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IHosicHuTE/ILHAS 3aNIMCKA
denepanbHbIi rocynapcTBEHHBI 00pa30BaTeIbHBIN CTaHIAAPT OO0IIEro 0Opa3oBaHus, a TaKkKe OCHOBHBIC UACU U
nosiokenust [IporpamMmel pa3Butus U (POPMUPOBAHKS YHHUBEPCATBHBIX YYEOHBIX NEUCTBHM IJIsi CpeaHero (IOJHOTO)
o01iero o0pa3oBaHus COCTABIISAIOT OCHOBY IpeIaraeMoil pabouei mporpamMmel.

Ora mnporpamma JIOTHYECKHM NPOJODKAET IMPOrpaMMbl JJIsl HadajdbHOIO OOILIET0 M OCHOBHOIO OOLIEro
o0pa3zoBaHMs B 00JACTH Pa3BUTHS BCEX OCHOBHBIX BHJIOB JEATEIBHOCTH OOydaeMbIX, MPEACTaBICHHBIX B HuUX. OHa
COCTaBJIEHA C YYETOM OCOOEHHOCTEH, KOTOpble OOYCIIOBJIEHBI, B IIEPBYIO OUYepe/b, MPEAMETHBIM COJEPKAHUEM U
TICUXOJIOTMYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMH 00y4aeMBbIX.

[To3naBarenpHast NEATENBHOCTh IPU U3YyYEHHH Kypca XMMHUHM Ha 0a30BOM YpOBHE UIpAeT BEAYLIYIO POJIb B
Pa3sBUTHH OCHOBHBIX BUIOB YYEOHOW NEATENBHOCTH CTapIICKIACCHUKOB: BIAJETh METOAAMU HAYYHOTO IMO3HAHUS,
IIOJJHO U TOYHO BBIP@XKaThb CBOU MBICIIH, XapaKTepU30BaTh, OOBSICHATh, KIACCUPUIMPOBATH XUMHUYECKHE OOBEKTHI,
paGotarh B Tpymnme, apryMEHTHPOBaTb CBOIO TOYKY 3pEHHS, HaXOJUTh, HCIIOIb30BATh PAa3IUYHBIC HCTOYHUKU
MHGOPMaLMHU U IPEACTABIATh B YCTHOM M MMCBbMEHHOM peur pe3yibTaThl €€ aHaIn3a.

Onna w3 3amay oOy4yeHHs B CpelHEH LIKoJie — ONpe/eieHue NanbHelIIell o0pa3oBaTebHOW TPACKTOPUU H
OTBETCTBEHHOTO BbIOOpA JKU3HEHHOI'0 U MPO(PECCHOHAIBHOIO MyTH. J{i1sl perenus 3Toi 3aauy CTapuIeKIACCHUKH MIPH
U3YYCHHUH XUMHUHM JOJDKHBI HCIOJb30BaTh NPUOOPETEHHBIH HA ypOKaxX XUMHH OIBIT JIESTEIbHOCTH B
npodeccuoHanbHOM cdepe u 000 KU3HEHHON CUTYaIUH.

CornmacHo 00pa3oBaTeIbHOMY CTAaHAAPTY, INIABHBIC UeIU CPEOHE20 00ulez0 00pa306anus COCTONT:

1) B mpuoOpeTeHHH 3HAHWI, YMEHHH U CIOCOOOB IESTENLHOCTH, CIIOCOOCTBYIOLIMX (OPMHPOBAHHIO LEIOCTHOTO
IIPEJICTABICHUS O MUPE;

2) B Pa3BUTHU OIBITA Pa3HOOOPA3HOIl IEATEIBHOCTH, CAMOIIO3HAHUS U CAMOOIIPE/ICTICHHSL;

3) B OCO3HAHHOM BHIOOPE MHIUBHIYaIbHONH 00pa30BaTEIbHON TPACKTOPHH U MTPOPECCUOHAIBLHON IESTEIBHOCTH.
Bonbiioit Bkilag B JOCTHMKEHUE ITHUX Liesel cpeqHero ooOuero o0pa3oBaHUs BHOCUT U3YUeHUe XUMUU, KOTOPOe

IIPU3BAHO 0decneuums.

1) ¢dopmupoBaHHe eCTECTBEHHO-HAyYHOH KapTUHBI MHpa, B KOTOPOil CHCTEMa XHMHYECCKUX 3HAHHN SBISCTCS e
BaXHEHIIM KOMIIOHEHTOM;

2) pa3BUTHE HMHTEIUICKTYyallbHOTO M HPABCTBEHHOIO MOTCHIMANA CTAPIICKIACCHUKOB, (OPMHPOBAHUE Yy HHUX
HKOJIOTUYECKH TPaMOTHOTO B Y4eOHOH 1 MPO(heCCHOHATBHON NeSITETbHOCTH, a TAKXKE B OBITY;

3) OCO3HaHWE y CTAPIICKIACCHMKOB HEOOXOIMMOCTH B PAa3BUTHH XHUMHH M XHMHYECKOH HPOMBIIUICHHOCTH, KaK
IIPOU3BOAUTEIBLHON CUIIBI OOIIIECTBA;

4) moHMMaHUE HEOOXOAMMOCTH O€30MacHOro OOpalieHHs C BEIIECTBAMH M MarepHalaMH, HCIOJIb3YeMbIMU B
npodecCHOHANIBHON ¥ MIOBCETHEBHOM YKH3HU.

Llensamu uzyuenus xumuu ¢ cpeoneii WiKoe A6AAI0OMCA.

1) BuIeHHME ¥ MOHUMAHUE 3HAYMMOCTH XHMHUYCCKMX 3HAHUM Ui KaKIOTO 4YiICHA COIIMYMa; YMCHHE OIICHUBAThH
pa3nuyHble (aKTbl U SBIEHUS, CBA3aHHBIE ¢ XMMUYECKMMHM OOBEKTaMM U IMPOLECCAMU HA OCHOBE OOBEKTUBHBIX
KpUTEPUEB U OMNPEAENEHHON CHUCTEMBI LIEHHOCTEH, (HOpMYyIHpoBaTb U OOOCHOBBIBaTH COOCTBEHHOE MHEHHE U
yOexIeHue;

2) TIOHMMaHHE pOJIM XUMHU B COBPEMCHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpa M HCIOJIb30BAaHHE XMMHYECKUX
3HaHUH A7 00bSCHEHHsI OOBEKTOB M MPOLIECCOB OKPYKAIOLIEH NeHCTBUTENBHOCTH — MPUPOAHOM, COIMAIBHOM,
KYJIBTYpHOM, TEXHUYECKOM CPEbl;

3) ¢opmupoBaHHE Yy CTapIICKIACCHUKOB IPH H3YYCHUH XMMHH OMbITA TO3HAHHMS M CAMOIIO3HAHUS C IOMOIIBIO
KJIFOYEBBIX KOMIIETEHTHOCTEN (KJIFOUEBBIX HABBIKOB), KOTOPbIE MMEIOT YHHUBEPCAJIbHOE 3HAYCHHE Ui PA3JINYHBIX
BUJIOB JCATEIbHOCTH, — IOKMCKA, aHaJIN3a 1 00paboTKKU HHPOPMAIIH, U3TOTOBIEHNUE HUH()OPMAIIMOHHOTO MTPOAYKTa
U €ro MPEe3eHTALNH, IPUHATHS PeleHUl, , KOMMYHUKAaTUBHBIX HAaBBIKOB, 0€30IIaCHOr0 0OpaIlleHHsl C BEIECTBaMH,
MarepuajgaMy U MpoleccaMy B MOBCETHEBHOM KU3HU U MTPO(GECCHOHAIBHON JAeSITEeIbHOCTH.

OO0mas xapakTepucTHKa Kypca

OcobeHHOCTH CoiepKaHUs U METOINYECKOTo MOCTPOeHUs Kypcea copmupoBanbl Ha ocHoBe PT'OC COO.

1. Conepxxanue kypca obmeil xumuu B 11-om kiacce cnoco6cTByeT (POPMHUPOBAHUIO €IUHONW XUMHUYECKOU
KapTUHBI MHpA Yy BBITYCKHUKOB CPEIHEH IIKOJIBI MyTEM PAacCMOTPEHUS OOLIUX JJIs1 HEOPraHWYECKOM U OpraHu4ecKon
XUMHH MTOHSATHH, 3aKOHOB U TEOPHUH.

2. N3ydyeHue Kypca IpOBOAUTCSA HA OCHOBE COUYETAHUS TEOPUH U MPAKTHKH MPOOIEMHOro OOyueHHs U MOauu
Marepuala B JOTMKE Hay4YHOTO IMO3HAHUSI.

3. Teopernyeckue TMOJOKEHUS Kypca IIUPOKO TOJAKPEIUICHBl  JIEMOHCTPAMOHHBIMU  XUMHUYECKUMU
AKCIEPUMEHTaMHU, JIA0OPATOPHBIMH ONBITAMU U MPAKTUYECKUMU pabOTaMH.

4. Peanusyercsi MHTErpalus COAEpXKaHUS Kypca C NPEeAMETaMM HE TOJIBKO €CTECTBEHHO-HAy4HOI'O, HO H
T'YMaHUTAPHOTO LIUKIIOB.



5. JlocTnKeHuIo npeAMeTHBIX, METAIPEAMETHBIX U JIMYHOCTHBIE PE3y/IbTaTOB CIOCOOCTBYET cHCTEMa 3aJaHul
B (opmare pednexcuu: NpoBepbTE€ CBOW 3HAHMSA, MPUMEHUTE CBOM 3HAHUS, HCIONB3YHTE JONOJIHUTEIBHYIO
MH(OPMALUIO U BBIPA3UTE MHEHUE.

6. PackpbIiBaeTcsi posib POCCHMCKUX YYEHBIX B CTAHOBICHMM MHUPOBOM XMMHUYECKOM HAyKH, YTO CIIOCOOCTBYET
BOCIMTAHUIO MATPUOTHU3MA U HAIIMOHAIBHOW CaMOUACHTU(DUKALIUH.

7. Kypc peanmusyer cBsizb y4yeOHOM IUCHMIUIMHBI C JKH3HBIO, YTO CHOCOOCTBYET YCHJICHHIO MOTHBAIIUH
yyaluxcsd K HU3YyYEHHIO Henpo(QMIbHOW XHMHUHM 4Yepe3 pPACKPBITUE CBA3M H3y4yaeMoro marepuana c Oyanyiuei
o0pa3oBareIbHON TpaeKTopuel U MpodheCCUOHATBLHOM IS TEIIHHOCTH.

8. B Kypce npeacTaBieHbl COBPEMEHHbBIE HAIIPABJICHUS Pa3BUTUS XMMHYECKOM HAyKH U TEXHOJIOTUU.

9. B kypce Hallym OTpakeHUE OCHOBHBIE COJIEPKATENbHbIE TUHUU:

o «Beuwecmeo» — 3HaHMS O COCTaBe, CTPOCHHMH, CBOMCTBAX ((PU3MUECKUX, XUMHUYECKUX U OHOJOIMYECKHUX),
HaXO0XJIEHUH B IPUPOJIE U MOJyYEHUN BaXKHEHIINX XMMUYECKUX BEILECTB;
o «Xumuueckaa peaxkuyus» — 3HaHUSA O IPOLIECCAX, B KOTOPBIX IPOSBISAIOTCS XMMUYECKHUE CBOMCTBA BELIECTB,

YCIOBHSIX MX MPOTEKAHUS U CIIOc00axX yIpaBieHHs UMHU;

o «llpumenenue eeuwecme» — 3HAHMS B3aMMOCBSI3U CBOWMCTB XMMHMUYECKHMX BEIIECTB, HanbOoJee UCIOIb3yEMbIX B
OBITY, IPOMBIIIJICHHOCTH, CEJTbCKOM XO3SHCTBE, 3JpaBOOXPAHEHUH U Ha TPAHCIIOPTE;

o «I3bIK Xumuu» — cucTeMa 3HAHMM O BAKHEHIIMX TMOHATUSX XHMHUU M XHUMUYECKOH HOMEHKJIAType
Heoprannueckux u opranndeckux BemectB (MIOITAK u TpuBuanpHOI); BIageHUE XUMUYECKON CHMBOJIMKON U €€
OTpaKCHHEM Ha MUChME, —XMMHYECKUMH 3HaKaMH (CHUMBoJamH), (OpMyJIbl M ypaBHEHHS, a TaKXkKe IMpaBHIia
nepeBojia nHGOpPMaIUU C POJHOTO sA3bIKa Ha SI3BIK XUMHUU B 0OpaTHO.

MecTto npeamera B y4eOHOM IJIaHe

Kypc xumum B cpemHeil mikone mnpemycMarpuBaercs DenepalbHbIM TOCYIapCTBEHHBIM 00pPa30BaTEIbHBIM
CTaH/IapTOM KaK COCTaBHasl YacCThb MPEAMETHOMN 00nacTi «EcTecTBEHHO-Hay4YHbIE IPEAMETHIY.

XuMus BKIIOYEHA B pazaen OazucHOro ydeOHoro ruiaHa cpemHeil mkonbsl «Copepixkanue, GopMmupyemoe
ydacTHUKaMu 00pa30BaTeIbHOIO MpoIieccay, IO3TOMY oOydaroluecs MOryT BbIOpaTh XMMHUIO Kak Ha 0a30BOM, Tak U
Ha yrTyOnEéHHOM YpOBHE HIIM K€, B KaUeCTBE albTePHATUBBI BBIOpATh HHTETPUPOBAHHBIN Kypc «EcTecTBO3HaHHEY.

B Ga3ucHoM yueOHOM miaHe 00meo0pa3oBaTeIbHBIX OpPraHU3alrili N3y4YeHHEe XUMHUH POBOIUTCS U3 pacuéra |
gac B Hegemto (70 wacoB 3a ABa roga oOyueHHs), B COOTBETCTBUM C KOTOpPHIM W pa3paboTaHa AaHHas pabouas
porpaMma 1o XHUMHUH IS CPETHETO 00IIero oopa3oBanus Ha 6a30BOM ypOBHE.

JInuHOCTHBIE, MeTaNlpeIMeTHbIE U MPeIMeTHbIE Pe3y/IbTaThl 0CBOEHHS Kypca
OOyyeHne XMMUU B cCpenHEl mKoie Ha 0a30BOM YPOBHE IO JAHHOMY KYypCy CHOCOOCTBYET TOCTHIKECHHUIO

00yYaroMMMHCS CISIYIOIINX JUYHOCHHBIX Pe3)1bH AN o8.

1) 4yBCTBa rOpPIOCTH 332 POCCHUCKYI0 XMMUYECKYIO HAyKy M OCO3HAHUE POCCHUICKOW IpakJaHCKON UICHTUYHOCTH —
8 YEHHOCMHO-0PUEeHMAYUOHHOU cepe,

2) o0co3HaBaThb HEOOXOMUMOCTHh CBOCH MO3HABATEIBHON AEATCIBHOCTH M YMEHHUE YIPAaBIATh €10, TOTOBHOCTh W
CIOCOOHOCTh K CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU; MOHUMAaHHE BAXKHOCTH HEMPEPBIBHOTO
oOpa3oBaHus Kak (HaKTOPy YCIENTHON MPoPeCcCHOHATBLHON U OOIIECTBEHHOMN NEATEIbHOCTH; — 6 NO3HABAMENbHOLL
(KOTHUTHBHOM, HHTEIUIEKTYaIbHON) chepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOODPY JasbHEHIIel 00pa30BaTeIbHOM TpaeKTOpuH WK chepbl MpodhecCHOHATBHOM
NEeSTETLHOCTH — 8 mpy008oli cepe,

4) HempusTHE BPEIHBIX MPHBBIUCK (KypEeHUs, YIOTPEOJCHHs alKOroiss M HApKOTHKOB) HA OCHOBE 3HaHHU O
TOKCUYECKOM W HApKOTHYECKOM JEHCTBUU BEUIECTB — 8 chepe 300posbechepedcenuss u 0e30nacHozo obpasa
HCUBHU,

Memanpeomemnvimu pezynbmamamu 0OCBOCHUS BbIITYCKHUKaMH CPEIHEN IIKOJIBI Kypca XUMUU SIBJISIIOTCS:

1) wucnonv3o6anue OCHOBHBIX METONOB TO3HAHUs (ONpeneseHHe WCTOYHMKOB Y4YeOHOW M HaydHOW HH(OpMAaluH,
nojlyuyeHue 3Toil uHdopmanuu, e€ aHaiau3, U yMO3AKJIIOYEHHUS Ha €ro OCHOBE, M3TOTOBJIEHHME U MPE3CHTALUS
MH(GOPMALIMOHHOTO TPOAYKTA; MPOBEIACHHUE S3KCIIEPUMEHTa, B TOM 4YHUCIE U B IPOLECCE HCCIEA0BATEIbCKOM
NESTETPHOCTH, MOJCIUPOBAHNE M3y4aeMbIX OOBEKTOB, HAONIONEHHWE 3a HUMH, WX H3MEpeHue, (ukcanums
PEe3YyNIbTaToB) U UX npuMeHeHue Ui TOHUMaHUS Pa3IMYHbIX CTOPOH OKpYXKaroIlel 1eHCTBUTEIbHOCTH;

2) enadeHue OCHOBHBIMH HHTEJUICKTYaJbHBIMU ONEpalusAMH (aHAJIW3 M CHHTE3, CPAaBHCHHE U CHCTEMaTH3allus,
0000111eHHe U KOHKPEeTHU3alusl, KIacCU(PUKaLUs U MMOUCK aHAJIOTOB, BBISABICHHE MPUYMHHO-CIICICTBEHHBIX CBs3€l,
(bopMynMpoBKa TUIIOTE3, UX IPOBEpKa U (HOPMYIUPOBKA BHIBOJIOB);

3) nosHanue OOBEKTOB OKPYKAIOLIETO MUpPA B IJIAHE BOCXOXKICHHS OT a0CTPAKTHOTO K KOHKPETHOMY (OT OOIIero
4yepe3 YaCTHOE K EAMHUYHOMY);

4) cnocobHocms BBIIBUTATH UJIEU W HAXOIUTH CPEIICTBA, HEOOXOJMMBIE JIJIsl UX JOCTHKCHUS;

5) ymenue hopMyaHpOBaTh 1T U ONPENEIIATH 3a]a91 B CBOCH MIO3HABATEIILHOMN JISSITEbHOCTH, ONPECISTh CPEACTBA
IUI JOCTUKEHUS 1IeJIeN U pEIIeHUs 3a/1a4;



6) onpedensmep pazHOOOpa3HBIC HUCTOYHHKH TMOJTYUYECHHS HEOOXOMUMONW XMMHYCCKON WH(OPMAIUH, YCTaHOBIICHHE
COOTBETCTBHSI COJCPKAHUS U (POPMBI ITPEACTABICHUS WH(POPMALTMOHHOTO POIYKTa ayIUTOPHH;

7) ymenue TPOAYKTUBHO OOIIATBCS M B3aUMOJCHCTBOBAaTh B IPOLIECCE COBMECTHOM EATEIBHOCTH, YYUTHIBATH
MO3UIIMHU IPYTUX YYACTHHKOB JEATENLHOCTH, 3 (HEKTUBHO pa3periaTh KOH(IUKTEI,

8) ecomoenocmb K KOMMYHHKAIUH (TIPEICTABISTH Pe3yIbTaThl COOCTBEHHOW ITO3HABATEIILHON JCSATEIBHOCTH, CIBIIIATH
U CITyHIaTh ONIMOHEHTOB, KOPPEKTHPOBATh COOCTBEHHYIO ITO3UIIHUIO);

9) ymenue WCHOIB30BaTh CPEACTBA MHGOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TexHonoruid (mamee — WKT) B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 33/1a4 C COOTIOCHHEM TPeOOBaHHI S)PTrOHOMHKH,
TEeXHUKU O€30M1aCHOCTH, TUTMEHBI, peCcypcocOepeXeHus], IPAaBOBbIX M 3TUYECKHX HOPM, HOPM HH(OPMALMOHHON
0€30I1aCHOCTH;

10) 61a0enue S3bIKOBBIMH CPEICTBAMH, B TOM YHUCJIC U SI3IKOM XMMHU — YMEHHE SICHO, JIOTHYHO U TOYHO M3JIararhb
CBOIO TOYKY 3PEHHS, UCTIOJIB30BaTh aJIEKBAaTHbIC SI3BIKOBBIC CPEACTBA, B TOM YHWCIIE U CUMBOJIBbHBIC (XHUMHUYECKHE
3HaKH, (POPMYJIBI M YPABHCHHS).

Ilpeomemmnvimu pe3ynvmamamu N3y4eHrs XMMUU Ha 0a30BOM ypOBHE Ha CTYIIEHH CpPeJHEro 00IIero o0pa3oBaHus

SBIISIFOTCS CIIEAYIOLINE PE3YIbTaThI.

I. B no3naBareqbHOH cdepe:

1. 3uanue (noHumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB U Ba)KHEHIIINX TEOPHI Kypca OPraHUYECKOW 1 00IIel XUMUWY;

2. ymeHue HaOIIONATh, ONMUCHIBATh, (PUKCHPOBATH PE3YJIbTAThl M JIEJIaTh BBHIBOABI Ha OCHOBE JAEMOHCTPAIIMOHHBIX U
CaMOCTOSITEJIHO MPOBEAEHHBIX 3KCIEPUMEHTOB, MCIIOb3Ys AJIS ATOTO0 POAHOHN (PYCCKUI MM MHOM) SA3BIK U S3bIK
XHMUWU;

3. ymenue xnaccu(UIMPOBATH XUMHUYECKHE 3JIEMEHTHI, IMPOCThIE BELIECTBAa, HEOPraHUYECKHE U OpraHuyYecKue
COCMHEHUS, XUMUYECKHUE MPOIECCHI;

4. ymeHnue XapakTepu30BaTh OOIIME CBOICTBA, MOJYyYCHHE M NPUMEHEHME M3YYEHHBIX KJIACChl HEOPTaHUYECKUX U
OpPTaHUYECKHX BEIIECTB U UX BAKHEHIINX MPEICTABUTEICH;

5. onucvléamb KOHKPETHbIE XUMMUYECKHE PpEaKLUH, YCIOBUS MX IPOBEACHUS U YIPABICHUS XUMHYECKUMHU
IpoLEeccaMu;

6. ymenue NPOBOIUTH CAMOCTOATENIbHBIA XUMUUYECKUI HKCIIEPUMEHT U HAOII0aTh JEMOHCTPAIIMOHHBIN SKCIIEPUMEHT,
(UKCHPOBATH PE3YNBTATHI U JICTaTh BHIBOJBI M 3aKIIOUCHHS 110 PE3YIbTaTaM;

7. npocHosuposams CBOWCTBA HEU3YYEHHBIX BEILECTB IO aHAJOTHMHM CO CBOMCTBaMHU M3YYEHHBIX HAa OCHOBE 3HAHUS
XMMHYECKHX 3aKOHOMEPHOCTEN;

8. onpedenamv WCTOUHUKM XHMMHUYECKOM HH(pOpMaluu, TMoiydarb €€, MPOBOAUTh aHalu3, H3rOTaBIMBATh
MH(GOPMALIMOHHBIA IPOIYKT U MPENCTABISATH €T0;

9. ymemwv nonvzoeamuvcsa 00s3aTENBHBIMU CHPABOYHBIMM MaTepuanamu: llepuognueckolt cUCTeMOW XUMHUYECKUX
anemenToB J[. 1. Menneneea, Tabnuiell pacTBOPUMOCTH, NEKTPOXUMUYECKUM PSAOM HaIPsLDKEHUN METaJuIoB, PSAIAOM
ANEKTPOOTPULIATETBHOCTH — JIJIsl XapaKTepUCTUKHU CTPOEHHUS, COCTaBa M CBOMCTB aTOMOB XMMUYECKHUX 3JIEMEHTOB |—
IV nepuonoB u 00pa3oBaHHBIX UMU IIPOCTHIX U CIIOKHBIX BEIIECTB;

10. ycmanoenenue 3aBUCUMOCTH CBOMCTB M MPUMEHEHHSI BAXKHEUIITNX OPTaHUYECKUX COSIMHEHUH OT UX XMMUYECKOTO

CTPOCHHUS, B TOM 4YHCJIE€ M OOYCIIOBIEHHBIX XapaKTEPOM JTOTO CTPOCHHS (TPENeNbHBIM WM HENpeAeTbHBIM) |
HannyreM QYHKIMOHAIbHBIX TPYII;

11. mooenuposanue MoneKysl HEOPTaHUYECKUX U OPTAaHUUYECKUX BEIIECTB;

12. nonumanue XuMu4eCcKol KapTUHBI MUpa KaK HEOTHEMJIEMOMN YacCTH LIEIOCTHON HayYHOM KapTUHBI MUDA.

Il. B unenHocTHo-opueHTanMOHHON cdepe — QopmHupoBaHHE COOCTBEHHOW MO3ULIMHU MPH OLIEHKE MOCIEICTBUI
JUIL OKPY)KAIOLIEH Cpebl e TeIbHOCTH YellOBeKa, CBSI3aHHOM ¢ MPOU3BOACTBOM M NEepepadOTKON XUMHUECKUX
MIPOIIYKTOB;

1. B TpynoBoii cepe — nposedenue XUMUUECKOTO SKCHEPUMEHTA; passumiue HABBIKOB Y4eOHOW, MPOEKTHO-
MCCIIEIOBATEIbCKON M TBOPYECKOM JESITETbHOCTH MIPH BHITIOJHEHUH WHAWBUYAIEHOTO IPOEKTA 10 XUMHU;

IV. B cdepe 310poBOro oépasa KuzHu — coOnooenue TpaBUI OE30MACHOTO OOpalleHus € BeIIeCTBaMH,
MarepuajiaMy; OKa3aHWe TIePBOW IOMOIIM MPH OTPABICHHIX, OKOTaX M TpaBMax, MOJYYEHHBIX B PE3yJbTaTe
HapyILIEHUs MPABUI TEXHUKU O€30MaCHOCTH MPH paboTe ¢ BEIIeCTBAMH U J1a00paTOPHBIM 000PYIOBaHUEM.

Conep:kanue kypca. 11 kiaacc. ba3oBblii ypoBeHb

CrTpoeHue BelecTn
OcHoBHbIE CBe/leHHsI 0 CTpoeHMH aToma. CTpOEHHE aroma: COCTaB sapa (HYKIOHBI) M DJIEKTPOHHAs 000JOUKa.
[Tonsatue 06 nzoronax. [loHATHE O XUMUYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsJIOM S/1pa.
Ilepuoauyeckas cucrema xumudeckux 3aeMeHToB JI. . MenaeieeBa B cBeTe cBeTe Y4YEHHsI O CTPOCHHUM aTOMA.
®dusnueckuil cmbicn npuHATOM B Tabmuue [l. M. MenneneeBa CUMBOIMKH: MOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMepa
nepuoga W Homepa rpynmbl. [IoHATHE O BaleHTHBIX 3JeKTpoHax. OToOpakeHHE CTPOSHHS AIIEKTPOHHBIX 000JI0YEeK
aTOMOB XUMHUYECKUX JIEMEHTOB C ITOMOIIBIO HJIEKTPOHHBIX U 3JEKTPOHHO-TpadUIEeCKUX POpMYIIL.



OObsicHEHUE 3aKOHOMEPHOCTEH M3MEHEHHSI CBOMCTB 3JIEMEHTOB B MEPUOJIAX U TPYIIAX MEPUOAUISCKON CUCTEMBI, KaK
CJIEZICTBUE UX DJIEKTPOHHOI'O CTPOEHUS. DIEKTPOHHBIE CEMENCTBA XUMUUECKUX YIEMEHTOB.

CpaBHenue Ileproanyeckoro 3aK0Ha M1 TeOPHMHM XUMHYECKOI0 CTPOeHUsI Ha (Pu10coPCcKoii OCHOBE: MPEANOCHUIKI
oTKpbITHs [leproanueckoro 3akoHa U TEOPUU XMMUYECKOTO CTPOEHUSI OPraHUUYECKUX COEAUMHEHMI; POJb JIMYHOCTU B
HCTOPUM XMMUH; 3HAYCHUE MPAKTUKH B CTAHOBJICHUN U Pa3BUTHH XMMHYECKUX TEOPUH.

HNonnas xmMuueckasi CBsi3b M HOHHBbIe KpHCTA/LUIMYecKHMe pemléTkH. KaTuoHBI M aHUMOHBL: HX 3apsaipl U
KJaccu(uKkanus Mo cocTraBy Ha IpocTele M ciaoxHble. IIpencraBurenu. IloHsTHEe 00 MOHHOM XMMMUYECKOH CBSI3H.
HonHnas KpucTamnueckas pemérka 1 (pu3nueckue cBOiCTBa BEIIEeCTB, 00YyCIOBICHHbBIE STHM CTPOCHUEM.
KoBajieHTHasi XumMH4yecKasi CBfi3b. ATOMHbIe M MOJIEKYJSIPHbIE KpUCTA/LUIMYecKHe pemérku. [lonstue o
KOBQJIGHTHOW CBSI3U. OJIEKTPOOTPULATEIbHOCTh, HEMNOJSpHAasT M TOJSpHas KOBaJEeHTHblE CBsA3U. KpaTHOocTh
KOBaJICHTHOW CBsA3U. MexaHu3Mbpl 00pa30BaHUS KOBAJIEGHTHBIX CBsA3el: OOMEHHBIH M JIOHOPHO- aKLENTOPHBIM.
[TonsspHOCTH MOJIEKY/IBI, KaK CJIEJICTBUE IOJIIPHOCTU CBS3M U T'€OMETPUHU MOJEKylbl. Kpucrammmyeckue pemérku c
9TUM THUIIOM CBSI3U: MOJICKYJISIpHbIE M aroMHble. DuU3HMYecKHe CBOMCTBAa BEIIECTB, OOYCIOBIEHHBIE THUIIOM
KPUCTAJIINYECKUX PEIIETOK.

Merannudeckasi cBs3b. lloHATHE O METANIMYECKOM CBA3M M METANIMYECKUX KPUCTAUIMYECKUX PEIIETKaX.
duznyeckue CBOMCTBA METAJUIOB HA OCHOBE MX KPHUCTAJUIMUECKOTO cTpoeHus. [IpuMeHeHre MeTaiioB Ha OCHOBE UX
CBOMCTB. UEpHBIE U 1IBETHBIE CIJIABHI.

Bonopognas xummyeckasi CBsI3b. MeXMOJNEKyIsIpHasi M BHYTPUMOJEKYISIpHAs BOJOPOJIHBIE CBS3H. 3HAYCHHE
MEXMOJIEKYJISIPHBIX BOJOPOAHBIX CBSI3€H B IPUPOJIE U KU3HU YEIIOBEKa.

IHonumepsl. [lomydyeHne MoMMMEPOB peakUMAMU NOJUMEPU3ALMY U NTOJIMKOHJEHCAUUU. BakHelue npecTaBuTeu
IUIACTMAacC M BOJIOKOH, UX IIOJIy4€HUE, CBOWMCTBA M NIpUMeHeHue. [IoHATHE O HEOpraHMYeCcKHUX MOIMMeEpax MU X
IIPEJICTaBUTEIH.

Jucnepcuble cucremsbl. [loHsatue o nucnepcHoil (aze M AUCHEPCHOHHOW cpene. ArperarHoe COCTOSIHHE pa3Mep
gacTull (as3pl, KaAK OCHOBA JJISl KJIACCH(PHUKALNU JUCHEPCHBIX CUCTEM. ODMYIIBCHUH, CYCHEH3UH, a’3pO30JId — TPYIIIBI
rpyO0ONCIEPCHBIX CUCTEM, UX MPEICTABUTENN. 30JIM U TeJIM — TPYIIbl TOHKOJUCIEPCHBIX CUCTEM, UX IPEICTaBUTEIN.
[TonsTre o cuHepe3uce U Koaryssuu.

Jemoncmpayuu. Ilepuonuueckoil cucreMbl Xumuueckux snemeHToB J[. M. MenneneeBa B pasivuHbIX (opmax.
Mozens HMOHHOM KPHUCTAJUIMUECKOM pEmETKM Ha NpUMepe XJopuaa Harpusa. MuHepanasl € 3TUM THIIOM
KPUCTAJUIMYECKOM PEMIETKON: KaJbLUT, raiauT. Mopenu MOJIEKYISIpHONW KPHUCTAJUIMYECKOM DPEIIETKH Ha IHpUMeEpe
«CYXOTO JIbJIa» WM MO/Ia ¥ aTOMHOM KPUCTAJUIMYECKON PEmIETKH Ha MpUMepe anmasa, rpaduTa wim kBapua. Mojensb
MOJISIpHOTO 00BEMa Tra3a. Mojenu KpUCTAJUIMYECKUX PpeIIETOK HEKOTOphIX MeTamioB. Komeknuu o0pa3nos
Pa3IMyYHbIX AUCHEPCHBIX cucTeM. CHHEPE3UC U KoaryJisiusl.

Jlabopamopnwie onvimoi. KOHCTpYUPOBAaHUE MOJENIHM METAIIMYECKON XMMHUYECKOU CBsi3H. [losydeHne KouionaHoro
pacTBopa KypuHOTro Oelka, UCCIeJOBaHHE €r0 CBOMCTB C IOMOIIBIO JIA3epHOM YKa3Ku U MPOBEACHUE €r0 JeHaTypaluu.
[TonydyeHue »SMyIbCHMM pAcTHTEIBHOIO Macia W HaOmrofeHue 3a e€ paccinoeHueM. llomydeHue cycneH3uu
«U3BECTKOBOTO MOJIOKa» M HaONIIo[eHHE 3a €€ CeIMMEHTalren.

XuMHYeCKHe peakunu

Kaaccndukaumusa XxumMudecKux peakuuii. AijoTponusanusi 1 ©30Mepu3alus, Kak peakuuu 0e3 W3MEHEHHUsl COCTaBa
BemecTB. Amtorponus u e€ npuuuHsl. Kimaccudukanus peakiuil mo pa3iuyHbIM OCHOBAHUSAM: IO YHUCIY U COCTaBY
peareHToB M NPOAYKTOB, MO (a3e, MO MCIOJIBb30BAHUIO KaTalu3aropa WM (QepMeHTa, MO TEIIOBOMY 3(dexTy.
TepmoxuMHuUuecKkre ypaBHEHUS PEaKLUi.

CxopocTh XMMHYECKHX peakumii. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMMUYECKHMX pEaKIHil: mpupopa
pearupyomux BEUIECTB, TEMIIEpPATypa, IJIOMAAb X CONPUKOCHOBEHMS pPEarupyrolluX BEUIECTB, UX KOHIEHTpaLu,
npucyTcTBHe Karanu3aropa. [lonstue o karanuze. @epMeHThI, Kak OMOJOTHYECKUE KaTanu3aTopbl. THrHOUTOpPHI, Kak
«aHTOHMMBI» KaTaJIU3aTOPOB U UX 3HAYCHHUE.

XuMHYecKoe paBHOBecHe H cnoco0bl ero cmemeHusi. Knaccupukanuss XMMUYECKUX peakUUd MO NMPU3HAKY HX
HanpasieHus. [loHsaTne 00 oOpaTUMBIX peakuusx U XxuMudeckoM paBHoBecuu. ITpunuun Jle-Illarense u crnocoOb!
CMEIllEHUsI XUMHUYECKOoro paBHOBecusa. OOIIasi XxapakTepHCTHKa peakluil CHHTe30B ammuaka U okcuna cepbl(VI) u
paccMOTPEHHE YCIOBUI CMELLIEHUS MX PAaBHOBECHS Ha IPOU3BOCTBE.

I'maposm3. OGpatumblii U HeoOpaTUMBIA TUIpOdAM3bl. [Waponus conelt M ero Tumbl. ['MAponu3 opraHMYECKHX
COEJIMHEHUI B JKMBBIX OPraHU3MOB, Kak OCHOBa oOMeHa BeliecTB. [loHsTHE 00 SHepreTnyeckoM OoOMEHe B KIIETKE U
POV THIPOIN3a B HEM.

OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIe peakuuu. CTerneHb OKUCIEHUS M e€ ompeaereHue 1o  ¢opMmynaam
OpPraHMYECKHUX M HEOPraHMYECKUX BEIIEeCTB. DJIEMEHTHI U BEIeCTBA, KaK OKUCIUTENN U BoccTaHOBUTENU. [loHsATHE O
IIpoLeccax OKUCIEHHUS U BocCTaHOBIEHUS. COCTaBlIeHNE YPAaBHEHUH XMMHUECKUX PEaKIUi Ha OCHOBE IEKTPOHHOIO
OanaHca.



JIEKTPOJIM3 PACIUIaBOB M PACTBOPOB JJIEKTPOJIHMTOB. XapaKTEPUCTHKA JJIEKTPOJIN3a, KaK OKHCIUTENIBHO-
BOCCTAaHOBHUTENBHOTO Tporecca. (OCOOCHHOCTH AIEKTPONM3a, MPOTEKAIOLIET0 B  PacTBOpax  AICKTPOIUTOB.
[IpakTHueckoe NPUMEHEHHE AJIEKTPOJIU3a: MOJYyYEHHE TajJOre€HOB, BOIOPOAA, KUCIOPOJA, IIEIIOYHBIX METAUIOB H
LIEJIOYEH, a TAaK)KE AJIOMUHHUSA IEKTPOIM30M pacIUIlaBOB M PAaCTBOPOB COCAMHEHUN 3TUX 3JIEMEHTOB. llonsatue o
raJibBaHOIUIACTUKE, rajJbBaHOCTErHH, papUHUPOBAHUY 1IBETHBIX METAJJIOB.

Jemoncmpayuu. PactBopeHue CepHOM KUCIOTHI M1 aMMHAYHOW CETUTPBI M (PUKCALMS TEIUIOBBIX SBICHUHN JUIS 3THX
npoueccoB. B3anmoneicTBUs pacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCJIOT OJMHAKOBOM KOHLIEHTpPAIUU C
OJIMHAKOBBIMHM KyCOUYKaMH (IpaHylaMM) [IMHKA U B3aUMOJEHUCTBUE OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJIOB (MarHusl,
[MHKa, >KeJie3a) C pacTBOPOM COJIIHOM KHCIOTHI, KaK MPUMEpP 3aBHCHUMOCTH CKOPOCTH XMUMHYECKHX pEaKIuil OT
IpUPOABI BeliecTB. B3aumoneiicTBie pacTBOPOB THOCYIb(haTa HATpUs KOHIEHTPAIMKA M TEMIIEPaTypbl C pacCTBOPOM
CepHOIl KHCIOTH.. MoAenupoBaHUE «KHIISIIEro cios». Vcrnonb30oBaHWE HEOPraHMYECKHUX KaTallu3aTropoB (cosei
KeJe3a, MOIUAa Kajusi) U IPUPOAHBIX O0BEKTOB, COAECPKAIIMX Karanady (CbIpoe MsCO, KapTodelsb) A pa3iIoKeHUs
nepokcuaa Bogopoaa. BzanmonelcTBrue HUHKA ¢ CONIIHON KUCIIOTOM HUTPATOM cepedpa, Kak IpUMEPhl OKUCITUTEIBHO-
BOCCTAHOBHUTEIBHON peakiuii u peakuun obOmeHa. KoncrpyupoBanue mozpenu snekrponuzépa. BumeopparmeHnt c
MIPOMBIIUIEHHOW YCTAHOBKH VISl IOJTYYEHHUS AJIFOMUHUSL.

Jlabopamopnsie onvimet. innroctpanysi npaBwia beprone Ha mMpakTUKe — MPOBEACHUE PEAKIUN ¢ 00pa3oBaHHEM
0CaJiKa, ra3a U BOJbl. | eTeporeHHbIl KaTaau3 Ha IPUMeEpe pa3ioKeHUs EPOKCUIa BOJOPOAA B IPUCYTCTBUH TUOKCH/IA
Mapranma. CwmellieHre paBHOBECHUS B CHUCTEME Fe** + 3CNS™ «— Fe(CNS);. Hcmbitanue WHJUKATOpaMU CPEJIbI
pPacTBOpPOB coJiel Pa3iNUyYHBIX THUMOB. OKHUCIUTENHbHO-BOCCTAHOBUTENbHAS PEaKIUs U peakius oOMEeHa Ha IpHUMepe
B3aUMOJIeHCTBUS pacTBOPOB cynb(hara Meau(ll) ¢ xene3oM 1 pacTBOPOM IIETOUH.

IlIpakmuueckasa padoma. Permienue s3KkCiepuMEHTAIbHBIX 33/1a4 110 TeMEe «XUMUYECKast peaKIusi».

BemecrBa 1 X CBOHCTBA

Meranabl. usnueckue CBOWCTBAa METAUIOB, KaK (DYHKIIUS UX CTpOeHHs. JeJeHre MeTaljIoB Ha TPYIIEI B TEXHUKE U
XUMUU. XVMMHYECKHE CBOMCTBA METAJIOB M ANIEKTPOXMMHUYECKHW psl HanpspbkeHuil. lloHsTue o meramiorepmuun
(aIFOMUHOTEPMUU, MATHUETEPMHUH U . ).

Hemerayubl. biaropoansie rasel. Hemeramnbelr kak okuciurenu. Hemeramisl kak BoccTaHOBHUTENU. Psap
AIIEKTPOOTPHULIATEILHOCTU. IHEpTHBIE MK OIarOpOIHBIE Ta3bl.

Kuciorsl Heopranuyeckue u opranuyeckue. KucioTsl ¢ TOUKM 3pEHUST aTOMHO-MOJIEKYJIIPHOTO yueHus. Kucnorsl ¢
TOYKU 3PEHHS] TEOPUHU ANEKTPOIUTUYECKON auccounanuu. KUCIOTBI ¢ TOUKM 3peHHUs MpOTOHHOU Teopuu. OOuue
XUMHYECKHE CBOMCTBA KUCIIOT. Kitaccuukanus KUciorT.

OcHoBaHUsI HeopraHuveckue M opraHuveckue. OCHOBaHUS C TOYKM 3PEHUSI aTOMHO-MOJIEKYJISPHOTO YYEHHS.
OcHOBaHHS C TOYKHM 3PEHHUS TEOPUH IIEKTPOIUTUYECKON aucconuanuu. OCHOBaHUS C TOYKHU 3pEHUS MPOTOHHOMU
teopun. Knaccuduxanust ocHoBaHHi. XUMHUYECKUE CBOMCTBA OPTaHUYECKUX M HEOPTraHMYECKHX OCHOBAaHUH.
AM¢oTepHbIe cOeIMHEHHMS] HeOpraHuYecKkue M opranumvyeckme. Heopranuueckue am@oTepHbIE COETUHEHUS:
OKCUJIBI M THJIPOKCHIBI, — HUX  CBOMCTBa M monydyeHHe. AMQOTEepHbIE OpPraHMYECKHUE COEIMHEHMs Ha IMpHMepe
aMUHOKHCIIOT. [lenTunpl v nenTuaHas CBA3b.

Couu. Knaccuduxanus coneit. XXeéctkocTh Boabl U criocoObl €€ ycrpaHeHus. [lepexon kapOboHara B TupokapOOHaT U
oOparHo. O0mIMe XUMHYECKHE CBOMCTBA COJIEH.

JHemoncmpayuu. Komnekuus meramuioB. Komnekuus HemeTtamioB. B3zauMoneicTBHE KOHIIEHTPUPOBAHHOM a30THOM
KHMCJIOTBI ¢ MeJIbI0. Benplmka TepMuTHOM cMecu. Bemnblnika 4€pHOTo nopoxa. BelTeCHEHME TaJIOr€HOB U3 UX PaCTBOPOB
JApYTUMHM TajoreHamu. BzaumozelicTBue napoB KOHIEHTPHUPOBAHHBIX PACTBOPOB COJISIHOM KHCIIOTHI M aMMHaKa («IbIM
6e3 orus»). [lonyueHne ammuaka U U3ydyeHue €ro cBOMCTB. PaznuuHble ciyyaum B3auMOJEHCTBUS pacTBOPOB coJied
amOMUHUA cO WENOUbl0. [lomyyeHune xECTKOM BOIBI M yCTpaHEHUE €€ )KECTKOCTH.

Jlabopamopnwie onvimeir. llonydyeHue HepacTBOPUMOIO THAPOKCHJA W €ro B3aUMOJEWUCTBHE C KHCIOTOM.
HccnenoBanne KOHLEHTPUPOBAHHBIX pPAacTBOPOB COJSIHOM M YKCYCHOM KHCJIOT KalelbHBIM METOAOM IPH HX
pa3baBnenun Bonoil. Ilonmydyenue amdoTepHOro ruapokcuia U U3ydeHHe ero cBOMCTB. lIpoBeneHHe KaueCTBEHHBIX
peaKIui 110 OIPEIEICHUIO COCTaBA COJIH.

Ilpakmuueckan paboma. Penienne >KCIEpPUMEHTANIBHBIX 33]1a4 110 TeMe «BemecTBa 1 uX CBOWCTBAY.

XuMHsA ¥ COBpeMEeHHOe 00111eCTBO

IIpousBoacTBO aMMHuaka U MeTaHoJa. [[oHATHE O XUMHUYECKON TEXHOJOTUH. XUMHYECKHAE PEAKI[MU B IPOU3BOJICTBE
aMMHMaka U MeraHoia. OOmas kiaccUpHUKAlMOHHAs XapaKTEepPUCTHKA pEeakUui CHUHTe3a B IPOU3BOJCTBE 3TUX
MpoAyKTOB. HaydHble NpHHIMIBL, JIeKalMe B OCHOBE IIPOM3BOJACTBA aMMHaka W MeTaHosa. CpaBHEHUE 3THUX
IIPOU3BOJICTB.

XHMMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 0011ell KyJIbTyphl YeJI0BeKka. MapKupOBKa YIIAKOBOYHBIX MAaT€pUasoB,
ANEKTPOHUKH U OBITOBOM TEXHUKH, IKOJIOTUYHOTO TOBAPA, MPOIYKTOB MUTAHMSI, STUKETOK IO YXOY 3a OJIEKI0M.
JHemoncmpayuu. Monens TPOMBIINIJIEHHON YCTAHOBKHM ITOJIYYEHHS CEpPHOM KHCIOTBL. Monenp KOJOHHBI CHHTE3a
amMMHuaka. BuneodparMeHTs U cali/ibl O CTETIEHU SKOJIOTMUYECKON YUCTOTHI TOBApa.



Jlabopamopnuie onvimul. 13yuenne MapkUpoOBOK Pa3IMYHbBIX BUJIOB MPOMBIIIJIEHHBIX U MPOJOBOILCTBEHHBIX TOBAPOB.



Pa3BepHyTO€ KaJleHIapHO-TeMAaTH4YeCKOe IJIaHUPoBaHue Kypca 11 kiacca 6a30BOro ypopHs

(1 u B HEnemto0, Bcero 34 u)

Home
XapakTeprucTuKa OCHOBHBIX BUJIOB
pa TUTaH. daxr.
OKO Tema ypoka OcHOBHOE cofiepaHUE ypoKa JeSITeTbHOCTH 00yJaromuxcs (Ha
yp YPOBHE YUCOHBIX ACHCTBUI)
B 11/TI
1—9 | Tema 1. Ctpoenue BemectB (9 1)
1 OCHOBHBbIE CBEICHUS O Crpoenue atoma: cocTaB sjipa (HyKJIOHBI) U ApPryMeHTHPOBATh CII0)KHOE CTPOCHUE
CTPOECHHMH aroMa aneKTpoHHast 06onouka. [ToHsTre 06 n30TOMaxX. | aToMa Kak CUCTEMBbI, COCTOSIIEH U3
[ToHsiTHE O XUMHUUECKOM DJIEMEHTE, KaK sipa U AJIEKTPOHHON 000JI0UKH.
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsAJIoM | XapaKTepU30BaTh YPOBHU CTPOEHUS
anpa./[emoncmpayuu. IlopTpeTsl BEILIECTBA.
3. Pesepdopaa, H. bopa. Bugeodparmentsl 1 | OnuchiBaTh yCTPOUCTBO U paboTy
cnanpl «boJbIION apOHHBIA KOJUTAUAEPY, Bosbiioro agpoHHoro Kosanaepa
«YpOBHHU CTPOEHUS BEUIECTBA»
2 Ilepnonnueckas cucrema ®uznyeckuil cMmbics npuHATOM B Tabmuue Jl. | OnuceiBaTh CTpOEHUEM aTroMa

XUMHUYECKHX JICMEHTOB
J. 1. MeHnneneeBa B CBeTe
YYEHHs O CTPOEHUU aroma

W. MeHueneeBa CHMBOJUKHU: IOPSIKOBOTO
HOMEpa 2JIeMEHTa, HoMepa Nepuoja U HOMepa
rpynmbl. [IoHATHE O BalEHTHBIX SJIEKTPOHAX.
OtobpaxeHue CTPOCHHUS AEKTPOHHBIX
000JI0UeK aTOMOB XMUMHYECKHX DIEMEHTOB C

MOMOIIBIO  DIEKTPOHHBIX W DJIEKTPOHHO-
rpadpudeckux Gopmy.
OObsicHEeHHE 3aKOHOMEpPHOCTEH H3MEHEHUs

CBOMCTB 2JIEMEHTOB B I€pUOJAaX M TIpymmax
NEPUOINYECKON CHCTEMBI, KaK CIEACTBHE HX
AIIEKTPOHHOTO CTPOEHHUS. OJNEeKTpOHHbBIE
ceMeicTBa XUMUYECKUX IIEMEHTOB.
Hemoncmpayuu. Paznuanelie hopMbl
[Tepuonuyeckoil CUCTEMBI XMMHUYECKHUX

anemeHToB /. . Menneneesa. [loprper /1. U.

XMMHYECKOTO JIEMEHTA HA OCHOBE €T0
ITOJIOXKCHUSA B HCpHOIlH‘-IGCKOﬁ
CHUCTEME

. . Menneneena.

3anuchIBaTh MNIEKTPOHHBIE U
3NIEKTPOHHO-Tpaduyeckue GopMyIbl
XUMHYECKHUX IEMEHTOB.

OHpG}IGJ’IHTB OTHOIICHUEC XUMHNYECCKOI'O
2JIEMEHTA K ONPENEIEHHOMY
IEKTPOHHOMY CEMENCTBY




Meneneesa.

Jlabopamophvie onvimul. MopenupoBaHue
noctpoenus [lepuonnueckoit CuCTEMBI €
MTOMOIIBIO KaPTOUEK

CpaBnenue Ilepuonuueckoro
3aKOHA ¥ TEOPUH XUMHUUYECKOTO
cTpoeHus Ha pusocodckoit
OCHOBE

IIpennoceuIku OTKPBITHS IIepuonnueckoro
3aKOHa M TEOpUU XUMHUYECKOTO CTPOECHUS
OpPraHMYECKUX COEAUHEHMI; POJib JIUYHOCTHU B
UCTOPUM XUMHUH; 3HAYEHUE MPAKTUKA B
CTaHOBJIEHUH U PA3BUTUU XUMHUUYECKUX TEOPUIL.
Jlemoncmpayuu. 1optperst . 1. Menneneena
u A. M. bytneposa

[IpencraBisTh pa3BUTHE HAyYHBIX
TEOpUH 10 CHHpaJI HA OCHOBE TPEX
¢bopmynuposok [lepuonuueckoro
3aKOHa ¥ OCHOBHBIX HaIllPaBJICHUI
Pa3BUTHS TEOPUH CTPOCHHS
(XMMHYECKOTO0, HIIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI0).
XapaxkTepHu30BaTh poJib NPAKTHKH B
CTaHOBJICHUH U PA3BUTUU XUMHUYECKON
TEOpUH.

ApPryMeHTHpPOBATh YyBCTBO TOPIAOCTH
3a JIOCTH)KEHHsSI OT€YECTBEHHOM
XMMHU ¥ BKJIAJ] POCCUHCKUX YYEHBIX B

MHUPOBYIO HayKy

HonHas xumuyeckas CBs3b U
HMOHHBIE KPUCTAININYCCKUE
peLeTKn

Karvonsl ©  aHMOHBL: WX 3apsabl U
KJacCU(UKalusi MO COCTaBy Ha IMPOCThIE U
cnoxubie. [IpencraBurenu. [Tonsitue 006
HOHHOMN XAMHUYECKON CBS3U. Honnas
KpUCTAJUTMYECKass pemeéTtka u  (Gu3nuecKue
CBOMCTBA BEIIECTB, OOYCIIOBICHHBIE O3TUM
CTPOEHHUEM.

Jlemoncmpayuu. Monens MOHHON
KPHUCTAJUIMYECKON PEIIETKH HA TPUMEPE
XJIOpUIa HaTpusi. MuHepassl C 3TUM TUIIOM
KPUCTAJUINYECKON PEIIETKON: KAJIBIIUT, TaJIUT.

XapakTepu30BaTb HOHHYIO CBSI3b KaK
CBSI3b MEXY MOHaMU,
00pa3yroIuMuUcs B pe3ysibTare OTJauu
WIM TPUEMA IEKTPOHOB aTOMaMU UJIU
rpynmaMu aToMoB.

Onpenenars NpUHAIIEKHOCTh HOHOB
K TOM WJIM WHOMW I'pyNIe Ha OCHOBAHUH
UX 3apsja u
cocTaBa.XapaKkTepu30BaTh
¢u3nyeckre CBOWCTBA BEIECTB C
MOHHOM CBSI3b10, KaK (PYHKIIMIO BHJIA
XUMHYECKOH CBSI3U U THUIIA
KPUCTAIIINYECKON PEIIETKH

KoBasenTHag xumMuueckas
CBsI3b. ATOMHBIE U

Iousarue 0 KOBaJIEHTHOU CBS3M.
DNEeKTPOOTPULIATENHLHOCTh,  HEMOJsIpHastT U

OnuceiBaTh KOBAJICHTHYIO CBS3b, KaK
pe3yabTaT 00pa3oBaHus 00X




MOJIEKYJISIDHBIE
KPUCTAIUIMYECKUE PEILIETKU

MOJISIpHAsE KOBaJIeHTHbIE CBsi3u. KpaTHOCTh
KOBAJICHTHOU CBsA3H. MexaHu3Mbl 00pa30BaHus
KOBAJICHTHBIX CBsI3€l: OOMEHHBIH U JOHOPHO-
akuenTopHelii. llonsspHOCTH MONEKyNBI, Kak
CJIEACTBHUE MOJSPHOCTH CBS3M U TEOMETPUU
MouieKynbl. Kpucrammmueckue pemeéTku ¢ 3TUM
TUIIOM CBSI3U: MOJIEKYJSIDHBIE M aTOMHBIE.

dusnueckue CBOICTBa BEIIECTB,
0O0yCIIOBJICHHBIE  TUIIOM  KPUCTAJUIMYECKUX
pELIETOK.

Lemoncmpayuu. Monenu MONEKyIsIpHOU
KPUCTAJUINYECKOM PEeIIETKH Ha pUMepe
«CyXOTO JIb/1a» WU UOoAa U aTOMHOU
KPUCTAJUINYECKOM PEeIIETKN Ha IpuMepe
anMa3sa, rpadura nim kBapua. Mozemb
MOJISIpHOTO 00b&Ma rasza

ANIEKTPOHHBIX Map WK KaK pe3yibTar
NEePEeKPbIBAaHUS SJICKTPOHHBIX
opOuTaen.

KnaccudunupoBaTh KOBaJIeHTHbIE
cBs13u 10 D0, KPaTHOCTH U CIIOCO0Y
NEePEeKPbIBAHUS SJIEKTPOHHBIX
opOuTaen.

XapakTepu3oBaTh PU3NYECKUE
CBOMCTBA BEILIECTB C KOBAJICHTHOMN
CBSI3bI0, KaK (PYHKIIMIO KOBAJIEHTHOM
CBS3U M TUIIA KPUCTAUINYECKON
pEIIETKH

Merannnueckas xuMu4eckas
CBS3b

IlonaTneE O  MeETaJuIM4eCKOM  CBA3U U
METAUIMYECKUX KPUCTAUIMYECKUX PEHIETKaX.
®u3nyecKre CBOMCTBA METAJJIOB HA OCHOBE UX
KPUCTAJUTMYECKOTO CTPOECHUSI. [Ipumenenue
METaJUIOB Ha OCHOBE MX CBOMCTB. UEpHBIE M
LIBETHHIE CIIABBI.

Jlemoncmpayuu. Moaenu KpucTalInueCKUX
PELETOK METAJUIOB.

Jlabopamopnvie onvimol. KOHCTpyHpOBaHUe
MOJIETTU METAJUIMYECKON XUMUYECKOU CBSI3U

XapakTepru30BaTh METAJUTHYECKYIO
CBSI3b KaK CBSI3b MEX/y HOH-aTOMaMU
B METaJJIaX U CIUIaBaX MOCPEICTBOM
0000111eCTBIIEHHBIX BAJIEHTHBIX
JJIEKTPOHOB.

OOBACHATH €AUHYIO TIPUPOAY
XUMHUYECKUX CBI3EH.
XapakTepu3oBaTh PUINIECKUE
CBOMCTBa METAJJIOB, KaK (QYHKIIHIO
METaJNINYECKOM CBS3U U
METATHISCKON KPUCTAILTUICCKOM
pEIIETKU

BonoponHas xumuueckas
CBS3b

MexMonekynnsipHast U BHYTPHUMOJIEKYsIpHAas
BOJIOPOJIHBIE CBSI3H. 3HaueHue
MEXMOJICKYJSIPHBIX ~ BOJIOPOJHBIX CBs3EH B
MPUPOZAE U KU3HU YETIOBEKA.

Jlemoncmpayuu. BuneodparmMeHTsI U caaiiapl

XapakTepu30BaTh BOLOPOJHYIO CBS3b
KaK 0COOBII THI XUMHYECKOH

cBs13u. Paznnuare MEKMOJIEKYISIPHYIO
Y BHYTPUMOJIEKYIISIPHYIO BOJOPOIHBIE
cBs13U. PacKpbIBaTh posib BOIOPOIHBIX




«CTpYKTYypHI OeKay.
JlabopamopHuie onvimul. Jlenarypanus Oenka

CBSI3CH B OpTaHHU3AIMHN MOJICKYI
ouonoaumepos, — 6enkoB u JIHK, —
Ha OCHOBE MEXIIPEIMETHBIX CBSI3EH C
Ounooruei

ITonmmepsl

[Tonyuenue MOJIMMEPOB peakiusIMu
MoJIMMEepHU3aluu u MOJIMKOHACHCAIIUH.
Baxueiimme npencraBuUTENM IUlacTMace u
BOJIOKOH, HX  IIOJIy4YE€HHUE, CBOWCTBA U
npumeHenue. lloHsTHEe 0 HeEopraHMYECKUx
MOJIMMEpax M UX MNpeICTaBUTEIIU.
Lemoncmpayuu. Komnekuuu «llnactmaccs,
«Bonoknay. O0pa3ibl HEOPTraHUYECKUX
MOJIUMEPOB — BEIIECTB AaTOMHOM CTPYKTYPBI

XapakTepu3oBarTh NOJIUMEPHI KakK
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMUS.
Paznuuare peakuuu noaumepusanu u
MOJINKOHJICHCALUU.

OnuceIBaTh BaxKHEHIIINE
IPEICTABUTENHN INIACTMACC U BOJIOKOH
Y Ha3bIBaTh 00JaCTH X MIPUMEHEHHUS.
VYcranaBnuBaTh €AMHCTBO
OpPraHUYECKON U HEOPTAHMYECKOU
XUMHUHU Ha TPUMEPE HEOPTAHUUECKUX
HOJIUMEPOB

JucniepcHble CUCTEMBI.
K.p. Bugsi cBsizu

[Tonsitue 0 JIUCTIEPCHOM daze u
JUCIIEPCUOHHON cpejie. ArperarHoe COCTOsIHUE
pasmep wyactun (as3pl, Kak OCHOBa JUIA
KJIaCCU(pUKAITUU JIUCTIEPCHBIX CHCTEM.
OMYyIIbCUH, CYCIEH3UH, a’pO30JI1 — TPYIIIbI
rpyOOAMCIIEPCHBIX CUCTEM, UX MPEIACTABUTEIM.
3014 M read — TPYNIbl TOHKOJIMCIIEPCHBIX
cucreM, ux npencraBurenu. [lonstue o
CHUHEPE3NCE U KOAryJIAlHH.

Jemoncmpayuu. Konnexunn o0pas3ion
pa3IMYHBIX JUCHIEPCHBIX cucTeM. CHHEpe3HC U
KOAryJsius

JlabopamopHuvle ONnbIMbI. ITony4yenue
KOJUIOMJHOTO  pacTBOpa KypHHOro Oelka,
UCCIIEJOBAHUE €r0 CBOMCTB C IOMOUIbIO
Ja3epHOM  yKa3kKM U TPOBENEHHE  €ro
JIeHaTypaluu. [Honyuenue SMYJIbCUU
pacTUTENbHOTO Macja M HabmioneHue 3a eé

XapakTepru30BaTh Pa3IUIHBIC THITHI
JICTIEPCHBIX CHCTEM Ha OCHOBE
arperaTHoro COCTOSTHUS TUCIIEPCHOMN
(ha3bl 1 TUCTIEPCUOHHON CPEIBI.
PackpbIBaTh poJib pa3IUYHBIX TUIIOB
JUCTICPCHBIX CUCTEM B KU3HU
PUPOJIBI U OOIIECTBA.

[TpoBonuTh, HAOTIOMATH U OTMCHIBATH
XUMHYECKHH SKCIIEPUMEHT




pacciIoeHueM. ITonyuyenue CyCIIeH3UU
«M3BECTKOBOIO MOJIOKa» W HalioneHue 3a eé
ceMMEHTaluen

10— | Tema 2. Xumuueckue peakuuu (12 1)
21
10— | Knaccudpukanust XUMUYECKUX | AJJIOTponu3anus W uU3oMepu3anusi, Kak | OnpeaensTs NPUHAICKHOCTD
11 peakuui peakuuu 0e3 W3MEHEHHUS COCTaBa BEIIECTB. | XUMUYECKON peakiy K TOMY HIIN
Annorponust 1 e€ npuuuHbl. Kimaccudukanus | ”HOMY TUIy HA OCHOBAaHHUH I10
peakuuii 1O pa3’dMYHbIM OCHOBAHMSIM: IO | PA3JIUYHBIX IPU3HAKOB.
YHCIy U COCTAaBYy PEAareHTOB M IMPOJYKTOB, 10 | OTpakaTh Ha NHCHbME TEIIOBOM
daze, Mo HCMOJIB30BAHUIO Karaiu3aropa WM | 3pdeKT XMMHUUECKUX PEeaKIHii ¢
depmeHTa, o TEINIOBOMY 3pdeKTy. | MIOMOIIBI0 TEPMOXUMUYECKUX
TepmoxuMHuUecKre ypaBHEHUS PEaKLIUM. YpaBHEHUH.
Jlemoncmpayuu. PacTBoOpeHHe CEPHOM [ToaTBepxkaaTh KOJIMYECTBEHHYIO
KHUCITIOTHI U aMMHUAYHOU CEMUTPHI U (hUKCALIUS XapaKTepPUCTUKY IK30- U
TEIUIOBBIX SBJICHUH JUIsl 3TUX MPOLIECCOB SHAOTEPMUYECKUX pEaKLUn
pacuéramu 1Mo TePMOXUMHUYECKUM
YPaBHEHUSIM.
12 CKOpOCTh XUMHUYECKUX @akToppl, OT KOTOPBIX 3aBUCUT CKOPOCTb | YCTaHaBJIMBaTh 3aBUCUMOCTD

peakuui

XUMHUYECKUX PEaKLMN: IPUpoAa Pearupyronmx
BEIIECTB,  TeMmueparypa,  IUIOMAgp  HX
COIPUKOCHOBEHUSI PEarupyroluX BEIIECTB, UX
KOHLIEHTpALMs, IPUCYTCTBUE KaTajau3aropa.
ITonssTue o  karanmse. DepMeHTHI, Kak
Ouosioruyeckue karaauzatopbl. MHruOuTopsl,
KaK «aHTOHUMBD»  Karaau3aTOpoB U  HX
3HAYCHHE.

Llemoncmpayuu. B3auMonencTBus pacTBOPOB
COJISTHOM, CEpPHOM M YKCYCHOM KHCJIOT
OJJMHAKOBO! KOHIEHTPALMHU C OIMHAKOBBIMU
KycoukamH (IpaHyjamMH) LUHKA U
B3aMMOJIEHCTBHE OJJUHAKOBBIX KYCOUYKOB

CKOPOCTH XMMHUYECKOM peakluu OT
MIPUPOJIbI pEarupyoNnX BEIEeCTB, UX
KOHIIEHTpALNH, TEMIIEPATYPbI U
IJIOLIA/IM UX CONPUKOCHOBEHHS.
PackpeiBaThk ponb Karaan3aTopoB Kak
(hakTOpOB yBEITMYEHHUSI CKOPOCTH
XUMHYECKOHN peakluy u
paccmarpuBaTh HHTMOUTOPBI KAk
«@HTOHMMBI» KaTaJIu3aToOpPOB.
XapaxkTepu3oBaTh (PepMEHTHI KaK
OMOJIOTHYECKHE KaTaTN3aToOPhI
0eTKOBOM PUPOIBI U PACKPHIBATH UX
POJIb B IPOTEKAHUU OMOXMMHUYECKUX




pa3HbIX METAJIJIOB (MarHusl, IUHKA, JKEJe3a) C
pPacTBOPOM COJITHOM KHCIIOTHI, KaK IpUMEp
3aBUCUMOCTU CKOPOCTH XMMHUYECKHUX PeaKIUil
OT MIPUPOJIBI BeulecTB. B3anMoneiicTue
pacTBOpPOB THOCYb(ara HaTPHS
KOHIIGHTPAIIMK U TEMIEPATYPbl C pACTBOPOM
CEpHOM KUCIO0ThL. MOenTupoBaHue «KUIISILEro
cinosi». ['ereporeHHbIN KaTallu3 HAa IPUMEpe
pa30kKeHUsI IEPOKCHa BOAOPOA B
MPUCYTCTBUH TMOKCHIa MapraHiia.
Jlabopamopnvie onvimul. Vicnonb3oBanue
HEOPraHMYECKHUX KaTallu3aTopoB (coyiei
JKese3a, Houa Kajlus) U MPUPOTHBIX
00BEKTOB, COZEpKAIIUX KaTaa3y (ChIpoe MsCo,
KapTodens) i pa3oKEeHUs IepOKCHIa
BOJIOpOJIA

peakuuii Ha OCHOBE MEKITPEIMETHBIX
cBs13eil ¢ OMOJIOTHE.

[TpoBonuTh, HAOIIONATH U OTMCHIBATH
XUMHYCCKHH SKCIICPHUMEHT

13

OO6paruMOCTh XUMHUECKUX
peakiuii. XMMHYECKOe
paBHOBECHE U CIIOCOOBI €T0
CMCIICHHUSI

Knaccupukanust XMMHUYECKHX pEaKIuid TI0
npu3HakKy wux HanpaeieHus. [lonsatue 00
o0paTUMbIX  peakuusx M  XUMHUYECKOM
paBHoBecuu. I[lpunnun  Jle-lllarense u
CIOCOOBI CMEIIEHNSI XUMUYECKOTO paBHOBECHS.
OO0mass xapakTepUCTHKAa pEaKIUid CHUHTE30B
amMuaka u okcuaa cepsl(VI) u paccmorpenue
YCIOBHM CMEIICHWS WX PpPaBHOBECUS Ha
IIPOU3BOJICTBE.

Jlemoncmpayuu. CMmenieHre paBHOBECHS B
cucreme Fe** + 3CNS™ «— Fe(CNS);
Jlabopamophuie onvimul. nmtoctpanus
IpaBuia beprosie Ha MpaKkTUKe — IIPOBEICHHE
peakimii ¢ 00pa3oBaHKUEM OCaJKa, I'a3a U BOAbI

OnuceIBaTh COCTOSIHUSI XUMUYECKOTO
pPaBHOBECHS U IIPEJIaraTb ClocoObl
€ro CMELICHHS B HEOOXO0IUMYIO
CTOPOHY Ha OCHOBE aHajIu3a
XapaKTepUCTUKH peaklUy U MpUHIUIA
Jle-1llarenbe.

[IpoBonuTh, HAOIOIATH U ONMCHIBATH
XUMHUYECKHH dKCIIEPUMEHT




14— | Tunponus OOparumblii ¥ HEOOpaTUMBI  TUAPONIU3bL. | ONpenensTh TUI THAPOIM3A COTU Ha

15 I'maponus cosmedt v ero Ttumel. [uIposnn3 | OCHOBE aHaiIM3a €€ COCcTaBa.
OpraHMYecKHX  coeauHeHWi B kuBbIX | Kimaccuduuumposars ruaponus conen
OpPraHu3MOB, KaK OCHOBa OOMEHa BEIIECTB. | [10 KATUOHY U aHUOHY.
[TousiTue 00 SHEPreTHYecKOM OOMEHE B KJIETKE | XapaKTepHU30BaTh POJIb THAPOIU3A
U pOJIY TU/IPOJIN3A B HEM. OpPraHUYECKHUX COEIMHEHUH, KaK
Jlabopamopnule onvimul. cnipiTanue XUMHUYECKOH OCHOBBI 0OMEHA BEIECTB
WH/IMKAaTOpaMu CpeJibl pacTBOPOB COJICH Y SHEPTUM B KUBBIX OpraHU3MaXx.
Pa3JINYHBIX THIIOB. [IpoBoauTh, HAOMIOAATH U ONUCHIBATH

XUMHUYECKHUI SKCIEPUMEHT
16 OxucnauTenpHo- Crenenp okucineHuss u e€ ompezeneHue 1o | OnpenensiTb OKUCIUTEIbHO-
BOCCTAHOBMTENbHbIE PEAKIIMU | (hOpMYJIaM OpPraHUYECKMX U HEOPraHMYECKUX | BOCCTAHOBUTEIbHBIE PEaKIMHU KaK

BEIIECTB. DIEMEHTHl W  BENIECTBA, Kak | MPOIECCHl C U3BMEHEHNUEM CTEICHEH
OKHCIUTENN M BoccTaHOBUTENU. IIOHATHE O | OKUCIIEHUS JIEMEHTOB BELECTB,
nporeccax OKHUCIEHHS M BOCCTAHOBJIICHHS. | YUYACTBYIOIIMX B PEAKIIHH.
Cocrapnenue ypaBHEHUH XUMHYecKkuX | Pa3nuyarh okuciuTens u
peaxIuii Ha OCHOBE AIIEKTPOHHOTO OayaHca. BOCCTaHOBHTEIIb, TIPOIIECCHI
Hemoncmpayuu. BzaumoneiicTBue 1MHKa ¢ OKHCJICHUSI U BOCCTAHOBJICHHUS.
COJITHOM KHICIIOTOM M HUTPATOM cepedpa. Cocrasnsars ypaBuenust OBP na
Jlabopamophvie onvimul. OKUCIUTEIBHO- OCHOBE IEKTPOHHOI0 OanaHca.
BOCCTAHOBHTEJIbHAS PEAKIIUS M PEAKIIHS [TpoBoauTh, HAOMIONATH U ONIMCHIBATH
oOMeHa Ha NpUMepe B3auMOJeHCTBUS XUMHUYECKHUI S3KCIEPUMEHT
pactBopoB cynbdara meau(Il) c sxenesom u
pPacTBOPOM ILIEJIOUH.

17-18 | DnekTponu3 pacriaBoB U XapakTepucTuka AIIEKTPOJIN3A, Kak | OnuchIBaTh IEKTPONIN3 KaK

pactBopoB. [IpakTHueckoe
IPUMEHEHHE IEKTPOIIN3a

OKHCJIUTEIBHO-BOCCTAHOBUTEIBLHOTO NIpOLIECCa.
Oco0OeHHOCTH 3JIEKTPONIN3a, MPOTEKAIOIIETO B
pactBopax  anekrponuToB.  [IpakTtmyeckoe
IpUMEHEHNE AJIEKTPOIIU3A: NoJTy4yeHue
TaJIOTEHOB, BOAOPOAA, KHUCIOpPOJA, LIEJIOYHBIX
METaJJIOB M WIeslouel, a Takke aJlOMUHUs
ANIEKTPOJIM30M  paciulaBOB M pacTBOPOB
coenuHeHu »tux dnemednToB. IloHdarue o

OKHCIIUTEIHbHO-BOCCTAHOBUTENIbHBIN
mporiecc.

Paznuuarh 35eKTposin3 pacIiuiaBoB U
BOJTHBIX PacTBOPOB.
XapakTepu3oBaTh IPaKTHIECKOE
3HaYEHUE AIEKTPOJIN3a Ha IPHIMEpPE
MOJTyYEeHHUsI aKTUBHBIX METAJUIOB U
HEMETAJIOB, a TAKKe




rajabBaHOIUIACTHKE, rajbBaHOCTETHH,
padUHUPOBAHUY IIBETHBIX METAJUIOB.
Jlemoncmpayuu. KOHCTpyHpOBaHUE MOJIEIIN
anekrponusépa. Buneopparmenr ¢
MIPOMBIIIVICHHOW YCTAHOBKH JIJIs1 IOJTyYEHUS

TrajJJbBaHOIIJIACTUKHU, I'aJIbBAHOCTCTHUH,
pa(l)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB

AJTOMUHHUS
19 [Tpaktuueckas padora Ne 1. Pemenue skcniepuMeHTanbHBIX 3a7a4 o Teme | [lmanupoBars, IpoOBOAUTH HAOIIONATH
Pemenune skcnepuMeHTanbHbIX | «XHUMHYECKask PEAKIIU» Y ONKCHIBATH XUMUYECKUN
3a/1a4 110 TeMe «XUMHu4ecKas 9KCIIEPUMEHT C COOJIIOEHUEM IIPABUII
peakuus» TEXHHUKH 0€30aCHOCTH
20 [ToBTOpenue u o0oOIIeHHE TecTupoBaHue, penieHUe 3aa4 U yIIPaXHEHUH | BBINOIHATH TeCTHI, pelaTs 3a1a4u U
WU3Y4EHHOTO 10 TEME YIPA)KHEHUS 110 TEME.
[IpoBoAUTH OIIEHKY COOCTBEHHBIX
JOCTHKECHUHN B YCBOCHUU TEMBI.
KoppekrupoBarh CBOM 3HaHUS B
COOTBETCTBUH C IUIAHUPYEMBIM
pE3yabTaToOM
21 KontponpHas pabora «CtpoeHue BelecTBa. XUMHUYECKas peaKus»
22— | Tema 3. BemectBa n ux cBoiicTpa (9 4)
30
22 Meraibl ®u3nYecKrue CBOMCTBAa METAIIIOB, Kak PYHKIUs | XapakTepu3oBarb  (PU3WYECKHE |
UX CTpoeHus. JleeHne MEeTaioB Ha IPYIIBI B | XUMUYECKUE CBOMCTBA METANIJIOB Kak
TEXHUKE M XHUMHUU. XHUMHYECKHE CBOWCTBA | YHKIIHIO CTPOEHHS HUX aroMOB U
METAUIOB M DJIEKTPOXMMHYECKUM  pAX | KPUCTAIOB Ha OCHOBE
HanpsokeHuil. [lonstne o Meramorepmuu | npeacrasieHuit o0 OBP u nonoxenus
(aIIOMHMHOTEPMHH, MATHUETEPMUH U JIP.). METAJUIOB B MIEKTPOXUMUYECKOM Py
Jlemoncmpayuu. Konnekuus MeTaioB. HaNpsHKEHUH.
B3auMonelicTBue KOHLIEHTPUPOBAHHOMN Habmronare 1 onmuckIBaTh XUMUYECKUN
A30THOM KUCJIOTHI C Mebl0. Bemblmka JKCIIEPUMEHT
tepmuTHOU cMmecH. [Toprper H. H. beketosa
23 Hewmerainel. biraroponssie Hewmeramnbl kak okuciaurenu. Hemeramnsl kak | OnuceiBaTh 0COOEHHOCTH MOJIOKEHUS




ra3bl

BOCCTAHOBUTEIIN. Pan

HeMeTaloB B [lepuonuyeckoit

anekTpooTpunareabHoctd.  Muepraele  wim | Tabmune . 1. MenneneeBa, ctpoeHue
0J1aropo/iHbIE ra3bl. UX aTOMOB M KpucTamioB.CpaBHUBAThH
Hemoncmpayuu. Konnexuns HeMeTauoB. CIOCOOHOCTH K aJJIOTPOIUH C
Benbimka uépHoro nopoxa. BeitecHenue MeTaJUIaMU.
raJIOT€HOB U3 UX PaCTBOPOB JPYTUMHU Xapakrepu3oBarh 00IIMe XUMUYECKHE
rajoreHamu cBoiicTBa HeMeTaioB B cBeTe OBP u
UX IOJIOKEHUSI HEMETAIUIOB B Py
JIEKTPOOTPULIATEIIBHOCTH.
HabGmronare 1 onuchIBaTh XUMUYECKUN
SKCIIEPUMEHT
24 Kucnorsl HeopraHudeckue u Kucnorest ¢ Toukum  3peHHs  aToMHO- | COOTHOCUTH IPEACTaBUTENEH
OpraHHYEeCcKUe MOJIEKYJISIPHOTO yueHus. KHCIoThl ¢ TOYKHM | OpraHM4eCKUX U HEOPTaHUYECKUX
3peHus TEOpUn ANIEKTPOJIUTHUYECKOMN | KACIIOT C COOTBETCTBYIOIIEH
quccouuanuu. Kucnorsl ¢ TOUKM 3peHHus | Kilaccu(PUKalMOHHOW rpymnioi.
OpoToHHOH Teopun. OOmme xumudeckue | OnuchBaTh 00IIKE CBOMCTBA
cBoiicTBa kucnoT. Knaccudpukanus Kucior. OpPraHNYECKUX U HEOPraHUYECKUX
Jlabopamopmwiii onvim. ViccnenoBanue KUCIOT B cBeTe TOJl 1 ¢ mo3uuuu
KOHILIEHTPUPOBAaHHBIX PACTBOPOB COJISIHON U OKHCJIEHUSA-BOCCTAHOBJIEHUS KaTHOHA
YKCYCHOM KHMCJIOT KalleJIbHBIM METOIOM IIPU UX | BOAOPOAA UM AHHOHA KUCIOTHOTO
pa306aBiieHUH BOJOM. OCTaTKa.
OmnpenensiTb 0COOEHHOCTH
XHMHYSCKHX CBOMCTB a30THOM,
KOHIICHTPUPOBAHHOMN CEPHOU U
MYpPaBbBUHOMN KHCIIOT.
[IpoBonuTk, HAOIIONATH U OOBACHATH
pe3ynbTarsl MIPOBEAEHHOTO
XUMHYECKOI0 SKCIIEPUMEHTA
25 OcHoBaHust Heopranuueckue 1 | OCHOBaHHS C  TOYKM  3peHUs  aTOMHO- | OnuchIBaTh HEOPTaHUYECKUE

OpTraHHU4YC€CKUC

MOJICKYJIAPHOTO YUYCHUA. OcHOBaHUSA C TOUYKH

3peHUs TEOpUHU ANEKTPOJIUTUYECKON
auccoranuu. OCHOBaHMS C TOYKH 3pEHUS
MIPOTOHHOMU TEOPHH. Knaccudukanus

ocHoBaHMs B cBete TO/I.
XapakTepuszoBarh CBONCTBA
OpPraHUYECKUX U HEOPTraHUYECKHUX
OECKIJIOPOTHBIX OCHOBAHHI B CBETE




OCHOBAaHUH. XUMUYECKUE CBONCTBA
OpPraHUYECKHX U HEOPTaHUYECKUX OCHOBAHHIA.
Lemoncmpayuu. Konnekuus mwenoyen u
aMHHOB. B3anmoeiicTBue napon
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHCJIOTBI U aMMHaKa («IbIM 0€3 OTHS»).
[TonyyeHue amMmmuaka v U3y4eHUE €ro CBOMCTB.
Jlabopamopnvie onvimul. Ilomydenne
HEPacTBOPUMOTIO THAPOKCUIA U €TO
B3aMMOJICHCTBUE C KHCIOTON

IIPOTOHHOU TEOPHH.
[IpoBonuTh, HAOIIONATH U OIKCHIBATD
XUMHYECKHI IKCIIEPUMEHT

26 AmpoTepHbIe COCTUHEHUS Heopranuueckue amQoTepHbie COSAUHEHUS: XapakTepu3oBaTb OPraHu4eCcKue U
HEOpraHU4ecKue u OKCH/[Ibl Yl TUIPOKCUIBI, — UX CBOWCTBA U Heopranuueckue aMm(poTepHble
OpraHuvecKHe nojy4eHue. AM(POTEepHbIE OpraHUuIECKHE COCIMHEHUS KaK BEIECTBA C

COEMHEHUS Ha IPUMEpe aMUHOKHUCIIOT. JIBOMCTBEHHOM (pyHKIMEN KUCIOTHO-
[lenTuap! 1 eNTHIHAS CBA3b. OCHOBHBIX CBOMCTB.
Hemoncmpayuu. Paznuunsle ciryyan AprymMeHTHpOBaTh CBOICTBA
B3aMMOJICHCTBHUS PAaCTBOPOB COJICH AIIOMUHUS | aMHHOKHCIIOT KaK aM()OTEPHBIX
CO IIET0YBIO. OpPraHUYECKUX COCIIMHEHUH.
Jlabopamopuvie onvimul. llomydenue PackpeiBarh Ha OCHOBE
aM(pOTEpHOTO THPOKCH]IA U U3YUEHUE €T MEKIIPEMETHBIX CBs3€H ¢ Onosoruen
CBOWCTB POJIb aMUHOKHCIIOT B OpTaHU3alluI
KHU3HU
27 Conu Knaccudukanus coneir. JKéctkoctb BoAbl U | XapaKTepu30BaTh COJIM OPraHMUECKHUX

criocoOsl € ycrpanenus. [lepexon kapboHara B
rupokapOoHaT u oOparHo. O6mmue
XUMHYECKHE CBOMCTBA COJEH.

Jlemoncmpayuu. 1lonydenne xxE€CTKOW BOJBI U
YCTpaHEHUE €€ KECTKOCTH.

Jlabopamopnvie onvimul. lIpoBenenue
Ka4eCTBEHHBIX PEaKIUi 10 OMpPEIeIECHUI0
cocTaBa COJIH.

Y HEOPTaHUYECKUX KUCIIOT B CBETE
TEOPHH JIEKTPOIUTUYECKON
JUCCOLUALINH.

CoOTHOCHUTH MpeICTaBUTENIEH Coei
OpPraHMYECKHUX U HEOPraHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJ1acCU()UKAITMOHHON TPYIIION.
XapakTepu3oBaTh KECTKOCTh BOJBI U
IpeJyIaraTh crocoobl €€ ycTpaHeHusI.
OnuceiBaTh 00IIME CBOMCTBA coJiel B




ceete TO/I. [IpoBoauTH, HAOMIONATH U
OIKMCHIBATh XUMHUYECKHI SKCIIEPUMEHT

28 [Tpaktuueckas padora Ne 2. Pemienue skcnepuMeHTaNbHBIX 331a4 110 Teme: | [ImanupoBarh, IpOBOANUTE, HAOIIONATD
Pemenue sxcniepuMenTanabHbIX | «BeliecTBa u ux cBoiiCcTBa» U OIKCHIBAaTh XUMHYECKHMA
3aza4 1o teMe «BemecTsa u 9KCIIEPUMEHT C COOJIIOIEHUEM IIPABUII
UX CBOMCTBa» TEXHUKH 0€30MaCHOCTH
29 [ToBTOpenue u o0oOIIeHNE TectupoBanue, peuieHUe 3a/1a4 U yIpaKHEHUH | BBIMOMHATH TECTHI, peniarh 3a/1auu u
TEMBI 10 TeMe yIpaKHEHHSI 110 TEME.
[IpoBoaUTH OLIEHKY COOCTBEHHBIX
JOCTH)KEHUI B YCBOCHHH TEMBI.
KoppekTupoBarb cBou 3HaHUS B
COOTBETCTBHH C TUIAHUPYEMBIM
pe3ynbTaTOM
30 KontponpHas pabora «BemecTBa u uX CBOMCTBa»
31— | Tema 4. Xumusi 1 coBpeMeHHOe 0011ecTBO (4 4)
34
31 XUMUYECKask TEXHOJIOTUSA [ToHssTHE O  XMMHMYECKOM  TEXHOJOTHUH. | XapaKTEPU30BATh XUMUYECKYIO
XUMUYECKHE  peakluu B  MPOU3BOACTBE | TEXHOJOTHIO KaK IPOU3BOAUTEILHYIO
aMMHuaKa u MeTaHoJIa. OO6mas | cumy ob1iecTsa.
KJIacCU(UKAIMOHHASA XapaKTepUCTUKa peakiuil | OnuchIBaTh XUMHUECKHE MPOLIECCHI,
CHUHTE€3a B IIPOU3BOACTBE OSTUX MPOIYKTOB. | JEKAIINE B OCHOBE MPOU3BOJCTBA
Hayunble NOpuUHOUIBEL, JEXallie B OCHOBE | aMMHaKa U METaHOJA, C TTOMOIIBIO
IPOM3BOACTBA  aMMHMaKa M METAHOJA. | POJHOTO S3bIKA U SI3bIKa XUMUHU.
CpaBHeHUE dTHX MPOU3BOACTB./Jemorncmpayuu. | YCTaHABIUBATh AaHATIOTUU MEXKTY
Mopnenu MIPOMBIIIIJICHHBIX YCTAaHOBOK | JBYMsI IIPOU3BOJICTBAMH.
NOJY4YEeHUs CEpHOM KHCIOTBl M cuHTe3a | PopMyaupoBarh 00IIME HayYHbIE
aMMHaKa TIPUHIIAITEl XUMAYECKOTO
POM3BOJCTBA
32 XuMH4Ueckas TpaMOTHOCTh Kak | MapKHpOBKa YITAKOBOYHBIX MaTEPHAIIOB, ApryMeHTHpOBaTh HEOOXOAMMOCTH

KOMIIOHEHT 0011l KyIbTYypbl
YeJIoBeKa

AIIEKTPOHHUKH U OBITOBON TEXHHKH,
9KOJIOTUYHOT'O TOBapa, MPOAYKTOB MUTAHUS,
JTUKETOK I10 YXOIY 32 OIEKIO0M.

XUMHUYECKOM TPaMOTHOCTH Kak
KOMITOHEHTa O0ILEKYIbTYPHOI
KOMIIETEHTHOCTH 4€JIOBEKA.




Hemoncmpayuu. BuneohpparMeHThI U ClaiIbl 0
CTEMEeHH SKOJIOTUYECKON YUCTOTHI TOBapa.
Jlabopamopuvie onvimul. I3yuenue
MapKUPOBOK Pa3IMYHBIX BHIOB

IMPOMBINIIICHHBIX 1 IIPOAOBOJIbCTBCHHBIX
TOBApPOB

YMeThb nmosydars He0OXOUMYIO
nH(pOpMALUIO ¢ MAPKUPOBOK Ha
YIAaKOBKaX PazIMYHBIX
IPOMBIIIJICHHBIX U
MIPOIOBOJILCTBEHHBIX TOBAPOB

33
34

Hrorosasi koHTpO/IbHAs padoTa 3a Kypc 11 kiaacca

O0600menne Kypca.




