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1. IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA.
8 knacc
JINYHOCTHBIMH pe3yJbTaTaMH M3y4yeHHUs IpeaAMeTa «XuMus» B 8 Kiacce SBISIOTCA
CJIEAYIOLIME YMEHUS:

e Oco3HaBaTh €AUHCTBO M LEJOCTHOCTb OKPYXAIOLIEr0 MHpA, BO3MOXKHOCTU €ro
IIO3HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE IOCTHM)KEHUH HAayKH.

o IlocTeneHHO BbICTpauBaTh COOCTBEHHOE IIEJIOCTHOE MMPOBO33PEHHME: OCO3HABATh
NoTpeOHOCTh W TOTOBHOCTb K CaMOOOpa3o0BaHMIO, B TOM YHCIE€ M B paMKax
CaMOCTOSITENIHOM J1€ATEIbHOCTH BHE LIKOJIBI.

e OueHuBaTh HKOJOTMUECKUI PUCK B3aUMOOTHOILIEHUH YEJIOBEKA U IPUPO/IBL.

e  ®opMupOBaTh IKOJIOTMUYECKOE MBIIUIEHHE: YMEHHME OLIEHHBATH CBOK JIEATENBHOCTh U
HOCTYIIKU JIPYTUX JIIOJIEH C TOYKU 3PEHMsI COXPAaHEHUs OKPYKAIOLICH cpeabl - rapaHTa
KU3HH U OJIaromnorydus Jioieil Ha 3emie.

MertanpeamMeTHble Ppe3yJbTAThl BKJIIOYAIOT OCBOEHHbIE OOYYAIOUIMMHUCH MEXIpPEAMETHbIE
NOHATUS W  yHUBEpCalIbHble y4yeOHbIE JACWCTBUS  (PETYJISATHBHBIC, MO3HABATENbHEIC,
KOMMYHHUKATHBHBIE).

VYcinoBuem  (QopMHpOBaHUS MEKIPEIMETHBIX MOHATHH, TakWX, Kak cucrema, (akr,
3aKOHOMEPHOCTb, (DEHOMEH, aHalu3, CUHTE3 SBISIETCS NPUOOpPETEHHE HAaBBIKOB pabOTHI C
uH(popMalrel, ydacTue B IPOEKTHOM €A TEIbHOCTH.

B coorBerctBun ®I'OC OOO BbLIENAIOTCA TPU TPYHIBI YHUBEPCAIBHBIX Y4EOHBIX NEHCTBHIA:
peryisiTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE.

Pecyramuenvie YY/I.

o CaMocTosITeTbHO OOHApyXHMBaTh U (POPMYIHMPOBATH Y4EOHYIO MpPOOIEMY, ONPEACISTH
1eJb y4eOHOU AeATeNbHOCTH, BBIOUPATh TEMY IPOEKTA.

e Brigsurars Bepcuu peuieHus NpoodaeMbl, 0CO3HaBATh KOHEUHBIN pe3yibTaT, BHIOUpPATh U3
IPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHMS LIEIIH.

e CocraBnsaTh (MHIMBUIYaJbHO WM B IPYMIE) IJIaH PEIICHUs MPOOJIeMbl (BBIIOJHEHUS
MIPOCKTA).

e Pabotas mno muaHy, CBepsTb CBOM JAEWUCTBUS C LEIbIO U, NPU HEOOXOIUMOCTH,
UCTIPABIIATH OLUMOKH CaMOCTOSATEINBHO.

e B nuanore ¢ yuurenemM COBEpIIEHCTBOBAaTb CAMOCTOSATEIbHO BbIPAOOTAaHHBIE KPUTEPUU
OLICHKH.

Cpeocmeom ¢hopmuposanusa perynsTuBHBIX Y'Y ][ cnykar TEXHOJIOTUS MPOOJIEMHOTO JAUaiora
Ha OJTale MW3Y4EeHUS HOBOIO MaTepuaja M TEXHOJOIMs OLEHHBAHUS 00pa3oBaTelbHbBIX
JTOCTHXKEHUH (yueOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

e AHanu3upoBaTh, CpaBHHUBATh, KJIaCCUPUIMPOBaTHL U 0000maTh (PAaKThl U SIBICHUS.
BBISBIATS NIPUYMHBI U CIEACTBUS IPOCTHIX SBICHUM.

e OcymiecTBIsATh CpaBHEHHE U KJIACCU(PHUKALMIO, CAMOCTOATEIBHO BBIOUpPAsi OCHOBAHUS U
KPUTEPHH Ul YKa3aHHBIX JIOTHUECKUX ONepaluid; CTPOUTh KIAacCU(UKALUIO HA OCHOBE
JTUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS).

e CTpouTh JIOTHYECKOE pACCYKICHHME, BKIIOYAIOLIEE YCTAHOBJIEHHE IPUYMHHO-
CIIEICTBEHHLIX CBS3EH.

e Co3maBaTh CXEMaTHMYECKHE MOJEIM C BBIACIECHUEM CYHIECTBEHHBIX XapaKTEPUCTHK
o0BeKTa.

e CoCTaBNATh TE€3UCHI, PA3IMUHbIEC BU/IbI IIJIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.).

o IIpeoGpazoBeiBaTh MH(POPMAIIHIO U3 OJHOTO BHUJIA B IPYroi (TaOIHILy B TEKCT U TIP.).

o BrIunThIBaTH BCE YPOBHM TEKCTOBOM MH(pOpPMAIIHH.

e VYMeThb ONpeneniarTb BO3MOXHBIE HCTOYHHUKHM HEOOXOIUMBIX CBEICHHM, MPOU3BOJIUTH
NOUCK MH(OPMALINH, aHAIU3UPOBAThH U OLIEHUBATh €€ T0CTOBEPHOCTb.

Cpeocmeom Gopmuposanus mno3HaBaTenbHBIX YVY]| ciuyxar y4yeOHBIM Marepuan |
NPOAYKTHBHBIC 3a/1aHUs yueOHMKa, HAlleJICHHbIE Ha!




- OCO3HAHUE POJIU BEILIECTB;
- PAaCCMOTPEHHE XUMHYECKHUX MPOIIECCOB;

- UCTIOJIb30BaHNE XUMHUUECKUX 3HAHUH B OBITY;

- 00BSICHEHHE MUPa C TOYKU 3PCHUSI XUMHUH,

- OBJIQJICHUE OCHOBAMM METOJOB €CTCCTBO3HAHUS.
Kommynukamugnwoie YY/I:

CaMoCTOATEIbHO OpPraHMU30BbIBATh Y4eOHOE B3aMMOJEHCTBHE B TIpymie (ONpereisTh
oO11ye e, pacpeesiaTh PO, T0r0OBapUBaThC APYT C APYTOM U T.1.).

Cpeocmeom popmupoeanus KOMMYHUKATUBHBIX YY/[ ciyxaT TEXHOJIOTHS HpOOJIEMHOTO
nuanora (MOOYKMAIOMMK M TOMBOIANIMKA JHAIOr) W paboTa B MalbIX TIpYIIax, TaKkKe
HCIIOJIb30BAHHUEC HA YPOKax 3JICMCHTOB TCXHOJIOTUU IMPOAYKTUBHOI'O UTCHUA.

IIpeamMeTHbIe pe3yabTaThI:

BbINnyCKHUK HAYYMTCS:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHIE, U3MEPEHUE, SKCIIEPUMEHT;
pacKpbIBaTh  CMBICT  OCHOBHBIX XHMHYECKHUX [MOHSATUH  «aTOM», «MOJIEKYJan,
«XUMHUYECKHUH 3JEMEHT», «IIPOCTOE BELIECTBO», «CIOKHOE BEIIECTBOY», «BAJECHTHOCTHY,
«XUMHYECKas peaKIus», UCIOJIb3ys 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

pa3ianyaTh XUMUYECKUE U (PU3UYECKHE SIBIICHUS;

Ha3bIBaTh XUMHUUECKHUE DJIEMEHTHI;

OTIpEeIeIIATh COCTAB BEUIECTB MO UX (hopmynam;

OMPEIETATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COCTMHEHUSIX;

ONPENENATh TUIl XUMUYECKUX PEaKIUi;

Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHA;

BBISIBJIATh IIPU3HAKU, CBUJETEIBCTBYIOUIME O MPOTEKAHUM XWMHUYECKOW pEeaklUHuH Ipu
BBITIOJIHCHUH XUMHYECKOTO OIbITA;

COCTaBIATH GOPMYIbI OMHAPHBIX COEIUHEHUN;

COCTABJISITh YPABHEHHS] XUMHYECKUX PEAKIIHIA;

coOiroaaTh npaBuia 6€30mMacHoOi paboThI MPU MPOBEACHUU OTIBITOB;

MOJIH30BaTHCA JJAOOPATOPHBIM 000PYIOBAaHUEM U TIOCY/IOM;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA M0 (POpMyJsie COeAMHEHNUS;
BBIUKCIISATH KOJIWYECTBO, OOBEM WM MAacCy BeIIeCTBa MO KOJIHYECTBY, 00beMy, macce
peareHTOB WJIH MPOAYKTOB PEAKIIHH;

PacKpbIBaTh CMBICII IOHATHS «PACTBOP»;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILLIECTBA B PACTBOPE;

Ha3bIBaTh COEIMHEHHUS U3YyYEHHBIX KIACCOB HEOPTAHMYECKUX BEIIECTB;

XapakTepu3oBaTh (U3MYECKME MW XHMMHUYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKHUX BEIECTB: OKCHIOB, KIUCIOT, OCHOBAHUM, COJIEH;

OTpeAeNATh MPUHAICKHOCTD BEIIECTB K ONpPEACICHHOMY KJ1acCy COEIMHEHMI;
COCTaBIATH (OPMYIBI HEOPTAHUYECKUX COCTUHEHHUIN U3YYeHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, TMOATBEPKIAIONIME XUMHUYECKHE CBOWCTBA HM3YYECHHBIX KIIACCOB
HEOPTraHWYECKUX BEIECTB;

pacro3HaBaTh OMBITHBIM MYT€M PACTBOPBI KUCJIOT U MIEIOUYEH MO M3MEHEHHIO OKPACKU
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3h MEXKIY KJIaCCAMHU HEOPTAHUUECKUX COSIMHEHU;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBIACHATh (U3UYECKUNA CMBICT aTOMHOTO (TOPSIKOBOIO) HOMEpa XHMHUUYECKOTO
aJIeMeHTa, HOMEPOB I'PYINIbI U Nepuoa B nepuoanueckoi cucreme [I.1. Menneneesa;
COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB IMEPBBIX 20 AJIEMEHTOB MEPUOTUYCCKON CHCTEMBI
JI.1. MeHneneena;



e  PaCKpBIBATh CMBICI TIOHATUN: «XUMHUYECKAs CBSA3bY», «IJIEKTPOOTPHUIIATEIHLHOCTHY;

e XapaKTepu3OBaTh  3aBUCUMOCTh  (U3MYECKHUX  CBOMCTB  BEIIECTB  OT  THUNA
KPUCTAITMYECKON PEIIeTKY;

e  ONpENENATh BUJ XMMHUYECKOHW CBSI3M B HEOPTAHUYECKUX COCTUHCHUSX;

e u300pakaTh CXEMBI CTPOEHHUS MOJIEKYJ BEHIECTB, OOpPa30BaHHBIX pPa3HBIMH BHIAMH
XHMHYECCKHX CBS3CH;

e pacKpbIBaThb CMBICI TIOHATUHA  «HOH», «KATHOH», «AHUOH», <OJCKTPOIHUTH,
CHEDJICKTPOJIUTBDY, «JICKTPOIUTHYECKAsT JHUCCOIUAIU», «OKHCIHTEIbY, «CTEICHb
OKHCJICHUS» «BOCCTAHOBUTEIIbY, «OKMCIICHUE), «BOCCTAHOBJIICHHE),

e OMNpENENATh CTENICHb OKUCIICHUS aTOMa 3JIEMEHTA B COSMHEHUU;

o paCKpBIBaTB CMBICJI TGOpI/II/I BHCKTpOHHTquCKOﬁ Jucconuaniuu,

e  COCTaBJIATh YPAaBHEHHUSI JIEKTPOJTUTHUCCKOM TUCCOIUAIINN KUCIIOT, IIEJI0YeH, COJICH;

e OOBSICHATH CYIIHOCTH IMPOIIECCA DICKTPOIUTUICCKON TUCCOIUAIMN U PEAKIIUii MOHHOTO
obMeHa;

o COCTAaBJIATH ITOJIHBIC U COKpaH_[eHHBIe HNOHHBIC ypaBHCHI/ISI peaKL[I/II/I O6MeHa;

e  OMNpENENATh BO3MOXHOCTh MPOTEKAHUSI peaKI[Uii HOHHOTO OOMEHa;

e MPOBOJUTH PEAKIMHU, IOJTBEPKIAOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX BEILIECTB;

e  OMNpENENATh OKUCIUTENIb U BOCCTAHOBUTEIIb;

° COCTAaBJIATH ypaBHeHm{ OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKquI;

e  KJACCU(UIMPOBATH XUMUUYECKHUE PEAKIIMH 110 PA3TMYHBIM ITPU3HAKAM;

° XapaKTepI/I?;OBaTI) B3aMOCBS3b MC)KI[y COCTaBOM, CTpOCHI/IeM nu CBOﬁCTBaMH METaJIJIOB,

e TPaMOTHO OOpAIATHCS C BEIIECTBAMH B TOBCEAHEBHOMN KU3HU;

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

. 6bld€u2an’Zb u npoeepiams IKCNEPUMEHMANIbHO 2cUNOmesbl O XUMUYECKUX ceoﬁcmeax
geujecmes Ha OCHOBe UX coCmasa u CmMpoeHuss, Ux CHOCOOHOCMU 6CMYNAMb 68 XUMUYeCKUue
peaxkyuu, o xapakmepe u npoOYKmMax pasiudHblx XUMU4eCKUX peaxKyutl;

e Xapakxmepuzo8amuv Gewecmea no cocmasy, CMpOeHUuro U C80UCMEaM, YCMAHABIUBAMb
npullLlHHO'CJZeaC’n’ZGeHHble C6A3U Mesfcdy aaHHblMl/l xapakmepucmukamu eewecmed,

e cocmasnamv MOJEKYIApPHble U NOJHble UOHHblE YPABHEHUsl NO COKPAWEHHbIM UOHHbIM
YPABHEHUAM,

e cocmasniamv  YPAGHEHUs — peakyul,  COOMBEMCMBYIOUUX  NOCIE008AMENbHOCTU
npeepameHmZ HeopcaHUu4yeCcKux sewecme pasluiynblx Kiaccos,

e UCNONL308aAMb NPUOOPEemeHHble 3HAHUSA O IKON02UYECKU 2PAMOMHO20 NOBEOCHUsl 8
oKpyarcaroujeli cpeoe;

*  UCNONBL308AMb NPUOOPEMEHHbIE KIIOYesble KOMNEeMe YUl npu 8blNOJIHEHUU NPOEKMO8 U
yll€6HO'MCCJZ€aO(?Clm€]leKMX 36106111 no Uu3y4eHuio 6‘601/7077’16, CnOCO606 nojqy4yeHus u
PACNO3HABAHUS BeUjeCmE;

L] oco3Hasamsvp 3HAYEHUe meopemudecKux 3HGHMZZ no Xumuu aﬂ}l npakmuquKozZ
OesimeslbHOCMU Yelo8eKd.

9 knacc
JINYHOCTHBIMH pe3yJbTaTaMU W3ydeHUs TMpeaMera «XuUMHUs» B 9 Kiacce SBISIOTCS
CIEeYIOIINE YMEHHUS:

e TlocTeneHHO BBICTpanBaTh COOCTBEHHOE ICJIOCTHOE MHUPOBO33pEHUE:!

— OCO3HaBaTh COBPEMEHHOE€ MHOroOOpa3ue THUIIOB MHPOBO33PEHHs, OOIIECTBEHHBIX,
PENMTHO3HBIX, ATEUCTHUYECKUX, KYJIbTYPHBIX TpPAaAWLHNA, KOTOPBIE ONPEIEISAIOT pa3HbIe
00BSICHEHUS TIPOUCXO/ISIIETO B MUPE;

— € YyYeTOM 3TOr0 MHOT000Opa3usi MOCTEIICHHO BhIPA0OATHIBATH CBOM COOCTBEHHBIC OTBETHI Ha
OCHOBHBIE JKU3HEHHBIE BOIIPOCHI, KOTOPHIE CTABUT JINYHBIN KU3HEHHBIN OIIBIT,

— y'-II/ITBCSI HpI/ISHaBaTI) HpOTHBOpqu/IBOCTI) 158 HCSaBepHIeHHOCTB CBOUX B3TJIAA0B Ha MI/Ip,
BO3MOXKHOCTb UX U3MEHEHHMSI.

o Y'-II/ITI)CX HCITIOJB30BATh CBOU B3TJIAAbI HA MI/Ip JUISL O6”I)$ICH€HI/I$I paSJ'II/I'—IHI)IX CHTyaHHﬁ,
pelleHrs BOZHUKAIOIINX MPOOIeM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.



e Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTH M M3Yy4aTh B YUEOHHKAX MO Pa3HBIM IMpeaMeTaM
MatepHai (13 MaKCUMyMa), UMEIOIUI OTHOLIEHHE K CBOUM MHTEpEcaM.

o Hcnonp3oBarh CBOM HMHTEpEChl Uil BBIOOpa WHAMBHIYAIbHOH 00pa3zoBaTeiabHOMN
TPAaEeKTOPUH, NOTEHIIMAIBHOM Oyaymiel npopeccun U COOTBETCTBYIOLIETO MPO(UIBHOTO
o0OpazoBaHusl.

o IIpuoOperarh ONBIT y4acTus B J1eNax, IPUHOCSIIUX HOIb3Y JIIOISM.

e VYUUTBCS CAMOCTOSITENIFHO BBHIOMpATh CTWIJIb IMOBEIEHHS, NMPUBBIYKH, 00ECIEUNBAIOIINE
Oe3omacHblil 00pa3 )KU3HU U COXPAHEHUE 3/J0POBbs — CBOETO, a TaKXkKe OJM3KUX JII0JIeH 1
OKPYKaOIIHX.

e YuuThCSA CaMOCTOSITEIIBHO IIPOTUBOCTOSATH CUTYalUsM, IPOBOLUPYIOIUM Ha IOCTYIIKH,
KOTOPBIE YTPOXKAIOT OE30MaCHOCTH U 3J0POBBIO.

e BriOupare nocTynku, HaleJIeHHbIE HA COXpAaHEHHE M OepeXHOEe OTHOIIEHUE K MIPUPOJIE,
0COOEHHO JKMBOH, u30eras NPOTHBOMOJOXKHBIX IOCTYNKOB, MOCTENEHHO Yy4yach U
OCBaMBasi CTPATETUIO PALIMOHAIBHOIO IIPUPONOIOIb30BaHUS.

e VYuurthcs yOEKIATh JPYIHX JIIOJEH B HEOOXOAMMOCTH OBIAJICHUS CTpaTeruei
paOHaIbHOIO IPUPOIOIOIB30BAHUS.

e Hcnonb3oBarh 53KOJOTMYECKOE MBIIUIEHUE JJIs BbIOOpa CTpaTeruu COOCTBEHHOI'O
IIOBEJICHUS B KAUECTBE OJHOW U3 LIEHHOCTHBIX YCTaHOBOK.

Cpeocmeom pazeumus TMUHOCTHBIX PE3YJIbTATOB CIIy)KaT y4eOHbIM MaTepuan v NpoJyKTUBHBIE
3aJjaHus yueOHMKa, HAlleJIeHHble Ha YMEHHE OLICHHMBATh ITOBEJICHHE YEIOBEKa C TOYKH 3PEHMS
XUMHYECKON 0€30M1aCHOCTH 10 OTHOLIEHUIO K YEJIOBEKY U IIPUPO/IE.

MeTtanpeaMeTHble Ppe3yJbTAaThl BKJIIOYAIOT OCBOEHHbIE OOYHYAIOUIMMHUCH MEXIpPEAMETHbIE
NOHATUS U yHHMBEpcaJbHble y4yeOHblE JAEWCTBUS  (PEryJsATUBHbBIE, I[103HABaTENbHbIE,
KOMMYHHUKATHBHBIE).

VYcnoBueM (QOpMUPOBaHHSA  MEXIPEAMETHBIX IOHATUM, TakuX, Kak cucTeMa, (akT,
3aKOHOMEPHOCTb, (DEHOMEH, aHalu3, CUHTE3 SBISIETCS NPUOOpPETEHHE HaBBIKOB pabOTHI C
uH(popMalrel, ydacTue B IPOEKTHOM e TEIbHOCTH.

B coorBerctBun ®I'OC OOO BBIACHAIOTCS TPU TPYIIBI YHUBEPCAIbHBIX y4eOHBIX IEHCTBUIL:
peryisiTUBHbIE, I03HABATEIbHbIE, KOMMYHUKATUBHBIE.

Pezynamuenvie YY/I:

o CamocrosTenbHO OOHapyxuBaTb U (OpMyIHpoBaTh MpoOieMy B KIACCHOM U
UH/IMBUYaJIbHOM yueOHOM NesITeTbHOCTH.

e Brigsurars Bepcuu peuieHus NpoodaeMbl, 0CO3HaBATh KOHEUHBIN pe3yibTaT, BIOUpATh U3
IIPEJUIOKEHHBIX U NCKATh CAMOCTOSITENIBHO CPEACTBA TOCTUKEHUS LIEIIH.

e CocraBnsaTh (MHIMBUAYaJbHO WM B TPYMIE) IJIaH PEIIeHUs MpoOsieMbl (BBIIOJHEHUS
IPOEKTA).

e [lonOupath k KaxI0¥ Ipodsieme (3a1aue) aIeKBaTHYIO € TEOPETHUECKYIO MOJIETTb.

o Paboras no nmpemIoXeHHOMY M CaMOCTOSITENIbHO COCTABJICHHOMY IUIaHY, MCIIOJIb30BaTh
Hapsily ¢ OCHOBHBIMU M JOIIOJIHUTENbHBIE CPENICTBA (CIIpaBOYHAs JIMTEPATYpA, CIOKHBIE
npuOOpHI, KOMIBIOTED).

e [lmanupoBaTh CBOIO MHAMBUIYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

o Paborarb 1O CaMOCTOSTENBPHO COCTABIEHHOMY IUIaHYy, CBEpSSICb C HMM M LENbIO
JeSITEJIbHOCTH, UCIIPABIISIsl OLIMOKH, CIIOb3Ys CAMOCTOSITEILHO MOJOOpPAaHHbIE CpEACTBa
(B ToMm uncie u UnTepHer).

e (CB00OAHO MOJB30BATHCS BHIPAOOTAaHHBIMU KPUTEPUSIMU OIIEHKH M CAMOOLIEHKH, UCXOJI
U3 1eJId U UMEIOIIUXCS KPUTEPHUEB, Pa3iinyasi pe3ylbTaT U CIIOCOOBI AEHCTBHIMA.

e B xoxe mpencraBieHus MpoeKTa JaBaTh OLIEHKY €ro pe3yibTaTaM.

e (CamMOCTOATENBHO OCO3HAaBaTh IPUYMHBI CBOErO YCIE€Xa WM HEYCIeXa M HaxoIuTh
CrocoObl BBIX0/1a U3 CUTYallU HeycIexa.

e VYMeTb OLEHUTHh CTENEHb YCHEIIHOCTH CBOEH WHAMBHUIYyalbHOH 00pa3oBaTeNbHOM
JeSITeIbHOCTH.




e JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KadecTBaM M YepTaM XapakTepa («KaKoB si»),
OTIpEIeIIATh HAIMIPABJICHUS CBOET0 Pa3BUTHUS («KAKUM s XOUYy CTaTbhy, «YTO MHE JIJISl ATOTO
HAJIO CACIAThY).

Cpeocmeom ¢hopmuposanusa perynsTuBHbBIX Y'Y ][ coykar TEXHOJIOTHS MPOOJIEMHOTO JAUaiora
HA OJTane W3Y4YCHHWs] HOBOTO MaTrepuala W TEXHOJIOTHS OIICHHBAaHHS 00pa3oBaTElbHBIX
JIOCTHOKCHHH (YI€OHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

e AHanu3upoBaTh, CPABHUBATD, KJIACCU(PUIIUPOBATH U 0000IIATH MOHSITHS:

- J1aBaTh OIpPEJICIICHUE TMOHSATUSAM Ha OCHOBE M3YyUYEHHOTO Ha PA3JIMYHBIX MpeaMeTax y4eOHOTro
MaTepuana;

- OCYILIECTBIIATH JIOTHUECKYIO ONEPaII0 YCTAHOBJICHUS POJIOBUIOBBIX OTHOILICHHU;

- 0000maTh MOHATHS — OCYIIECTBISATH JIOTMUYECKYIO OIEpaIfio IMepexoja OT IOHATUSA C
MEHBIIIIM 00bEMOM K TIOHATHUIO C OOIBIIUM 00BEMOM.

e CTpouTh JOTHYECKOE pacCyXKICHHE, BKIIOYAIOIIEe YCTAHOBJICHHE MPHUYUHHO-
CIIEICTBCHHBIX CBSA3CH.

e Co3maBaTh MOAENUM C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa,
npeoOpa3oBbIBaTh MOJIEIM C LETbI0 BBISABICHUS OOIIMX 3aKOHOB, OMNPEIEISIOIINX
JAHHYIO MIPEIMETHYIO 00J1acTh.

e IlIpencraBnsaTs HHGOPMAITHIO B BUJIE KOHCIIEKTOB, TAOIUII, CXeM, TPaQHKOB.

o IIpeoOpa3oBbiBaTh MHPOPMAIIMIO U3 OJHOTO BUAA B APYrod U BBHIOMPATH YAOOHYIO IS
cebst popmy (ukcaruu U npeacrapieHus nHpopmanuu. [IpeacraBnare HHPOpPMALKIO B
ONTUMATBHON (hOpME B 3aBHCUMOCTH OT aJipecara.

e [lonumass mo3uLMIO APYroro, pasiuyaTh B €ro pe4yd: MHEHHE (TOYKY 3pEeHus),
JIOKA3aTeNbCTBO (apryMeHThl), (aKThl, THUIIOTE3bl, aKCHMOMBI, Teopuu. Jlig sToro
CaMOCTOSITEJIbHO HCIOJIb30BaTh Pa3IMYHbIC BUJIBI YTEHUS (M3ydarolee, MPOCMOTPOBOE,
03HAKOMUTEIBLHOE, TOMCKOBOE), IPUEMBI CITYIIAHHUS.

e CamoMy co37aBaTh MUCTOYHUKH WH(POPMAIIUN PA3HOTO THIA U JIJISI Pa3HBIX AyJAHTOPHIA,
coOiroaaTh npaBuia HHGOPMALMOHHON OE30MMaCHOCTH.

e VYMeTh HCHOJb30BATh KOMIBIOTEPHBIE W KOMMYHUKAI[MOHHBIE TEXHOJIOTHH Kak
WHCTPYMEHT ISl TOCTUXKEHUS CBOUX IIeTIeH.

Cpeocmeom Gopmuposanus mno3HaBaTenbHbIX YVY]| ciuyxkar y4yeOHBIM Marepuan u
MPOJYKTUBHBIE 3a7jaHusl YueOHUKA, HAIIEIICHHbIE HAa Pa3BUTHE:

- OCO3HAHME POJIH BEILECTB;

- pPacCMOTPEHNE XUMHYECKHUX MPOIECCOB;

- UCTIOJIb30BaHNE XUMHUUECKUX 3HAHUH B OBITY;

- 00bsCHEHUE MUPA C TOYKHU 3PEHHS] XUMUMU;

- OBJIaJICHUE OCHOBAMH METOJIOB €CTECTBO3HAHMS.

Kommynuxamuenwvie YY/I:

e OtcTrauBas CBOIO TOUYKY 3pEHUs, TPUBOAUTH ApTyMEHTBI, TOATBEPKIAst UX (PaKTaMH.

e B muckyccuum ymeTh BBIABUHYTH KOHTPApryMEHTHI, mepedpasupoBaTh CBOK MBICTH
(BaieHre MEXaHU3MOM PKBUBAJICHTHBIX 3aMEH).

e VYUHUTBhCS KPUTUYHO OTHOCUTHCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpU3HAaBaTh
OmMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

o [TloHWMas MO3WIHMIO [PYroro, pasiHyaTb B €ro pedyd: MHEHHE (TOYKy 3peHus),
JT0Ka3aTeNbCTBO (apryMEHThI), (aKThl; THIIOTE3bI, AKCHOMBI, TEOPHUH.

e VYMeTh B3IJISIHYTh Ha CUTYallMI0 C MHOM MO3UIMU U JIOTOBapHUBAThCS C JIFOABMHU HHBIX
MTO3UIUH.

Cpeocmeom ¢hopmupoeanus KOMMYHUKATUBHBIX YVY]| ciy)xaT TEXHONIOTHS MPOOIEMHOTO
nuanora (moOyXmaroluii W TOABOISIIMKA JUAJIOT) W paboTa B MajbIX TPYIIax, TaKkKe
HCIIOJIb30BaHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTUU MPOTYKTUBHOI'O YTEHHUS.

IIpeaMeTHbIE pe3yJbTaThI:

BbInyCKHUK HAYYMTCS:




XapaKTepU30BaTh OCHOBHBIC METO/IbI TO3HAHUS: HAOIIOICHIE, N3MEPEHUE, SKCIIEPUMEHT;
ONKCHIBATh CBOICTBA TBEPIBIX, JKHUJIKHX, TIa3000pa3HbIX BEIIECTB, BBIIEIAST UX
CYILIECTBEHHbBIC MTPU3HAKY;

pacKpbiBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TIOHATUH  «aToM», «MOJIEKYJay,
«XUMHYECKHUH 3IEMEHT», «IIPOCTOE BEIIECTBOY», «CIOKHOE BEILIECTBOY», «BAJICHTHOCTHY,
«XUMUYECKas peaklus», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMUMU;

pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPUH;

pa3indatb XUMHYCCKUC U (1)I/I3I/I‘ICCKI/IG SIBJICHUSA,

HA3bIBaTh XUMUYECKHUE 3JIEMEHTHI;

OTIPEICIIATh COCTAB BEUIECTB MO UX (hopmynam;

OTIpeeNATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

ONpCACIIATh TUII XUMUYCCKUX peaKuHﬁ;

HA3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUit;

BbIABJIATE HNPU3HAKHU, CBUACTCILCTBYIOIIUC O HNPOTCKAHHUU XUMHUYECKOU pakuuu 1npu
BBIMIOJTHEHUH XUMUYECKOI0 OTIbITA;

COCTaBIIATH (OPMYJIBI OWHAPHBIX COCTUHEHUM;

COCTaBIISITh YPaBHEHUS XUMUYECKUX PEAKIUI;

coOnroaaTh npaBuiia 6€30MacHoOi padoThI IPU MPOBEAECHUHN OIBITOB;

MOJIb30BATHCS JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIYKCIIATH OTHOCHUTEILHYIO MOJIEKYIISIPHYIO U MOJIAPHYIO MacChl BELIECTB;

BBIUHCIISTH MAaCCOBYIO JIOJTF0 XUMUYECKOTO 3JIEMEHTa Mo PopMyJsie COeAMHEHNUS,
BBIYHCIIATh KOJMYECTBO, 00bEM MJIM MacCy BEIECTBA MO KOJUYECTBY, 00BEMY, Macce
peareHToB WU MPOAYKTOB PEaKIIHH;

XapaKTCPpHU30BaATh (1)I/I3I/I‘-I€CKI/IG U XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB: KUCTIOpOAa U
BOJIOPO/IA;

MoJIy4aTh, COOMPaTh KUCIOPOI U BOJIOPOJ;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEUIeCTBa: KUCIOPO, BOAOPO/I;
pacKpbIBaTh CMBICH 3aKOHA ABOTApO;

PacKpbIBaTh CMBICI MOHATUH «TEIIOBOM 3(PPEKT peaknmny», «MOISIPHBIA 00BEMY;
XapaKkTepu30BaTh (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA BO/IBI;

PacKpbIBaTh CMBICII IOHSATHUS «PACTBOP»;

BBIYHCIIATh MAaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISAITH PACTBOPHI C OMPEACIICHHOW MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCAUHCHH A N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCUICCTB,

XapakTepu3oBaTh (uU3MUecKHe W XUMHYECKHE CBOWMCTBAa OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

ONpeeNsATh MPUHAJICKHOCTh BEILIECTB K ONPEACIICHHOMY KJIAaCCy COSUHEHNU;
COCTAaBJIAATH q)OpMYJ'II)I HEOPTaHUYCCKUX COG)II/IHGHI/Iﬁ HU3YUCHHBIX KJIaCCOB,

MPOBOJIUTh ONBITHI, MOATBEPKIAIOIIME XUMUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
HEOPTaHNYCCKUX BCIICCTB,

pacno3HaBaTh ONBITHBIM MYTEM PACTBOPBI KHCIOT U LIENOYEH MO U3MEHEHUIO OKPACKU
WHIUKATOPA;

XapaKTepU30BaTh B3aUMOCBSA3b MEXAY KJIACCAMU HEOPTaHUUECKUX COCAUHEHUN;
packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.1. Menneneena;

OOBSACHATh (U3MUYECKUNH CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa XHUMHYECKOTO
3JIEMEHTa, HOMEPOB I'PYNIIBI U eproza B nepuoaudeckoit cucreme .M. Menneneesa;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS CTPOCHHUS aTOMOB, CBOWMCTB JJEMEHTOB B
npeaciax MajbIX IMEPHUOIOB U I'NTABHBIX MOATPYIIIT;

XapaKTepu30BaTh XMUMHUYECKHUE DJIEMEHTH (OT BOAOpOJA A0 KalbllMs) HA OCHOBE HUX
MOJIOXKEHUs B mepuoandeckoit cucreme J[.M. MeHnneneeBa u 0COOEHHOCTEH CTPOCHHS UX
aTOMOB;



COCTAaBJIAATh CXCMBbI CTpOeHI/IH aTOMOB HepBbIX 20 3JICMCHTOB HGpHOI[H‘IGCKOﬁ CUCTCMBbI
J.. Menneneena;

PacCKpBIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATEIHLHOCTDY;
XapaKTepu30BaThb  3aBUCHUMOCTh  (PU3MYECKMX  CBOWCTB  BEHIECTB  OT  THIIA
KPUCTAJUTMYECKON pelIeTKH;

OTIPENICTIATh BUJI XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHCHUSX;

M300paxaTh CXEMBbI CTPOCHHUS MOJICKYJT BEIIEeCTB, OOpa30BaHHBIX PAa3HBIMU BUIAMH
XHUMHYECKHUX CBSI3EH;

pacKpbIBaTh  CMBICH TOHSATHH  «HOH», «KATHOH», <«AHUOH», «IJICKTPOJIUTHI,
CHEDJICKTPOJIMUTBIY, «IJICKTPOIUTHYECKAsT JHUCCOIUAIUA», «OKHCIHTEIb», «CTCTIICHb
OKHCJICHUS» «BOCCTAHOBUTEIIbY, «OKUCICHUE), «BOCCTAHOBIICHHE,

OTIPENICTIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSMHEHUU;

paCKpBIBaTB CMBICJI TeOpI/II/I BHGKTPOHHTHHGCKOﬁ Juccoluanuu,

COCTABJISITh YPABHEHHS DJICKTPOITUTHUYCCKON TUCCOIMAIN KUCIIOT, IIEJI0YeH, COJICH;
OOBSICHATH CYIIHOCTh MPOIIECcCa IEKTPOJUTHUECKON TMCCOIMAIMY U PEaKLMii HOHHOTO
obMeHa;

COCTAaBJIATH ITOJIHBIC U COKpaHICHHI)IG NOHHBIC ypaBHeHI/Iﬂ peaKIII/II/I 06MeHa;

OTpEeIeATh BO3MOKHOCTh IPOTEKAHUS PEaKIIii HOHHOTO OOMEHA;

HpOBOI[I/ITI) peaKHI/II/I, HOI[TBCp)KI[aIOHII/IC KaquTBeHHI)If/'I COCTaB pa?,J'II/ILIHBIX BCIICCTB,
OTIPENICIATh OKUCIUTETh M BOCCTAHOBHTEIID,

COCTAaBJIATH ypaBHeHI/Iﬂ OKHUCJIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHYECKOW PEaKIIHH;

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKUC peaKIII/II/I 1o paBJII/I‘IHI)IM HpI/I3HaKaM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMU HEMETAIIJIOB;
IPOBOAMTH OMNBITHl IO TOJYYEHHIO, COOMPAHUI0 M H3YYEHHIO XUMHUYECKHX CBOWCTB
ra3o00pa3HbIX BEIIECTB: YIICKUCIIOro ra3a, aMMHaKa;

paCH03HaBaTI) OIIBITHBIM HYTCM Fa3006p213HI)IC BCIICCTBA: yTJICKPICJILIﬁ ra3d 1 aMMHaK,;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/I1y COCTaBOM, CTPOCHHUEM U CBOWCTBAMU METAIJIOB;
Ha3bIBaTh OPraHMYECKHE BEIIeCTBAa MO HMX (opmyse: MeTaH, 3TaH, 3TUJIEH, METaHOI,
9TaHOJ, TIUILEPUH, YKCYCHAsI KHCIIOTa, aMUHOYKCYCHAs KHCIIOTa, CTEapUHOBAs KUCIOTA,
OJICMHOBAs KHMCJIOTa, TJII0K03a;

OIICHMBATh BIIMSHUE XHUMHUYECKOTO 3arps3HEHUS OKpY)KAIoIIeHd Cpelbl Ha OpraHu3M
YeJIOBEKa;

rPaMOTHO 00paIaThcs C BEMIECTBAMU B TOBCETHEBHOM KU3HU

OHpejleJ'IflTB BO3MOXHOCTH HpOTeKaHI/ISI peaKHI/Iﬁ HCKOTOpI)IX Hpe)ICTaBHTeHGﬁ
OpTaHMYECKUX BEIIECTB C KHUCIOPOJIOM, BOJOPOJIOM, METaNIaMH, OCHOBaHUSIMH,
raJJoreHaMHu.

Bbll’lyCKHHK MMOJYYMT BO3MOKHOCTD HAYYUTHCHA:

8b108U2AMb U NPOBEPSMb IKCNEPUMEHMATLHO 2UNOME3bl O XUMUYECKUX CBOUCMEAX
sewecms Ha OCHOBe UX COCMABA U CMPOEHUS, UX CNOCOOHOCIU 6CIYNAMb 8 XUMUYECKUe
peaxkyuu, o xapakmepe u nPpoOyKMax pasiuidHblX XUMUYECKUX PeaKyull;
Xapaxkmepuzoeams 8ewecmsea no cOCmagy, CMpoeHuio U CeoUCmeam, YCMAaHa8Iusams
NPUYUHHO-CLEOCMBEHHbIE C8A3U MeHCOY OAHHLIMU XAPAKMEPUCTIUKAMU 8eUieCmBd;
cocmaesnsims MOJEKYIspHble U NOJHbIE UOHHblE YPABHEHUS NO COKPAUWEHHbIM UOHHBIM
VPAaBHeHUsAM,

NPOCHO3UPOBAMb  CHOCOOHOCMb — Geujecmea  NpOAGIAMb  OKUCTUMENbHble — UTU
80CCMAHOBUMENbHBIE CBOUCMEBA C Y4enmoM cmenenel OKUCTIeHUs. 2JIeMEeHMO8, 8X00SAUUX 8
e2o cocmas;

coCmasnAms — YpaeHeHus  peakyui,  COOMEEemcmeyIouux  Nnocueo008amenrbHOCmu
npespaujeHuli HeOpeaHU4ecKux 6ewecme pasiuiHblx Kiaccos;

8b108U2AMb U NPOBEPSAMb IKCNEPUMEHMANLHO 2UNOME3bl O Pe3YIbmamax 6030eUcmausl
PA3IUUHBIX PaKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,



*  UCNONB308aMb NPUOOPEMEHHble 3HAHUA Ol IKOA0SUUECKU 2PAMOMHO20 NOBEOeHUs 8
OKpydcarouell cpeoe;

*  UCNOIB308AMb NPUOOPEMEHHbIe KIIYegble KOMNEMeHYUU NPpU 6biNOJIHEHUU NPOEeKMOos U
VUEOHO-UCCIe008AMENbCKUX  3a0ad NO U3YUEeHUI0 CBOUCMS, CHOC0D08 NOJyYeHUs U
PACNO3HABAHUSL BEUECE;

e 00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECTBAX U XUMUUECKUX NPOYECCax,

o KpUMUYeCcKu OMHOCUMbCA K NCe8OOHAYUHOU UHDOpMayuu, HedoOpOCOBeCMHOU peKiame
8 CPeOCcmeax Maccosol uHGopmayuu,

* 0CO3HABAMb 3HAYEHUEe MEeOPeMmuUYecKUx 3HAHUU NO XUMUU 0N NPAKMUYECKOU
0esimenbHOCIU Yelo8eKd,

e co30asamv Mmooenu U cxemvl OJisl peuleHUss Y4eOHbIX U NO3ZHABAMENbHbIX 3A0ay,
NOHUMAMb He0OX00UMOCIb COONOOEeHUsT NPEONUCAHULL, NPeONacaemblX 8 UHCIMPYKYUSIX
1O UCNONBL30BAHUIO IeKAPCME, CPeOCme ObIMOBOU XUMUU U Op.

2. COAEPKXAHME YYEBHOI'O KYPCA.
8 knacc.
BBenenue
[Mpenmer xuMuu. MeToapl TIO3HAHUS B XUMHH: HAOJIIOACHUE, SKCIEPUMEHT, MOJCITUPOBAHHE.
WcTOYHMKM XUMHYECKOM MHpOpMaLuu, €€ INOoJIydYeHUe, aHajlu3 M INPEeACTaBICHUE €ro
pe3ynbTartoB. [loHATHE O XMMHUYECKOM 3JeMeHTe W (hopMax €ro CyIecTBOBAaHUS: CBOOOTHBIX
aToMax, INPOCTBIX M CIOXHBIX BewlecTBax. [IpeBpamenus BemecTB. OTiIMYME XUMHYECKHX
peakmuii ot pusnyeckux sBIeHUA. Poib XUMUM B )KU3HU YenoBeka. XeMopuius u xeMopoOousi.
KpaTtkne cBeneHuss M3 UCTOPUM BO3HUKHOBEHHUS M Pa3BUTUS XMMHH. POib OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHUM XMMHUUYECKON Hayku — padboTel M. B. JlomonocoBa, A.M. bytneposa, /l.
H. MenneneeBa. XUMHUYECKasi CUMBOJIMKA. 3HAKU XUMHUYECKUX 3JIEMEHTOB U IIPOUCXOKICHUE UX
Ha3BaHW. Xumuueckue Gopmynbl. MHAEKCH U KodpduureHTsl. OTHOCHTENBHBIE aTOMHAs U
MoJIeKyJIsipHass Macchl. [IpoBeneHue pacdeToB MacCOBOM JIOJIM XMMHYECKOTO 3JIEMEHTa B
BEIIECTBE Ha OCHOBE ero ¢opmyibl. [lepuonnyeckas cucrema XuMuuecKux anementoB [[. U.
MenpeneeBa, ee CTpyKTypa: Majble M OOJbIIME MEPUOAbI, TPYIIbl M HOAIPYIIIHL
[Tepuoanueckas cuctema Kak CHpaBOYHOE MOcoOue sl MOJYYEHHs] CBEIEHMM O XMMHYECKHX
JJIEMEHTaX.
JemouncTpanuu. 1. Moaenu (mapocrepxaeBbie U Ctioapra—Dbpurieda) pa3auuHbIX NPOCTHIX U
CJI0’KHBIX BEILIECTB.
2. Konnekuus CTEKJISIHHON XxuMuueckod nocyasl. 3. Komiekus MarepuanoB U U3JENUN U3 HUX
Ha OCHOBE alOMHUHHUA. 4. B3aumozeiicTBue MpaMopa ¢ KHCIOTOM M IOMYTHEHUE MU3BECTKOBOM
BOJIBI.
IIpakTnuyeckue padorsl 1. IlpaBmia TexHMKH 0€30MacHOCTH MpH PabOTE B XHUMHYECKOM
kabunete. [Ipuemsl oOpaiieHuss ¢ 7ga0OpPaTOpPHBIM O0OpPYJOBAaHMEM U HarpeBaTElbHBIMU
npubopamu.
Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB
ATOMBI Kak (popMa CyIIecTBOBaHHUSA XMMUYECKHX 37eMeHTOB. OCHOBHBIE CBEJIEHHS O CTPOCHHUH
aToMOB. JloKka3aTenbCcTBa CIOXKHOCTU CcTpoeHus aTtoMoB. OmbiTel Pesepdopnpa. [lnanerapnas
MOJEJIb CTPOCHHS aTOMA.
CocTaB aTOMHBIX f/€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAA aTOMHAas Macca. B3auMocCBs3b
HOHSITUH «IIPOTOH», «KHEUTPOH», «KOTHOCUTENIbHASI aTOMHAsl Maccay.
M3MeHeHune yncia NpoTOHOB B si/Ipe aToMa — 00pa30BaHNUE HOBBIX XUMUYECKUX JIEMEHTOB.
W3meHeHne uuciaa HEHTpPOHOB B sjipe aroma — oOpa3oBaHue wu30TonoB. CoBpeMeHHOE
ONpEeNIETICHUE MTOHATUS «XUMUYECKUI 31eMEHT». M30TOIBI Kak pa3HOBHIHOCTH aTOMOB OJIHOT'O
XUMHUYECKOIO JIEMEHTA.
OnekTpoHbl. CTpOoe€HHME JIIEKTPOHHBIX YPOBHEH aTOMOB XWUMHYECKHX JJEMEHTOB MaJIbIX
nepuooB. IlonsATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.



Ilepuonuueckas cucrema XxuMuueckux 3yemeHToB [[. M. MeHneneeBa U CTpoeHHME aTOMOB —
buznyecKuit CMBICI MOPSIAKOBOIO HOMEpaA 3JIEMEHTa, HOMepa TPYIIbI, HOMEpa Mepuoa.
W3meHenne uyucna HJIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHMHUYECKOTO
JJeMeHTa — 00pa30BaHUE MOJOKUTENBbHBIX U OTPULIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMu METaJUIOB M HeMeTa/uioB. [IpuumHbl U3MEHEHHS] METAUIMYECKUX U HEMETAINTUYECKUX
CBOHMCTB B mnepuoaax u rpynmnax. OOpa3zoBanue OWHapHBIX coenuHeHHi. [loHaTHe 00 MOHHOMN
cBsi3u. CxeMbl 00pa30BaHUsI MOHHOU CBSI3H.

B3aumopeiicTBie aTOMOB 3J1€eMEHTOB-HEMETAIIIOB MEXly c000i1 — 00pa3oBaHME ABYXaTOMHBIX
MOJIEKYJI TIPOCThIX BeliecTB. KoBajeHTHass HEmoJisipHAas XUMHUYECKas CBsI3b. DJIEKTPOHHBIC U
CTPYKTypHBIE QopMmyibl. BzaumoneiicTBue aToMOB HEMETAIIOB MEXKAY cOO00M — oOpa3oBaHue
OMHAPHBIX COCAMHEHUN HEMETAIIOB. DJIEKTPOOTPULIATeIbHOCTh. KoBasieHTHAs TTOIsIpHAST CBA3b.
[TonsiTre 0 BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00OPa30BbIBATH KOBAJICHTHBIE XUMUYECKHE CBSI3U.
Cocrasnenue hopMmysn OMHAPHBIX COSAMHEHUN MO BaJIEHTHOCTH. HaXo)kieHue BaJICHTHOCTH IO
dbopmysie OMHAPHOTO COSAMHEHUS.

B3aumoeiicTBre aTOMOB METAIIOB MEXTY COO0M — 00pa30BaHME METALTUIECKIX KPUCTAIIIIOB.
[ToHsiTHE O METAITIMYECKOM CBSI3H.

JemoncTpaumuu. Mojienmn  aToMOB  XMMHUYECKMX 3JeMeHTOB. Ilepuoaumueckas cucrema
xumuueckux snemeHtoB J[. U. MengeneeBa (paszmuunbie (opmbl). M3roroBienue mojeneit
MOJIEKYJl OMHapHbIX coequHeHui. M3roroBieHue Monenu, WUIIOCTPUPYIOLIEH CBOMCTBA
METaJUIMYECKON CBSI3U.

KonTpoubnas padora Ne 1 o teme: «ATOMBI XUMHUUECKUX 3JIEMEHTOBY.

Tema 2 IIpocTbie BemecTBa

[Tonoxenne MeTamioB U HeMeTa/uIoB B [leproaudeckoit cucTeMe XMMHUYECKUX 3JIEMEHTOB

. U.MenneneeBa. BaxkHeiiye mpocThie BEIMIECTBA — METaUIBI (KeJIe30, ATFOMUHUN, KaJIBIIHH,
MarHuii, HaTpuii, Kanmii). OOmue ¢Qusnyeckne CBOWCTBA METAJUIOB. BakHeiimme mpocTsie
BellleCTBa-HEMETaIIbl, 00pa30BaHHbIE aTOMaMU KHUCJIOPOZa, BOJIOPOAa, a30Ta, cepbl, docdopa,
yraepoaa. Mosekybl IpOCThIX BEIIECTB-HEMETAIIOB — BOAOPOJa, KUCIOPOAa,

azoTa, rajgoreHoB. OTHOcUTeNbHasg MoJeKysipHas macca. CrocOOHOCTh aTOMOB XMMHUYECKHUX
AJIEMEHTOB K OOpa30BaHUI0 HECKOJBKUX MPOCTHIX BEIIECTB — aJUIOTPOMHS. AJUIOTPOITHBIC
monupukanuu kuciaopona, Qochopa, oigoBa. MerauMueckue M HEMETAIMYECKUE CBOMCTBA
MpoCThIX BemiecTB. OTHOCUTENBHOCTh ATOTO TOHSTHSL.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MonsipHas Macca. MousipHblil  00beM
razoo0pa3HbIx BemecTB. KpaTHbie eMHUIIBI H3MEPEHHS KOJMYECTBA BEIIECTBA — MUIJIJTUMOJIb U
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIPHAsT MacChl BEUIECTBA, MUJUIMMOJIIPHBIA H
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCTIOIB30BaHNEM MOHITHI «KOJMYECTBO BELIECTBA», «MOJISIPHASI MAcca, «MOJIIPHBII
00bEM razoBy, «4UCI0 ABOTAIPOY.

JemoHcTpanun. O3HAKOMIIEHHE C KOJUIEKIIMEH MeTaioB. O3HAaKOMJIEHHME C KOJUIEKLIHEH
HEMETAJUIOB.

Kontpoasnas padora Ne 2 o teme: «IIpocteie BemecTBa»

Tema 3. CoennHeHusi XMMH4YECKHX JIEMEHTOB

Crenenb okucinenus. CpaBHEHUE CTENEHU OKUCIEHHUS M BaJIEHTHOCTU. OmpeneneHue CTeneHu
OKHUCJICHHS JJIEMEHTOB B OuHapHbIX coeauHeHusx. CocraBieHue ¢opmyn OMHAPHBIX
COeIMHEHMH, OOIINH CIIOcO0 UX Ha3BaHMIA.

bunapHple coequHEHHS METAUIOB M HEMETa/UIOB: OKCHJIBI, XJOPHUABI, CYIbGUIBI W TIp.
CocraBnenue ux Gopmyn. buHapHbie coOeTMHEHUST HEMETAIUIOB: OKCHUJBI, JIETyYUe BOJIOPOIHbBIE
COCIMHEHMS, WX COCTaB W Ha3BaHWsA. [IpeacTaBuTeNn OKCHUIOB: BOJA, YIJIEKHUCIBIA Tras,
HeramieHass u3BecTb. [lpeicTaBuTeny JeTydnX BOJOPOAHBIX COEIMHEHMI: XJIOPOBOAOPOI U
aMMHaK.

OcHoBaHUsI, UX COCTaB W Ha3BaHus. PacTBopuMocTh ocHOBaHMil B Boje. [lpencraBurenu
IIeJI0YeH: THAPOKCHUIBI HATPHS, Kamus U Kanblus. [loHsTHe 00 MHAMKATOpax W Ka4eCTBEHHBIX
peakLusX.



Kucnotsl, ux coctaB u Hazanus. Knaccudukarnus kucnot. IlpeacraButenu KUCIIOT: cepHas,
consiHas, a3otHas. [loHarme o mkamne kucinotHocTH (mkana pH). M3meHenue oxpacku
WUHJUKATOPOB.

Conu Kaxk NMpOU3BOAHBIE KMCIOT U OCHOBaHMI, X COCTaB U Ha3BaHUA. PacCTBOpUMOCTH cosiel B
Bozie. [IpencraBurenu comneit: xiopua HaTpusi, KapOoHAT U GochaT KalbIus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILECTBA.

MexMmoneKyspHble B3auMOAEHCTBUS. THIIBI KPUCTAININYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB
BEUICCTB OT TUIIOB KPUCTAJUIMYECKHUX PELIETOK.

UYucteie BemiecTBa U cMecu. [IpuMepsl KUAKHX, TBEPABIX M ra3000pa3Hbix cmeceil. CBoiicTBa
YHUCTBIX BellecTB M cMecel. Mx cocraB. MaccoBas n oObeMHas J0IM KOMIIOHEHTAa CMECH.
Pacuersl, cBsi3aHHBIE ¢ UCIIOJIB30BAHUEM MOHATHUS «I0JIS.

JMemoncTpamuu. O0pa3ipl OKCHUIOB, KUCIOT, OCHOBAaHUN M cosieil. MoJenn KpUCTATMYECKUX
PELIeTOK XJIOpUJia HaTpHs, anMasa, okcuaa yriepoaa (IV). KucinorHo-1enounbsie WHIUKATOPHI,
M3MEHEHHE MX OKPACKM B Pa3jM4YHBIX Cpelax. YHHUBEPCaJIbHbI WHAMKATOP U U3MEHEHHUE €T0
OKpacKH B pa3ynuHbIX cpenax. [kama pH.

JlaGoparopHble omnbITbl. (O3HakKOMJIEHHME cO CBoiicTBamMu ammuaka. Omnpexaenenue pH
pPacTBOpOB KHUCIIOTHI, IIe0Yd U Bojabl. Onpenenenre pH TMMOHHOTO M sI0JOYHOTO COKOB Ha
cpese wIonoB. O3HaKOMIIEHUE ¢ KOJUIEKIHen cosned. O3HaKOMIIEHHE ¢ KOJUIEKIIMEH BEILECTB C
pa3HbIM THIOM KPUCTALIMYECKOM pemeTku. M3rorosieHne Moaened KpUCTaUIMYECKUX
peuretok. O3HaKOMJIEHHE C 00pa31[OM TOPHOM MOPOIBI.

IIpakTnyeckue padorsl 2. [IpuroroBineHne pacTBopa caxapa M pacueT e€ro MacCoBOW JTOJH B
pacTtBope

Tema 4. U3meHeHNsl, NPOUCXOASIINE C BelleCTBAMHA

[TonsiTve sABIEHUH, CBSI3aHHBIX C U3MEHEHUSIMHU, ITPOUCXOALIMMHU C BELIECTBOM.

SIBneHus1, CBSI3aHHbIE C U3MEHEHUEM KPUCTAJUIMUECKOTO CTPOEHUS BEILIECTBA IPU MOCTOSIHHOM
ero cocraBe, — (usndyeckue spieHUs. Duznueckue SBICHUS B XHUMHUU: JUCTUILUISALMS,
KPHUCTAJTU3aIMs, BEITAPHBAHNE M BO3TOHKA BEIECTB, (PMIBTPOBAHUE U EHTPU(PYTUPOBAHHUE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEIECTBA, — XUMHUUYECKUE peakuuu. lIpusHaku u
YCIIOBUS IPOTEKAHUS XUMUUECKUX peaKkuil. Brinenenne TerioTsl U cBeTa — peakluy FOpeHHUsl.
[TonsiTHE 00 9K30 - U SHAOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHHsS MacChl BEIIECTB. XHUMHUYECKHE YypaBHEHHS. 3HAa4eHHE UHAEKCOB U
ko3 unnentoB. CocTaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHii.

Pacuetsl o xumMuueckuM ypaBHeHUsIM. PerieHre 3a1a4 Ha HaXOXKAEHHE KOJIMYECTBa, MacChl WK
o0beMa MPoAyKTa peakiy Mo KOJIMYECTBY, Macce Wik 00beMy HCXOTHOTO BelecTBa. Pacyersl ¢
HCIIOJIb30BAaHUEM TMOHATHUS «JOJs», KOrJa HCXOJHOE BEUIECTBO JAHO B BHJE pacTBOpa C
3alaHHOM MaccoBOM J0JI€M pacTBOPEHHOIO BEIIECTBA MIIM COJEPKUT OIPEICIICHHYIO OO
IIpUMeECeH.

Peakuun paznoxenus. IlpeacraBieHne O CKOPOCTM XMMHYECKMX peakuuid. KaranusaTopsl.
®epmenThl. Peaknuu coennnenus. Karanutuueckue 1 HeKaTaIUTUYECKUE PeaKUU, oOpaTUMbIe
U HeoOpaTuMble peakiuy. Peakiuu 3amenienus. P akTHBHOCTH METaJUIOB, €r0 UCIOJIb30BaHUE
JUIsL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKaHUS PEaklUid MEeXay MeTaUlaMH U KHCIOTaMH,
peakuuil BBITECHEHUSI OJHUX METAJJIOB M3 PACTBOPOB MX COJIEM JPYrMMH MeTaulaMu. Peakunn
oOMeHa. Peakiuum HeiTpanuszanuu. YcioBUsS NMPOTEKaHUs peakluil oOMeHa B pacTBOpax [0
KOHIIA.

Turbel XUMUYECKUX pEeakIUi Ha IMpUMEpPEe CBOMCTB BOJBI. Peaknus pas3nokeHuss — 3JIEKTPOIIU3
BOAbl. Peakuuy coenqmHeHUs — B3aMMOJEMCTBHE BOJBI C OKCHJAMU METANIOB U HEMETAJUIOB.
VYcnoBue B3auMOJIEHCTBUS OKCUIOB METAJUIOB U HEMETANIOB ¢ BOAOU. [IoHATHE «THAPOKCUABI».
Peakuuu 3amerneHuss — B3auMoJeicTBHE BOABI ¢ MeTaylamMH. Peakiun oOMeHa — THJIPOJIH3
BEIIECTB.

JNemoncrpauuu. [Ipumepsl Gpusnueckux sBiIeHUiA: a) MiaBieHue napaduHa; 0) BO3TOHKA HOja
Wi OeH30MHOW KHCIIOThI; B) pPAacTBOPEHUE OKpAUIEHHBIX coyei; r) nuddy3us TymIucTbIX
BEUIECTB C TOpSILEH JIAMIIOYKM HakaluBaHWs. IIpuMepsl XMMHMUYECKHX SIBICHHMH: a) TOpEHUE



marHusi, (ocdopa; 06) B3aUMOACHCTBUE CONSHOW KHUCIOTHI C MPAaMOPOM MM MEJIOM; B)
noydeHue ruapokcuaa menu (I1); r) pacTBopeHre MONYYEHHOTO THAPOKCHIA B KHCIIOTaX; Ji)
B3aumojeiicteue okcuga menu (II) ¢ cepHOil KUCIOTON MHpHU HarpeBaHUU; €) Ppas3JIOKEHUE
NepMaHraHata Kajus; %) pa3jioxKeHue MepoKcuia

BOJIOpPOJa C TOMOIIBI0 JMOKCHIA MapraHila W Karanga3el KapTodens WM MOPKOBH; 3)
B3aMMOJIeCTBHE pa30aBICHHbBIX KUCIOT C METAJIIAMH.

IIpakTnyeckue padorsl 3. [[pu3HaKu XUMUYECKUX PEAKITHA.

KonTpoabsHnas padora Ne3 o teme: «M3MeHeHUsI, MPOUCXOSAIINE C BEIIECTBAMM»

Tema S. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1€eKTPOJIUTOB

PactBopenue kak ¢usnko-xumuueckuid mnpouecc. [loHsaTue o ruapatax M KpuCTAIIOTUApATAX.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PAaCTBOPUMOCTHU TBEPIBIX
BELIECTB OT Temmeparypsl. HachlllleHHbIE, HEHACBHIICHHbIE U IEPECHIIICHHbIE PaCTBOPBL.
3HaveHHe pacTBOPOB JJIsl IPUPOJIBI U CETBCKOTO XO3MCTBA.

[TonsiTie 00 2JEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOIUTH. MexaHu3m
JTUCCOIMAIIMN DJIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBsi3U. CTeneHb 3JEKTPOJUTUYECKON
nuccouuanuu. CUibHbIE U c1a0ble 3JIEKTPOIUTHIL.

OCHOBHBIE TIOJIOXKCHHUSI TEOPUHU DIIEKTPOIUTHUECKOM auccoruanuu. VoHHbIE ypaBHEHHS
peakiuii. Peakiiun oOMeHa, uaymue 10 KOHIA.

Knaccudukanus nOHOB U X CBOMCTBA.

Kucnotel, ux knaccudukanus. Jluccoumanus KHUCIOT U MX CBOWCTBA B CBET€ TEOPUH
ANEKTPOJIUTUYECKON  JHUCCcOIManui. MOJNEKyIsipHble M HOHHBIE YpaBHEHUS PEaAKIUH.
B3auMopeiicTBUe KHCIOT C METaIaMU. ODJIEKTPOXUMHUYECKUU PAJ HANpPsHKEHU METaJlIoB.
B3aumopeiicTBue KUCIOT C OKCHUJIaMU METaJIOB. B3anMojeiicTBUe KUCIOT C OCHOBaHUSIMU —
peakiusi HeWTpanuzauuu. BsaumoneicTBue KucIoT ¢ comsiMu. Vcmonb3oBaHue TaOIHIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukamus. Jlucconuanuss OCHOBaHMM M MX CBOMCTBa B CBETE€ TEOPUH
ANEKTPOJIUTUYECKON auccounuanuu. B3aummopaeicTBue OCHOBaHMU ¢ coisiMH. Mcmosib3oBaHue
TaONMIBI  PAacCTBOPUMOCTH  JJIi  XApPaKTEPUCTUKH  XHMMHUYECKHMX CBOWCTB  OCHOBAaHHUHU.
B3anmopeicTere menoye ¢ OKCHAaMu HEMETAILUIOB.

Conu, UX aAMccoUManMsi U CBOMCTBA B CBETE€ TEOPUU IIIEKTPOIUTHUYECKON TUCCOLUALUU.
B3aumoneiictBue coneit ¢ MeTaisiaMud, OCOOCHHOCTH 3THX peakiuid. BzanmopeiictBue comeit ¢
conmsimu. Mcnonb3oBanue TabIUIBI PACTBOPUMOCTHU TSI XaPAKTEPUCTUKU XUMHYECKHX CBONCTB
COJIEH.

O06o0611eHne cBeieHni 00 oKcHIax, UX KiIaccu(UKaui U CBOUCTBAX.

l'enetndeckue psapl MeTaula W HemeTawia. [eHeTHdeckass CBsS3b MEXIY KiaccaMu
HEOPraHUYECKHUX BEIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Omnpenenenue crerneHell OKUCICHHS AJIs 3JIEMEHTOB, 0Opa3yIOINX BEIIECTBAa PA3HBIX KJIACCOB.
Peakiiuu woHHOrO OOMEHa M OKHUCIUTEIHHO-BOCCTAHOBHUTENbHBIE peakiuu. OKHCIUTENTh U
BOCCTAHOBUTENb, OKHCIEHHE W BOcCCTaHOBJIEHHE. COCTaBIEHHE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIM METOJIOM JIEKTPOHHOTO OaJiaHca.

CBoiicTBa MHpPOCTBIX BEHIECTB — METAJUIOB M HEMETAUIOB, KHUCJIOT W COJIEM B CBETe
OKHCITUTETHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

JemMoHcTpanuu. BzaumoeiicTBue pacTBOPOB XJIOpU/Ia HATpHsl U HUTpata cepedpa. [lomyuenue
HEPaCTBOPUMOTO THAPOKCHIA U B3aUMOJCHCTBHE €ro ¢ KHCIOTaMu. B3anumoielicTBiEe KUCIIOT ¢
OCHOBaHUsIMU. B3auMopeiicTBUE KHCIOT C OKCHUAaMU MeTajioB. B3auMopeiicTBHE KHUCIOT C
MeTaJulaMd. B3anMoIelcTBHE KHCIOT C COJISIMH. B3amMoaedcTBHE IIEJIOYEr C KHUCIOTaMH.
BzaumopeicTBue mienode ¢ OKCHJIaMM HEMETAJUIOB. B3auMMoAeMCTBHE WIENOYEH C COJISMM.
[TonydyeHrne W CBOWCTBA HEPACTBOPHUMBIX OCHOBaHWM. B3anmojeicTBHe OCHOBHBIX OKCHJIOB C
KHACJIOTaMH. B3auMojieiicTBUE OCHOBHBIX OKCHJIOB C BOJOW. B3anmMoaelcTBHE KHCIOTHBIX
OKCHJIOB C III€JI0YaMHU.



IIpakTnyeckue padorsl 4. Monusle peakunun (YCI0BHS TEUEHHUS XMMHUECKUX PEAKLUNA MEXIy
pacTBOpamu 3JEKTPOIUTOB 10 KOHIA).

5. PemieHne sKCriepUMEHTAIBHBIX 3a4a4.

HNTorosasi KOHTpoJIbHAsA padoTa 3a Kypc XumMum 8 Kiacca.

9 kaacc.

BBenenune. O0masi XapakTepuCTUKA XMMUYECKUX 3JIEMEHTOB U XMMUYECKUX peakuui
IHepuoauveckuii 3akon u Ilepuogmueckas cucrema xumuuyeckux 3viemenros /I M.
MenneaeeBa

XapakTepucTuka 3JEMEHTa 10 ero MojoXkeHuto B [lepuonuueckol cUCTEME XUMHUYECKHX
sneMmeHToB JI. . MenneneeBa. CBoiicTBa OKCHI0B, KMUCJIOT, OCHOBAaHUU U COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON JUCCOLMALIMA U OKUCICHHS-BOCCTAHOBIICHUS.

[TonstTe o mnepexoAHbIX »dieMeHTaXx. AM@OTepHOCTb. ['eHeTHueckuil psg MEepPexXOaHOTO
JJIEMEHTA.

Ilepuonnueckuii 3akoH u [lepuonuueckas cucrema xumudeckux sinemeHToB . M. Menaeneena.
XuUMHUUYECKasi OpraHu3anusl KUBOU U HEKUBOU NMPUPOJbl. XUMUYECKUNA COCTaB sA/1pa, MAaHTUU U
36MHOM KOpbl. XUMHUYECKHME OHJIEMEHThl B KIJIETKaX JKMBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTHI.

O06o01ieHrne CBeICHUH O XMMHUYECKHUX peakuusax. Kimaccudukanus XUMUYECKHX peakUuid o
pa3IMYHBIM TIPU3HAKAM: «YHCIO M COCTaB pEarupyroummx H 00pa3yrouuxcsi BEIIECTBY,
«rermuoBor  3pQexT», «HampaBlIEHUE», «U3MEHEHHE CTEleHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yroIMX pearupyronme BenecTBay, «(a3a», «MCHoIb30BaHNEe KaTamu3aropay. [loHsaTue o
CKOPOCTH XHMMHUYECKOW peakuuu. DakTophl, BIUSIONIME HA CKOPOCTh XMMHUYECKHUX DPEAKLUH.
Karanu3atopsr u karanu3. MHTHOUTOPEI. AHTHOKCUIAHTEHI.

JMemoncTpanuu. Paznmuunsie ¢popmer Tabmunbl . M.MenaeneeBa. Mojgenu aTOMOB 3JIEMEHTOB
1—ro mnepuomoB. Monenb cTpoeHHs 3eMHOro Iapa (MOMEpedHbId pas3pes). 3aBHUCHUMOCTD
CKOPOCTH XMMHYECKON PEaKUUU OT MPUPOJIbI PEArupyrOUIuX BEUIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW peakIMu OT KOHIICHTPALlUU PEArupyrollux BEMIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH peakluu OT IUIONIAJd CONPUKOCHOBEHHUS PEArupyIONINX BEIIECTB («KHISIIUN
CIIOM»).

JlaboparopHbie onbIThl 1. Ilonydyenne ruapokcuga HUHKA M UCCIEAOBAHUE €r0 CBOMCTB. 2.
MopenupoBanne mnoctpoeHuss llepuogudeckoil CHCTEMBI XMMHYECKMX JJIEMEHTOB /[l
N .Menpgeneena

JlnarnocTuyeckasi KOHTpoJibHasi padora Nel

Tema 1. MeTajuibl

ITonoxenune metaiuioB B lleproanueckoi cucreme xumudeckux anemenTos [[. 1. Menneneesa.
MeTtannuueckass KpHUCTaUIMUECKash pelieTka M MeTalUlMueckas XHUMHU4eckas cBsa3b. OOmue
¢uznueckue cBoiictBa merayuioB. CriaBbl, UX CBOICTBa M 3HaueHHE. XHMMUYECKUE CBOMCTBA
METaJVIOB KaK BOCCTAHOBUTEIIEH, & TAK)KE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUYECKOM DPSIAY
HaIPSKEHUN METAJIOB.

Koppo3ust meramioB u crnocoObl 60psObI ¢ Hell. Mertamnsl B mpupoze. OOiue crnocodbl ux
MTOJIyYEHHUSI.

OO0masi XxapakTepHCTHKA IIEJOYHBIX MeTaNI0B. Mertamnsl B npupoje. O0mume crnocoObl ux
nonydeHusi. Ctpoenue artomoB. lllenoynsie MeTanmsl — MpOCThIE BemiecTBa. BakHelue
COCIMHEHUS IIEIOYHBIX METAJUIOB —OKCHbI, THAPOKCHABI W COMH (XJOPHIBI, KapOOHATHI,
cynbdaTel, HUTPATHI), WX CBOWCTBAa M TMPUMEHEHHWE B HApPOJHOM XO3siicTBe. Kanmiiabie
yI0OpeHusl.

OO0masi xapakTepucTHKA 3J1eMeHTOB IjaBHoil noarpynnst II rpynmnbsl. CTpoeHne aToMOB.
[[lenouHo3emenbHbIE  METAIBI —  TOPOCThIE  BELIECTBA.  BaxHellme  coeAMHEHUs
MIEJIOYHO3EMETBPHBIX METAJIJIOB — OKCHJIbI, TUIPOKCHUABI W CONH (XJOPHUIBI, KapOOHATHI,
HUTPATHI, Cynb(haTel, hocdaTsl), IX CBOMCTBA U MPUMEHEHHE B HAPOJHOM XO3SIHCTBE.



Amromunmii. CTpoeHne aroma, (U3MYECKHEe M XUMHUECKHE CBOICTBa MPOCTOTO BEILIECTBA.
CoenuHeHUs aTIOMHHHUS — OKCHJ M TUAPOKCH, X aM(pOTEepHBIN XapakTep. Baxueime comu
amomuHus. [IpuMeHeHne antoMUHUA U €r0 COEAMHEHHUIA.

Kene3zo. Ctpoenue aroma, ¢Gu3MUECKHME€ M XUMHUYECKHE CBOICTBAa MPOCTOrO BEIIECTBA.
I'enernueckue psnapl Fe2+ u Fe3+. Baxneilmume conu jxene3a. 3HaueHHE JKele3a U €ro
COEIMHEHUH JIs1 IPUPOJbI U HAPOJIHOIO XO35MCTBA.

JMemoncTpanun. OOpa3ipl MICTOYHBIX U MIEIIOYHO3EMENbHBIX MeTauioB. OOpasibl CIUIABOB.
B3aumopeiicTBue pacTBOPOB KUCIIOT U cojiel ¢ MeTaiuiaMmu. [losydenne ruipokcuia allroMUHUs
U KCCIIEOBAaHUE €ro CBOMCTB. B3aummonencTBue xene3a € COMAHOM Kuciorou. I[lomyuenue
ruapokcuaos xkenesa (I1) u (I1I) u u3yuenue ux cBOMCTB.

IIpakTnyeckne padorsl. 1. OcyliecTBieHHE LENOYKHM XUMHUYECKMX IMPEBpalleHUud. 2.
[TonydyeHnue u cBOMCTBAa COEAMHEHHMI MeTayuioB. 3. PellleHHe 3KCIIEpUMEHTANbHBIX 3aJa4 Ha
pacro3HaBaHUE U MOJTYYCHUE COCAMHEHU METAIIOB.

KonTpoasnas padora Ne2 o teme: «MeTauib»

Tema 2. Hemerayibl

OOmiass xapakTepuCTUKa HEMETaJUIOB: MoyiokeHue B Ilepuoanueckoil cuctemMe XMMHUYECKUX
anemenToB JI. 1. Menneneena,

OCOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpULIATENbHOCTH (D0) Kak Mepa «HEMETATITMYHOCTH,
pan 30. Kpucramwimyeckoe CTpPOCHHE HEMETAIOB — TMPOCTHIX BEHIECTB. AJUIOTPOMHUSI.
®du3nyeckue cBOMCTBAa HeMeTauioB. OTHOCUTENBHOCTh MOHATHM «METAID) U «HEMETAILI».
Boxopoa. Kwucaopon. [Tonoxxenue Bomopoaa B Ilepuoanyeckoil cucTeMe XHUMUYECKUX
snemenToB J[. M. MenaeneeBa. CtpoeHne atoma U MOJEKylbl. DU3NYECKHE U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB, UX MOJYyUYECHUE U IPUMEHEHHE.

Bopa. Ctpoenue mosekynbl. BopoponHas xumudeckas cBsi3b. PU3MUECKHE CBOWCTBA BOJBI.
AHomannu cBOMCTB BoAbl. I'mapodunbHble U ruapodoOHblie BemecTBa. XUMHUECKUE CBOMCTBA
Boabl. KpyroBopor Bombl B mpupone. Bomoouuctka. Asparnusi BOAbl. BBITOBbIE (QHIBTPHI
MunepanbHble BOJbI. JJUCTUIUITMPOBAaHHAS BOJIA, €€ TIOJYYEHHE U IPUMEHEHHUE.

O0mas xapakrepucTuka rajgoreHoB. Ctpoenue aTtomoB. IIpocTeie BemiecTBa U OCHOBHBIE
COCIMHEHUS TaJOTEeHOB, WX CBoWcTBAa. KpaTkue cBepeHus o xiyope, Opome, ¢rope U HoIE.
[IpuMeHeHue rajloreHoB U X COEAMHEHUI B HAPOJHOM XO3SIICTBE.

Cepa. CtpoeHue aToma, ajsIOTpONHs, CBOWCTBA U NMPUMEHEHHE poMOudeckoi cepbl. OKCHIIBI
cepol (IV) u (VI), ux nomyuyenue, cBoiictBa u nmpuMeHeHue. CepHas KHUCIOTa U €€ COJNH, UX
IIPUMEHEHNE B HAPOJHOM XO03s1cTBe. [IpOM3BOICTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHne aromMa M MOJIEKYJbI, CBOWCTBa MMPOCTOrO0 BeLIECTBA. AMMHUAK, CTPOCHHE,
CBOMCTBa, ToydyeHue U npumeHeHue. Conu aMMOHMS, UX CBOMCTBA U NpuMeHeHue. OKCHbI
azota (II) u (IV). A3oTHas kucioTa, ee CBOWCTBa M NpuUMeHeHHe. HuTpaTel W HUTPUTHI,
npobiieMa uX Co/IepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocdop. CTpoeHne aToma, amIoOTpPONHUs, CBOIicTBa Oenoro u KpacHoro ¢ocdopa, ux
npumenenue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docatsl. DochopHble ynodpeHus.

Yraepoa. CtpoeHue aroma, ajIOTpONusi, CBOMCTBa MoaudUKaiuii, npuMeHeHue. OKCHUIbI
yraepoaa (II) u (IV), ux cBoiictBa u npumeHenune. KapOoHATHI: KalbLUT, COJAA, MOTAIl, HX
3HAYCHHE B IPUPOJIC U KU3HU YETIOBEKA.

Kpemnnii. CTpoeHue aroma, KpUCTAINIMYECKU KPEMHHUI, €ro CBOKMCTBAa U NpuMeHeHne. Okcun
kpemuus (IV), ero npuponnbsie pazHOBUAHOCTH. CUIMKATHI. 3HaYE€HWE COSAMHEHUN KPEMHHUS B
JKUBOM M HEXUBOW npupone. [IoHATHE 0 CHIIMKAaTHOW MPOMBILIIIEHHOCTH.

JMemoncrpaumu. [lonyyuenue wu pacno3HaBaHue Bojopoja. KadecTBeHHas peakuusi Ha
rajoreHu-uoHbl. B3anmonelicTBie KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO.
JlaGopaTtopHble onbIThbl. (O3HAKOMJIEHHE C COCTaBOM MuHepaidbHOW Boxabl. 30. CBolicTBa
pa30aBieHHON cepHON KUCIOTHL. M3ydeHne cBOMCTB ammuaka. Pacrio3HaBaHue coseil aMMOHUS.
I'openue ¢ocdopa Ha Bo3myxe u B kucioponae. PacmosznaBanue (ocdaros. ['openue yrius B
kucnopoje. [lepexon kapOOHATOB B THIPOKApOOHATHI.



IIpakTnyeckne padornl. 4. PemeHue skcnepuMeHTaNbHBIX 3aaad no TteMme «lloarpynna
Kucioposay. 5. [lomydenne, coOupanue u paclio3HaBaHUE Ta30B.

Kountpoabsnas padora Ne3 no teme: «Hemeramibny

Tema 3. [lepBoHayajibHbIE CBeIeHHsI 00 OPraHNYecKUX BellecTBax.

BemectBa opranudeckue M HEOPraHUYECKUE, OTHOCUTEIBHOCTHh TIOHATUS «OpPraHUYECKHe
BellecTBay. [IpuynHBI MHOroOOpa3usi OpPraHu4yecKUX CoeIuHEeHU. XHUMHUYECKOEe CTPOEHHUE
OpPTaHWYECKUX COCAUHCHM. MOeKyIsIpHbIC U CTPYKTYPHBIC (POPMYIIBI OPTAHUYECKUX BEIIECTB.
Meran u 3TaH: cTpoeHMEe MOJeKyn. ['opeHue MmeraHa W 3TaHa. JlernapupoBaHHE 3TaHA.

IIpumeHeHue Me€TaHa.
XUMHUYECKOE CTPOCHUE MOJIEKYJIbI dTUIIeHA. J[BoiiHas cBA3b. B3auMojelcTBre 3TUIICHA C BOJOM.
Peakiinu MOJIMMEpHU3AIIT STUJIEHA. IMomuyTrnen u €ro 3HAUECHUE.

[lonsiTie O mNpenenpbHBIX OJHOATOMHBIX CHUPTAX HAa MpPUMEpaX METaHoJia M JTaHOJIA.
TpexaToMHbIN CIIUPT - TJIMLEPHUH.

OHOOCHOBHBIE Mpe/ieNbHble KapOOHOBBIE KHUCIOTBI Ha IPUMEpe YKCYCHOW KHUCIOThl. Ee
cBoiictBa M mnpuMeHeHue. CTeapuHOBas KHCIOTAa KakK IPEACTABUTENb >KUPHBIX KapOOHOBBIX
KHCJIOT.

Peaknum sTepudukanyu M TMOHATHE O CIHOXKHBIX d¢gupax. XKupbl Kak ClOXHBIE 3(QHPBI
[JIALIEpUHA U JKUPHBIX KHCJIOT.

[lonsatne 00 amuHOKUCIIOTaX. Peakiuu TOMUKOHICHCAIMU. benku, WX CTpoeHue u
Ouosiornueckas pOJIb.

[Tonsitue 006 yrimeBomax. Imroko3a, ee cBoiicTBa W 3HadyeHue. Kpaxman u uemtosnos3a (B
CPaBHEHMH), X OMOJIOTHYECKas POJIb.

Hpe,I[CTaBJ'IeHI/ISI 0 ImoJmmepax Ha IIpUMCpe IIOJINOTHUIICHA.

JemoHcTpanuu. Mojenu MoOJEKyad MeTaHa U JApPYruX yrieBoAopoaoB. BsaummoneiictBue
STUJICHa ¢ OPOMHOM BOJOW M PacTBOPOM IMepMaHraHata kanus. O0Opasiibl dTaHOJIA U TIIUIEPUHA.
KavecTBeHHass peakuus Ha MHOTOAaTOMHbIe CIMPTHI. [losyueHHe yKCyCHO-3THIIOBOTO 3(upa.
Ombuienue >xupa. BzaumopelcTBHe TIIOKO3bI C aMMHMAayHBIM pacTBOPOM OKcHJa cepedpa.
KavecTBenHnass peakius Ha Kpaxmai. JlokazaTenbCTBO HaidMuyusl (YHKIMOHAJIBHBIX TPYMHN B
pacTBopax aMMHOKHCIOT. ['opeHue OenkoB (1IepcTH UM NTHYbUX NepbeB). L[BeTHbIE peakuuu
0EIIKOB.

JlabopaTopHble onbIThl. 14. 3roToBnenne moneneil Mosiekyn yriaeBoaoposos. 15. CpoiicTBa
runepuHa. 16. B3aunmoneiictBue rimoko3sl ¢ ruapokcugoM menu (II) Oe3 HarpeBanus u npu
HarpeBaHuMu. 17. B3anmopeicrteue Kpaxmajia c HOJIOM.

3. Y4yeOHO — TeMATHYECKHI IJIAH

Ne Pasnen npumepHoii | KotnyecTBo yacos B padoueii nmporpamme
n/n MPOrpamMMmsl
8 kiace 9 KJacc
1. BBenenue 10 8
2. ATOMBI XUMHYECKHX JJIEMEHTOB | 13 -
3 [IpocTrie BemecTBa 7 -
4 Coenunenns XuMuueckux | 13 -




3JICMCHTOB

W3menenus, npoucxonsiue ¢
BELICCTBAMHU

11

PactBopenue. PacTtBopbI,
CBOMCTBA pacTBOpOB
3JIEKTPOJIUTOB.

14

MeTauisl ¥ BX COCIUHCHNA.

19

Hemeramns u ux COCAUHCHUA

29

[TepBoHavanbHBIE CBEACHUS 00
OpraHUYECKHUX BEIECTBAX

12

Hroro:

68

68




