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ITnanupyemoie pe3ynomamosl 0C60CHUA YUeOHO20 npedmema.
ba3zoewtit yposens.

JleaTenbHOCTh yYuTeN sl B 00Oyd4eHHH XMMHUU B CpeHel (IOJHOM) MIKoJe JOJDKHA OBITh HarpaBiieHa Ha
JTOCTHXKEHUE 00yJaIOMUMUCS CIEAYIOLUX JUYHOCHHBIX PE3YIbmamog:.

>
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MOCTENEHHO BBICTPAUBATh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE:

0CO3HABaTh COBPEMEHHOE MHOT000Opa3We THUIIOB MHPOBO33PEHHUS, OOLIECTBEHHBIX, PEIMIHO3HBIX,
aTeUCTHYECKUX, KYJIbTYPHBIX  TpPaJWIUi, KOTOpbIE  ONPEACTSAIOT  pasHble  OOBACHEHHS
MIPOUCXOISIIETO B MHPE;

C y4€TOM 53TOT0 MHOT000pa3usi TOCTENEHHO BBIPA0ATHIBATh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBIE KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JIMYHBIN )KU3HEHHBIN OTIBIT;

YUUTBCSI TPU3HABATH IPOTHBOPEUYMBOCTE W HE3aBEPIIEHHOCTh CBOMX B3IJIIIOB HA MHUD,
BO3MOKHOCTh X H3MEHEHHUSI.

YUUTBCSI MCIIOJIB30BAaTh CBOW B3IJISABI HA MUDP JUIS OOBSCHEHHS PA3IMYHBIX CUTYallUd, PEUIeHUs
BO3HUKAIOMINX MMPOOJIEM M W3BIICUECHUS KU3HEHHBIX YPOKOB.

0CO3HABaTh CBOM MHTEPECHI, HAXOJUTh M M3Yy4aTh B YU€OHHWKAX MO Pa3HBIM NpeIMeTaM MaTepua
(13 MaKcuMyMa), UMEIOIINI OTHOLIIEHHE K CBOUM MHTEpEecaMm.

WCTIONb30BaTh CBOM HMHTEPECHl ISl BBIOOpAa WHIMBUAYAJIbHOW 00pa3oBaTENbHONW TPAeKTOPHH,
MOTEHIIMAFHOHN Oy Tymiei nmpodeccuu u COOTBETCTBYIOMIETO MPOGIIEHOTO 00pa30BaHusI.
pUOOPETaTh OMBIT YYACTHUS B JIENaX, TPUHOCSIIHIX TIOJIB3Y JIFOJISIM.

YUUTBCSI CaMOCTOSITENTFHO BHIOMPATh CTUJIb MOBEICHHMSI, TPUBBIUKH, OOECTIeYHBAIOIINE OE30TTaCHBIN
00pa3 )KU3HU U COXpAHEHUE 37I0POBbSI — CBOETO, a TAKXKE OJM3KHUX JIFOJICH U OKPYKAIOIIHX.

YUUTBCSI CAMOCTOSTENBHO TPOTUBOCTOSTh CHTYallMsIM, MPOBOLIUPYIOIIAM Ha IOCTYIKH, KOTOPBIC
YIPOXKAIOT O0€30MMaCHOCTH H 3JI0POBBIO.

BBIOMpATh MOCTYIKH, HaIleJICHHBIC HAa COXpaHEHUE U OepekHOE OTHOIICHUE K MPHUPOIE, 0COOCHHO
XKUBOH, m30eras MPOTHBOIOJIOKHBIX IOCTYIKOB, IOCTENIEHHO Y4ach M OCBauWBas CTPAaTETHIO
paIMOHaIBLHOTO MPUPOAOTIONB30BAHUS.

yUUThCA YOeXAaTh IPYrux Jojaed B HEOOXOIWMOCTH OBIAJCHUS CTpaTerHeil paruoHaIbHOrO
MIPUPO/I0TIOJIE30BAHUS.

HCIO0JIb30BAaTh 3KOJIOTUYECKOE MBIIUIEHHUE JUIsl BbIOOpa CTpaTerMu COOCTBEHHOTO IMOBEACHHUS B
KauyeCTBE OJTHOM M3 LIEHHOCTHBIX YCTaHOBOK.

CPEICTBOM DAa3BUTHS JIMYHOCTHBIX PE3YyIbTATOB CIYXaT y4yeOHbI MaTepuad U IPOIAYKTHBHBIC
3a/laHus yueOHHMKa, HalleJIeHHbIE Ha 6-10 IMHUIO Pa3BUTUS YMEHHE OLICHUBATh MOBEJICHUE YETOBEKa
C TOYKHU 3pEHUS] XUMUYECKON OE30MMaCHOCTH 110 OTHOILLEHUIO K YEJIOBEKY U MPUPOJIE.

Memanpeomemnvimu pezyiomamamu  U3ydeHuss Kypca «Xumus»  sABisercs  (popmupoBaHue
YHUBEpCaIbHbIX yueOHbIX neiictBuid (Y'Y ).
Pezynamusnvie YVJ/I:
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CaMOCTOSITEIFHO OOHApY)KUBaTh W (OPMYJIHPOBATH MPOOJIEMY B KIACCHOW M HMHIMBHIYaJTbHOMN
y4eOHOH eI TeTbHOCTH.

BBIJIBUTATh BEPCHUU PpEIICHHS MpoOJIeMbl, OCO3HABaTh KOHEYHBIH pE3yJabTaT, BBIOMPATh U3
MPETI0KESHHBIX M HCKAaTh CAMOCTOSATENBHO CPEACTBA JOCTHKEHUS LEITH.

COCTaBIATH (MHANBUAYAIBHO WIH B TPYIIIE) TUIAH PEICHUS MPOOIeMbl (BBITIOIHEHHS IIPOCKTA).
noI0MpaTh K Ka)XI01 mpodieme (3a1aue) aleKBaTHYIO € TEOPETHUECKYIO MOIEIb.

paloTas MO MPEeATIOKEHHOMY M CaMOCTOSATEIBHO COCTaBIEHHOMY IUIaHy, UCIOJIb30BaTh Hapsay ¢
OCHOBHBIMH U JIOTIOJIHUTENBHBIE CPEACTBA (CIpaBOYHAs JIUTEPATypa, CIOXKHBIE MPUOOPHI,
KOMIIBIOTEP).

IUTAHUPOBATh CBOIO MHIUBUIYaIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.

paboTaTh MO CaMOCTOSITENILHO COCTABJICHHOMY IUIaHY, CBEPSSICb C HUM M LIEJbI0 JEATENbHOCTH,
UCHpaBisisl OUIMOKH, HUCHONb3YyS CaMOCTOSTENbHO NOJOOpaHHBIE CpeAcTBa (B TOM YHCIE U
WuTtepHer).

cBOOOJTHO TMOJIb30BAaThCsl BHIPAOOTAHHBIMU KPUTEPUSIMU OLICHKM U CaMOOLIEHKH, UCXOJS U3 LeNU U
UMEIOIIUXCS KPUTEPHUEB, Pa3inyas pe3ylbTaT U COCOOBI JEHCTBHIA.

B XOJI€ MIPEJICTAaBICHNS IPOCKTA JaBaTh OLIEHKY €r0 Pe3yJbTaTaM.



CaMOCTOSITEIILHO OCO3HABAThH NMPUYMHBI CBOETO yCIieXa WM HeyclleXa U HaXOJIUTh CHOCOOBI BHIXOA
13 CUTyallMU HEycIexa.

YMETb OLIEHUTH CTEIIEHb YCIEIIHOCTH CBOEH MHANBUIyaIbHON 00pa30BaTeIbHOM AEATEIbHOCTH.
JaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M uepTaM XapakTepa («KakoB 5»), ONPEIEIsATh
HaIIPABJIEHUSI CBOETO Pa3BUTHS («KAKUM 5 XOUY CTaTh», «4TO MHE JUIsl 3TOT0 HAJIO CHEJIAThHY).
cpeacTBoM (OPMHPOBAHUS PErylATUBHBIX Y VY] CiIyXaT TEXHOJOTHs MPOOJIEMHOro auanora Ha
JTane W3Yy4eHHUs HOBOTO MaTepualla M TEXHOJIOTUS OLIEHHMBAaHHS OOpa30BaTENIbHBIX JIOCTHXKEHUMN
(y4eOHBIX yCIIEXOB).

Tloznasamenvnvie YVJI:
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aHAJTM3UPOBATh, CPABHUBATH, KIIACCU(UIIMPOBATH U 0000IIATh MOHATHS:

JlaBaTh OIpEAEICHUE IOHATHSAM Ha OCHOBE M3YUYEHHOI'O HAa Ppa3JIMYHbIX IpeAMETax ydyeOHOTo
MaTtepuana;

OCYILIECTBIISATH JIOTHUECKYIO OTIEpaINI0 YCTAHOBIIEHUS POJI0O-BUIOBBIX OTHOIICHUI;

000011aTh TOHATHSA — OCYILECTBIISITH JIOTMUECKYIO OIEpalfio Mepexojia OT MOHSITHS C MEHbBLIUM
00BEMOM K IIOHSITHIO C OOJIBIITUM 00BEMOM;

CTPOUTH JIOTHYECKOE PACCYKJIEHUE, BKIIOYAIOIIEe YCTAHOBICHUE TPUUNHHO-CIIEACTBEHHBIX CBSI3€H;
co37aBaTb MOJIEJIM C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEpUCTHK OOBEKTa, MpeoOpa3oBHIBATh
MOJIEJIH C LIEJIBIO BBISBICHUS OOLIUX 3aKOHOB, ONPEIENSIIOIINX JaHHYIO IPEIMETHYIO 00J1aCTh;
MIPEICTaBIATh HHPOPMAIUIO B BUE KOHCIIEKTOB, Ta0JIUII, CXeM, I'paUKOB;

peoOpa3oBbIBaTh MHPOPMAIIMIO U3 OJHOTO BHJA B IPYroi U BHIOMpaATh yI0OHYIO AMs cel0s hopmy
(uKcaluu U NpeacTaBlieHns HHOpMaIuy;

MIPEICTaBIATh HHPOPMAIUIO B ONITUMAIBHON hopMe B 3aBUCUMOCTH OT aJipecara;

MOHUMas TMO3UIIMIO JIPYroro, pasjivyaTh B €ro pedyd: MHEHHe (TOUKY 3pEHHsI), J0Ka3aTeIbCTBO
(aprymeHTsl), (PaKThI, TUIIOTE3BI, aKCHOMBI, TEOPUU. [[Js ATOrO CaMOCTOSITETbHO HCIIOIh30BATh
pasnuyHble BUABI YTEHUS (M3ydarollee, IPOCMOTPOBOE, O3HAKOMUTEJIBHOE, MOMCKOBOE), MPUEMBI
CIIyLLIaHMS;

CaMOMYy CO3/aBaTh UCTOYHMKH MH(OpPMALMU PA3HOIrO THUIA U I Pa3HbIX ayAUTOpHil, coOIr0naTh
MH(POPMAITMOHHYIO TUTUEHY M TIPaBUiIa HHPOPMAIIMOHHOM 0€30TacHOCTH;

YMETh MCIOJIb30BaTh KOMIIBIOTEPHbIE M KOMMYHHUKALMOHHBIE TEXHOJOTMHM KaK MHCTPYMEHT JUIs
JIOCTIKEHHS CBOMX IICJICH;

yMeTh BBIOMpATh aJeKBaTHbIE 3a7aye WHCTPYMEHTAJbHbIE IPOrPaMMHO-AINAapaTHBIE CPEICTBA U
CEpPBUCHI.

Kommynuxamuenvie YV/I:
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» OTCTauMBas CBOKO TOUKY 3PEHHsI, IPUBOJAUTH apI'YMEHTHI, IOTBEPXK/Iasi X (haKTaMu;

B JUCKYCCUHM YMETb BBIJIBUHYTh KOHTPAapryMEHTHI, Inepedpa3supoBaTh CBOIO MBICHIb (BJaJeHUE
MEXaHHU3MOM SKBUBAJICHTHBIX 3aMEH);

YUUTBCS KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM MpPH3HABaTh OLIMOOYHOCTH
CBOEr0 MHEHHUS (€CJId OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

MOHUMAsl TO3UIUIO0 JAPYroro, pa3inyaTh B €ro peud: MHEHHE (TOYKY 3peHHs), 10Ka3aTeIbCTBO
(aprymenTsl), hakThl; TUTIOTE3bI, AKCHOMBI, TEOPUU;

YMETb B3IJISHYTh Ha CUTYAIUIO C MHOW MO3UIUH U JOTOBAPUBATHCSA C JIFOJIbMU UHBIX TO3HIINIA;
cpeactBoM (GOPMUPOBAHUSA KOMMYHUKATUBHBIX Y Y] ciyKaT TEXHOJOTHS MPOOIIEMHOro auMajora
(moOyxmamuid U MOMBOASIIUN AUaior) U padoTa B MajblX IPYyMMaX, TaKKe HCIOJb30BAaHHE Ha
YpOKax 3JIEMEHTOB TEXHOJIOTUU MPOyKTUBHOTO UTEHUS;

MPEAMETHBIMH pe3yibTaTaMU U3yUYEHUs MpeaMeTa « XUMUD SBIISIFOTCS CIAEAYIOIINE YMEHUS:

Ilpeomemmnoie pesynomamot:

>
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yMeHue 0003HauyaTh XMMHUYECKHE DSJEMEHThl, Ha3blBaTb HMX W XapaKTepU30BaTh Ha OCHOBE
II0JIOKEHHU B nnepuoandeckoit cucreme . . Menneneesa;

(dbopMynupoBaHWE M3YYEHHBIX MOHATHUIN: BEIECTBO, XMMUYECKUNA JIEMEHT, aTOM, MOJEKYNa, HOH,
KAaTHOH, aHUOH, IIPOCTOE U CJI0XKHOE BEILECTBO, XUMUYECKAs peaKlys, BUAbl XUMUYECKUX PEaKLIUN
UT.IL;
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ompeneneHue 1no (GopmynaM CoCTaBa HEOPraHUUECKUX M OPraHMYECKHX BEIIECTB, BAJICHTHOCTHU
aTOMOB XMMMUYECKUX 3JIEMEHTOB WM CTENIEHU UX OKUCIICHUS;

MOHMMaHUe HH(POPMAIIHU, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYIIBI U ypaBHEHUS;

yMEHHE KIacCU(HUIMPOBATH MPOCTHIE (METAJIbl, HEMETAJUIbl, OJaropoJHbIe Ta3bl) U CIOKHBIC
(OmHapHbIe COEAMHEHHS, B TOM YHCJIE€ UM OKCHIBI, a TaKKe T'MIPOKCHIbI —KHUCIOThI, OCHOBAHMS,
amM(OTepHbIE THIPOKCUIBI —H COJIN) BEIIECTBA;

(dbopMynHupoBaHUE TEPHOIMYECKOTO 3aKOHA, OOBSCHEHHE CTPYKTYpbl M HH(OpMaImu, KOTOPYIO
HECcET mepuoanYecKas cucremMa xuMmuueckux snemeHToB J[. Y. MenneneeBa, packpelThe 3Ha4Y€HUs
MIEPUOIUYECKOI0 3aKOHA;

YMEHHE XapakTepu3oBaTb CTPOCHHE BEIIECTBA —BUJbl XUMHUYECKMX CBSI3€d U THUIIBI
KPUCTAJUIMYECKUX PELIETOK;

ONMCAHUE CTPOEHHS] ATOMOB XMMHYECKHX 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 1—20 u 26,
O0TOOpaXEHHUE UX C TIOMOIIBIO CXEM;

cocTaBiieHHE POPMYIT OKCHJIOB XUMUYECKUX JIEMEHTOB M COOTBETCTBYIOIIUX UM T'HPOKCUIIOB;
HalMcaHue CTPYKTYPHBIX (OPMYS MOJIEKYJISIPHBIX COCIUHEHHM W (OPMYJIbHBIX €AMHUI] MOHHBIX
COEJIMHEHUH 10 BAJIEHTHOCTH, CTENIEHU OKUCIICHMSI UJTH 3apsly HOHOB;

yMeHue (GOpMyIupOoBaTb OCHOBHBIE 3aKOHbl XMMMH: TIOCTOSIHCTBA COCTaBa  BEIECTB
MOJIEKYJISIPHOTO CTPOEHHMSI, COXpPaHEHUSI MacChl BEILIECTB, 3aKOH ABOTrapo;

yMeHue (OpMyIUpPOBaTh OCHOBHBIE IOJIOXKEHHUSI ATOMHO-MOJIEKYJISIPHOTO YYEHHS] M TEOpUH
AIIEKTPOJIUTUYECKOU TUCCOLMAINY;

oTpe/ieNieHue MPU3HAKOB, YCIOBUHN MPOTEKAHUS U MIPEKPALLIEHUS XUMUYECKUX PEaKIuii;
COCTaBJIEHHME MOJIEKYJIAPHBIX YpaBHEHHUH XUMUYECKUX pEeaKlUHi, MOATBEPKIAOIMUX 001ue
XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB U OTPAKAIOIINX CBSI3U MEXKIY
KJaccaMHu COCAUHCHUM;

COCTaBJICHUE YPAaBHEHUM PEAKIIMI C y9acTHEM 3JIEKTPOJIMTOB TaKKE B HOHHOU (hopme;

ONpe/IeJICHUE M0 XMMHUYECKHM YpPAaBHEHUSM NPHUHAJUICKHOCTH PEAKIUN K ONpPENEIEHHOMY THITY
WJIY BULY;

COCTaBJICHUE YPABHEHUW OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH C IOMOIIBIO METOAA
AIEKTPOHHOTO OanaHca;

IIPUMEHEHNE TIOHATHI «OKHCIEHHE» M «BOCCTAHOBIECHHE» JUISl XAPAaKTEPUCTHUKU XUMHUYECKHUX
CBONCTB BEILIECTB;

OTpeJiefieHue C TOMOIIbI0 KAauyeCTBEHHBIX peakuud XJIOpHA-, cylbdar-u KapOOHAT-aHUOHOB U
KaTHOHAa aMMOHHS B pacTBOPE;

00BsICHEHUE BIUSHUSA PA3IMUHBIX (AKTOPOB HA CKOPOCTh XUMHUUYECKUX PEAKIUH;

YMEHUE XapaKTEpHU30BaATh IOJOKEHHE METAVIOB U HEMETAJUIOB B IIEPUOJAMYECKON CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAJUIOB, 00IIMe prU3ndeckrue 1 XMMUYECKHE CBOICTBA;
00BsICHEHHE MHOT000pa3us MPOCTHIX BEIIECTB SBICHUEM aJUIOTPOIUU C YKa3aHUEM e€ MPUYHH;
YCTAHOBJICHUE paA3JIMYUP TUIPO-, MHUPO-U SIIEKTPOMETAUIYPTUH HHIUTIOCTPUPOBAHUE 3TUX
pasnuuuii MpuMepaMu MPOMBIIUICHHBIX CLIOCOO0B MOMyYSHHS METAIUIOB;

yMeHUE JaBaTh OO0myro xapakrepuctuky snementoB I, II, VIIA rpynm, a Takxke Bomopoaa,
KHCIIOpO/1a, a30Ta, cephl, (ocdopa, yriepoaa, KpeMHHsI U 00Opa30BaHHBIX UMU MPOCTHIX BEIIECTB U
BOKHEHIINX COEIUHEHHH (CTpOeHHe, HaXOXICHHE B MPUPOJE, MOIydeHue, (Qusnueckue u
XMMUYECKHE CBOMCTBA, IPUMEHEHHE);

yYMEHHE ONHUCHIBATh KOPPO3UIO METAIIJIOB U CIIOCOOBI 3aIUTHI OT HEE;

YMEHHE MPOU3BOAUTH XHMHYECKHME paAcU€Thl C HCIOJb30BAaHUEM IIOHATHI «MaccoBas J0JIs
BEIIECTBA B CMECH», «KOJHMYECTBO BELIECTBA», «MOJISPHBIM 00bEM» MO (opMylnaM M ypaBHEHUSIM
peaKuuii;

OTMCAHUE CBOICTB U MPAKTUYECKOT0 3HAYECHMSI U3YUEHHBIX OPraHUYECKHX BEIIECTB;

BBINOJIHEHHE O0O3HAUEHHBIX B IPOrpaMMe SKCHEPUMEHTOB, paclo3HaBaHUE HEOPraHMYECKHX
BEIIECTB M0 COOTBETCTBYIOIIMM ITPU3HAKAM;

coOuro/IeHne paBuil 0e301MacHON paboOThl B XUMUUECKOM KaOuHeTe (1abopaTtopun).

BbInyCKHHK HA 02a30BOM YPOBHE HAYYMTCS:




pacKphIBaTh Ha MPUMEPaxX Pojb XUMHUH B (POPMUPOBAHHH COBPEMEHHON HAyYHOH KapTHHBI MHpa
U B IPAKTUYECKOM AEATEIbHOCTU YEJIOBEKA;

JEMOHCTPUPOBaTh Ha MPUMEPAX B3aUMOCBA3b MEXKIY XUMHEHM M JPYIMMH €CTECTBEHHBIMU
HayKaMH;

noHuMaTh ¢usndeckuii cmpica Ilepuogmueckoro 3axona [I.MI. MeHneneeBa U Ha €ro OCHOBE
OOBSICHATH 3aBHCUMOCTh CBOWCTB XMMHUYECKHX 3JEMEHTOB M OOpa30BAHHBIX MMM BELIECTB OT
AJIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATH TPUYMHBI MHOTOOOpa3usi BEIIECTB HA OCHOBE OOIIMX NPEACTaBICHUN 00 UX COCTaBe
CTpOEHUH;

NPUMEHATh [pPaBUIa CHUCTEMATHYECKOM MEXIYyHApOJHOM HOMEHKJIATypbl Kak Cpe/icTBa
pa3nuyYeHNs U UISHTH()UKALNY BEIIECTB 10 UX COCTABY U CTPOCHHUIO;

COCTaBJISATh MOJIEKYJISIPHBIE U CTPYKTYPHbIE (POPMYJIbl OPraHUYECKHX BEIIECTB KAK HOCUTENEH
nH(pOpMallUd O CTPOCHHMM BEIECTBA, €r0 CBOMCTBAX M MNPUHAJIEKHOCTU K OIpPENEICHHOMY
KJIACCY COECIMHEHU;

XapaKTepU30BaTh OPraHUYECKUE BELIECTBA 110 COCTaBY, CTPOCHMIO U CBOMCTBAaM, YCTaHABJIUBATh
MIPUYHMHHO-CIIEICTBEHHBIE CBSI3U MEX/1y JaHHBIMH XapaKTePUCTUKaMU BEIIECTBA;

MIPUBOJIUTH MPUMEPHI XUMUUECKUX PEaKIUi, paCKPbIBAIOLINX XapaKTEPHbIE CBOWCTBA TUIIUYHBIX
MPEACTaBUTENCH KJIACCOB OPraHUYECKUX BEIIECTB C IEIbI0 UX UACHTU(MUKAIMU U OOBICHEHHS
o0nacTu MpUMEHEHHUS;

MIPOrHO3UPOBATh BO3MOYKHOCTh MPOTEKAaHUS XUMHUYECKUX pEaklui Ha OCHOBE 3HAHUU O THIIAX
XMUMHUYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB M UX PEeaKIMOHHON CIIOCOOHOCTH;

UCI0JIb30BaTh 3HAHMS O COCTaBE, CTPOEHUHN M XUMUYECKMX CBOMCTBAX BEIIECTB sl 0€301acHOrO
MIPUMEHEHUSI B IPAKTUUECKON JeSITENIbHOCTH;

MPUBOJIUTh TMPUMEPHl TPAKTUYECKOTO HCIOIb30BaHUS MPOJIYKTOB MepepadoTku HepTH U
MIPUPOJIHOTO Tr'a3a, BBICOKOMOJIEKYISIPHBIX COeIMHEHUN (MOJUATUIIEHA, CHHTETUYECKOTO KaydyKa,
aIeTaTHOTO BOJIOKHA);

MIPOBOJUTH OTBITHI [0 PACTIO3HABAHUIO OPTAHUYECKUX BEIIECTB: TIUIEPUHA, YKCYCHOM KHUCIIOTHI,
HEMpeleNbHbIX >KUPOB, TIIIOKO3bl, Kpaxmaya, OelKOB — B COCTaBe MHIIEBHIX MHPOAYKTOB H
KOCMETHYECKHX CPE/ICTB;

BIIAJIETh NpaBWJIAaMH U TpueMamMu Oe30macHOM paboThl € XUMHYECKMMM BEIIECTBAMHU U
71a00paTOPHBIM 000PYI0BAHHUEM;

YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XHMMHUYECKON pEaKIMM M CMEUICHUS XUMHUYECKOTO
paBHOBECHS OT pa3IM4YHBIX (PAKTOPOB C IENbI0O OMNpPENEICHUS ONTHUMAJIbHBIX YCIOBUHN
MPOTEKAHUS XUMHUECKUX MPOIECCOB;

MPUBOJIUTH IPUMEPHI THIPOJIN3a COJICH B MOBCETHEBHOM KU3HU YEJIOBEKA;

NPUBOJUTH  MPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX H KU3HEIEATEIIbHOCTH OPraHU3MOB;

MPUBOJIUTh MPUMEPHl XUMHUYECKUX DPEAKIHM, PACKPBIBAIOIIMX OOIIME XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIJIOB;

MIPOBOJHUTH PacueThl Ha HAXOXKJCHHE MOJIEKYISPHON (OpMyIbl YIriieBOJOpOJAa MO MPOIyKTaM
CTOpaHUs ¥ MO0 €r0 OTHOCUTENBHOM MJIOTHOCTU M MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAIIUX B €T0
COCTaB;

BIAJeTh NpaBWIaMU 0e30MacHOro oOOpalieHus ¢ €IKUMH, TOpPIOYMMH U TOKCHYHBIMH
BEIIECTBAMHU, CPEJICTBAMU OBITOBOM XMUMMUU;

OCYLIECTBIATH MOUCK XUMHMUYECKOW MHGOpMalMM 1O Ha3BaHWSIM, WICHTU(UKATOPAM,
CTPYKTYpPHBIM (hOpMyJiaM BEIECTB;

KPUTUYECKH OIICHHMBAaTh U HMHTEPIPETUPOBATH XUMHUYECKYI0 HH(POPMAILHIO, COAEPIKAIIYIOCS B
COOOLIEHUAX CpEeICTB MaccoBOM HH(popMmanuu, pecypcax IMHTepHeTa, Hay4HO-TIOMYJISPHBIX
CTaThsAX C TOUKH 3PEHUS €CTECTBEHHO-HAyYHOW KOPPEKTHOCTU B LIEJSAX BBISBICHUS OLMIMOOYHBIX
CyXJIeHHH 1 (opMUpOBaHUS COOCTBEHHOM MO3UIINH;

NPEJCTaBIATh IYyTH pELICHUs TJI00ANbHBIX MpOOJIeM, CTOSIIMX TMepe] YeJIOBEYEeCTBOM:
HKOJIOTUYECKUX, YHEPT€TUUECKUX, CBIPHEBBIX, U POJIb XUMHUH B PELICHUU ITUX MTPOOIIEM.



BoinyckHUK Ha 0230BOM YPOBHE OJYYHT BO3MOKHOCTh HAVYUTHCH:

— WMJUIIOCTPUPOBATh HA IPUMEPAX CTAHOBIICHHUE U HBOJIIOLUIO OPraHUYECKOW XMMUU KAaK HAyKH Ha
Pa3JIMYHBIX UCTOPUYECKUX JTAllaX €€ pa3BUTHUS,

— HCIOJIb30BaTh METOJbl HAYYHOTO TIO3HAHHS TIPH BBHINOJHEHUH TIPOEKTOB U  y4eOHO-
HCCIIEIOBATENIbCKUX 3aJad 10 H3YYEHHIO CBOWCTB, CIOCOOOB MOJYYEHHS U PACIIO3HABAHUS
OpPraHNYECKUX BELIECTB;

— OOBSCHATH MPHUPOIY M CIOCOOBI 00pa3oBaHMS XMMHUYECKOH CBS3HM: KOBAICHTHOH (IOJISIPHOM,
HETIOJISIPHOW), MOHHOM, METAJUTMYECKOM, BOJOPOJHONW — C LETBI0 OMNPEICIICHHUS XMUMHYECKOMN
AKTHUBHOCTH BEIIECTB;

— YCTaHaBIMBATH TICHETUYECKYIO CBSI3b MEXKIYy KIAacCaMHU HEOPraHWYECKUX BEIIECTB UL
000OCHOBaHMS TPUHLIUIHAIBLHOH BO3MOXXHOCTH IIOJIydCHHSI HEOPTaHWYECKUX COCAMHEHHM
3aJIaHHOTO COCTaBa U CTPOCHUS;

— yCTaHaBJIMBAaTh B3aUMOCBSI3U MEX1y (akTaMu U TeopueH, IPUUMHON U CIEICTBUEM IIPH aHAIIN3E
NpoOJEeMHBIX CHUTyallUd M OOOCHOBAaHMM MPUHUMAEMBIX pEIIEHHH Ha OCHOBE XMMHUYECKHX
3HaHUMU.

Cooeprrcanue mem yueonoz2o npeomema

Temal
Crpoenne aroma u nepuoandeckuii 3axon JI. I. Menneneesa (6 u)

OCHOBHBIE CBEJEHHUS O CTPOEHHUH aToMa. SAapo: NpOTOHBI U HEUTPOHBI.
N3oTonbl. DaeKTpoHBL. DiEeKTpOHHAs 0005104YKa. DHepreTudeckuil ypoBeHb. OCOOEHHOCTH CTPOEHHS
ANIEKTPOHHBIX 000JIOUEK aTOMOB 3JIEMEHTOB 4-ro U 5-TO MepuoAoB nepuoaudeckoi cucremsl J[. U.
MenneneeBa (mepexoaHbix dyieMeHTOB). IloHsTHe 00 opOuTaNsaX, S- M p OpOUTANH. DJIEKTPOHHBIC
KOH(UTYpalu1 aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

[Tepuonumueckuit 3akon . U. M e H 1 e 1eeBa B CBE€TE€ YyUYE€HHUST O
ctpoeHnuu atoma. Otkpeitue [. Y. MenaeneeBbIM NEPUOAUIECKOTO 3aKOHA.

[Tepunoanueckas cucrema xumudeckux aeMeHToB Jl. Y. MenneneeBa — rpaduueckoe oToOpakeHue
MEePUOIUYECKOro 3akoHa. PU3NYECKUI CMBICI MOPSAIKOBOTO HOMEpa 3JeMEeHTa, HoMepa Iepuoja u
HOMepa rpynnbl. BanenTHsie snekTpoHbl. [IpuunHbl M3MEHEHHsS] CBOMCTB 3JIEMEHTOB B MepHOJaX U
rpynnax (rJIaBHBIX MOATPYIIax).

[Tonoxenue BoAOpOa B IEPUOIUYECKOM CUCTEME.

3HaueHue MEepPHUOJUYECKOr0 3aKOHAa U IMEPHOJUYECKON CHCTeMbl XUMUYeckux snemeHToB JI. .
MenpeneeBa a1 pa3BUTHS HAYKW U IOHMMAaHUS XUMHUYECKOW KapTHHBI MUPA.

JdemoncTpanuu. Paznuynsie GopMbl MEPUOANIESCKON CUCTEMBI XUMHUYECKUX dieMenToB [I. . Men-
Jieneena.

JlabopaTopublii  onbiT. 1. KoHcTpyupoBaHue MEpHOIUYECKONW TaOMUIBI  AJIEMEHTOB C
UCIOJIb30BAaHUEM KapTOUeK.

Tema?2

Crtpoenue BemecTBa (26 u)

Monnas xuMudyeckas cBsI3b. Karmonel m anwonbel. Kimaccudukanus monoB. HMonHbIE
KpUcCTaJUIM4ecKue pemreTki. CBOKMCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUIMUYECKUX PEIIETOK.

KoBaneHnTHasds XuMHUUECKas CBA3b. OIEKTpoOTpULATENbHOCTh. llonsgpHas wu
HemnoJIApHas KoBaJieHTHbIE cBs3U. J(umnoins. [TonsipHOCTh CBA3U U MOJSPHOCTH MOJEKYIbl. OOMEHHBINH U
JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJICHTHOUW CBsI3U. MOJEKyIspHblE U ATOMHBIE
KpUcTauinueckue pemetki. CBOKMCTBA BEIIECTB C STUMHU TUIIAMH KPUCTAIUTMYECKUX PELIETOK.

MeTannuueckas xuMudyeckas CcBI3b. OCOOCHHOCTH CTPOCHHS aTOMOB METaJIOB.
Meraminueckass XUMUYECKas CBA3b U METAINIMYECKasl KpUCTauInueckas pemierka. CBOICTBaA BEILIECTB C
STHUM THIIOM CBSI3H.

Bonoponnas xuMmuueckas cBsA3b. MeXMONEKyIsIpHAs U BHYTPUMOJIEKYJSIpHAs BOJO-
pOJHas CBS3b. 3HAUCHHE BOJIOPOAHOMN CBSI3U I OPTaHU3ALUU CTPYKTYp OMOTIONUMEPOB.



[Tonumepsl. [lmacTmacchl: TepMOIUIACTBI M PEAKTOIIACTBI, UX MPEACTABUTEIN U IPUMEHEHHE.
Bonokna: npupoHblie (pacTUTENbHbIE U KUBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHBIE U CUHTETUUYECKUE),
UX MPEACTABUTEIHN U IPUMEHEHHUE.

'azoo0Opa3zHoe COCTOSHHUE BeIlecTBAa [pU arperaTHbIX COCTOSHHS BOJBI.
OcobenHOCTH CTpOEHUS ra30B. MOJISPHBI 00beM ra3000pa3HBIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX MPUPOAHBIX CMECEH: BO3IYyX, NMPHUPOIHBINA Ta3. 3arps3HeHue arMochepbl
(KUCIIOTHBIE JI0K/IH, TAPHUKOBBINA 3P dekT) 1 6oprda ¢ HUM.

[IpencraBuTenu razo00pa3HbIX BELIECTB: BOJOPO, KUCIOPO, YTJIEKUCIbIN a3, aMMHUaK, 3TuieH. Mx
[I0JIy4YeHue, COOMpaHue U paclio3HaBaHUE.

XKunkoe coctossaue BemecTtna. Boxma. [TorpebGienne Boasl B ObITY M Ha TIPOM3BOICTBE.
XecTkoCTb BOJBI U CLIOCOOBI €€ YCTpaHEHMS.

MunepanbHbl€ BOJbI, UX UCIOJIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX LENSX.

Kuakue KprcTauibl U UX IPUMEHEHHE.

TBepnoe cocTosiHUE BemecTBa. AMOpQHBIE TBEp/IbI€ BEIIECTBA B IPUPOJE U B KU3HU
4eJl0BEKa, X 3HaYeHHUE U puMeHeHne. KpucTtaiimueckoe CTpOEHHE BEIECTBA.

Hucnepcusie cucteMmbl. IlloHatue o nucnepcHbXx cucremax. J[lucnepcHas ¢aza u
IucriepcuoHHast cpeaa. Knaccudukamusi AMCIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHOro
COCTOSIHUS IUCIIEPCHOM CPe/Ibl U AUCTIEPCUOHHON (ha3bl.

I'pyOoaucniepcHbIe CUCTEMBI: AIMYIIbCUU, CYCIIEH3UH, a3PO30JIH.

ToHKoIMCTIEpCHBIE CUCTEMBI: T€ITN U 30JIH.

CocraB BemecTBa HcMecel. Bemecrsa MOIEKyIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.
3aKOH MOCTOSIHCTBA COCTAaBA BELIECTB.

[ToHsiTHE «10M5)» U €e pa3HOBUIHOCTHU: MaccoBasi (J0JIsl AIIEMEHTOB B COEMHEHUH, JA0JsI KOMIIOHEHTa
B CMECH — JIOJIsl IPUMECEH, JI0JI1 paCTBOPEHHOIO BEIIecTBa B pacTBope) U oObemHas. Jlons BeIxona
MPOJIyKTa PEaKuu OT TEOPETUUECKH BO3ZMOKHOTO.

JdemoncTpanuu. Mojenb KpUCTAIIMYECKON pemeTkr Xxjaopuaa HaTpus. OOpas3isl MHHEPAJOB C
MOHHOW KPUCTAJUIMYECKON PEIIETKOM: KalblUTa, TaiuTa. MOoJaenu KpUCTAUTMYECKUX PEIIETOK «CYXOTO
npaay (WM Hona), anmasa, rpadura (wum kBapra). Moaens mosekynsl JIHK. OGpasubl miactmace
(benonodopmanbaeruHble, MOINYPETaH, MOTUITHIICH, TTOJUIPOTIIICH, TIOJUBUHIWIXJIOPUI) U U3ICITUS
u3 Hux. OOpasipl BOJIOKOH (LIIEPCTh, IIETK, alleTaTHOE BOJIOKHO, KallPOH, JIABCAaH, HEMJIOH) U U3 JIeHsl U3
HuxX. OOpa3ubl HEOpPraHWYecKUX MOJIMMEpPOB (cepa IUIacTUYECKasl, KBapll, OKCHJ aJIOMHHUS,
MIPUPOIHBIE ATFOMOCUIIMKATHI). Moiesh MOJIIpHOTO 00beMa ra3oB. TpH arperaTHbIX COCTOSIHHS BOJBI.
OO0pa3ibl HaKUIK B YallHHUKE U TpyOax IIEHTPAIbHOTO OTOIUIeHUA. JKeCTKOCTh BOJIBI M COCOOBI €e yCT-
panenus. [Ipubopsl Ha )kuAKUX KpUcTauiax. OOpasupbl pa3IUYHBIX JAUCIIEPCHBIX CHCTEM: SMYJIbCHIA,
CyCIIeH3UH, a’po3oJiel, reneit u 3oieil. Koarymsamusa. Cunepesuc. Dddext Tungans.

JlaGopaTropHbie onbIThL. 2. OnpeeneHue Tuna KpUCcTauIMYeCKOW PelIeTKH BEIeCTBAa U ONMMCAHUE
ero cBoMcTB. 3. O3HaKOMIIEHUE C KOJUICKIIMEH MOJIMMEPOB: MJIaCTMACC U BOJOKOH U M3AENUS U3 HUX. 4.
HcnpiTanue BOJBI HA JKECTKOCTh. Y CTPAHEHUE JKECTKOCTH BOJBL. 5. O3HaKOMIICHHE C MUHEpPaIbHBIMHU
BoJamMu. 6. O3HAKOMIIEHUE C JUCTIEPCHBIMHU CUCTEMAMHU.

IIpakTnyeckas padora Ne 1. [lonyuenue, cobupanue u pacro3HaBaHKe ra3oB.

Tema3
Xumnuyeckue peakumu (18 1)

Peakxuuu, mpymue ©Oe3 M3MEHEHHS COCTaBa BeEIEeCTB. AIOTpoNus W
AIUIOTPOTHBIE BUJOW3MEHEHHS. [IpHUYMHBI aUIOTPONIUM HA TpUMEpe MOIU(HKAIUNA KHCIOPOJa,
yraepoaa u ¢ocdopa. O30H, ero 6uonornueckas poib. FMi3oMepsl 1 H30Mepus.

Peaknuu, maynmue Cc M3MEHEHHEM COCTaBa BEIEeCTB. Peakuuu coequHEHUS,
pa3yioKEeHus, 3aMEIICHUS 1 OOMEHa B HEOPraHMYECKOW W OPraHUYeCKOW XuMuHU. Peakinu 3K30- U 3H-
nortepMudeckue. TermmoBoil A3PPeKT XUMHUUECKOW peakiud U TEPMOXUMHUYCCKUE ypaBHEHUs. Peakiuu
TOPEHUs, KaK YaCTHBIH CTydai 3K30TEPMHUECKUX PEaKIUi.

CkxopocTh XUMHUUYECKOW peakmuu. CKOPOCTh XMMHUYECKOW pPEAKIUH. 3aBHUCUMOCTb
CKOPOCTH XUMHUYECKOM PEAKIIMU OT MPUPOJIbI PEaruPYIOIINX BEIIECTB, KOHIICHTPAI[H, TEMIIEPATYPHI,



IUTOIIA/I TTIOBEPXHOCTH COTIPUKOCHOBEHMS M KaTayin3aropa. Peakiuu romo- u rereporenssle. [lonstue
0 Katanm3e M Katanmzatopax. DepMeHTHl KakK OHOJOTMYECKHE KaTallM3aTopbl, OCOOCHHOCTH HX
(GYHKIMOHUPOBAHUSL.

OO6paTuMoOCTh XMUMHUUECKHUX peakuuid. HeoOpatumbie u oOpaTHMble XUMHUYECKHE pe-
akiuu. CocTosiHHE XMMHMYECKOTO PaBHOBECHS Uil OOpaTHMMBIX XMMHUYECKHX peakuuid. CriocoObl cMme-
[ICHUsT XMMHYECKOTO PAaBHOBECHS Ha NMPHMEpPEe CHHTE3a aMMmHuaka. [loHsTHe 00 OCHOBHBIX Hay4HBIX
MPUHIMIIAX TTPOU3BO/ICTBA HA MPUMEPE CHHTE3a aMMHUAKa WIIM CEPHON KUCIIOTHI.

Pounpsp BOOB B XUHMHUUYECKOUW peaknuu Mcruaable pactBopel. PacTBopumocTs U
KJaccu(uKaus BEIIECTB 10 ATOMY NPU3HAKY: pPaCTBOPUMBIC, MaJOPacTBOPUMBIE M HEPACTBOPUMBIE
BEIIIECTBA.

DNEKTPOIUTHI ¥ HEANIEKTPOIHUTHL. DJIEKTPOIUTHYECKAs fucconuanyst. KHeioTsl, 0CHOBaHUS M COJU C
TOYKH 3PEHHS TEOPHUHU DIICKTPOIUTHICCKON TUCCOHALINH.

XUMHUYECKUE CBOWCTBA BOJBI: B3aUMOJICHCTBHE C METAJUIaMHU, OCHOBHBIMU M KHCIIOTHBIMU OKCHJIA-
MU, pa3IoKeHue 1 00pa3oBaHNe KPUCTAJUIOTHAPATOB. Peakuy ruipaTaliii B OpraHu4ecKOi XHMHH.

'mnpponus opraHM4yecKuX MW HEOPTraHUYECKUX coeauMHeHUU. Heobparumplii
ruzposn3. O6paTUMBIN THIPOIIU3 COJIEH.

I'uaponn3 opraHMYECKUX COCTUHEHNH U ero MPAaKTHYECKOe 3HAUYCHHE YIS TTOJTYYSHHS THAPOITUZHOTO
CIMpTa ¥ MbUIA. brosorudeckast posib TUAPOIN3a B MIACTUYECKOM M DHEPreTHUECKOM OOMEHE BEIIEeCTB
Y DHEPTUH B KIIETKE.

OKHCIHUTENbHO-BOCCTAHOBUTENbHbE peakuuu. Crenenb okucieHusd. Onpeze-
JICHWEe CTENeHH OKHCIeHus 1o Gopmyne coequHeHus. [ToHsTHe 00 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peakusx. OKHUCICHNE W BOCCTAHOBIICHHUE, OKHCIIUTENh U BOCCTAHOBUTEITH.

ODNEeKTPOAU3. DIEKTPOIN3 KAK OKUCIUTEIBHO-BOCCTAHOBHUTENBHBIN IpOLECC. DJEKTPOIIU3
pacIyiaBoB U pacTBOPOB Ha MpUMepe Xiopuaa HaTpus. [IpakTHaeckoe MpruMeHEHHEe AIEKTPOIH3a. DJeK-
TPOJIUTUYECKOE TIOJTydeHHE ATIOMUHUA.

JdemoncTpanuu. IIpeBpamenue kpacHoro ¢ocdopa B Oenbiif. O3oHaTOp. Mojgenu Mojekyn W-
Oyrana u wu300yraHa. 3aBUCHUMOCTb CKOPOCTH pEaKIMH OT MPHUPOJAbI BEUIECTB Ha MpUMEpe
B3aUMO/JICHCTBUSL PACTBOPOB PA3IUYHBIX KHUCJIOT OJUHAKOBOM KOHLEHTpPAMU C OJMHAKOBBIMU
rpaHyJaMy [MHKa W B3aUMOJICHCTBUS OJMHAKOBBIX KYCOYKOB pa3HBIX METAJIOB (MarHus, LHHKA,
JKere3a) ¢ COJISTHOM KHCIOoTOM. B3amMojeicTBHE pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMH
THOCYlb(aTa HATPUS pPa3IUYHON KOHIEHTpAlMM M TemmepaTypbl. Mojenb KUIAIIEro CIosl.
Paznoxxenune mepokcuaa BOJOpoJaa ¢ MOMOIIBIO KaTanu3aropa (okcuma mapranua (1V)) m karamasbl
celporo Msica M ceiporo kaprodens. Ilpumepsl HeoOpaTUMBIX peakiHii, HUAYIIUX ¢ OOpa3oBaHHEM
ocajika, ra3a Wi BoJbl. B3aumonelictBue mtus u Hatpus ¢ BoAou. [Tonydenue okcuna pocdopa (V) u
pacTBOpPEHHUE ero B BOJIC; UCIbITAHUE MOJTYYEHHOTO pacTBopa JakmycoM. OOpasibl KpUCTAIIIOTHAPATOB.
HcnpiTanue pacTBOPOB AIIEKTPOJIMTOB M HEANIEKTPOJIUTOB HA MIPEIMET JUCCOIUAIMH. 3aBUCUMOCTD CTe-
TIEHU AJIEKTPOIUTUYECKON AUCCOIHMALIMM YKCYCHOU KUCIIOTHI OT pa3zbaBieHus pactBopa. ['uaponus kap-
Oonma xanbIus. ['uapoan3 kapOOHATOB IMIEIOYHBIX METAUIOB U HUTpaToB muHKa wuiau cBuHNa (I1). ITo-
mydenue mbiia. [Ipocreiiniye OKUCINTENLHO-BOCCTAHOBUTEIbHBIC PEAKIIMU: B3aUMOJICHCTBUE IIUHKA C
COJISTHOM KUCIIOTOH M kefe3a ¢ pacTBopoM cynbdara meau (11). Mozaens anekrponuzepa. Moaenb 31eKT-
POJIM3HOM BaHHBI IS OJTyYEHUS ATFOMUHUS.

JlabopaTopHble onbIThL. 7. Peakius 3ameleHuss MeIu >KejIe30M B pacTBOpe MEIHOro Kyrmopoca. 8.
Peakium, unymue ¢ obpazoBaHMeM ocajika, raza M Bojbl. 9. IlodyueHue Kuciopoaa paszinokeHUEM
MEepoKCHAa BOJOpojAa ¢ mHoMmolplo okcujaa mapranua (1V) um karamasel celporo kaptodens. 10.
[TomydeHune Bo1opoia B3aUMOJEHCTBUEM KUCIOTHI ¢ IMHKOM. 11. Pa3nuunble ciaydau ruposinza cosen.

Temad
BemecTBa n ux cBoiicrBa (18 u)

Metannel. B3aumopelicTBUe METAZIOB C HEMETAUIaMH (XJIOPOM, CEpPOH M KHCIOPOJOM).
B3auMojeiicTBUe IIETOYHBIX M HIEJIOYHO3EMENbHBIX METAUIOB C BOAOWU. DJIEKTPOXUMHUYECKUU P
HaIpsHKEHU MeTaisioB. B3anMoaeiicTBUe METAIIIOB ¢ pacTBOPaMU KUCJIOT U COJIEH. AJIFOMUHOTEPMHUS.
B3aumoseiicTBue HaTpus C 3TAHOJIOM U (DEHOJIOM.



Koppo3sust metamioB. [ToHsATHE 0 XUMUYECKOH H AJIEKTPOXUMUYECKON KOppo3un MeTamioB. CriocoObl
3alUThl METAJJIOB OT KOPPO3HH.

HemeTtannel. CpaBHuTeNbHAs XapaKTEpPUCTUKAa TaJlOTEHOB Kak HauOoJjiee TUIUYHBIX
npeacTaBuTeNned HeMeTaioB. OKUCIUTENbHBIE CBOMCTBA HEMETAJIOB (B3aMMOJEHCTBUE C METaIaMu
u  BoJOpoaoM). BoccraHoBuTeNbHBIE ~ CBOIICTBAa  HeMeTalsioB  (B3auMojeiictBue ¢ Oosee
AJIEKTPOOTPHULATEIbHBIMU HEMETAJJIAMU U CJIOKHBIMU BELLIECTBAMHU-OKUCIUTEISIMHU).

Kucnore Heopranumueckue U o pr aHuueckue. Kiaccupukauusa Kucior.
XUMHYECKHE CBOMCTBA KUCIJIOT: B3aUMOJICHCTBUE C MeTallaMH, OKCUJAAMU METAJIOB, THIPOKCHIAMU
METaJUIOB, COJsMH, crnupramMu (peakuust odrepudukamuu). OcoOble CBOWCTBA a30THOM W
KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.

OcHOBaHuUS HeopraHuueckue wuU o p raHuuyeckue. OcHOBaHMS, UX
Kkinaccuukainusa. XMMHUECKHE CBOWCTBA OCHOBAHHM: B3aWMOJCHCTBHE C KHUCIOTAMH, KHCIOTHBIMH
OKCHJAMU U COJSIMU. Pa3iioxkeHne HepaCTBOPUMBIX OCHOBAHHUM.

Comu. Knaccudukarusi conieil: cpeaHue, KHCIbIEe M OCHOBHBIE. XHUMHUYECKHE CBOWCTBA COJICH:
B3aUMOJICHICTBUE C KHCIOTaMH, IIeJo4aMd, MeTallamMu U cosisimMu. llpeacraBurenu coneil M ux
3HaueHue. XJIOpuJ HaTpusi, KapOoHAT Kanblus, ¢ocdaT Kanblus (CpelHUE COJIM); TUAPOKApOOHATHI
HATpHS U aMMOHWUSI (KUCIIbIE COJTH); TuapokcokapOonaT meu (1) — Manaxut (OCHOBHasI COJIb).

KauecTBeHHbIE peakiMy Ha XJIOpUA-, Cyldb(aT-, U KapOOHAT-aHUOHbI, KATUOH aMMOHHUS, KaTHOHbI
xenesza (1) u (11).

'eneTuueckas cBSI3b MEXJAY K J a ¢C C a M U HEOPraHMUYECKHUX U
OpTaHHMUYECK M X coenuHeHUU. lloHATHE O NEeHETHUYECKOW CBA3M M TE€HETUYECKUX PSAIaX.
I'enernueckuit psn metanna. ['enernueckuit psin Hemetaiuia. OcoOEHHOCTH T€HETHYECKOTro psijia B
OPraHN4eCKO XUMHUH.

Jdemoncrpanuu. Komtekius obpasmnoB MeramioB. B3zanMoneiicTBue HaTpHUs U CYpbMBI C XJIOPOM,
kKemnesza ¢ cepoil. ['opeHue MarHus M aqrOMHUHUS B KHUCIIOpoje. B3anmozaeicTBre meno4HO3eMeNTbHbIX
METaJUIOB ¢ BOJIOW. B3auMoielicTBre HATPHUsL C ATAHOJIOM, IIMHKA C YKCYCHOUM KUCIOTOW. AJTIOMUHOTEpP-
Musi. BzaumoelcTBue Meid ¢ KOHIEHTPUPOBAHHON a30THOM KUCIOTON. Pe3ynbTaThl KOPpPO3UH METaI-
JIOB B 3aBUCHMOCTH OT YCJIOBHUH ee npoTekanus. Kosiekius o0pa3iioB HeMeTauioB. B3anmoeiicTeue
XJIOPHOM BOJBI ¢ pacTBOpoM Opomua (nonuzaa) kanus. Kosnekus npupoaHbIX OPraHUYeCKUX KUCIOT.
PazbaBneHne KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHL. B3amMojeicTBHEe KOHIEHTPUPOBAHHOW CEpHOM
KHUCJIOTBI C CaxapoM, LIEJUII0NI0301 1 Menpto. OOpa3ipl MPUPOIHBIX MUHEPAIOB, COAEPIKALIUX XJIOPUJT
HaTpus, KapOoHar Kambius, (ocdar kampius u ruapokcokapbonar meau (I1). OOpasipl MHUIIEBBIX
MIPOJIYKTOB, COJEP X AIIUX TUIPOKApOOHATHI HATPUS U aMMOHHMS, UX CIIOCOOHOCTh K PA3JIOKEHHUIO MpU
HarpeBaHuu. ['amenune coapl ykcycoM. KauecTBeHHbIE peakliMi Ha KATUOHBI U aHUOHBI.

JlaGopaTropHblie onbIThl. 12. VcnbiTaHe pacTBOPOB KHUCJIOT, OCHOBAaHUWA M COJIEW WMHIMKATOPaMHU.
13. BzaumopeiicTBHE COJSHOM KHCJIOTBI M pacTBOpa YKCYCHOM KHUCJIOTBI C MeTauiamu. 14.
B3aumopeiicTBue COJNSIHOM KHUCIOTBI W PAacTBOpAa YKCYCHOW KHCIOTBI C OCHOBaHUAMH. 15.
B3aumMojeiicTBue CONSHOM KUCIOTBI M PacTBOpa YKCYCHOM KUCHIOTBI ¢ cossiMu. 16. Ilonydyenuwe u
CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM. 17. ['Maponn3 XJI0pui0B U aleTaToB LIEJIOYHBIX METaLIOB. 18.
O3HaKOMJICHHE ¢ KOJUICKIMAMH: a) METAIJIOB; 0) HEMETAJIOB; B) KHCIIOT; T') OCHOBAaHH; /1) MUHEPAJIOB
1 OMOJIOTHYECKUX MaTepUANIOB, COJEPKAIIUX HEKOTOPBIE COJIH.

IIpakTnueckas padora No 2. PemeHue SKCriepuMEHTAIbHBIX 33/1a4 Ha UJICHTU(HUKAIIUIO OpraHnye-
CKHUX M HEOPraHUYECKUX COECTUHEHMII.



TemaTu4yeckoe IIAHUPOBAHUE

Ne HanmenoBaHue pa3fenoB ¥ T€M YpOKOB Kon-Bo | lata npoBeneHus
/o 4acoB
10 ¢dakTu-
TUIaHy YEeCKH
TEMA 1. Cmpoenue amoma u nepuoouyeckuii 3akon. 6 4acoB
1 OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMa. 1 06.09
2 CtpoeHne IIeKTPOHHBIX 000JI0YEK aTOMOB. 1 07.09
3 DNeKTPOHHBIE KOH(PUTYpAITUU aTOMOB. 1 13.09
4 [Tepuoanueckuit 3akon J[. 1. MenaeneeBa B cBeTe y4eHHs o cTpoeHuu | 1 14.09
aToma.
5 [Mepuomnueckas cucrema Jl. . Menneneesa. [lonoxenne Bogopona B | 1 20.09
MIEPUOANYECKON CHCTEME.
6 O6006mmenne Tembl «CTpoeHHe aToMa M MEPUOJNICCKHII 3aKOH) 1 21.09
T EM A 2. Cmpoenue seugecmea. 26 4acon
7 Wonnast xumuueckast cBsizb. MIOHHbIE KpUCTANIMYECKHE PEIIETKH. 1 27.09
8 KoBasnieHTHas cBsI3b, MEXaHU3M 00pa30BaHUSI. 1 28.09
9 Bunet  xoBajeHTHOM ~— cBsa3u.  MonekynsgpHas  u aromHas | 1 04.10
KPUCTANTHIECKUE PEIICTKH.
10 Mertammueckasi CBs3b. MeTaTMYECKUe KPUCTATTNICCKUE PEIICTKH. 1 05.10
11 Bonoponnas ces3e. Equnaas npuposa cBsizu. 1 11.10
12 O06001eHre MaTepraa 1mo BU1aM XUMHUYECKOMN CBS3H. 1 12.10
13 [Tomumepsl. [TnacTmaccsl. 1 18.10
14 [Tomumepsl. Bonokna. Heoprannyeckue nmoaumepsl. 1 19.10
15 ["az000pasnbie BemecTBa. MossipHbIii 00beM. ['a30BbIe 3aKOHBI. 1 25.10
16 Boniopon, kuciaopo, nmoxydeHue, CBOMCTBa, 3HadeHue. Bo3ayx. 1 26.10
17 VYTriekucplid ra3, aMMHaK, 3THJICH, TIOJIy4eHHUE, CBOMCTBA. 1 08.11
18 [Ipaktuueckas pad6ora Ne 1. Ilomyuenue, coOupanue u pacrnosHaBanue | 1 09.11
ra3oB.
19 JKunkoe cocrostaue Bemectsa. Boza. 1 15.11
20 KecTkocTh BOJIBI M CLIOCOOBI €€ YCTPaHCHUS. 1 16.11
21 TBepaoe cocrosHUE BenecTBa. Kpucramummueckue BEeIecTna. 1 22.11
22 TBepapie aMopdHBIC BEIIECTBA. 1 23.11
23 JlucniepcHbIC CHCTEMBI, MX KJIacCU(PUKAIIHS. 1 29.11
24 ['pyboaucniepcHbIe CUCTEMBI. 1 30.11
25 Komnonaaeie cucTeMBI. 1 06.12
26 BemectBa MONEKYISApPHOTO W HEMOJEKYISPHOrO CTpoeHus. 3akoH | 1 07.12
MTOCTOSIHCTBA COCTaBa.
27 Xumnueckas popmyina BemecTBa. Pacuersl no xumudyeckuM ¢opmynam. | 1 13.12
28 MaccoBast 1 00beMHasi JOJIH PAaCTBOPEHHOTO BEIIECTBA. 1 14.12
29 MaccoBas 107151 BBIXOAa POAYKTA PEAKIIUH. 1 20.12
30 O600611eHne 3HaHNi MaTepuaa TeMbl «CTpOEHHUE BEIECTBAY. 1 21.12
31 KonTponpHas padora no teme «CTpoeHue BeliecTsa 1 24.12
32 Pemenne pacuyeTHbIX KOMOMHMpOBaHHBIX 3amad 1o teme «Ctpoenume | 1 27.12
BEIIECTBA
TEM A 3. Xumuueckue peakyuu. 18 yacon
33 Wuctpykrax no Th. Knaccuukanuss XMMHUECKUX peakluil. 1 10.01
34 Peakuuu, uaymue 6e3 U3BMEHEHHUsI COCTaBa BEIIECTBA. 1 11.01




35 Peaxiuu, naymnme ¢ ”3BMEHEHHEM COCTaBa BEIIECTBA. 1 17.01
36 DK30TepMUYECKUE M DHIOTEpMUYEcKHe peakiuu. TermoBoit s3¢dexr | 1 18.01
XUMHUYECKON PEaKIUU.
37 CKOpOCTh XMMUYECKOHN PEaKIUU. 1 24.01
38 @DaKTOPHI, BIUAIONINE HA CKOPOCTh XUMHUYECKOM pEakluH. 1 25.01
39 OO0paTuMbIe U HEOOPATUMBIE PEAKIINH. 1 31.01
40 XHUMHYECKOE PAaBHOBECHE U €T0 CMEIICHHE. 1 01.02
41 VicTuHHBIE pacTBOPBL. DNEKTPOIUTHYECKAS TUCCOIMAIIHSI. 1 07.02
42 Kucnotel, OCHOBaHHS, COJM B CBETE TEOPUHU OJICKTpoIUTHUYECKOH | 1 08.02
JIMCCOTIMAITUH.
43 ['uaponn3 HeopraHWYECKUX BEIIECTB. 1 14.02
44 ['uiposn3 opraHMyecKrx BEIECTB. 1 15.02
45 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1 21.02
46 Buibl 0KMCITIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI. 1 22.03
47 DNEeKTpOsIN3, KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIIECC 1 28.02
48 [IpakTudyeckoe  TpUMEHEHHWE  DIEKTPONM3a.  DJeKTpoiuThdeckoe | 1 01.03
MOJTyYCHUE ATFOMHUHHS.
49 O6001eHre MaTeprana TeMbl « XUMUYECKHE PEAKITUN. 1 07.03
50 KoHTpospHast paborta o TeMe «XHMHYECKHAE PEAKITHI. 1 08.03
TEMA 4. Bewecmeéa u ux ceoiicmea. 18 uacon
51 MeTtasuibl ¥ X CBOMCTBA. 1 14.03
52 Koppo3swust MmeTayios. 1 15.03
53 Hewmeraiel, MX CBOMCTBA. 1 21.03
54 CpaBHHTEIIbHAS XapaKTePUCTHKA Han0O0JIee aKTHBHBIX HEMETAILIOB. 1 22.03
55 KucnoTter Heopranudeckue. 1 04.04
56 Kucnoter oprannuaeckue. 1 05.04
57 Heopraandeckue ocHOBaHMSI. 1 11.04
58 OpraandecKkrue OCHOBAHMSI. 1 12.04
59 Conu, nx knaccuukaiys, HOMEHKIATypa, 3HAaYCHHE. 1 18.04
60 XUMHYECKUE CBOMCTBa cosield, KauecTBeHHBIC peakiuu Ha XJOpuabl, | 1 19.04
KapOOHATHI, CYJIb(aThl.
61 I'eneTnveckas CBsI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX BEIIECTB. 1 25.04
62 ['eHeTnveckas CBsI3b MEXKy KJIaCCAMH OPTaHMYECKUX BEIIECTB. 1 26.04
63 VYropaxHeHuss B TNPUMEHCHHH 3HaHUK 10 Teme «BemectBa m ux | 1 02.05
CBOWCTBAY.
64 O0006111eH1E 3HAaHUN TEMBI «BelecTBa 1 UX CBOHMCTBAY. 1 03.05
65 KonTtponbHas padoTa no Teme «BemniecTBa 1 uX CBOHCTBaY. 1 10.05
66 [Ipaktnueckas pabora Ne 2. HWpentudukauus opranmdeckux u | 1 16.05
HEOPraHUYECKUX COCTMHCHUM.
67 Pemrenne pacyeTHBIX KOMOMHUPOBAHHBIX 33]1a4. 1 17.05
68 3aKJIFOUUTENBHBIN YPOK «P0JIb XMMUH B MOEH JKU3HWY. 1 23.05
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