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Pabouvast mporpamma 1o XWMHH JIJIi OCHOBHOM IIKOJIBI pacCYMTaHa Ha U3ydyeHHE XUMHUHM Ha
0a30BOM ypOBHE U cocTaBjieHa Ha OcCHOBe DepepabHOTO  TOCYIapCTBEHHOTO
00pa3oBaTEeNFHOTO CTaHIapTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, YTBEPXKIACHHOTO MPUKA30M
Muno6puayku P® ot 17 gexabpst 2010 1. Ne 1897, IlpumepHoii OCHOBHOI 00pa3oBaTeIbHOM
MPOrpaMMbl  OCHOBHOTO 00IIero oOpa3oBaHus, OJOOpPEHHOW pemieHueM (eaepaabHOro
y4e0HO-METOIUIECKOr0 OOBEAMHEHHS MO 00meMy o0pa3oBaHUIO (MPOTOKON OT § amperns
2015 r. Nel/15).

MecTo y4eOHOro npeaMera y4eOHOM IJIaHe

s peanuzanuu pabodeii mporpamMmel B yuebrom mrane MBOY «COILL» c. Kyparoso
BbIIeNICHO 4 4 (Bcero Ha mepuoj o0y4deHus ) 1o 2 yaca B HeJleqro ¢ 8 1mo 9 kiacc, BCEro B roj
138 gacoB. YuebOnbIii rox B 9 kitacce paccuntan Ha 34 Hemenu, B § Kiacce - 35 Henenb.
Bcero 8 xmacce — 704., B 9 xitacce — 684.

Pacrnipenenenne 4acoB pu U3yYCHUH Kypca « XUMUS»:

Kiacce 8 Kimacc 9 kJacc

Yucio y4eOHBIX 35Henens 34 yengenu
HENEIb

KomnnyectBo 4vacoB Ha 2 yaca B HEJIEINIO, 2 4yaca B HEJIENIO,
U3Yy4eHUe XUMUHU 110

Bcero 70 gyacoB Bcero 68 uacos

y4eOHOMY TUTaHY B HEJCITIO H
BCETO

IlnanupyemMble pe3yabTaThl
JINYHOCTHBIE Pe3yJIbTAThI:
1. B IIEHHOCTHO-OpHUEHTAIMOHHONChEpE:
v/ BOCIHMTaHWE YYBCTBA TOPJOCTH 3a POCCHHCKYID XHMHYECKYIO HayKy, T'yMaHH3Ma,
MO3UTUBHOTO OTHOIIEHHS K TPY/Y,IEIeyCTPEMICHHOCTH;

v' (dopMUpOBaHME LEHHOCTH 3J0POBOrO W 0€30MacHOro o0pa3a >XHM3HHU, YCBOEHHE
MMpaBruJI MHAWBUAYAJIBHOIO W KOJIJICKTUBHOI'O 0e30macHoro IIOBCACHUA B ‘—Ip@BBBI‘I&ﬁHBIX
CUTYallUsIX, YTPOKAIOIIUX KU3HHU U 3[I0POBBIOIIOJIEH;

4 q)OpMHpOBaHI/Ie 9KOJIOTMYCCKOr'0 MBIIIJICHUA: YMCHHA OLCHUBATH CBOIO ACATCIIBHOCTD
Y TIOCTYNKHU JIPYTHUX JIOJIEH ¢ TOYKHU 3PEHHS] COXpPAHEHHsI OKPYXKAIOIIeH Cpeabl — rapanrta
KU3HU U OJarononyyus Jiroaen Ha 3emie
2. B TpYHOBOii chepe:

v\ BOCIIHTaHHME TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HajbHeifmeil oGpa3oBaTenbHOI

TPaCKTOPHH;
3. B ITO3HABATEIHbHOM (KOTHUTHBHOM, HHTEJUICKTyalIbHOM )cdhepe:

v (hopMHpOBaHHE yMEHHS YIIPABIIATH CBOEH MO3HABATENHHONIEATETLHOCTBIO;

v’ pa3BHTHE COOCTBEHHOTO LENOCTHOTO MUPOBO33PEHHUS, MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITENIbHOM e TEIbHOCTH BHEILIKOJIbI;



v (OpMHPOBaHHE OCHOB SKOJOIUUYECKO KyJIbTyphl, COOTBETCTBYIOMIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIIJICHHS, Pa3BUTHE OMbITA SKOJIOTMYECKH OPUEHTHPOBAHHOU
pedIeKCUBHO-0IIEHOYHON U MPAaKTUYECKOM IeATEIbHOCTH B )KU3HEHHBIXCUTYALIUAX.

MeranpeAMeTHbIMHM Pe3yJbTATAMH OCBOCHHUS BBITYCKHHUKAMU OCHOBHOM IIKOJIBI
MIPOrPaMMBbI 110 XUMHUU SBIISIOTCS:

1 wucnonb3oBaHMEe YMEHHMH U HAaBBIKOB PAa3IMYHBIX BHUIOB  [O3HABATENIbHOI
NeATEIbHOCTH (HAOI0/IEeHNEe, U3MEpPEHHe, DKCIIEPUMEHT, y4eOHOE HCCIIeOBaHUE),
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HaHUS (CHCTEMHO-MH(pOPMAIIMOHHBIN aHaJH3,
MOJETUPOBAaHUE)  JUIsI ~ M3Y4YeHHs]  PA3IUYHbIX  CTOPOH  OKpY)Karolleu
JIEHCTBUTEIIHLHOCTH,

2 WCHOJBH30BAHWE OCHOBHBIX HWHTEJUICKTYaJbHBIX omepanuii: (HopMyIHupOBaHUE
TUIOTE3, aHaIW3 U CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMaTU3allls, BbISBICHHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€H, TOMCKAHAIOTOB;

3 yMEHHE TEHEpHUpOBaTh HJAEW U OIpPENeNATh CpPEICTBAa, HEOOXOAWMBIC I HUX
peauzanuy;

4. yMeHHe OmpeAessaTh Leld U 3a/1a4d JIeITeITbHOCTH, BRIOMPATh CPEACTBA PeaTn3aliu
LEJIA ¥ IPUMEHSATH X HAIIPaKTHKE;

WCIOJIb30BaHUE PA3IIMYHBIX HCTOYHUKOB VISl MOTYYE€HUS XUMUYECKOW HH(pOpMaInu.
Ha ypokax xumum OyneTr mpoiokeHa pabora mo (GOpMHUPOBAHHIO U PA3BUTHUIO
OCHOB YMTATeJIbCKOl KoMmmeTeHUMH. OOydJaromuecs OBIAACIOT YTEHUEM Kak
CPEICTBOM OCYIIECTBICHUS CBOMX JATbHEHUIIUX IJIAHOB: MPOJOJIKEHHsSI 00pa3oBaHus
U caM0OOpa3oBaHMSA, OCO3HAHHOTO IUIAHWPOBAHUS CBOETO  aKTyaJbHOTO M|
NEPCHEKTUBHOIO Kpyra YTeHHs, B TOM YHCJe JOCYrOBOT0, HOArOTOBKH K TPYIOBOH U
COLIMAJIbHOW JIeATENbHOCTH. Y BBIMIYCKHUKOB OyaeT copmupoBaHa NOTPEOHOCTH B

CHUCTEeMAaTUYECKOM YTEHHH KaK CpPEJCTBE TMO3HAHHMS MHUpa M ceds B ITOM MHDE,
rapMOHM3AIIMK OTHOIIEHUI YeJIOoBeKa M OO0IIecTBa, CO3JaHMU o0pasza «IoTpeOHOro
OyaylIeroy.

[Ipn wn3ydeHMM XUMHHM O0Oy4YaroIIMecs YCOBEPILIEHCTBYIOT NPUOOPETEHHbIE Ha
MEPBOM ypPOBHE HABBIKH PadoThl ¢ mHpopManmeid u momnomHAT ux. OHE CMOTYT
paboTaTh ¢ TEKCTaMH, IPEOOPA3OBLIBATh U MHTEPIPETHPOBATH COAEPIKAILYIOCS B HUX
nH(}OpPMaIINIO, B TOM YHUCIIE:

* CUCTEMaTH3UPOBATh, COMOCTABIIATD, aHaJIM3UPOBATh, 0000111aTh u
HHTEPIPETHPOBATh HH(POPMAIINIO, COJIEPIKAIIYIOCS B TOTOBBIX HH(GOPMAIMOHHBIX
00BEKTaX;

* BEICATH TJABHYI0 M W30BITOYHYIO HH(OPMAIMIO, BHIMONHATE CMBICIOBOE
CBEPTHIBAHUE BBIJICIIEHHBIX (DAKTOB, MBICIEH; MpeACTaBIATh UHOOPMAIHIO B CXKATOM
clioBecHOU ¢opMe (B BHUJIE MJIaHA UM TE3UCOB) M B HAIJISIIHO-CUMBOJIMYECKON opme
(B Buae Tabnul, rpadUUecKuX CXeM U JTUarpaMM, KapT MOHSATHI — KOHLENTYalbHBIX
JarpaMm, OTIOPHBIXKOHCTIEKTOB);

* 3aIOJIHATH U JIOMOJHATH TaOIHIIbI, CXEMBI, JUArPaMMbI, TEKCTBHI.

B xonme m3yueHmst Bcex y4eOHBIX MPEIMETOB OOydarommecss MPUOOPETYT OMbIT
NPOEKTHOM esITeILHOCTH KaKk 0co00il Gpopmbl yueOHON paboThl, CHOCOOCTBYIOMIEH
BOCIIUTAHUIO CAMOCTOSITEITHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO
MOTHBAIlMK ¥ J(PQPEKTUBHOCTH Y4eOHOU MAESATETBPHOCTH; B XOJAC peanu3aluu
HCXO/JHOIO 3aMbIClla Ha IPAKTHUYECKOM YPOBHE OBJIAJCIOT YMEHHEM BBIOMpATh
aJIeKBaTHBIE CTOAIICH 3aJaye CpeACTBA, NPUHUMATh pEIIEHUs, B TOM YHUCIE U B
CUTyalusax HeonpenenéHHOCTH. OHM MOIydaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTh K
pa3paboTKe HECKOJIbKUX BAapHUAHTOB PEUICHHUH, K MOUCKY HECTAaHAAPTHBIX PELICHUH,
MIOUCKY U OCYILECTBIICHUIO HanOO0JIee MPUEMIIEMOTOPEILICHHSL.



[lepeyeHp KIIIOYEBBIX MEXKIPEIMETHBIX TOHATHHA OINpelensercs B XoJe
pa3paboOTKM  OCHOBHOW  00pa3oBaTENIbHON  MPOTrpaMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHusi 00pa3oBaTENbHON OpraHW3alil B 3aBUCUMOCTA OT MAaTEpPHAIBLHO-
TEXHUYECKOI'0 OCHAILEHMs, KaJpOBOr0 MOTEHIIMAJA, UCIIOIb3yEeMbIX METOJI0B pabOThI
1 00pa30oBaTEIbHBIXTEXHOJIOTUH.

B cootBerctBun ®I'OC OOO BBIIETAIOTCS TPH TPYIIBI YHUBEPCATBHBIX YUCOHBIX
JeUCTBUI: peryIsaTUBHbBIE, 1I03HABATEIbHbIC, KOMMYHUKATHBHBIC.
PeryasituBubie YVY /|
1. VYmMeHue CaMOCTOSTENBHO ONpEACHATh Lend OOydeHHs, CTaBUTb U
(GbopMynMpoBaTh HOBBIE 331a4M B y4eOe U 103HABATEIbHON IEATEIbHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOCH MO3HABATENBHON JIesATeIbHOCTH. OOYyJatonIHiCICMOKET:
® AHAIM3MPOBATH CYIIECTBYIOIIME U IUIAHUPOBATh OyayIiue oOpa3oBaTellbHbIE
pe3yJIbTaThI;
® HJIeHTU(DUIUPOBATh COOCTBEHHBIE IPOOJIEMBI M ONPEAEIATH INIaBHYIONPOOIIEMY;
® BBABMIaTb BEPCUM  pEUIeHUs  MpoOieMbl, (OPMYJIHPOBaTh  THUIOTE3bI,
IPEJBOCXUILATH KOHEUHBIHPE3YIbTaT;
® CTaBUTh II€7b JICATEIILHOCTH Ha OCHOBE OIpPENEeNICHHOW MpoOJeMbl |
CYIIECTBYIOIMXBO3MOXKHOCTEH;
e (QopmysnpoBaTh yueOHbIE 3a/1a4M KaK LIard JJOCTUKEHUS IOCTaBIEHHOH! 1IeIH
NesTeNbHOCTH;
e 00OCHOBBIBATH IIEJECBBIC OPUEHTUPHI U TPUOPUTETHI CCHUIKAMH Ha LEHHOCTH,
yKa3bIBast 1 000CHOBBIBAS JIOTHYECKYIO TTOCIIEA0BATEILHOCTHIIIATOB.
2. YMeHHEe CaMOCTOSTENIFHO IJIAHUPOBATH MYTH JOCTHXKCHUS IIeNiei, B TOM YHUCIe
aJIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3pPpeKTUBHbBIE CIIOCOOB! peIICHHS
y4eOHBIX U MO3HAaBATEIbHBIX 337a4. OOyydaromuics CMOXKET:
e omnpenensaTh HeoOXoauMble JeicTBHE(s) B COOTBETCTBUM C Y4eOHOM H
MO3HABATENbHOM 3a/1aueil U COCTaBIATh AJITOPUTM MXBBINOIHEHUS,
e 000CHOBBIBAaTh U OCYIIECTBIATH BEIOOp Hanbosee 3 (HeKTUBHBIX CIIOCOOOB
perieHus yaeOHbBIX U M03HABATEIbHBIX3a/1aY;
® ONpeensiTh/HaXOIUTh, B TOM YUCIIE U3 MPEAJIOKEHHBIX BApPUAHTOB, YCIOBUS IS
BBINOJIHEHUS YUeOHOH U NOo3HaBaTeNbHOM3a1auH;
® BBICTpAMBaTh KM3HEHHBIE TUIAHBI HA KPATKOCPOYHOE Oymyiee (3asBisITh IeJIeBbIe
OpPHEHTHUPbI, CTABUTh aJICKBaTHbIE UM 3aJlauydl W Mpeularath JEHCTBHS, YKasbIBas U
000CHOBBIBAS JIOTHIECKYIO TIOCIIEIOBATEIIEHOCTHIIIATOB);
e BBHIOMpaTh W3 TPEAIOKCHHBIX BapHaHTOB M  CAMOCTOSITEIBHO  WCKAaTh
CpeAcTBa/pecypcChl ISl PELICHUs 3a0a4H/10CTHKEHUSALIEIHN;
® COCTaBJIATH IJIaH PELICHUs MPOOJIeMbl (BBIMOJIHEHUS POEKTA, IPOBEICHHUS
HCCTIeIOBaHUS );
® ONpelensaTh IMOTCHIWAIBHBIE 3aTPyAHEHUS TIpH pelIleHHWH y4eOHOH U
MO3HABATENbHOM 3a/1a4l M HaXOAUTh CPEACTBA ISl UXYCTPaHEHHUS,
® ONUCHIBATh CBOM OMBIT, OPOPMIISIS €T0 AT Mepelaun APYTHM JIOASIM B BUJIE
TEXHOJIOTUH peIIeHHs MPAaKTUYECKUX 3aa4 ONpeieIeHHOr0KIacca;
® IIAHUPOBATH M KOPPEKTHUPOBATH CBOKO WHIMBHIYaTbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.
3. VYMeHHE COOTHOCUTh CBOM JACHUCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOCH JEATENBHOCTH B MpOIecce TOCTHKEHUS pe3ysIbTara,
OTIPEIEIATh CIIOCOOBI JEHCTBUM B paMKax MPEIOKEHHBIX YCIOBUH W TpeOOBaHUH,
KOPPEKTUPOBATh CBOM JEHUCTBUS B COOTBETCTBUM C M3MEHSIOLICHCS CHUTYalUEH.
OO0y4aromuCSICMOXKET:
® ONpeensiTh COBMECTHO C MENAaroroM M CBEPCTHUKAMHU KPUTEPUH IUIAHUPYEMBIX
PE3YIbTATOB M KPUTEPHH OIICHKU CBOCH yueOHONUIEATEILHOCTH,



® CHCTEMaTH3UpOBaTh (B TOM 4YHCJE BBIOMpATh MPUOPUTETHBIC) KPUTEPUHU
IUTAHUPYEMBIX PE3YJIbTATOB U OIICHKU CBOCUIEATEIILHOCTH,

e 0oTOMpaTh MHCTPYMEHTHI JJIsl OLIGHUBAHHS CBOEH JESATEIBHOCTH, OCYIIECTBIIATH
CaMOKOHTpPOJIb CBOEH JEATECIBHOCTH B paMKax IPEUIOKEHHBIX YCIOBUH H
TpeOOBaHUM;

® OICHMBATh CBOIO JIEATEIBHOCTb, APTyMEHTHPYS MPUYMUHBI JOCTIDKECHHS WIIH
OTCYTCTBHSI IJITAHUPYEMOTOPE3YJIbTATA;

® HaxXOJHUThb JIOCTaTOYHBIE CPEACTBA JUIA BBIIOJHEHHUS YYEOHBIX JCUCTBHHA B
M3MEHSIOMICHCS CUTYalluy W/UJTH [IPH OTCYTCTBUH INITAHUPYEMOTOpE3yIbTaTa;

e paboTasg MO CBOEMY ILUIaHy, BHOCUTh KOPPEKTHUBBI B TEKYILYIO JIEATEIbHOCTh Ha
OCHOBE aHalM3a W3MEHEHUH CHUTyaluu Ui T[OJY4YeHHs 3alUIaHUPOBAHHBIX
XapaKTePUCTUKIIPOTyKTa/pe3ybTaTa;

® YCTaHABJIMBATh CBSI3b MEXIY IMOJIYYCHHBIMU XapaKTEPUCTHUKAMU MPOAYKTA H
XapaKTepUCTHUKAMHU Tpollecca JEATENbHOCTH M MO 3aBEpIICHUH JCSITeIbHOCTU
npeuiaraTh M3MEHEHHE XapaKTePHCTHK Tpolecca Ui TONXYYEeHHUS YITyqIIeHHBIX
XapaKTePUCTUKIPOAYKTA;

® CBEpATH CBOM JICHCTBHSI C LENBIO M, IPU HEOOXOAMMOCTH, UCIPABISTH OUIMOKA
CaMOCTOSITENILHO.

4. YMeHHE OIEHHMBATH MMPABIILHOCTh BBIOJIHEHUS y4eOHOH 3a/1a4u, COOCTBEHHBIE
BO3MOKHOCTH €€ pemieHus. O0yJarommniicsiCMOXKET:

® OIpeAensaTh KPUTEPUU MPABUIBHOCTU (KOPPEKTHOCTH) BBIIOJHEHUS Y4eOHOU
3aJauu;

® aHAIM3WPOBATH u 00OCHOBBIBATh NpUMEHEHNE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS JUTsI BBITIOTHEHUS y4eOHOH3a1auu;

e CBOOOJHO TIOJH30BATHCS BHIPAOOTAaHHBIMU KPHUTEPHUSIMHU OLIEHKH M CAMOOIEHKH,
MCXO/IS U3 TeJTH ¥ UMEIOIINXCSI CPEJICTB, Pa3indasi pe3ysnbTaT H CIOCOOBIICHCTBU;

® OIICHWBATH MPOJIYKT CBOCH IESATEIHHOCTH TI0 3aJaHHBIM W/WIIA CaMOCTOSITEIHHO
OTIpeIeIIEHHBIM KPUTEPHUSM B COOTBETCTBHH C IEIIHIOICATEIbHOCTH;

e 000OCHOBBIBAaTh JOCTHKUMOCTh II€JM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH
CBOWX BHYTPEHHHX PECYPCOB H JOCTYITHBIX BHEITHUXPECYPCOB;

e ¢ukcUpoBaTh W aHAIM3UPOBATh JUHAMHUKY COOCTBEHHBIX 0Opa30BaTENbHBIX
pe3yJbTaTOB.

5. Bnanenme ocHOBaMH CaMOKOHTpOJIS, CaMOOLICHKH, NPHUHATHUS peIleHUud u
OCYILIECTBJICHUsI ~ OCO3HAHHOTO BbIOOpa B  y4eOHOH M  IO3HABaTEJIbHOM.
OO0y4aromMUIACSICMOXKET:

e HalOmOgaTh W aAHAIM3UPOBATh COOCTBEHHYIO Y4YeOHYI0 M IO3HABaTEJIbHYIO
JESITeTBbHOCTD U JICATEIEHOCTD JIPYTHX 00YYAIONIUXCS B TIPOIIECCEB3aNMOITPOBEPKH;
® COOTHOCHUTH peajbHbIE W IUIAHUPYeMble pe3yibTaThl  HHIUBUIYAITHLHOU
00pa3oBaTEeNbHON JACATEIHHOCTH | JIENIaTh BHIBOJIBL;

® TMPUHHUMATH PEIICHUE B YICOHO!H CUTYyaIlli U HECTH 32 HETOOTBETCTBEHHOCTD;

® CaMOCTOSITEIBHO ONPENEISITh MPHUMHBI CBOETO yCIeXa MM Heyclexa M HaXOIUTh
CTIOCOOBI BBIXOJIA M3 CUTYAIIMHHEYCIIeXa;

® PETPOCIEKTUBHO OMPEAETATh, KaKHe JEMCTBUS MO PELICHNI0 YUeOHOHM 3a1auul iU
napaMeTpsl 3TUX JEHCTBUI NMPUBEIH K MOTYYEHUIO UMEIOIIETrocs MPOoIyKTa yueOHOH
TeSITeTbHOCTH;

® JIEMOHCTPUPOBAThH IIPUEMBI perymsiuu NCUX0(PU3HOIOTUIECKUX/
AOMOITMOHAIBHBIX COCTOSTHUW IJIsi JTOCTHIKEHUs 3¢ deKTa yCrmokoeHus (yCTpaHEHUS
SMOIIMOHANBHON  HampsDKEHHOCTH), d(dexrta BoccTaHOBICHUS (OcTablieHus
MIPOSIBJICHU I YTOMJICHUS), apdekra aAKTUBU3AIUN (TOBBIIICHUS
NCUXO(PHU3UOIOTMYECKONPEAKTUBHOCTH ).

ITo3naBaTtenbHbie YY /[



1. VYmenue ompenenartb TMOHATHA, CO3AaBaTh OO0OOIIEHHUs, YCTaHABJIMBATh
aHAJIOTUH, KJIacCU(PHUIIMPOBATH, CAMOCTOSTEIILHO BBIOMPATh OCHOBAaHUS W
KpUTEpUU 75 KiaccupuKalny, yCTaHABIUBATh IPUYUHHO-CIICJICTBEHHbBIE CBSI3H,
CTPOUTH  JIOTHYECKOE  paCCyXJCHHE,  YMO3aKI4YeHHE  (MHIYKTHUBHOE,
NeNyKTUBHOE, [10 aHAJIOTUH) U JIeJ1aTh BbIBOJIbI. O0yYarOIHIICs CMOXKET:

® TI00MPATh CJIOBA, CONOTYMHECHHBIE KIIOYEBOMY CIIOBY, OIPEACTSIONINE €T0

MIPU3HAKU U CBOWCTBA;

® BBICTPAMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYI) M3 KJIIOYEBOTO  CIIOBa U

COTOYMHEHHBIX EMYCIIOB;

® BBIJICITH OOIIMI IPU3HAK JBYX MU HECKOJIBKHUX MPEIMETOB WJIH SIBJICHUN U

OOBSCHATH UXCXOJICTBO;

e O0BEIAUHATH MIPEIMETHI U SBJICHUS B TPYIIIIBI IO OMPEICICHHBIM PU3HAKAM,

CpaBHUBATh, KJIacCU(UIIMPOBATH U 0000IIAaTh (PAKTHI HSABICHHUS;

® BBIJICITH SIBJICHUE U3 OOIIETO psja IPYTrUXsIBICHUN;

® OMpeAeNsaTh 00CTOATENbCTBA, KOTOPHIE MPEIIeCTBOBATIM BO3ZHUKHOBEHHUIO CBS3H

MEXJTy SBICHUSMHU, U3 3TUX OOCTOSITEILCTB BBIACISATH OMPEICIISIONINES, CIOCOOHBIE

OBITh IPUYMHON JAHHOTO SIBJICHHUSI, BBISIBIISATH MPUYHUHBI U CIICICTBUSISIBICHUN;

® CTPOHUTH PACCYKIEHUE OT OOIIMX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHHUSM U OT

YACTHBIX SBJICHUH K OOIIMM3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYKJIEHUE HAa OCHOBE CpaBHEHHUS IMPEAMETOB U SIBICHUMU, BBIACISSA

IIPH 3TOM OOIIMENTPU3HAKY;

® W3Jarath MOJIYYCHHYIO HH(DOPMAIIHIO, MHTEPIPETUPYS €€ B KOHTEKCTE PEIIaeMoit

3314w,

® CaMOCTOSITENTFHO YKa3blBaTh Ha WHGOPMAIUIO, HYXIAIOIIYIOCS B IPOBEPKE,

npeyiarath ¥ MPUMEHSThH CIIOCO0 TPOBEPKHU JOCTOBEPHOCTHHH(DOPMAITIH;

e BepOanM30BaTh SMOIMOHATIHHOE BIIEYATIICHUE, OKa3aHHOE HA HETOUCTOUYHUKOM;

® OOBSCHATH SIBIICHUS, TPOIECCHI, CBSI3W W OTHOIICHHS, BBISBISIEMBIC B XOJEC

MO3HABATEIILHOW W WCCIIEIOBATEILCKONU JEATENHHOCTH (IIPUBOAUTH OOBSICHEHUE C

U3MEeHEeHHeM (OpMBI TPECTABICHUS; OOBICHITH, NETANIM3UPYS WU 0000IIas;

OOBSICHSITE C 3a/ITAaHHOUN TOUKU3PCHHUS);

® BBISIBJIATH U HA3bIBAaTh MPUYUHBI COOBITHUS, SIBJICHUS, B TOMUYHUCIIE BO3MOYKHbIE

/Hanbonee BEpOSITHbIE MPUYMHBI, BO3MOXKHBIE MOCIEACTBHS 3aJaHHOW TPUYUHBL,

CaMOCTOSITENTLHO OCYIIECTBIISISI MPUYHMHHO-CIICICTBEHHBIN aHANIN3;

e JjenaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHalM3a pa3HbIX TOYEK 3pEHHS,

MOATBEPK/IaTh  BBIBOJ, COOCTBEHHOW apryMEHTAallMe WM CaMOCTOSITEIIBHO

MOJTy4€HHBIMHUIAHHBIMH.

2. YMeHHue co3JaBaTh, IPUMEHSTH U MTPEOOPa30BBIBATH 3HAKW W CHMBOJIBI, MOJICITH

Y CXEMBI JIJIsl pellieHus Y4eOHBIX U TTO3HABATENbHBIX 3a71a4. OOy4aromuicIcMOXKeT:

e 0003HAYaTh CUMBOJIOM ¥ 3HAKOM IMPEAMET U/UIHSIBICHUE;

® OMpENeNsATh JIOTHYECKHE CBS3M MEXIY TpEAMETaMH W/WIIA  SIBJICHUSMH,

0003HaYaTh JaHHBIC JIOTHYECKUE CBSI3H C TIOMOIIBIO 3HAKOB BCXEME;

® C03/1aBaTh aOCTPAKTHBIN UM peabHBIN 00pa3 mpeaMeTa u/uinsBICHUS,

® CTPOHTH MOJEIL/CXeMY Ha OCHOBE YCIIOBUH 3a7]aud WU/WJIH CIIOCO0a eepeIIeHNUS,

® Co3/laBaTh BepOalbHbIC, BEIIECTBEHHbIE H HWHPOPMAIIMOHHBIE MOJENU C

BBIJIETICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa IS OIpeAeieHHs crocoda

pelleHns 3a/1au B COOTBETCTBUU C CUTYyaIlHeH;

e TIpeoOpa3OBLIBATH MOJIEIH C IEIBIO BBISIBICHUS OOIIMX 3aKOHOB, OMPEACISIONINX

JTAHHYIO MPEIMETHYI0001aCTh;

® TIEPEBOAWTH CIOXHYIO TO COCTaBy (MHOTOACIEKTHYIO) WHGOPMAIUIO U3

rpagu4eckoro wik GopMaTu30BaHHOTO (CHMBOJIBHOTO) MTPEACTABICHUS B TEKCTOBOE,

MHA000POT;



® CTPOUTH CXEMY, QITOPUTM [JEHCTBHS, WCHPABISATh WM BOCCTAaHABIUBATH
HEM3BECTHBIM paHee aJIrOPUTM HAa OCHOBE HMMEIOUIETocs 3HaHHA 00 OO0BEeKTe, K
KOTOPOMY IPUMEHSIETCAANTOPUTM;

® CTPOUTH JI0KA3aTEIbCTBO: MPSMOE, KOCBEHHOE, OTIPOTUBHOTO;

® aHAIM3MPOBATH/PePIECKCUPOBATh ONBIT Pa3pabOTKM M peaju3alud y4eOHOTO
MPOEKTa,  HCCIENOBaHUSA  (TEOPETUYECKOTO,  HAMIIMPHYECKOT0) HAa  OCHOBE
MPE/UIOKEHHOW TPOOJEMHON CHUTyalluH, IOCTABJICHHOW WENH W/WINA 3aJaHHbIX
KPUTEPHUEB OLICHKHUIIPOYKTa/pe3ybTaTa.

3. CwmbicnoBoe ureHne. OOy4armuiCICMOXKET:

® HaxXOJHTb B TEKCTE TPeOyeMyIo HHPOPMALIUIO (B COOTBETCTBHUH C LIETSIMH CBOCH
JESATEITLHOCTH);

® OPHUEHTHPOBATHCS B COACPIKAHUU TEKCTA, IOHUMATh IIEJIOCTHBIN CMBICI TEKCTA,
CTPYKTYPUPOBATHTEKCT;

® YCTaHABJIMBATh B3aUMOCBSI3b OIMCAaHHBIX B TEKCT€ COOBITHIA, SIBICHUH,
MIPOIIECCOB;

® PE3IOMHUPOBATH IIABHYIO HIICIOTCKCTA;

® peoOpa3oBBIBATH  TEKCT, «IEPEBOISA» €ro B JAPYIYK  MOJQIbHOCTH,
MHTEPIPETHPOBATHh TEKCT (XYIOKECTBEHHBIH M HEXY/IOKECTBCHHBIM — Y4eOHBIH,
HAYYHO-TIONYJISPHBIHA, HH)OPMAIIMOHHBIH, TekcTnon-fiction);

® KPUTUYECKHU OLICHUBATDH COJICPKAHUE U (POPMYyTEKCTa.

4, ®opMHpOBaHHE U PA3BUTHE IKOJOTHUYECKOT'O MBIIUICHUS, YMCHHE MPUMEHSITh
€ro B  IIO3HABATEIBHOM, KOMMYHUKAaTUBHOM, COLMAIBHOW IPAKTHUKE H
npodeccuonanbHoi opueHTauu. OOyJaroUIICICMOKET:

® ONpEeNsATh CBOE OTHOIIEHUE K MPUPOTHONUCPEE;

® AHAIM3MPOBATH BIMSHUE JKOJOTUYECKUX (PAKTOPOB HA CpeAay OOMTaHUS JKUBBIX
OpPTaHU3MOB;

® TIPOBOAUTH MPUUUHHBINA U BEPOSTHOCTHBIN aHATIHN3 YKOJIOTHYECKUXCUTYAIIHIA;

® [IPOTHO3MPOBATH U3MEHEHUS CUTYallUH NPU CMEHEe JeMCTBUS OJHOTO (haKkTopa Ha
neiicTBue IpyrorodpakTopa;

® paCTpOCTPAHATH IKOJOTMUYECKHIE 3HAHUS M y4aCTBOBATh B MPAKTHYECKUX Jeax
T10 3aIIUTE OKPYKAIOILIEH CPEJIbL;

® BBIPAXATh CBOE OTHOIIIEHHE K MIPHUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJICIIH,
MIPOEKTHBIE PaOOTHI.

5. Pa3BuTHE MOTHBAIUH K OBJIAJICHUIO KYJIBTYpOH aKTHBHOTO MCIIOJIb30BAHHMS
CJIOBapei U APYTUX MOUCKOBBIX cUCTeM. OOyJaromunicsICMOKET:

L4 OIIPCACIIATH HCOGXOI[I/IMBIG KIIFOYCBBIC ITOMCKOBLIC CJIOBA U3AIIPOCHI;

L4 OCYHICCTBJIATDH B3aUMOJCHCTBHE C 9JICKTPOHHBIMH ITOMCKOBBIMU CUCTCMAMU,
CJIOBApAMMU;

L4 CbOpMI/IpOBaTB MHOXCCTBCHHYIO BBI60pKy N3 IMOMCKOBBIX UCTOYHHUKOB JIJIA

00BEKTUBU3AIIMY PE3YIBTATOB ITOUCKA;

® COOTHOCHUTH MOJYyYEHHBIE PE3YIbTAThl IOUCKA CO CBOEHIESTENbHOCTHIO.
Kommynukarususbie YY ]|

1 YMeHHe OpraHu3oBbIBaTh Y4eOHOE COTPYAHMYECTBO M  COBMECTHYIO
NEeSITeNIbHOCTh C YYUTENIEM U CBEPCTHUKAMM; paboTaTh UHAUBUAYAIbHO U B TPYIIIE:
HaXo/JuTh OOllee pelIeHHe M pa3pemaTh KOH(IMKTHI HAa OCHOBE COTJIacOBaHMS
MO3UIUHI U y4eTa HHTEPECOB; (HopMyIHpOBaTh, ApryMEHTUPOBATh U OTCTaUBATh CBOE
MHeHHe. OOyJaromuics: CMOXKeT:

— ONPENENATh BO3MOKHBIE POJIM B COBMECTHOMCSATENLHOCTH;

— WIpaTh ONpeAeNICHHYIO POJib B COBMECTHOM J1eATEIbHOCTH;

— TPUHUMATDH MO3HLHUIO COOECETHUKA, TOHUMAS TIO3UIUIO IPYTOT0, Pa3indarh B €ro
peun: MHEHUE (TOUKY 3peHUs), TOKA3aTeIbCTBO (ApryMEHTHI), (PaKThI;TUTIOTE3HI,



aKCHOMBI, TEOPHH;

— ONpEeNeNATh CBOU JCHCTBUS U ACUCTBUS MapTHEPa, KOTOPbIE CIIOCOOCTBOBANIU WIIH
MPENSATCTBOBAIIN MPOIYKTUBHOM KOMMYHUKAIUU;

— CTpPOUTH TIO3WTHBHBIC OTHOIIEHUS B TIpoIlecce y4eOHOW W TIO3HABATEIHHOM
NeSATEeIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTAUBAaTh CBOIO TOUYKY 3PEHHS, B JUCKYCCHHU
YMEThb BBIJBUTaTh KOHTPAPTyMEHTHI, INepedpa3supoBaTh CBOK MBICTHL (BiIaJecHUE
MEXaHU3MOM SKBHBAJICHTHBIX3aMEH );

— KPUTUYECKH OTHOCUTHLCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATH
OIKUOOYHOCTh CBOET0 MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATHETO;

— [Mpenajararh albTepHATUBHOE PELICHUE B KOHPIUKTHONCUTYAIUY;

— BBLACIATH OOUIYIO0 TOUKY 3pEHUS BIUCKYCCUU;

— JIOTOBAapUBAThCS O MpaBUiIaxX W BOMPOCAX sl OOCYKIEHUS B COOTBETCTBUU C
MIOCTABIICHHOM Iepe/1 TPYNIoi 3a1auei;

— OpraHu30BBIBaTh y4eOHOE B3aMMOJEUCTBUE B rpyIime (OmpeaensTs oOlue ey,
pacnpenenaTh pojiu, J0roBapuBaThcs JPYr C IPYroM U T.1.);

— YCTpaHsATh B paMKax Juajiora pa3pblBbl B KOMMYHHUKAIMH, OOYCIOBJICHHBIC
HEMMOHMMAHUEM/HETIPUATHEM CO CTOPOHBI coOecelmHUKa 3amadu, (Gopmbl wIH
COJIep>KaHUs INAIIOT .

2. YMeHHe OCO3HAaHHO HCIOJIb30BaTh PEUEBBIC CPEACTBA B COOTBETCTBUH C
3a/1aueil KOMMYHUKAIIMHU U1l BBIPQKEHUS CBOMX UYBCTB, MBICJIIEM U MOTpeOHOCTEH
JUIS TUTAHUPOBAHMSI W PETYJSIMM CBOCH JEesATeNbHOCTH; BJIAJCHHWE YCTHOU U
MMICbMEHHOW PEYbI0, MOHOJIOTHUYECKON KOHTEKCTHOW peubro. OOydaronmiics
CMOXKET:

® ONpeneNsaTh 3a7a4y KOMMYHUKAIIMU U B COOTBETCTBUU C HEM OTOMpaTh peueBbIe
CpEICTBa;

e 0TOUPATH U UCTOIH30BATH PEUEBBIC CPEICTBA B MPOIECCE KOMMYHUKAIIUU C
JOPYTUMH JTIOABMHU (JUAJIOT B TIape, B MaJIOH TpyIme u T.1.);

® NpPEACTaBIATh B YCTHOW WM THCbMEHHOM Qopme pa3BepHYThIM IIaH
COOCTBEHHONIEITCILHOCTH;

e Co0MI0/IaTh HOPMBI MyOIUYHON PEeUYH, pEeriaMeHT B MOHOJIOTE U IUCKYCCUU B
COOTBETCTBUHM C KOMMYHUKATHUBHOM3aqauei;

® BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHUE (CYXKIEHUE) U 3allpallliBaTh MHEHUE
napTHEpa B paMKax JIMajora;

® TPUHMMATH PEUICHUE B XOJIe AUAJTIOTA M COTJIACOBBIBATH €r0 CCOOECETHUKOM;

® CO37aBaThb MHCHbMEHHBIC «KJIHMIIUPOBAHHBIE» ¥ OPUTHHAIBHBIE TEKCTHI C
HCIOJIb30BaHNEM HEOOXOIMMBIX PEYEBBIXCPEIICTB;

® JCMOJB30BaTh BepOaJbHBIE CpeAcTBa (CpelAcTBa JIOTUYECKOW CBS3M) IS
BBIJICJICHHS] CMBICIIOBBIX OJIOKOB CBOETOBBICTYTUICHHS;

® HCMOJB30BaTh  HEBepOaldbHBIE CPEICTBA WM  HArJsSAHBIE  MaTepualbl,
MOATOTOBJIEHHBIE/OTOOPAaHHBIE MTOJT PYKOBOICTBOMYYUTEIS;

e JeNaThb  OLEHOYHBIM  BBIBOJ O  JOCTHDKEHMM  1IeIM  KOMMYHHUKAI[UU
HEMOCPEACTBEHHO  TOCI€  3aBEpIICHHs] KOMMYHUKAaTUBHOTO  KOHTAaKTa U
000CHOBBIBATHETO.

3. ®opmMupoBaHWE U PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOIH30BAHUS
MH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — MKT). O0yuarommiicst
CMOXET:

e IIeJICHANIPABIEHHO KCKaThb M HCIOJNb30BaTh HMH(POPMALIMOHHBIE PECYPCHI,
HEOOXOIUMBIC ISl PEIICHUs YUeOHBIX M MPAKTUYECKUX 33/1ad C IMOMOIIBI0 CPEJICTB
UKT;

e BBIOMpPATh, CTPOUTH U UCIIOJIB30BATh AJ€KBATHYIO HHPOPMAIIMOHHYIO MOJIEIb LIS



nepefayd CBOMX MbICIEH CpeACcTBaMH €CTECTBEHHBIX M (OPMAJbHBIX S3BIKOB B
COOTBETCTBHUHM C YCIOBUSAMH KOMMYHUKAIUHY;

e BbICHATh MHGPOPMALMOHHBIM  acCHeKT 3ajayd, ONEpPUpOBATH  JIAHHBIMH,
UCTIOJIB30BATh MOJEIb PEIICHUA3a1auH;

® ICIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH (BKJIIOUasi BHIOOP a/leKBAaTHBIX 3ajaue
MHCTPYMEHTAJIBHBIX MPOrPAaMMHO-AINNAPAaTHBIX CPEICTB U CEPBUCOB) UIA PEUICHHUS
MHGOPMALIMOHHBIX M KOMMYHUKALIMOHHBIX Y4YeOHBIX 3aJad, B TOM YHUCIE!
BBIUMCIICHUE, HalMCaHUE IMCEM, COYMHEHUH, IO0KIanoB, pedepaTroB, co3gaHHE
[IPE3ECHTALMN U 1p.;

® 1CII0JIb30BaTh HH(POPMALIHIO C YIETOM 3THYECKUX U IPABOBBIXHOPM;

e co37aBaTh WH(POPMAIMOHHBIE PECYPChl PA3HOTO TUMA M JUIS Pa3HBIX ayIUTOPHH,
cobmonarb  MHGOPMAIMOHHYKD TUTHEHY W TOpaBWwila  HWHGOPMAIMOHHOMN
0€30I1aCHOCTH.

IIpeameTHbIe pe3yabTaThl
B pe3yabTare n3ydyeHusi Kypca XMMHHU B OCHOBHOI 1IK0JIe BBINYCKHUK
HAYYHTCH:
® XapaKTepU30BaTh OCHOBHBIE METO/bl IO3HAHMA: HAONIOJIEHHE, W3MEpEHHE,
AKCIIEPUMEHT;
® ONUCHIBATH CBOICTBA TBEPBIX, KHUJIKUX, Ta3000pa3HBIX BEIIECTB, BELICIISIS HX
CYIIECTBEHHBIE PU3HAKH;
® PpacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHH «aTOM»,«MOJIEKYIIa,
«XUMHYECKHH DJIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0KHOE BEIIECTBOY,
«BAJICHTHOCTBY, «XMMHUYECKas peaKiys», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMHUH;
® pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS] MAaCChl BEILIECTB, TOCTOSIHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHOUTEOPHH;
pa3nuyaTh XMMUYECKHE U (PU3HMUECKUESIBICHUS;
Ha3bIBaTh XUMUYECKHUEIIEMEHTHI;
OTIPEIENIATh COCTAB BEUIECTB MO NX(PopMyiam;
OTIPEIENIATh BAJIGHTHOCTh aTOMA 3JIEMEHTa BCOSTMHEHHSIX
OTIPENIENIATH THIT XUMUYECKUXPEaKITHiA;
Ha3bIBaTh NPU3HAKU U YCIOBHS MTPOTEKAHUS XUMUYCCKUXPEAKIINH;
® BBISBJISITH IPU3HAKH, CBUICTEILCTBYIONINE O MMPOTEKAHIUH XUMUYECKON pEaKIiuu
MIPH BBHIMTOJIHEHUH XHMUYECKOTOOTIBITA;
® COCTaBIATH (POPMYITBI OMHAPHBIXCOCTUHECHUH;
® COCTaBJISTh YPAaBHEHHSI XUMHYCCKUXPEAKIINH;
e CcoOM0IaTh MpaBmiia 0€30MacHON pabOTHI MTPHU MPOBEICHUHUOIBITOB;



® TI0JIb30BATHCA JAOOPATOPHBIM 000PYI0OBAHUEM HITOCYI0H;

® BBIUUCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChIBELIECTB;

® BBIYHCIATH MACCOBYIO OO0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMynecoeAMHEHUS;

® BBIYUCIATH KOJIUYECTBO, 00BEM MIIM MAcCy BELIECTBA [0 KOJIMYECTBY, 00BEMY,
Macce peareHTOB WIN IIPOAYKTOB PEAKIIUHY;

® XapaKTEepHU30BaTh (PU3MUECKUE U XUMUYECKHE CBOWCTBA MMPOCTHIX BEUIECTB:
KHCJIOpO/1a UBOIOPO/a;

® [I0JIy4aTh, COOMPATH KUCIOPOJ HBOJOPOLI;

® pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KHCIOPOI,BOAOPO;

® pacKpbIBaTh CMBICI 3aKOHAABOIa/Ipo;

® pacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3(h(PeKT peakuum», «MOJISAPHBIIOOBEMY;

® XapaKTepHU30BaTh (PU3NUECKUE U XUMUUYECKHE CBOWCTBABO/IbI;

® pacKpbIBaTh CMBICI IOHATUS «PACTBOP»;

® BBIYUCIATH MAaCCOBYIO JIOJIKO PAaCTBOPEHHOI'O BEIIECTBA BPACTBOPE;

® IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBA;

® Ha3bpIBaTh COCJAMHEHUS N3YUYEHHBIX KJIACCOB HEOPTraHUYECKUXBEILLECTB;

® XapaKTepHU30BaTh (PU3MUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BEILECTB: OKCUI0B, KHCIIOT, OCHOBAaHMI,COJIEH;

® OmIpeensaTh NPUHAIIEKHOCTh BELIECTB K ONPEIEICHHOMY KJIACCYCOECIUHEHUN;

® COCTaBIATH (POPMYJIBI HEOPTAaHUUECKUX COCTUHEHNI U3yUEHHBIXKIIACCOB;

® [POBOAWUTH OIBITHI, IOATBEPKIAIOIIME XMMUYECKHE CBONCTBA H3yYEHHBIX
KJIACCOB HEOPTraHNYECKUXBEIECTB;

® pacIo3HaBaTh ONBITHBIM IIyTEM PACTBOPBI KUCIIOT U IIEJI0YeH 0 U3MEHEHUIO
OKPAaCKMMHINKATOPA;

® XapaKTepHU30BaTh B3aUMOCBSA3b MEXKIY KJIACCAMU HEOPTaHNYECKUXCOEAUHEHN;

e packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.M.Menneneena;

e OOBACHATH (PU3NUECKHUI CMBICT aTOMHOIO (TMOPSAKOBOI0) HOMEpA XMMHUYECKOTO

JJIEMEHTa, HOMEpPOB TIpYNIbl W Mepuoja B  IEPUOJAMYECKON  CUCTEMe

.M. MeHneneena;

® O0BACHATH 3aKOHOMEPHOCTU M3MEHEHHs CTPOEHHUSI aTOMOB, CBOMCTB AJIEMEHTOB B
npeneaax MajibIX EPUOI0B U INIaBHBIXIIOATPYIIIL;

® XapaKTepHU30BaTh XMMHUYECKHE 3JIEMEHTH! (0T BOJAOPOAA /10 KalbliMs) HA OCHOBE

UX TOJOXEeHHs B mepuoauueckoil cucreme J[.M. MenzaeneeBa um 0ocoOeHHOCTEH

CTPOEHMS NXaTOMOB;

® COCTaBJIATh CXEMBI CTPOEHUSI aTOMOB NEPBLIX 20 2IIEMEHTOB NEPUOINYECKON
cuctemsl J[.M1.Mennaeneena;

® pPacKpbIBaTh CMBICII TOHATHI: «XUMHUUYECKAS CBA3BY,AIEKTPOOTPULIATEIBHOCTD;

® XapaKkTepu30BaTh 3aBUCHMOCTh (DU3MUECKUX CBOMCTB BEIIECTB OT THUMA
KPUCTAJITINYECKONPEILIETKH;

® OIpeAeNsATh BUJ XUMUYECKON CBSA3H B HEOPraHNYECKUXCOEITMHEHUSX;

e 1300paxaTh CXEMbl CTPOCHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHbBIX PA3HBIMU
BHUJIAMU XUMUYECKUXCBSI3EH;

® pPACKpBIBaTh CMBICI MOHATHH «HOH», «KaTHOHY, «AHUOH,«AJIEKTPOIUTHI,

«HEINEKTPOJIUTBIY, «ANEKTPOIUTUYECKAS AUCCOLUALINSY, KOKUCIUTEIDY, «CTEIEHb

OKHCIICHUSD» «BOCCTAaHOBUTEIIbY, OKUCIIEHUEY, «BOCCTAHOBJIICHUEY;

® OIpEAENATh CTENEHb OKUCIIEHNS aTOMa JIEMEHTA BCOCIMHEHUY;

® PpacKpbIBaTh CMBICII TEOPUU IEKTPOIUTHUECKON AN CCOLUALINH;

® COCTaBJIATh YPaBHEHMSI dJIEKTPOIUTHUECKOM INCCOLMALIMUKHCIIOT, IEJI0UEH,
COJIEH;



® OOBSACHATH CYIIHOCTH MPOIIECCa MIEKTPOJUTHICCKON TUCCOUAITIN M PEaKITUii
HOHHOI000OMEHa;

® COCTaBJIATH MOJHBIC M COKPAIICHHBIC HOHHBIC YPABHEHUS PEaKIIMUOOMEHa;

® OIpeIesATh BO3MOKHOCTD MPOTEKAHUS PEAKIIUi HOHHOrOOOMEHa;

® TIPOBOJUTH PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3InIHbBIX
BCILICCTB;
OTIPEACIISATH OKUCIIUTEh UBOCCTAHOBUTEII;
COCTaBJISTh YPABHEHUS OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITHIA;
Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XHMHUECKONPEAKIIHH;
KJIACCU(UIIUPOBATH XUMUYECKUE PEAKIINH 10 PA3TUIHBIMIIPU3HAKAM;

® XapaKTepH30BaTh B3aUMOCBSI3b MEX]Iy COCTABOM, CTPOSHUEM U CBOHCTBAMU
HEMETAJIJIOB;

® TIPOBOJIUTH OIBITHI MO MOJIYICHUIO, COOMPAHHIO M U3YICHHIO XUMUICCKUX
CBOMCTB ra3000pa3HbIX BEIICCTB: YTICKUCIIOTO Ta3a,aMMHAKa;

® pAacIIO3HABATh OIMBITHBIM ITyTEM ra3000pa3HbIC BEMICCTBA: YIIICKUCIIBIN T'a3 U
aMMHMaK;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXK]Iy COCTABOM, CTPOSHUEM M CBOHCTBAMU
METaJIOB;

e Ha3pBaTh OpPraHUYECKHE BEIIeCTBa MO WX (opmyrne: MeTaH, dTaH, 3THJICH,

METAHOJ, JTaHOJ, TJIMIEPHH, YKCyCHas KHUCJIOTa, aMHWHOYKCYCHas KHUCIIOTa,

CTeapUHOBAs KUCIIOTA, OJICMHOBAs KHCJIOTA,III0K03a;

® OICHMBATh BIMSHAC XHMHUYECKOTO 3arpsA3HEHHUS OKpYXarollehd cpeapl Ha
OpraHU3MYEIIOBEKA;

® TPaMOTHO OOpalIaThCs C BELIECTBAMH B MOBCEHEBHOWKU3HU

® OMpeAensTh BO3MOXKHOCTh TMPOTEKaHHUS pPeaklMii HEKOTOPBIX MpelCTaBUTENeH

OpPraHMYECKUX BEIIECTB C KHCIOPOAOM, BOJOPOJOM, METalllaMH, OCHOBAHHIMH,

raJorecHamu.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

® gblOBUCAMb U NPOGEPSIMb  IKCHEPUMEHMAIbHO —SUNOMe3bl O  XUMUYECKUX

CBOUCMBAX 6eWecm8 HA OCHOBE UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU

gcmynams 8 XuMuyeckue peakyuu, o Xxapakmepe U NPOOYKMAaxX PAaIuUYHbIX

XUMu4deckKux peam;uﬁ;
® Xapaxkmepuszoseanib  eeujecmea no - cocmaey, CmMpoeHuio u cBoUCMBaM,
ycmanaeaueanib I’lpu‘luHHO-C]l@()CWlG@HHble CBA3U MeDiC()y OAHHBIMU

Xapakmepucmukamugeuwecmsd,

® COCmMasnAmy MOAEKYJAPHbIE U NOJIHblE UOHHbIE YPABHEHUSI NO COKPAUJEHHbIM
UOHHBIMYDABHEHUSIM,

® NPOCHO3UPOBAMb CNOCOOHOCMb GeUjeCmed NPOsGIAMb OKUCIUMETbHbIE U

B0CCMAHOBUMENIbHBIE CBOUCMBA C Y4emoM CmeneHel OKUCIeHUs INeMEHMO8,

BXOOAWUX 8 €20 COCMAB;

® COCMasnAmMy YpAGHEHUsl Peakyull, COOMEeMmCcmeyIouux nocieo008amerbHOCmu
npespaujenuli HeopeaHU4ecKUx 6ewecme pasiuyHbIXKIACCO8,

® gblOBUCAMb U NPOBEPSMb  IKCNEPUMEHMANbHO 2UNOMe3bl O  pe3yIbmamax

8030€elCmBUst PA3TUYHBIX (PAKMOPO8 HA U3MEHEHUEe CKOPOCIU XUMUYECKOUPeaKyuu,

® UCNONBL306AMb  NPUOOPEemeHHble  3HAHUSL Ol 9KOJOSUYECKU — CPAMOMHOZ0
nogeodenusl 8 OKpydcaroujelicpeoe;

® UCNONB306AMb NPUOOPEMeHHble KIHUYegble KOMNEeMeHYuu Npu  GblNOJIHEHUU

NPOEeKmMo8 U Y4eOHO-UCCAe008AMENbCKUX 3A0ay NO U3VHUEHUIO CB0UCME, Cnoco608

NOLYYEHUs. U PACNO3HABAHUABEUECNE,

®  00BEKMUBHO OYEHUBANb UHPOPMAYUIO O BeUjeCmBaX U XUMUYECKUX NPOYeccax,



® Kpumuyecku OmMHOCUMbCA K NCEBOOHAYYHOU UHpOpMayul, Hed0OPOCO8ECMHOU
peKaame 8 cpedcmaax Macco8oUUHDOPMayuL;

® 0CO3HABAMb 3HAYEHUEe MEeOPemU4ecKux 3HAHUU NO XUMuu O NPAKMU4ecKou
0esimelbHOCMIU Yel06eKd;

® coz0asamv MOOenu U CXeMbl O peuleHuss Y4eOHbIX U NO3HABAMENbHbIX

3a0a4, NOHUMAMb HEOOX0OUMOCMb COONIOOEHUsT NPeONnUCAHUlL, Npedazaemvlx 6

UHCMPYKYUSX NO UCNOTb308AHUIO IEKAPCME, CPEOCms8 OblMOBOU XumMuu uop.

CoaepskaHue 0CHOBHOI0 0011ero od0pa3oBanust o XuMuu

B cucreme ecTreCTBEHHOHAy4YHOrOo OOpa30BaHMs XUMHsS Kak YYeOHBIH NpeaMeT
3aHUMAaeT BaKHOE MECTO B [TO3HAHUU 3aKOHOB MPHUPOJIbl, HOPMUPOBAHUH HAyYHON KAPTHHBI
MHUpa, CO3AAHWU OCHOBBI XMMHYECKHX 3HAHWN, HEOOXOAMMBIX ISl MMOBCETHEBHON >KH3HHU,
HaBBIKOB 3/J0POBOTO U OE30I1aCHOT0 JIJIs YeJIOBEKa U OKpPY’KaloLIel ero cpensl oopasa
KHU3HU, a TAK)K€ B BOCIIUTAHUU IKOJIOTUYECKOUN KYJIbTYpBHI.

YcenemHocTs M3y4eHHMs XMMHM CBSi3aHAa C OBJIAQJACHMEM XHMHUYECKHUMSA3BIKOM,
CO0JII0ICHMEM PaBUII O€3011aCHOM pabOThI MPU BBIMOJHEHUH XUMUYECKOT03KCIIEPUMEHTA,

OCO3HaHMEM MHOT'OYHCIIEHHBIX CBSI3€M XMMUU C JPYTUMHU MIPEIMETaMU IIKOJIBHOTO Kypca.

[Iporpamma BKiIrOYaeT B ce0s OCHOBBI HEOPraHHMYECKOW M OPraHUYECKONXUMHH.

['maBHOIMAECEHTIPOr pAMMBISIBIIETCICO3JaHNE0a30BOT OKOMITJIEKCAOIOPHBIX3HAHUHIIO
XMMUH, BBIPAKEHHBIX B ()OPME, COOTBETCTBYIOLICH BO3PACTY 00yUJAIOIIUXCSL.

B conepxanum JaHHOrO Kypca IMpeACTaBiI€Hbl OCHOBOIOJIATaOUINe XMUMHUYECKHE
TEOPETUYECKHE 3HAHUS, BKIIOYAIOIIUME H3Y4YEHHE COCTaBa WU CTPOCHHUS  BEILECTB,
3aBHCHUMOCTH UX CBOMCTB OT CTPOEHUS, IPOTHO3UPOBAHUE CBOMCTB BELIECTB, UCCIEA0OBAHNE
3aKOHOMEPHOCTEN XMMUUECKHUX IIPEBPALLCHUN U ITyTEH yIpaBIEHUS UMH BLIEIIAX
MOJIy4€HUs BELIECTB U MaTEPUAJIOB.

TeopeTnueckyr0 OCHOBY H3Y4YE€HHsSI HEOPraHMYECKON XUMHH COCTaBIISET aTOMHO-
MOJIEKYJIsipHOE yueHue, [leprnoauueckuii 3akoH JI.J11. MeHeneeBa ¢ KpaTKUMHU CBEJICHUSIMHU
O CTPOEHHUH aToMa, BUJIaX XUMUYECKON CBSI3U, 3aKOHOMEPHOCTSIX IPOTEKAHUSIXUMHUECKUX

peaKuuid.

B u3ydeHun kypca 3HauuTeNbHas POJb OTBOJUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
MIPOBE/ICHUIO IPAKTUYECKUX U Ja00paTOPHBIX PabOT, ONMMCAHUIO PE3YJIbTATOB YUEHHUUECKOTO
9KCIIEPUMEHTA, COOIIOICHUIO HOPM U IIPAaBHJI 6€301acHOM paboThl B XUMHUYECKOI
n1a00paToOpHH.

Peanu3anust TaHHOM MporpamMMbl B Ipoliecce OOyueHHs! MO3BOJUTOOYYAIOUIMMCS
YCBOUTBHKIIIOUEBBIEXUMUYECKNEKOMIIETEHIIMMUTIOHATHPOJIbU3HAYEHUEXUMUHACPEN
IPYTUX HAYK O IPUPOJE.

Wzyuenne npenmMera «Xumus» B 4acTu (GOPMHUPOBAHUS Y O0yHArOIIUXCS HAYYHOTO
MHUpPOBO33PDEHHUS, OCBOCHHUs  OOIIEHAyYHBIX METOJOB  (HaOJIoOJeHUE, H3MEpEeHue,
SKCIIEPUMEHT, MOJICIMPOBAHKE), OCBOCHHS MPAKTUYECKOTO NMPUMEHEHHUS] HAyYHbIX 3HAHUN
OCHOBAHO Ha MEXIPEIMETHBIXCBS3SX C mpeameramu:«buonorus», «l'eorpadus»,
«Hcropus», «JIuteparypar, «MaremaTuka, «OCHOBBI 0e301acHOCTH
KHU3HEIEATEIbHOCTHY, «Pycckuil s13b1k», «Pu3nkay, « IKOJIOTUD.

IlepBoHauaIbHbIE XUMHUYECKHE OHATHS

[Mpenmer xumun. Tena u BemectBa. OCHOBHBIE METOIBI MO3HAHUS: HAOIOICHHE,
W3MEpEHHEe, SKCIepUMeHT. DU3MYeCKue W XUMHYECKUE SIBICHUsS. UHCThIe BeniecTBa M
cmecu. CrnocoObl pasneneHust cMmeceil. Atom. Monekyna. XUMHUYECKUI 31€MEHT. 3HaKU
XUMHYECKHUX 31E€MEHTOB. [IpocThie U croxHbIe BelecTBa. BaleHTHOCTD. 3aKOH



MOCTOSTHCTBA COCTaBa BemiecTBa. Xumuueckue Qopmynsl. Muaexcel. OTHOcHTENbHAS
aTOMHas U MOJICKYJIsIpHasi Macchl. MaccoBasi 107151 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUM.
3aKOH COXpaHEHUs MAacChl BellecTB. XuMuueckue ypaBHeHus. Koaddumuentsr. Ycnosus u
MPU3HAKU POTEKAHUSI XUMUYECKUX peakiuii. MoJp — eIMHHIIA KOJIMYECTBA BEILIECTBA.
Mounsipras macca.

Kuciaopoa. Boxopoa

Kucnopon — xumudeckui sneMeHT U mnpoctoe BemectBo. O30H. CocTtaB BO3myXxa.
Pusnueckue U XUMHYECKHE CBOKCTBA KHciopona. [lonydeHne M mpuMeHEHHE KHUCIOpOAa.
TemmoBoii 3 ekt xumudeckux peakiuii. [loHsTHE 00 3K30- ¥ SHIOTEPMHUYECKHUX PEAKITHIX.
Bomopon — XumuYeckui 3J€MEHT M MNpocToe BemecTBo. Du3nyeckne U XUMHYECKUE
cBoiictBa Bopopona. [lomyduenue Bomopoma B maboparopuu. llomyueHwe Bomopoma B
npombinuieHHOCTH. [Ipumenenue Bogopoma. 3akoH ABoraapo. MossipHbli 00beM Ta30B.
KadecTBeHHBIE peakIuy Ha Ta3000pa3HbIe BEMIECTBA (KUCIOPOA, Boopo). OObeMHbIE
OTHOLLIEHUS ra30B IIPU XUMHUYECKUX PEAKIIUIX.

Bopaa. PacTBopsl

Bona B mpupoxme. KpyroBopor Boasl B mnpupojae. Duznueckue UXUMUUYECKHUE
cBoicTBa BoAbl. PacTtBOphl. PacTBOpuMOCTS BemiecTB B Boje. KOHLEHTpanuspacTBOPOB.
MaccoBas 10111 paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChI HCOPTAHMYECKUX COeIMHEeHUI

Oxcunpl. Knaccudukamus. Homenknatypa. ®Pusnueckue CBOWCTBA OKCHJOB.
Xumuyeckue cBoiicTBa OKcuaoB. IlonyueHune u mnpumeHeHue oxcuaoB. OCHOBaHUS.
Knaccudpukanusa. Homenknatypa. @usunyeckue cBoicTBa ocHoBaHuil. [lomyuenue
OCHOBaHMH. XHMHYECKHE CBOMCTBAa OCHOBaHWW. Peakiusa HeuTpanmzauuu. KucioTsl.
Knaccudukanus. Homenknarypa. @usudeckue cpoiictBa kucnot.[lonydenne u npuMeHeHne
KHMCJIOT. XMMHYECKHE CBOMCTBA KUCIOT. Haukaropsl. I3MeHeHne OKpacKky UHAUKATOPOB B
pasznuusbix cpenax. Comu. Knaccudukanus. Homenknarypa. @usndeckiue CBONCTBA CONECH.
[lonyyenne u mpumeHeHue coisell. XUMHUYECKHE CBOMCTBa cojei. ['eHermyeckas CBsA3b
MEXIy KJaccaMH HeOpraHudeckux coeauHeHui. [Ipobrmema 6e30mMacHOT0 MCHOIB30BAHUS
BEIIECTB U XUMHUYECKHUX PEAKIMI B MOBCEAHEBHOM )KU3HHU. TOKCUYHBIE, TOPIOYHE U
B3PBIBOONIACHBIE BEIIECTBA. BbITOBast XUMHUECKasi TPaMOTHOCTb.

Crtpoenne aroma. Ilepuogmyeckmii 3aKOH M TeEPUOAUYECKAs CHCTEMA
xumMudecknx djemenToB .. MenjaeneeBa

Crpoenue atoma: sApo, dHEpreTudeckuil ypoBeHb. CocTaB siipa aToma: MPOTOHBI,
HenTpoHsl. M3otomnsl. Ilepuonnuecknii 3axkon .M. Menneneesa. Ilepuoanyeckas cucrema
xumuueckux sneMmeHToB J[.M. MenneneeBa. @u3ndeckuii CMBICT aTOMHOTO (TIOPSIAKOBOTO)
HOMEpa XHMMHYECKOTO d3JIEMEHTa, HOMEpa TPYMIbl U TEepHOoaa MEePUOJAUYECKON CHCTEMBI.
CrpoeHue »SHEpPreTMYecKuX YypOBHEW aToMOB TMepBbIX 20 XHMMHYECKHUX 3JIEMEHTOB
nepuoanueckoi cuctemsl JI.M. MenneneeBa. 3akoHOMEPHOCTA U3MEHEHHSI CBOWCTB aTOMOB
XUMUYECKUX 3JIEMEHTOB M HX COEJAMHEHUH Ha OCHOBE IIOJIOXKEHHUS B MEPUOJUYECKOMN
cucteme/l.M1.MenneneeBanctpoenusaroma.3Hauenunel leproanueckoro3axkonal.l.
Menneneesa.

Crtpoenue BenecTs. XuMHYECKasA CBA3b

DNeKTPOOTPUIIATEIFHOCTh ~ aTOMOB ~ XHMHUYECKHX  JJIeMEeHTOB. KoBajeHTHas
XUMHUYECKas CBsI3b: HEMOJspHas U mojsipHas. [loHsTHE O BOJOPOAHON CBSI3U U €€ BIMSHUU
Ha (u3nyYecKkue CBOMCTBA BEIIECTB Ha mpuMepe Bojbl. MoHHas cBs3b. Merammueckas
CBSI3b. Wbl  KPUCTALIMYECKUX  PEIICTOK  (aToMHasi, MOJEKYJIsSpHas, HOHHAasi,
MeTaJuTH4ecKas ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT TUITAKPHCTAITHNIECKON
pEIIeTKHU.

XuMUYeCKHue peakiuuu

ITonsiTie 0 CKOPOCTH XUMHUYECKOW peakiuu. DakTopbl, BIUAIONIME Ha CKOPOCTH
xuMudeckon peakinuu. [Tonstue o katanuzarope. Kinaccudukammsi XaMUIECKUX PEAKITHATIO
Pa3IMYHBIMIIPU3HAKAM: YHCIIYHCOCTABYUCXOHBIXUITOTYYEHHBIXBEIIECTB; U3BMEHEHUIO



CTENEHEH OKHCIEHHsS AaTOMOB XHUMHYECKHMX 3JEMEHTOB; IOTJIOIICHUI0 WM BBIICICHUIO
SHEPTUH. ODJIEKTPOJUTHUECKAs AUCCOLUALUS. DJIEKTPOIUTHI U HEDJIEKTPOIUTHL. OHBI.
Karuonsl u annonsl. Peakuuu MOHHOTO OOMeHA. YCIOBHS MPOTEKAHUS PEaKIHi MOHHOTO
oOMeHa. DIEKTPOJMTHYECKAss JUCCOIMALUs KHCIOT, Ieioded u coneid. CreneHb
okucneHus. OrmnpeneseHne CTENeHU OKHUCIEHUS AaTOMOB XUMHUYECKHX JJIEMEHTOB B
coenunenusx. Oxucnurens. BocctanoBurens. CynHOCTbOKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMN.
Hemeranasl IV — VII rpynn u ux coeIMHEHU
[TonoxxeHne HEMETAIUIOB B MEPUOJUYECKON CUCTEME XUMHUYECKHUX 3jIeMeHTOB JI.H.
MengeneeBa. OOmue CBOWCTBAa HEMETAUIOB. [ anoreHbl: (HU3WYECKUE W XHUMHYECKHE
cBoiicTBa. COEqMHEHMS TaJOTE€HOB: XJIOPOBOJIOPO, XJIOPOBOAOPOJHASI KUCIOTA U €€ COJIH.
Cepa: ¢usnyeckue u xumuueckue cBoicTBa. CoeTUHEHUS CEphl: CEPOBOAOPOI, CYIb(HIbI,
okcuabl cepbl. CepHasi, CepHHMCTas U CEPOBOJOPOJHAS KHUCIOTHI M HMX COJU. A3OT:
¢busnueckue u xumudeckue cBoiictBa. Ammuak. Conu ammonusi. Okcubl a3ota. A30THas
kucioTa u ee conu. Pocdop: puznyeckre n xummaeckue croricta. Coequnenus docdopa:
okcua ¢ochopa (V), oprodochopHas Kuciora U €€ CONH. YTiepoa: (PU3NYECKUEe U
XUMHYECKHE CBOWCTBA. AJUIoTpomwms yriaepojaa: anmas, rpadur, kapOuH, QyuIiepeHs.
Coenunenus yriepona: okcuasl yriepona (II) u (IV), yronpHas Kuciaora u ee Colu.
Kpemnuii u ero coequHeHus.
MeTa/uibl M UX COeIMHEHUSI
[lonoxxeHrne MeTalIOB B MEPUOAUYECKON CUCTEME XUMHUYECKHUX 3iemeHToB JI.U.
MenpeneeBa. Meramibl B Ipupoze U oOure crnocodsl ux nonydenusd. Oo0mue puznyeckue
cBoiicTBa MeTayuioB. OOIIMe XMMHYECKHE CBOMCTBA METAIJIOB: PEaKIMH C HEeMeTaJllaMu,
KHCIIOTAMHU, COJISIMH. OJEKTPOXUMMYECKUN psn HanpsbkeHud wetamwioB. lllenounsie
MeTaJulbl U UX coeAnuHeHus. ll{enouHo3eMenbHbIe METAIIBI U UX COCIMHEHHUS. ATFOMUHUMN.
AMdoTepHOCTh OKCHIa U Tuapokcuaa amomuHus. JKene3zo. CoemMHEHHS JKelie3a U UX
CBOMCTBA: OKCUJBI, TUIPOKCHU B U conu xene3a (11 u III).
IlepBoHaYa/IbHBIE CBeICHUS 00 OPraHUYeCKUX BellecTBaxX
[lepBoHavasibHBIE CBEACHUS O CTPOCHUM OPraHUYECKHUX BEIIECTB. YTJIEBOAOPOMIbI:
ME€TaH, JTaH, JTWIECH. VICTOYHWKM yriIeBOJAOPOAOB: MPUPOAHBIA Ta3, HedTb, Yrob.
Kucnoponcoaepxaiiue coequHEHHs: COUPTH (METAaHOM, 3TAHOJ, TIIMIEPHH), KapOOHOBBIE
KHCJIOTHl (YKCyCHasl KHCJIOTa, aMHUHOYKCYCHasi KHCJIOTa, CT€apUHOBAasS M OJICMHOBAs
KHCIOTHI). bronoruuecku BayKHbIE BEIIECTBA: KUPBI, TTIOK03a, OeNKH. XUMUYECKOe
3arpsi3HEHUE OKPY’KaIOLEH CPeibl U €ro MOCIIEICTBUS.
Tunbl pacyeTHbIX 3a1a4:
1.Beluucienne MaccoBOW [IOJIM XHMMHYECKOTO dJIeMEeHTa 1o QopMmyre
COETMHEHUSI.
YcTaHoBNeHUE MpocTeneit GopMybl BEIIECTBA 0 MACCOBBIM JIOJISIM XUMHYECKHUX
3JIEMEHTOB.
2. Brruncnenus mo XuMHYECKUM ypaBHEHUSM KOJIMYECTBA, 00beMa,MacChl
BEIIECTBA 10 KOJIMYECTBY, 00HEMY, Macce peareHTOB WK MPOAYKTOB PEAKIIHUH.
Pacuer MmaccoBoil 1011 paCTBOPEHHOTO BELIECTBA BPACTBOPE.
IIpuMepHBIe TeMBbI IPAKTHYECKUX PAdOT:

1. JlaGopaTopHoe obopynoBaHue U npreMbl oopamieHus ¢ Hum.IIpaBuna
0e30macHOi pabOThl B XUMHUYECKOH JTab0paTopuu.

2. OuncTKa 3arpsA3HEHHON IOBapEHHOMN COJIH.

<. IIpu3Haky IpoTEeKaHUs XUMUYECKUX PEAKLIUi.

4. ITonmy4yenue kuciopoaa U U3y4eHHE €ro CBOMCTB.

S. ITomy4yenue BonOpo1a U U3y4eHUE €r0 CBOMCTB.

6. IIpuroroBnenue pacTBOPOB C OIPEAEIECHHOM MAacCOBOM JOJed

PacTBOPEHHOT'O BEIIECTBA.



7. Pemrenne OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMC «OCHOBHBIEKIIACCHI
HCOPraHN4YCCKUX COCHHHGHHﬁ».

8. Peakinu norHoro ooMeHa.

9. KadecTBeHHbBIC peakiiny Ha HOHBI B pacTBOPE.

10. [Tonyuenne aMmmraKa U U3y4€HHUE ETOCBOMCTB.

11. [TonydyeHue yriaekucaoro raza i u3y4eHrue eroCBOMCTB.

12. Pemenue sxciepuMeHTanbHBIX 3a1a4 1Mo Teme «Hemeramsr [V VI
TPYIII U UX COCAUHEHUWN».

13. Pemenue skcniepuMeHTABHBIX 3a7a4 10 TeMe «MeTaibl HuX
COCIUHECHHS.

8 ki1acc

IlepBoHayajbHbIEe XUMHYECKHETIOHSITHUS

[Ipenmer xumun. Tena u gewecmea. OcHogHble MemoObl NOHAHUSA. HAOIOOEHUe,
usmepenue, sxcnepumenm. DU3NUECKHEe U XUMHUYECKHE sBIeHUsA. YHCTble BeliecTBa M
cmecu. CrnocoObl pazneneHus cMmeceil. Atom. Moiekyna. XUMUYECKUN 3J€MEHT. 3HaKu
XUMHUYECKUX 3JeMeHTOB. [lpocTteie U cioxHble BemiecTBa. BaieHTHOCTB. 3akoH
nocmosiHcmea cocmasa eeujecmsa. Xumudeckue ¢opmynsl. Muaekcsl. OTHOcHUTENbHAS
aTOMHasl U MOJIEKYJISIpHas Macchl. MaccoBast [0S XMMHUYECKOTO DJIEMEHTa B COCIMHEHUHU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHus. Koapduuuentsl. Ycnosusa u
MPU3HAKA MPOTEKaHUs XMUMHUYECKUX peakuuil. Mosib — eQuHMIIa KOJMYEeCTBAa BEIIECTBA.
MonspHasmacca.

Kucnopoa. Boagopon

Kucnopox — xumuueckuii sneMeHT U mpocrtoe BemecTBo. Oson. Cocmas 6030yxa.
dusznyueckre 1 XUMHUYECKUE CBOMCTBA KUCIIOPOa. 1enniosou d¢hghexm xumuueckux peakyutl.
Ilonamue 06 5k30- u sndomepmudeckux peaxyusx. Boaopon — XUMHYECKUH 3JEMEHT U
MpOCTOE BelIeCTBO. PU3NYECKUE U XUMHUYECKHE CBOMCTBA BOJIOPOJA. 3aKOH ABOTaapo.
MossipHblii 00beM ra3oB. O0beMHbIE OTHOILIEHHS Fa30B MPU XMMUYECKHX PEaKIUsX.

Boaa. PacTBopsl

Booa 6 npupode. Kpyzosopom 600vl 6 npupode. Qusuueckue u Xumuueckue
ceoticmea 600vl. PacTBopel. Pacmeopumocms eewgecms 6 6ode. KoHIeHTpaIusi pacTBOPOB.
MaccoBast 10711 paCTBOPEHHOI'O BELIECTBa BPACTBOPE.

OcHOBHBIE KJ1aCChl HCOPTAHUYECKUX COeIMHECHHU I

Oxcunpl. Knaccudpukamus. Homenknarypa. @usuueckue cgolicméa OKCUOOB.
XWMHYECKHE CBOMCTBA OKCUIOB. [lonyuenue u npumenenue oxcuoos. (OCHOBaHUS.
Knaccupukanus. Homenknatypa. Q@usuueckue ceoticméa  ocHoéanuu. Ilomyyenue

ocHogaHuu. XMMUYECKHE CBOMCTBA OCHOBaHM. Peakius Helitpanu3auuu.Kucinotsl.



Knaccudukanms. Homenkmarypa. Qusuueckue ceovicmea kuciom. ITlonyuenue u
npumenenue xuciom. XUMUYECKUE CBOMCTBAa KUCIOT. MHaukaropel. M3MeHeHHe OKpacku
WHIUKATOpOB B pa3nnuHbix cpenax. Conu. Knaccuduxanus. Homenknarypa. @usuueckue
ceotcmea coneu. llonyuenue u npumenenue coneti. XUMHUYECKHE CBOMCTBA COJIEH.
lenernyeckass CBSI3b MEXKIY KiIacCaMd HEOPTaHWYECKUX COenuHeHuU. [Ilpobrema
0e30nacHo20 UCNONb308AHUS BeUeCE U XUMUYECKUX Deakyuli 8 NOBCEOHEBHOU JHCUZHUL.
Toxcuunvle, coprouue u 83pblgooOnacHvle geujecmed. bvimosas XumuueckaazpamomHocno.

Crtpoenne aroma. Ilepuoguyeckmii 3aKOH M TepUHOAUYECKAS CHCTeMa
XuMH4YecKuX 3JeMeHTOB /I.. MeHaeieeBa

Crpoenue aroma: siapo, SHEpPreTuueckuii ypoBeub. Cocmas s0pa amoma: npomonsl,
Heumponwvl. U3omonul. Tlepuognueckuit 3akon .M. MenneneeBa. [lepuoanueckas cucrema
xumuyeckux siaemeHToB .M. MenaeneeBa. @u3nuecKuii CMBICI aTOMHOTO (ITOPSAKOBOTO)
HOMEpa XHMHMUYECKOTO 3JIEMEHTa, HOMEpa TPyHIbl U MEepPUOAa NMEPUOJUYECKOW CHUCTEMBI.
CrpoeHue »SHEpPreTMuYecKMX YypOBHEW aToMOB NepBbIX 20 XHWMHUYECKHX 3JIEMEHTOB
nepuoanueckoi cucremsl .M. MenaeneeBa. 3akoHOMEPHOCTU U3MEHEHUS CBOMCTB aTOMOB
XUMUYECKUX JJIEMEHTOB M HX COCAMHEHUN HAa OCHOBE IOJIOKEHUS B NEPHOIUYECKON
cucteme /.. MengaeneeBa u crpoenus aroma. 3HaueHue llepuogmueckoro 3akona JI.U.
Menneneesa.

CtpoeHue BelecTB. XUMUYECKAasi CBA3b

OnexmpoompuyamenbHoCmys — AMoOM0O8  Xumudeckux 2nemenmos. KoBaneHTHas
XUMUYECKas CBSI3b: HEMOJSIpHASI U ToJisApHasA. [lonsamue 0 6000pOOHOU C653U U ee GIUAHUU
Ha ¢uzuueckue ceolicmea eewjecms Ha npumepe 600vl. VIoHHas cBsi3b. MeTamudeckas
CBSI3b. Tunvl  KpUCMANIUYECKUX  peulemoK  (AmoMuas,  MOJNeKVIApHAs,  UOHHAA,
Memannuyeckas).  3a8UcUMOCmyb  QUUYECKUX — CBOLICMSE  eeujecms  om muna
KpUCMAIIUYECKOUPeUemKu.

XuMH4YecKHe peakuum

llonsamue o ckopocmu xumuueckou peaxyuu. Daxmopwvl, eruAOWUE HA CKOPOCHb
xumuueckou peakyuu. Ilonamue o kamanuzamope. Knaccupukaruss XUMAYECKUX PEAKITHI
M0 pa3IWYHBIM TPU3HAKAM: YHCIY W COCTaBYy HCXOJHBIX U TOJYyYEHHBIX BEIIECTB;
W3MEHEHUIO CTENEeHEH OKHUCIEHUS aTOMOB XHMHYECKHUX HIIEMEHTOB; MOTJIOLIECHUIO WU
BBIJICJICHUIO SHEPTUU. DIIEKTPOIUTHUECKAs JUCCOUUALNS. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Honbl. Katronsl n anuoHbl. Peakiuu woHHOTO OOMEHA. YCJIOBHS NMPOTEKAHWS PEaKIIHMA
WOHHOTO OOMeHa. DJIEKTPOIMTHYECKAsT TUCCOIMAIAS KUCIIOT, Ienodei u conei. CTerneHp

OKHCJICHUA. OHpeILCJICHI/Ie CTCIICHHU OKHUCJICHHUA aTOMOB XMMHNYCCKHX 3JICMCHTOBB



COCTUHEHUSX. OKHCIIUTEND. Boccranosurens. CyiHoCTb OKHUCIIATEILHO-

BOCCTaHOBUTEJIbHBIXPEAKIIMA.

9 kaacc

Hemertanusl IV — VII rpynn u ux coexmHeHust

[TonoxxeHne HEMETAUIOB B MEPUOJUYECKON CUCTEME XMMHUYECKHMX 3ieMeHToB JI.M.
MenneneeBa. OOmue cBoicTBa HemeTaioB. (DHU3MYECKHE M XHUMHUYECKHE CBOWCTBA
Bogopona. Ilomyuenue Bomopoma B  jaboparopuu. Ilomyuenwme Bogopoma B
npoMebliieHHOCcTH. [Ipumenenue Bogopojga. Pusumyeckue U XUMHUYECKHE CBOMCTBA
kuciaopona. Ilomydenne w npuMeHeHHe Kucinopoaa. KadecTBeHHBbIE peaknuu Ha
razoo0pa3Hbie BeliecTBa (KUCIOpPOA, BOJOpOa). l'amoreHbl: (u3MUecKue U XUMHUYECKHE
cBoiicTBa. CoeTMHEHHS TaJOTe€HOB: XJIOPOBOIOPOI, XJIOPOBOJAOPOIHASI KUCIOTA U €€ COJH.
Cepa: ¢usnyeckue u xumuueckue cBoiicTBa. CoeTMHEHUS Cephbl: CEPOBOJOPOI, CYIbPUIbI,
okcuael cepel. CepHas, cepHucmas u cepoBoOOPOOHAs KUCAOMbL U WX COJU. A30T:
¢usnueckue u xumudeckue cpoiictBa. Ammuak. Coian ammonus. Okcuabl a3ota. A30THas
kucnorta u ee coiu. Dochop: puznueckue u xumudeckue cpoiicrea. Coequnenus docdopa:
okcua ¢ochopa (V), oprodochopHas kKuciora U €€ Cconu. YIIepold: (Qu3ndeckue u
XUMUYECKUE CBOWCTBA. Anlomponus yenepooa: aimas, epagum, KapOuH, @yiiepensi.
Coenunenus yriaepona: okcuasl yriaepoma (II) m (IV), yrompHas Kuciaora u €€ COJH.
Kpemnuii u eco coeounenus.

MeTtaniabl U UX COeIMHEHUS

Ilonoocenue memannog 8 nepuoouyecKkoll cucmeme Xumudeckux snemenmos [[H.
Menoeneesa. Memannvt 6 npupoode u obwue cnocoowvl ux noayuenus. Oowue guszuueckue
ceoticmea memannog. O0IIME XUMUYECKHE CBOMCTBA METAJJIOB: PEaKIUU ¢ HEMETaJUlaMu,
KHUCJIOTaMH, COJSIMH. OJeKmpoxumudeckuti psao Hanpaxcenuil memannos. lllenounsie

MCTaJIbI U UX COCANHCHUA. H.[CJIO‘-IHO?»CMGHLHBIC MCTAJIbI U UX COCAUHCHUA. ANTIOMUHHI.



AMdoTtepHOCTh OKcHIla U TuUapokcuaa amoMuHus. Keme3o. CoenMHEHHS XKene3a U HX
CBOMCTBA: OKCHUJIbI, TUJIPOKCUIBI U conn kene3a (11 u I1I).

IlepBoHaYa/IbHBbIE CBeIeHUS 00 OPraHUYeCKHX BellecTBax

[lepBoHavasibHbIE CBEACHUS O CTPOCHHHM OPraHUYECKUX BEILECTB. YTJIEBOAOPOJBI:
METaH, JTaH, J3TWICH. McmouHuku yene8000po0o8: NpupooHvlli 2a3, Hepmb, Yeoib.
Kucnoponcoaepxaiue coequHEHHs: CIUPTHI (METaHOJ, 3TAaHOJI, TIUIEPUH), KapOOHOBHIE
KUCJIOTHl (YKCyCHasl KHCIJIOTa, aMHUHOYKCYCHAasi KHUCJIOTa, CTEApUHOBAasS M OJICMHOBAs
KHCIIOTHI). bHonorndeckn BaKHBIC BEIIECTBA: JKUPBI, TIIOKO3a, Oelku. Xumuueckoe
3aeps3HenUe OKpyIcaruieli cpeobvl U e20 noCae0Cmeus.

Tunsl pacueTHbIX 3a/1a4:

4, Brerurcnenue MaccoBOW JIONMM  XMMHYECKOTO JJIeMEeHTa 1o  Qopmyre
COETUHEHUSI.

Ycemanosnenue npocmetiweti hopmynel sewgecmea no Macco8bim 00NAM XUMUUECKUX
9/1eMEeHMO8.

S. Brruucnenuss mo XMMUYECKMM YpaBHEHHUSAM KOJIHMYECTBA, O0ObEMa, MAcCChI
BEIIECTBA M0 KOJIMYECTBY, 00BEMY, MacCe PEareHTOB WK MIPOAYKTOBPEAKIUH.

6. Pacuer MaccoBoil 1011 pacTBOPEHHOTO BEIIECTBA BPACTBOPE.

IIpuMepHBbIe TeMBbI IPAKTHYECKUX PA0OT:

14. JIaboparopHoe 060pyI0BaHKEe U TPUEMbI 0OparieHus ¢ HUM. [IpaBuna

6e30macHoil paboThl B XUMHUYECKOWIa00paTOPHH.

15. OuncTka 3arpsI3HEHHON TOBapeHHONCOJIH.

16. [Tpu3Haky MpOTeKaHUs XUMUYECKUXPEAKIUH.

17. [Tonmy4yeHue Kucnopoaa U U3y4eHue erocBOMCTB.

18. ITonydyeHne Boiopoaa v U3y4€HHUE ETOCBOMCTB.

19. [IpuroroBneHre  pacTBOPOB €  OMNpEICIIEHHOW  MaccoBOM  Jonei

PacTBOPEHHOTOBEIIECTBA.
20. Perienne 3KCHepUMEHTANBHBIX 3amad  1mo TeMe «OCHOBHBIC —KJIacChl

HeOpFaHI/IIIeCKI/IXCOG,Z[I/IHeHI/Iﬁ ».

21 Peakiiuu noHHOrooOMeHa.

2. Kauecmeennvie peaxyuu na uonvi spacmeope.

23 Ilonyuenue ammuara u uzyueHue e20c60UCms.

24, Ilonyuenue yanexucnozo 2asa u uzyueHue e20c60UcCms.

5. Pemenne skcnepuMeHTanbHbIX 3a1a4 1o teme «Hemeramnsl IV — VII rpynn u
UXCOEIUHEHUIN.

26. Pemenue skcniepuMeHTATBHBIX 3a7a4 10 TeMe «MeTalllibl U UXCOSTUHEHUS».



[Tpo6eMbI 6€30mMacHOT0 UCTIOIB30BaHUS BEIIECTB U XUMUYCCKUX PEAKIIUN B TTIOBCEIHEBHON
KU3HH, a TAK)KE OBITOBAsI XUMUYECKAsi TPAMOTHOCTh PACCMAaTPUBAIOTCS HA YPOKax B
MPOIIeCcCe U3YUYCHUS BCETO Kypca XUMHH.

IIpakTuyeckue 3aHATHS 10 XUMHHU
8 kiacc
Ipaxmuueckas paboma Nel. IlpaBuna TeXHUKHA OS30IMACHOCTH MPH pabOTE B XUMHUYECKOM
kabunerte. [Ipuembl oOpatieHus ¢ 1a00paTOpHBIM 000PYIOBAHUEM U HarpeBaTeIbHBIMU

npubopamu.

Ipakmuyeckasa paboma Ne2. HabmofeHus 3a N3MEHEHUSIMH, IPOUCXOALIMMHU C TopsIen
CBEYOM, U UX ONKCAHUE.

IIpakmuyeckasa paboma Ne3. OuncTka 3arpsi3HEHHON TOBapEHHON COJIH.

IIpakmuyeckasa paboma Ne4. IIpuroroBiieHue pacTBopa caxapa M pacyeT ero MacCoBOH
JI0JIA B paCTBOPE.

Ipaxmuueckas paboma Ne5. Ilpu3Haku XUMUYECKUX PEaKIUil.
Ipakxmuueckas paboma Ne6. Peakuuu HOHHOT0 0OMEHa.

Ilpakmuueckas paboma Ne7. Pemienre sKCIIEpUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHBIC
KJIACChl HEOPTAHUYECKUX COEAUHEHUI».

KJ1acc

Ilpakmuueckas paboma Nel Penienne sKCiepuMEHTATBHBIX 33]1a4 Ha pacliO3HaBaHUE U
MOJIy4e€HUE COeTMHEHUI MeTaioB(2y).

IIpakTukym 2. CBolicTBa COEAMHEHNI HEMETANIOB 34

Ilpakmuueckas paboma Ne2 Penienne sKkCiepuMeHTAIBHBIX 3a1a4 1o Teme «lloarpymma
raJIOre€HOBY.

Ilpakmuyeckasn paboma Ne3 Pemenue s3KCiepuMEeHTANbHBIX 3a/1a4 1o Teme «lloarpynmna
KHCIIOPOJa».



Ilpakmuueckas paboma Ne4 Ilonyuenue, cobupanue u pacno3naBanue razon. (ITomyuerue
KHCJIOPO/a U U3y4YeHHUE ero cBOCTB. [lomydeHue Bogopoaa u u3y4eHne ero CBOMCTB.

[Tony4yenne aMmmuaka U u3y4eHUe ero CBOMCTB. [lomydeHue yriaekucioro ra3a u
W3YyYEHHE €ro CBOWCTB).

Y4yeOHO-TeMaTHUYeCcKoe IIaHupoBaHue 8 Kiace

Ne|  HasBanue paznena, KonnuecTBo yacos
IJIaB Bceero | 13 Hux (¢popMbl KOHTPOJIS)
KOHTPOJIbHBI | PAKTUYECKU
X pabot X paboT
1 | IlepBoHavambHBIC 18 1 2
TTOHATHS] XUMUHU
2 | Baxneiimme 17 1 3
MIPEJICTAaBUTEIIN
HEOpPraHNYECKOH
XUMHUH.
KonnuecTBeHHbIC
OTHOIICHUS B XUMHH
3 | OcHOBHBIE KJIaCChl 9 1 1
HEOPTaHHYECKUX
COEAMHEHUI
4 | TlepyoanuecKkuitzakoH 8
u [1ICXD
J.N.Menneneena
5 | Xumuueckast CBsI3b. 12 1
OBP
6 | [loBTOpHUTENILHO- 3 1
0000IIaroINil YPOKH 3a
kypc. ITA
7 | XuMHS ¥ )KU3Hb 3
UTOTO 70 5 6




TemaTuueckoe miannposanue (8 kiacce).

Paszgen. Tema. OcHOBHOe coep:KaHue MO0 TeMaM. XapPaKTePUCTUKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH (HA YPOBHE
Y4eOHBIX JleiicTBHI).

Ne Conep:xanue ypoka Bun neATeJIbHOCTH y4eHHKA
Tema ypoka

1.IlepBonayajbHble NOHsATHA XuMKH (18 vac)

1 BBoansrit Ponbp xumum B KU3HU 4YenoBeKa. | Pecynamuenvle: IIAHUPYIOT
MHCTpyKTax 1o Th [TonoxurensHOE U MOCJIEA0BATEIBbHOCTh CBOMX JAECHCTBUI
npu pabote B OTPULIATENILHOE 3HAYEHHE XMMHH B | U IPOTHO3UPYIOT UX PE3yJIbTar.
KaOWHETEe XUMUH. KUZHU llo3naeamenvHule: BHIABUTAIOT
[Ipeamet xumuu. COBPEMEHHOTO oOmiecTBa. | apryMeHThl, yCTaHABINBAs IPUYNHHO-
Ponp xumuu B xku3Hu | Paznuanoe oTHOIIEHUE CJICICTBEHHBIE CBSI3U MEXKTY
YeJI0BeKa. JMOEA K JOCTUKEHUSM XHMHH: | U3y4Ya€MbIMU SIBIICHUSMH, U3BICKAIOT

xemoduus 1 xemooous. Heo0X0uMYI0 HH(pOpPMAIIHIO U3
Hcrounuku XUMHUYECKON MIPOYNUTAHHOI'O TEKCTA.
nH(bOpMAIIHH. Boigaromuecs | Kommynuxamugnule: ymeroT
OTEUECTBEHHbIC YUEHBIC-XUMUKH: dbopMynupoBaTh COOCTBEHHOE

Muxaun BacuibeBud JIOMOHOCOB, | MHEHHE, apIyMEHTUPOBATH CBOKO
Jmutpuii MBanoBuu MeHzeneeB, | TOUKY 3pE€HHUSI, OTCTaUBATh €€ HE

Anexkcannap MuxaiinoBud | BpaxaeOHbIM I JPYTUX 00pa3oMm;
Bytiepos. JleMoHCcTpauyu. | BIaACIOT MOHOJIOTUYECKOU U
Buneodparmentet  w  ciaiinbl, | AMATOTHYECKON hopMaMu peyw.
WJUTIOCTPUPYIOLIHE

MIOJIOKUTETIbHYIO u

OTPULATENIBHYIO DPOJb XHMHH B

YKU3HU OOLIeCTBa. B

CTAHOBJICHUE MUPOBOM HAay4YHOU

XUMHH

BuneodparmenTs! u crnaiisl,
OTpaXKarollue MEPUOJT ATTXUMHH.
[Toptperst M.B. Jlomonocosa, /1.1.
MenpeneeBa, A.M. bytneposa, H.
H. Ceménona

2 Meronsl n3ydeHus Meroasl  m3yueHus — XUMMH. | Xapakmepuzoeamb OCHOBHBIE METO/IbI
XUMUU OkcnepuMeHTMOEINPOBAHNE. U3Yy4YEHUS €CTECTBEHHO-HAYUYHbIX
MaTepHualbHbIE U 3HAKOBBIE WIH JVCLATIIVH.
CUMBOJIBHBIE. /leMOHCTpaLUK. IIpusooums mpUMepbl MaTEPUATBHBIX
Mopenu, ncronb3yemMble Ha ypoKax | M 3HAKOBBIX MM CUMBOJIBHBIX
¢u3uku, Ononoruu u reorpaduu. MOJIEJIEH, UCIIOJIB3YEMBIX Ha YPOKax

O6béMHBIE U IIapOCTEPKHEBBIE | PU3UKU, OMOIOTHH U Teorpaduu.
HEKOTOPBIX XUMUYECKUX BemiecTB. | Cobupams 00bEMHBIE U

MO}IGJ’H/I KPUCTATININYCCKUX MapoCTECPKHEBBIC MOACTIN HEKOTOPBIX
peH_IéTOK XUMHYCCKUX BCUICCTB
3 ArperaTHble ArperaTHble cOCTOsIHMS BellecTB. [ | Paznuuams arperaTHbIE COCTOSIHUSA
COCTOsAHHUA BCUICCTB a3bl, XKUIKOCTH, TBépI[BIe BEIICCTBA | BCIICCTB.

U ux cBoiictBa.  B3aumuselie | Xapakmepuzosamov B3auMHbIE
Mepexo/bl MEXAY pa3IMYHBIMH | IEPEXObl MEXKIY Pa3IUUYHBIMU

arperaTHBIMH COCTOSIHUSIMH | arperaTHbIMU COCTOSIHUSIMH BEIECTBA
BEIIIECTBA. U WIIOCMPUpo8ams UX MPUMEPaMHU.
JdemMoHcTpanum. Cobupams nipocTeiiuii npubop amns

BuneodparmeHTs U | IIOJy4€HUs ra30B U IPOBEPSTH HA




Clalapl KUCIOpOAa B Pa3IUYHBIX
arperaT ArperatHbleé COCTOSHUS
BCIIIECTB. I'a3pl, JKHJIKOCTH,
TBEP/IbIC BEIIECTBA U MX CBOMCTBA.

B3anMHble  mepexonbl  MEXIYy
pa3IMYHBIMU arperaTHbBIMHU
COCTOSIHMSIMU BELLECTBA.
JdemMoHcTpanmu.
BuneodparmenTs u
ciaiabl HeixcocTosiHusAX. [IpoBepka
npubopa AN TEPMETUYHOCTD.

Bosronka HadTanuHa, Woma WIH
OCH30MMHOI KUCIIOTHI.
JlaGopaTopnbie onbIThl. COOpKa
MpocTeiIiero npudopa s
MOJTy4EHUS Ta30B U IIPOBEPKA €ro
Ha TE€PMETHYHOCTb MMOTYYCHUS
ra3oB Ha

IrepMETUYHOCTD.

Ipaxmuueckast
paboma Nel.
«3Haxomcmeo ¢
1a60pamopHuIM
0bopyodosanuem.
Illpasuna mexnuxu
bezonacnocmu npu
pabome 6
XUMU4eCcKom
KabuHemey.

3HAaKOMCTBO C 1a00PaTOPHBIM
obopynoBanueM. [IpaBuna TeXHUKH
0e301acHOCTH MpU padboTe B
KaOMHETE XUMUHU.

Pabomamuw ¢ nabopaTopHBIM
000pyI0BaHUEM U HarpeBaTEIbHBIMHU
npruOopaMu B COOTBETCTBUH C
IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
Buvinoansame npocrenmme
MaHUIYJISAIUT

duznueckue IBICHUSI
B XUMHHU

[Ipeamer xumwuu: 150,
CBONCTBA U

MPEBPAILECHUS BEIIECTB.
dusznueckue sABjIeHUA. HucThie
BEIIIECTBA B CMECH.

['omoreHHsbIe U TeTEPOreHHbIE
cmecu. CMmecn

ra3oo0pa3Hble, JKUIKUE U TBEPbIC
Crioco0bl

pa3aeneHust CMECEN: MEPETrOHKa,
WA TACTHIIISAINS,

oTcTauBaHue, PUIBTPOBAHUE,
KPUCTAJUIU3ALMS UITH
BbllapuBanue. [I[pumenenue sTux
cImoco0oB B

nabopaTopHOi MPaKTHKE, HA
MPOU3BOJICTBE U B

BEIIECTBA,

ObITY.
JdemoHcTpanmu.

Paznenen
ne JBYX

HECMEIINBAIOIIUXCS JKUIKOCTEH C
MOMOIIBIO AETUTEIHLHON BOPOHKH.
JIMcTUIIsTOp M ero pabora.

Paznuyams usnueckue u
XUMHUYECKUE SBIICHMUS,
YHCTHIE BEIIECTBA U CMECH.
Knaccugpuyuposams cmecn.

IIpusooumo IPUMEPHI cmeceit
arperaTHOTrO COCTOSTHMSL.
Yemanasnueams  mpuymHHO-
CJIEZICTBEHHBIE CBSI3U

MEXTy (HU3MUECKUMH  CBOWCTBAMH
BEIIIECTB CMECH U

crocobamu ux pazzieneHus.
Paznuuamo

onucelgamv W XaApaKmepusoeamby
MPaKTUYECKOe

3HaYCHUE.

0606wamb N3y4eHHBI MaTepra B
dbopme

OIIPEICTICHNUS O TIPEIMETE XUMHHU
COTPYAHUYECTBO C YIUTEIIEM H
OJTHOKJIACCHUKAMHU, OCYLICCTBIISAThH
COBMECTHYIO JICSITEIILHOCTh B Mapax,
rpymnmnax u jap.




YcraHoBka Uit QUIBTPOBAHUS U €€
pabora.

Ilpakxmuueckasn
paboma Ne2. Ananus
no48bl.

IpaBuiia OOpaleHus ¢
1ab0opaTopHBIM 000PYTOBAaHHEM,
CrocoObI pa3/iesieHus: OJHOPOTHBIX
CMECE; IPOBOJUTH Pa3ACIICHUEM
cMmeceil GuIbTpoBaHUEM U
BBIITAPUBAHUCM.

Pabomamu c J1a00paTOPHBIM
00opysOBaHHEM U HarpeBaTEIIbHBIMU
npubopaMu B COOTBETCTBUU  C
[IpaBWJIaMU TEXHUKHU 0€30I1aCHOCTH.
Buinoansme  mpocteiiine  mpUEMBI
oOparieHus ¢ 1abopaToOpHBIM 00,
(GWIBTPOM, CIUPTOBKOM.

Habnwooams 3a CBONCTBaMHU BEIIECTB
U SBICHHUSMH, TPOUCXOAAIIMMU C
BEIIECTBAMH.

Onucvieamp XUMUYECKHUI
OKCHEPUMEHT C IOMOIIBI0 PYCCKOTO
(poaHOTO) SI3bIKA U SA3bIKA XUMHH.
Jlenamv BBIBOABI 110 pe3yJIbTaTaM
MPOBEJIEHHOTO YKCIICPUMEHTA

ATOMHO-
MOJIEKYJIIPHOE
ydyeHue. XUMUYECKUe
3JIEMEHTHI

XUMHYECKHE DJIEMEHTEI. ATOMBI U
MouieKybl. [IpocTeie u crnoxHbie
BEIIECTBA. AJJIOTPONUS U €€
npuydrHbl. OCHOBHBIE TTOJIOKEHUS
ATOMHOMOJIEKYJISIPHOTO YYEHHS.
Honsl. Bemectsa MOJIEKyISApHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS.
JdemoHncTpanmu. Monenu
Moau(UKaAII yraepoaa U cepsbl.
ITonyyenue 030Ha

Yemanasnueams mpuauHHO-
CJICZICTBEHHBIC CBSI3U MEKIY
QJUIOTPOIIMEN U aJUIOTPOITHBIMU
MOAU(PUKAITUSIMH.

Dopmynuposams OCHOBHBIC
TIOJIOXKCHHSI AaTOMHOMOJICKYJISIPHOTO
YUCHUS

3HAKN XUMHAYECKUX

3HaKu (CUMBOJIBI)XUMUYECKUX

Ha3zvieams n 3anucviéams 3HAKU

JJIEMEHTOB. anemeHToB.MIHpopMaIus, KOTOPYIO | XUMUYECKUX JIEMEHTOB.
[Tepuonnueckas HECYT 3HAKM XUMUYECKUX Xapaxmepuzoseams NTHPOPMALUIO,
tabmuna J{.1. [Tepuoanueckas CUCTEMA | KOTOPYIO HECYT 3HAKU XUMUYECKUX
MenneneeBa xumMuyeckux anemeHToB . W. | anemeHTOB.
Menneneesa u | Onucvigams CTPYKTYPY TaOJIHIIBI
CTPOCHUEATOMOB: (PU3UUECKUIUCMBI | XUMHUYECKUX DJIEMEHTOB
CINOPSIAKOBOro Homepa anementa, | . . Menzaeneesa.
HOMepa Ipym-Mibl, HoMepanepuoaa. | Ob6vsacHAmb STUMOJIOTHYECKHE Havala
JleMoHcTpanuu. [lepunoauueckas | Ha3BaHUM XUMUYECKUX 3JIEMEHTOB HU
cHCTeMa XHWMHYECKHX JJIEMEHTOB | UX OTIEIbHBIX TPYIII.
. N.Menneneesa | Paziuuames KOPOTKOIIEPUOIHBIN U
paznuuHbIX popM JUTMHHOTICPUOTHBIN BapHAHTHI
ITepnonnueckoii cucremst . H.
MenneneeBa
XuMH4ecKue Xumungeckuedopmynsl. UHIEKCHI Omobpadcams cOCTaB BEILIECTB C
bopMyIIHL. nkodpdurmentsl. OTHOCUTENBHAS | TIOMOIIBIO

MOJIEKYJIsIpHAsI

Macca. Maccosas OIS

XUMHUYECCKOI'O 3JICMCHTA

BCOEINHEHUN. Nudopmarus,
KOTOPYIO HECYT

XUMUYECKHE (PopMyIIbI

XUMHUYECKHX (POPMYIL.
Paznuuams nHIEKCH U

KO3 PHUIIUEHTHI.
Haxo0umbOTHOCUTENIBHYIO
MOJICKYJISIPHYIO

maccy

BEIIECTBA U MAaCCOBYIO JIOJIIO
XUMHYECKOT'0 3JIEMEHTa

B COCJIMHEHUH.
Tpancnuposams UH(GOpMaLUIO,
KOTOPYIO XUMUYECKHE (POPMYIIbI




HECYT

10 BanentHoctsb [TonsiTHE BaJIGHTHOCTH, AJITOPUTM ObvsicHAMb, 9TO TAKOE BAIICHTHOCTD.
cocTaBieHUs GopMyT U Ilonumams  OTpakeHUE  MOPSAIKA
onpeJIeJICHUsI BAJICHTHOCTH COCIMHEHUSI aTOMOB B MOJIEKYJIax

BEILLECTB IOCPEACTBOM CTPYKTYPHBIX
dbopmyL.

Ymemo cocmaenams bopMyIbl
COCMHEHUN MO BAJICHTHOCTH U
onpeoensams BaJCHTHOCTh dJIEMEHTA
1o (opmysie ero coenMHeHUs

11 XUMHUECKUE Peakuun coenuHeHus, | Knaccugpuyuposams xumMmuyeckue
peakuuu. [IpusHaku u | pasznoxxkeHus, 3aMeIleHUs U | peaKkiu 1o MPU3HAKY YUCIa U
YCIIOBHSI UX oOMeHa. KaTanuzaropsl v KaTalu3. | cOCTaBa pEareHTOB U MPOIYKTOB.
MPOTEKAHUS. JdemoHncTpanmu. I'openue | Xapakmepuzosamuv ponb

dbocdopa, pacTBOpeHHE MPOIYKTA | KaTalu3aTopa B MPOTEKAHUU
TOpEHUST B BOJEC U HCCJIECJAOBAHHE | XUMUYECKON PEaKIUu.
MOJIy4E€HHOTO pacTBopa Habnrwoams v onucvieams
B3anmopeicrteue COJIIHOM | XUMHUYECKUH KCIIEPUMEHT C
KHCIOTBl ¢ HHUHKOM. llojydyeHue | HOMOIIbIO pycCKOTO (POJHOTO) S3bIKA
ruapokcuaa  Meau(Il) w  ero | u sA3pIKa XUMHUH
paziioKeHUe MPU HarpeBaHUU.

JlabopaTtopHble ONBITHI.

Paznoxenue nepokcuaa Bogopoza ¢

nomoribko okcuna MapraHua(lV).

[Tonyuenue Bonopona

B3aUMOJICWCTBUEM KHUCIIOTHI C

[IUHKOM, €T0 COOMpaHUe U

pacrno3HaBaHue

12 3aKOH COXpaHEHHS 3akoH COXpaHEHUs Maccol | Dopmynuposams 3aKOH COXPAHEHUS
MaccChl BEIIECTB. BELIECTB. XMMHUECKHE YpaBHEHHs. | Macchl BemecTB. Cocmasnams Ha €ro
XUMHUECKHE CocraBnenue XUMHUYECKUX | OCHOBE XMMUYECKUE YPABHEHUSI.
ypaBHEHHSI. YpaBHEHUH. Wndopmanus, | Tpancruposams uHPOpMaIHIO,

KOTOPYHO ~ HECET  XMMHYECKOE | KOTOPYIO HECYT XUMHUECKUE
ypaBHEHUE. ypaBHEHUS.
Hemoncrpauuu. Iloprperst M. B.

JlomonocoBa u A. JI. JlaByasne.

OnbIThl, WILTIOCTPUPYIOIINE 33aKOH

COXpaHEHHUS MacChl BEIIECTB.

JlabopaTropHble ONBITHI.

8.IIpoBepka 3ak0Ha COXpaHEHUS

MacChl BEIIECTB HA IPUMEPE

B3aNMOJICHCTBUS MENOYN U

kucioTel. 9. [IpoBepka 3akoHa

COXpaHEHHST MacChI BEIIECTB Ha

IIpUMEPE B3aUMOACUCTBUS LIETOUU

u coun xene3a(lll)

13 Tunbel XUMHUYECKUX Knaccupukanus xumuyeckux | Knaccugpuyuposams XUMUYECKHE
peakuuid. Peakuuu peakuuMii MO COCTaBy M UHCIY | peaKUMM TI0 TMPU3HAKYy YHCIAa |
pa3IoKEeHMUsI. peareHTOB W MPOAYKTOB. THIIBI | COCTaBa PEareHTOB U MPOIYKTOB.

14 THUIBI XUMUYECKHUX XUMUYECKUX peakuui. Peaxuuu | Xapakmepusoeamo poib
peaxkuuii. Peakiuu COCIMHEHMUS, pa3ioXKeHus, | KaTaau3aropa B MPOTEKAHUHU
COEJINHEHUS 3aMeIleHHs u oOMeHa. | XUMUYECKOU peaKIuu.

15 TUIBl XUMUYECKUX KaranuzaTops! u katanms. Habnwoams u onucvleamo
peakimii. Peakiuun JdemoHcTpanmu. l'openue | xummveckuit SKCIEPUMEHT C

3aMCIICHMA.

dbocdopa, pacTBOpeHHE MTPOIYKTA

MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA




16 Tunbsl XuMuyeckux TOpeHHUs] B BOJE€ M HCCIIEIOBaHUE | U SI3bIKa XUMUU
peakuuii. Peakuun [IOJIy4EHHOT'O PacTBOpa JIAKMYCOM.
oOmeHa. BsaumogeiictBue COJITHOH
KUCJIOTBl ¢ UHUHKOM. IlomyueHue
ruapokcuaa  menu(ll) wm  ero
paziioKeHue MpU HarpeBaHUU.

JlabopaTopubie  onbIThl.  10.
Paznoxxenue nepokcusia Bogopoaa
¢ momorpio okcuaa mapranna(lVv).

17 [ToBTOpenue n Ymerom nipumensits 3HaHus, JIAI0T OMpE/ICNICHUS TIOHATUSIM,
0000111eHIE TEMBI. YMEHUS U HaBBIKU MpU OCYIIECTBIISIIOT CPaBHEHHE OOBEKTOB,
[ToaroroBka k BBITIOJIHEHUU TPEHUPOBOYHBIX CaMOCTOSITEJIbHO BHIOMPAsT KPUTEPHUH
KOHTPOJIbHOM paboTe. | yrmpakHEHUI U 3aJaHuii JUTSL 9TOT0, HaXOAT UHPOPMALIHIO C

HCIIOJIb30BaHUEM PECypCOB
OUOIMOTEK U CETH BCTYMAIOT B
JTUAJIOT, a TAK)KE YIaCTBYIOT B
KOJIJICKTUBHOM OOCY)KJICHHH
BOIIPOCOB, YUaCTBYIOT B JIUCKYCCHH,
BJIAJICFOT MOHOJIOTHYECKOH U
JUAIOTHYECKON (hopMaMu pedm.

18 KoHntponbHas padora | I[IpuMeHATh 3HAHUSA, YMCHHS U
Nel «HauanbHbie HAaBBIKU, IIOJIYYCHHBIE B
MOHSITUS XUMHID) XOJIEU3y4YEeHHS TaHHOW TeMBbI, IPU

BBITIOJTHEHUH KOHTPOJIbHOM padoTHI.

2.BaskHeiinne NpeACTABUTEIN HEOPraHu4eckoil xumun. KosmvyecTBeHnble OTHOMEeHust B xumuu (17
4ac)

19 Bosnyx u ero cocras. | Cocras Bo3nyxa. Xapakmepuzoeams 00BEMHYIO 10JT0
[Tonsitne 06 00BEMHOIA 1071€ () KOMIIOHEHTA TaKOW IIPUPOIHOM
KOMIIOHEHTA IIPUPOTHOMN ra30BOU ra30BOM CMECH, KaK BO3IyX, U
CMECH - BO3yXa paccuumvleams €€ 10 00bEMY 3TOM
Pacuer 06b€Ma KOMIIOHEHTA CMECH.
ra3oBOi CMECH 110 €ro 00beMHOMN Onucvieams 00bEMHBII cOCTaB
710J1€ ¥ Ha000POT. aTMOC(EepHOTo BO3/1yXa U HOHUMAMb
JemoncTpanuu. OnpeneneHue 3HA4YEHHE ITOCTOSHCTBA ATOTO COCTaBa

COZCpKaHMsI KMCIOpOoJa B Bo3ayxe. | AJIA 310POBbA

20 Kucnopon. Kucnopon. O3on. [lonyuenue Xapaxmepuszosamb 030H, KaK
kucinopona. Cobupanue u AJUIOTPOTITHYIO MOAU(DUKAITIIO
pacro3HaBaHKe KHCIOPO/a. KHCJIOPO/a.

XUMUYECKUE CBOMCTBA KUCHopoaa: | Onucvlieams dbuznveckue "
B3aMMO/ICHCTBHE C METAIIJIaMH, XMMHYECKHE CBOMCTBA, MOJyYCHUE U
HEMETaJJIaMU U CJIOXKHBIMHA IMPUMCHCHUEC KHcCJIopoaa (¢
BemectBamu. [Ipumenenune UCTOJIb30BAaHUEM PYCCKOTO (POAHOTO)
kucnopoaa. Kpyrosopor SI3BIKA U SI3BIKA XUMUH.

KHCJIOPO/a B IPUPOJIE. Yemanaenuseamo IPUYHHHO-
Jemoncrpanuu. [Tonyyenue CJIEZICTBEHHBIE CBSI3U MEXKIY
KHCJIOPOAa Pa3IoKEHHEM (bU3MYECKUMU CBOWCTBAMU KUCIOPOAA
TepMaHTaHaTa Kajus U IEPOKCHAa | U COcOo0aMu ero COOMpaHus.
Bosopona. CobupaHue METOAOM IIposooumy, nabarodams n
BBITECHEHHUS BO3/IyXa U BOJIBI. ONnUCHLIBAMb XUMUYECKHM
Pacnio3naBanue kucioposa. HKCIEPUMEHT 0 OJTYUYCHHUIO,
I'openue maruus, xenesa, coOMpaHHIO U PaCTIO3HABAHUIO

KHCJIOPOJA C COOIIIOCHUEM MPaBUII




TEXHUKU O€30IIaCHOCTH

21 Ilpaxmuueckasn Tonyuenue, cobupanue u Pabomarom c nabopamopuvim
paboma No3. PAcno3Hasanue KUciopood. 000pyoosanuem u HazpeeameabHbIMU
Ilonyuenue, npubdopamu 6 coomeemcmeuu ¢
cobupanue u npasunamu Th. Bvinonnatom
pacnosnasanue npocmeiiuiue npuemol 00pauieHus ¢
KUCII0poOa. 1a6OpamopHwvim 000py0osanuem.

Coouparom Kuciopoo memooom
éblmecHeHus 6030yxa, pacno3Haom
ezo..

22 Oxkcupl. Oxcupl, UX COCTAaB U HA3BAHMUS. ObvscHAMb, YTO TAKOE OKCHUIBI.

[IpencraBurenu Onpeodensmo MPUHAIIICKHOCTh
OKCHJIOB: BOJIa, YTJIEKUCIIBIH ra3, HEOPraHUYECKUX
HeraméHas BEUIECTB K KJIAcCy OKCHAOB IO
W3BECTb. dbopmyre.
Hdemoncrpaumnu. Komiekuus Haxooums BaneHTHOCTh U CTEIICHU
okcuoB. ['amenue OKHUCJICHUS
M3BeCcTU. BO3roHKa «CyXoro Jibja». | AJIEMEHTOB B OKCHaX.
JlabopaTopHble ONBITHI. Onucbléams CBOMCTBA OTJIEIbHBIX
KauectBennas peakuus IIPEACTABUTENEH
Ha YIJIEKHUCIIBIH ra3 OKCHJIOB.
Cocmaenams GHoOpMynasl W Ha3BaHUS
OKCHJIOB.
IIposooums HaOIIOCHUS (B
OTIOCpeI0BaHHBIE) CBOWCTB BEUIECTB U
MIPOUCXOASIINX C HUMU SIBIICHUM C
COOJII0ZICHHEM MPaBUIT TEXHUKHU
0€301acHOCTH; 0opMiamb OTUET C
ONMCaHUEM IKCIIEPUMEHTA, €ro
pE3yIbTAaTOB M BHIBOJIOB

23 Bonopon. Ymemsp npumensaTs 3HaHuA, YCTaHaBIMBAIOT IPUYUHHO-

YMEHUs1, HABbIKH, TIOJyYEHHBIE MIPU | CIICJACTBEHHBIC CBSI3U MEXKTY
W3YYEeHUU TaHHOU TEMBI. (bU3MYECKUMU CBOMCTBAMU U
XapakTepu3yroT COCTaB MOJIEKYJIBI, | CITOcOOamMH coOMpaHus BOJOPOAa,
(buznyecKue U XUMUYECKUE MEX1y XUMUYECKUMU CBOMCTBAMU U
CBOICTBA, MOJTyYeHUE U €ro MPUMEHEHUEM.

MIPUMEHEHUE BOIOPOJIA.

24 Ilpaxmuueckas Tlonyuenue, cobupanue u Paborats ¢ maboparopHbIM
paboma Ne 4.. pacno3nasarue 8000pooa 00opyI0BaHKE M HArpeBaTEIbHBIMU
Ilonyuenue, npubopamMu B COOTBETCTBUH C
cobupanue u npasuiamu Th.
pacnosxasanue BemonHATe npocTeiimme nprueMsl
6000pooa oOparierus ¢ 1abopaTopHbIM

obopynoBanueM: coOupaTs mpuoop
JUTSI TIOJTYYEeHUSI Ta30B, IPOBEPSATH €TI0
Ha TEPMETHYHOCTH U UCIIOJIb30BaTh
JUTSI TIOJTYYEeHHsI BOJIOPO/Ia.
25 Kucimorst Kucnotel, ux coctaB u HaszBaHHUA. | O0viAcHAMD, 4To Takoe
[lonsiTue o mikane KHUCIIOPOJICOACPKAIIUE KUCTOTHI,
pH. Kiaccudukanumss kucimor mo | 6ECKUCIOPOIHbBIC

pa3sHbIM

MpU3HAKaM. [IpencraBurenu
KHUCJIOT: COJISTHAasl U
CEepOBOIOPOAHAS, a30THast u

a30TUCTasd, CCpHUCTAd

KHCJIOTBI, KUCJIOTHAs Cpena,
LIEJIOYHAs Cpela,

HEUTpaJibHas cpea, mkana mH.
Knaccugpuyuposams KucnoTsl o
OCHOBHOCTH U




u cepHas, dbocdophas,
KpEeMHHUEBasi, yroJbHasl.
CooTBeTCTBHE
KHUCJIOPOJICOACPKAIINX KUCIIOT U
OKCH/JIOB.

JleMoHCTpaLIUH. Komnexmus
kuciior. Tabnuia
PacTBOPUMOCTH OCHOBaHH,

KHUCJIOT U COJIEH B

Boze. MI3MeHeHne okpacku
WHJMKAaTOPOB B IEIOYHON U
KMCJIOTHOM cpenax. [Ipasuiio
pa30aBIeHUs CEPHOM KUCIIOTHI.
OO6yriauBanue

OpPraHMYECKUX BEIIECTB U
MaTepuaioB CEPHON KUCIOTOM.
JlabGoparopHble ONBITHI.
W3meneHne okpacku
MHJMKAaTOPOB B KUCJIIOTHOM Cpene

COJICPKAHUIO ATOMOB KHCIIOPO/Ia.
Onpedensims NPUHAIJICIKHOCTD
HEOPraHMYECKUX

BEIIECTB K KJIACCy KUCIIOT 110
dbopmyre.

Haxooums cTeneHn OKUCIeHUs
DIIEMEHTOB 110

dbopmynam kuciaotOnucwvigams
CBOWCTBA OT/ICIBHBIX MPEICTABUTEIICH
kucinot. Cocmasnsims HOpMyIbl 1
Ha3BaHUS KHUCIIOT.

Hcnonvzoeamo TabIHILy
pPacTBOPUMOCTH TSI

OTIpeIeIIeHNUs] PACTBOPHUMOCTH KHCIIOT.
Yemanaenueams TeHETUYECKYIO CBSI3b

MEXITY
OKCHJIOM U THJPOKCHJIOM U HA00OPOT.
IIposooums HaOIIOICHUS (B

OIIOCPEIOBAaHHbIE) CBOICTB BEILECTB
NpoucCxoadmux ¢ HHUMH SIBJICHUHN C
COONIOZIGHUEM  TPaBWJI  TEXHUKH
Oe3omacHOCTH; ogopmrams OTYET ¢
ONMCAaHWEM  OKCIEPHMEHTa,  €ro
pE3yJIbTAaTOB U BBIBOJOB.
Hccneoosamv  cpeny  pacTBopa C
MOMOIIIBIO MHANKATOPOB.
DKCIepUMEHTAIBbHOCPA3IUYAMb
KHCJIOTHI U IICJIOYH C IIOMOIIBIO
WH/INKaTOPOB

26 Comu Conu 1 UX HOMEHKJIATYypa. ObvsicHAMb, 9TO TAKOE COJIH.

CocraBnenue Gpopmyin Onpeoensams TPUHAICKHOCTD

coJiel. PacTBOpUMOCTB COJIEH. HEOPraHUYECKHUX

[IpencraBurtenu BEIIIECTB K KJ1accy cojiei nmo gpopmyie.

COJICH: XJIOpHU]T HATPHUSI Haxooumw creneHn OKUCIeHUs

(moBapeHHas coJb), 3JIEMEHTOB 10

KapOOHAT KaJbIus (MeJ, MpaMop, dbopmynaM CoJei.

U3BECTHSIK), Onucviéams ~ CBOMCTBA  OT/AEIBHBIX

dbocdar kanpms. MPEJCTaBUTENEN COJIEH.

JeMoHcTpanuu. Tabmuna Cocmaenams GHOpMynabl U Ha3BaHUSA

pacTBOPUMOCTH OCHOBAHHI, | COJIEH.

KUCIOT U conelt B Boae. Komnekuust | Mcnonvzosams TabIHUILy

coseit pacTBOPUMOCTH /ISl OTIPEIIEIICHUS
pPacTBOPUMOCTH COJIEH.
IIposooumo HaO01eHus (B
OIOCpPEI0BAaHHbBIE) CBOMCTB BEIIECTB U
MIPOUCXOISIINX C HUMH SIBIICHUH C
COOIII0/IEeHNEM TTPABUIT TEXHUKH
0€301acHOCTH; 0opMiamb OTUET C
OINKCAaHHEM HKCIIEPUMEHTA, €r0
PE3yNbTAaTOB U BHIBOJIOB-

27 Komuuects BemectBa. | KonmuectBo BemectBa. Mok — | O0wscHsAmMb, 4TO TaKOE KOJIUYECTBO

MomnsipHast Macca
BELIECTBA.

eIMHNLIA
KOJIM4YECTBaA BCIICCTBA.
Yuca

BElIEeCTBA,

MOJIb,

MOCTOSIHHAsT ABOTapo, MOJISIpHAs
Macca.




ABor

anpo.
B3anMocBsI3b Macchl 1 KOJIMYECTBA
BeIlecTBa. Munimumons "

KHNJIOMOJIb. 3aKkoH IIOCTOAHCTBA

Pewamo 3aJa4u C UCIIOJIb30BAHUEM
MMOHATUH «KOJIUYICCTBO BCIICCTBA»,

«IIO0CTOsIHHAasd ABOF&Z[pO».

Dopmyauposamsv 3aKOH

COCTaBa BEILECTB. IIocTosA
Jemoncrpamuun. O6pasibl HCTBa
HEKOTOPBIX IIPOCTHIX M CJIOKHBIX cocTaB
BEIIECTB KOJIMYECTBOM | MOJIb a
BEIIIECTB
28 MoutsipHblil 00bEM 3akoH ABoraapo. Mousipblil | O6baAcHAMb, YTO TAKOE MOJSIPHBIN
rasos. 3aKOH 00BEM rasos. 00BEM Ta3oB,
ABorazpo MunnuMonspHbIi U | HOpMaJbHbIE YCIOBHUSI.
KHUJIOMOJISIPHBIH 00BEMBI ra3oB. Pewamp 3anaun ¢ NCNOIB30BaHUEM
B3aumocssi3p 00béMa U | IOHATUH
KOJINYECTBA ra3000pa3HOro «KOJIMYECTBO  BELIECTBAY,
BELIECTBA. OTtHocuTenbHast «MOJISIpHAst
IUIOTHOCTh OJIHOTO Ia3a Mmaccay,
MO-APYromMy razsy. Crioco0bl | «MOJISIPHBIA 00BEM Ta30BY,
coOMpaHus ra3os «IIOCTOSIHHAsE ABOTaJIpo».
BBITECHEHHEM BO3/1yXa. Haxooums 0OTHOCUTEIBHYIO
IUIOTHOCTb OJTHOTO Ia3a
10 IpyroMy rasy.
Yemanasnueams  npuYMHHO-
CJIE/ICTBEHHbBIE CBSI3U
MEX1y OTHOCUTEIbHON IIOTHOCTBIO
rasa 1o BO3yxy
U CII0COO0M coOMpaHus raza
BBITECHEHHEM BO3/yXa
29-30 | Pemenue 3amau ¢ KonnuecTBeHHbIE OTHOLIEHMSI B Yemanaenueams konndecTBEHHbIE
UCIOJIb30BaHUEM XUMHH. Pacy€Tbl Mo XMMHUECKUM OTHOIICHUS MEXAY YHYaCTHUKAMHU
HOHATHH ypaBHeHUsM. HaxoxaeHue Macchl, | XMMHUYECKOH peakIuy U Ha ITON
«KOJIMYECTBO KOJIMYECTBA BEIIECTBA WK 00bEMA | OCHOBE npOU3800UNb PACUETHI 1O
BELIECTBAY, rasza (H.y.) 10 XUM. YpaBHEHUSIM XUMHUYECKHM ypaBHEHUAM
«MOJISIpHAsi Maccay,
«MOJISIPHBIA 00BEM»,
«UHCIIO ABOTAZIpPO».
31 Boga. OcHoBanus. OcHoBaHMs1, UX COCTaB U Ha3BaHUs. | OOvACHAMb, UYTO TAKOE OCHOBAHMUS,

[Ipocteie n

CJI0’KHBIE HOHBL. [ MaApOKCHUI-HOH.
[&noun n

HEPACTBOPUMBIE OCHOBAaHUS.
Nupukaropel. Egkue  ménouwm.
T"aménas u3BecTh M H3BECTKOBAS
BOJIA.

KauectBennas peaxuus Ha
YTJIEKUCIIBIN Ta3.

JdemoHncTpanmu. Komneknus
HN3MeHeHne OKpacku WHIUKATOPOB
B IICTOYHON

cpene. Tabmuma pacTBOPUMOCTH
OCHOBaHU,

KHUCJIOT U COJIEU B BOJIE.

KayecTBEHHas peaklys, UHAUKATOP.
Knaccughuyuposams ocHoBaHUS 110
PacTBOPUMOCTH B.




JlabGoparopHbie
N3menenue okpacku
MHJMKAaTOPOB B ILEIOYHOU Cpele.

OIIbITHI.

32 PactBopel. MaccoBast | PactBoputenr u  pactBopéHHOE | Xapakmepuzosamy pacTBOpPHI
J10J1s1 pacTBOpeHHOro | BeuiectBo. PactBopsl. PacTBopenue KaK
BEIIECTRA. KaK (pU3UKO-XMMHUYECKHIl Ipoliecc. ¢bu3uko

I'uapartsr. MaccoBast JOJIs | XHAMHUYECKUE CUCTEMBI U PACTBOPEHHE
PacTBOPEHHOIO BELIECTBA. KaK (U3MKOXMMHYECKHI MpoLecc.
Jdemoncrpanun. Iloprperst S | Pasnuuams pacTBOPUTEID U
Bant-Topdba wum C. Appenuyca. | pactBopéHHOE BellecTBO. OOvbscHAmD,
W3menenne oOkpacku O€3BOAHOTO | UTO TAKOE T'MIPATHI, MAaCCOBAst OIS
cynbgara meau(IT) BOJIOH. | paCTBOPEHHOTO BEIIECTBA.

TernoBbie SIBJICHUSA nipu | [Ipouzso0ums pacuéThl C
pacTBOPEHUH B BOJIE€ HEKOTOPBIX | UCIOJIH30BAHUEM MOHATHUS «MaCcCOBast
KHUCJIOT, IIEJIOYEN U COJEN. JIOJISl PAaCTBOPEHHOIO BELIECTBA.
JlabopaTopHble ONBITHI.

O3HaKOMJIEHHE C alITEUHBIMU

npernapaTamMu: pacTBOPOM

MEepOKCUIa BOAOPOJa, CIIUPTOBOM

HACTPOMKHU MOJ1a U HAIIATBIPHOTO

CupTa

33 Ipaxmuueckas [IpuroTtoBnenue pactBopa caxapa u | Ycmanagnusams KaueCTBEHHBIC U
paboma No5. pacy€T ero MaccoBoOM 101 B KOJIMYECTBEHHBIC OTHOIICHUS Ha
Ilpucomosnenue pacTtBope npUMepe HeoOX0AMMOT0 PacTBOpA.
pacmeopos coieli ¢ ux IIpouzeooums HeoOX0IUMbIE
3a0aHHOL MACCOBOT MaHUTYJSIUHU 10 U3MEPEHHUIO MacChl
oornell. u o0BEMa

MIPUTOTOBIICHHUIO PacTBOPA

34 O6o061ueHne u HanbHelimee opMupoBaHue JTAlOT ONpeAeIeHUs OHATHM,
CUCTEMAaTHU3aLHs MI03HABaTEJIBHOIO UHTEpEca. OCYIIECTBIISIIOT CPaBHEHHE OOBEKTOB,
3HAHUI TIO TeMe dopmMupoBaHNE KOMMYHUKATUBHON | CAMOCTOSATEIHHO BBIOUpasi KpUTEPUU
«Baxueiimme KOMITETEHTHOCTH B OOIIEHUU H JUTSL 9TOTO, HAXOAST HHPOPMALIUIO C
peCTaBUTENN COTPY/HUYECTBE C HCII0JIb30BaHUEM PECYPCOB
HEOPTraHMYECKUX OJTHOKJIACCHUKAMHU B TIPOIIECCe oubmmotek u cetn MHTEpHET.
BEIIECTB. y4eOHO—HUCCIIeI0BATENBCKOM
KonmyecTBeHHbIe TSI TeTbHOCTH
OTHONICHUS B XUMHUHN» | YMemsb NpUMEHSTh 3HAHHSI,

YMEHHSI 1 HABBIKH ITPH
BBITIOJTHEHUU TPEHUPOBOUHBIX
YIPaXHEHUN U 3ajaHUI

35 KonTposbHas YMeTh NpUMEHSATh 3HAHUS, 0(OPMIISIFOT CBOU MBICITH B
pabora Ne2. YMEHUS, HaBBIKU IIPU U3yYEHUU UCbMEHHOU (hopMme.
«Baxkueimue TeMbl «BaxkHenmme
NpeCTABUTEN MPEICTaBUTENIN HEOPTAaHHYECKIX
HEOPraHUYeCKUX BeriecTB. KonnuecTBeHHbIe
BellecTB. OTHOIICHUS B XUMHI»

KonnuyecTBeHHbIe
OTHOLLIEHHS B
XUMHH»
3. OCHOBHBIE KJIACCHI HEOPraHUYeCKUX coeauHenuii (9 yac.)
36 Oxcunppl, UX Oxcuapl, HX KiIacCU(UKAIMS | | CTPYKTYPUPYIOT TEKCT, BBIJCISASA B

Kiaccuuxanus u
XUMHUYCCKUC

o01e XUMHUYECKIE
CBOICTBA: B3auUMOJICUCTBUE c

HEM BTOPOCTETIEHHYIO U IJIaBHYIO
nH(OPMAIINIO, TAIOT ONpeeIICHHIE




CBOICTBA.

TUAPOKCHIAMHU

(KUCTOPOAHBIMH ~ KUCJIOTAMU WM
OCHOBaHUSIMH),

BOJIOM, IPYT C IPYTOM.
JlabGoparopHbie
B3anmopencrTeue okcua
KaJIbLIUS C BOJOM U HUCCIIEIOBAHUE
IIOJIy4E€HHOTO

pacTBopa WHJUKaTOPOM.
KauectBennas peakuus Ha
yriekucneii - ra3.  Ilomyuenue
YIJIEKUCIIOTO ra3a v

€ro pacrno3HaBaHUe.

OIIbITHI.

MOHSATHSAM, YCTAaHABINBAIOT
MPUYUHHO-CIICJCTBEHHBIE CBS3H.
YMEIOT C JOCTATOYHOM MOJHOTOM U
TOYHOCTBIO BBIPAXKaTh CBOU MBICIIH,
BJIAJECIOT MOHOJIOTHYECKOH U
JUATIOTHYECKON (hopMaMu pedH.

37 OcHoBaHus, UX OO0mue  XUMHUYECKHE CBOMCTBA | Apeymenmuposams BO3MOKHOCTb
KJaccuuKaIus u B3aUMOJCIICTBUE € MPOTEKAaHUs peakUUil C y4dacTHEM
XUMUYECKUE KHCJIOTaMH, OCHOBaHMN Ha OCHOBE IpaBuia
CBOMCTBA. HEMETAJUIOB,  COJISAMM. beprome.

B3aUMOJICIICTBUE €  KuUCIOTamHy, | [lposodumu OIIBITHI,
paziioKeHUe MPU HarpeBaHUU. MOATBEPKIAOLINE XUMUYECKHE
JlaGopaTopHble ONBITBL. | CBOWCTBa OCHOBaHUH, C COOTIOICHUEM
W3meHeHne OKpacky MHIUKATOPOB | MPABHJI TEXHUKH 0€30MaCHOCTHU
B IEJI0OYHOMI cpene. | Habnooams v onuceiéams peakliviu ¢
B3aumopeiictBue  mienode € | y4acTHEM KHUCIOT C IOMOIIbIO
yriaekucibM razoM. KauecTBeHHast | pyccKoro (poHOTI0) si3blKa U s3bIKa
peakuuss Ha KaTHOH aMMOHHUS. | XUMUHU
[Tonyuenune runpoxcuna meau(Il) u
€r0 pa3JIoKEeHNE

38 Kucnotsl, ux OO0mue XUMHUYECKHE  CBOMCTBA XwuM. CBoiicTBa KUCIIOT ¢ HO3UIHI

KJaccudukanus u
XUMUYECKUE
CBONCTBA.

KHCJIOT:  HU3MEHEHHUE
WHJIMKaTOpPOB,
B3aUMO/JICVCTBHE C
METaJUlaMH, OKCHJAMH METAJIJIOB,
OCHOBaHUSIMHU U

cosiAMHU. MOJIEKyNsipHbIE U MOHHBIE
(TosHBIE U
COKpali€HHbIEC)
peakuuii. XuMU4YeCKUn
CMBICII COKpPAIIEHHBIX YPaBHEHHM.
Ycnosus

MPOTEKAaHUs  peaklui
AJIEKTPOJIUTAMH JI0
KOHIIA. Psi1 akTUBHOCTH METAJLJIOB.
JlabGoparopHbie ONBITHI.
N3menenue okpacku

WHJIWKATOPOB B KHUCJIOTHOM Cpene.
Peaknus

HEUTpaJIM3allMi pacTBOpa IIEIOUYU
pa3IUYHBIMU KHCJIOTaMHU.
[Tonyuenue ruapokcuaa meau(Il) u
ero
B3aMOJEICTBUE
KHUCJIOTaMHU.
BsanMonelicTBue CHIBHBIX KHCJIOT
C OKCHUJIOM

OKpacKH

ypaBHEHUS

MEXIY

C Ppa3in4YHbBIMU

TEOPHH IIEKTPOIUTHYECKON
JIHCCOILIMAIIHH.
Cocmasnams
u
COKpani¢HHbIE HOHHBIE YPAaBHEHUSI
peakuuu
c
Y4aCTHEM KHUCJIOT.
Apaymenmuposameo BO3MOXHOCTb

peakiuii C ydacTHeM KUCTIOT Ha

OCHOBE TIpaBHJIa

bepromne u psina akTHBHOCTH
METAJIJIOB.
11po6odums OTBITHI,
MTOATBEPKIAIOIINE XUMUICCKHE
CBOMCTBA KHUCJIOT, C COOII0ICHUEM
MpaBUJT TEXHUKU
0€30IaCHOCTH.

MOJIEKYJISIPHBIE,

Habnwoams u onucvieams peakuu ¢

y4acTueM

KHCJIOT C TIOMOIIIBIO PYCCKOTO
(pomHOTrO) sI3bIKA U

SI3bIKA XUMUHU

]




menu(I1). BzaumopeiicTBue KUCIOT
C METaJlJIaMM. KauecTtBeHHas
peakmus Ha KapOOHAT-HOH.
[lonyyenue CTynaHS KpPEMHHEBOU
kucioThl. KadecTBeHHas peaknus
Ha XJOPUJ W CyIb(aT-

HOHBI
39 Comu, ux O01me XMMAYECKHE CBOMCTBA Paznuuams NOHATUA «CPEHUE COTNY,
KJaccuuKays u CPEIHUX COJIEH: COJIN», KOCHOBHBIE COJIN.
XUMHYECKHE B3aMMO/ICIICTBUE C KUCIIOTAMU, Xapaxkmepuzosams o0miue
CBOMCTBA. LIeJI0YaMH, COISIMU XUMHUYECKHUE CBOMCTBA
U MeTtajulamu. B3aumoencteue cosen c MO3ULUI TEOpUHU
KHCJIIBIX COJIEH co AIIEKTPOJINTUYECKON
IeJI0YaMHU. JUCCOLIMALINY.
JlabopaTopHble ONbITHI. Cocmaenamo MOJIEKYJISIPHBIE, ]
[Tonydenue runpokcuia COKpallIEHHbIE HMOHHBIE YpaBHEHHS
xenesa(lll). BzaumoneiicTaue peaxkiuii ¢ yqyacTueM coJiel.
JKele3a ¢ pacTBOPOM Apeymenmuposams BO3MOXXHOCTh
cynbdara meau(Il) IIPOTEKAaHUs peakuuil C Yy4acTHUEM
coJieit Ha ocHOBe MpaBmiia bepToie.
IIposooums OTIBITHI,
MOITBEP K IAOIIHE XUMHUYECKHE
CBOWCTBA CoOJIel, ¢ coOIoAeHUEM
MPaBHJI TEXHUKH 0€30MacHOCTH.
Habnwooams n onucvieams peaxiuu ¢
YYaCTHEM COJIEW ¢ TOMOIIBIO
40-41 | I'enetnyeckas CBSI3b I'eneTndeckas cBsI3b MEXKIY Xapaxmepuszoseambo ITOHSATHE
MEX]Ty KJIacCaMH KJIaCCaMH HEOPTaHUYECKUX | «T€HETUYECKUU psIy.
HEOPraHUYEeCKUX coenuHeHuil. ['enernueckue panpl | Mnrocmpuposams puMepamMu
COEIUHEHUH. METAJJIOB M UX Pa3HOBUTHOCTH. TeHeTUYECKUEe pSAAbl  MeTaula W
I'enernueckue pspl HEMETAIJIOB U | HEMETAaJLIA.
WX Pa3HOBUIHOCTH. 3anucvieams  ypaBHEHUS  peaKIIUH,
Hemoncrpauuu. [Tonyyenue COOTBETCTBYIOLINX
(hocdopHOIT KHCITOTHI TOPEHUEM MOCJIEI0BATEIbHOCTH (uemouxe)
dhocdopa u pacTBOpeHHEM HEOPTaHWYECKHUX BEIIECTB Pa3TUIHBIX
IIOJIyYEHHOT'O OKCH/JIA B BOJIE. KJIaCCOB
JlabGoparopHbie ONBITHI. 1
OCYILIECTBJIEHUE IIPEBPAILEHUN 110
cxeme: Cu >CuO>CuSO4
>Cu(OH),>CuO
42 Ilpakmuueckas Pemrenne skcnepuMeHTaIBHBIX Iloomeeporcoams TUTIOTE3BI U YT UX
paboma Neb. Pewenue | 3anad no teme «Teopust IIPOBEPKH B  TPOILECCE  PEUICHUS
9KCNEPUMEHMATbHBIX | DIIEKTPOIUTHUYECKON SKCIIEPUMEHTAIBHBIX 3a/1a4.
3adau. JTUCCOLTAAITI Habniooams v onuceieams peakivu ¢
y4acTHEM  COJed C  IOMOUIBIO
pycCcKOro (pOJHOrO) sI3bIKa U SI3bIKa
XUMUH.
Cobnrodams ipaBUIa TEXHUKU
0€301acCHOCTH MIPH BBITTOJHEHUT
HKCIIEPUMEHTOB
43 O06o0mmenue n TecTupoBanue, pemieHue 3a1a4d u Buinoanams TecThl W ympaKHEHUS,

CcHUCTEMATU3ALNA
3HAHUU 10 TEME
«OCHOBHBIE KJIACCHI

BBIIIOJIHEHHE YIIPAKHEHUN 110 TEME

pewams 3a7]auu 10 TeME.
Ilposooums  OLIEHKY COOCTBEHHBIX
JIOCTKEHUH B YCBOCHHUH TEMBI.




HEOPTraHUYECKUX
COEIMHEHUN»

Koppexmuposams cBOU 3HaHUS B
COOTBETCTBUU C

44 KontponwsHas padota | «PactBopsl. Teopus IJIAaHUPYIOT CBOKO padoTy,
Ne3. «OcHoBHBIE 3IEKTPOJIUTUYECKON CaMOCTOSITEJIbHO KOHTPOJIUPYIOT
KJIaCChI JUCCOLTUALIIN BpEMs1 BBIITOJIHEHUS PA3ITMYHBIX
HEOPraHUYECKUX 3aJlaHUM.
COCTUHEHUI
Pasznea 4. [lepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummueckux 3jaementon JI.U.
MemnpesieeBa u ctpoenne aroma (8 1ac.).

45 EcrecrBenHbIe EcrectBenHble cemericTBa ObvsacHams NPU3HAKY, TTO3BOJISIONINE
ceMmelcTBa XUMUYECKUX JIEMEHTOB: OOBEANHATh TPYHIBl  XUMHUYECKUX
XUMHUYECKUX IIEJIOYHBIC U MICIIOYHO3EMEIIbHbBIE AJIEMEHTOB B €CTECTBEHHbIE
3JIEMEHTOB. METaJlUlbl, FaJOT€Hbl, UHEPTHbBIE ceMelcTBa.

AMOTEpHOCTS. (6maroposHbIe) rasbl. Packpvieams ~ XUMUYECKHII  CMBICI
AmdortepHOCTb. AMpoTEpHBIC (3TUMOJIOTHIO) Ha3BaHUM
OKCHJIbI U TUJIPOKCHIBI. €CTECTBEHHBIX CEMEICTB
KowmmnekcHble conun

46 OTKpBITHE Otkpeitue JI. U. MengeneeBbiM | Paziuuams €CTECTBEHHYIO U
MenaeneeBbiM [lepuonnueckoro 3aKOHa U | HICKYCCTBEHHYIO KJIaCCHU(UKALIUU.
MEPUOANYECKOTO coznanne uMm Ilepuommueckoit | Apeymenmuposams OTHECEHUE
3aKOHa. CUCTEMbl XUMHUYECKHUX 371eMeHTOB. | Ilepronnueckoro 3akoHa

JdemoncTpanuu. Paznuunsie €CTECTBEHHOH KilaccU(UKaIIH.
(hopMBI TaOIUI] TEPUOTUIECKOM Mooenuposams XUMUYECKUE
cucreMmbl. MonienupoBaHue 3aKOHOMEPHOCTH C BBIICJICHUEM
noctpoenus [lepuoguueckoit CYILIECTBEHHBIX XapaKTEPUCTUK
cuctemsl [[. . MenpeneeBa 00BbEKTa U MPEJICTABIICHUEM UX B
MIPOCTPAHCTBEHHO-TPaPUUECKON HIN
3HAKOBO-CUMBOJINYECKOU popme

47-48 | OcHoBHBIe cBesieHHs 0 | CTpoeHHEe 3JIEKTPOHHBIX 0005104eK | OO0bACHAMb, UYTO TAKOE SJIEKTPOHHBIN
CTPOEHUH aTOMOB. aTOMOB: CJION MIH
Crpoenue SHEPreTUYECKUE  YPOBHM  WJM | SHEPr€TUYECKUM YPOBEHbD.
AJIEKTPOHHBIX AJEKTPOHHBIE CIION Paznuyams  3aBepmiéHHBIE U
000JI04€K aTOMOB (3aBepIIéHHBIC u HE3aBEePIIEHHbIE
XUMUYECKUX HE3aBEpIIEHHBIE | 3JIEKTPOHHBIE CIIOU.
anemeHToB 1-20 B ), ux Cocmasnsimb CXEMBI paclpeleIeHUS
tabmune [1.1. B3alIMOCBSI3b C MOJIOKEHUEM | BJIEKTPOHOB MO
Menneneena. XUMHUYECKOTO AJIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOMN

snemeHta B Tabmmme JI. . | oGomouke,
Menneneesa. [lopsaaok ucnons3ys Tabmuny . U.
3arOJTHEHUS sHepreTHueckux | Mennesneena
YPOBHEW Y aTOMOB
anemeHToB Ne 1—20. Ilpuumuna
MEPUOIUYHOCTH B
CBOMCTBax XUMHUYECKHUX
3JIEMEHTOB u
00pa30BaHHBIX UMM BEIIECTB

49 [lepuoanueckuit [Tepuonnueckas cucrema | Paznuuams TOHATHUS
3akoH [[.1. XUMHUYECKHUX HJIEMEHTOB «3JIEMEHTHI-
Menpeneesa u J.U. MenneneeBa — rpadudeckoe | METaIIbI»,

CTPOCHUEC aTOMAa

OTOOpakeHHE

HepI/IOl[I/I‘IGCKOFO 3aKOHa.

«3JIEMEHTbI- HEMETAILJIBD.
Packpvieams Hr3nyecKkuii CMbICT




dusnueckuii CMBICT
MOPSIAKOBOTO HOMEpPA  3JIEMEHTA,
HOMEpa nepuoja u

MTOPSIIKOBOTO
HOMEpa dJIEMEHTa, HOMepa Mepruoa u
HOMEpA

HOMEpa  TPYIIBL. [IpuumHel | TpynIbL.
METaJUIMYECKUX u | Ob6vsacHAMb 3aKOHOMEPHOCTH
HEMETAJUIMYECKUX CBOWCTB B W3MEHEHUS CBOWCTB
epuoIax u rpyIrmax. XUMHUYECKHUX 3JIEMEHTOB B IIEpUOAaX U
¢dopmynupoBka Ilepuogmueckoro | rpymmax (A-
3akoHa /J[. U. rpynnax) [lepuogudeckoit cCTEMBI ¢
Meneneena TOYKU 3pEHUs
CTPOEHHUSI aTOMA.
Cpasnusamv CTpOEHUE U CBOMCTBA
aTOMOB ~ XMMHUYECKHUX  3JIEMEHTOB,
HaXOJSIIUXCS B OJHOM IEPUOJE WUIIU
onnoit A-rpymnmne Ilepuoanueckoit
CUCTEMBI.

50-51 | Xapakrepucruka XapakTepucTuka aNeMeHTa- | Xapakmepuzosams XUMHUYECKHE
XUMHUYECKOTO MeTalljia U 3JIeMEHTa-HeMeTalljia Mo | 3JIeMeHThl 1—3-ro mepuopoB Mo UuX
JJICMEHTAa Ha X NOJIOKEHUIO B [leproandeckoil | OJI0KEHUIO B IIepunonnueckoit
OCHOBAaHMH €0 CUCTEME XHMHUYECKHUX DJIEMEHTOB | CUCTEME XMMHUYECKUX 3JeMeHTOB [l.
MTOJIOKEHUS B . . MeHnneneena. N. Menaeneesa.

NEePUOIUYECKOM JdemoncTpanuu. Mojenu aToMOB | Apaymenmuposams CBOMCTBA OKCUJIOB

CUCTEME. 351eMeHTOB 1—3-T0 Iepro/I0B Y TUJIPOKCHUIOB METANIOB U
HEMETAJIJIOB ITOCPEJCTBOM YPaBHEHUN
peakuui

52 3HaueHue 3narom HopMynupOBKY Onpeoensms UCTOYHUKU XUMUYECKOU
IIepnonnueckoro IIEPUOINYECKOTO 3aKOHA, uH(popManun
3aKOHA U OIIpe/IeTICHUE NIEPUO/A, Ilonyuams HEOOXOTUMYIO
[Tepnonnueckon ¢uznueckuii cmpicn Ne nepuoaa, MH(OPMALIMIO U3 Pa3IMYHBIX
CHCTEMbl XUMHUECKUX | ONpeJeNIeHUE TPYNIbl, (U3NUECKUN | HCTOYHUKOB, aHAIU3UpO8ams g,
anemenTos [[.1. cMbIC Ne rpymisL. ogopmasims UHPOPMAITIOHHBIH
Menpeneesa. IIPOAYKT, Npe3eHmoeams €ro, ecmu

Hay4HYIO IUCKYCCHIO, OMCMAausanmb
CBOIO TOUKY 3PEHHUS WIH
KOppekmupogamu €€
Xumuyeckas csizb. OBP (12 yac.)
53 HNonnas xumudeckas HNonnas xumudeckasi ¢Bsi3b. MoHEI, | O0vbscHsamb, 9TO TaKOE MOHHAS CBS3b,

CBA3b.

o0pa3oBaHHBIE aTOMaMH METAIJIOB
u HEMETAaJIJIOB. CxeMbl
o0pa3oBaHUs WOHHOW CBSI3U JUIS
OWMHApHBIX coenuHeHuid. oHHBIE
KPUCTAJUIMYECKUE  PEHIETKU U
(u3nueckre CBOWMCTBAa BEUIECTB C
ATUM THUIIOM pewe€Tok. [loHAaTne o
(hopmMyIBEHON eqMHUIIE BEIIECTRA.
JemoHcTpanum.
BuneodparmeHTs! U Citai bt
«oHHas XUMHYECcKast CBSI3bY.
Komnekimsa BenecTs ¢ HOHHOM
XUMHUYECKON CBA3BIO

WOHBL. Xapakmepuzoeamb MEXAHU3M
00pa3oBaHMUsI MOHHOM CBSI3H.

Cocmasnsasms  cXeMbl  00pa3oOBaHUs

HOHHOH CBSI3H. Hcnonvzoseamo
3HAKOBOE
MOJICTTUPOBAHUE.

Onpedenams TUI XUMHUYECKOW CBSI3U
1o opmyse BeliecTsa.

I1IpusoOoums mpUMepbI BELIECTB C
HMOHHOM CBA3bI0. Ycmanagnusamo
MPUYUHHO-CIIECTBEHHBIE CBS3H
MEX/1y COCTaBOM BEILIECTBA U BUIOM
XUMHYECKOH CBSI3H, MEXIY HOHHOU
CBS3BIO U KPUCTAJUIMYECKUM
CTPOECHHMEM BEIIECTBA, MEXKIY
KPUCTATTNYECKUM CTPOECHUEM
BEIIECTBA U €r0 (PU3NUIECKUMHU




54

KoBanenruas
XHUMHYECKas CBSI3b
KoBanenTHas
HEMOJIIPHAs CBS3b.

KoBaneHTHas XuMudeckast CBsI3b
KoBanentnas HEIOoIsApHAas
CBS13b.DJIEKTPOOTPULIATEIBHOCTD.
[lonsitue o BaneHTHOCTH. CXEMbI
00pa30BaHUsl KOBAJIEHTHOM CBSI3U

s OMHAPHBIX  COCTUHEHHUH.
MonekynspHbie u aTOMHBIE
KPUCTAUIMYECKUE  PEIIETKH, W
CBOMCTBA BEILECTB C 3TUM THUIIOM
PELIETOK.

JdemoncTpanmu.

BuneodparmeHTsl U craiapl
«KoBajieHTHasT XUMHYECKasl CBA3bY.
Komnekmus BemiecTs
MOJIEKYJISIPHOT'O U @aTOMHOTO
ctpoenus. JlabopaTropubie
onbITHI. V3roToBIcHNE MOACIICH
MOJICKYJT OMHAPHBIX COCTMHCHUM.

ObwsicHsame, YTO TAKOE KOBAJIECHTHAS
HETOJISIPHAS! CBSI3b, BAJICHTHOCTD.
Cocmasnsams cXemMbl 00pa30BaHUS
KOBAJICHTHOM HEIOJISIPHON
XHUMHYECKOH CBSI3H.

Hcnonvzoeamsb 3HaKOBOE
MozenupoBanue. Onpeoensms TAT
XUMHYECKOH CBsI3U 10 popmyrie
BCIIIECTBA.

IIpusooums ipuMepsbI BEIIECTB C
HOHHOM CBS3BIO. Ycmanasiusams
MIPUYUHHO-CIICJCTBEHHBIE CBS3U
MEXy COCTaBOM BELIECTBA U BUJIOM
XUMHUYECKOH CBSI3H, MEXKY
KOBaJICHTHOM CBSI3bIO U
KPUCTAJUTMUYECKUM CTPOCHUEM
BEILECTBA, MEXKY KPUCTAINIMYECKUM
CTPOCHHMEM BEIIIECTBA U €TO
(M3UYECKUMHU CBOHMCTBAMH.

95 KoBasienTHas KoBasieHTHAst XuMHU4Y€ECKas CBA3b: KOBAJICHTHOU CBSI3U.
NIOJISIPHAS CBA3b. HENoJIIpHAs U MOJIApHasl. Onpedenames TUI XUMHUYECKOHW CBSI3U

DNeKTPOOTPULIATEILHOCTD. o (hopMyJie BemecTBa.

[TonsTue o BanieHTHOCTH. CXEMBI IIpusooums TIpUMEpBl BEIIECTB C

o0pa30BaHMs KOBAJIEHTHOM CBSI3U KOBAJICHTHOU IIOJIIPHOM CBS3BIO.

11 OMHAPHBIX COENHEHUN Yemanasnusamo IPUYUHHO-

MounekynsipHble U aTOMHBIE CJIEJICTBEHHBIE CBSI3U MEXJ1y COCTaBOM

KPUCTAJNINYECKUE PEIIETKH, U BEUIECTBA U BUJIOM XMMHYECKOH

CBOICTBA BEILLIECTB C 3TUM THUIIOM CBSI3M, MEXIY KOBaJEHTHOM CBS3bIO U

PEIIETOK. KPUCTAJIIMYECKUM CTPOEHUEM
BELIECTBA, MEXKIY KpPUCTAININYECKUM
CTPOEHHMEM  BEIIECTBA U €TI0
($u3NYECKUMU CBOMCTBAMHU.
Cocmaenams  popMynbl  OMHAPHBIX
COCIMHEHUM 10 BAJEHTHOCTH U
HaxoOums BaJIEHTHOCTH 3JIEMEHTOB 110
dhopmysne OMHAPHOTO COETMHEHUSI.
Hcnonvzoeams MaTepualibHOE
MOJIETTMPOBAaHUE

56 Merannnueckas MeETaJIIINYECKast Cocmagnams cxeMbl 00pa30BaHU
XUMHYECKas CBS3b. KPUCTAIJIMYECK | METAINTNYECKOW XMMHUECKOH CBSI3U
ast pemeérka. Hcnonvzoeams 3HaKOBOE

CBoiicTBa BEMIECTB C DTUM THUIIOM
pem€rok. Ennnas npupona
XHMHYSCKHUX CBSI3CH.
JdemMoHcTpanuu.
BuneodgparmeHnTs u crnaiast
«MeTtamnndyeckas XuMHIecKast
cBs13by. Kommeknust «MeTtauisl U
CILIABEL».

JlabopaTopHble ONBITHI.
H3zroroBneHue MoAeu,
WUTIOCTPUPYIOIIECH CBOMCTBA
METAJUINYECKOM CBS3U

MOJIETTUPOBaHUE.

Xapaxmepuzoeamv MEXaHU3M
METaJUTMYECKOW CBs3U. Onpedensimo
TUIl XUMHUYECKOW CBSI3U MO (opmyne
BEIIEeCTBA.

Ilpugooums TpUMEpHl BEIIECTB C
METaJIMYECKOM CBA3BIO.
Yemanasnusamo MPUYUHHO-
CJICZICTBEHHBIC CBSI3M MEXKIY COCTABOM
BCIICCTBA )41 BHUJIOM XHMH‘-ICCKOFI
CBSI3HU, MEXIY METaINYeCKOM
KPUCTAJUTMYECKUM CTPOCHHEM

BCIICCTBA, MCKAY KpUCTAILINYCCKUM
CTPOCHUCM BCIICCTBA )41 €ro




(U3UYECKUMU CBOWCTBAMH.
Hcnonv3zo6ams MaTepuanbHOE

MOJIEJTMPOBAHUE
57 CrerneHb OKUCIICHUSI. Crenenbr  okucieHuss U e€ | OOvscHams, UYTO TaKOE CTEINCHb
orpezeneHue o dbopMynaM | OKUCICHHUS.
BemICCTB.  COCTABIICHHC bePMyH Onpedensimp  CTEIIEHH  OKHCIICHUS
OMHApPHBIX COeTMHEHUI 1o 6
CTeresM oxcnes. Hatana AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX.
. Cocmaenams  popMynsl  OMHAPHBIX
OMHAPHBIXCOETUHEHUI. .
COCIMHEHUN Ha OCHOBE OOIIEro
crocoba Ux Ha3BaHUH.
CpasHusams BalEHTHOCTD U CTEIICHb
OKHCJICHHUS.

58 Pewenune CocraBnenue ¢opmyn OuHapubix | Cocmasnsims  GoOpMynbl  OMHAPHBIX
YIOPaXHEHUU 110 TEME | COCIMHEHUI o CTENEHSM | COIMHEHU Ha OCHOBE  0OIIero
«CTerneHb OKUCIEHUS» | OKHCICHUSI. Hauvana | cnoco6a nx Ha3zBaHUi.

XUMHYECKON CpasHusamsb BaJICHTHOCTD U CTEIICHB
HOMEHKJIATYphl st OKHUCJICHUS
OMHAPHBIX COCTUHEHUM.

59 OKHCIUTEILHO- OKHCIUTEIBHO- Obwvscrame, 4TO Takoe
BOCCTaHOBHUTEIbHbBIC BOCCTAaHOBUTEJIbHBIC PEAKITHH. OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaxIuu. OnpeneneHue cTereHedl OKUCICHHS | PEaKIIuH, OKUCJIUTETb,

JUIS ~ DJIEMEHTOB,  OOpa3yIolIUX | BOCCTAHOBUTEIb, OKHCIICHUE,
BeIIeCTBa Pa3HBIX KJIACCOB. | BOCCTaHOBJICHUE.

Peakuun wonHOoro obmena u | Knaccuguyuposams XUMHUYECKHE
OKHUCJIUTEITHHO- peaknuii 1O TPU3HAKY «U3MEHEHUE
BOCCTaHOBUTEJIbHbBIE pEaKIuu. | cTereHel OKUCIEHUS YIEMEHTOBY.
Okucnurens ©W BOCCTAaHOBUTENb, | Onpedensimo OKHUCITTUTEh "
OKHUCJICHHE U  BOCCTaHOBJIIEHHE. | BOCCTAHOBUTEIb, MIPOIECCHI
CocrasiieHue YpaBHEHUU | OKHUCJICHHSI U BOCCTAHOBJICHHSI.
OKHUCIIUTEIh Hcnonvzosams 3HaKOBOE
HO-BOCCTAaHOBHTEIBHBIX  PEAKIUI | MOJICIIMPOBAHKE

METOJIOM 3JIEKTPOHHOTO OanaHca.

Jemoncrpanuu. Bzaumopericrarie

LIMHKA C CEPOM, COJISTHOM KHUCIIOTOM,

xsopunoM meau(ll). 'openue

Maruus. BzaumoneicTeue Xja0pHOI

1 CEPOBOJAOPOAHON BOJIBI

60-61 | YopaxueHus B
COCTaBJICHHH YMEIOT OmpeeNsTh CTeIICHb
OKHUCIIUTENBHO- OKHCIIEHUS SJIEMEHTOB B
BOCCTAHOBHUTEILHBIX COCJTMHCHHUH, OKHCITUTEITH 1
PEaKITHii. BOCCTaHOBUTEIH, OKUCIICHUE 1

BOCCTAHOBJICHHC

62 O060061eHue 1

CHCTEMaTH3aIus
3HaHuM 1Mo TeMam «I13
u [ICXD JI.1.
Menneneena u
CTpPOEHHE aToOMa» 1
«CTpoeHue BelecTBa.
OKHCIUTEIBHO-
BOCCTAHOBHUTECIILHBIC
peaKum.

Ywmerot xapakrepuzoBarh: [ICXD
J.1. MenneneeBa, 3HalOT COCTaB
aToMma.

CocTaBisoT: ypaBHEHUS
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUM.




63

KonTtponwshas padota
Ned, I3 u IICXD
J.W. Menneneesa u
CTPOCHHE aTOMay 1
«CTpoeHue BelecTna.
OKHCIUTEILHO-
BOCCTAHOBHUTEJILHBIE
peaKum.

YMEIOT BBIUUCIIATE 10 XUMUYECKUM
YPaBHEHUSIM MACCy 10 U3BECTHOMY
KOJINYECTBY BEILECTBA,

BCTYIUBILET0 MJIH MOJIYYarOIEerocs
B pe3yJbTaTe peaklyu, U HA00OPOT.

O0o0uIeHue U ¢

HereMaTu3anmusa 3HAHUM M0 XHUMHH 3

a kypc 8 kaacca (3uac)

64 O060011€eHuE U dopmupoBaHus Pecynamusnvle: nnanupyror
cucTeMaTu3alus KOMMYHHUKaTHBHbIX [0CJIeI0BATENbHOCTh CBOUX JIeHCTBUIH
3HAHUH MO0 XUMHUH 32 | KOMIIETEHTHOCTH B OOIIECHUH U Y IIPOTHO3UPYIOT UX PEe3yJIbTaT.
Kypc 8 Kkiacca COTPY/ZHUYECTBE CO CBEpCTHUKAMHU. | [lo3nasamenvhbie: BBIABUTAIOT

YMeroT XxapakTepu3oBarh: apryMEHTBHI, YCTaHABJIMBAsI IPUIHHHO-
XUMUYECKYIO0 CUMBOJIHKY, CJIEZICTBEHHBIE CBSI3U MEXKIY
XUMHAYECKHE MOHATHS, (PaKTHI, M3Y4a€MbIMU SIBJICHUSIMH, U3BJICKAIOT
OCHOBHBIE 3aKOHBI U TEOPUH, 3HAIOT | HEOOXOAUMYIO HH(OPMALIHIO U3
COCTaB aToOMa. IIPOYUTAHHOI'O TEKCTA.
CocTaBisroT: ypaBHEHUS Kommynuxamusnvie: ymeror
OKHUCJIUTEIBHO- (dopMynHpoBaTh COOCTBEHHOE
BOCCTAHOBUTEJIbHBIX PEaKIUii. MHEHHE, apI'yMEHTUPOBATh CBOIO
OH JIOJI’KEH UMETh OCHOBBI TOUYKY 3pEHUs], OTCTauBaTh €€ HE
(GyHIaMEeHTaJIbHBIX 3HAaHUH IO BpaKAEOHBIM /IS IPYTUX 00pa3oMm;
XUMUH (1), TTO3BOJISIOIINE BJIAQJEIOT MOHOJIOTUYECKON U
BbIpAabOTaTh MPEJCTABICHUS O JMaJIOTHYecKoi hopMamu peuu.
COCTaBe BEUIECTB, UX CTPOCHUU,
[IPEeBpaILEHUX, TPAKTUIECKOM
HCIIOJIL30BAHUH, a TaKKe 00
OIIACHOCTH, KOTOPYIO OHU MOTYT
npencTaBisaTh. M3ydas xumuto,
ydaliiecs y3HaroT O
MaTepUaJIbHOM EUHCTBE BCEX
BELIECTB OKPYIKAOLIErO MUPA,
00YCIIOBIICHHOCTH CBOWCTB
BELIECTB UX COCTABOM U
CTPOEHHEM, TO3HABAEMOCTHU U
MIPEICKa3yEMOCTH XUMUYECKUX
SBJICHUU.

65 ITA

66 ITA
6. Xumus u oxpyzamwomas cpena (4 gac)

67-70 | Xumus u

OKpY’Karolas cpeaa




TemaTuveckoe miIaHupoBanme 9 kiace

Pa3zpen Oo01ee B Tom uncie B Tom KonTposbHbie
KOJI-BO J1a6/pao. ymciIe padoTsbI
4acoB npakr/pao.
1.IloBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 6 1 - -
xuMuu8KIacca Y BBEJICHHE B KypC 9
KJacca.
2.Meraibl. 19 5 3 1
3.HemeTasmmasl. 25 7 3 1
4.IlepBoHauanbHbIC CBEICHUS 00 10 4 - -
OpPraHUYECKUX BEIIECTBAX
5.0060011eH1e U cucTeMaTU3aIs 3HAHUH 8 - - 1
y4almxcs 3a Kypc OCHOBHOM IIKOJIBI.
Hroro: 68 17 6 3




TemaTnueckoe njaannpoanue (9 kiaacc).

Homep Tema
a oka/1aTa OcHoBHOe coepKaHHe XapakTepuCcTHKA OCHOBHBIX BH0OB AeSITEJIbHOCTH
YPOKO P YPOKa o0yyaromuxcs (Ha ypoBHe y4eOHBIX el CTBHIL)
(mnan./¢axrt.)
B 1/n
IloBTOpeHUeE 0 00001meHUe cBeAeHn 10 Kypcey 8 kiaacca. Xumuyeckne peaknuu (15 1)
1 EcrecTBennsie EcrectBenHpie  cemeiicTBa  XuMHUYeCKUX | OOvsAcHAmMb TPU3HAKH, TIO3BOIISIOMHE OOBEIUHATH
CeMeNCTBa.
3JIEMEHTOB: IIeIOYHBIE W | TPYIIBl XAMHAYECKHX DJIEMEHTOB B ECTCCTBEHHBIC
Meransl u
HEMETaJLIbI. MIETIOYHO3EMENbHBIE METAaJUTBI, TaJIOTCHBI, | CeMeicTRa.
WHEPTHEIE (6bmaroposHbIe) ra3el. | Packpvieambs ~ XAMUYECKHH  CMBICT  (3THMOIIOTHIO)
Jlabopatopublie ombIThl. 28. [lomydyeHue | Ha3BaHUIl €CTECTBEHHBIX CEMEUCTB Ta3bl»
aM(OTEpPHOrO THUAPOKCHIA U HCCIEIOBaHUE | Apeymenmuposams OTHOCUTEJIBHOCTh Ha3BaHUSA
. «UHEpPTHBIE
€ro CBOMCTB.
2 ITonsTHE O Amdoteproctb. AMmborepHble OKcuabl H | O0vsicHamb, 4TO Takoe «am(OTEepHbIE COCAMHECHUS.
MePEXOIHBIX .
ruapokcuipl. KoMiekcHble comu. Habniooamwv 1 onuceieams peakiiii My BellleCTBAMH
JJIeMEHTaX.
AMQOTEpHOCTS. C TIOMOMIBIO PYCCKOTO (POIHOTO) SI3BIKA U SA3BIKA XUMHUH.
I'enernyeckuit . . .
o Xapaxmepu306ambTBOVNCTBCHHBI XapaKTepe CBOWCTB
MIEPEXOTHOTO aM(pOTEPHBIX OKCHIOB H THIPOKCHIIOB.
JJIEMEHTA.
IIpo6ooums OTBITHI MO MOIYYEHHIO W HMOATBEP)KICHHIO
XUMHYECKHX  CBOWCTB  aM(OTEpHBIX OKCHAOB U
THIPOKCHAOB C  COOJNIONEHHEM TpaBWI  TEXHUKU
6e30macHOCTH.
3-4 OTkphITHE OTKpBITHE . n. MengeneeBbiM | Paznuuamsb €CTECTBEHHYIO U UICKYCCTBEHHYIO
Ilepuoauueckor
[lepronnveckoro 3akoHa W CO3/JaHHE WM | KJIACCH(HKALIUU.
0 3aKOHA H
[epuonnueckoit | [lepuomuaeckoid  CHCTEMBI  XUMHUYECKUX | Apeymenmuposéams oTHeceHHE [leprnomaeckoro 3akoHa
CHCTEMBI .
3JIEMEHTOB. K €CTECTBEHHOH KiacCH(UKaIHK.
XUMHYECKHUX
3JIEMEHTOB . JemMoncTpanuu. Pazmuunsie Gopmbl Mooenuposams ~ XUMUYECKHUE  3aKOHOMEPHOCTH  C
[lepronndecknii | TabIHII NEPHOTUIECKON CHCTEMBI. BBIJICTICHHEM CYIIECTBEHHBIX XapaKTEePUCTHK OO0BEKTa U
3aKOH H MonenmupoBaHue TOCTPOCHUS MPECTaBIICHHEM WX B IPOCTPAHCTBEHHO-TpadUUECKOH
Ilepuonuueckas | Ilepuoguueckoil cuCTEMBbI WA 3HAKOBO-CHMBOJIMYECKOH opme
cucrema . Y. Menpeneesa Obvacuamb, UYTO TaKOE DJICKTPOHHBIH CIIOH  WIH
XUMUYECKHUX Muxpomup. ONEeKTPOHBL. Crpoenue .
SHEPreTUYECKU YpOBEHb.
37eMeHTOB /l. N
SNEKTPOHHBIX YPOBHEH aTOMOB XMMUYECKUX
U. Menneneepa Cocmagnambs CXEMBl PACIpENEIeHUs] 3IEKTPOHOB IO
B cBeTe yueHus | anemeHtoB Ne  1—20. TIlomsitue o o
o cTpocHHH JJIEKTPOHHBIM CJIOSIM B JIEKTPOHHOH 000J104Ke
3aBEpIICHHOM 3JEKTPOHHOM YPOBHE.
atoma. Ux P P P
3HaYCHHUE.
5 XapakTepucTUK | XapakTepUCTHKA  JJIEMEHTa-MeTauia | | Xapakmepuzoéamv XAMHUYECKHE JIIEMEHTH 1—3-r0
a XUMHYECKOTO o
eMeHTa 3JeMEHTa-HeMeTalla TI0 WX TOJOXXEHHIO B | MEPHOJOB IO WX TNOoNokeHHto B Ilepmogmdeckoit

Ilepuoguueckoit  cucremMe  XUMHYECKHX
anemeHnToB JI. 1. Menneneena.
JdeMoHCcTpauuu. Mopenu aToOMOB

3J1eMEHTOB 1—3-T0 Nepnuoa0B

cucteMe xuMuaeckux 3imemMenToB J. M. Menneneena.

Apeymenmuposams CBOUCTBA OKCUIOB U THUIPOKCHUIOB
METaVIOB U HEMETaJUIOB MOCPEICTBOM ypaBHEHUI
peakuui.




Knaccudukanus | O0oOmeHne CBeCHU 0 XUMHUYECKUX | Xapaxmepuzo06amb XUMAYECKYIO PEAKIUIO U €&
XUMHUYECKHX peakmsix. Kiaccndukanmust XUMHYECKHX
N . YYaCTHHUKOB (PEareHThl U MIPOLYKTHI PEAKIUN).
peaknuii [0 | peaknuii MO  pa3UYHBIM  OCHOBAHHUSM:
Ppa3IMIHBIM COCTaBy M UHCIy pearupylomux u | Onucbieams NPU3HAKY U YCIOBUS TEUCHNS XUMUIECKUX
MpU3HAKAM. 00pa3ylomuxcsi  BEHIECTB,  TEIUIOBOMY caxuii
3¢ ¢exTy,  HampaBIEHHIO,  HW3MCHCHHIO p '
cTerneHen OKHCJICHUS 9JIEMEHTOB, | Paziuuams DK30TEPMHUYECKUE W OHIOTEPMHUYECKHE
o0pa3ylomux  pearupyrolmuje — BelecTBa, S—
(haze, UCIIOIB30BAHUIO KaTAIN3aTOPA. P '
JlaGopaTopHbIie OTIBITHI. 1. | Coomnocums peakuuu TOPEHHS M IK30TEPMHUYECKHE
Bzaumoneiicteue aMMuakKa U
peaxuuu.
XJIOPOBOJIOPO/IA. 2. Peaxuus
HerTpamm3amyn. 3. Habmonenne termoBoro | Habarodame M onucsligams XUMHYECKHHA SKCIIEPIMEHT C
a¢pdekra peakumu HeWTpammzamum. 4.
. . TIOMOIIBIO PYCCKOTO (POHOTO) A3bIKA U A3bIKa XUMHUH
B3aumozelictBue  cepHOMl  KHCIOTBI ¢
OKCHJIIOM memu(ll). 5. Pasznoxenue
MIEPOKCHUIa BOJOPOAA C TIOMOIIBIO KaTasla3bl
KapTodens
OxucnurensHo- | OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIC Obvacuame, 4TO TaKoe OKHCJINTEIBHO-
BOCCTaHOBUTEJIb
pCakuu. BOCCTAaHOBUTCIIbHBIC pcakuuu, OKHCJIUTCIIb,

HBIE PEaKI[HH.

OnpeneneHre CTENEHEH OKUCICHUS IS
3JIEMEHTOB, 00pa3yIOLIMX BEIIECTBA Pa3HbIX
KiIaccoB. Peakuumu HMOHHOTO O0OMeHa W
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakiuu. OKHUCIUTEIb U BOCCTAHOBHTEIb,
OKHCJICHHE u BOCCTaHOBJICHHE.
CocraBieHne ypaBHEHHUIT OKUCITUTEIh
HO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOOOM

9JIEKTPOHHOTO OanaHca.

HdemoncTpannu. B3zanMmoseiicTBue 1uHKa ¢

Cepod, COJIIHOM  KHUCIOTOM, XJIOPHIIOM
meau(I). Toperne MarHus.
B3aumopneticteue XJIOpHOH u

CEPOBOJJOPOIHOI BOJBI

BOCCTaHOBUTEJb, OKUCIICHUE, BOCCTAHOBJICHHE.
Knaccuguyuposams XUMUYECKHE PEAKIUH 10 MIPU3HAKY
«U3MEHEHHE CTEIICHEH OKHCIICHUS SJIEMEHTOBY.
Onpedensims OKUCINTENb U BOCCTAHOBUTENbD, MPOLECCHI
OKHCJICHHS 1 BOCCTAHOBJICHUS.

HUcnonvzosamsb 3HaKOBOS MOJCINPOBAHUC

TlonsTue o
CKOPOCTH
XHUMHYECKHUX
peakiuii.

[ToHsTHE O CKOPOCTH XMMHYECKOH peakIyu.
dakroppl,  BIAMAIONIME ~HA  CKOPOCTH
XUMHUYECKUX peakuuii: npupoja
pearupyromux BEMECTB, UX KOHLUECHTPALM,
TeMIepaTypa, IUIONA[b COMPHUKOCHOBEHUS,
Hajuuue karaiausaropa. Karamus.
JleMoHcTpanuu. 3aBUCHMOCTH CKOPOCTH
XUMUYECKON pEeaKkLUU OT IPUPObI
pearupyrommx BeecTs. 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOW peaKkuuy OT KOH-
HEHTPAINN pearupylolnX BeIecTB.
3aBUCHMOCTb CKOPOCTH XUMHYECKOH pe-
aKIMX OT IUTOLIA 1 CONPUKOCHOBEHHMS
pearupyronmx BemecTs («KUISIIHHA CIION»).
3aBUCHMOCTD CKOPOCTH XUMHUYECKOH
PEaKLiK OT TEMIIEPATYPhI PearnpyrOIIX
BEILIECTB.

JlaGopaTopHbIe ONBITHL. 6. 3aBUCHMOCTH
CKOPOCTH XUMHUYECKON PEaKnuy OT
MPUPOJBI pEArHPYIOIINX BEIIECTB HA
IpUMepe B3aUMOJICHCTBHS PacTBOPOB
THOCYNb(aTa HaTpus U XJIopuaa oapus,
THOCYNb(aTa HaTPUs U COJITHOM KHUCJIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XUMUUECKOH
PeaKLK OT MPUPOALI METAIUIOB MPH MX

ObvsacHamy, XAMHYECKOH
peaKIum.

Apzymenmuposams BbIOOp eaMHUIL M3MepeHus V.
Yemanaenusamo NPUYUHHO-CJIC/ICTBEHHbIE
BIMSIHMS ~ Pa3JUYHBIX  (PAKTOpPOB  Ha
XUMHUYECKUX PEaKIHil.

Habnwodams 1 onuckieams peakuy MeXIy BEIIECTBAMH
C TIOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHN
IIp06odums ONBITHI, TMOATBEPKAAIOIINE 3aBHCHMOCTh
CKOPOCTH  XHUMHYECKOW peakuu OT  Pa3IUIHBIX
(axTopoB

4TO  TaKo€ «CKOPOCTH

CBA3U
CKOPOCTh




B3aMMOJCHCTBUU C COJITHOM KHUCIIOTOM. 8.
3aBHCUMOCTh CKOPOCTH XHUMHYECKOH
peakLuuu OT IPUPOJIbI KUCIOT NIPU
B3aMMOJENCTBUHN HUX C JKEIE30M. 9.
3aBHCUMOCTH CKOPOCTH XHUMHUYECKOH
peakuuu ot Temnepatypsl. 10.

3aBUCUMOCTh CKOpOCTHU XUMHYECKOH
peaxkuuu oT KOHIIEHTpAaL1H. 11.
3aBUCUMOCTh CKOPOCTHU XUMHYECKOM

peakuuu OT IUIOUAAU COMPUKOCHOBEHHS
pearupyoomux BemecTB. 12. 3aBHCUMOCTb

CKOPOCTH  XHUMHYECKOW  peakuud  OT
KaTalm3aTopa
Xumuaeckue OO0mme XWMHYECKHE CBOWCTBA KHUCIOT: | Xapaxkmepuzoéams  oOImAE XUMHYCCKHE CBOMCTBa
peaKIuy KUCIOT | W3MEHEHUE OKpacKu WHAWKATOPOB, | KUCIOT C TMO3WIHHA TEOPHUH  DIEKTPOIUTHISCKON
B PacTBOpax B B3aMMOJICHCTBHE C METAJUIAMH, OKCHIAMHU H | IHCCOIHAIIHH.
ceeteTO/I. THIPOKCHAaMH  MeTaluioB u  coisiMu. | Cocmasnsims MOJEKYISIPHBIC, TIOJTHBIE W COKPAIEHHEIC
MonekynspHele W WOHHBIC (TIONHBIE W | HOHHBIC YPaBHCHHUS PEAKIHUl ¢ y4acTHEM KHCIIOT.
COKpAIIEHHBIE) YpaBHEHHS peaxmuii. | Apeymenmuposams BO3MOXHOCTD IPOTEKAHUS PEaKIIHi
XuMuyeckun CMBICI COKpAILLEHHBIX | C y4acTHEM KHCIOT Ha OCHOBe IpaBuina bepromie u
YpaBHEHHUU. YCJIOBUS IPOTEKAHUS PEakUUd | psAAa aKTUBHOCTH METaJUIOB.
MEXIy OJJIEKTPOJIUTAaMH [0 KoHUAa. Psa | IIposodumsb ONBITHI, MOATBEPKIAIONIUE XUMUIECKUE
AKTUBHOCTH METAJLIOB. CBOWCTBA KHUCJIOT, C COOJIIOZICHHEM NPaBUII TEXHUKU
Jlabopatopuble ombIThbl. 14.J3MeHeHue | 6e30mMacHOCTH.
OKpacKd WHAMKATOPOB B KUCIOTHOH cpene. | Habarodams M onucviéams Peakiiiy ¢ Y9aCTHEM KHACIOT
15.Peakimsi  HEWTpaJW3alMd  pPacTBOpa | C IOMOMIBIO PYCCKOTO (POIHOTO) SI3BIKA U SI3BIKA XUMUH
mENoYM  pa3jMYHbIMM  KUCJIOTaMu. 16.
[omyuenne ruapoxcuga memu(ll) m ero
B3aMMO/ICHCTBHE C Pa3IMIHBIMH KUCIOTAMHU.
17. BzauMopeicTBHE CHIIBHBIX KHCJIOT C
okcugom meau(ll). 18-20. Bzaumoneiictere
KucinoT ¢ wmeramamu. 21. KadecTBeHHas
peakuuss Ha kapOoHat-noH. 22. [TomyueHue
CTY/HS KDEMHUEBOU KUCIIOTHI.
23. KauecTBeHHas peakuus Ha XJIOPHI- UIH
CyJb(aT-uOHBI
10 Xumuueckue O6mue xuMu4eckue cBoWcTBa menodeit: | Cocmasnams MONEKYJSIPHBIE, TOJHBIE U COKpAIlleHHBIE
peaxuuu B3aUMOJICHICTBAE C KHCJIOTAMH, OKCHIAMH | HOHHBIC YPaBHEHUS PEAKIHi C y9aCTHEM OCHOBAHHUH.
OCHOBaHUU B HEMeTalIoB, cosiMu. OO0Iue XUMHYECKHue | Apeymenmupogams BO3MOKHOCTh MPOTEKAHUS PEaKIIHiA
pacTBopax B CBOWCTBAa  HEPACTBOPUMBIX  OCHOBAHHIA: | C y4acTHEM OCHOBAaHMU Ha OCHOBe IpaBmia beproie.
ceeteTO/I. B3aWMOJICHCTBHE C KUCIOTaMH, pa3liokeHue | [IposoOums OMBITHL, TONTBEPKAAIONIANEC XHUMHUYCCKHE
TIPY HaTpEBaHUH. CBOWCTBA OCHOBaHUii, C COONIIOJICHUEM TPABUI TEXHUKU
JladopaTopHbie onbIThbl. 24.V3MeHeHne | 6€30MaCHOCTH
OKpacKd HHIMKATOPOB B IIENOYHON cpere. | Habarodams U onuceiéams peakiuyl ¢ y9aCTHEM KHUCIIOT
25. B3aumoneiictue meso4en C | C IIOMOMIBIO PYCCKOTO (POIHOTO) SI3BIKA U A3BIKA XUMHUH
yIIeKucapiM — TrazoMm. 26. KauecTBeHHast
peakius Ha KaTHOH  aMMOHusA.  27.
[omyuenne ruapoxcuga memu(Il) u ero
pasiioxKeHue
11 Xumnueckue OO1mye XMMUYECKHe CBOMCTBA CPETHUX Xapaxmepuzosamsb 00IIMIe XUMUYECKHE CBOMCTBA coJeit
peakuuu cojel | colieii: B3aMMOJICHCTBHE C KHCIOTaMH, C TO3UIIMIA TEOPHHU ICKTPOTUTHICCKON TUCCOIUALINH.
B PacTBOpax B HIeTI0YaMH, COJIIMU M METaJUTaMHU. Cocmagnsimes MOJNEKYISAPHEIC, MOJIHBIC H COKpAIIEHHBIC
ceeteTO/I. B3aumopelicTBe KUCIBIX CONEH CO HOHHBIE YPaBHEHUS peaKLUil ¢ y4acTUEM COJIEH.
HIeTI0YaMHU. Apeymenmupoeams BO3MOXKHOCTb IMPOTEKAHUS PEAKIUH
JlaGopaTopHble ONBITHI. | C ydacTHeM coJieil Ha ocHOBe npaBuia beprosie.
28.B3aumoeiicTpre KapOOHATOB ¢ | IIposooums ONBITHI, TOATBEPKIAIONINE XUMHUYICCKUE
kucnoramu. 29. I[lomydeHne TUAPOKCHAA | CBOWCTBA CoOJIeH, ¢ COOJIOJCHWEM TMIPAaBWJI TEXHUKH
skene3a(lll). 30. BaaumonelicTBue xene3a ¢ | 6€30MacHOCTH.
pactBopoMm cynbdara meau(1l) Habniooams n onucvliéams peakiiuy ¢ yIaCTHEM COJICH ¢
TIOMOIIBIO0 PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMHUH
12 T'uaponus T'maponus, kak OOMEHHOE B3aUMOJEHCTBUE | Ycmanasnueams 3aBUCUMOCTH MEXKIY COCTaBOM COJIM U
COJIEH. coiet ¢ Bomoil. I'maponn3 coiM CUIIBHOTO | XapaKTepoM T'HApOJIH3a

OCHOBAHHUSA U CJIA00N KHCIOTEIL. FI/IHPOJ’II/B
conmy Cnaboro OCHOBAaHMS U  CHIILHOM

Ananusuposams Cpeny pacTBOpa COMH C TMOMOIIBIO
WHIUKATOPOB




kucnotsl. [kana pH.
JdemoncTpanuu. OmpenenceHue xapakTepa
Cpelibl B pacTBOpax COJIEH.

Ilpocnosuposams TUI THUAPOIU3a COJUM HA OCHOBE
aHanmu3a ero (opMyJIsl

13 [IpakTryeckas CBoiicTBa KHCJIOT, OCHOBaHHH, OKCHIOB W | Ymems oOpamarscs ¢ 1ab0paTOpHBIM 000PYIOBaHUEM U
pabora 1. | conelt B cBeTe TCOPHUH DIEKTPOIUTHUECKON | HArpeBaTENbHBIMA TPUOOpPAaMH B  COOTBETCTBHH C
Pemenne JIICCOIIHAITII TIpaBUJIAMH TEXHHUKH 0€301IaCHOCTH.

SKCIIEPUMEHTAI Habnrwoams cBOWCTBA AIEKTPOIUTOB M MPOUCXOISIIIAX
BHBIX 3aJa4 II0 C HUMH SIBIICHUH.
TeMe Habnwoamv w  onucvieams peaknud ¢ y4acTHEM
«DNEeKTPONUTUY JEKTPOIIMTOB C MOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTrO
eckas WUJIM POJIHOTO) A3bIKA U SI3bIKA XUMHH.
JUCCOIMALIUS Dopmynuposamsp BBIBOJIBI o pe3yabTaTamMm
MIPOBEAECHHOI0 IKCIIEPUMEHTA
14 O0600611eHNe U cCUCTeMaTH3alMs 3HAaHUH 0 TeMe «XHMHUYECKHE PeakIiy B PACTBOPax JIEKTPOIUTOBY
15 KoHnTponbHas pabora 1 no TeMe «XUMHYECKUE PEaKLMK B PACTBOPAX JIEKTPOIUTOBY
HemeTtayibl 1 UX coeinHeHus (25 4)
16 O6mas CtpoeHue aTOMOB HEMETAIIJIOB U UX Obvsacuamsb, 4TO TAKOE HEMETAILIHI.
XapakTepucTuka | mojoxenue B [lepuoamdaeckoit cucteme. Psan | Cpasrusams anmoTpomHble BUIOU3MEHEHHS KHCIOPO/Ia.
HEMETaJIOB 3IEKTPOOTPHUIIATEIEHOCTH. Packpvieams IPUYMHEL aJTTOTPOITHH.
Kpucrannmndeckne peméTkn HeMeTauioB — | Xapakmepuzogams XUMHUYECKHE >SJICMEHTHI-HEMETaUIbI
MPOCTHIX BEIIECTB. AJIIOTPONHA U €€ u MIPOCTEIC BeleCcTBa-HEMETaUThL: CTpOCHHUE,
nprarHEL. OU3HYECKre CBOMCTBA (u3nvecKkre M XMMUYECKHE CBOUCTBA HEMETAIIIIOB.
HeMeTaioB. O01re XumMuieckue cBoiicrea | ObvsacHamo 3aBUCUMOCTh OKHCIIUTETIBHO-
HEMETaJJIOB: OKUCIIUTEIbHbIE U BOCCTAHOBUTENBHBIX CBOWCTB (MM npeocKasviéams
BOCCTaHOBUTEILHBIE. CBOWCTBA) 3JIEMEHTOB-HEMETAJUIOB OT MX IOJIOKEHHS B
Jemoncrpanuu. Kosutekius HemetauioB. | Ilepuoandeckoil cucreme xuMudeckux anemeHToB 1. M.
Mopenu KPUCTAJIIMYECKUX pewi€rox | Menneneesa.
HEMETaJIOB: aTOMHBIE M MOJEKYISApHBIE. | Ycmanasnueams NPUYUHHO-CIIEJICTBEHHBIE CBA3U
O30HaTOp W TPUHIMIBEI €ro paboTHL. | MEXKIy CTPOCHHEM aToMa, XHMHUYECKOW CBS3BIO, TUIIOM
l'opeHne HEMETalUIOB — MPOCTBIX BEIIECTB: | KPUCTAJUIMYECKOH  PEIIeTKH  HEMETaUIOB W WX
cepsl, hocdopa, TpeBecHOTrO YIIIs. COCIMHEHUH, NX (PU3UICCKUMU CBOIICTBaMHU.
Jloka3vbi6ambOTHOCUTEIFHOCTh TOHATHH —«METaDy |
«HEMETaJD)

17 Oo6mas lanmorensl, cTpoeHNe UX aTOMOB M MOJIEKYH. | Xapakxmepuzogamv CTpOCHHUE, ¢dusndeckue "
xapakTepucTuka | OU3MUECKHe ¥ XUMHYSCKHE CBOMCTBAa | XHMHYECKHE CBOMCTBA, MONYYCHHE W IPHMCHCHHE
3JIEMEHTOB rajJloTeHOB. 3aKOHOMEPHOCTH W3MEHEHHMs | TaJIOTeHOB B IJIaHE O0IEro, 0COOEHHOI0 M EMHUIHOTO.
VIIA rpymnmst CBOMCTB TaJIOTEHOB B 3aBUCUMOCTH OT UX | Ycmanasenusamo MIPUYMHHO-CIICICTBEHHbIE CBsI3U
— raJoreHoB nonoxeHus B Ilepuoaunyeckoil cucreme. | MeXAy CTPOCHHMEM aTOMa, XMMUYECKOH CBSA3BIO, THUIIOM

HaxoxneHue rajaoreHoB B NPUPOJAE U HUX | KPUCTAUIMUECKOU peleETKH TaJIOr€HOB, 150,
nojxydeHue. 3HAaYeHHWE M NPHUMEHeHHEe | (M3MYECKUMH U XMMHUUYECKHMMHU CBOWCTBAMU

TaJIOTEHOB.

Jdemoncrpanuu. OOpa3ubl TajloreHoB —

MPOCTBIX BEIIIECTB. B3aumonetictBue

rajJlorTeHOB ¢ MeTalaMH. BslTecHeHHe

xJiopa OpOMOM WJIM HOJa U3 PacTBOPOB UX

coJiet

18 CoenuHeHus lanoreHoBOOPOIBI M  COOTBETCTBYIOUIME | Xapaxkmepuszosams COCTaB, (PU3NYECKHE M XUMHUYECKHE

TaJIOTEHOB UM  KHCJIOTBI:  IUIABHKOBAs,  COJITHAs, | CBOWMCTBA, MOJIYYEHHE W TPUMEHEHHE COeIWHEHHH
O6poMoBOIOpOIHAS, MOJIOBOIOPO/IHAS. | TAJIOTEHOB C HCIOJB30BAHHEM PYCCKOTO (POIHOTO)
Tlanorennnpl. KauecTBeHHBIE peakmuy Ha | SI3BIKA U A3BIKA XUMUH.
rayoreHuA-HoHbl. Ilpumenenne coequaennii | Hasviéams COCTUHEHHS TallOTeHOB MO (opmyne u
TaJIOTEHOB M X OMOJIOTHYECKAast POIb. cocmagnames GOPMYIBI IO UX HA3BaHUIO
demoncrpanmus. Komnexkuuss npupoiHbeix | Yemauasnuseamo MIPUYUHHO-CJIC/ICTBEHHbBIE CBSI3U
COEJMHEHUH xJIopa. MEXJy XUMHUECKOH CBSI3bI0, THIIOM KPHUCTAJTMYECKON
JlaGopaTopHbIe ONBITHI. pPELIETKN COCIMHEHHWH TaJIOTeHOB, MX (DU3MUECKHMU H
31.Pacno3HaBaHue rajioreHu1-MOHOB XUMHUYECKHUMH CBONCTBaMHU.
Ilposooums, Habmodame W ORUCHIGAMb XUMUYECCKHN
SKCHEPUMEHT 10 PAaClO3HABAHMIO TaJOr€HUA-UOHOB C
COOJIIO/ICHHEM TTPABUJI TEXHUKH O€30I1aCHOCTH.
Buvinonnams pacdeThl MO0 XUMHUYECKHM (QOpPMyNIaM H
YpaBHCHHSAM pEaKIuil, NPOTEKAONNX C YYaCTHEM
COEJIMHEHUII raJIOr€HOB
19 IIpakTudeckas ConsiHasi KHCIIOTa — CHIIBHBIN DJIGKTPOJIUT. | Ymemsb oOpamaThes ¢ JIaOOpaTOPHBIM 00OPYIOBAHHEM H

pabora 2.

Tunmaasie pCakuun KHCJIOT:

HarpeBaTeIbHBIMA TPHUOOpPaMH B  COOTBETCTBHH C




«3yuenne B3aUMO/ICHCTBUE C METaJUIaM{, OCHOBHBIMHU | TPaBHJIaMH TEXHHKH 0E30I1acHOCTH.
CBOICTB ¥ aM(OTEpHBIMH OKCHAAMH, OCHOBAaHUAMH U | Habao0ams CBOWCTBA JNIEKTPOIMTOB M NMPOUCXOAAIINX
COJITHOH aM(pOTEpHBIMH  THUAPOKCHIAMH, COJIIMH. | C HUMH SIBICHUH.
KHCIIOTBD) KagecTBeHHast peakys Ha XJIOPUA-HOH. Habmodams WM onucblgams PEaKUUM C  y9aCTHEM
JIEKTPOIUTOB C IOMOIIBIO ECTECTBEHHOTO (PyCCKOTO
WJIN POJHOTO) SI3BIKA U SI3bIKA XHMUH.
Dopmynuposamp BBIBOJIBI o pesynbTaram
IIPOBEICHHOT0 SKCIEPHMEHTA
20 O6mas Oo01mas xapakrepuctuka sneMeHroB VI A — | /lasamb  00IIyl0  XapaKTepUCTHKyaToMaM, HpPOCTHIM
xapakrepuctuka | rpymmnsl. Cepa B IpUpoieH e€ MoTydeHHe. BEIIECTBAM U COCIUHEHHSIM XaJIbKOT'€HOB B 3aBUCUMOCTH
anemenToB VI A | AnnoTpornHeie MOAU(UKAIMU CEPhI U UX OT uX nojoxxeHus B [lepuoauyeckoii cucreme.
-XaJIbKOT'€HOB. CBOMCTBA. XMIMUYECKHE CBOHCTBa cepbl U €€ | Xapaxkmepu3o6ams CTPOCHHE, AIIOTPONHS, (pU3HYECKUE
Cepa NpUMEHEHHE. U XUMHYECKHE CBOWCTBA, MOJYyYCHHE M IPUMCHEHHE
JemoncTpanum. B3anmonelictBue cepsl ¢ CepBI.
MeTauiaMu. 'opeHne cepsl B KHCIOPOIe Yemanagnusams  TIpUYMHHO-CIEACTBCHHBIE  CBA3M
MEXIY CTPOCHHEM aTOMa, XMMHUYECKOH CBS3bIO, THIIOM
KPHCTAJUIMYECKOH PEmETKN cephl, €€ (U3MUCCKUMH U
XMMHYECKIMH CBOUCTBAMH.
Boinoansames pacu€Tl MO XUMHYECKHM (QopMyiaM H
YpaBHEHHSM peaKlnii, IPOTEKAIONIUX C YYaCTHEM CEPBI.
IIposooums, nabodamv M OnUCHIGAMb XUMUUECKHA
9KCIIEPUMEHT MO TOPEHUIO Cepbl Ha BO3AyXe U B
KUCJIOPOA€ C  COOJIIOIGHMEM  MpaBWJI  TEXHUKHU
0e30macHOCTH
21 CepoBonoponu | CepoBogopos: CTpOCHUE MOJIEKYJIBL, | Xapakmepuzoeéams cocTaB, GU3MYECKUE U XUMUYECKUE
Cynb(hUIBI ¢u3nyeckre M XMMHYECKHE, TOJlydYeHHWE W | CBOMCTBA, MONyYCHHE M MPUMEHEHHE COCIMHEHUH CephI
3HaueHne.  CepoBOAOpOJHAS  KHUCIOTA. | B CTENEHH OKUCICHHS —2 C HCIIOJIH30BAaHHEM PYCCKOTO
Cynbduap! n ux 3HaueHue. JIroMuHODOPEI. (poaHOTO) SI3bIKA U SI3bIKA XUMHH.
Jemoncrpanms. Konnexkuus cynbpuaHbix Hasvisams coeqyHEHNs cepbl B CTENIEHW OKHCICHUS —2
pya. KauecrBennas peakiust Hacynb(u- 1o hopMyse u cocmasismes GOPMYIBI 10 UX HA3BAHHMIO.
WOH Cocmagnams MONEKYNApHbIE W WOHHBIC YpaBHEHUS
peakuui, XapakTepu3yIIIME XHUMHUYECKHE CBOMCTBa
COE/IMHEHHIA Cepbl B CTEIICHN OKUCIICHUS —2.
Onucvigams  TPOLECCHl  OKUCICHHUSI-BOCCTAHOBIICHHUS,
onpedeisimb ~ OKHUCIUTENb ¥ BOCCTAHOBUTEIb U
cocmaenams  JJEKTPOHHBIM OajllaHC B peakuusix ¢
y4acTHUEM CEpbI B CTEIICHU OKUCIICHUS —2.
Yemanasiueams  TIpUYMHHO-CIEACTBEHHBIE  CBA3M
MEXAY XUMHYECKOH CBS3bIO, THIIOM KPHCTaJUIMYECKON
pPemETKN COEAWHEHWI cepbl, WX (QHU3NYECKUMH W
XMMHUYECKHMH CBOWCTBAMHU
22 Kucnoponnsie Oxcupn  cepwi(IV), cepHucras KucnoTa, | 3anucwiéams (HOPMYIBl OKCHIOB CEPHI, HA3bI6AMb WX,
COEIMHEHUS cynbpurel. KadecTBeHHass peakuust Ha | onucbl@ams CBOMCTBA Ha OCHOBE 3HAHMH O KHCJIOTHBIX
cepsl CyIb()UT-UOH. OKCHJIaX.
Oxkcup cepri(VI), cepHast kucnoTa, Xapaxmepuzoeams cOCTaB, QU3NIECKUE W XUMHUYECKHE
cynbgatel. Kpucramnoruaparsr. CBOMCTBA CEpPHOW KHCJIOTBI KakK 3JEKTPOJUTa C
KauecTBeHHast peakiys Ha Cyib(har-uoH. HCIIOJIb30BAHMEM PYCCKOrO (POAHOTr0) s3bIKA U SI3bIKA
Jemoncrpanun. ObecriBeunBaHme XUMUH.
OKpAILICHHBIX TKaHEH U IIBETOB CEPHUCTBIM Cocmagnsims  MONEKYNSPHbIE W WOHHBIE YpaBHEHUs
ra3oMm. peakuuii, XapakTepu3yIOIINX XWMHYECKHE CBOWCTBA
BsaumopelicTBre KOHLIEHTPUPOBAHHOM CEpHOU KUCIIOTHI.
cepHoii kucyotsl ¢ Menpio. OOyrimBanue Pacnosnaeamuscynbhar-uoHsl.
OpPTaHMYECKUX BEIIECTB Xapaxmepuzosams ~ CBOWCTBa  KOHIIEHTPUPOBAHHOMN
KOHLEHTPUPOBAHHON CEPHON KHCIIOTOM. CEpHOI KHCJIOTHI KaK OKHCIUTENS C HCIIOJb30BaHHEM
JlaGopaTopHbIe ONBITHI. pyccKoro (poHOro) s3bIKa U S3bIKa XUMHH.
32. KadyecTBeHHBIE peaKIuy Ha Cyibdar- Cocmasnsmo YpaBHEHHSI OKHCJIUTEIHHO-
HOHBI. BOCCTaHOBHTEIIBHBIX PEAKIMH METOAOM 3JIEKTPOHHOTO
GanaHca.
Boinonname pacu€Tel MO XUMHYECKHM (QopMyiIaM H
YPaBHEHHSAM pPEaKIHUH, MNPOTEKAIOIINX C YJaCTHEM
CEpPHOU KUCIIOTHI.
Habmodams v onuceiéams XUMAYECKHH IKCIIEPUMEHT
23 [IpakTrueckas CepHast KHCIIOTa — CHIBHBIM DIEKTPOJIUT. | Ymems oOpamarbes ¢ 1a00paTOpHEIM 000PYIOBaHHEM U

pabora 3.

CBoiicTBa pa30aBICHHON CEpPHOW KHCIIOTHI,

HarpcBaTCJIbHBIMU npn60paM1/I B COOTBCTCTBHU C




«3yuenne KaK THITUYHOHN KHCJIOTBHI: B3aMMOJAEHCTBUE C | MPaBUIaMH TEXHHKH OE301acCHOCTH.
CBOWCTB CEpHOH | MeTayslaMH, OCHOBHBIMH W aM(oTepHBIMU | Habniodams CBOMCTBA 3JEKTPOJUTOB U MPOUCXOJISIINX
KHCJIOTBD OKCHJaMH, OCHOBAHUSAMH H aM(OTEPHBIMH | C HUIMU SBIICHUH.
TUOpoKcHAaMu, cosiMA.  KadectBenHast | Habarooams W onucvleams PEaKIud C  yIacTHEM
peaxmus Ha cyab(paT-noH. JJIEKTPOJIUTOB C TOMOIIBIO0 E€CTECTBEHHOTO (PYCCKOTO
WA POJHOTO) SI3bIKA U SI3BIKA XFMHH.
Dopmynuposamp BBIBOJIBI o pesynbTaram
MIPOBEICHHOT0 SKCIIEPHMEHTA
24 O6mas OOmast xapakTepucTHKa »3j1eMeHTOB VA | /lasamb 0O0IIyl0 XapaKTepUCTHKyaTOMaM, HpPOCTHIM
XapaKTEepUCTHKA | rpymmbl.  A30T, CTpPOGHHME aroMa | | BellecTBaM M COCJUHEHHSM  ITHUKTOTCHOB B
XUMHUYECKHX Mojekynbl. @dusnueckne M XMMHYECKHE | 3aBUCUMOCTH OT HUX MOJOXeHHs B Ilepuoauueckoii
31eMeHToB VA CBOWCTBAa M NpHMEHEHHE a30Ta. A30T B | CUCTEME.
rpymmnsl. A30T NPUPOJIE U ero OHOIOTHYeCKast POIlb. Xapaxmepusosambo CTpOCHHUE, bu3myeckue u
Hemoncrpanus. [Inarpamma «Cocrtas XIMHYECKHE CBOIMCTBA, MOydYeHUE W TIPUMCHEHUE a30Ta
BO3AyXa». BuaeopparMeHTsI U caiapl C HUCIIONIb30BaHUEM PYCCKOTO (POIHOTO) SI3BIKA U sI3BIKA
«[Itnapn 6a3aper» XAMHH.
Hasvigamsy  coenmueHus azota mo  QopMmyne u
cocmagname GOPMYIBI IO X HA3BAHUIO.
Yemanaeiueams ~ TIPUYMHHO-CICICTBCHHBIE  CBS3H
MEXAy CTPOGHHEM aToMa W  MOJICKYJbl, BHIOM
XUMHUUYECKON CBSI3M, TUIIOM KPHUCTAUIMYECKOM pElIETKH
a30Ta 4 €ro (1)I/I3I/I‘IeCKI/IMI/I M XUMHUYECKUMH CBONCTBaAMHU.
Boinoansims pacu€rbl MO XUMHYECKMM (QopMysiaM M
ypaBHEHHSM peaklyii, IPOTEKAIOIINX C y4aCTHEM a30Ta
25 Ammuak. Conu | AMMHaK, CTpPOEHHUE MOJIEKYJIBI u | Xapakmepuzoéamvb  COCTaB, CTPOECHUE  MOJEKYJIBL,
aMMOHUS (m3nveckne cBoiicTBa. AMMHayHas BOZa, | GU3MYECKHE W XHMHYECKHE CBOWCTBA, MOIYYCHHE U
HAIIATBIPHBIA ~ CIIUPT, THAPAT aMMHaKa. | IPUMEHCHHE aMMHaka C HCIOJIh30BaHUEM PYCCKOTO
JIOHOpHO-aKIeTITOPHBIN MeXaHU3M | (POJHOTO) SI3bIKA U S3bIKA XUMHH.
00pa3oBaHUS KaTHOHA amMMoHUs. | Haszvbieams conu aMMOHUS 110 (HOpMYJIaM B COCMABIAMb
BoccTraHoBHTENEHBIE CBOWCTBA aMMHAKA. (hopMyIIBI IO HX HA3BaHUSM.
Comn aMMOHHS ® WX TpUMEHeHHe. | 3anucviéams MOJCKYISPHbBIE W HWOHHBIC YpPaBHEHHS
KauecTBeHHass  peakuusi Ha  KaTHOH | peakluid, XapaKTepu3ylollue XHMHYECKHEe CBOIiCTBa
AMMOHMUS. aMMHaKa U cojieli aMMOHHUS.
Jemoncrpanuu. Iloxydenue, cobupanue u | Cocmasnsamo ypaBHEHHSA OKHCITUTETIFHO-
pacno3HaBaHHe aMMHuaka. Pasnoxxenue BOCCTaHOBUTEJIBHBIX PEAKLHU C y4acTHEeM aMMHaKa C
Ouxpomara aMMOHHUSI. MIOMOIIIBIO 3JIEKTPOHHOTO OanaHca.
JlaGopaTopHbIe ONbITHI. Yemanaenueamo NPUYUHHO-CIIC/ICTBEHHBIE  CBSI3U
33. KauecTBeHHas peaknus Ha KaTHOH MEXIy BHIAMH  XHUMHYCCKHX  CBS3CH, THIIAMU
aMMOHUS KpUCTaJUTHIECKUX PEIIETOK aMMHaKa W COJIeH aMMOHUS
1 X (PU3UYECKUMH U XUMHUYECKAMHE CBOMCTBAMH.
Ilposooums, Habmodame W onucvbiéames XUMUYECKHN
9KCIIEPUMEHT 10 pACIO3HABAHMIO HMOHOB aMMOHHS C
COOITIOICHUEM TPABWIT TEXHUKHU O€30TTaCHOCTH.
Boinonname pacd€Tel MO XUMHYECKHM (opMynam u
yYpaBHEHHSM pEaKLHUil, TNPOTEKAIIINX C Yy4acTHEM
aMMHaKa
26 IIpaktuyeckas ITonyuenue, cobupanue u pacro3HaBaHUE Tonyyamy, cobupamyp u pacnosnasamo
pabota 4. amMMuaka. MzydeHnne pacTBOPUMOCTH ammuakOopawamocs ¢ 1a00paTOPHBIM 000PYTOBAHHEM
«l'[onyquHe aMMHaKka B BOJAC U XapaKTEPUCTUKA U HarpeBaTCIbHBIMHA npn6opaM1/I B COOTBETCTBHUU C
amMMHuaKa u OCHOBHBIX CBOMCTB TH/IpaTa aMMHaKa. MIpaBUJIaMU TEXHUKH O€30I1aCHOCTH.
U3y4eHHe ero KavecTBeHHas peakiys Ha KaTHOH aMMOHUs | Habnodams U onucsliéams XAMUYECKUH IKCIIEPUMEHT C
CBOHCTB» TTOMOIIBIO PYCCKOTO (POIAHOTO) SA3bIKA U A3bIKa XHUMHH.
Dopmynuposams BBIBOJIBI o pe3ynbTaram
MIPOBEJCHHOT0 SKCIIEPUMEHTA.
Compyonuuams B TIpoliecce y4eOHOTO B3aUMOJICHCTBUS
pH paboTe B TpyIax
27-28 Kucmopoacoaep | Okcumsl a3oTa: HeconeoOpa3yoomue u Xapaxmepuzosamsb cOCTaB, (PU3MUECKUE U XUMUUICCKUE
JKarue KHCJIOTHEIE. CBOWCTBa, TOJydeHHE W NPUMEHEHHE OKCHIOB a30Ta C
COCIIITHEHUS A3zoTHCTas KHCIOTa M HUTPUTEHIL. HCTIOJB30BaHUEM PYCCKOTO (POIHOTO) S3BIKA M SI3BIKA
asora A3OTHAs KHCIIOTa, €€ MOTyICHNE ’ XAMHH.

cBorictBa. Hutpartsr.
Jemoncrpaunun. Bzanmonelictsue
KOHIEHTPUPOBAHHOMN a30THOM KUCJIOTHI C

Cocmagnams MOJCKYJSIDHBIE W HOHHBIE YpaBHEHUS
peakuui, XapakTepu3yloUulue XUMHYECKHE CBOWMCTBA
OKCHJIOB a30Ta.




Menpto. ['openne uépHoro nopoxa.
PasznoxeHue HUTparTa Kajaus U TOpeHue
JIPEBECHOTO YrOJbKa B HEM.

JlaGopaTopHble onmbIThI. 34. XUMIYECKHUE
CBOMCTBA a30THOM KHCJOTHI, KaK
3JIEKTPOJINTA

Yemanaenueamo MIPUYUHHO-CJIEICTBEHHBIE CBSI3H
MEXITy BHIOM XUMHYIECKOH CBSI3H, THTIOM
KPUCTAJUTMIECKON pEMmETKH OKCHIOB a30Ta H HX
(pU3NIECKUMHU B XUMUYIECKAMHU CBOHCTBAMHU.
Xapaxmepuzoseams cocTaB, (PU3NIECKHE W XUMHUYICCKHE
CBOMCTBAa  a30THOM  KHMCIOTBI  KaK  3JIEKTPOJINTA,
MPUMEHEHHE C HCIOJb30BAaHUEM PYCCKOro (POJHOTO)
SI3BIKA U SI3BIKA XUMUH.

3anucviéams MONEKYJSIPHBIE W HWOHHBIE YpaBHEHHUS
peakuui, XapaKTepu3yIoUIue XHUMHYECKHE CBOWCTBA
A30THOW KHCJIOTHI KaK 3JICKTPOJIUTA.

Ilposodums, Habmodams M ONUCHIEAMb XAMHYECKUI
SKCIIEPUMEHT, XapaKTEpU3YIOLIUMN CBOMCTBa a30THOM
KHCJIOTHl KaK DJJEKTPONIUTA, C COONIOJCHUEM IIPaBHII
TEXHUKH 0€30IaCHOCTH.

Xapaxmepuzosamsv a30THYIO KHCIOTY KaK OKHCIHTENb.

Cocmaenamo YpaBHEHHMS OKHCIIMTEIIBEHO-
BOCCTaHOBHUTEIHLHBIX peakuui, XapaKTEePU3YIOIINX
XMMHYECKHE  CBOMCTBA  a30THOM  KHCJIOTBHI  Kak

OKHCJIUTEJIS, C IOMOIIBIO 3JIEKTPOHHOTO OanaHca.
IIposooums, Hnabrodamv M ONUCHIGAMb XUMUUECKHMA
SKCHEPUMEHT, XapaKTEPU3YIOIIUM CBONCTBA a30THOM
KUCJIOTHl KaK OKHUCIUTENs, C COOJNIOACHHEM TMpaBHI
TEXHUKH 0€30I1aCHOCTH

29 Docdop u ero ®ocdop, cTpoeHHe aTtomMa W AIOTPONHS. | Xapakmepu306ams CTPOCHHE, AJTIOTPOIHIO, (PU3HIECKUE
COCIIITHEHUS ®ocounpr. Pocoun. Oxcun pochopa(V) U | ¥ XUMHUIECKHE CBOWCTBA, IONyYCHHE W IMPUMCEHCHHE
oprodochopras KHCJIOTA. ®Docoatel. | docdopa ¢ HCHOTB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA
Docdopusle ynodpenns. THCeKTHINABL. U SI3bIKA XUMUH.
JemoncTpanmun. OOpasisl TPUPOIHBIX CaMOCTOSTeNIbHO ~ onuchiéamb ~ CBOWCTBA  OKCH[
coenmHeHNH hocdopa. [operne pocopa ¢dochopa(V) kak KHCIOTHOTO OKCHIA U CBOICTBa
Ha BO3AyXe U B kucinopone. Ilomyuenue opTOQOCHOPHOI KUCIIOTHI.
6esoro ochopa U UCTIBITAHKUE €T0 CBOMCTB | Mumocmpuposams ~ 3TH  CBOWCTBA  ypaBHEHHSIMH
JlaGopaTopHble onbITHI. 35.KauecTBeHHBIE | COOTBETCTBYIOIINX PEAKIIHIA.
peakiuu Ha Ghochar-uoH Ilposooums, nabawdamv M ONUCHIGAMb XUMHUUECKHMA
9KCIIEPUMEHT C  COONIOJICHMEM MpaBWJI  TEXHUKH
6€e301acHOCTH.
Pacnosznasamvdocdar-noHsl
30 Oo6mas OO0mas xapakTepucTHKa IeMeHTOB |V A- Jlasames 0OMIyI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM

XapaKTEePUCTHKA | TPYIIIBI: OCOOEHHOCTH CTPOEHHS aTOMOB, BEIIECTBAM M COEJIMHEHUSIM 3JeMeHTOB [V A- rpymmsl B

3JIEMEHTOB MPOCTHIX BENIECTB M COSTUHEHUN B 3aBUCHMOCTH OT WX ToyiokeHust B Ileproxnueckoit

IVA- rpynms. 3aBUCHMOCTH OT I10JIOXKEHHS 3JIEMEHTOB B cHcTeME.

Yraepon Ilepuonnueckoit cucteme. YTriepon. Xapaxmepuzosams CTpOEHHE, AJUIOTPOIHUIO, (GPU3UUECKHE
AuoTpornHbie MoAU(pUKAIIMKI: aIMa3s, U XUMHYECKHE CBOWCTBA, MOJIyYeHHE M IHPUMEHEHHE
rpadur. AMOp(dHEIA yriepos u ero copra: aMmop(HOTO yriepoaa U ero COPTOB C HCIOIh30BAHHEM
caka, aKTUBUPOBAHHBIH yroyib. AZCOpOLUs. | pPycCKOro (POJHOIO) s3bIKa M A3bIKa XUMHH.
XUMHUUECKHEe CBOMCTBRA yriepoa. Cpasnusams CTpOCHUE U CBOWCTBA anMasa U rpadura.
Kokcoxumudeckoe ponu3BOJICTBO U €r0 Onucwi8ambOKUCIUTEIbHO-BOCCTAHOBHUTENILHBIC
npoaykiust. KapOoumsr. CBOMCTBA yriiepoja.

Jdemoncrpanmmn. Komnekuus  «O6pasusl | [Iposodums, nabmodams M ORUCHIEAMb XUMHYECKHH
HPUPOTHBIX COE/IMHEHUH yriieposia». | 9KCIIEPUMEHT C  COONIOJICHMEM NpaBWJ  TEXHUKH
Moptper H. . 3enmnckoro. [lornomenue | 6e30macHOCTH
AKTHMBUPOBAHHBIM  yINIEM  pacTBOPEHHBIX
BEILECTB i ra3oB. YecrpoiicTBO
IPOTUBOTa3a

31 Kucnoponconep | Oxcun yraepoma(ll): crpoenme mounexyssl, | Xapakmepuszosams coctaB, (pU3NYECKHE M XUMHUYECKHE

Kalue MOTy4CHHE n ero ceoiictBa. Okcupa | CBOHCTBA, NONyYCHHE U IPUMEHEHHE OKCHIOB YIiIepona

COCIMHEHUS yraepona(IV): CTpOeHHue MOJIEKYJIBI, | C MCIIOJIb30BAHHEM PYCCKOTO (POJHOTO) SI3bIKA M SI3bIKA

yriiepoaa MOJIydeHHE W €ro CBOMCTBA. YTOJbHAsA | XUMHH.
kucnora. Comu  yrompbHOM — KHCIIOTHL: | Ycemanaenusams — TPUYUHHO-CICACTBEHHBIE  CBS3HU
KapOOHATHI u THAPOKApOOHATHL. | MEXIy  BHIAMH  XHMHYECKHX  CBS3€H,  THIAMHU
TexHn4deckas 1 MUIIEBAsT COAA. KPHCTAJUIMYECKUX  PEIMIETOKOKCHIOB  YIiepoja, HX
JlaGopaTopHbIe ONBITHI. (U3MYECKUMH M XUMHUYECKUMH CBOWCTBAMH, & TaKKe
36. ITomyueHue u cBoiicTBa yroabHOMI IIPUMCHEHHUEM.

KHCJIOTBHI. Cobniooams TpaBuiia TEXHUKH OE30MAaCHOCTH NP




37. KauecTBeHHas peakuus Ha KapOOHaT-
HOH

UCIIOJIb30BaHUH TIEYHOTO OTOIUICHHMSI.
Okasvieamsb TIEPBYIO IOMOIIB TIPH OTPABJICHUH YrapHBIM
ra3oM.

Xapaxmepu3zoeams cOCTaB, PU3NYECKUE M XUMUYCCKUE
CBOICTBA, MIOITyYCHUE ¥ PUMEHEHHE YTOJIBHOM KUCIOTEI
n e¢ comeit (kapOOHATOB W THIAPOKApOOHATOB) C
HCIIOJIb30BAaHMEM PYCCKOTO (POAHOTO) s3bIKa M SI3BIKA
XHMUH.

Hiniocmpuposams ~ 3aBUCUMOCTB
YrOJBHOW KUCIIOTHI OT UX COCTaBa.
IIposooums, Habmodame U OnUCLIGAMb XUMUYECKUH
9KCIIEPUMEHT C  COONIOJICHMEM MpaBWJI  TEXHUKH
6e3omacHOCTH.

Pacnosnasamp kapOOHAT-UOH.

Bovinoaname pacyéThl 0 XUMHUYECKUM (OpMyTiaM

U YPaBHEHUSIM PEaKLHi, NPOTECKAIOIIHX C Y4aCTHEM
COCMHEHUH yriepoaa

CBOMCTB  cojieH

32 IIpakTryeckas [omydenne, cobupanue u pacrio3HaBaHNE Tonyuame, cobupams W pacnosnasams YTIEKUCIBINA
pabora 5. yTaeKHucioro rasa. Msydenne ra3Obpawamoscss ¢ n1abOpaTOpHBIM 00OPYNOBAaHHEM H
«[lomyuenue PacTBOPUMOCTH YIIEKHCIIOTO Ta3a B BOJIC U | HarpeBaTeIbHBIMM MPUOOpaMH B  COOTBETCTBHU C
YTIEKUCIIOrO XapaKTepUCTHKA KUCIOTHBIX CBOMCTB NpaBUJIaMU TEXHUKH O€30I1aCHOCTH.
ra3a ¥ u3y4eHue | yrojbpHOW KUCIOThl. KauecTBeHHas peakuusi | Habaodames U onucuiéams XAMUYECKUI IKCIIEPUMEHT C
€ro CBOMCTB» Ha KapOoHaT- U THIPOKapOOHAT-NOHBI MOMOIIBIO PYCCKOTO (POIHOTO) SA3bIKA U S3bIKA XUMMUH.

Dopmynuposams BBIBOJIBI o pe3ynapTaTamMm
MIPOBEAECHHOIO 3KCIIEPHMEHTA.

Compyonuyams B TIporiecce y4eOHOTO B3aUMOJCHCTBUS
mpu paboTe B Tpymmax

33 VYranesogopoas! | Heopranmueckue u opraHudeckue Xapaxmepusosamb OCOOECHHOCTH COCTaBa M CBOMCTB

BEIIECTBA. YTIEBOAOPOAbl. XUMHUECKOE OpPraHUYECKUX COECTUHEHUII.

CTPOEHUE OPraHUYECKHUX BELIECTB, KaK Pasnuuamo IpeenbHbIe u HenpeaeabHbIe
MOPSIOK COSANHEHNUS aTOMOB B MOJIEKYJIe YTIIEBOAOPO/IBL.

10 BaJIECHTHOCTHU. Hasvieamov v 3anuceisams Hopmyiisl (MONEKYJISIPHBIE U
Meran, 3TaH, KaKk IpeJeiIbHbIE CTPYKTYpPHBIE) Ba)KHEHIINX IpeJICTaBUTeNEH
YTIEBOAOPOABL. DTUIIEH U alleTUJICH, KaK YTJIEBOAOPOIOB.

HeTpe/iebHbIe (HEHACHIIIICHHBIE) Ilpeonaeams ~ SKCHEPUMEHT  TI0  PACHO3HABAHHIO
yriaeBogopoasl. ['opeHue yrieBogopoaoB. COCIIMHEHHUH HeNPeAeTbHOTO CTPOCHHUS.

KauecTBeHHbIE peak[iy Ha HENPEEIbHBIE Habmodams 3a XO0JOM XHMHYECKOTO IKCIIEPHMEHTa,
COEJIMHEHMUSL. ONHUCBIBATh €r0 M JeNaTh BBIBOABI HAa OCHOBE
Jemoncrpanuu. Mojenu MOJICKyJ I METaHa, | HAOIIOICHUH.

JTaHa, 3TWIEHA U alleTUIICHA. QDukcuposamsb Pe3yabTAThl IKCIEPUMEHTAa C MOMOLIBIO
B3anmozelicTBue 3THIIeH ¢ OpOMHOI BOJIOH | pycckoro (poJHOro) s3bIKa, a TaKkKe C IIOMOIIBIO
1 paCTBOPOM II€pMaHTaHaTa KaJusl. XIUMHYECKHX (pOopMyI M ypaBHEHHH.

34 Kucnopoaconep | DTunoBwIi cimpt, €ro MOIydeHNE, Xapakmepu3oeams CIUPTHL, KaK KHCIOPOICOAEPIKAIINE
xKa- pUMEHEHHE U (PU3NOJIOTHYECKOe AEHCTBHE. | OPTraHNYECKHE COeTNHEHHUS.
mue TpexaTOMHBII CIUPT IIMLEPUH. Knaccugpuyuposams cimpThl IO aTOMHOCTH.
OpraHNYecKre KauecTBeHHas peakys Ha MHOTOaTOMHBIE Hasvieams TIpeNICTaBUTENEH OAHO- W TPEXATOMHBIX
COEIIITHEHUS CHHPTHI. YKCYCHAs — MPEACTaBUTEINb Kilacca | CIUPTOB U 3aIMCHIBATH U3 (POPMYIIBL.

KapOOHOBBIX KHCJIOT. Xapaxmepu306amb KACIOTHI, KAK KUCIOPOJACOAEPIKAIIIIE
JemoncTpanun. O0mue XuMHUIeCKe OpPraHUYECKUE COETUHEHHUS.
CBOMCTBA KHCIIOT HA IPUMEpPE YKCYCHOMN Hazvieamo MIpeCTaBUTENEH IpeJeNbHBIX u
kucnoTsl. KauecTBeHHast peakuys Ha HeTpeeNbHBIX KapOOHOBBIX KHCJIOT M 3alMCBHIBAaTh M3
MHOT'OQTOMHBIE CIIUPTEI (bopmyIbL.

35 Kpewmnuii u ero | Kpemnuii, crpoeHue ero atoma u cBoiictBa. | Xapakmepuszoéams CTpOCHHE aTOMOB U KpPUCTAJLIOB,

COCANHCHUA

Kpemnuii B npupone. CUIULMIBI U CUTAH.
Oxkcun kpemausi(I1V). Kpemuanesas kucnora
U €€ CoNu.

Jdemouncrpauun. Komrexmust «O6pa3ist
MPUPOTHBIX COCTMHEHUH KPEMHHUS.
Konneknus cTekia, KepaMHUKH, IEMEHTA
W3JIEIUN U3 HUX.

JlaGopaTopHble onbIThI. 38.IIpomyckanue
YIJIEKUCIIOTO ra3a 4epe3 pacTBOp CHIIMKATa

¢u3nveckue W XUMHYCCKUE CBOWCTBA, MOJYYCHUEC U
MPUMEHEHHE KPEeMHHsSI C HWCIOJIb30BAaHHEM PYCCKOTO
(pomHOTO) S3bIKA M S3BIKA XUMUH.

Yemanaenusamo TIPUYNHHO-CJICICTBCHHBIC CBS3H
MEXIy CTPOCHHEM aToMa, BHIOM XHMHYECKOHl CBS3H,
TATIOM  KPUCTANIMYECKOW pEmETKH KPEMHHUA, €ro
(pU3NIECKUMHU B XUMUYECKAMHU CBOHCTBAMH.

Buinonansame pacy€rel mo xXuMudeckuM hopmyiiaMm

Y YPaBHEHUSIM PEAKIIHiA, MPOTEKAIOIINX C y4aCTHEM




HaTpHs

KPEMHHUS U €r0 COCMHEHHUI.

Xapaxmepuzosams cOCTaB, (PU3NYECKHE M XUMHUECKHE
CBOICTBa, IIOJyYEHUE M MPUMEHEHHE COCIUHEHUM
KPEMHHS C UCTIOJIB30BAHUEM PYCCKOTO (POIHOTO) SI3BIKA
U SI3bIKA XUMUH.

Cpaenueams TNOKCUBI YTIIEPOJa U KPEMHHUSL.
Onucvisams BaKHEHIINE TUIIBI IPUPOTHBIX COSANHEHUH
KpPEMHHS KaK OCHOBHOTO 3JIEMEHTa JINTOC(EpHI.
Pacnosnasame cunukaT-uoH

36 CunukaTtHas IIpousBoaCTBO cTEKIa U Xapaxmepuzoeams CUIUKATHYIO IPOMBIIUICHHOCTD U €8
MpoMBbIIIIeHHOC | 1eMeHnTa. [lpoayKius cummkaTHoi OCHOBHYIO IPOAYKIIHIO.

Tb MIPOMBIIIJIEHHOCTH: ONITUYECKOE BOJIOKHO, Yemanaenueams ananorun Mexy pa3zmauaHbBIMU
Kepamuka, Gapdop, pasuc. OnTruueckoe OTPaCIISIMHA CUJITMKATHON MPOMBIIIIIEHHOCTH
BOJIOKHO.
Jdemoncrpanun. Komiekuus nponykuuu
CUIINKATHOH MPOMBIIIUICHHOCTH.
BuneodparMeHTH 1 crai b1
«[Ipon3BOACTBO CTEKIJIA U IEMEHTa)»

37 [omyuenne Hewmeranmer B mpupoze. Onucvlgams HaXOXJCHUE HEMETAIUIOB B IIPHPO/IE.

HEMETAJIOB OpakuoHHas IePeroHKa XUIKOTO BO3AyXa, | Xapakmepuzoéams (PpaKIOHHYIO IIEPETOHKY
KakK crmoco0 MmoJyuyeHus: KUCIopo/ia, a30Ta, JKHJIKOTO BO3[yXa KaK COBOKYITHOCTh (DU3MICCKHUX
aprosa. [Tonyuenue pochopa, KpeMHuS, TPOIIECCOB.

XJIOpa, noJia. DIEKTPOJIU3 PACTBOPOB. Apeymenmuposams OTHECEHNE aKTUBHBIX HEMETAJUIOB K
demoncrpauun. Komnekuus «[IpupogHbie | OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIM MpOIleccaM
COeIMHEHUS HEMETAIIJIOBY.

Buneodparmentsr u cnaiiner «OpaknuoHHas

TeperoHKa JKUJIKOTO BO3IyXay.

Buneodparmenter u cnaiiner «llomyueHue

BOJIOpOJA,  KHCIOpPOJa W  TallOTCHOB

SJEKTPOIUTHICCKAM CIIOCOOOM)

38 [omyuenne [lomyuenne cepHOW  KHCIOTHI:  CHIpBE, | Xapaxmepuszoeams XUMH3M, CHIPBE, amapaTypy,
BaKHEHIIINX XIUMH3M, TEXHOJOTHYECKass CXeMa, METOJ | HaydHbIe MPUHIUIIEI ¥ MPOIYKIUIO IIPOU3BOICTBA
XUMHYECKHUX KHIISAIIETO CJIO0s, MPUHIIMIBI TETIOOOMEHa, | CEPHOU KHCIOTHI.

COeIMHEHU I MPOTUBOTOKA U MUPKYISAIUU. ONeyM. Cpasnusams IPOU3BOJICTBO CEPHOU KUCIIOTHI C
[Tpou3BoACTBO amMMHaKa: ChHIPbE, XMMH3M, | POU3BOJACTBOM aMMHUaKa
TEXHOJIOTHYECKas cXxema.

JdemoHcTpanuu.

Mopenu anmapaToB JIsi IPOU3BOJICTBA
CEPHO KUCIOTHI. MOJIeNb KUIISIIETO CIIOSI.
Moenb KOJIOHHBI CHHTE3a aMMHAKa.
BuneodparMeHThI U clai bl
«IIpon3BOACTBO CEPHOM KUCIOTHI».
BuneodparMeHThI U clai bl
«ITpousBoacTBo ammuakay. Komnekuus
«ChIpbE IS IOTyYEHUS] CEPHOU KUCIOTHD».

39 O6o6mienne o | YpoK-ynpakHEHHE C UCTIOIh30BaHHUE IIpo6ooums OUEHKY COOCTBEHHBIX JOCTH)KCHHHA B
TeMe CaMOCTOSITEILHON pa0OTHI 1O BBHITOJIHEHUIO | YCBOSHUH TEMBI.

«Hemertamib! u MIPOBEPOYHBIX TECTOB, 3aTAHHN U Koppexmuposéamb CBOM 3HaHUS B COOTBETCTBHH C

ux YIpaKHEHHH MJIAHUPYEMBIM Pe3yJTbTaTOM

COCIMHEHUS) TlonyyamvbXUMUYECKyI0 WHQPOPMAIUH W3  Pa3IMIHBIX

HCTOYHUKOB.

Ilpeocmagnisme nHGOpManuio mo TemMe «Hemeramier» B
BHJIC TAOIUII, CXEM, OITOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npuMeHeHueM cpeacts KT

40 KontponbHas pabora mo teme «HeMeTaluibl 1 UX COCIMHCHUS

MeTanibl U ux coequHenus (17 4)




41 ITonoxxenue [onoxenne meramioB B Ilepuogudeckoit | O6vsacHAMb, YTO TAKOE METAILIBI.

METAJIIOB B cucteMe xumuueckux odiementos . WM. | Pasnuuams ~ GOpMBI  CYIIECTBOBAaHMS ~ METaJUIOB:

Ilepuonuueckoir | MenaeneeBa, CTPOEHHE HX AaTOMOB M | BJIEMEHTHI U IPOCTHIE BEIIECTBA.

CHCTEME, KpUCTAUIOB. MeTaumdeckast  CBA3b W | Xapakmepu306ams XUMUUYECKHUE 3JIEMEHTHI-METANIbBI 110

CTpOEHHUE METaJJIMYECKasl KpUCTalInuecKas pemeéTka. | ux mnojoxeHuto B Ilepumonmueckoir cucreme /[, U.

aTOMOB U ®u3nyeckue CBOMCTBa METAJUIOB: 3JEKTpo- | MeHneneesa.

KPHCTaJIIOB u TEIUIONPOBOAHOCTB, oTpaxkatomas | /IpocrHosupoeams CBOWCTBA HE3HAKOMBIX METAJJIOB IO
CHOCOOHOCTh,  TulacTU4HOCTh.  CIulaBbl | MOJIOKEHUIO B [leproguyeckoil cucTeMe XHMHYECKHX
4YEPHBIC U LIBETHBIE anemenToB Jl. M. Menneneesa.

Yemanaenueams ~ TpUUMHHO-CIENCTBEHHBIE  CBA3U
MEXJy CTPOCHMEM aToMa, BHJOM XHMMUYECKOHl CBs3H,
THUIIOM  KPUCTAJUIMYECKOW PEMETKH MEeTauloB —
MIPOCTBIX BEIIECTB M MX COCITUHEHUN

42 O6mue Mertanist Kak BOCCTaHOBHUTENH. | OObACHAMb, 9YTO TAKOE PSIJl AKTUBHOCTH METAJIOB.

XUMHUYECKHE OJNEeKTPOXUMUYECKUH  psil  HampspkeHui. | [lpumensams €ro Aisl XapaKTEPUCTHKA XHMHUYECKHX

CBOHCTBa B3anmozelicTBue METaUIOB C HEMETAJIAMH, | CBOMCTB IPOCTHIX BEIIECTB-METAIIIOB.

METaIIOB OKCHAAMH, KHCIJIOTaMH, comamu. | O6obwams CHCTEMY XUMHYECKHX CBOHCTB METAJIIOB
AIOMHUHOTEPMHUSL. KaK «BOCCTaHOBHTEIIbHBIE CBOHCTBA.

Jemoncrpanuu. Bzanmoneiictsue Hatpus, | Cocmasiams  MONEKYNApHBIE ypaBHEHUS peakLui,
JIUTHS U KalnbLus ¢ BOJOU. ['openue HaTpus, | XapaKTepu3yrolUX XMMHYECKUE CBOMCTBA METAJJIOB B
Marivs M“ KCJjie3a B KHCIIOPOJEC. Bcenbimka CBCTC YUCHUA 06 OKHUCJIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX
TEepMUTHON cMecu. B3auMmopeiicTBue cMecu | mpoleccax, a peakUud C Y4YacTHEM dJIEKTPOJIUTOB,
TMOPOIIKOB CEPbI M KEJIC3a, HUHKA U CEPBHI. MNpEACTAaBIATh TAKKE U B MOHHOM BUC.
B3aumopelicTBue amoMuHHA ¢ KUCIOTaMu, | Habarooamwv v onuceiéams peakiiii MEX,y BelIeCTBaMHU
menoyaMM W BOJOH. B3amMoneidcTBHE | ¢ MOMOIIBIO PyCCKOTO (POAHOTO) A3bIKA U A3bIKA XUMHH.
JKeJle3a M MeI ¢ xyiopoM. Bzaumoneiictie | CaMOCTOSITENIBHO 1po600ums OIBITHI, TIOATBEPIKIAIOINE
MeId C  KOHIEHTPHUPOBAHHOM  CEpPHOW | XUMHYECKHE CBOWCTBA METAJUIOB C COOJIOJICHHEM
KHCIIOTOM u a30THOH KUCIJIOTON | TIPaBMJI TEXHUKU O€30MacHOCTH
(pazbaBiieHHOH 1 KOHIICHTPHUPOBAHHOI).
JlaGopaTopHblii OMBIT. 39.
B3aumogelictBue xkene3a € pacTBOPOM
cynbgara meau(ll)

43-44 | O6was CrpoeHne aToMOB M MPOCTBIX BemecTB. | OOvacHAMb STHMOJIOTHIO Ha3BaHUS TPYTIIBI

XapaKTCpuCTHKa 3aBHUCUMOCTh (bHSPI‘IeCKI/IX N XUMHWYCCKHUX «ICJIOYHBIC MCTAJLJIBI».

IETIOYHBIX CBOMCTB INEJIOYHBIX METAJUIOB OT 3apanoB | Jaséamws OOILIYI0 XapaKTEPUCTHUKY IIEIOYHBIM MeTajllaM

MCTaJIJIOB AA€p HUX aTOMOB. OKCI/I}ILI U TUAPOKCHUJbI mo UX IIOJIOKCHHIO B HepI/IO}II/I‘IeCKOf/'I CHCTEMC
IIENOYHBIX ~METAIOB, MX IOJy4YeHHue, | XuMH4yeckux aiaemenrtos J[. 1. Menneneesa.

CBOWCTBa, NMpUMeHeHue. Baxkneiimue conu | Xapaxmepusosamo CTpOEHHE, ¢dusnyeckne u
IIETOYHBIX METAJVIOB, UX 3HAYEHHE B )KMBOW | XUMHYECKHE CBOWCTBA IIEJIIOYHBIX METAJIOB B CBETE
Y HE)XMBOU NPHUPOJE U B )KU3HH YEIOBEKA. 00111er0, 0COOEHHOTO U €IMHUYHOTO.
Jemoncrpannu. Oxpacka IIaMeHu Ilpedckasvisams GU3MYECKne M XUMHYECKHE CBOMCTBa
COEIMHEHUSIMH IEJIOYHBIX METAJIOB OKCHJIOB ¥ THJIPOKCHIOB IIEIOYHBIX METaJIOB Ha
OCHOBE HX COCTaBa M CTPOEHHS M TIOATBEPKAAThH
MPOTHO3bI YPABHECHUAMU COOTBETCTBYIOIIUX peaKHHﬁ.
IIposodums pacd€Tel TO XUMHYECKUM (opMylIaM u
YPaBHEHHAM pEaKIUil, NPOTEKAIONMX C YYaCTHEM
MICJIOYHBIX MCTAJIJIOB U UX COG}II/IHGHI/Iﬁ
45-46 | O6mas CrpoeHre aToMOB M MPOCTBIX BemecTB. | OObACHAMb STUMOJIOTHIO HA3BaHUS TPYIIBI  IIETOYHO-
XapaKTepuCTHKa | 3aBUCHUMOCTh (PU3MYECKUX W XUMHYECKUX | 3€MEJIbHBIC METalIbI».
IIEJIOYHO3EMENb | CBOMCTB IIEJIOYHO3EMENBHBIX METaJUIOB OT | /[asamsb oOuIyro XapakTepucThKy Metamiam |IA rpymmst

HBIX MCTAJ1IJIOB

3apsAnoB  sgep ux aroMoB. OKCUIBI |
TUIIPOKCHUIBI LIEJI0OYHO3EMETBHBIX
METaJUIOB, MX [OJNyYeHHEe, CBOICTBA U
[IPUMEHEHHE. Baxueimue coyu
IET0YHO3EMEILHBIX METAJIIOB, X
3HaUYCHHWE B TPHUPOAC W JKU3HH YeEJIOBEKa.
KapOoHats! 1 ruApOKapOOHATHI KAIBIIHS.
Jemoncrpanun. Oxpacka rmiaMeHu
COEIMHEHUSIMU IETOYHO3EMEIBHBIX
METaJlIoB. I aneHne u3BeCTH BOAOM.

(1énoYHo-3eMeNIbHBIM METaJlJIaM) IO UX IOJIOKCHHUIO B
Ilepuoauueckoii cucreMe XuMU4Yeckux snementoB /1. U.
Menpeneesa.

Xapaxmepu3zosamyp CTpOEHHE, ¢busndeckue u
XAIMHWYECKHE CBOMCTBA MIETOYHO-3eMETIHHBIX METAJIOB B
CBETE 00IIIET0, 0COOSHHOI0 U €AUHUYHOTO.
IIpeockasvisames (U3WYECKHE W XUMHYECKHE CBOWCTBA
OKCHJIOB W THUAPOKCHIOB MeTamuioB |lA rpynmel Ha
OCHOBE WX COCTaBa WM CTPOCHHUS W HOOMBEPICOAMb
MIPOTHO3BI YPABHEHUSIMH COOTBETCTBYIOIINX PEAKIINH.




JlaGopaTtopHblii onbIT. 40.ITomyuenue
HW3BECTKOBOM BOJBI U OIIBITHI C HEN

Ilposodums pacu€rbl MO XUMHUYECKUM (GOpMyiaaM |
YPaBHEHHSAM pPEaKIHUH, MNPOTEKAIIINX C YJaCTHEM
IIETOYHBIX METAJUIOB U X COCANHECHUH

47 JKécTtkocThb JKécTtkocThb BOJBI: BpeMEHHas u | Obvacuams, 9TO TAKOE «KECTKOCTH BOJIBI».
BOJIBI U1 MOCTOSIHHASL. Crroco0sr ycTpaHeHus | Pasiuuams BpPEMEHHYIO W TIOCTOSHHYIO JKECTKOCTh
CIIOCOOEI €€ BpPEMEHHOH JKECTKOCTH. CriocoOBI | BOJEBL.
yCTpaHEeHUs yCTpaHEHHUS TTOCTOSTHHOM KECTKOCTH. | [Ipednazams CIOCOOBI YCTPAHEHHS KECTKOCTH BOBI
HoHuTsl. Ilposooums, Habmodame W ORUCHIBAMb XUMUYCCKHN
Hdemoncrpamuu. [lonydyeHue  KECTKOM | IKCIEPUMEHT, C COOJIOJCHHUEM TPAaBWJI  TCXHUKHU
BOJBI B3aUMOJCHCTBHUEM YIJICKUCIOTO ¢ | OE30MacHOCTH
U3BECTKOBOMU BOJIOH. VYcrpaneHue
BPEMEHHON JKECTKOCTH  KUIMSYCHHUEM U
JI00ABKOW COMABI. YCTpaHCHHE MOCTOSHHOM
*KEcTKocTH no0aBKo compl. MoHWTHI 1
TIPUHIAI UX JeWCTBUS (BUACODPArMEHT).

48 [IpakTrdeckas [MomyueHne kECTKOM BOIBI Honyyame, cobupamv W pacnosxagams YTICKUCIBINA
pabora 6. B3aMMOJICHICTBHEM YTIIEKUCIIOTO C ra3Obpawamoscs ¢ Na0OPaTOPHBIM 00OpPYIOBaHHEM H
«[lomyuenue W3BECTKOBOH BOAOH. Y cTpaHeHHE HATpeBaTeIbHBIMA MPUOOpPaMH B  COOTBETCTBHH C
JKECTKOH BOZBI BPEMEHHOH JKECTKOCTH KHUILTICHUEM H TIpaBUJIAMH TEXHHUKH 0€30TIaCHOCTH.

1 CIIOCOOHI €€ JI00aBKOM COIBI. Y CTpaHEHHE OCTOSHHON Habniwooams u onuceiéams XUMUIECKAN SKCIIEPUMEHT C
YCTpaHEHUs» KECTKOCTH JOOABKOMN COABI. MOMOIIBIO PYCCKOTO (POIHOTO) SA3bIKA U SI3bIKA XUMHUH.
UcnbiTanue k€cTkol Boabl pacTBOpoM | Dopmynuposams BBIBOJIbI o pe3ynbpTaram
MblIIa MPOBEJICHHOT'O AKCIIEPUMEHTA.
Compyonuuams B TPOIECCEe YICOHOTO B3aUMOICHCTBUS
npu paboTe B Tpymmax

49 AnroMuHUHN 1 CoenmuHeHHsT  aMIOMHHHA B [pHpoje. | Xapaxkmepuzoéams ATIOMUHHA TI0 €rO IOJIOKEHHUIO B

€ro CoeMHEHUs1 | XUMUYECKHUE CBOMCTBa amomunus. | Ilepuoanyeckoil cucteme XUMHUECKUX 31eMeHToB . U.
OcobeHHOCTH  OKcHOa ®W  THIpokcuaa | MeHpeneesa.
AMIOMUAHUSA Kak aM(QOTEPHBIX COeOUHEHUH. | Onucvisamev CTpoeHHE, (GU3NICCKAE W XUMHUYECKHE
Baxneiimme comu amoMUHHS  (XJIOpHI, | CBOMCTBa AITFOMUHUS, MOJTBEPIK s ux
cynbdar). COOTBETCTBYIOIIMMH YPaBHEHUSMH PEAKIIHH.
Hdemoncrpauun. Kosiekius npupoHpIx Obvsacuams  JTBOWCTBEHHBIN  XapakTep XUMHUYECKUX
COeMHEHU amroMuHus. BuneodparmMeHThI CBOMCTB OKCH/Ia U TUAPOKCHUIA AIIFOMUHUSA.
u crnaiapl «OKCUI aOMUHUS U €TO Koukpemuszupoeams  dIEKTPOIUTUYECKOE TOJIYYCHUE
Moaudukarumny. [lonydenne amdpoTepHOro METAJIJIOB OMTUCAHUEM MIPOU3BOICTBA ATFOMUHMSI.
THJIPOKCHJIa ATFOMHUHIS M UCCIIEIOBaHHUE ero | Ycmanasnueams 3aBUCUMOCTH 00JacTeld NMPUMEHEHHS
CBOWCTB aJIOMHMHMS U €T0 CIUIaBOB OT CBOMCTB.
IIposooums pacy€Tbl MO0 XUMHUYECKHM (GOpMyIaM U
VpaBHCHHSAM pEaKIUil, NPOTEKAOIMNX C YYaCTHEM
AITIOMUHUS U €T0 COeIMHEHU I
50-51 XKeneszo u ero Oco0eHHOCTH CTPOSHUS aToMa JKeJe3a. Xapaxmepusoeams MOJIO’KEHUE xKeyeza B

COCANHCHUA

XKenezo B npuposne. Baxkneiniue pyabt
xene3a. Okenabl ¥ ruapokcup! xenesa(ll)
u (III). Comm xene3a(1l) u (I1I).
OOHapy»eHHe HOHOB KaTHOHOB JKeJe3a B
pacTBope. 3HaueHHe COCUHEHUH Kenesa.
JlaGopaTopHbIe ONBITHI.

41. INonyuenune ruapokxcunos xenesa(ll) u
(111). 42.KauecTBeHHbIE peaKIKK Ha
KaTHOHBI XKeJe3a

Ilepuoauueckoii cucreMe XxuMmuyeckux anementon . M.
MemnneneeBa, 0COOCHHOCTH CTPOCHHS aTOMa.
Onucvigams  (U3NYECKHE W XHMHYECKHE CBOWCTBA

JxKenesa,  HOATBEpXKIas  MX  COOTBETCTBYIOLIMMHU
YPaBHEHHUSMH PEAKIIUH.
Obvacuamb Haau4Me JBYX TeHETHYECKHX  PsJIOB

coeHeHuit xenesa Fe” u Fe" .

Yemanaeiueams 3aBUCUMOCTH OOJIACTEH MTPUMEHCHHS
JKeJie3a U ero CIUIaBOB OT CBOMCTB.

Ilposooums pacdérhl MO XUMHUYSCKUM GopMysiaM H
yYpaBHEHHSM pEaKLHUi, MPOTEKAIIINX C Yy4aCTHEM
JKejie3a U ero COSIMHEHUH.

Habniwooams u onucvlieams peakiiui MKy BEICCTBAMU
C MOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH
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IIpakTnueckas
pabora 7
«Pemenune
SKCIIEPUMEHTAI
BHBIX 3a7a4 10
TeMe

Pemenue skcmepuMeHTaIbHBIX 3aJad  Ha
pacrio3HaBaHUE U MOTyYSHHE METAJUIOB B UX
COETMHEHU

DKCHEPUMEHTAIBHO UCCIe008amb CBONCTBA METANIOB U
WX COCTUHEHUH, pemaTh SKCIIepUMEHTaIbHbIC 3a/1a9d IO
TeMe «MeTasD.

Pabomams ¢ nabopaTopHBIM 00OpymOBaHWEM U
HarpeBaTeIbHBIMH MNPUOOpPaMH B COOTBETCTBHH C
TIpaBUJIAMH TEXHHUKH 0€301IaCHOCTH.

«MeTab» Habnooames cBOWCTBA META/UIOB U HUX COECIMHEHHHA U
SIBJICHUH, TIPOUCXOASAIINX C HUMH.
Onucvisambs XUMUYECKHH OSKCHEPHMEHT C IOMOIIBIO
pyccKoro (poHOT0) s3bIKa U SI3bIKa XUMHHU.
Dopmynuposamu BBIBOJIBI o pe3ynbTaram
MIPOBEJCHHOT0 SKCIIEPUMEHTA
Onpedenamo (ucxomst 3 yaeOHO 3aJ1a4m)
HEOOXOAWMOCTh  HCIIOJIB30BAHHSI HAONIONCHHS WU
9KCIIEpPUMEHTA
53 Kopposus Kopposust xumudeckas u O6vsacHams, 9TO TAKOE KOPPO3HAL.
METAJIIOB U 3NEKTPOXVMHUUECKas. 3aliTa METalIOB OT Pasnuyams  XUMHYECKYI0O W BJIEKTPOXUMHUECKYIO
CIIOCOOBI KOpPpPO3HH. KOPPO3HH.
3amuTHl OT He€ | /leMoHCTpanuu. Hnmiocmpuposams TIOHATHSA «KOPPO3US», «XUMUYECKAs
Konnexnust «XuMHIeCKHEe HCTOYHUKA KOppO3Hs», «QIIEKTPOXUMHUYECKAS KOpPPO3HSD»
TOKay». Pe3ynbpTarsl AJIUTENIBHOTO npUMEpamMH.
OKCIIEPUMEHTA MO U3YUYEHHIO KOPPO3HHU Xapaxmepuzosams criocoObl 3alIUTBl METAUIOB  OT
CTaJbHBIX U3/ICINH B 3aBUCUMOCTH OT KOppO3HHn
YCJIOBUH IIPOLIECCOB
54-55 | Metasmisl B Mertaiibl B Ipupo/jie: B CBOOOIHOM Buzie M B | Kraccuguyuposams (GopMbl TPHUPOAHBIX COCTUHEHHUN
HpUpo/Ie. BUJIE COCTMHEHHH. METaJUIOB.
[onsTre o [onsTre o Metamuryprun. YépHast n Xapaxmepuzosams ~ o0ImMe  CIIOCOOBI  TTOJyYECHUS
METaJTypruu [[BETHAsI METAJTYPIHs. METaJJIOB: UPO-, THIIPO- ¥ MIEKTPOMETAILTYPT HH.
[MupomeTammyprus, ruIpoOMeTauTyprusi, Konxpemusupoeams >TM  crocoObl NpuMepamMH U
3NEKTPOMETALTYPrHs. JJOMEHHBIN Npoliecc. | ypaBHEHHSMH PEAKLHUI ¢ COCTaBICHUEM JJICKTPOHHOTO
IlepepaboTka 4yryHa B CTalb. OamaHca.
DJIeKTPOJIN3 PacIuIaBOB. Onucvisams JTOMEHHBIH TPOIECC U AIIEKTPOIUTHYECKOE
JlemoHcTpanuu. BocctaHOBIEHHE MEAN U3 | TIOJyYSHHE METAJIIOB.
okcuaa meau(ll) Bomopogom. Pasnuuams 4€pHBIE W IBETHBIE METAJUIbI, UYT'YHBI H
BuzneodparmenTsl U cinaiapl cTanu
«I[Tpou3BOICTBO UyryHa U CTAIIH».
BuneodparmenTs! u cnaiiast «3nenus u3
4yryHa u ctainy. BugeodpparmeHnTs u
caaiizel «IIpon3BOICTBO ATIOMUHHMSY
56 O0600meHne Ypok-ynpaxxHeHHE ¢ UCIIOJIb30BaHUE IIpogooums ONEHKY COOCTBEHHBIX JIOCTH)KCHUH B
3HaHMH 110 TEME | CaMOCTOSATENIHLHOM PabOTHI MO BHIMOJIHEHUIO | YCBOSHHHU TEMBI.
«Meramib» MPOBEPOYHBIX TECTOB, 3aaHUI U Koppexmuposamb cBoM 3HaHHS B COOTBETCTBHU C
YIpaKHEHHUH. IUIAHUPYEMBIM PE3yJIbTaTOM
THonyuamexumudeckyro MHQOPMALMM W3  PA3IMYHBIX
HCTOYHHKOB.
IIpeocmasnams MHPOpMAIUIO MO Teme «MeTamibl» B
BHUJIE TaOJIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHeHueM cpencts MKT.
57 KontponsHas pabot 3 no Teme «MeTaymibi»
XuMus ¥ OKpyKawmas cpeaa (2 4)
58 Xumuaeckas Crpoenne 3emiuu: sApo, MaHTHS, 3eMHas | MHmezpuposams CBeleHU 10 (pru3ndeckoit reorpadun B
OpraHM3aIys KOpa, MX XUMHIECKHi cocTaB. JIutocepa n | 3HAHUS 0 XMMUUECKOI OPraHU3ALNH TUIAHETHI.

IJIAHETHI 3E€MIIS

e€ xuMuyeckuil cocraB. Munepanbl. Pyzbl.

Ocago4Hbie IIOPOJIbI. Ilone3nrie
HUCKOIaeMbIe. XuMHYeCKHUit COCTaB
TUIPOCHEPHL. XuMudeckui COCTaB
aTMOCQepHI.

Jdemoncrpanuu.  Buneopparmentsl  u
cmaiiapl  «Ctpoenne 3emmn U €€
XAMUYCCKUH COCTaB». Komnexuus

MUHCPAJIOB M T'OPHBIX TIOPOA. KOHHCKL{I/ISI

Xapaxmepuzoéams XUMHYECKUN COCTaB T'€OJOTHUCCKUX
000J1049eK 3eMIIn.

Pasznuuame MHHEpPAJIbl U TOPHBIC IOPOABI, B TOM YHUCJIC U
pyasl




«P YAbI METAJUIOB».

JlaGopaTopHble onbIThl. 43. U3yueHue

TpaHuTA.
59 Oxpana HcToyHMKM ~ XMMMYECKOro  3arpsi3HeHus | Xapaxmepu3zoéams UCTOYHUKH XMMUYECKOTO
OKpy’Karomen OKpYy’Karomien Cpenbl. I'mobanbHble | 3arps3HEHUS OKPYIKAIOLIEH CPEJIBL.
Cpensl OT 9KOJIOTMYECKUE IPOOIEMBl 4YEeIOBEYECTBa:
XHUMHYECKOTo MApHAKOBBIH S(GEKT, KUCTOTHBIC NOKIH, Onucvigams TII00ANBHBIEC YKOJIOTHYECKIE TIPOOIEMBI
3arpA3HEHHA 030HOBBIE JBIPEL. MeskayHapoaHoe | UC/IOBEUECTBA, CBA3AHHbIE C XHMUIECKUM 3arps3HEHHEM.
COTPYAHMHCCTBO B 06nacTH  OXpaHEl Ilpeonazams TyTH MUHAMHU3aIUHU BO3IEHCTBUS
OKPYXKAIOLICH  CPEIEL  OT - XMMHHMECKOTO |y prgeckoro 3arpsI3HEHUSI Ha OKPY’KAfOIIyI0 CpPELy.
3arpsA3HEHU. «3eIEHasT XUMUS.
Tpusooumu TIPUMEPBI MEKAYHAPOIHOTO
HeNfOHCTpa“““' BunieodparmenTs! COTPYJHHYECTBA B O0JIACTH OXpaHBl OKpYXKaIOIIEH
crnaitapl «I ' 106anbpHbIE 3KOJIOTHYECKUE CPEITbI OT XHMHHECKOTO 3Arps3HEHNS
pOOJIEMBI YETIOBEUECTBA
O0001meHue 3HAHUIA 10 XUMHUH 32 KYPC OCHOBHOM HIKOJIbI .
60 Bemecta CrpoeHne atomMa B COOTBETCTBHU ¢ | [Ipedcmaensimo nHdopmanuio o TeMe
[IOJIO)KEHUEM XMMMUecKoro »siemeHTta B | «Ilepuoaudeckuii 3axoH u Ilepuonnyeckas cucrema /[l.
[epnoandeckoii cucreme. . MeHzeneeBa B CBETE TECOPHU CTPOCHUS aTOMa» B BUZIE
CrpoeHne BemIeCcTBAa: XUMHYECKasl CBA3b M | TaONMI, CXEM, OIMOPHOTO KOHCIIEKTa, B TOM YHCIE C
KPUCTAIUTMYECKHE PEIETKU. 3aBUCUMOCTb | npuMeHeHueM cpencts MKT.
CBOHCTB 00pa3oBaHHBIX JJIEMEHTAMH | Bbinonnsames TECTOBBIC 3aJaHUS 10 TEME.
MPOCTHIX BEUIECTB (METANJIOB, HEMETAUIOB, | [Ipedcmagiamy  uHpopmanmio 1o Teme  «Bumbl
OnmaroposHBIX  ra3oB) OT  MOJOXKEHMS | XUMHYECKHX CBSI3eH M THITBI KPHCTAJUIMUECKHX PEIIETOK.
aneMeHToB B [lepuonndeckoil cucreme. B3anMOCBSI3b CTpPOGHHS M CBOMCTB BEIIECTB» B BHUJE
Tumonoruss  HEOPraHWYECKHX  BEIIECTB, | TaOJMIl, CXEM, OINOPHOTO KOHCIEKTa, B TOM YHCIE C
JIeleHNe HMX Ha KJIAacChl M TIpynmsl. | npuMeHeHHeM cpeactB KT
IIpencraBurenu
61 XumMuueckue ITpu3Haku U yCIOBHS MIPOTEKAHUS IIpeocmasnsamo nHpopmanuio o Teme
peaxuun XUMHYECKHUX peakiuif. Tumomorus «Knaccuduxanus XUMHYECKUX PEaKIUil Mo pa3IHIHBIM
XMMHUYECKHX PEAKIUH 1O pa3InIHbBIM npu3HakaM. CKOpPOCTh XMMHYECKHX pPEakIuii» B BHUIE
ocHOBaHMsIM. Peakunu nonHoro oomeHa. TaONnI, CXeM, OIOPHOTO KOHCIIEKTa, B TOM YHCIE C
OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE npumenenueM cpencts UKT.
peakuuu Boinoansimes TeCTOBBIC 3aJaHUS 110 TEME.
Xapaxmepu306ambOKUCIUTELHO-BOCCTAHOBUTEIIHHBIC
PeaKIuy, OKUCIUTENb K BOCCTAHOBUTEb.
Omauyams 3TOT THII PEAKIUI OT peakiuii oOMeHa.
3anucwisams ypaBHEHUS OKACIUTEIBHO-
BOCCTAHOBHTEIIFHBIX PEAKIIUN C TIOMOIIIBIO
3JIEKTPOHHOTO OaytaHca
62-63 | OcHOBBI XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB. Xapakmepuzosams o0mue, ocobeHHbIE u
HEOpraHuyecko | XapakTepHbIe XAMUYECKUE CBOWCTBA | MHJIWBHYyaJbHbIE CBOICTBA KUCIOT, OCHOBaHUH, COJiel B
i XUMHH COJIe00pa3yomuX OKCHIOB, THAPOKCHIOB | CBETE TEOPHH AIICKTPOIUTHIECKON AUCCOLHAIIHH.
(ocHoBaHMil, Kkucior W aMQOTEpPHBIX | Apeymenmuposams BO3SMOKHOCTb IPOTEKaHUS
THJPOKCHJIOB), COJIeH XMMHYECKHX PEAKIUH B pacTBOPAxX IAEKTPOIUTAX
HCXOAd U3 yCIOBUIL.
Knaccuguyuposamsv HeopraHudeckre BEIIECTBA 10
COCTaBy U CBOICTBaM.
IIpusooums TIpUMEPHI IPEACTABUTEICH KOHKPETHBIX
KJIACCOB ¥ TPYIIIT HEOPTaHWYECKUX BEIIECTB
64 IToBTOpenue u TectupoBanue, perieHue 3aga4 U | Beinoanusame TECTHI M yNPaXKHEHUS, peuiams 3aa4u 110
06001eHue Mo BBHITIOJTHEHNE YIPAXXHEHUH 110 TeMe TeMe.
TEME. IIpo8ooums OLEHKY COOCTBEHHBIX JOCTHKEHHUH B
IToaroroska YCBOCHHUH TEMBI.
KOHTPOJIBHON Koppexmuposamsb cBOU 3HaHHUS B COOTBETCTBHH C
pabore IJTAHUPYEMBIM PE3yIbTaTOM
65 Konrposbnast padora Ne4 «toropas o Kypcy OCHOBHOM IIKOJIBI»
66 AHanu3 KOHTpOoJIbHO# paboTsl. [loaBenenue UToros roja.
67-68 | Berymuienue B opraHMYECKYI0 XHMHIO




