHOB: Hayuamcsa: ycranaBimBath PerynstusHble:
rajloreHoB rajloreHOBOJIOPO/IBI, COJIH CBSI3b MEXX/Y CBOWCTBAMHU YUUTHIBAIOT MPABUIIO B INITAHWPOBAHUH U KOHTpOUIE clf flcoba
raJlorT€HOBOJIOPOJHBIX KUCIIOT. COEIMHEHUH U UX pemeHus
JleMoHCTpanunu: MIPUMEHEHHUEM, U3y4aTh [To3naBarenbHbIE:
O06pa3ibl IPUPOTHBIX CBOWCTBA COEIUHEHUI Hcnonb3ytoT nonck HeoOXoMMoi HH(GOPMALTMH JIIIS
COEMHEHUH XJIopa. raJOreHOB B XO/I€ BHITIOJHEHNSI | BBINOJIHEHUS
Jlab. ombITHI: 11ab0paTOPHBIX OIBITOB , y4eOHBIX 33JaHNH C UCTIONBb30BaHUEM yueOHOM uTep| || [yphI

27. KauecTBeHHas peaknus Ha
raJoreHu/1-MOHBI

Honyuam eosmoancnocmo
HAy4umuvcs: UCIOIIb30BATh
prOOpEeTEeHHBIE KOMITETSHITUT
IIPU BBIIIOJIHEHUU TPOEKTHBIX

KoMMyHUKaTUBHBIE:

YuuThIBalOT pa3Hble MHEHUS U

CTPEMSATCS K KOOPAMHALMY PA3JIMYHbIX TO3ULUHI B
COTPYIHUYECTBE




paboT 1o U3yUEHHUIO CBOMCTB U
CHOCO0OB MOIYICHUS 1
pacro3HaBaHUsl COEAUHEHUI
raJoreHoB

35. [IpakTrueckas PerieHne skciepiMEHTaNBHBIX 33124 Hayuamcsa: obpamarbcs ¢ PerynstuBHble:
pabora Ned no reme «Ilonrpymma rajoreHoB» nabopaTopHbIM 000py1oBaHHeM | OCYIIECTBIISIOT IOIIAroBbIH KOHTPOJIb
Pemienne U HarpeBaTeJIbHBIMU TI0 Pe3yIbTaTy
9KCIIEPUMEHTAIILHEI pudopamMu B COOTBETCTBUH C [To3naBarenbHbIE:
X 3aj1a4 1o TeMe MIpaBUJIaMH TEXHUKH [TpoBoasT cpaBHEHUE U KJIACCU(DHUKALIUIO 110 331aHHBbI
«[loarpynmna 0€30I11acHOCTH, OITUCHIBATH KPHUTEPUSIM
TaJoreHOBY XMMHUYECKHUN SKCIIEPUMEHT C KoMmMyHuKaTHBHBIE:
TIOMOILBIO SI3bIKA XUMHUH, Haxopnsar obmiee pemenne yueOHON
JeTIaTh BBIBOABI IO pe3ynabTaTaM | 3amadu
9KCIIEPUMEHTA.
Tonyuam gosmoocnocme
Hay4umvCs: 0CO3HABATh
HEOOXO0AUMOCTb COOJIIOICHHUS
npasun b u OT mis
COXpaHEeHHsI CBOETO
3JIOPOBBSI U OKPYKAIOLHX
36. Kucnopon CrpoeHue aToMa U aJJIOTPOTIHS Hayuamcs:, Perynsrusnbie:
KHCJIOPO/Ia; CBOICTBA U IPUMEHEHHE XapaKTepu30BaTh CTPOCHHE PaznmuaroT criocod u pe3ynabpTar
€ro aJUIOTPONHBIX Momudukanuii. JIab. | Monekynsl Kuciopoza, JIeUCTBHS
OTIBITHI: COCTaBJIATh XMMHUUECKHE [To3HaBartenbHBIC:
28. INomyuenne ypaBHEHHS, XapakTepusytone | Biageror obmmum npuemom penieHus
1 paclio3HaBaHUE KHCIOpOa XMMHUYECKHE CBOMCTBA 3a1aq
KHCJIOPOJIa, OOBSICHATD KomMmyHuKaTHBHBIE:
TIPUMEHEHHE AJUTOTPOITHBIX JloroBapuBaroTcs 0 COBMECTHOM AeATeILHOCTH 0] Pl j0BOC
Mo upuKanmit Kuciaoposa, YUUTEIS
OIUCHIBATH J1AOOPATOPHBIE U
MIPOMBIIIICHHBIE CIIOCOOBI
MOJTy4eHHS KUCIOPO/a .
Honyuam 6o3mooicHocmo
Hay4umsCcs: TPAaMOTHO
o0palnaTses ¢ BelecTBaMy B
MIOBCEHEBHOM KHU3HU
37. Cepa, ee Crpoenue aToma U alaoTponus cepel; | Hayuamcsa:, Perynarusnsle:
¢usnuexne u CBOHCTBA M IPUMEHEHNE POMONUYECKOH | XapakTeph30BaTh CTPOCHHE PaznnyatoT crioco6 u pe3ynbrar
XUMHUUYECKHE CepBhl. MOJIEKYJIBI Cepbl O0BICHSTH JIeUCTBHSA
CBOMCTBa JleMoHCcTpanuu: 3aBUCHMOCTH CBOHCTB CEPHI OT [To3HaBaresbHbIE:
BsaumopelictBue cepsl ee nonoxenus B [ICXD JI.U. Brnaneror oOmmM npueMom penieHust
C MeTaJlaMH, BOJIOPOJIOM U MeHzeneeBa, COCTaBIATh 3a7aq
KHCJIOPOAOM. XMMHUYECKHE YPaBHEHUS, KoMMyHuUKaTHBHBIE:
Jlab. ombITHL: XapakTepusymouue xuMmuueckue | JloropapuBaroTcsi 0 COBMECTHOM JESTENBHOCTH, PUX{ |51 K

29. T'opeHue cepbl Ha BO3yXE U B

CBOWCTBA CepbI, OOBSICHSITH

00111eMy PEIICHUIO




KHCJIOPOJIe

MIPUMEHEHHE aJUTOTPOTTHBIX
Moau(UKAIUH cephl
Tonyyam eo3modicHocme
HAyuumucsi: TPAMOTHO
00pamaTecs ¢ BENIECTBAMHE B
MOBCEIHEBHON KU3HHA

38. CoenuHeHus cepl Oxcuppl cepsl (IV) u (VI); ux Hayuamecs:, PerynsatusHble:
MOJIy4€eHue, OTUCHIBATh CBOIMCTBA YUUTHIBaIOT MPABUIIO B INITAHWPOBAHUH U KOHTpoJIe cilfljcoba
CBOWCTBA U NPUMEHEHUE COEJIMHEHHH Cepbl, COCTaBIATh | pELIeHUs
yYpaBHEHUS pPeaKLui, ITo3HaBarenbHbIE:
COOTBETCTBYIOIINX «IICTIOUKE) Hcnonp3ytoT monck Heo0X0 uMOH HH(OPMALIH TS
TIpeBpaIIeHIH BBINOJIHEHUS
Tonyuam 8osmoocnocme y4eOHBIX 3alaHUH C UCTIOIb30BaHUEM yueOHOH JuTe] || [ryphI
Hay4umucs: IPOTHO3NPOBATH KoMmMyHUKaTHBHBIE:
XMMHYECKHE CBOMcTBa BemecTB | KOHTponMpyIoT neiicTBue mapTHepa
Ha OCHOBE UX CBOMCTB U
CTPOCHUS
39. CepHas CepHasi KUCJIOTA KaK JIEKTpouT u ee | Hayuames:, PerynsrusHbie:
KHCJIOTa Kak COJIH, UX IPUMEHEHHE B HAPOJAHOM OTHCHIBAaTh CBOIMCTBA CEpHOMI PaznuaroT criocod u pe3ynbTar
3JIEKTPOJINT U ee XO034HCTBeE. KHCJIOTHI, B X0OJI€ TPOBEACHUS JercTBus
conu JlemoHCTpanuu: 11a00paTOPHBIX OIBITOB , ITo3HaBaTenbHbIE:
OO6pa3isl IPUPOIHBIX MIPOBOJIUTH KaYECTBEHHYIO Bnaneror oOmuM npremMom penieHust
coequHeHu# cepbl. OOpa3ibl peaxIuio Ha Cynb(}aT - HOH 3amau
BO)KHEHIINX JIs1 HAPOJHOTO X03sicTBa | [lomyuam 603mModicHOCb KoMmMyHUKaTHBHBIE:
cynb(haToB. HAy4umvcs: XapakTepru3oBaTh JloroBapmuBaroTCs 0 COBMECTHOI JEATENLHOCTH, MPUX{ | [T K
JIab. ombITHL: 0co0bIe CBOMCTBA 00IIeMy pPeIICHHIO
30. CoticTBa pa30aBiIeHHOW CepHOU KOHLEHTPUPOBAHHON CEPHOM
KHCJIOTHI KHCJIOTHI
40. CepHnas CepHast KHCJIOTa KaK OKHCIIUTEb. Hayuamcsa :coctaBnsTh PerynstusHble:
KHCIIOTa KakK IIpou3BOACTBO CEpHOI KUCIOTHI U €€ ypaBaenus OBP ¢ yuactuem [InanupytoT cBOU AeHCTBUS B
okuciuTens. [lomy pUMEHEeHHE CEpPHOM KUCIIOTHI, OTNCHIBATh COOTBETCTBHH C ITOCTABICHHON
YEHUE U 00JIaCTH NPUMEHEHHsI CEPHOU 3a/1a4eil ¥ yCIOBUSIMU €€ peallu3aluu
MIPUMEHEHHE KHUCIIOTHI ITo3HaBaTenpHBIE:
CEPHOM KUCJIOTHI Tonyuam 6o3moorcnocmeo Brnazerot o6ummM mpueMoMm penieHus
Hayuumucs: IPUBOJUTH 3a1a4
NIpUMEpPHI ypaBHEHUM peakuuli, | KomMMyHHUKaTUBHBIE:
JIEXKAIIUX B OCHOBE Kontponupyrot aelicTBus napTHepa
IIPOU3BOJICTBA CEPHOM KUCIOTHI
41. IIpaxTnyeckas Pemenne skcnepuMeHTanbHbIX 33034 Hayuamcsa: obpamarscs ¢ Perynarusnsle:
pabora Ne5 no teme «Iloarpymnmna kucnoponaa» nabopaTopHbIM 000pyoBaHHeM | OCYIIECTBISIOT IOIAroBbIH KOHTPOJIb
Pemenne U HarpeBaTebHBIMU 10 Pe3yJIbTaTy
SKCHEPUMEHTANIBHEI pudopamMy B COOTBETCTBUH C ITo3naBarenbHbIE:
X 3a/1a4 0 TeMe MIPAaBUIAMU TEXHUKH CtposT peueBoe BbICKa3bIBaHHUE B
«Toarpynmna 0€3011acHOCTH, OITHCHIBATH YCTHOH 1 IMCbMEHHOH (opme

KHCJIOPO/Ia

XHUMHAYCCKUHN OKCIICPUMEHT C

KoMMyHUKaTUBHBIE!




IIOMOIIBIO A3BIKA XUMUH,
JIeNaTh BBIBOABI [0 pe3yabTaTaM
IKCIICPUMCHTA.

Tonyyam eo3modicHocme
Hayuumvcs: 0CO3HABATh
HEOOXOJUMOCTH COOJIFOAEHUS
npaBun b u OT mns
COXPaHCHHSI CBOCTO

3II0POBBSI U OKPYIKAIOLIHX

YYHUTHIBAIOT pa3HbIC MHEHHS U
CTpeMSATCS K KOOPAWHAIINY Pa3IMIHBIX MTO3UINN B
COTPYIHUYECTBE

42. A30T 1 ero CrpoeHue aToMa U MOJIEKYJbI a30Ta; Hayuamcs:, PerynarusHsle:
CBOMCTBa CBOICTBa a30Ta KakK IIPOCTOro XapaKTepU30BaTh CTPOEHUE [InanupyroT cBOU AEMCTBUS B CBSI3U C IIOCTaBJICHHOMN
BEIIEeCTBA aToMa M MOJIEKYJBI a30Ta, 3aa4eil ¥ yCIOBUSIMHU
OOBSACHATH 3aBUCHIMOCTh €€ peleHus
CBOWCTB a30Ta OT €ro Ilo3naBarenbHbIE:
nonoxenus B [ICXD .. CraBaT u GOpMYyIHPYIOT HETH ’
Memneneena, COCTaBIATh npoOJIeMbl ypoka
XMUMHYECKHE ypaBHEHNU, KomMmyHUKaTUBHEIE:
XapaKTepU3yolue XUMU4Yeckie | AJEKBaTHO MCHOJIb3YIOT PeUeBhIC
cBoiicTBa azotallonyuam cpeacTBa s 9GPEKTUBHOTO PELICHUsI KOMMYHHUKATH| |l [bIX
603MOIICHOCIb HAYYUMbCSL. 3a7a4
TrpaMOTHO 00paIIaThes C
BELIECTBAMH B TOBCEHEBHOM
KH3HH
43. AMMHaK 4 ero AMMMaK, CTpOECHHUE, CBOWCTBA, Hayuamcsa: onuceiBaTh PerynsatusHblie:
coequHenus. Conu nonay4eHue u npuMeHenne. Conu CBOWCTBA aMMHaKa B XOJI€ [InanupytoT cBOM JEMCTBUSA B CBSI3H C OCTABICHHOM || [1auei
aMMOHUS aMMOHHS, UX CBOICTBA U IPUMEHEHHUE. | IPOBEACHHS J1a00paTOPHBIX YCIIOBHSMH
JIab. ombITHI: OIBITOB, IPOBOJIUTH €€ pelleHHs
31. N3y4eHue cBOMCTB aMMHAKa. KaueCTBEHHYIO peaknuio Ha noH | [lo3HaBaTenbHBIE:
32. Pacno3HaBaHue coyieid aMMOHHUSI -aMMOHHUS CraBat u GOpMYyIHPYIOT HETH H
Honyuam 6o3zmooicHocmo pobIeMbl ypoKa
HayyumvCcs: TIPUBOAUTD KomMmyHHKaTHBHEIE:
MpUMepsl ypaBHeHHH peakuuii, | KoHTponupyroT necTBHs nmapTHepa
JISKAIINX B OCHOBE
MIPOMBIIIICHHBIX CIIOCOOOB
MOJTyYeHHs] aMMHaKa
44, Oxcuapl a30Ta Oxcuaet azota(ll) u (IV) Hayuamcs:, PerynstusHblie:
OIHUCBIBATh CBOMCTBA YUUTHIBAIOT MPABUIIO B INTAHWPOBAHUH U KOHTpOUIE clf flcoba
COEJIMHEHUI! a30Ta, COCTABIATh | PELIeHUs
YPaBHEHHMS pPeakLui, ITo3naBarenbHbIE:
COOTBETCTBYIOLINX «LETIOYKE» Hcnonb3ytoT nonck HeoOXo Mo HH(GOPMALIH JIIS
MIpeBpalleHNH BBINOJIHEHUS
Tonyuam eozmodcHocme Y4eOHBIX 33/1aHUH C UCTIONB30BaHUEM yueOHOH uTep| | [ypbl

HAy4yumuocs: MPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE UX CBOWCTB U

KoMMyHUKaTUBHBIE:
KoHTponupyroT neiicTBrue naptHepa




CTPOCHUS

45. A3OTHas KHCIIOTa A30THAas KHCJIOTa KaK 3JIEKTPOJIHT, e Hayuamcs:, PerynarusHsie:
KaK 3JIEKTPOJIUT, €€ CBOMCTBA U IPUMEHEHUE. ONMCHIBATh CBOMCTBA PasmigaroT criocod u pe3ynbTar
MIPUMEHEHUE JemoncTpanuu: a30THOM KHCJIOTHI, B XO/¢ JIEUCTBUS
O0pa3ibl BaKHEHIINX MIPOBEJCHUS Ta00PATOPHBIX [To3naBarenbHbIE:
JUISL HAPOJTHOTO XO35HCTBA HUTPATOB. OIIBITOB Brnaneror o0muM npremMom penieHust
JIa6. ombITHI: Tonyuam eo3moacnocmo 3a1aq
33. CpoiicTBa Hayuumucs: COCTaBNATh «ueno | KomMmmyHuUKaTHBHEBIE:
pa30aBJIeHHOW a30THOM KUCIIOTHI YKH» MPEBPaIIEHUH 110 a30Ty JloroBapmuBaroTCs 0 COBMECTHOI JeATEILHOCTH, NPUX{ [ [T K
00IIIeMY PEIICHHIO
46. A30THas KUCloTa A30THast KHCJIOTA KaK OKHCIIUTENb. Hayuamcs :coctaBnsTh PerynstuBHble:
KaK OKHCIIUTEIb, €€ HutpaTs! 1 HUTPUTHI, TpobIeMa ux ypaBreHust OBP ¢ ygactiem [InanupytoT cBOU NEHCTBUS B
MOTy4CHHE COJICp’KaHUS B C/X IPOILYKIHH. a30THOH KHCIIOTHI, IPUMEHATH COOTBETCTBHH C ITOCTABICHHON
A30THBIE ynOOpeHHs COJIM a30THOH KHCIIOTHI B 3a7adeil ¥ yCIOBHSAMH €€ pean3aliin
JleMoHCTpanuu: MIPaKTHYECKOH AEATEIHHOCTH, [To3HaBaTtenbHBIE:
B3anmozelicTBre KOHIEHTPUPOBAHHON | IMTPOBOANTH KAYECTBEHHYIO Brnaneror oOmmM npueMoM penieHust
A30THOH KHCIIOTHI C MEJIBIO. PEaKIHUIo Ha HUTPAT - HOH 3a1a4
JIa6. ombITHI: Ionyuam eoszmooicnocmo KoMmMyHUKaTHBHBIE:
34. B3aumoeiicTBue HAYYuUmbCs: XapakTepu30BaTh KoHTponupyroT neicTBus napTHepa
KOHLEHTPUPOBAHHOH a30THOM oco0ble CBOWCTBa
KHCJIOTBI C MEIBIO KOHLIEHTPUPOBAHHOM a30THOMI
KHCJIIOThI
47. Docdop. CrpoeHue aToMa U aJIJIOTPOIHS Hayyamca: PerynarusHsie:
CoenuHeHus dhocdopa, cBOMCTBa OETIOr0 U KPACHOTO | XapaKTepHU30BaTh CTPOCHUE [T1aHUpYIOT CBOM JCHCTBUS B CBSI3H C TIOCTABICHHOMN
tdhocdopa. [ousitre dhocdopa, ux npumenerre. OcHoBHBIC | aToma (ocdopa, 0OBICHATH 3aaueii U yCIOBUSIMHU
0 (ocdoprbIx coemuHeHUs: okcua dpocdopa (V) u 3aBHCHUMOCTH CBOHCTB (hochopa | ee pemeHus
yIoOpeHuIX oprodocdopHas Kuc- ot ero noJyioxkenus B [ICXD [To3HnaBarenbHbIE:
nora, pocdater. DochopHbie .M. Menaeneesa, cOCTaBIATh CraBsat u GOpMYIHPYIOT IETH ’
ynoOpeHus. XMMHUYECKHE YPaBHEHNS, po0IeMBI ypoKa
JlemMoHCcTpanuu: XapakTepusyronye xuMnieckue | KoMMyHUKaTHBHBIE:
O06pa31bl TPUPOTHBIX CBOMCTBa a30Ta AJIEKBaTHO HCIIOJIB3YIOT PEUEBBIC
coenuneHuit pocdopa. Odpasibl B PE3yJIbTATe MPOBEIACHHS cpenctsa 1t 3G (HEKTUBHOTO PEIICHUST KOMMYHHUKATH| f [bIX
BaXHEHIINX [T HAPOIHOTO XO3SUCTBA | J1a00PaTOPHBIX OIBITOB, 3a1a4
¢docdaros. MIPOBOANTH Ka4E€CTBEHHYIO
JIa6. ombIThI: peakuuto Ha ocdar - HOH
35. T'openne docdopa Ha Bo3nyxe U B | Tlonyuam 803m0iCHOCHb
KHCJIOpOJIE. Hay4umscs: OIUCHIBATH
36. PacniosnaBanue docdarton ¢dusnYecKrue 1 XUMHIECKHUE
TIPOLIECCHI, SIBIISIOIIUECS
4acThI0O KPYTOBOPOTA BELIECTB B
TIpUpoie
48. Yraepon CrpoeHue aToMa ¥ JIIOTPOIHS Hayuamcsa: xapakrepu3oBarb PerynstusHble:
yriepo/ia, CBOMCTBA ero MOAM(HKALMKA | CTpOESHHE aToMa yriepoa, PaznnyatoT crioco6 u pe3ynbrar
U UX IPUMEHEHHE. OOBSICHATH 3aBUCUIMOCTh JIeWCTBHS
JlemoHcTpanuu: CBOWMCTB yrIjiepojia OT €ro ITo3naBaTesnbHbIE:




[Tornomenue yriaem pacTBOPEHHBIX

nosioxenns B [IICXD J1.1.

BiageroT oO0mmM mprueMoM pemeHus

BEILECTB WM ra30B. BoccTanoBnenue MeHzeneeBa, COCTaBIATh 3amadq
MeJIM U3 €€ OKCHUJa YTIIEM. XUMHYECKHE ypaBHEHUH, KomMmyHuKaTUBHEIE:
JIa6. ombITHI: XapakTepu3yolue xumuueckue | JloroBapuBaroTCsi 0 COBMECTHOI NesITeIbHOCTH HOJ,
37. T'opeHue yris B KUCIOPOAE CBOMCTBa yriaepoja PYKOBOJACTBOM
Tonyuam eoszmooicnocmo yauTens
Hayuumvcs: OIHUCHIBATH
(dusnYeCcKrue 1 XUMHYECKHUE
TIPOIIECCHI, SIBIISIOIIUCCS
4acThIO KPYTOBOPOTA BEIIECTB B
TIpUpoJie
49. Oxcuppl yraepona Oxcunsl yraepona (1) u (IV), ux Hayuamcs:, PerynarusHsie:
CBOMCTBAa M IPUMEHEHHUE OIHCHIBATH CBOWCTBA OKCH/IOB Y4uTHIBAaIOT IPABUIIO B INIAHUPOBAHUHU M KOHTpoOIIE c1l||jcoda
YIJIeposa, COCTaBIATh pemeHus
YpaBHEHUSI pEaKIUi, ITo3HaBaTtenbHBIE:
COOTBETCTBYIOIIUX «IIETIOUKE» Hcnonb3ytoT Mouck HeoOXouMOoi HHGOPMALMH /ISt
MIpeBpaIleHHH . TPOBOAUTH BBITTOJIHEHUS
Ka4yeCTBEHHYIO PEaKIHIO 10 yueOHBIX 33/IaHU C UCTIOJIb30BaHHEM yueOHOU uTep| | [ypbl
pacro3HaBaHMIO YTIIEKHUCIOro KomMmyHUKaTUBHEIE:
rasa KonTtponupyrot nelicTBre napTHepa
Tonyuam eoszmooicnocmo
Hay4umucs: IPOTHO3NPOBATH
XMMHYECKHE CBOMCTBA BEIIECTB
Ha OCHOBE MX CBOWCTB U
CTPOCHHUS
50. YronpHas KucioTa VYronpHas kucnorta. Conu yrojabHOU Hayuamcs: PerynsatusHslie:
u e€ coum. KUCJIOTHI: KaJIIIUT, COAA, MOTAIl, UX JlaBaTh ONpeeNIeHns] MOHATHAM | Paznmugaror crioco0 u pe3ynbraT
XKectkocTb BOJIBI U 3HAUCHHE W IPUPOJIE U KHU3HU «OKECTKOCTH BOJIBI» ,0IIMCHIBATh | JEHCTBUS
CrIocoOBI e¢ YyeJioBeKa. CBOMCTBA YTOJIbHOM KHUCIIOTHI, [To3naBarenbHBIE:
yCTpaHEHUs JKectkocTh BOJbI M CLIOCOOBI €€ COCTaBJIATh YPaBHEHUS Brnazerot o6umm mpueMoMm penieHus
yCTpaHEHHs. peaxIyii, COOTBETCTBYIOIIHNX 3a1a4d
JemoncTpanuu: «LIETIOYKEY MIPEBPALICHUH , KomMmyHHKaTHBHEIE:
O06pa3ipl IPUPOTHBIX COSTUHEHMI COCTaBJISITh HA3BaHUs CoJei JloroBapuBaroTcs 0 COBMECTHOM AESTENbHOCTH MPUXA AT K
yraepoaa. O6pa3iibpl BaXKHEHIIAX JIst YTOJIBHON KUCJIOTHI, 00IIIeMY PEILICHHIO
HapOJHOTO XO35IMCTBa KapOOHATOB. TIPOBOANTH Ka4EeCTBEHHYIO
JIab. ombITHI: peakuuio Ha kapOOHAT - HOH
38. IlonyueHue yroabHOM KUCIOTHL U Tonyuam eozmodcnocme
nsyueHue ee cBoiicts. 39. [lepexon Hay4umucs: IPOrHO3UPOBATH
KapOOHATOB B UIPOKapOOHATHI. XMMHYECKHE CBOMCTBA BELIECTB
40. Paznoxxenne rugpokapOoHaTa Ha OCHOBE MX CBOMCTB U
HATPHs CTPOCHUS
51. Kpemnnii CrpoeHue aToMa KpeMHUS; Hayuamecs:, Perynarusnsle:

KPUCTAJIIMYECKUI KPEMHUH, €ro
CBONCTBA U IPUMEHEHUE

XapaKTepU30BaTh CTPOCHUE
aToMa KpeMHUS, OObSICHATD
3aBUCUMOCTb CBOMCTB

AJIEKBaTHO BOCIIPHHUMAIOT
TIPETIOKEHUS ¥ OIIEHKY YUUTEIS U OJJHOKJIACCHUKOB
Ilo3naBaTenpHEIC:




KPEMHHS OT €r0 MOJI0KECHUS B
TICXD JI.1. MeHnnaeneena,
COCTaBIIATh XUMHUYECKUE
YpaBHCHHS, XapaKTCPH3YIOIIHE
XUMHYECCKHE CBOWCTBA KPEMHHUS
Tonyyam eo3modicHocme
HAyuumucsi: TPAMOTHO
00pamaTecs ¢ BENIECTBAMH B
MOBCEIHEBHON KU3HU

Bri6upator Hanboaee 3¢ hekTUBHBIC CIIOCOOBI penieH
3azad,

KOHTPOJMPYIOT U OLICHUBAIOT NPOLECC

U pe3yibTaT AesATeIbHOCTH

KoMmMyHUKaTHBHBIE:

JloroBapuBaroTcs o pacnpeesieHnd GyHKIUI 1 pote
COBMECTHOMH JIeSITEIbHOCTH

52. CoenuHeHus Oxcup kpemnus (1V), ero npuponusie | Hayuamcsi:, PerynsatusHble:
KpEMHUSA pasHoBuAHOCTH. CHuIMKaThl. 3HAUCHNUE | OTMCHIBATH CBOICTBA OKCHIA Y4uTHIBAaIOT IPABHIIO B INIAHUPOBAHUHU U KOHTpoOIIE c1l || jcoda
COEIMHEHUI KPEMHHS B )KUBOH 1 KpEMHHS, COCTABIIAT peleHus
HEXXUBOW MIPUPOJIE. YpaBHEHMSI peakLuid, [lo3HaBaTenbHbIE:
JemoHcTpanuu: COOTBETCTBYIOLINX «LETIOYKE» Hcnonp3ytoT monck Heo0X0 MO HH(OPMALTIH IS
O06pa31bl TPHPOIHBIX COSANHEHUH MIPEBpAILEHUH . TPOBOAUTH BBINOJIHEHHS
KpPEMHHS. KayeCTBEHHYIO PEaKLMI0 Ha yueOHBIX 33/IaHUH C UCTIOJIb30BaHUEM yueOHOU uTep| | [ypbl
JIa6. ombITHI: CUJIMKAT - UOH KomMmyHUKaTUBHEIE:
41. [MonyueHnue KpeMHEBOU KUCTOTHI U | Tlomyuam 603M0dCHOCHb YuuTBHIBatOT pa3Hble MHEHHUS U
H3Y4YCHHE €€ CBOMCTB Hayuumuvcs: TPOTHOZUPOBATh CTpeMSATCS K KOOPAWHAIIMK Pa3IMYHBIX TO3UIUN B
XMUMHYECKHE CBOWCTBA BELIECTB | COTPYIHHYECTBE
Ha OCHOBE UX CBOMCTB U
CTPOEHUS
53. CunukartHas [TonsATHE O cCUNMKAaTHOM Hayuamcsa:npaktuueckomy npu | PerynsatusHbie:
MPOMBIIIIEHHOCTh IpOMBIIIIEHHOCTH. CTEKII0, IEMEHT, MEHEHHIO COeIMHEHUH kpeMHus | PaznnyatoT crioco0 u pe3ynbrar
KepaMHKa. Tonyuam eosmodcnocme JeficTBus
JemoHcTpanuu: HAy4umucs: TPOTHO3UPOBATh Io3naBarenbHbIE:
OO0pasisl cTeka, KepaMuKH, IIEMEHTa | XHMHYECKHEe CBOWCTBA BemecTB | BnazxeioT o0mum npueMoM perieHus
HA OCHOBE MX CBOICTB U 3aj1a4
CTPOCHUS KommyHuKaTHBHEIE:
JloroBapHuBarOTCS O COBMECTHOI eSITeIbHOCTH IO
PYKOBOJICTBOM
YUUTENs
54. IIpaxkTnueckas [Tonydenue, cobupanue u Hayuamcs: obpamatscs ¢ PerynsatuBHslie:
pabota Ne6 pacrio3HaBaHue nabopaTtopHbIM 000pyoBaHueM | OCYIIECTBIISIFOT MOIIAroBbIi KOHTPOJIb
[Tomyuenue, ra3os 1 HarpeBaTeIbHBIMU 10 PE3yNbTaTy
coOupanue u mpubOpaMu B COOTBETCTBHU C ITo3naBarenpHBIE:
pacrno3HaBaHHe MIPaBUIAMU TEXHHUKU CtposT peueBoe BbICKa3bIBaHHUE B
ra3oB 0€e3011acHOCTH, OITUCHIBATH YCTHOH 1 MIMCbMEHHOH (hopme

XUMHYECKHIA IKCTICPUMEHT C
IIOMOIIBIO SI3bIKA XUMUU,
JIeNIaTh BBIBOJIBI 110 PE3yNIbTaTaM
SKCIICPUMCHTA.

Honyuam eo3mozicHocms
Hayuumvcsi: 0CO3HABATh
HEOOXOUMOCTH COOJIIOICHHMS

KoMMyHUKAaTHBHBIE:

VYUUTHIBAIOT pa3Hble MHEHHS U

CTPEMSTCS K KOOPAUHALIMH PA3TMYHBIX MO3UIIUI B
COTPYAHHYECTBE




npaBwiTh u OT ms
COXPAHCHHS CBOCTO
3JI0POBBsI U OKPYIKAIOIIIX

55. O6006menne mo Hayuamca: o0600maTs 3HaHUS Perynarusnsie:
Teme «Hemerannbiy» U TIPE/ICTaBIIATh UX CXEM, BHocsT He0OX0ANMBIE KOPPEKTHUBEI B IGHCTBHE 1OCI( [l ro
TalnuI, Npe3eHTanui 3aBepILIeHUs Ha
OCHOBE €T0 Y4eTa C/ICIaHHBIX OIIHO0K
ITo3naBarenbHbIE:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHO U IHChMEHHOH popme
KoMMyHUKaTHUBHBIE:
KoppexTtupyoT neicTBus napTHepa
56. Kontponbnas Kontpons npeameTHbIX U Hayuamcsa: npuMeHsTH PerynsaTuBHBIE: OCYIIECTBIISIIOT MOIIATOBBIA U UTOTOY | [i1
pabota Ne3 o Teme METalpeIMETHBIX YICOHbIX ICHCTBIHA | TIONyYCHHBIC 3HAHHUS U KOHTPOJIIb
«Hemeramis» no Teme «Hemerambsny cOpMHUpPOBAaHHBIE YMEHHUS UIA | TIO pE3yNbTaTy
pemeHust yueOHbIX 3a/1a49 [To3HaBaTtenbHBIE:
CTPOSIT peueBOE BHICKA3bIBAHHE B
YCTHO# U IMChbMEHHOH (popme
KoMMyHUKaTHBHBIE: yUUTHIBAIOT
pa3HbIe MHEHUS U CTPEMSTCS K KOOPAWHAIIMU pasiTid [ brx
MO3UIMN B COTPYTHHYECTBE
Tema 5. O600meHne
3HAHUM 110 XUMUH 32
KypC OCHOBHOU
mkoJiel. [loaroroska k
WTOTOBOI1 aTTECTAlIN
('"A) (104.)
57. [epuonnueckuit [lepuonnveckuii 3aK0H U Hayuamcsa: o6o6mare wuHbOpM | PerynsatusHble:
3aKOH U [lepnoandeckas cucreMa XUMUYECKAX | AIMIO IO TEME B BHIE CXEM, [TnanupyioT cBOM EHCTBUS B
[epnoanueckas 3JIEMEHTOB BBINOJIHATH TECTOBBIE 3a/laHUs | COOTBETCTBHHM C ITOCTABICHHON
cucTeEMa . . Menneneea. ®uznueckuii 3a/1a4eil ¥ yCIOBUSIMU €€ pealln3aluu
. 1. Menneneena CMBICII ITOPSIIKOBOTO HOMEpa ITo3HaBaTenpHbBIE: CTABAT
B CBETE TEOPUU 3JIEMEHTa, HOMEPOB Mepro/a u u GopMyIUpPYIOT eI U poOIeMBbl
CTPOCHHUS aToMa TPYIIIIBL YpOKa; OCO3HAHHO U NMPOU3BOJIEHO
CTPOSAT B yCTHOM U MUCbMEHHOM
dbopme
KoMMyHUKaTUBHBIE:
Brnanenne MoHOIOTHYECKOH 1 Ananorndeckoit popme fl
peun
58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamca PerynarusHsie:
U3MEHEHHUs CBOUCTB U3MEHEHHUs] CBOUCTB 2JIEMEHTOB U HX :0000mare MHGpOPMAIHIO O PaznnyatoT crioco6 u pe3ynbrar
JJIEMEHTOB U UX COEIMHEHUH B epruojiax U rpymnnax B TE€ME B BUJE CXEM, BBINOJIHATh | JEHCTBUS
COEJMHEHUI! B CBETE MPEJCTAaBICHUN O CTPOSHUH TECTOBYIO paboTy, ITo3naBarenbHbIE:

rnepuogax u

aTOMOB JJIEMEHTOB. 3HaUYCHUE

Brazeror o01mM npueMoM peneHus




TPYyTIIax B CBETE
MpeACTaBICHUHN O
CTPOEHUH aTOMOB

Tlepuoguueckoro 3aKoHa

3a1a4
KoMMyHUKaTUBHBIE:
JloroBapuBaroTCsi 0 COBMECTHOM JIEATENBHOCTH MO/,

9JIEMEHTOB. PYKOBOJICTBOM y4HTEJs
3HayeHue
IIepuoguueckoro
3aKOHa
59. Buapl xuMuueckux Bupbl XUMHUYECKHX CBSI3€H U TUIIBI Hayuamcsa: o600mare nHpopM | PerynsruBHsle:
CBSI3€H U THUIIBI KPHUCTAJUTMYECKHUX PELIETOK. allyIo 110 TeMe B Buje Tabmuubl, | Pasnuuaror ciocod u pesynbrar
KPHUCTAJUTUUECKUX B3anmocBsi3b cTpoeHHs 1 CBOHCTB BBINOJIHATH TECTOBYIO paboTy JIeUCTBHS
pEIIETOK. BEILECTB ITo3naBartenbHBIC:
Bs3aumocss3s Bnazerot o0mmM mpueMoM pereHus
CTPOCHHUS U 3a7a4
CBOHCTB BEIECTB KoMmMyHUKaTHBHBIE:
KoHTponupyroT nedcTBus napTHepa
60. Knaccudukarus Knaccudukarnus xummdeckux peakuuii | Hayuamces: 0606mats uadopM | Perymarusabie:
XUMHUYECKUX IO Pa3JINYHBIM NPU3HAKaM (JUCIIO U aIlfIo 110 TEME B BHJIE CXEM, PaznnyatoT crioco6 u pe3ynbrar
peakiuii 1o COCTaB pearupyoumx u BBINOJIHATH TECTOBBIC 3a/IaHUs JIeUCTBHS
pa3IuYHBIM 00pa3yronumxcs BEIIeCTB; HATUINE [To3HaBaTenbHbBIE:
NpU3HAKAM. rpaHulpl pasnena das; Bnaneror oOmuM npruemMom penieHust
TerI0BoH 3(h(heKT; n3MeHeHne 3a1a4
CTETIeHEl OKHCIICHUs aTOMOB; KoMmMyHuKaTHBHBIE:
UCIIOJIb30BaHHE KAaTalIu3aTopa; JloroBapHBaroTcs O COBMECTHOI AEATEIBHOCTH 0]
HarpaBJeHUE IPOTEKAHNUS). PYKOBOZICTBOM
YUUTEIIS
61. CKOpoCTh CKOPOCTh XHMHUYECKHUX PEaKIHi 1 Hayuamca: o6obmatre wunbpop | PerymsatusHble:
XUMHUYECKUX (hakTOpBI, BIUSIONINE HA HES MAIIMIO 110 TEME B BUJIE CXEM, PaznnyatoT crioco6 u pe3ynbrar
peaknuii BBINOJIHATH TECTOBYIO paboTy JIeUCTBHA
[To3naBarenbHbIE:
Brnaneror oOmmM npueMoM peneHust
3a1aq
KomMmyHUKaTHBHEIE:
KoHTponnpyIoT neiicTBus napTHepa
62. Knaccudukarust IIpocThie U CIIOKHBIE BEIISCTBA. Hayuamcs: 00606mats unpop
HEOPraHUYECKUX Merasuibl 1 HEMETaJUIbI , COCTaB, MalIMIO 110 TEME B BUJIE CXEM,
BEILIECTB Kiaccupukanms BBINOJIHATH TECTOBYIO paboTy
63. CaoiicTBa OO0mye XuMHYECKre CBOMCTBA Hayuamcs: o606mars wHbOp | PerynsatusHbie:
HEOpraHMYeCKUX OKCHUJIOB M THIPOKCHIOB (OCHOBAHHIA, MAIIMIO 110 TEME B BHJIE CXEM, PaznuyaroT criocod u pe3ynbrar
BEILIECTB KHUCIIOT, aM(OTEPHBIX THIPOKCUIOB), BBINOJIHATH TECTOBYIO paboTy JeUCTBHUS
conu B cBete TO/] [To3HnaBarenbHbIE:
Brnaneror oOmmM npueMom penieHust
3a7aq

KOMMyHI/IKaTI/IBHLIeZ




KoHTponupyroT neicTBus napTaepa

64. I'enernueckue I'enernueckue psabl MeTaa, Hayyamca: obobmates wuHOp | PerynsatuBHbie:
psiIBI METaIIa, HEMETaJla ¥ MePEeX0JHOTO MEeTaIa MAIMIO 110 TEME B BUJE CXEM, PaznnatoT crioco6 u pe3ynbrar
HEMeTaluia 1 BBINOJIHATH TECTOBYIO paboOTy JEUCTBHA
MEePEeXOAHOTO ITo3naBarenbHbIE:
MeTania Brnaneror o0mmM npueMom penieHust
3a1aq
KoMmMyHUKaTHBHBIE:
KoHTponupyroT gedcTBus NapTHepa
65. Tpenunr- TpeHuHr-TecTHpOBaHUE 110 BapHaHTaM PerynarusHsle:
TECTUPOBAHUE 110 TYIA npomuibIxX €T ¥ JeMOBEpCUU PaznnyatoT crioco6 u pe3ynbrar
Bapuantam [ 1A JIEUCTBUS
MIPOIUIBIX JIET U ITo3naBartenbHBIC:
JIEMOBEPCHHU Brnaneror o0mmM npreMoM penieHust
3a7a4
KoMMyHUKaTHUBHBIE:
KoHTponupyroT AelcTBHs IapTHEpPa
66. Konrponbnas TecTupoBaHue 10 BapHaHTaM Hayuamcsa: npumeHsITh PerynsatuBHbie:
padota Ne4 T'UA nemoepcuun MOJIyYE€HHBIE 3HAHUS U OCYUIECTBJISIOT MOIIATOBBIA W UTOTOBBIA KOHTPOJIb 11
Pemenne TUA c(OpMHUpPOBAHHBIC YMEHHUS JUIS pe3ynbpTary
peleHus yueOHbIX 3a1a4 ITo3HaBaTenpHbIE:
CTpOSIT peyeBOe BBICKA3bIBAHKE B YCTHOM U IMMCEMEHH
bopme
KoMmMyHuKaTHBHBIE:
DopMyIUPYIOT COOCTBEHHOE MHECHHUE
Y TIO3ULIIO
67 - 70 Pesepn




