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[HOACHUTEJIbHAA 3AIINCKA

PaGouass mporpamMma 1o XuMuUM ISl OOYyYaloOlUXCS C  3aJeP>KKOM
ncuxuyeckoro passutus (manee — 3I[IP) Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl cOCTaBlieHa B COOTBETCTBUM ¢ DenepanbHbBIM TOCYIapCTBEHHBIM
oOpa3oBarelbHBIM CTaHJIAPTOM OCHOBHOro obmero o6paszoBanus ([Ipuka3
Munnpocsemienus Poccun ot 31.05.2021 1. No 287, 3apeructpupoBaH
MunucrepctBom toctuiuu  Poccuiickoii  @enepaumu  05.07.2021 r, per
Homep 64101) (manee — ®I'OC OOO), [IpumepHolt aganTUPOBAHHON OCHOBHOM
o0Opa3oBaTebHOM MPOrpaMMOi OCHOBHOTO OOIEro 00pa3oBaHusl 00yUYaIOIIUXCS C
3ajiepkkoi mcuxudeckoro passutus (nanee — [TAOOIT OOO 3I1P), [IpumepHoit
paboueii mporpaMmbl yueOHOro mnpeaMera «Xumus» (06a30BbIH  YpOBEHB),
[Iporpammoit BocmuTaHusi OOYYAIOUIUXCS TPHU TOJYYEHUHM OCHOBHOIO OOIIEro
o0pa3zoBaHusl, ¢ YUYETOM paclpeie]ICHHbIX 0 KjlaccaM MPOBEPsieMbIX TPeOOBaHUM
K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelIbHOM MPOrpamMMbl OCHOBHOTO
obOmero oOpa3oBaHUsi M DJIEMEHTOB  COJEpXKAHUSA, TPEJICTABICHHBIX B
YHuBepcaabHOM Koau(pHUKATOpe MO XMMHH, KOHICNIMU MpenoaBaHus y4eOHOTOo
npeaMeTa «XHUMHS», B 00pa3oBarelbHBIX oOpraHuzanusx P®d, peanusyronmx
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBI.

Ob6mas xapakTepucTuKa y4e0HOro npeamera « XuMHs»

VY4yeOupiii mpeamer «XUMHUS»  BXOAUT B  MPEAMETHYIO  00JacTh
«EcTecTBEHHOHayyHble  TpeAMETh». B cucTeMe  eCTeCTBEHHOHAy4YHOTO
o0pa30oBaHus XUMUS KaK YYEOHBINH MPEeIMET 3aHMMAeT BaXKHOE MECTO B MMO3HAHUU
3aKOHOB MPUPOJBI, (HOPMUPOBAHUM HAYYHOM KapTHUHBI MHUPA, CO3IaHUH OCHOBBI
XUMHYECKUX 3HAHWUW, HEOOXOMMMBIX IS TOBCEIHEBHOW IKU3HHM, HAaBBIKOB
3I0pOBOTO M 0E€30IacCHOTO /Jis 4YelloBeKa M OKpYXKalolleld ero cpeasl obpasa
KU3HH, a TAKKE B BOCIIUTAHUU SKOJIOTMUYECKON KYJIbTYPBHI.

VYcenemHocTh H3y4YyeHHs] XHMHU CBA3aHa C OBJQJACHUEM XUMUYECKUM
SI3bIKOM,  COOJIFOJICHMEM TIpaBWJI  Oe30macHOM pabOThl TIPU  BBIOJHEHUU
XUMHUYECKOTO HSKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBS3€M XUMHUHU C
JIPYTUMU MPEIMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaeT B ce0si OCHOBBI HEOPTAaHMYECKOW M OpraHUYeCKON
xumuH. ['TaBHOW wmueel MporpaMMbl SIBISETCS CO3JaHUE 0a30BOTO KOMILIEKCA
OTIOPHBIX 3HAHUH MO XUMHH, BHIPAKEHHBIX B ()OPME, COOTBETCTBYIOIIECH BO3PACTY
00y4JarommXcs U UX 0COOBIM 00pa30BaTEILHBIM MTOTPEOHOCTSIM.

B coxmepxxanum JaHHOrO Kypca MpPEACTaBICHBI OCHOBONOJIATrarOIINE
XUMHUYECKHE TEOPETUYECKHUE 3HAHMUS, BKIFOYAIOIINE U3YYEHNE COCTAaBa U CTPOCHUSA
BEIIECTB, 3aBUCHUMOCTHM HX CBOMCTB OT CTPOECHHS, MPOTHO3HMPOBAHHUE CBOWCTB
BEIIECTB, MCCIIEIOBAHUE 3aKOHOMEPHOCTEM XMMHWUYECKHUX MPEBPALCHUN U IyTEU
yOpaBJeHUs UMU B LETSAX MOJIYUYEHUS BEUIECTB U MaTEPHAIIOB.

TeopeTnyeckyr0 OCHOBY H3YYEHUSI HEOPraHMYECKOW XHMHUU COCTaBISET
aTOMHO-MOJIEKyJIsipHOe yueHue, l[lepmommueckuii 3axkon [[.M. MengeneeBa c¢
KpPaTKUMHU CBEICHUSIMU O CTPOEHHUU aroMma, BUJAX XUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTAX MPOTEKAHUSI XUMUYECKUX PEAKLINM.



B wu3ydueHum Kypca 3HaUMTENbHAs pOJIb OTBOJUTCS XUMHYECKOMY
AKCIIEPUMEHTY: NMPOBEJIECHUIO MPAKTUUYECKUX M JTAOOPATOPHBIX pabOT, OMUCAHUIO
pE3yJIbTATOB YYEHUYECKOTO 3KCIEPUMEHTA, COOIIOACHUI0O HOPM M IPaBUI
Oe3omnacHoi paboThl B XUMHUYECKOH 1ab0opaTopuu.

Peanuzauuss paHHOW mporpaMMbl B Ipouecce OO0y4YeHUs IO3BOJIUT
oOyyaromumcsi ¢ 3IIP ycBOUTH KJIIOYEBbIE XMMUYECKUE KOMIIETCHIIMU U TIOHATH
POJIb ¥ 3HAYEHWE XUMUHU CPEJIU IPYTUX HAYK O MIPUPOJIE.

N3yuenue xumuu cnocodcTByeT (GOPMUPOBAHUIO Y O0YUAIOIIHUXCS HAYYHOTO
MHPOBO33pPEHUS, OCBOCHHUIO OOIEHAYYHBIX METO/IOB (HaONIOAEHHE, U3MEpEHUE,
AKCTIIEPUMEHT, MOJICITUPOBAHUE), OCBOCHUIO MPAKTUUECKOTO MPUMEHEHHUS HAyUYHbBIX
3HaHUN, OCHOBAHHOTO Ha MEXIMPEIMETHBIX CBA35X ¢ mpeameraMu «OKpyKaromuit
mupy, «®duszukan, «buomorus», «['eorpadus», «Marematuka» u Qopmupyer
KOMIIETEHI[MM, HEOOXOAMMBIE Jisi MNPOAOKEHUS 00pa3oBaHHs B 00JacTH
€CTEeCTBEHHBIX HaYK.

N3yuenue xumuu cnocoOCTByeT pa3BuTHO y oOyuatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpakeHMs, (DYHKIIMOHAIBHONM TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHYECKH aHAIM3UPOBATh MH(POPMAIUIO, TIPEACTABICHHYIO B
pasnmuuHbix  (opmax. 3HAYMMOCTh TpeAMeTa JJIS Pa3BUTHS  JKU3HCHHOU
KoMrieTeHMu oOyyatoumuxcas ¢ 3[IP  3akimiodaercs B YCBOGHHHM  OCHOBBI
XUMUYECKUX 3HAHWM, HEOOXOIUMBIX JUIsl TIOBCEHCBHOW JKM3HHM, HABBIKOB
3I0pOBOTO M 0E€30IMacHOTO Jis 4YesloBeKa M OKpYXalolleld ero cpeasl obpasa
KU3HU; POPMUPOBAHUH IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpaxxaeT cojepkaHue 00y4eHUs IPEeIMETY «XUMHUS» C YIETOM
0CcOOBIX O0Opa3oBaTeNbHBIX MOTpeOHOCTeH oOyuarommxces ¢ 3[1P. Osnamenue
y4EOHBIM MPEAMETOM «XUMUS» TPECTABISET OMPEACNEHHYI0 TPYIHOCTH IS
obyvaromuxcs ¢ 3[IP. D10 cBs3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBHOM
NESTENbHOCTH, TEPUOJAMYECKUMHU KOJCOAHUSIMA BHUMAHUS, MaJbiIM 00BEMOM
namsTH,  HEJOCTAaTOYHOCTBIO  OOIIero  3amaca  3HAaHWM,  MOHWKEHHBIM
N03HABATEIbHBIM UHTEPECOM U HU3KHM YPOBHEM PEUEBOTO PA3BUTHS.

Jlns mpeoioyieHusl TPYAHOCTEH B M3YyUYCHHH YYEOHOTO MpeaMeTa «XHUMHS»
HeoOXonuMa ajanrtanus oO0bemMa M XapakTepa ydeOHOro wmartepuana K
MO3HABATEIFHBIM BO3MOXKHOCTSIM JAHHOW KaTeropuu OOYy4aloluXCs, y4eT HX
O0COOEHHOCTEW pPAa3BUTHA: HMCIIOJIB30BAHWE AITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEKIIPEIMETHBIX CBA3EH, IOCTEIIEHHOE YCI0KHEHUE N3YyYaeMOro MaTepHaia.

[Ipy u3yueHHH XUMHHM HEOOXOIUMO OCYIIECTBIISITH B3aUMOJACHCTBHE Ha
MOJIMCEHCOPHOU OCHOBE.

TeopeTnuecknidi  MaTtepuanl PEKOMEHIYETCS  HM3y4yaTb B IIpOLECCE
MPAKTUYECKON JeATeNbHOCTU. BO3MOXKHO BBIACICHUE OTACIBHBIX YPOKOB Ha
pelieHre 3a7a4 B CBA3U CO CJIOKHOCTBIO aHalu3a Tekcra ooydaromumucs c¢ 311P.
Opranuyeckoe €IWHCTBO NPAKTUYECKOW W  MBICIUTEIbHON JI€ITEIIbHOCTH
oOydJarolmuxcs Ha ypoKaxX XHUMHHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHUIO Oa3UCHBIX XMUMHUYECKMX 3HAaHUM W ymeHuil. Ocoboe BHUMaHUE MpU
M3YUYECHUHU XUMUU YNIENAETCS U3YUYCHUIO «CKBO3HBIX» MOHITUH U (POPMUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUSI MaTepuUara.



Henu u 3a1a4n u3yyeHus yueOHoOro npeamera «XumMus»»

Obwue yenu W3ydeHHUs y4eOHOTO mpeaMera «XHUMHs» NpPEICTaBICHbI B
[IpumepHoii paboueil mporpaMme OCHOBHOro oOmero oOpasoBanus. OHH
AKTyaJIU3UPOBAHBI C YYETOM HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOI'O OOILIErO
o0pa3oBaHus, HANpPaBIEHHOCTH OOYy4YeHUs Ha pa3BUTUE U CAMOPA3BUTHE
JUYHOCTH, (hOpMUpPOBaHUE €€ UHTEIJUIEKTa U o01el KynbTyphl. OOydeHHe YMEHUIO
YUUTBCA U MPOJAOKATH CBOE 00pa30BaHUE CAMOCTOSITENILHO B HACTOSIIEE BpEeMs
ABJIAETCS. OJHOM M3 BAXKHEMIIMX (PYHKUUH y4yeOHBIX NPEIMETOB, B TOM YHUCIE U
«XuMUNY.

st oOyuaromuxcs ¢ 311P, Tak ke, Kak ¥ JJisi HOPMaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHKOB,  OCBAMBAIOLIMX OCHOBHYI  0Opa3oBaTelbHYI0  MpPOTrpaMMmy,
JOMHUHHPYIOIEEe 3HaYECHUE PUOOPETAIOT TaKue yeiu, Kakx:

* ¢opMUpOBAHME MHTEJUIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSITEJIbHOMY MPUHATUIO PpEUICHUH, CIOCOOHOU
aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSM >KU3HU;

" HanpapJIE€HHOCTh OOYYEHHS HA CHUCTEMAaTHYECKOEe MPHUOOIICHUE yUYalIuXcs K
CaMOCTOSATETILHOM  TO3HABaTeNbHOM  JESATENbHOCTH,  HAy4YHBIM U
NPAKTUYECKUM METO/laM MO3HaHUs, (POPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU,

" o0ecrneyeHue YCIIOBUHM, CIOCOOCTBYIOIIUX HMPUOOPETEHHIO OOYyYarOIIUMUCS
ONbITa Pa3HOOOpPa3HOW JESATENbHOCTH, IO3HAHUS M CaMOIO3HAHMA,
KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIETEHIIUI), HUMEIOLIUX YHUBEPCAIBHOE
3Ha4Y€HHUE JJI Pa3IMYHBIX BUIOB JAESITEIBbHOCTH;

* (QopmupoBaHHE yMEHUH OOBSCHITH U OLIEHUBATh SBJICHUS OKPYXKAIOIIETO
MHUpa Ha OCHOBaHUM 3HAHUM U OMbITA, TOJIYYEHHBIX IPU U3YYEHUN XUMUU;

* ¢opmupoBaHUE Yy  OOy4YaOIIUXCS  T'YMAHUCTHYECKHX  OTHOIICHUH,
IOHUMAHUS LIEHHOCTH XMMHWYECKUX 3HAHUU JJIs1 BBIPAOOTKH IKOJIOTMUYECKU
11eJ1IeCO00Pa3HOro MOBEIECHUS B OBITY U TPYIOBOW JEATEIBHOCTU B LIEIAX
COXpPaHEHMsI CBOETO 3/J0OPOBbsI U OKPYKAIOIIEeH MPUPOJTHON CPEIbL;

" pa3BUTHE MOTHMBALMU K OOYYEHHMIO, CIHOCOOHOCTEHl K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY TMpoduiasi U HampaBI€HHOCTH
TaJbHEHIIero 00yueHHs.

Kypc HampaBieH Ha penieHHe CIeAyoUMX 3aday, 00eCTeYyUBaIOIINX
peanu3anuoo JUYHOCTHO-OPUEHTUPOBAHHOIO M JI€ATEIBHOCTHOIO IOAXOAOB K
oOyuennro xumum obOydaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 0O0IIETO
o0pa3oBaHUs:

* (QopmupoBaHHE NMEPBOHAYATIBHBIX CHCTEMATHU3UPOBAHHBIX MPEICTABICHUN O

BEILIECTBAX, UX IMPEBPAIICHUAX U NMPAKTUYECKOM INPUMEHECHUU; OBJIAJCHUE
MOHATUMHBIM alnapaToM U CUMBOJIMYECKUM SI3BIKOM XHMUU;

" O0CO3HaHHE OOBEKTHMBHON 3HAYMMOCTH OCHOB XUMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, XUMUUYECKUX MPEBpPAIICHUI
HEOPraHUYECKUX M OPraHMYECKHUX BEUIECTB KAK OCHOBbI MHOTHX SIBICHUM



KUBOM U HEXKUBOU MPUPOJBI; YIIYOJIEHUE MPENCTABIECHUN O MaTepUAIbHOM
€IUHCTBE MUPA;

" OBJIAJEHUE OCHOBAMM  XMMHMUYECKOM  IPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATH KU3HEHHBIE CUTYAILINH, CBSI3aHHbIE
C XuMHUEH, HaBbIKaMHM 0Oe30macHOro oOpalleHusi ¢  BeUIeCTBaMH,
UCIIONB3YEMBIMU B IIOBCEIHEBHOW J>KM3HM; YMEHHUEM aHAJIU3UPOBATH U
IUITAHUPOBATh JKOJIOIMYECKU O€30IacHOE IMOBEIEHUE B LEISIX COXPAHEHHUS
310POBbs U OKPYKAIOLIEH CPEbI;

* ¢opMUpOBaHME YMEHUM  YCTAHABIMBATH CBA3M  MEXIY  pealbHO
Ha0JII0aeMbIMH XUMUYECKUMH SIBICHUSIMU U TIPOLIECCAMU, POUCXOISIITUMU
B MUKPOMHUPE, OOBACHITh MPUUYUHBI MHOTO0Opa3us BEILECTB, 3aBUCUMOCTh
UX CBOMCTB OT COCTaBa U CTPOCHHUs, A TAKKE 3aBUCHUMOCTb ITPUMEHEHHS
BEILIECTB OT UX CBOUCTB;

" [pUOOpETEHHE OIbITa MHCIOIb30BAHUS PANIMYHBIX METOJOB H3YYCHUS
BEIIECTB, HAOMIOEHUS 32 UX MPEBPALICHUSIMU MPU MIPOBEACHUH HECIOXHBIX
XUMHYECKUX  OKCIIEPUMEHTOB  C  HUCIOJb30BaHHEM  J1aDOPATOPHOIO
o0opynoBaHus U TPUOOPOB;

* ¢dopMUpOBaHUE MPEACTABICHUI O 3HAYCHUU XUMUYECKON HAYKH U PEUICHUU
COBPEMEHHBIX 3KOJIOTUYECKUX MPOOIEM, B TOM YHUCIIE B MPEIOTBpPALLIEHUU
TEXHOTE€HHBIX U SKOJIOTMYECKUX KaTacTpog.

OcoOenHocTH 0TOOPA U aJANTAIIMU Y4e0HOI0 MATEPHAJIa N0 XUMHH

OOyuyenue yueOHOMY TMpeAMETy «XUMHUS» HEOOXOJUMO CTPOUTH Ha
CO37aHUM ONTHUMAJIbHBIX YCIOBHM JMJIS YCBOGHHUS MPOrPaMMHOTO MarepHuaa
oOyuarommumucsi ¢ 3I[IP. bonbiioe BHMMaHWE MODKHO OBITH yIEIEHO OTOOPY
y4eOHOro MaTepualia B COOTBETCTBUU C MPUHIUIIOM JOCTYIHOCTH TIpH
coxpaHeHuH o0miero 6azoBoro ypoBHsA. OH JOJKEH IO COACPKAHUIO U O00BEMY
OBITH AN TUPOBAHHBIM JJIs1 oOydaronuxcs ¢ 3[IP B cOOTBETCTBUU ¢ UX OCOOBIMH
oOpa3oBaTeabHBIMH TOTpEeOHOCTIMU. ClietyeT 00JerduTh OBIAJCHUE MATEPHUATIOM
obygaromumucss ¢ 3[IP mocpenctBoM €ro JACTAIBHOTO OOBSCHEHUS C
CHUCTEMAaTUYECKUM ITOBTOPOM, MHOTOKPATHOW TPEHUPOBKOM B NPUMEHEHUU 3HAHUU
C HMCIOJIb30BaHHEM NPHUEMOB aJNTOPUTMHU3AIMHN U BU3YAIbHBIX OMOpP, OOyYECHHUS
CTPYKTYPHPOBAHUIO MaTepuaa.

Bonpiioe 3HaueHue sl TOTHOIIEHHOTO YCBOGHHUS y4eOHOTO MaTepuana
MMEET OTIopa Ha MEXKITPEIMETHBIE CBSI3H BOTIPOCOB, U3YYaeMbIX B IAHHOM KypcCe, C
TakUMU ydeOHbIMU TmpeaMeramu Kak «['eorpadus», «Duzuka», «buonorus».
[To3Bomsisi paccMaTpuBaTh OAWMH U TOT K€ yUEOHBIM MaTepHWall ¢ Pa3HBIX TOUYEK
3peHUs, MEeKITPEIMETHBIE CBSA3M CIIOCOOCTBYIOT €T0 JIyUIlleMy OCMBICIICHHIO, Ooee
MIPOYHOMY 3aKPETUICHHUIO TIOYYCHHBIX 3HAHUN U TPAKTUICCKUX YMECHHIA.

[Ipy moaroToBKE K  ypOKaM  YYHTENb JOJDKEH  MPEIyCMOTPETh
dbopMupoBaHuEe y 00yJarOIUXCsl YMEHUM aHaIU3WpPOBaTh, CPAaBHUBATH, 0000IIaTh
M3y4aeMbli MaTepuai, IUIAHUPOBATh MPEJCTOSIIYI0 paboTy, OCYIIECTBIATH



CaMOKOHTpOJIb. Heo0X0AMMO NOCTOSHHO CIEIUTh 33 MPABHIBHOCTBIO PEUYEBOTO
odopmiieHUs BbICKa3biBaHU oOyyatommuxcs ¢ 311P.

B cBs13u ¢ 0cOOEHHOCTAMM NOBEACHUSHU AesATENbHOCTU 00yyatomuxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOKAUIIUN KOHTPOJIb
COOJIIOJIEHUsT TPAaBWJI TEXHUKU O€30MACHOCTU MpPU NPOBEICHUU JIaOOPATOPHBIX
paboT B XUMUYECKOM KaOUHETE.

Buabl gesreabHocTu odydyawmuxcs ¢ 3IIP, o0ycioBiieHHbIe 0CO0BIMHU
0o0pa3oBaTeJIbHBIMH NOTPEOHOCTSIMH M 00ecleYuBaIOIIMe OCMBICJIEHHOE
OCBOCHHE COJlep:KaHUM 00pa30BaHMs MO NpeaMeTy «XUMHUSD»

Coneprxanue BUJIOB jAesTesbHOCTH oOydaromuxcs ¢ 3I1P Ha ypokax xumuu
ompejensieTcss HMX O0coObIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. [lomumo
mupoko ucnoibzdyeMblx B OOIl OOO obmmx mjisg Bcex 00ydaroniuxcsi BUIOB
JEeSATENbHOCTU CIEAYeT YCHJIMTh BUIBI AESITENbHOCTH, CrieUu(UUHbIE AJI1 TaHHOU
Kateropuum  oOydvarouiuxcsi, JJsi  00eCleYeHUs  OCMBICIEHHOTO  OCBOCHHUS
colepkaHusi oOpa3oBaHUs IO TMPEAMETY: YCWICHHE NPEeIMETHO-TIPAKTUYECKON
JESATENbHOCTH C AKTHBU3AIMEH CEHCOPHBIX CHUCTEM; 4YepelOBaHHE BHUJIOB
JESTENbHOCTH, 3aJeUCTBYIOIIMX pAa3JIMYHbIE CEHCOpPHBIE CHCTEMbl; OCBOCHHUE
MaTepuajia C ONOpPOM Ha aJIrOPUTM; «IIOLIArOBOCTH» B HM3YUYEHHHM MaTepHala;
UCIIOJIb30BaHKUE JIONOJHUTEILHON BU3yaJIbHOW OMOpPHI (TIaHbl, 00paslbl, CXEMBI,
maboHbl, onopHble Tabmuubl). s pasButus y obOywarouuxcs ¢ 3[1P ymenus
Jenatb  BBIBOABI, (OPMUPOBAHMS TPaMOTHOTO PEYEBOTO  BBICKA3bIBAHUS
HEO0OXOIMMO MCIOJIb30BaTh OMOPHBIE cioBa U Kiuiie. Ocoboe BHUMaHUE ClIeTyeT
yIeTUuTh 00YYEHHIO CTPYKTYPUPOBAHHUIO MaTepHalia: COCTaBICHHE PUCYHOUHBIX U
BEepOANbHBIX CXEM, COCTaBlIeHHE TaOJuIl, COCTaBJeHHE Kiaccuukamuum ¢
0003HaYEHHBIMH OCHOBAHHMSIMHU JUIsl KJIACCH(UKAMM ¢  HANOJHEHHWE HX
npuMepaMu U JIp.

Tematnueckas u TepMuHoIoruyeckas jgekcuka coorsercrsyer OOIT OOO.

Hnst obyuatomuxcsi ¢ 3IIP cyiecTBeHHBIMU SIBISIOTCS TpUEMbl pabOThI €
JEKCUYECKUM MaTepuaioM 1o npeamety. IlpoBogutcs crneumanbHas paboTa 1o
BBEJICHUIO B aKTUBHBII CIIOBaph 00YYaroIIMXCsl COOTBETCTBYIOLIEH TEPMUHOJIOTHH.
W3yyaembple TEpMHHBI BBOJATCS Ha IIOJHUCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YallbHAsl MOJAJIEPXKKA, aJTOPUTMbI pabOThl C OMPEIEIIEHUEM, OMOPHBIE CXEMBbI
JUIS1 aKTyaIu3aluiu TEPMUHOJIOTUU.

Hanpanenns koppeKuMOHHOM padoThI HA ypOKaXx:

e Koppekuus no3naBaTenbHON chepbl

e Koppekuus peyeBoro pa3BuTus

[IpuMmeHeHne Ha ypokax XMMHHU KOPPEKIIMOHHO-PA3BUBAIOLIMX YNPAKHEHHUHN
CIOCOOCTBYET Pa3BUTHUIO BHUMAHUS, U HAMIPABIICHO Ha:

® T[IOBBIIICHUE YPOBHS Pa3BUTHS, KOHIEHTPALIUK, 00bEMA, MEPEKITIOUCHUS U
YCTOMYMBOCTH BHUMAaHUs,

® TMIOBBILICHUE YPOBHS Pa3BUTHS JIOTUYECKOTO MBILIJICHHUS,

® pa3BUTHUE HAMJIAIHO-00PA3HOTO U JIOTUYECKOTO MBIIIJICHUS,



pa3BUTHE PEYM.

pa3BUTHE MPUEMOB YU4eOHOI ESITENTbHOCTH,

pa3BHUTHE JIUYHOCTHO-MOTUBALIMOHHOU CEPHI,

pa3BUTHE BOCHPUATHUS U OPUEHTUPOBKH B IIPOCTPAHCTBE.

[IpuMeHeHne Ha ypoKax XUMHH KOPPEKIHMOHHO-PA3BUBAIOLIMX YIPAKHEHUI

ITO3BOJISIET COBEPIICHCTBOBATh IICUXUUYECKHE Iporecchl yueHuka ¢ 311P, pazBuBarh
MO3HABATENBHBIA MPOIECC, SBIAIOIMUNACS (YHIAMEHTOM YCIEIIHOW Yy4ueOHOM
neaTenbHOCTH. [lo3HaBaTeNnbHBIE HMHTEPEC SBISAETCS BaXXHBIM  KOMIIOHEHTOM
AMOLMOHAIBHO-IIEHHOCTHOIO OTHOILIEHMS Y4Yalluxcsd K [MPOLECCY H3YyYECHHS
npeaMeTa u 00s13aTeIbHBIM yelioBUEeM 3G (PEKTUBHOCTH Mpoliecca 00ydeHusI.

Xapakrepuctuka odoyuyarwiuero ¢ OB3 (31IP)

JlanHble 00cClieIOBaHMI TEeAaroroB, MCUX0JIOra, KOHTPOJIbHO-U3MEPUTEIbHBIX
Pe3yIBTATOB M0 MPEAMETY MOKa3bIBaIOT, yTO y oOyuaromierocs ¢ OB3:

- yueOHasi MOTUBAIIUS Y TTIO3HABATEIbHAsI aKTUBHOCTH HA CPEJHEM YPOBHE;

- KPyro3op MpeJCTaBICHUN 00 OKPYXAIOIIUX TMpeaMeTax U SIBICHHUSIX HUKE
BO3PACTHON HOPMBI;

- BHUMaHHE XapaKTePHU3YEeTCsl HEYCTOMYNBOCTHIO, YACTOW OTBJIEKAEMOCTHIO;

- Hec(OpMHUPOBAHHOCTh (YHKIIMHA TPOU3BOJIBHON PETYJISAIHUH, IaMsTh
OorpaHM4YeHHa B 00ObEeM€ M HENpOoYHa, MBIIUICHUE HArJIsiJHO — JCHCTBEHHOE,
HaTJISATHO - 00pa3Hoe B cTaguu (hOPMHUPOBAHUS.

NmeroTcst peueBble U SI3bIKOBBIE HAPYIICHHUS:

—  HuU3Kasg cHhOPMHUPOBAHHOCTH KOMMYHUKATUBHOU CTOPOHBI peyH,

—  CUHTaKCHUYECKHE KOHCTPYKUHU O€HBI U OAHOOOpA3HBL;

—  HechOpMHUPOBAHHOCTH (POHETUKO-(HOHEMATHIECKOTO BOCIIPUSTHS;

—  HejocTaTouyHas  C(OPMUPOBAHHOCTh  3PUTEIBHOTO U 3PUTEIBHO-
IPOCTPAHCTBEHHOTO BOCTIPUATHS,

—  HeJocTaTo4Has c(OPMUPOBAHHOCTH 3PUTEIIHLHON NaMSITH;

—  HechOpPMHPOBAHHOCTH  MEXaHHW3MOB  OpraHM3allUU  JIEATEIHLHOCTH
(perynsiuuu U KOHTPOJIS AEATEIbHOCTH);

—  BbIpaXeHHOE (QYHKIMOHAIHHOE HAIPSKEHUE, YTOMIICHHE,

—  HejocTaTouyHas  C(HOPMUPOBAHHOCTh  KOOPJAWHAIMKA  JABWKCHUH |
3pUTETHHO-MOTOPHBIX KOOPAUHALIHM.

Hcxonst u3 ocobeHHOCTEH OOydYaromuxcs, WX IMCUXO(DH3NYEeCKOro pa3BUTHS,
WHIUBUIYabHBIX BO3MOXKHOCTEM COCTaBjeHa pabouass TporpaMma IO XHUMUH,
IeJbK) KOTOPOU SIBISETCS: 03HAKOMIICHHE OOYYaOIIUXCSl ¢ OCHOBHBIMH HJICIMH U
METOJIaMH XMMHH U (OpMUpOBaHHE HA 3TOH OCHOBE 3HAKOBO-CHMBOJIMYECKOTO
BOCIIPUATHSL W JIOTMYECKOro MbliuieHuss oOyuwatomuxcst ¢ 3IIP, obecneuenue
KOPPEKIIMU HApYIICHUH pPa3BUTHsI, CHOCOOCTBYIOIIMX YCHEIIHOCTHA COIUATBHOM
aJanTaluu.

[Iporpamma HampaBlieHa Ha pealu3alyi0 CPEeACTBAMH MpeIMeTa XUMUS
OCHOBHBIX 3aJa4, pEIICHUE KOTOPbIX YCTPEMJIEHO Ha JIOCTUXKEHHUE OCHOBHBIX
MPEAMETHBIX U METAPEAMETHBIX PE3yJIbTaTOB:



epopmuposanue MPEJCTABICHUS O XUMHHU Kak (opMe OMUCAHUS U METOJIe
MO3HAHUS OKPYKAIOIIEr0 MUPA;

epopmuposanue TPEACTABICHUS O XUMHU, KaK YacTH OOIIEeUYeTOBEYECKOU
KYJbTYpbI, MOSIBIICHHE MOHUMAHMSI 3HAYMMOCTH MaTE€MAaTUKHU JJisi OOLIECTBEHHOTO
porpecca;

e popmuposanue yCTOMUMBOTO HHTEpEca K HM3YUYCHHUIO BEIIECTB, HA OCHOBE
nudGepeHIIMPOBAHHOTO MOAX0/1a K 00yYaIOIIUMCS;

®  pa3BUTHE CIIOCOOHOCTEH K TBOPUECKOM JEATETHLHOCTH.

Pabouas mporpamma onpenenseT psj KOPpPeKIUOHHO-PA3BUBAIONIUX 3a/1a4,
pelieHrne  KOTOPBIX  O0EeCleurMBaeT JIOCTHXKEHHE OCHOBHBIX  IUIAHHUPYEMBIX
pe3yIbTaTOB YU4EOHOTO Kypca:

1. pa3Butrhe peuu, MBIIUICHUS, BOOOPaKEHUS IMIKOJbHUKOB, YMEHHUS
BLIOMpATh MPABWILHBIM aJTOPUTM JIEUCTBUH B COOTBETCTBUU C IEISIMU U
IIOCTaBJICHHBIMU 3a/1a4aMU;

2. (dopmupoBaHue y OOyYaromMUXCS TEPBOHAYAIBHBIX TMPEJICTABICHUN O
BEII[ECTBE, XUMUYECKON PEaKIMi, XUMUYECKHUX PJIEMEHTAX U T.]I.

3. BOCHHUTAHHE IO3WTHBHOIO 3MOIIMOHAIBHO-IICHHOCTHOIO OTHOIIECHHUS K
XUMUHU, TPOOYXKJCHUE TO3HABATEIPHOTO  HMHTEpeca K XUMHH, CTPEMJICHHS
COBEPIIICHCTBOBATh CBOU IKCIIEPUMEHTATbHbBIE HABBIKH;

4. co3ganue aJIalITUBHOM Cpesl, IT03BOJISIONICH 00eCIIeYnTh B
00pa3oBaTEILHOM  YUPEXKIACHUU TIOJTHOIIEHHYIO HWHTETPAllUI0 M JIMYHOCTHYIO
camopeanu3anuto nereit ¢ 3I1P;

5. ycusenue paboThl Mo GOPMHUPOBAHHIO KYJBTYPHOTO U O€30macHOro oopasza
KU3HU OOYYaroNIUXCsl JUIi COXpPaHEHUS M YKPEIUICHHS HX IICHUXUYECKOTO U
(U3UIECKOTO 310POBBS.

COJEPXAHUE YUEBHOTI'O IIPEJIMETA «X1UMUS»

8 KUIACC

IlepBoHayanbHbIE XUMHYECKHE OHATHS

[Mpenmer xumuu. Ponv xumuu 6 oicusHu uenosexka. Tena W BeEIIeCTBa.
@du3uYecKue CBOMCTBA BEIIECTB. ATrperaTHoe COCTOSHUE BEIIECTB. Xumus 6
cucmeme wuayk. Yucteie BemectBa W cMmecu. CrocoObl pasneneHusi CMecei.
[IpaBuna OGe3zomacHOTO  OOpaimieHHWs C  BEMIECTBAaMH W JJAOOPATOPHBIM
obopynoBanueM. [lonsmue 0 Memooax nO3HAHUsL 8 XUMUMU.

ATOMBI U MOJEKYJbl. XHUMHYECKHE DJJIEMEHThl. 3HAKU (CHUMBOJIbI)
XUMHYECKUX 37eMeHTOB. OTHOCHTENbHAs aTOMHas macca. [IpocTele W CIOKHBIE
BEIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BaleHTHOCTh aTOMOB XHUMHYECKHUX JIJIEMEHTOB.
3axon nocmosancmea cocmasa eewjecms. OTHOCUTENbHAS MOJICKYJIIpHAs Macca.
MaccoBast 70711 XUMHUYECKOTO 3JIEMEHTAa B COSTMHCHUH.

1

! 3,[[6CL " ajie€ KypCuBOM 0003HaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
Heﬂaror CaMOCTOATEIIBHO OIPCALIIACT 00BeEM HU3yd1aceMoro mMmarepualia.



du3nuecKkue U XUMHUYECKUE SBIICHUs. XuUMUUYecKas peakuusa. llpusHaku
XUMUYECKUX PEAKUNNA. YPABHEHHUsS XUMHUYECKMX PEAKUUNA. 3aKOH COXPAHEHMS
Macchl  BemlecTB. Knaccudukamuss XUMHUYECKUX  peakuuid  (CoenuHeHus,
pa3liokKeHUs, 3aMeIleHUs, OOMEHA).

XUMUYECKUN OKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IIOCYAOW, €
npaBujiaMud paboThl B JabopaTopuud U MpuUEMaMu OOpallleHus ¢ J1abopaTOPHBIM
o0opynoBaHMEM; M3y4YeHHME U ONucaHue (PU3MYEeCKUX CBOWCTB 0O0pas3loB
HEOPraHWYeCcKUX BeIIeCTB; HaOMroneHue (u3nyeckux (IUIaBJIEHWE BOCKA, TasHHUE
JbJa, paCTUPAHKUE caxapa B CTYNKe, KUTIEHUE W KOHJEHCAIUS BOJIbI) U XUMHUYECKHUX
(ropeHue cBeud, MPOKAJIMBAHWE MEIHON MPOBOJIOKU, B3aUMOJCHCTBHE Mela ¢
KHUCIJIOTOM) SIBJICHUM, HAOTIOJICHUE U OMKMCAHKUE PU3HAKOB MPOTEKAHUS XUMUUYECKUX
peaknuii (pa3ioKeHHe caxapa, B3aUMOJICUCTBUE CEPHON KHUCIOTHI C XJIOPHUAOM
Oapusi, pasznoxenue ruapokcuna menu (II) mpu HarpeBanuu, B3auMOACHCTBHUE
xene3a ¢ pactBopom coiu meau (II));u3yuenue crocoOoB pazieneHusi cmeceit (¢
TTOMOIIIBIO MarHura, bunsTpOBaHUE, BhITIAPUBAHUE, JTACTUJIISIIMS,
xpomarorpadusi), TpOBEIECHHWE OYUCTKA TOBAPEHHOW COJM; HAONIOJCHUE U
OTMCaHUE PE3yIbTATOB MPOBEICHUS OMBITA, WJTHOCTPUPYIOIIECTO 3aKOH COXpPaHEHUS
MacChl; CO3/IaHNE MOJIEICH MOJIEKYJI (IIapOCTEPIKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3jeMeHT U IIpoCToe
BemecTBo. HaxokneHwe Kuciaopoja B Tpupojae, (GU3HYECKUE U XHUMHUYECKHE
cBoicTBa. Peakiiuyu ropeHus MpOCThIX U CIOKHBIX BemecTB. CrocoObl MOTyUeHHUsI
KUCIIOpPOJIa B JA0OpaTopuu u npomviuiienHocmu. llpuMeHeHne KUCIopoa.
[Tonsitue 06 oxcumax. KpyroBopot kuciaopojaa B npupojae. O30n — aniomponuas
MoOughukayusi KUCI0pooq.

Tennosoul 3¢hghexm xumuueckou peaxyuu, MepMOXUMUHECKUE VDPABHEHUS,
9K30- M DHIOTCPMHUYECKUE PEAKIUU. Tonaueo: y2onv u meman. 3acpszneHue
6030yXa, yculeHue NapHuKo8o2o d¢hgexma, paspyuienue 030H08020 CIO0S.

Bomopon — smemeHnT u mpocroe BemectBo. HaxokaeHue Bogopoda B
npupozae, GU3NIecKue U XMMUYECKHUE CBOMCTBA (HA MpUMEpEe B3aUMOJCHCTBUS C
HEMETallaMH ¥ OKCHJAMH METaJUIOB), TMPUMEHEHHEe, CHOCOObl NOLYYEeHUs.
[TonsiTHE O KMCITOTAX U COMSX.

KonnuectBo BemectBa. Monbs. MomnspHas wmacca. 3akoH — ABOTrajpo.
Monsipabiii 006€M Ta30B. PacueTsl mo xummueckoit popmyse. Pacders maccoBoi
JIOT1 XUMHUYECKOr0 AJIEMEHTa B COEIMHEHHM, KOJIMYECTBA BEILIECTBA, MOJSPHON
MAacchl, MOJISIPHOTO 00beMa ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmea 6o0vi. Boma. Ee cocTtaB, cTpoeHWE W MOJEKYJIHI.
Booa kax pacmeopumens. PactBopsl. [lonamue 0 HaACbIUEHHbIX U HEHACLIUJEHHBIX
pacmeopax. Ilonamue pacmeopumocmu geujecms 6 60de. Pacuer MaccoOBOU JI0IH
BelllecTBa B pacTBope (IpOIlEHTHAsl KOHIIEHTpaius). MaccoBasi 10J1s1 BellleCTBa B
pacTtBope. Xumuueckue ceoUCmB8a 600bl (PA3lodiceHUe, peakyuu ¢ Hampuem,
okcudom kanvyus, okcuoom cepvl (1) peaxyuu ¢ memannamu, KUCIOMHbIMU U
ocHosHbiMu okcuoamu). Ilouamue 06 ocnosanusix. Ponv pacmeopos 6 npupooe u 6
arcusnu yenoseka. Kpyeosopom 600wl 6 npupode. 3arps3HEHHE TPHUPOIHBIX BOJ.



OxpaHa 1 OYHUCTKA MPUPOJIHBIX BOJI.

Baxneiiimue kimaccel HeopraHuueckux coenuHeHui. Knaccudukaims
HEOpraHudeckux coeauHeHuil. OKcHUabl: cocTaB, Kiaccudukaiusi (KUCIOTHEHIE,
OCHOBHBIE, amgomepHvle, Heconeobpasyiouue - Ha npumepe okcuoa yeiepooa (1)
u okcuoa azoma (11)), nomemxnamypa. Illonyuenue u XUMHYECKHE CBOWMCTBA
OKCUJIOB (B3aMMOJCHCTBHE C BOJIOM, KUCIOTamu, Ienoyamu). OCHOBaHWS.
Knaccudukanus  ocHoBaHMi: WIENOYM U HEPACTBOPUMBIC  OCHOBAHMS.
Homenxkmarypa ocHoBanui. @DOusnyeckue U XMMHUYECKUE CBOWCTBA OCHOBAaHUM
(B3aMMOJICMCTBUE C OKCHJIAMU HEMETAIJIOB, KHUCJIOTaMH, coyisiMu). [lonyuenue
OCHOBAHULL.

Kucnorsl: coctaB, kimaccuukanus, HOMEHKIATypa, (GU3HUECKUE U
XUMUYECKHE CBONCTBA (B3aUMOJICUCTBHE C METAJJIaAMHU, OCHOBHBIMU OKCHJIaMH,
OCHOBAaHHUSIMH, COJISIMHA, Ha IPUMEPE COJSTHOM M CEPHOW KHCIIOT), CHOCOObL
nonyuenus. Psp axtuBHoctu MetaioB H. H. bekeroBa. Comu  (cpemgnue):
HOMECHKJIATypa COJICH, cnocobbl nonyueHus, B3auMOJICHCTBHE COJICH ¢ METaJlJIaMH,
KHUCJIOTaMHU, 1IEJI0YaMH U COJISIMU, IPUMEHEHUE.

[Torsitue 06 aM(pOTEpPHBIX THAPOKCHAAX (Ha TPUMEpPE IUHKA U ATIOMUHUS):
Xumuueckue c8olcmea (83aumooeticmsaue ¢ KUCI0Mamu U weiouamu, pasiodtceHue
npu Hazpesanuu) u noyyeHue.

I'eHeTnyeckass CBA3b MEXAY KjlacCaMd HEOPraHMYECKUX COCIMHEHUI.
I'eneTnyeckue psiabl.

XWMHUYECKUA HKCHEPUMEHT: KAUYE€CTBEHHOE OINPENEICHUE COAECPKAHUS
KHACTIOpO/ia B BO3JyXe; MOTYyYEHUE U U3YUEHUE CBOMCTB KHUCIOPOA; HAOIIOJACHHE
B3aUMOJECHCTBHSL BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS H
NpeKpaileHds ropeHus (mokapa); O3HAKOMJIEHHME C o0pa3laMud OKCHUIOB H
OMMCAaHUE HUX CBOMCTB; MOJYYEHHE M H3YyUYECHHE CBOWCTB BOJOPOJa (TOPEHHE);
HaOmoieHne  00paslloB  BEIIECTB  KOJMYECTBOM | MOJIb,  HCCIEAOBAHHE
OCOOCHHOCTEW  pacTBOPEHHS  BEHIECTB C  Pa3IUYHOM  PacCTBOPUMOCTHIO;
MPUTOTOBJIEHUE PACTBOPOB C OMNPEIECIEHHOW MAaCCOBOM [0JE€W PaCTBOPEHHOIO
BEILECTBA; B3aUMOJCICTBUE BOJAbI € METAJUIaMU (HATPUEM U KaJbLHEM)
(BO3MO’KHO MCIOJIb30BAaHUE BUACOMATEPHUAJIOB); ONPEIAECICHUE PACTBOPOB KUCIOT
U TIEJI0YEH C MOMOIIBI0 MHANKATOPOB; UCCIE0BaHIE 00Pa3I[0B HEOPTaHUIECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB; HAOJIOJCHNE M3MEHEHHUS OKPACKH MHIUKATOPOB B
pacTBOpax KHCIOT U IIeNouel; m3yueHue B3aumopeictBus oxcupa meau(ll) c
pacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C METa/ulaMH, PEaKUuil HEUTpaIN3alUH;
MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJTHOTO METAJIJIa APYTUM U3
pacTBOpa COJM; PEUICHUE JKCIEPUMEHTAIBHBIX 3aJad no TeMme «BaxHenme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanueckuii 3akoH u [lepuoagnyeckasi cucreMa XUMHUYECKHUX

3jieMeHTOB /[. U. MenpesieeBa. CtpoeHne aToM0OB. XUMHYECKAs CBA3b.

OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKK KIAacCU(PUKAIMU XUMUYECKUX 3jeMeHTOB. [lonsitue o
IPYIINax CXOJHBIX 3JIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMEIbHBIE METAIbI,
TaJIOTCHBI, WHEPTHBIE Ta3bl). JnemMeHmvl, Komopvle obpaszylom amgpomepHbvle



OKCUObL U 2UOPOKCUOBIL.

Ilepuonnueckuil 3akoH. Ilepuoguueckas cucremMa XUMHUYECKUX 3JIEMEHTOB
H. . MenneneeBa.  Kopotkonepuoanas u  OaunHOnepuoouas  (OpMBI
[Tepuonnueckoit cucrempl xumuueckux dieMeHToB 1. M. MenneneeBa. Ilepuoabt
u rpynnel. Ouzndeckuil CMBICI IOPSAAKOBOTO HOMEpPA, HOMEPOB IEepuoja u
IPYIIIBI AJIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX saep. H3zomonvl. ONEKTPOHBL.
CtpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHYECKUX DJIEMEHTOB
ITepuonnueckon cuctemsl . 1. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoi cucreme /1. 1. Menneneesa.

3axonomepnocmu  uU3MeHeHUs. CBOUCME JJeMEHMO8 MAblX Nepuooos u
2NIABHBIX NOOZPYNN, 6 3ABUCUMOCMU OM AMOMHO20 (NOpPAOK06020) HoMepa
3nauenue Ilepuoouuyeckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX
anemMenmos 01 pazeumus Hayku u npaxmuxu. /{. M. Menoenees — yuémuwiii u
2PAACOAHUH.

Xumuueckass cBA3b. KoBasieHTHass (mojsipHas M HEMNOJIAPHAs) CBS3b.
InexmpoompuyamenbHOCmb AMoOMO8 XUMUYeCKux s1emenmos. VIoHHast CBSI3b.

Crenenp  okucieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIporniecchbl OKucaeHUs U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVWMHUYECKUA HKCIEPUMEHT: H3yueHHue oOpaslloB BEIIECTB METANIOB U
HEMETAJIJIOB; B3aUMOJECHCTBHE THUAPOKCUJA IMHKA C pacTBOpaMU KHUCIOT H
MIEJI0YEN; MPOBEAEHUE ONBITOB, WUIIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI (TOPEHUE, PEAKIINU PA3TI0KEHUS, COETUHEHNUSA ).

MexnpeaMeTHbIe CBA3H

Peanuzanuss MexXnpeaMeTHBIX CBS3el NpH W3YYCHUHW XHMHHM B 8 Kjacce
OCYIIECTBIIICTCS 4epe3 HCIIOIb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUH, SIBISIOMIUXCS CUCTEMHBIMU JJII OTIAEIBHBIX MMPEIMETOB
€CTEeCTBEHHO-HAYYHOT'O ITUKJIA.

OO61ue ecTecTBeHHO-HAYYHbIE TTOHSATHS: HAyYHBIA (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHHTE3, KiIacCU(DHKAIMI, TEPUOJIUYHOCTh, HAOIIOJACHUE,
AKCTIICPUMEHT, MOJICIIMPOBAHUE, U3MEPECHHUE, MOJICITb, SIBIICHHUE.

dusznka: Marepus, aroM, dJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PAJMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYCCKUMA 3aps/l, BEIIECTBO, TEIIO,
00bEM, arperaTHOE€ COCTOSIHHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIWYWHBI, ¢IHHUIIBI
M3MEPEHUs, KOCMOC, IUTaHETHI, 3BE3 b1, COTHIIE.

buonorus: horocunres, apixanue, onocdepa.

['eorpadusi: armocepa, rtumpocdepa, MUHEpaTbl, TOPHBIE TOPOJIHI,
TOJIC3HBIE NCKOITaeMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAasi peaKIusi

[Tepunognueckuii 3akoH. Ilepuommyeckas cucremMa XUMHYECKUX HJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kaus, Kbl U UX COSTUHECHHM



B COOTBETCTBUM C TIOJIOKEHUEM »3JIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BUAbI XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PEHIETOK, 3a8UCUMOCMb CEOUCME 8euecmea Om muna KpUCmaiiuieckol peuemsu
U 8UOA XUMUYECKOU C853U.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHUYECKUX BCIIICCTB
(MexayHapoHas ¥ TpUBUAIbHAS ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIIUXCS
K pa3IM4HbIM KJlacCaM HEOPraHWYECKHUX COCAUHECHUH, TEHETUYeCKas CBS3b
HEOPraHUYECKUX BEUIECTB.

Knaccudukanuss XUMHYECKMX PEAKIMM 1O pa3IMYHbIM TpU3HaKaMm (10
YHUCITy U COCTaBY YYacCTBYIOIIUX B PEAKI[MU BEIIECTB, MO TETIOBOMY A PeKTy, 1o
U3MCHCHHIO CTCIICHECH OKHMCIICHUSI XUMUYCCKHX DJIIEMEHTOB, 110 0Opamumocmu, no
yuacmuio Kamanuzamopa,). 9IK30- u SHJIOTEPMHUYECKHUE peaxkuum.
Tepmoxumuueckue ypagHeHusl.

Ilouamue o cxopocmu xumuueckou peaxkyuu. [lonamue o6 obpamumvix u
HeooOpamumbulx xumuyeckux peaxyusx. Ilonamue o 2oMO2eHHbIX U 2emepOeHHbIX
peaxyusx. Ilonamue o xumuueckom pasnogecuu. CmeweHue XuMuUyecKo2o
pasnogecusi. Daxmopwvl, GuUAOWUE HA CKOPOCHb XUMUYECKOU peakyuu u
NOJIOJHCEHUE XUMUYECKO20 PABHOBECUL.

OKHUCIUTENIPHO-BOCCTAHOBUTENIBHBIE  PEAKIUM, DJICKTPOHHBIM  OayiaHc
OKHCIUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBnenue ypaBHEHUM
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIMid €  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus AIEKTPOIUTUIECKOU JIMCCOITAIIHNH. DIEKTPOIUTUYECKAS
IUCCOLMAIUsI. DIEKTPOJIUThI U HEINEKTpoJuThl. KaTtnonsl, aHuoHbl. Mexanusm
ouccoyuayuu 8ewecms ¢ pasiudHbiMu 8udamu xumudeckou ceasu. Ilonamue o
cmenenu ouccoyuayuu. CUIbHBIC U CIa0bIe AJICKTPOJIUTHI.

Peakiiuu monHoro o6MeHa. Y ClIoBHS MPOTEKAHUS peaKIuii HOHHOr0 0OMeHa
0 KoHUA. IlomHble M COKpalm€HHbIE MOHHBIE YPABHEHUS pEaKIUid. XHMHUUYECKHE
CBOMCTBa KHCIIOT, OCHOBaHMUHW W COJEH B CBETe TNPEACTABICHUU 00
AJeKTpoauTHYeCKOM nuccorumanuu. Cpena pactBopa. KauecTBeHHbIE peakIuu Ha
KaTHOHBl U aHUOHBI: XJOPHJ-, OpOMUI-, HOIHU]I-, CYJIb(aT-, KapOOHAT-, CHIUKAT-,
dochar- aHWOHBI; THUIPOKCHUI-MOHBI, KATHOHBI aAMMOHHMS, MAarHus, KaJIbIIHS,
antoMuHMs, xkenesza (2+) u (3+), meau (2+), UMHKA, TPUCYTCTBYIOLIME B BOJHBIX

pacTBopax.
XUMHYECKUNA IKCIEPUMEHT: O3HAKOMIIEHHE C MOAEISMHU KPUCTAJUITMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMeTaioB (rpadura u

ajaMasa), CJIOXKHBIX BEHIECTB (XJOpUJa HaTpusl); HUCCIEIOBAaHHE 3aBUCHMOCTHU
CKOPOCTH XHMHYECKOM peakluuu OT BO3JCUCTBHS Pa3IUYHBIX (DAKTOPOB;
UCCIIE0BAHUE AIEKTPONPOBOJAHOCTH PAaCTBOPOB BEIIECTB, MPoOliecca AUCCOLUALNN
KHCJIOT, IeJioue u cojeil (BO3MOXXHO HCIOJIb30BAaHUE BHUIEOMATEPHUATIOB);
MPOBEICHUE OMBITOB, WIIIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEAKIIMII HOHHOTO
obmeHa (00pa3oBaHHME OCaJKa, BBIJEICHHWE Ta3za, OoO0pa3oBaHHE BOIbI); OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIui
(ropeHue, peakuu pas3ioKEeHHs, COCAUHEHHUs); PACIIO3HABAHUE HEOPTraHUYECKUX



BCIICCTB C IIOMOIIIBIO Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI; pCIICHUC
OKCIICPUMCHTAJIbHBIX 3aaa4.

HemeTtanjibl 4 MX coeIMHEHUSA

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTenieHH OKHUcieHHsS. CTpoeHHe W (PU3NYECKHE CBOWCTBA MPOCTHIX
BCIIECTB — TallOTCHOB. XWMHUYECKHE CBOWCTBA Ha TpUMepe  Xjopa
(B3auMoOJICHiCTBUE C MeTa/llaMH, HEMETaUIaMH — BOJOPOJAOM M KHCIOPOJOM,
wenouamy). Xmopoomopoa. ConsHas KHCIOTa, XHMHYECKHE CBOICTBa,
noiyueHnue, TpUMEHeHUe. /[leiicmeue Xxaopa u Xi0po8ooopooda HA OpP2aHU3IM
yenogexa. BaxxHeWIne XJIOPHIBI M X HaX0XKJICHUE B IPUPOJIE.

OO6mrast xapaktepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U CEPhl. XapaKTEPHBIC CTEIICHU OKUCIICHHS.

CtpoeHre u GpU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPHI.
AnnoTporHble MOAUGUKAIIMK KHCIOpOJa M Cepbl. XUMHUYCCKHUE CBOWCTBA CEPBI
(B3aUMOJICHCTBUE C Hememaniamu — BOJOPOIAOM M KHCIOPOJOM, METaJlJIaMHU,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CEepoBOAOPOJI: CTPOCHUE,
¢uznueckrue W XUMHYECKHUE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBUTCIIBHBIC
cBoiicTBa). OKCHABI CEepbl KaK TNPEJICTABHTEIN KHUCIOTHBIX OKCHIoB. CepHas
KHUCIIOTa: (PU3UYECKUE M XUMUUYECKHEe CBOMCTBa (00mmue u crnerupuueckue). Conn
CEpHOM KHUCIIOTHI, KaueCTBEHHAsl peakuusi Ha cynbdaT-uoH. CepHHUCTas] KUCIOTA.
Xumuueckue peaxkyuu, nexcawjue 8 0CHO8e NPOMBIULIEHHO2O0 CNOCOOA NOJNyYeHUs
ceproul kuciomsl. Haxoxxnenue cepol U €€ coequHeHuit B npupoje. [Ipumenenue
Cephl M €€ COCAMHEHUN B OBITY U B MPOMBINIUICHHOCTH. Xumuyeckoe 3azps3HeHue
OKpydHcaoujell cpedvl COEOUHEHUAMU cepbl (KUCTOMHbIe 00XHCOU, 3a2pA3HeHUe
6030YXA U BOO0OEMOB), CNOCOOBL €20 NPEeOOMBPAUEeHUSL.

OO6miast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aToMOB a3oTa u (¢ocdopa, XapaKTepHbIE CTEIICHU OKUCIICHHUS.

A30T, pacrpocTpaHeHue B mpupoje, GU3MIecKue U XMMUYECKHUE CBOMCTBA
(B3auMOJIEIICTBME C METAJJIaMd U HEMETallJIJaMU - KUCJIOPOJIOM U BOJIOPOIOM).
Kpyrosopor a3ora B mpupoae. AMMHAK: (HU3MYECKUE M XMMHUYECKHUE CBOMCTBA
(okmcCIIeHre, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpA), HoAyueHue W MPUMEHEHUE.
Conu amMMoOHMSI: CcOCTaB, (PU3MYECKHE M XUMUUYECKHE CBOWMCTBa (pasiiokKeHHE,
B3aMMOJICCTBHE CO IIeI0YaMH), puMeHeHne. KadecTBeHHas peakiusi Ha MOHBI
aMMOHUS. A30THas KUCIOTa, € (PU3NYECKHe U XUMUYECKHUE CBOMCTBa (0Omue u
cneruuyeckue), noayyenue. Hutparel (paszmokeHue). A30THCTas KHCIOTA.
Hcnonp3oBaHue HUTPATOB H COJIEH AaMMOHHS B KauyeCTBE MUHEPAIBHBIX
yIOOpEeHHH. Xumuueckoe 3azpsaznerue oKpyscaroujeli cpeovl CoOeOUHeHUIMU a30ma
(Kuciomuosle 0024HcOU, 3a2psa3HeHUe 8030YXa, NOYBbL U B0O0EMOB).

dochop, awomponuvie moougpuxayuu  gocgopa,  buzMUECKHE U
XAMHYECKHE CBOWCTBA  (B3aMMOJIEWCTBHE C  METAJIaMH, HEMETaJlJIaMH,
KOHYEHMPUpPOBaHuviMu azomuol u ceprou xucromamu). Oxcun dochopa (V),
opTrodocdopHas KHCIOTa: (PU3MUECKUE W XUMHUYECKHE CBOWCTBA, MOJIVYEHUE.
llonamue o munepanvuvlx yoobOpenusx: unumpamol u gocpamol. llowamue o
KoMnekcHvlx yoobpenusx. OOmas XapakTepUCTHKa 3JeMEHTOB [V A-Tpynmbl.



OcoOeHHOCTH CTpPOCHUSI AaTOMOB yriepoja U KpemHus. BajeHTHOCT, u
XapakTEepHbIE  CTENEHW  OKUCJICHUS  aTOMOB  yriepoja M  KPEMHUS.
PacnpocTtpanenue yriepoja B pupojie, XapaKTepHbIE CTETICHU OKUCIICHUS.

VYrnepon, amioTponHsle Moaudukauuu (rpadur, anmas), (pU3HYECKHE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (B3aMMOJEHUCTBUE C MeETaIaMu,
HEMETaJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCTIOMAMU,).
Ancopbuus. Kpyrosopor yriaepoma B npupone. Oxcuuabl yriiepoja, HX
dbu3nUecKkue U XMMHUYECKHE CBOMCTBA, MOJy4YCHUE M IMPUMEHEHHE, JIEUCTBUE Ha
OpraHu3M 4YeJOBeKa. JKolo2uueckue npobaemvl, C8A3AHHbIE C  OKCUOOM
yenepooa(lV); eunomeza 2nobanvHoco nomenjeHus KIUMAma, NAPHUKOBDIL
aghghexm. YronbHas KUCIOTA U €€ CONM, UX (PU3NICCKUE M XUMUYCCKUE CBOMCTBA,
nonyuenue u npumenenue. KadecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

O6mue mpeacTaBieHUs 00 OCOOCHHOCTSAX COCTaBa HM  CTPOEHUS
OpraHWYeCKUX COCIMHECHHH yriepoja (Ha MpuMepe MeTaHa, dTUJICHA, dTaHoJa,
YKCYCHOM KHUCHOTBL. Mx cocmas u xumuyeckoe cmpoenue. Knaccupuxayus
opeanudeckux eewjecms. IloHaTHE O OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oelikax, yriieBoJax — M WX POJU B KM3HU 4esioBeKa. MamepuanvHoe eOuHcmaso
OpP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

KpemHunii, ero ¢usnueckue ¢ XUMHUYECKHE CBOWCTBa (HA mpUMepe
B3aMMOJICHCTBUS C METallaMM W HEMETa/laMH), HoJy4YeHue u TpUMEHEHUE.
Coeounenus kpemHus 6 npupooe. Obwue npedcmasieruss 06 okcude kpemrus(lV)
u xpemuuesou kuciome. Cunuxamsl, uauueckue u Xumuyeckue Cce0UCMaa,
noiyueHue U NpuUMeHeHue 6 Oblmy, NPOMBIULIEHHOCU (8 MeOUYUHCKOL,
NEeKMPOHHOU, CMpoumenvHou u op.). Baoicnheliuiue cmpoumenvhbvie Mamepuabl:
Kepamuka, Cmekao, yemenm, OemoH, oicenezobemon. IIpobremvr bOezonachozo
UCNONIL30BAHUSL CMPOUMENIbHBIX MAMEPUATLIOE 8 NOBCEOHEBHOU HCUZHUL.

XUMHUUYECKHUI IKCTIEPUMEHT: U3y4YeHHE 00pa3lioB HEOPraHUUECKUX BEIIECTB,
CBOMCTB COJITHOM KHMCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKIMU Ha XJIOPH]-
MOHBI U HaONIOJCHWE TPHU3HAKOB WX TMPOTEKAHUS, OIBIThL, OTPAKAIOIIHNE
¢uznueckue U XMMUYECKHE CBOWMCTBA TAJIOTEHOB M MX COCIWHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BHUACOMATEPUATIOB); O3HAKOMJICHHE C 0Opas3lamMu XJIOPHUIOB
(raloreHu0B); O3HAKOMIIEHME C oOpa3lamMu cepbl U €€ COCIUHECHUSIMHU
(BO3MOXHO  WCMOJB30BAaHUE  BHUJEOMATEpPUAOB);, HaONIOIEHHE TIpolecca
oOyrnvMBaHUsS caxapa TIOJ ACHCTBUEM KOHIICHTPUPOBAHHOW CEPHON KHCIOTHI,
M3yYeHUE XMMHUYECKUX CBOWCTB pa30aBIECHHON CEPHOW KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peaknuu Ha CynbpaT-uoH W HAOMIOIEeHWE TMpu3HaKa e&
MPOTEKAHUs, 03HAKOMJICHHE ¢ (DU3WYECKUMH CBOMCTBAMHU a30Ta, Gocdopa U ux
COCIMHEHMH (BO3MOXKHO MCTIOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3liaMy a30THBIX
u (ochopHbIX yA0OpeHUN; MONTydYeHHE aMMHaka M H3y4YEHHE €ro CBOWCTB;
MPOBEJICHNE KAUECTBEHHBIX PEAKIIMi Ha MOH aMMOHUS U (hocaT-UOH U U3ydeHUe
MPU3HAKOB MX TMPOTEKAaHUs, B3aWMOJECHUCTBHE KOHIIEHTPUPOBAHHOW a30THOMU
KHCJIOTBl C MEIbI0 (BO3MOXHO HCIIOJb30BAHHE BUJIEOMATEPHUAIOB); H3YUYCHHE
MOJIelel KPUCTAINIMYECKUX peIIETOK anmasa, rpadura; O3HAKOMIIGHHE C



MPOIECCOM  aACOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHMBOTa3a; IIOJYYEHHUE YIIJIEKUCIOr0 ra3a M HU3Y4YEHHE €ro
CBOMCTB; MPOBEJICHUE KAUYECTBEHHBIX pEaKIUMii Ha KapOOHAT- U CHJIMKAT-HOHBI
U U3YYEHHUE MPU3HAKOB UX IMPOTEKAHUA; O3HAKOMJIEHUE C NPOAYKUHEH
CWJIMKATHOU TPOMBILLIEHHOCTH; PELUICHUE JKCIECPUMEHTAJIBHBIX 3a7a4 0 TEME
«BaxxHennmne HeMeTalabl U X COCIMHEHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mias xapaKTEepUCTUKAa XUMHYECKHX OJJIEMEHTOB — METaUloB Ha
OCHOBaHHMM HMX MOJIOKE€HUS B llepuoandeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
1. I. MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTaioB. MeTamnnueckas
CBSI3b M METAJUIMYECKAs KPUCTAUIMYECKAs] PEUIETKA. DJICKTPOXUMHUUYECKUN P
HanpsiKeHUM MeTauioB. DU3MYECKHEe U XHUMHUYECKHE CBOMCTBA METAJIOB
(B3amMoOJIEiCTBHE C KHCJIOPOJOM, BOJOH, Kkuciotamu). Obwue cnocooduvl
nonyuenus memannos. llonamue o Koppo3uu memanios, OCHOBHble CHOCOObL
3awumol ux om xopposuu. Cniagvl (cmanv, YyeyH, OOPATIOMUHUL, OPOH3A) U UX
npuMeHeHue 8 Oblmy U NPOMbLULIEHHOCTIU.

[IlesouHble MeTaIbl: TIOOXKEeHUE B [leproandeckoil cuctreMe XMMHYECKUX
anementoB JI. M. MenaeneeBa; crpoeHue aroMoB. HaxoxkaeHue B mpupoje.
dusnyecKkne U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamwus). OKCUabl U
TUIPOKCHABI HaTpuss | Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COEeIMHEHUMH.

[[leroyHO3eMeNbHBIE  METAUIBI MarHuii W KajJdbIUH:  IOJOXKEHHE
B [lepuonnueckon cucrteMe xumuueckux anemeHToB Jl. 1. Menneneesa; ctpoeHue
UX aTOMOB; HaX0XJAeHUE B IIpupojac. PU3nUeCcKrne U XUMUYECKHUE CBOMCTBA MAarHUs
U Kaiapuus. BaxueWmne coequHEHUsS Kaublugd (OKCHI, THAPOKCHUI, COJIH).
JKécmrocmb 60061 u cnocobbl e€ YycmpaHeHus.

AnoMuHui: mosioxkeHue B Ilepuogumueckodl cUCTEME  XUMHUYECKHUX
snemeHtoB [[. 1. MeHueneeBa; CTpOEHHE aTOMa; HAXOXKIEHHUE B IPHUPOJIE.
dusndeckrue U XMMHYECKHUE CBOMCTBA alfOMUHUS. AM(OTEpHBIC CBONCTBA OKCHIA
Y THAPOKCHIA ATFOMUHUS.

Keneszo: monoxenue B Ilepuoguueckol cUCTEME XUMHYECKHX 3JIEMEHTOB
JI. 1. MenneneeBa; CTpoeHUME aTroMa; HaxoxkaAeHue B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA jkeie3a (B3aMMOJICHMCTBHE C MeETajlaMH, KHCJIOTaMH H
coimsimu). Oxcuael, ruapokcuasl u conu »xeneza(ll) u xenesza(Ill): cocras,
CBOMCTBA U noJIyueHue.

XAMHUYECKAH OKCICPUMEHT: O3HAKOMJICHHE C O00pa3llaMH METalIOB |
CIIJIABOB, HMX (PU3MYECKUMU CBOMCTBAMHU;, H3YYEHUE PE3yJbTATOB KOPPO3UHU
METaJUIOB  (BO3MOXXHO  HCMOJIb30BAaHHWE  BHUJIEOMATEpPHANIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUS OKCHAA KaJbIMs U HATPHUS C BOJOH (BO3MOXKHO HCHOJIb30BAHUE
BHJICOMATEpPUAJIOB); HCCIICIOBAaHHUE CBOMCTB JKECTKOW BOJBI; IpoIlecca TOPECHHS
KeJe3a B KUCIOpoje (BO3MOXXHO HMCITOIB30BAHHE BHIEOMATEPHATIOB); MPHU3HAKOB
MPOTEKaHUsI KAauYeCTBEHHBIX PEaKIMid Ha HMOHBI (MarHuWs, KaJbIlUs, aJIOMHUHUS,
uunka, xenesa(ll) u xenesa(Ill), meau(Il)); nabnroneHue U onucaHue MPOIECCOB
OKpalllUBaHMS TUIAMEHM HWOHAMHU HAaTpUsa, Kaiusd ¢ Kaiablusd (BO3MOXHO



UCIIOJb30BaHUE  BHUJEOMATEpPHUAJIOB); HCcieAoBaHUE aM(OTEpPHBIX CBOWCTB
TUIPOKCHIA AIIOMUHHS M THUAPOKCHAA LMHKA;, PELICHUE DSKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHeluIne MeTaluIbl 1 UX COETUHEHUIY .

Xumus u okpyxycarouwasn cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmsea u mamepuanvl 6
NOBCEOHEBHOU JHCUSHU YeNoseKd. Xumus u 300posve. bezonachoe ucnonvzosanue
gewecms U Xumudeckux peaxkyuii ¢ ovimy. Ilepsas nomowp npu Xumuyeckux
odrcoeax u ompasieHusx. OCHOBbI IKOIOSUHECKOU 2paMOmMHOCU. Xumuueckoe
3aepsA3HeHue OKpydcaoulell cpedvl (npeodeivbHas O0onycmumas KOHYEeHmpayus
sewecms — IJ[K). Ponv xumuu 8 pewieHuy 3K0102U4ecKuUx npooiem.

Ilpupoonvle ucmounuxku yeneeo0opo0os (y2oib, NpupooHblll 2as, Heghmy),
NPOOYKMbL UX nepepabomKu, ux poib 8 ObIMy U NPOMbILULIEHHOCHIU.

Xumuyeckuii 3KCnepumMeHm: u3yyeHue o0pa3yo8 Mamepudanos (Cmexio,
CNIABLL MEMAI08, NOTUMEDPHbIE MANEPUATIbL).

MexnpeaMeTHbIe CBA3H

Peanuzanmss MeXIpPEIMETHBIX CBsSI3el NpH W3YYCHUH XUMUU B 9 Kiacce
OCYIICCTBIISICTCS. 4Yepe3 MCIOJb30BaHUE Kak OOIIMX eCTECTBEHHO-HAaYYHBIX
NOHSITHH, TaK W TIOHITHH, SIBIISIIONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHATHS: HAY4YHBIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJeNb, SBICHHUE, TMAPHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

dusznka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIHJ,
U30TOIbI, PaJAHMOAKTUBHOCTH, MOJIEKYJA, JJICKTPUUECKUH 3apsll, MPOBOJIHUKH,
NOJMYIPOBOAHUKH, JTUINCKTPUKH, (DOTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, €AMHHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COJHIIE.

buonorusi: dhorocunTes, apixanwe, Ouocdepa, dKOCHCTEMA, MUHEPAIbHBIC
YI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
TMOJIE3HBIC MCKOIIAeMBbIE, TOTIJINBO, BOJIHBIE PECYPCHI.

BrIno/iHeHHEe NPAKTHYECKUX padoT

[Ipu mpoBeneHUHM NPAKTUYECKOW paOOThl KaXKIbIA €€ 3Tal BbIMOJIHIETCS
obOyuarommmmucs ¢ 3[1P BmecTe ¢ yuutenem u moa ero pykoBojacTtBoM. Ha mocke
00s13aTEIHPHO BBIBEIIUBAIOTCS MPABUJIA TEXHUKUA 0€30MMaCHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BUJy paOoOThI, HaeTcsl MpaBUiibHAS 3amuCh (OPMYI U YKa3bIBaeTCs LEb
npoBefieHUss paboThl. [lpm HEoOXOAMMOCTH JaeTcsi BU3YaJbHBIM aJITOPUTM
BBITIOJIHEHUS  3aJaHusl. JTO  CIOCOOCTBYET OCO3HAHUIO  OOY4arOUMMHCS
BBITIOJIHAEMBIX JEUCTBUUA U MOJIYYEHHOTO PE3yJIbTaTa.



IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI 10 XHMHUH

Jlist opraHu3aluy NMPOBEPKH, y4eTa U KOHTPOJIS 3HAHUM oOydarommxcs Mo
MpEeIMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PaOOThI, CAMOCTOSITENIbHBIE PAOOTHI,
3a4eThl, MPAKTUYECKUE padoThl, TeCcTUpoBaHHE. OJHUM U3 METOJIOB KOHTPOJIA
pe3ynbTaToB 00yueHus odyuaromuxcs ¢ 3[1P sBiseTcs MmeTon moJMBapuaTUBHOTO
AKCIIPECC-TECTUPOBAHUS C KOHCTPYUPYEMbIMU OTBeTaMH. Ero oTam4uTeNlbHBIMU
yepTraMy SBJISIOTCS  ONEPAaTUBHOCTb, BBICOKAas CTENEHb WHAMBUAYAIU3ALNU
3HAHWM, CPaBHUTEIBHO Majble 3aTpaThl BPEMEHHU W TPyAa Ha IMPOBEPKY OTBETOB
0o0y4Jaromuxcs.

Hnst obyuaromuxcs ¢ 3[1P Bo3MOXHO M3MeHeHue (OpMYJIUPOBKU 3aJaHUMN
Ha «IOLIAroBYIO», ajanTaius MpeajgaraeMoro oOydarolleMycs TEeCTOBOTO
(KOHTPOJILHO-OIIEHOYHOT'0) MaTepHalia: HUCMOJIb30BaHUE YCTHBIX M MUCHBMEHHBIX
UHCTPYKILHMM, YNPOIIEHHE JJIMHHBIX CJHOXHBIX (OPMYIUPOBOK HWHCTPYKIUH,
pelieHre C Omopod Ha alNropuT™, oOpasel, HCIOJb30BAaHUE CIPABOYHON
uH(pOpMAaITIH.

I[IJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA YYEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynbTaTtsl ocBoenus obydaromumucs ¢ 3[1P yyebnoro npeamera
«XuUMHS» JOJKHBI COBNAAATh C pe3yjbTaTaMu MPUMEpPHON pabodeil mporpamMmmsl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbonee 3HaYUMBIMU SIBISIIOTCS :

JIMYHOCTHBIE PE3YJbBTATBI:

MOTHBAIUsl K OOy4YeHHIO U  IIeJICHANPABICHHOW  IO3HABATEIbHOU
NEeATEIbHOCTH;

YCTaHOBKA Ha OCMBICIICHUE JIMYHOTO OMbITA, HAOIIOIEHUN 32 XUMHUYECKUMU
AKCHEPUMEHTAMH;

OpHEHTAIMsl HA TIPaBUJIa UHIUBHUIYATHHOTO M KOJJIEKTUBHOTO 0€301MacHOTO
MOBEJICHUSI TIPU B3aUMOJICHCTBUU C XUMHUYECKUMH BEIIECTBAMU U COCIMHEHUSIMH;

NpakTHYEeCKoe u3ydeHue mpodeccuii U Tpyaa pa3IudHOro poja, B TOM
YUCJI€ HAa OCHOBE MPUMEHEHHS HM3Y4aeMOro MPEAMETHOrOo 3HaHus (Hampumep,
7a00paHT XUMHUYECKOTO aHAJN3a);

YBa)XEHUE K TPYIY U pe3yibTaTaM TPYIOBOU ESITENbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IOCTPOEHHUIO AAJIbHEWIIEH WHIAWBUAYaTbHOU
TPaeKTOpUU OOpa30BaHUSI HA OCHOBE OPUEHTUPOBKM B MHUpE Tmpodeccuid u
mpoeccCHoHambHBIX MPEANOYTCHUH, YBAKUTEILHOTO OTHOIICHUS K TPYY;

OCO3HAHHWE CBOEro TMOBEJIECHHS C TOYKM 3pPEHUS] ONACHOCTU WIH
6e30macHOCTH JUTsl ce0st UITH IS OKPY>KAIOIIIHX;

OCHOBBI 3KOJIOTMYECKOW KYJbTYpPbl, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUICHUSI, NPUOOPETEHUE ONbITa HKOJOTHUYECKHU
OPUEHTHPOBAHHOMN MPAKTUUECKOU JAEATEIbHOCTH B dKU3HEHHBIX CUTYAIUSX;

OCO3HAHHUE TOCJIECICTBUN U HENPUSTUE BPEAHBIX MPUBBIUEK (YyHOTpeOIeHUs
aJIKOroJisi, HApKOTHUKOB, KypeHHUs) U HHBIX (QopM Bpeaa s (U3UYECKOTO U



IICUXUYECKOT0 310POBbS;
IPUHATUE PEUICHUW B JKA3HEHHOM CHUTyallUM Ha OCHOBE IIepeHOca
MOJIYYEHHBIX B XOJI€ OOy4YeHHMs 3HAHUU B aKTyaJlbHYIO0 CHUTYallUIO, BOCIIOJIHATH
neduuut uHbOpMaIHH;
FOTOBHOCTh OTOMpaTh M UCHOJIb30BaTh HYXHYI HHQOpMALUIO B
COOTBETCTBUM C KOHTEKCTOM >KU3HEHHOU CUTYyalllH.

METAIIPEAMETHBIE PE3YJIBTATDBI

Osnaoenue YHUGEpPCanbHbIMU YyueoHvimu no3HasamenbHbIMU
delicmeuamu:

BBISIBJIATH IPUYHMHBI U CIEJICTBUS IPOCTHIX XUMUYECKUX SIBICHUM;

OCYIIECTBJISITh CpPaBHEHUE, KIACCU(DUKAIIUIO XUMHUUYECKUX BEIIECTB 10
3aJJaHHBIM OCHOBAHMSIM U KPUTEPHUAM ISl YKA3aHHBIX JIOTHYECKUX ONEpalnii;

CTPOUTH JIOTMYECKOE CYXJICHHE TOCJIE€ NPEABAPUTEIBHOIO aHAIMU3A,
BKJTIOUAIOIIEE YCTAHOBJICHUE MPUYMHHO-CIICACTBEHHBIX CBA3EH;

BBISIBIIATH JAeUIUTH MHPOpMAINK, TaHHBIX, HEOOXOIUMBIX JJISI PEIICHUs
IIOCTaBJICHHOM 3a]1a4H;

npeoOpa3oBbeIBaTh MHGOPMAILUIO W3 OJHOTO BUJA B Jpyrod (Tabiuily B
TEKCT U TIp.);

cO3/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKW M CHUMBOJIbI, MOJCIH U
CXEMBI JJI pelieHus] y4eOHbIX U MO3HaBaTEIbHBIX 3aJ1a4 C IOMOIIIBIO NIeJarora;

C TOMONIBIO IeJarora MPOBOJWTh XUMHUYECKHI ONBIT, HECIOXKHBIN
AKCIIEPUMEHT, JJI1 YCTAHOBJICHHS OCOOCHHOCTEM O0BEKTa M3y4deHUs, MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M U 3aBUCUMOCTEN O0OBEKTOB MEKIY COOOM;

C TIOMOUIBIO TeJlarora Wik CaMOCTOSTENbHO (OPMYIMPOBATh 00OOIIECHUS U
BBIBO/JIBI IO PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHHSI, OTIBITA;

IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE XUMHUUYECKUX TIPOLIECCOB U UX
MOCJIEICTBUS;

UCKaTh WIN OTOMpPaTh MHPOPMALIUIO WM JJAHHBIE U3 UCTOYHUKOB C YYETOM
IpeIOKEHHON yaeOHOM 3a/1a4M U 3aJJaHHBIX KPUTEPHUEB.

Osnadenue  yHuGepcanbHLIMU  yUEOHBIMU KOMMYHUKAMUGHHIMU
oelicmeuaAmu:

OpraHU30BBIBaTh y4eOHOE B3aMMOJICHCTBUE B Tpymie (OMpenessTh oOue
LEJU, PacIpeaesiTh PO, JOTOBAPUBATHCS APYT C APYTOM U T. I1.).

C TMOMOIIBI0 IeJarora WM CaMOCTOATEIIBHO COCTaBJISATh YCTHBIE W
MUCbMEHHBIE TEKCThl C HCIOJIb30BAHUEM WILIIOCTPATUBHBIX MAaTepUaoB s
BBICTYIUICHUS MEPE] Ay TUTOPUEN;

OpPraHU30BBIBATh YUYEOHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIBHOCTD C
VUHUTENIEM WU CBEPCTHUKAMH; pabOTaTh WHAWBUIYAIBHO W B TPYMIE: HAXOAUTh
oOIee pemieHne M paspeniaTh KOH(PIUKTHI HA OCHOBE COTJIACOBAHUS TO3UIUN U
ydeTa UHTEPECOB; (POpMyIUpoBaTh, apryMEHTHUPOBATh U OTCTAMBATh CBOE MHEHUE;

OIICHUMBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMI MPOAYKT, NMPUHUMATH U
pa3aensaTh OTBETCTBEHHOCTh U MPOSBISATh TOTOBHOCTh K NMPEIOCTABICHUIO OTYETa
nepes rpymnmnomu.

Osnaoenue ynuseepcaibHvlmu y4eOHoIMU PeZYIAMUGHBIMU OCUCIEUAMU:



oOHapykuBaTh U (POPMYJIHPOBATH Y4€OHYIO MPOOJIEMY, ONpPENENsATh LEb
y4eOHOM eI TENHHOCTH;

BJIAJETh OCHOBAMHM CaMOKOHTPOJS, CAMOOLICHKH, TNPHUHATUS PEIICHUU |
OCYIIECTBIICHHSI OCO3HAHHOTO BhIOOpa B y4eOHOW U  TO3HABATEJIBHOM
NEATEIbHOCTH;

COOTHOCHUTH CBOM JEHCTBHS C INIAHUPYEMBIMU PE3YIbTaTaMH, OCYILIECTBIATh
KOHTPOJIb CBOEH JIEATEIBHOCTU B IPOLIECCE NTOCTUKEHUS PE3yJIbTaTa, ONPENeIIsITh
CcnocoObl JEMCTBHII B paMKax MpEeAJIOKEHHBIX YCIOBUW M TpeOoBaHUM,
KOPPEKTUPOBATH CBOU JIEMCTBUSA B COOTBETCTBUU C U3MEHSIOLIEUCS CUTYallUEH;

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MpPEAiaraTh IJIaH €€ U3MEHEHHUS;

OPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHHUU
yueOHOU 3a/1a4H;

NOHUMATh MIPUUYMHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TPeOyeMblid pe3yIbTaT
NEeSATENbHOCTH, ONPEAENSITh MO3UTUBHBIE U3MEHEHUSI M HalpaBJieHus, TpeOyronme
nanbHeuen padboTsl,

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €Er0 MHEHHUIO.

HNPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMeTHBIX pe3ynbTaTOB [0 OCBOCHHUIO 00s3aTEIBHOTO
collepKaHMs, YCTAaHOBJICHHOT'O JaHHOW mpuMepHoil pabodeil mnporpammoit,
BBIJICJISIFOT: Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI AeHCTBUM, creruduueckue 1is
yuyeOHoro mnpeamera «XUMHs», BHUABI JEATEIbHOCTH 10 TOJYYEHHIO HOBOTO
3HaHUS, €ro MHTEPIPEeTalNU, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JINYHBIX
y4eOHBIX U HOBBIX CUTYyaIUsIX:
o IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M I103HABAEMOCTH
ABJICHUII TPUPOJIbI, MOHUMAHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKOM HayKM Kak o0JIacTh COBPEMEHHOI'O €CTECTBO3HAHMS,
KOMIIOHEHTa OOIleld KyJbTypbl M MPAKTHUYECKON JEATeIbHOCTU
YeJl0oBeKa B YCJIOBMSIX COBPEMEHHOIO 0OILECTBAa; MOHHMMAaHHUE MeCcTa
XUMUHU CpEU IPYTUX €CTECTBEHHBIX HAYK;

o BJIAJICHHE OCHOBaMHM MOHSATUWHOrO  ammapara |
CUMBOJIMYECKOTO  SI3bIKA XMMHUH JJIi  COCTaBieHUs  (opmyn
HEOPraHMYECKUX BEUIECTB, YPABHEHUN XUMHUUYECKUX peakuuii (c
OMOpOi Ha anNTOpUTM Y4YeOHBIX JCHCTBHUI); BIAJICHHME OCHOBAMU
xumuyeckoid HomeHknatypel (IUPAC u TpuBHanpHON) U yMEHHE
UCTIONIb30BaTh €€ /I pEeHIeHHs Y4eOHO-TO3HABATENbHBIX 3a7ad C
MOMOIIBIO YYUTENS; YMEHUE UCMOJIb30BaTh MOJAEIH AJIsI OObSICHEHUS
CTPOEHHsSI AaTOMOB M MOJEKYyJl IO ajlropuTMy C ONOpOM Ha
ONPENEIICHHUS;

o MPEACTABIECHUE O CUCTEME XHMUYECKHX 3HAHUM W
YMEHHE C TMOMOIUBI YUHUTENS IPUMEHATh CHCTEMY XUMHYECKUX
3HAHUM Uil YCTAHOBJIEHHS B3aMMOCBS3€M MEXAY H3YYCHHBIM



MaTepuajIoM U NPH NOJYYEHUH HOBBIX 3HAHHUM, a TAKXKE B IIPOLECCE
BBIMIOJTHEHUSI YYEOHBIX 3aJaHuid M Opu paboTe ¢ HCTOYHHKAMU
XUMHYECKON MHPOpPMALUU, KOTOPAsl BKIIOUYAET:

BOKHEUIIINE XUMUUYECKUE TIOHATHUS: XUMUUECKUN AJIIEMEHT, aTOM, MOJIEKYIa,
BEIIIECTBO, MPOCTOE U CJIOKHOE BEIIECTBO, OAHOPOAHAS W HEOJHOPOAHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJISipHAsE MAacChl, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIpHBIA 00beM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJb (CPEIHsA),
XUMUYECKasi Ppeakius, pPEaKklUUH COCAUHEHMs, PEaKIMU Pa3JIOKEHUS, PEaKIHu
3aMeleHus, peakiuu OoOMeHa, TerIoBor d(ddeKkT peakiuu, 5K30- U
SHJOTEPMHUYECKHE PEaKIMU, PACTBOP, MAcCOBasi JOJISI XMMHUYECKOrO DJIEMEHTa B
COCJIMHEHWH, MacCcoBasi J0JIs U MPOILICHTHAsl KOHILICHTPAIIUsI BEIIECTBA B PACTBOPE,
SIPO aToMa, AJIEKTPUYECKUM CIIOM atoMma, aToMHas OpOuTallb, pajguyc aroma,
BaJICHTHOCTb, CTETICHb OKHCJICHUS, XUMUUYECKasl CBA3b, DJEKTPOOTPUIIATEIIHLHOCTD,
MOJISIPHAST ¥ HETIOJISIPHAsl KOBAJICHTHAsS CBSI3b, MOHHAS CBSI3b, METAJUITMUECKas CBS3b,
KpUCTaJUTMYECKasl pelnieTka (aToMHas, MOHHAs, METaJUIMYecKas, MOJICKYJIsIpHas),
WOH, KAaTHOH, AaHHWOH, OJJICKTPOJUT ¥ HE DJICKTPOJIUT, JJICKTPOJIUTHYECCKAS
JUCCOIMAIINSI, PEaKIIMd HMOHHOTO OOMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
peaKIuu, OKHUCIUTEIh M BOCCTAHOBUTENb, OKHCJIECHHE U BOCCTAaHOBJIEHUE,
AJIEKTPOJIN3, XUMHUUYECKOE DPaBHOBECHE, OOpaTHMMble W HEOOpaTHUMBbIC pEaKIIHH,
CKOPOCTb ~XMMHWYECKOW pEaKIMH, Karaau3aTop, MpeAeNbHO JIOMyCTUMAas
kouueHtpanus (ITJK), koppo3ust MeTanioB, CIIJIaBhl;

OCHOBOIOJIAralIINe  3aKOHbBl XUMHUHU: 3aKOH COXPAaHEHUs  MacChl,
[Tepunonnueckuit 3axkon JI. 1. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABorajapo;

TEOPHUH XUMUU: ATOMHO-MOJIEKYJIIPHAs] TEOPHSI, TEOPHSI AIEKTPOJIUTHIECKON
JUCCOLMALNM, a TaKKe NPEICTABICHUS O HAYYHBIX METOJaxX IO3HaHHS, B TOM
YHUCJIE SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJaX MCCIIECIOBAHUS BEIIECTB U
U3YUYEHUsI XUMHUYECKUX PEaKIINii;

° MPEJICTABIICHUE O MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paguyc aToma, 3J€KTPOOTPULIATENIBHOCTH),
OPOCTBIX U CJOXKHBIX BEIIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
[lepuognueckoit cucreme (B MalblX MEpUOAaX U  TJIABHBIX
MOJTPYIINAaXx) M JIEKTPOHHOTO CTPOSHHUS aToMa; YMEHUE OOBICHSTH
CBSI3b MOJIOKEHUS AyieMeHTa B [lepronnueckoil cucteMe ¢ YucIOBbBIMU
XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB XHMHYECKHX 3JIEMEHTOB
(coctaB u 3apsij sipa, oOllee YUCIIO AJIEKTPOHOB), paclpeeeHueM
AJIIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM aTOMOB IIE€PBBIX TpeEX
NEPUOJIOB, Kajdusl W KaJlblUsi, KIAaCCU(UIIUPOBATH XUMHUYCCKUE
DJIEMEHTBI C OMOpPOM Ha OmNpeaeNeHuss (PU3NIECKOTO CMBICIA
P POBBIX TaHHBIX NEPUOIUUCCKON TAOIUIIBI;

L4 YMCHHUC KHaCCH(bHHHpOBaTB XUMHUYCCKUEC DOJIICMCHTHI,
HCOPraHN4YCCKHUC BCIICCTBA M XHMHYCCKHUC PCAKIHUHN C 0H0p0171 Ha



CXEMBI; OIPEIEIIATh BAJICHTHOCTb U CTCIIEHb OKUCIICHUS XUMUYECKUX
JJIEMEHTOB, BHUJ XUMHYECKOM CBSI3M U THUIl KPUCTAIMYECKOMU
CTPYKTYpbl B COCAUHEHMAX, 3apsA]l MOHA, XapaKTep Cpelbl B BOAHBIX
pacTBOopax  BewIeCTB  (KHCIOT, OCHOBAaHWI), OKUCIUTEIb MU
BOCCTaHOBHTEJIb 110 AIITOPUTMY yUE€OHBIX JEHCTBUM;

o YMEHHE XapakTEepU30BaTh C OMNOpPOMl HA CXeMy
dbu3MYecCKre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI,
030H, BoAopoa, rpadur, anMas, KpeMHHuH, a3oT, dhocdop, cepa, xiop,
HaTpUid, Kajaui, MarHui, KaJIbI[Mi, aJIIOMHUHUMN, KEJIE30) U CIOKHBIX
BEIIECTB, B TOM UYHCIE€ HX BOJHBIX pPacTBOPOB (BoAa, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOJAOPOJ, OKCHUIIBI M THAPOKCUABI METaioB I -
ITA rpynmn, amromunus, menu (1), munka, xenesza (I u III), okcuas
yraepona (II u 1V), xpemuus (IV), azora u dochopa (III u V),
cepsl (IV u VI), ceprucras, cepHasi, a30TucTas, azotHas, GocdopHasi,
yToJibHasi, KpEMHUEBAs KUCIIOTA U UX COJIM); ONUCHIBATH C OMOPOM Ha
IJJaH W KJIIOYEBbIE  CJIOBA; YMEHHE  IPOTHO3UPOBATH U
XapakTepU30BaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOEHHUS TOCJE MPEABAPUTEIBHOTO aHajlu3a IMO0Ji PYKOBOJCTBOM
nejgarora, NPUMEHEHUWE BEUIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB,
BO3MOKHOCTh MPOTEKAHHUSI XUMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX, BIIMSIHUE BELIECTB U XMMHUYECKHUX MPOLIECCOB HA OPraHU3M
YEJIOBEKA U OKPYKAIOIIYIO IPUPOIHYIO CPENY;

o YMEHHE COCTaBIATh MO O0O0pasily, CXeMe, aJIrOpPUTMy
y4eOHBIX JIEUCTBUI MOJICKYJISIPHBIC U MOHHBIC YpaBHEHUS peakiuil (B
TOM 4YHCJIE peakuii HOHHOro OOMEHa H  OKHCIHUTEIhHO-
BOCCTAHOBHUTEIIBHBIX PEAKIUil), WUIIOCTPUPYIOIINX XUMHUYECKUE
CBOWCTBA W3YyUYCHHBIX KJIACCOB / IPYII HEOPraHMYECKUX BEIIECTB, a
TaKXe MOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKY HUMU;

o YMEHHE BBIYUCISITH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO H
MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO dJIEMEHTA
B COCIMHEHHH, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, KOJIUYECTBO
BEIIECTBA U €ro Maccy, 00BEM Tra30B ¢ OMOPOW Ha OOIIHe (OPMYIIHI;
yYMEHHE MPOBOJIUTH PACUEThI IO YPABHEHUSM XUMUUYECKUX PEAKINN U
HaXOJUTh KOJMYECTBO BEIIECTBa, O0BEM W MacCy pEarcHTOB WU
NPOJIYKTOB pEaKIMK C OMOpOM Ha oOpaser, aaropuTM Y4eOHBIX
JICUCTBUIM;

o BJIQJICHNEC OCHOBHBIMH METOJIaMHA HAYYHOTO ITO3HAHUS
(HaOnmroieHUEe, U3MEpPEHHE, SKCIEPUMEHT, MOJICIUPOBAHUE) MpHU
U3YYCHHUH BEIIECTB W XMUMHUYECKUX SBIICHHA C OMOPOW Ha allTOPUTM



y4eOHBIX JACHCTBUN; yMeHHE CPOpMYIHpoOBaTh MpoldiIeMy H
NPEUIOKHUTH MyTH €€ PEIICHUS C MOMOIIBIO MeJarora; 3HaHue OCHOB
Oe3omacHol pabOThl C XUMHUYECKMMHU BEIECTBAMHU, XHUMHUYECKOU
NOCYJI0M U 1a00paTOPHBIM 000PYI0BAHUEM;

° HaJU4YMe TPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U
OCYIIECTBJICHUS CICAYIONIUX XUMHUYECKHX OKCIEPUMEHTOB IO
PYKOBOJCTBOM YYHUTEIsl C OOCYXJIEeHHEM TIUlaHa paboThl WU
COCTaBJIEHUEM TAOJIUIIBI:

U3y4YeHHE U onucaHue (U3NUYeCKUX CBOWCTB BEIIECTB;

O3HAKOMJICHUE C (PU3MUYECKUMH U XUMUYECKUMH SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOUIUE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIInii;

U3y4eHHE CIIOCOOOB pa3JieJICHUs] CMecel;

NOJIy4€HHE KUCIIOPO/ia U U3YYEHHE ero CBOMCTB;

MOJIy4€HHUE BOJOPOa U U3yUEHHUE €ro CBOMCTB;

MOJIyY€HHE YTJIEKHCIIOTO ra3a U U3y4eHHE €T0 CBOMCTB;

MOJIyYeHHE aMMHaKa U U3YYeHHE ero CBOMCTB;

IIPUTOTOBJIEHUE  PACTBOPOB €  OINPEACIEHHOM  MacCOBOM  J0Jiel
PacTBOPEHHOT'O BEIIECTBA;

UCCJIEJOBAaHNE U OMHMCAHUE CBOWCTB HEOPTaHMYECKHUX BELIECTB Pa3IMYHBIX
KJIACCOB;

NpUMEeHEHHE MHANKATOPOB (JJakMyca, MeTUJIopaHka U ¢heHondTaienHa) s
ONpENIENICHNs] XapaKTepa CPelibl B pacTBOPax KUCJIOT U IIEJI0YE;

U3YUYEHUE B3aMMOJECHCTBUA KHUCIOT C METalllaMH, OKCHUJAaMH METaJlIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJIIMU;

NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOI'O METaJllla IPYTUM U3 PacTBOpa COJIU;

uccienoBanrue aM(poTepHBIX CBOMCTB THIPOKCUIOB AIFOMUHUS U [IMHKA;

pelIeHrne SKCHEPUMEHTAIbHBIX 3agady 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCAUHEHUI»;

pElIEHHE HKCIIEPUMEHTANBHBIX 3a7a4 IO TeMe «DJIEKTPOJUTUYECKAS
JUCCOLIMALIMSIY;

pELIeHNE IKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «BaxHelnme HeMeTauibl U
UX COEUHEHUS»;

pelIeHre 3KCIEPUMEHTABHBIX 3a4a4 0 TeMe «Ba)xHelIne MeTalibl U UX
COEIMHEHHUS;

XUMHYECKUE SKCIEPUMEHTHI, WUIIOCTPUPYIOUIME MPU3HAKK MPOTEKaHUs
peaxkiuii HFOHHOT0 OOMEHa;

KayeCTBEHHbIE PEaKIMKM Ha NPHUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HOHBI:
xjopun-, Opomua-, monua-, cymnbdar-, docdar-, kapboHaT-, CHUIUKAT-AHUOHBHI,
THJIPOKCH]I-UOHBI, KATHOHBI AMMOHUS, MarHusl, KaJbIHs, aIIOMUHUS, Kele3a (2+)
u xenesa (3+), meau (2+), HMHKa;

YMEHHE MPEACTABIATh PE3YJIbTaThl 3KCHEPUMEHTa B (OpPME BBIBOJIOB,
J0Ka3aTeIbCTB, IPa(UKOB U TAOIUL] U BBISIBISATH SMIUPHUUECKHE 3aKOHOMEPHOCTH;



®BJIaJICHUE TMpaBWiaMu  0Oe30MacHOTO  oOpalleHus C  BElIeCTBaMU,
WCIIOJIb3YeMbIMA B TIOBCEAHEBHOM KM3HU, a TAKKEC NPABWIAMH TIOBEICHHUS B
IEeIsIX COepe)eHUsT 370pOBbI M OKPYXKAIOIICH MPUPOTHOW CpPEeIbl; MOHUMAaHUE
Bpeaa (OMacHOCTH) BO3/ICUCTBUS Ha KUBBIE OPTaHU3MbI OIPEIEICHHBIX BEIIECTB,
a TaKXe CIOCOOOB YMCHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3CHCTBHSI;
MMOHMMAaHHUE 3HAYCHUS KUPOB, OCITKOB, YTIICBOJIOB I OPraHU3Ma YeJIOBEKa;

®BJIAJICHUE OCHOBAMU XUMHYECKOM T'PAMOTHOCTH, BKJIIOYAIOIIEH yMEHUE
MPaBUWJIBHO HKCIIOJIb30BaTh M3YYEHHBIC BEIlleCTBA M Marepuaibl (B TOM 4YHUCIE,
MUHEpaJIbHbIE YAOOpEeHHs, METaulbl M CIUIaBbl, MPOAYKTHl IepepabOTKH
OPUPOJHBIX HMCTOYHHMKOB YIJIEBOJOPOAOB (YIisi, MPUPOJHOro rasza, HedTH) B
OBITY, CEJIIbCKOM XO3SIIICTBE, Ha MPOMU3BOJACTBE; YMEHUE MPHUBOAUTH MPUMEPHI
IPaBUIIBHOIO MCTOJb30BAaHUS U3YUEHHBIX BEIIECTB U MAaTEPUAJIOB;

O YMCHUC YCTaHABJINBATb CBi3HU MCIKIAY pCaJIbHO Ha6JIIO}IaeMBIMI/I
XUMHUYCCKUMHU SABJICHUSAMU HW IIPOOCCCAMHU, IMPOUCXOAAINIMMHU B MAaAKpo- H
MUKPOMHUDPC, OOBSICHSATD IMPUYNHBI MHOFOO6paSHH BCIICCTB, YMCHHUC
HHTCTPUPOBATH XUMHNYCCKUC 3HAHUA CO 3HAHUAMU NPYTUX y‘le6HLIX npecamMeToB C
IIOMOIIIBIO II€Jarora,

eIIpe/CTaBICHHE O cepax NMpoPecCHOHATBHONU NEITeNTbHOCTH, CBA3aHHBIX C
XUMUEH M COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHXKEHUSX
XMMHYECKOM HAyKW; HaJIW4YMEe OIbITa paboThl C Pa3IMYHBIMU HCTOYHHKAMU
uHbpOpMallMK MO0 XUMUU  (HAYYHO-TIOMYJISIpHAsE — JIUTEpaTypa, CJIOBapH,
CIIPaBOYHUKH, HUHTEPHET-PECYPCHI) C OMOPON HA AITOPUTM: YMEHHE OOBEKTHUBHO
OLICHMBATh MH(POPMALIUIO O BEHIECTBAX, WX MPEBPAICHHUSIX W MPAKTHIECKOM
IPUMEHEHHH.

TpeOoBaHusi K TMpeAMEeTHbBIM Ppe3yJbTATaM OCBOCHHMSl Y4eOHOro
npeamera «XuMHus», pacipeejeHHbIe 10 rogaM 00y4eHus

PesynpraTel o romgam GOpMyIHPYIOTCS MO MPUHIUITY T00ABICHHUS HOBBIX
pEe3yAbTAaTOB OT I'OJia K FO/y, YK€ Ha3BaHHBIE B MPEABIIYIIMX I'0/1aX MO3ULIUH, KaK
MIPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPEIHOTO
roJia Mo yMOJIYaHUIO BKJIIOYAIOT PE3YJIbTaThl HPEAbIYIINX JIET).

8 KUIIACC

pacCKpbIBaTh CMBIC OCHOBHBIX XHWMHWYECKHX IOHSTHM: aTOM, MOJICKYJa,
XUMHWYECKHM  DJIEMEHT, TMPOCTOE€ BENIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOJHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAsT aTOMHas U
MOJICKYJIApHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JIOJIST XUMHYECKOTO DJIEMEHTA B COSIMHEHWUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA,



OCHOBAaHHUE, COIIb, 2NCKMPOOMPUYAMENbHOCHb, CTENIEHb OKMCIICHUS, XMMUYECKas
peakius, KiaccupuKanus peakiuii: peakiiui COCIUHEHUS, PEaKIUu pa3ioKeHus,
peakiuu 3aMelIeHus, peakuuu oOMeHa, 5K30- U DHAOTEPMUUECKUE PEaKIUu;
mennoeou 3¢ggexm peakyuu, SIPO aTOMa, IICKTPOHHBIA CIIOH aToma, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBfA3b, IMOJSpHAsS ¢ HEMOJsIpHAas
KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas I0JA
BelllecTBa (MPOLICHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUH (CM. 1. 1) U
MIPUMEHSATH 3TU MOHATHUSA MPU OMUCAHUM BEIIECTB U UX MPEBPALLCHUIA;

UCIIOJIH30BaTh XMMUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUs (POPMYJI BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUM XUMHYECKUX PEAKIIUH, JJIEKTPOHHOTO OaiaHca;

OTPENIENIATh BAJCHTHOCTh ATOMOB J3JIEMEHTOB B OMHAPHBIX COEIUHEHMUSIX;
CTENEHb OKHUCJICHHUS DJJIEMEHTOB B OWHApHBIX COCAMHEHUSX C ONOpOM Ha
ONpeAesICHUsl, B TOM YHUCII€ CTPYKTYpPHUPOBAHHbBIC; MPUHAJICKHOCTh BEIIECTB K
OTpPEeNIeIEHHOMY KJIacCy COEAMHEHUW 1o ¢dopmysiaM; BUJ XHMHUYECKOW CBS3H
(koBaJIEeHTHAsI M1 MOHHAs) B HEOPTAHUYECKUX COETUHCHUSIX;

UMETh TMPEJCTABICHUE O CUCTEME XMMUUYECKUX 3HAHUH, YMETh C MOMOIIBIO
YUUTENSl TPUMEHSATH CHUCTEMY XUMHUUYECKMX 3HAHWUM, [JI1 YCTAHOBJICHUS
B3aMMOCBS3M MEXK]y U3YYEHHBIM MAaTEpHUaIOM U MPU MOJYYEHUU HOBBIX 3HAHMI, a
Tak)Ke Mpu padoTe ¢ UCTOYHUKAMU XHUMUYECKor nHpopmaruu. OpueHTHPOBATHCS
B TIOHATUSX U OINEpUpPOBaTh HMMH Ha 0a30BOM YpPOBHE, MPUMEHSATH MPH
BBIMIOJTHEHUU YYEOHBIX 3alaHMi U PEIIeHUH PACUETHBIX 3a/lad C OIMOpoi Ha
QITOPUTM YUEOHBIX JEHCTBUN M3y4YEHHbIE 3aKOHBI M TEOPUM: 3aKOH COXpPaHEHHUS
Mmaccel, [lepuonnueckunt 3akon .M. MenneneeBa, 3akon nocmosancmea cocmasa,
3aKOH ABOTraJipo; aTOMHO-MOJIEKyJisApHas Teopusi. COOTHOCHTH OOO3HAYEHUS,
KOTOpBIe UMEIOTCsl B Tabnmie «[lepuonnueckas cucteMa XUMHUYECKUX DJIEMEHTOB
J. 1. MenngeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YUCIO DJIEKTPOHOB U
pacrpeneseHue Ux M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XUMUYECKHUE DJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA;
XUMUYECKHUE peaklnu (110 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, O
TeruioBoMy 3G(dEeKTy, M0 M3MEHEHUIO CTENEeHH OKHCICHUS XUMHUYECKUX
3JIEMEHTOB) C ONIOPOM HA CXEMBI;

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHYECKHE CBOWCTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXKAAs ONUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C OMIOPOM HA CXEMBI;

IIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX COCTaBa M
CTPOEHUS; BO3MOXXHOCTH NPOTEKAHUSI XMUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX
YCIIOBUSX TIOCJIC TIPEABAPUTEILHOTO O0CYKECHUS C TIEAaroroM;

BBIYMCIIATh OTHOCUTENBHYIO MOJICKYJISIDHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (QopMyse COEAUHEHHUS; MAacCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
pEaKInM C ONIOPOU Ha aNTOPUTM;

2 3,[[6CB " ajie€ KypCuBOM 0003HAYArOTCS IUTAaHUPYCEMBIC TPEAMETHBIC PE3YIIbTAThI, KOTOPBIC MOI'yT OBITH
NOTCHIUAJIBHO JOCTUTHYTBI O6y‘IaK)HII/IMC$I C 3HP, HO He SBJISIOTCS 0053aTCIbHBIMMU.



MPUMEHSATh OCHOBHBIE ONEPALMH MBICTUTENBHON IEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000IleHHEe, CUCTeMaTU3alus, KIacCU(PUKAIUs, BHISBICHHUE
MPUYUHHO-CIIE/ICTBEHHBIX CBA3€M — M1 M3yYEHUs CBOMCTB BEIIECTB U
XUMHYECKUX PEAKLUN; €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOJI0JEHUE,
U3MEpEeHHe, MOJCIUPOBAHNUE, OKCICPUMEHT (PeanbHbili U MbICIEHHbIU) TIOJ
PYKOBOJICTBOM I€J]arora;

CJIeI0BaTh MpaBUIIaM IMOJIb30BAaHUS XUMHYECKON MOCYA0N U 1aOOpaTOPHBIM
o0opyAOBaHUEM, a TAKXKE IpaBUJIaM OOpaIeHUs] C BEUIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSIMU 1O BBIMOJHEHUIO JAOOPATOPHBIX XHMHUYECKHX OIBITOB IO
NOJIYyYEHUIO M COOMpaHUIO Ta3000pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEIAEIEHHOM MacCOBOM I0JE€H PacTBOPEHHOIO
BEUIECTBA; IUIAHUPOBATh M MPOBOJUTH XMMHYECKHE OKCHEPUMEHTBI IO
pacno3HaBaHUIO PACTBOPOB MIEJOYEH U KHUCIOT C TMOMOIIbIO HHAMKATOPOB
(makmyc, peHondranenH, METUIIOpaHX U Jp.), MOATBEPKAAIONINX KAYCCTBEHHBIN
COCTaB HEOPraHMYECKUX BEHIECTB (KAYECTBEHHbIE pEAKIMM Ha HWOHBI) O]
PYKOBOJICTBOM Tiearora.

9 KJIACC

pacKpbhIBaTh CMBICT OCHOBHBIX XHMHMYECKUX TOHSATHM: XUMHYECKUI
3JIEMEHT, aTOM, MOJIEKyJla, MOH, KaTHMOH, aHWOH, MPOCTOE BEILECTBO, CIIOXKHOE
BEILIECTBO, BAJEHTHOCTh, DJJIEKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCIICHHUS,
XHUMHYECKasi PEakius, XUMHUYECKas CBS3b, Meniogou 3¢gexm peaxyuu,MoJb,
MOJIIPHBIN 00BEM, PACTBOP; ANEKTPOIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHYECKAS
JUCCOITMAIINSI, PEaKIIM MOHHOTO OOMEHa, KaTajau3aTop, XumMuyeckoe pasHogecue,
obpamumvle U HeoOpamumvle peaxkyuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakiuu, OKHCIHUTENIb, BOCCTAHOBHUTENIb, OKHCIEHHE UM BOCCTAHOBJICHUE,
aloTponusi, amM(@OTEpPHOCTh, XHMHYECKass CBS3b (KOBajJeHTHasi, WOHHAs,
METAJNINYECKasi), KPUCTAUIMYECKasl peLIETKA, KOppo3us Memaiios, CHIaA6bl,
CKOpOCmMb Xumudeckou peakyuu, mipeAenbHo gomyctumas kormeHTparus (I1J1K)
BEILECTBA;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUHN (CM. 1. 1)
MPUMEHSATH 3TU ITOHATHS IIPU ONKMCAHUM BEIIECTB U UX MPEBPALICHHUN;

UCIIOJIb30BaTh 3HAKU W CUMBOJIBI JIs1 (DUKCAIIMU Pe3yTbTaTOB HAOIIOICHUH,
coctaBieHus (HOpPMyN BEHIECTB U ypPaBHEHUH XUMHUYECKUX PpEAKIMH, 3amucH
JaHHBIX  ycjoBUM 3amad. Mcmomb3oBaTh  00O3HAYEHHS, HMEIOIIMECS B
[lepronuyeckoit cucteme U TaOIUIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUN M COJICH
B BOJIE ISl BBITIOJTHEHUS 3aJaHUM.

ONpPEAEATh BAJICHTHOCTh M CTENECHb OKHCIICHUS XUMHUYECKHUX JJIEMEHTOB B
COEQMHEHUAX PA3JIMYHOTO COCTaBa; IMPUHAIEKHOCTh BEUIECTB K OMPEACIEHHOMY
KJIACCY COCAMHEHUM C ONOpOM HAa  ONpeAesieHus, B TOM  4YHUCIE
CTPYKTYpUpPOBaHHbIC; BHUIbl XUMHUYECKONW CBA3M (KOBaJICHTHas, MOHHas,
METAJTMYECKAsl)) B HEOPTaHMYECKUX COCAMHEHUAX; 3apsA]l MOHA MO XMUMHUYECKOU
dbopmyne; xapakTep cpedbl B BOJHBIX PACTBOPAaX KHCIOT W UIEIOYEH, mun
KPUCMANIUYECKOU peuémKy KOHKPEmHOo20 6euecmea,

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[.MI. MenneneeBa wu



JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIGAMb U XAPAKMEPU306amsy TAOIUIHYIO
dopmy Ilepuoanmueckoid CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3jiuyaTh MOHSITHUS
«rnaBHas noArpymnmna (A-rpymnmna)» u «modoynas noarpynmna (b-rpynna)y», mansie u
OoJbllIiEe  TIEPUOMABL, COOMHOCUMb  OOO3HAUEHMS, KOTOpPhIE HMMEITCS B
MEPUOANYECKON TabJiuIle, ¢ YUCJIOBBIMH XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsj siapa, oOlee 4YHCIO AJIEKTPOHOB M
pacnpeneseHue UX IO AJIEKTPOHHBIM CJI0SIM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH
B U3MEHEHHHM CBONCTB XHMHYECKHUX DJIEMEHTOB M UX COCJAMHEHUM B Mpenesiax
MaJIbIX MEPUOOB U TJIABHBIX MOJTPYIIN C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI; HEOPraHUYeCKHe BEIIeCTBa;
XUMUYECKHUE peakinu (10 YUCIy U COCTABY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TerIoBoMy d(h@eKTy, M0 HUBMEHECHHIO CTENeHEeW OKHUCJICHUS XUMHYECKUX
AJIEMEHTOB) C ONIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMHUCHIBATH) OOMKME U CHEU(UUECKUEe XUMUYECKUE
CBOMCTBa BEIECTB PA3JIMUHBIX KJIACCOB, MOATBEPXKAasi ONHUCAHUE TMPUMEPAMHU
MOJICKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITUH C
OIIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHECHUS AJICKTPOJIUTHYCCKON TUCCOUAIINKI KUCIIOT, IIeJIoUeit
U COJIeH; TIONHBIE W COKpalI€HHBIC YPaBHECHHS pEaKIMA HWOHHOTO OOMEHa;
ypaBHEHUS pPEakKIHil, MOATBEPK IAIOIIUX CYIIECTBOBAHUE TEHETHYECKON CBS3HU
MEX/1y BEIIECTBAMHU Pa3IUYHbBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIX  pPEaKIIHi
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;

IPOTHO3UPOBATH CBOMCTBA BEIHIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS;
BO3MOKHOCTU TPOTEKAHUSI XMMUYECKUX MPEBPAICHUI TOCIe MPeBaAPUTEIHLHOTO
00CYXICHUS C MeIarorom;

BBIUUCTSITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa IO (opMylie COCIUHEHHUS; MAaCCOBYIO
JIOJIF0 BEIIECTBAa B PAaCcTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XHUMHYECKOM
peaKkiuu ¢ OTIOPOM HA aNTOPUTM;

CJIeIOBATh MPAaBWIIAM IOJIH30BAaHUS XUMHUYECKON MOCYA0N U TaOOpaTOPHBIM
o0opyaOBaHUEM, a TAK)Ke TIPaBHJIaM OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBHUU C
WHCTPYKIIMSIMU TI0 BBIMIOJIHEHHIO JA0OPATOPHBIX XHMHYECKHX OIBITOB TIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO rasa);

IPOBOJIUTH PEAKIINH, MOATBEPKIAIOIINE KAYECTBEHHbI COCTaB Pa3IMYHbIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUI- OpOMUI-, HOIUM-, KapOOHAT-,
docdar-, cunukar-, cymnbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS W HOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpPAX HEOPTraHMYECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE OMEPALIMU MBICIUTEIbHON AEATEIbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHME, OOOOIIECHUe, CHUCTEMATU3allUI0, BBISIBICHWE MPUIUHHO-
CJIEACTBEHHBIX CBSI3€M — IS U3YUYEHUSI CBOMCTB BELIECTB U XUMUYECKUX PEAKIUN;
€CTECTBEHHO-HAyYHbIE  METOJbI  NO3HaHUsI —  HaOJOJIEHHe, HU3MEpPEHHUE,
MOJEJIUPOBAHUE, IKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE
Bceero 136 4
8  KJIACC (2 u B Hezento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEeMs)

TemaTnuecknii 010K, OcHOBHOE coJep:KaHue OcHOBHbBIE BU/IbI DJ1eKTPOHHbIE
TeMa JAesITeJIbHOCTH 00y4aloIMXCcs (ungposbie
oOpa3oBaTe/ibHbIE
pecypchl)

Paznen 1. IlepBonauanbHble XuMHuUeckue noHsATus (20 u)




Tema 1. XumMusg — BakHas
00J1aCTh €CTECTBO3HAHMS
Y IPAKTHYECKOU
NeSITCALHOCTH YeJIOBEKa

(5 1)

[Ipenmer xumuu. Posib XuMHM B KU3HU YEIOBEKA.
XuMUs B CUCTEME HAayK. MeToibl TO3HAHUS B
xumuu. Tena u BemecTtBa. OU3HYSCKHUE CBOMCTBA
BEILIECTB. ArperaTHoe COCTOSIHUE BEIIECTB.
UucTteie BemecTBa 1 cMechH. CriocoObl
pa3aeiieHusl CMeCen.

Du3nyeckne U XUMUYECKHE SBJICHUS.

[Ipu3Haky ¥ ycmoBUs MPOTEKAHUS XUMUUYECKHUX
peakiuii. 3HaKOMCTBO C ITpaBUJIaMU
0€30MacHOCTH U MpuéMaMu paboThl B
XUMHUYECKOH J1abopaTopu.

JleMoHcTpAaLMK:

1. JlaGopaTopHoe o6opyaoBaHUE.

2. PaznuuHble BUABI XUMUUECKOW MTOCY/IbI.

3. O06pa3iibet BEILECTB. 4. CriocoOsl

pasneneHus cMmecen (bunsTpOoBaHmE,

BBITTAPUBAHUE, TUCTUIUIALIMS, XpOMaTOTpadus).
JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
Jlabopamopnuwie onvimpl: Onvicanue
(uznueckux cBOUCTB BeulecTB. Pa3enenue
CMECH C MOMOIIbI0 Maruuta. Ilpakmuueckue
paodomot.
Ne 1. IlpaBuina paboTsl B 1abOpaTopuu

PackpbiBaTh CMBICT M3y4aeMbIX TOHATHIA.

PackpsiBaTh poOJIb XMMUU B NPHUPOAE U KU3HU
YEIIOBEKA, €€ CBA3b C JIPYTMMH HayKaMU.

° Pazaugars YHUCTBIC BCIICCTBA n CMECH,
OJHOPOJHBIC 1 HEOAHOPOJIHBIC CMCCH.

Paznmuuate (i)I/I?)I/ILIeCKI/IC U XUMHWYCCKHUEC ABJICHU.

O OmnpenensiTh TPU3HAKK XUMHUUYECKHX PEAKIUN U
YCIIOBHS UX MPOTEKAHUS.

CnenoBatp IpaBUIaM MOJTE30BAHHS
XUMHYECKON nocyaoin 1a00paTOPHBIM
0o0opy/s0BaHUEM, a TaKXkKe MpaBuUiaM OOpalieHus ¢

n

XUMHUYECCKUMHU BEIIIECTBaAMU B COOTBETCTBUU C
UHCTPYKIUSMU TI0  BBINOJIHEHUIO MPAKTUYECKUX
pabor.

. [InanupoBaTh W  TPOBOAWTH  XUMHUYECKHUH

SKCIIEPUMEHT IO W3YYEHHUIO U OMHCAHUI0 (PU3MUECKUX
CBOMCTB BEILIECTB, CIOCOOOB pa3lielieHus CcMecei

BEIIECTB.

. Hcnonp30BaTh TMpU  BBITIOJHEHHH — YY€OHBIX
3aJlaHiii W B TIPOLlECCE€  HMCCIENOBATEIIbCKOM
NESTebHOCTH  HAyYHO-TIOMYJSIPHYIO  JIUTEPATypy

XUMHYECKOTO COJIEpXkaHHs, CIPaBOYHBIE MaTepHabl,
pecypcbl MHaTepHeTa.

BBICTpaI/IBaTB paSBépHYTLIe IIMCBMCHHBIC H
YCTHBIC OTBECTHI C OHOpOfI Ha I/IH(I)OpMaI_II/IIO us3
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U TipuéMbl 0OpalieHus ¢ 1abopaToOpHBIM
obopynoBaHuEM.

Ne 2. Paznienenue cMeceil (Ha mpuMepe OUUCTKU
MIOBapEHHOM COJIN)

yueOHHMKa U CIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3YUYECHHBIN NOHATUIHBIN anmapar
Kypca XUMHH
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Tema 2. BemectBa u
XUMHNYCCKUC peaKHI/II/I

(15 u)

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE DIIEMEHTHI.
3HaKku (CUMBOJIbl) XUMHUYECKUX JIEMEHTOB.
[IpocThie U cOKHBIE BEIIECTRA.
ATOMHOMOJIEKYJISIPHOE Y4eHHE. XUMUAYECKas
dbopmyma.

BasieHTHOCTh aTOMOB XUMHYECKHX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
OTtHocuTenbHAst aTOMHas Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca.
MaccoBast 107151 XAMUYECKOTO JIEMEHTA B
coenuHeHNU. OU3nyecKkue U XUMUIECKHE
ABJIeHMS. Xumudeckas peakuusd. [Ipusnaku n
YCJIOBHS TPOTEKAHUSI XUMHYECKUX PEAKIIHA.
XUMHUYECKUE YPABHEHHUS.

Tumbl XUMUUYECKUX Peakiuii (CoOeqMHEHUS,
pasnoKeHus1, 3aMeIeHUsI, 0OMeHa). 3aKOH
coxpaHeHus macchel Bemiects. M. B. JlomoHocoB
— YUY€HBIM-3HIUKIIONEAUCT. JleMoHCTpaluu
duznyeckue siBiIeHUA (pacTUpaHUe caxapa B
CTYIKE, KUIIEHNUE U KOH/IEHCAIUS BOJIBI U T. [I.).
XuMuYecKkue siBJIeHus (TOpeHHe CBeYH,
pasyioKeHue caxapa, B3auMOJICUCTBUE CEPHOU
KHUCIIOTBI C XJIOPHJIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(ll), B3aumoaeicTBue xenesa ¢
CEepoii, B3aUMOJCICTBHUE XKeje3a C paCTBOPOM
conu meau(1l)). OnbIT, UITFOCTPUPYIOMIHI 3aKOH
coxpaHeHus Macchel. JlabopatopHbie u
npakTudeckue paboTsl JlabopaTopHbIe OMBITHI:
[Tpumeps! ¢pu3ndeckux SBICHUH (TIIaBICHNE
BOCKa, TasHUE JbJA).

[IpuMepsl XUMHUYECKUX SBJICHUN

. [IpuMeHATh €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUS (B TOM quCIIe HaOJI0ICHKE,
MOJICJIMPOBAaHUE,  OKCIEPUMEHT) W  OCHOBHBIC
omneparumn MBICITUTEIBHON NEeSITENHbHOCTH
(cpaBHeHue, kimaccuuKanmsa) IS U3YUYCHHS
BEIIIECTB U XUMUYECKUX PEAKITUH.

. PackpeiBaTh CMBICT H3y4ae€MbIX MHOHATHA M

3aKOHOB WM IPUMEHATH JTH IMOHATHS IPU ONMCAHUU
CBOMCTB BEILIECTB U X IIPEBPALLECHHMN.

. Paznmuuate  Qusmyeckne W XUMHUYECKHE
SIBJICHUS, OOBSICHATh UX CYIIHOCTh C TOYKU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHUS.

. Onpenensars NPU3HAKU XUMHYECKUX PEaKIUi,
YCJIOBUS UX MPOTEKAHUS.

. OOBACHATH  CYIIHOCTh  (UBHYECKHX U
XUMHAYECKHX  SIBJIGHUH € TOYKA  3pEHHSA
ATOMHOMOJICKYJISIPHOTO YUCHHSI.

. KrnaccupunupoBaTh XUMHYECKUE PEaKIUU

(Mo  4Wucmy W cocraBy
00pa3yIoImMXCs BEIIECTB).

pearupyomux 1

. CocraBasats GhopMysbl OMHAPHBIX BEIIECTB IO
BaJICHTHOCTH U OMNpPENeNsTh BaJCHTHOCTh IO
dbopmynam BEIIIECTB. a PaccraBisiTh
KOOPOUIMEHTHI B ypaBHEHUSX  XUMHUYECKUX
peaKIuid.

. CrnenoBatb paBHIIaM MOJIb30BAHUS
XUMHYECKON ocyaoi u 1abopaToOpHBIM

06Op}7)IOBaHI/IeM, a TaK¥XKC IIpaBUIIaM 06paIJ_IeHI/I}I C
BCIICCTBAMHU B COOTBCTCTBHUU C HMHCTPYKIUAMHU I10
BBITIOJTHCHH IO Ha60paTOpHLIX XUMHWUYCCKHX OIIBITOB.
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(mpoxanuBaHUE METHOW MTPOBOJIOKH,
B3aMMO/ICIICTBUE MeJIa C KUCI0TOM). Monenu
aTOMOB U MOJIEKYJ. Betuucnenus

— OTHOCHUTEIBHOU MOJIEKYJIIPHONW MacChl
BEILECTB;

— MAacCOBOM JI0JIM XUMUYECKOTO 3JIEMEHTA I10
hopmyse coenuHEeHHs

. Hcnonb3oBarh INpu BBINIOJHEHUH Y4E€OHBIX
3aJaHMd W B MPOLECCE  HCCIEI0BATENBCKOM
JIEATEIbHOCTH HAYYHO-TIONYJSIPHYIO JIUTEpaTypy
XUMHUYECKOTO coJiepKaHus, CIIPaBOYHBIE
Marepuainsl, pecypcsl IHTepHeTa.

. BoicTpanBath pa3BEépHyTblE NUCBMEHHBIE U
YCTHBIE OTBETHl C ONOPOH Ha HH(OpPMALUIO U3
yueOHMKa U CHPaBOYHBIX MaTepUajoB, IPaMOTHO
WCIIOJIb30BAaTh W3YYECHHBIM IOHATUWHBIA amnmnapar
Kypca XUMHH

Paznea 2. Baxkneiiiuue npeacraBuTe/ i Heopranudeckux Bemects (30 4)




Tewma 3. Bo3ayx.
Kucnopoa. Ilousitue 06
okcuaax (5 4)

Boznyx — cmech ra3oB. CoctaB Bo3ayxa.
Kucnopoa — sremMeHT u mpocToe BEmecTBoO.
O30H — aIOTPONHAS MOTUPUKAIIHS
kucinopoaa. Haxoxxaenne Kucimoposa B pupoe,
(u3znyueckrue 1 XMMHUYECKUE CBOMCTBA (peaKkiuu
OKHCIICHHSI, TOpEHHE). Y CIOBUSI BOSHUKHOBEHHS
U nipekpameHus ropenus. [lonstre o0 okcuaax.
CriocoOpl ostyueHust KUCaopo/ia B 1adopaTopuu
Y TIPOMBIIIITICHHOCTH. [I[pMeHenne Kucaopoa.
Kpyrosopot kucnopoaa B npupoae. TennoBoin

3 HeKT XMMUIECKOH pPEeaKIuu, TOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH, 3K30- U
SHIOTEPMHUUECKUX PEAKIUSIX.

TormumBo (HedTh, yroas U MeTaH). 3arpsi3HEHNE
BO3/IyXa, CIIOCOOBI €ro NMpeloTBPaIEHHUS.
VYcunenue napHukoBoro ¢ dexra, pa3pyieHue
030HOBOTO cJIos. JIeMOHCTpanuu
B3aumopeiicteue pocdopa, cepsl u xenesa ¢
KHCJIOPOJOM (BO3MOKHO MCIOJIb30BaHUE BUJIEO-
onbIToB). OnpeaeneHne coaepKaHus KUcuopoia
B Bo3ayxe. OnbITHI,

JIEMOHCTPUPYIOLIUE YCIOBUS BOSHUKHOBEHUS U

. PackpbiBaTh CMBICII H3Yy4aeMbIX IOHATHH U
IIPUMEHATh OTU IIOHATUSA IPHU OIKMCAHUM CBOMCTB
BEILECTB U UX IIPEBPALLECHUN.

. XapakTepu3oBaThb (onuceIBaTh) COCTaB
BO31yXa, (U3MUecCKue M XMMHUYECKHE CBOICTBa
KHCJIOpO/Ia, CIIOCOOBI €ro MOJIyYeHHs], IPUMEHEHNE U
3HA4YCHUE B IPUPOJE U JKU3HHU YETIOBEKA.

. CpaBHUBATh PEAKIMH FOPEHUS U MEJJIEHHOTO
OKHCIICHUS.

. Cobupath pUOOPHI JUISt MOJTyYEHUS

KHCJI0po/ia (BBITECHEHUEM BOJIbI U BO3YXa).

® PacniosHaBaTh ONBITHBIM HYTéM KHCJIOPO.

. Hcnonb30BaTh XUMHYECKYI0 CHUMBOJIUKY JUIS
cocTtaBlieHUsT (OpMyN  BEIIECTB, MOJEKYIIPHBIX
YpPaBHEHUH XUMHUYECKUX PEAKIUH C y4acTHEM
KHCJIOpO/a.

° OOBACHATD CYIITHOCTDH OKOJOTHMYCCKUX

npo0JieM, CBA3aHHBIX C 3arpsA3HEHHEM BO3TyXa.
. CrnenoBarp mpaBuiaMm Oe30macHoO paboOThl B
naboparopuu TNpU  HUCIHOJB30BAHUU  XHUMHYECKOMN
nocyabl U OoOOpyIOBaHUS, a Takke IpaBUiIaM
oOpallleHHs ¢ TOPIOYMMU BEIIECTBAMHU B OBITY.

® HJ'IaHI/IpOBaTB " OCYHICCTBJISAATH HA IMIPAKTUKE
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IIPEKPALICHUS TOPEHUS.

JlabopaTopHble M NMpaKkTHYecKHe PadoOThI
Jlabopamopustit onvtm: (O3HaAKOMJICHUE C
00pasiamMu OKCHUIOB.

[IpaxTueckas padota: Ne 3. [lonyueHnue u
coOMpaHue KHCIOPOa, M3yIeHHE eT0 CBOICTB.

Bvtuucnenus

— MOJIEKYJISIPHOW MacChl KHCIIOPO/a M 030HA Ha
OCHOBAHHMHU aTOMHOI MacChl XUMHYECKOTO
JJIeMEHTa

XMUMHYECKHE IKCIIEPUMEHTBI, IPOBOIUTH HAOIIOIEHNUS,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM IKCIEPUMEHTA.

. Y4acTBOBaTh B COBMECTHOM paboTe B TpyIIIe.
. Wcnonb3oBarh Npu BBHINOJIHEHUH Y4EOHBIX
3aaHMA W B TIPOLECCE  HUCCIEN0BATEIICKON
JESITEIbHOCTH  HAayYHO-TIONMYJSIPHYIO  JINTEpaTypy
XMUMHUYECKOTO COJIEP)KAaHUS, CIIPABOYHbIE MaTepHUabl,
pecypcbl MHTEpHETA.

. BricTpanBath pa3BEpHYThIE NHCbMEHHBIE U
YCTHBIE OTBETHl C OMNOpPOW Ha HHPOPMALUIO U3
yueOHMKa M CIPaBOYHBIX MaTepHaJOB, T'PaMOTHO
WCIIOJIb30BAaTh MW3YYEHHBIM NOHATUMHBIN ammapar
Kypca XUMHH




Tema 4. Bogopoa.
IMonsTHE 0 KHCJIOTAX U
COJIAIX

(5 1)

Bomopoa — aneMeHT U MpocToe BEIIECTBO.
Haxoxpaenue B ipupojie, Gu3ndeckue u
XUMUYECKHE CBOMCTBA (HA IpPUMEPE
B3aUMO/ICHCTBUS C HEMETAJUIAMHU ¥ OKCHJIAMHU
METAJUJIOB), IPUMEHEHHUE, CIIOCOOBI MOTYYCHUSI.

ITonaTre o KUCIIOTaxX M COJIAX.

JdeMoHcTpanuu

[Tony4yenue, cobupanue U pacrio3HaBaHUE
BOJIOPOJIA.

I'openue Bogopoa.

BsaunmopetictBre Bogopoaa ¢ okcumaom meau(ll).

JlabopaTopHble W mNpakKTHYecKHe PadoThI
Jlabopamopuwiii onvim:

BsanMonelicTBre KUCIIOT ¢ METaJUIaMU.
Ipakmuueckas paboma:

Ne 4. TTony4yenue u cobupanue BOAOPO/a,
W3Y4YEeHHE €ro CBOMCTB.

. PackpbeiBaTh CMBICT H3y4aeMbIX NOHATHH U
NPUMEHATh OTH TIOHATHUS TIPU ONUCAHUU CBOMCTB
BEILIECTB U UX MPEBPALLECHUI.

. XapakTepu3oBaTh (OMHCHIBATH) (PHU3HUYECKHE U
XUMUYECKHE CBOWCTBA BOJIOPOJA, CIIOCOOBI €ro
MOJTY4YCHHS, TPUMEHEHHE.

. CoOupats iprbOp IS IOJIyUYEHUS BOJAOPO/IA.

. Hcnonp30BaTh XUMHYECKYH0 CHUMBOJIUKY ISt
cocTaBieHuss (GOPMYJT  BEIIECTB, MOJICKYJSIPHBIX
YpPaBHEHUN XUMHUYECKHX PEAKUUA C  y4acTHUEM
BOJIOpOAA.

. CrnenoBaTh TpaBWJIaM 0€30macHOW pabOTHI B
nabopaTopur TPU  HCTOJB30BAHUM  XUMHUYECKOU
nocyabl U oOOpynoBaHHS, a TaKXke MpaBHiIaM
o0OpaleHus ¢ TOPIOYNMHU BEIIeCTBAMH B OBITY.

. [InanupoBaTh M OCYHIECTBIATH HA MPAKTUKE
XUMHYECKHE HKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHMS,
JIeNaTh BBIBOBI IO pe3ysbTaTaM KCIIEPUMEHTA.

. YdacTBOBaTh B COBMECTHOM paboTe B IpyIiie

https://foxford.ru

https://resh.edu.ru

https://educont.ru/

Botuucnenus

— MOJIEKYJISIPHON Macchl BEllecTBa Ha
OCHOBAHMH aTOMHOM MacChbl XUMHYECKUX
9JIEMEHTOB
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Tema 5.
KoaunuyecTBeHHbBIE
OTHOILIEHUS B XUMHH

(4 1)

KonnuectBo Bemecra. Mosb. Mouisipaast macca.
3akoH ABorazpo. MossipHblii 00bEM razos.
PacuéTsl Mo XUMHUYECKUM YPaBHCHUAM.

JdeMoHcTpanus
OO6pa3ibl BEIIECTB KOJTUYECTBOM | MOJIb.

Bvtuucnenus

— 00BEMa, KOJIMYECTBA BEIIECTBA Ta3a MO €ro
W3BECTHOMY  KOJHMYECTBY BEIECTBA  WJIH
00BEMY;

— 00BEMOB Ta30B MO YPABHEHUIO PEAKIUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHHH Ta30B

. PackpeiBaTh CMBICIT H3y4aeMbIX NOHATHN U
MIPUMEHSATh 3TU MOHATHS, a TAKXKE U3YYCHHBIE 3aKOHBI
Y TEOPUH JUISl PELIEHUS PACUETHBIX 3a/1a4.

. BpruncnsaTte MOJSpHYIO  MacCcy — BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, MacCy BEIEeCTBA,

. IIpoBoauTth pacuérhl 1o YpaBHEHHSM
XUMUYECKUX pEeaKIUi: KOJIM4ecTBa, 00BbEMA, Macchl
BEIIIECTBA TI0 M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
pEareHTOB WM MPOIYKTOB PEAKIINH.

. BricTpanBath pa3BEpHYThIE NUCBMEHHBIE U
YCTHBIE OTBETHI C OMOpOoW Ha wuWHMOPMAIUIO U3
ydeOHMKAa ¥ CIPAaBOYHBIX MAaTEpHAJIOB, TPaMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM MNOHATUHHBIN  amnmapar
Kypca XUMHH
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Tema 6. Bona.
PacTBopbl. [lonsitue
00

OCHOBAHUAX

(5 4)

dusnyeckue cBONMCTBA BOIbI. AHAJIU3 U CUHTE3
— METOJIbl U3yUYCHHUsI COCTaBa BOJIBI.
XUMHUYECKHE CBOMCTBA BOJIBI (PEAKIIUH C
MeETaJlJIaMH, OKCHJAMH METAJIJIOB U
HEMETAJIJIOB).

CocraB ocHoBanuii. [TonsiTue 06 HHIUKATOPAX.
Bopa xak pactBoputenb. PacTBOpbI.
PactBOopuMOCTH BelecTsB B BOJIE.
HacebimenHbie 1 HEHACHIIICHHBIE PACTBOPBI.
MaccoBas 10115 BemiecTBa B pactBope. Poib
pPacTBOPOB B IIPUPOJIC U B )KU3HU YEIIOBEKA.
KpyroBopoT Bozibl B ipupoJe. 3arpsisHeHHE
NpUPOJHBIX BOJ. OXpaHa U OUHUCTKA
MIPUPOJHBIX BOJI.

JdeMoHcTpanuu

. PackppiBaTh CMBIC HM3Y4aeMbIX TOHSTHH H
OPUMEHSTh STH TOHSATHS TNPU OINHUCAHUU CBOWCTB
BEIIIECTB U UX MPEBPALLICHUI.

. XapakTepu3oBaTh GU3NYECKUE U XUMUYECKUE
CBOMCTBa BOJBI, €€ pOJIb KaK pacTBOpPUTEN B
PUPOJIHBIX IIpOIeccax.

. CocTaBisTh ypaBHEHUS XUMHUYECKUX peaKlUui
C y4acTHEM BO/IbL.

. OOBACHATD CYLUIHOCTh IKOJIOTHYECKUX
npoOsieM, CBSI3aHHBIX C 3arps3HEHHUEM MPHUPOIAHBIX
BOJ, CIOCOOBI OYUCTKHU BOJBI OT MPUMECEH, MEpbI MO
OXpaHe BOJ OT 3arpsi3HEHMUSI.

. [InaHupoBaTh M OCYILIECTBISATh Ha MPAKTHKE
XUMUYECKUE SKCIIEPUMEHTBHI, MIPOBOJIUTH
HAOMIOJeHNs, JeNaTh BBIBOABI IO  pe3ylbTaTaM
SKCIIEPUMEHTA.
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DONeKTpoin3 BOJBI;, CHHTE3 BOJBI;
B3211/IMOZ[6171CTBPIC BOAbI C McETaJJIaMn

(Na, Ca) (BO3MOHO HCIOJIb30BAHUE
BHJIEOMATEPHUAJIOB).

PactBopeHue BelecTB ¢ pa3auIHOM
PacTBOPUMOCTHIO.

HccnenoBanne pacTBOPOB KUCJIOT M IIEJIOYEN C
IIOMOIIIBIO MHAWKATOPOB.

JlabopaTopHble U NPaKTHYeCKUe padoThI
Ipakmuueckas paboma:

Ne 5. TIpuroroBieHue pacTBOpPOB ¢
OTpeAeIEHHON MacCOBOM J0JI€H PaCTBOPEHHOTO
BellecTBa. Boiuucnenusn

— C UCIOJIb30BaHNUEM MOHATHUS «MaccoBas 01
BEI[ECTBA B PACTBOPE»

. CrnenmoBarp mpaBuiaM Oe30macHOM pabOTHI B
7a0opaTopud TPU  HCIOJB30BAHMM  XUMHUYECKOU
MOCY/IBI M 000PYyTOBAHUSI.

° HpOBOI[I/ITI) BBIYMCIICHUA C TMPUMCHCHHUEM
TIOHSATHS «MACcCOBAas JIOJISl BEIIECTBA B PACTBOPEY.

. Wcnonb3oBaTh MpH  BBINIOJHEHUH Y4E€OHBIX
3aJaHMA W B TIPOLECCE  HCCIENOBATEIbCKOM
JESTEIbHOCTH  HAYYHO-NOIYISIPHYIO  JIMTEPATYPY
XUMHYECKOTO COJACPIKaHUA, CIIPABOYHBIC MaTCpHAJIbI,
pecypcbl MHTEpHETA.

. BeicTpauBarth pa3BEpPHYThIE NUCBMEHHBIE U
YCTHBIE OTBETHl C OMNOpPOM Ha HHPOpPMAIMIO U3
yueOHMKa M CIPaBOYHBIX MaTepuanoB, I'PaMOTHO
WCIOJIb30BaTh M3YYCHHBIM TOHSATUHHBIA  amnmapar
Kypca XUMHH




Tema 7. OcHOBHBIE
KJIACChI
HEOpPraHU4eCcKHX

coeIMHEeHU I
(11 9)

Knaccugukamnus HeOpraHU4ecKuX COeINHEHHA.
Oxcunel: cocraB, Ki1accupuKanys (OCHOBHBIE,
KHCIIOTHEIE, aM(DOTEpHEIE,
HecoJieo0pa3yrolIe), HOMEHKIATypa
(MextyHapoHas ¥ TpuBuanbHast). [lomyuenue
Y XUMUYECKHE CBOHCTBA KHCIOTHBIX,
OCHOBHBIX U aM(POTEPHBIX OKCHJIOB.
OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa (MeXIlyHapoIHas U
TpUBHAIIbHAA), PU3NUECKHE U XUMUYECKHE
CBOWCTBA, CIIOCOOBI MmoTydeHust. KucmoTsr:
cocTaB, Kilaccu(puKanus, HOMEHKIIATYpa,
¢bu3nveckre 1 XUMHUYECKHE CBOICTBA,
CroCOOBI MOJTyYEHUS.

Psn akTHBHOCTH METaJIIOB.

Conu (cpemnue): HOMEHKIIATypa, CIocoObI

. KnaccuduuupoBare n3yyaembie BELIECTBA 110
COCTaBy U CBOMCTBaM.

. CocraBisath (GOPMYJaBI  OKCHJOB, KHCIOT,
OCHOBAHHM, coiled W  Ha3pBaTb WX IO
MEXKyHapOJHOW HOMEHKIIaType.

. IIporHo3upoBaTh CBOWCTBA BEIIECTB Ha
OCHOBE OOLIMX XMMHUYECKHUX CBOMCTB H3Y4YEHHBIX
KJIACCOB/TPYIII BEUIECTB, K KOTOPHIM OHU OTHOCSITCSL.
. CocTaBiATh ~ MOJIEKYJISIDHBIE ~ YPaBHEHHS
peaKurii, WUTFOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA
U CcrnocoObl  TOJMYYEHHS  BEIIECTB  M3YYEHHBIX
KJIACCOB/TPYNN, a  Takke  MOATBEPKAAIOIINX

TEHETHYECKYI0 B3aUMOCBSI3b MEXAy Humu. O
[Ipon3BOUTH BBIYUCICHHUS TIO YpaBHEHUSIM

XUMHYECKUX PEAKIIUH.

. [[nanupoBaTh W OCYIIECTBISATH Ha IMPaKTHUKE

XUMHUYECKHE IKCIIEPUMEHTHI, MIPOBOJIUTH

HaOJIFOICHHS, JIeTIaTh BBIBOIBI 110 PE3yJIbTaTaM
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IIOJIy4E€HUS, B3aUMOJICUCTBUE COJIEH C DKCIIEPUMEHTA.

MeTaJllIaMH, KHUCJIOTaMH, IEeJIOYaMH 1 COJIIMH. . CrnenoBare mpaBuiaM 0O€30MacHON pabOTHl B
['enernyeckast CBS3b MOXKY KIIacCaMu 7a00paTOpUM IPU  HUCHOJIB30BAHUM  XMMHUYECKOU
HEOPraHUYeCKHX COCAMHEHUH. MOCY/IBI M 000PYyTOBAHUSI.

. Hcrnonp30BaTh NpuU  BBHIMOJHEHUU YUE€OHBIX
JdemoHcTpauuu 33aHUA W B TPOILECCE  MCCIEN0BATEIIbCKON
OO0pa3bl HEOPraHWYECKUX BENIECTB PA3IMYHBIX | NEATEIIFHOCTH  HAYYHO-TIOMYJISIPHYIO  JIATEPATypy
KJIaCCOB. XUMHUYECKOTO COJIEP>KaHMs, CIIPABOYHBIE MaTepUalbl,
B3aumoieiicTBUE pacTBOPa CEPHOM KUCIOTEI ¢ | PECYpcsl MHTepHeTa.
okcunom meau(ll). Peaknust Herrpanmzamnmu. . BricTpanBath pa3BEpPHYThIE THUCHMEHHBIC H
BeITecHEHME OAHOTO MeTallIa IPYTUM M3 YCTHEIC OTBETBI C ONMOPOW Ha HMH(OPMALMIO U3
PacTBOPa COJH. ydeOHMKa W CIPAaBOYHBIX MAaTEpUaJiOB, TPaAMOTHO

WCIIOJIb30BAaTh W3YYECHHBIM IOHATUMHBIN ammapar
Kypca XUMHH

JlaGopaTopHble M IPaKTHYeCKUE PadOThI
Jlabopamopnvie onvimoi.

BsanMonelicTBre KUCIIOT ¢ METaJUIaMU.
[Tosydenune HepacTBOPUMBIX OCHOBAHUH.
B3anmopeiicTBre HEpacCTBOPUMBIX OCHOBAHHM C
KHUCJIOTaMH.

Paznoxenue ruapoxcuna meau(ll) mpu
HarpeBaHuHu.

Ipakmuueckas paboma:

No 6. Pelienne skcriepruMeEHTaIbHbIX 3a/1a4 110
Teme «OCHOBHBIE KJIACChl HEOPraHUYECKUX
coeMHEHUI». Boiuucnenusn

— M0 YPaBHEHUSIM XUMUYECKUX PEAKIUN

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xumnueckux 31eMeHToB /I, U. MenneneeBa. CtpoeHue aroMoB. XMMH4YECKAasl CBA3b.
OKHUCINTEIbHO-BOCCTAHOBUTEIbHBbIE peakuu (15 )




Tema 8.
IMepuoguveckuii 3aK0H
u Ilepuoanueckas
CHCTEMAa XUMHYECKHX

[lepBbie MONBITKY KJIACCU(PUKALUN XUMUYECKUX
a1eMeHTOB. [IoHsATHE O Ipymnnax cXoAHbIX
3JIEMEHTOB (LLEJIOYHBIE U LIEIOYHO3EMETIbHBIE
METaJlJIbl, FAJIOTE€Hbl, UHEPTHBIE Ia3bl).
DneMeHTbl, KOTOpble 00pa3yoT aM(pOTepHbIE

. PackppIBaTh CMBICT IEPHOMUECKOTO 3aKOHA.
. IloHnMaTre  cCylecTBOBaHUE
3aBHCHMOCTH CBOHCTB XMMHUYECKHX 2JIEMEHTOB
(M3MEeHeHHe paJinycoB aTOMOB U
AIIEKTPOOTPHIIATEIIEHOCTH) U MX COSANHEHHH OT

https://foxford.ru

MEPUOINYECKOMN

https://resh.edu.ru

https://educont.ru/

3JIeMEHTOB
. . MenaeneeBa.
Crpoenue aroma (7 4)

OKCHU/JIBI ¥ TUAPOKCH/IBI.
[Tepuonnueckuii 3akoH u [lepuoanueckas
CHCTEMa XMMHYECKUX DJIEMECHTOB

JA. W. Mengeneea. llepuonpl, rpymnisl,
noarpynmbl. GU3UYECKUI CMBICH MOPAIKOBOTO
HOMEpa JIEMEHTa, HOMEPOB MEePUoa U TPYIIIIHI.
Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIEP.
N3oTonsl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX
000J109€K aTOMOB TEePBbIX 20 XUMHUUECKHUX
aneMeHToB [lepuoauueckoil cuctemst /1. U.
Meunneneena.

XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA T10
ero noJioxkenuto B [leproanueckoit cucreme /.
N. Menpaeneesa. 3uauenue [lepuoaunyeckoro
3akoHa U [lepuoandeckoi cuCTeMbl
XUMHUUYECKUX AJIEMEHTOB JJIsl Pa3BUTHS HAYKH U
npaktuku. Jl. 1. MenaeneeB — y4yéHslii,
Me1aror ¥ rpak/IaHuH.

JdeMoHcTpanun

KopoTtkonepuoaHas v JyIMHHOIIEPUOTHAS
¢dopmsl [leproanyeckoit CHCTEMBI XUMHUECKUX
anemenToB /. 1. Menaeneena.

O3zHakomIieHHEe ¢ 00pa3liaMu METAIJIOB U
HEMETAaJLIOB.

IIOJIOKCHUS B HGpHOHH‘-IGCKOfI CUCTEMC U CTPOCHUA
aToma.

® VYcranaBiuBarh CBS3b MCXKAY IMOJIOXKCHUEM
9JIEMEHTa B TEPUOJIMYECKON CHUCTEME U CTPOCHUEM
ero aroma (cocTtaB W 3apsia sapa, OOIIee YHCIIOo
AJIEKTPOHOB M PACTPEICICHUE MX IO AJIEKTPOHHBIM
CJIOSIM).

. [IporHo3upoBaTh  XapakTep  HU3MEHEHHS
CBOICTB 3JIEMEHTOB U MX COCIMHEHUH MO TpyHIam 1
nepuogaM [lepronueckoil CUCTEMBI.

. XapakTepu3oBaTh XUMHYECKHE DJIEMEHTHI
MEpPBbIX TPEX MEPUOAOB, KaIMsl, KaJbIUSA 1O HX
nojoxxkenuto B Ilepuommnueckort cucreme [ U.
Meuneneesa.

. CrnenoBath mnpaBujaM Oe30macHOi pabOThI B
7a00paTOpUM TPH  HMCIOJB30BAHUM XUMHUYECKOU
MOCY/BI M 000pyIOBAHUSI.

. BoicTpauBath pa3BEpHYTbIE NUCHMEHHBIE M
YCTHBIE OTBETHl C OMOPOH Ha HMHPOpPMAIHUIO U3
yueOHMKa W CIPAaBOYHBIX MAaTEepHAIOB, TPaAaMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM IIOHATUHHBIMA ammapar
Kypca XUMHH.

° Hcnons3oBaTh IIpU BBINTOJIHCHUA y‘Ie6HHX
3aJJaHUil TEKCTHI yqe6HI/u<a, CIIPAaBOYHBIC MaTCPHUAJIbL



https://foxford.ru/
https://foxford.ru/
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JlabopaTopHble U NPaKTHYEeCKUE PadOThI
Jlabopamopnuwiii onvim:
B3anmopeiictBue  ruapoxcuaa
pacTBOpamMu KUCJOT U IIET0YEH

MUHKA C

(ITepuoanueckyto CUCTEMY XUMHUYECKHX 3JIEMEHTOB
. Y. MenpeneeBa, TabIHIy paCTBOPHUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJIE, MIEKTPOXUMUYECKUAN P
HaANpPSDKEHUH METaIJIOB).

. Hcnonb3oBaTh NpH BBINOJHEHUH Y4eOHBIX
33JaHMd M B TPOLECCE  MCCIEA0BATEIBCKOMN
JESTEIbHOCTH ~ HAyYHO-TIOMYJSIPHYIO — JIUTEpaTypy
XMUMHUYECKOTO COJEpKaHMs, CIIPAaBOYHbIE MaTepUaIbl,
pecypcbl MHTEpHETA

Tema 9. Xumunueckas

DIIEKTPOOTPUIATETLHOCTh ATOMOB XUMHYECKHUX

0 PackpbIBaTh CMBICT U3y4aeMBbIX MOHSTHM.

https://foxford.ru

CBSI3b.
OKHCINTETLHOBOCCTAHO
BHUTEJIbHbIE PeaKINH
84)

3JICMEHTOB.
XuMuyeckas CBA3b (I/IOHHaSI, KOBAJICHTHAA
MOJISTPHAST M KOBAJICHTHAS! HETOJISIpHAs ).
Crernenpb OKUCIICHUS.
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKITHH
(OBP). Ilporecchl okUCTEHUS U
BoccTaHOBJICHHS. OKHCIUTEIN U
BOCCTAHOBHTEIIH.

JdemoncTpauuu
OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH:
TOPEHHE, PEAKIIUH PA3IIOKCHUS, COCTUHEHHUS

. Onpenensatb BUA XUMHUYECKOM CBS3M B
COCIUHEHHUH.

. Onpenensatb CTENEHb OKUCICHUS XUMHYECKOTO
a7eMeHTa 110 GopMyJie €ro COCTUHEHHUS.

. Onpenenars

d7eMEeHT  (BEIIECTBO)

OKUCITUTENh u AJIEMEHT (BermiecTBoO)
BOCCTAHOBHUTEIIb.

. OOBACHATH CYIIHOCTH MPOIECCOB OKUCICHUS U
BOCCTAaHOBJICHUS.

. CocTaByATh JJEKTPOHHBIA OallaHC C y4ETOM
YHCIla OTJAHHBIX U IPUHATHIX 3JIEKTPOHOB.

. CocTaBiiaThb yYpaBHEHUE OKHCIIUTEILHO-
BOCCTaHOBUTEJIbHOM PEAKIIUM.

. Hcnonb30BaTh MpH  BBIIOJHEHUU Y4eOHBIX
3a/laHUN TEKCThl y4eOHUKa, CIPaBOYHBIC MaTepHasbl
(TTepuoINYECKYI0 CHCTEMY XUMUYECKUX IEeMEHTOB /.
WN. MenpaeneeBa, Tabnuily pacTBOPUMOCTH KHCIOT,
OCHOBAaHMUM U COJIEU B BOJE, DJIEKTPOXUMHUYECKUMN Pl

HaNpsHKEHUH METaJJIoB)

https://resh.edu.ru

https://educont.ru/
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9 KJIACC (2 4 B Hezemto, Bcero 68 4, u3 HuX 4 4 — pe3epBHOE BPEMsl)

TemaTnuecknii 010K, OcHoOBHOE coep:KaHue OcHOBHbBIE BU/IbI DJIeKTPOHHbIE
TeMa JAesITeJIbHOCTH 00y4aloIMXCcs (undposbie
oOpa3oBaTe/ibHbIE
pecypchl)

Paznen 1. IlepBonauanbHble XUMHUUeckue moHATUs (20 )




IloBTOpEeHUE 1
yriyojenue 3HAHUM
OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[Iepnoanueckuit 3axoH. [lepnoanueckas
cUCTEMa XMMHUYECKUX 3emeHToB J1. U.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPHOJIOB, KaJlus, KalIbIHs U UX COEAUHEHUH B
COOTBETCTBUU C MOJIOKEHUEM JIEMEHTOB B
MEePUOIUUYECKON CUCTEME U CTPOCHUEM UX
ATOMOB.

Knaccudukaius 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapoIHas U
TpUBHAJIbHASA). XMMHUECKHE CBOIICTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJIaccam
HEOPraHMYECKUX COCAMHEHUM, UX TeHeTHYecKas
CBsI3b HEOpPraHW4ecKux BemiecTB. CTpoeHue
BEIECTBA: BUIbl XUMUYECKOM CBSI3U U TUIIbI
KPUCTAITMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX CTPOCHUS.

JlemoHncTpauuu

1. Mogenn  KpUCTAUTMYECKUX  PEIIETOK
HEOPraHMYECKHX BEIECTB.

2. KopoTkonepuoiHas ¥ JJIMHHOIIEPUOTHAS

dbopmer Tleproaudyeckoit cuCTEMbl XUMHUYECKUX
anemenToB [l. 1. Menneneepa

° XapaKTemeBaTL XUMHWYCCKHEC 3JICMECHTHI
MEPBLIX TpéX nepruoaoB, KaJIMd M KajlblUd II0 HUX

nonoxennto B Ilepmommueckorn cucreme JI. .
Meneneesa.
. Knaccudunmponars u Ha3bIBATh

HEOPraHN4YCCKUEC BCUICCTBA U3YUCHHBIX KJIACCOB.

. OnucelBaTh 00ImKMEe XHMMHYECKHE CBOMCTBA
BEIIIECTB PA3JIUYHBIX KJIACCOB, MOJITBEPKIATh CBOMCTBA
puUMepaMu MOJICKYJSIPHBIX YPaBHEHUM XUMHYECKHX
peaKuuid.

. Onpenensatb BUII XUMHUYECKOW CBSI3U W THII
KPUCTAJUIMYECKON PEIIETKH BEIIECTBA.

. [IporHo3upoBath CBOWCTBAa  BEIIIECTB B

3aBUCUMOCTH OT UX CTPOCHMUA.

. BricTpauBath pa3BEpHYTbIE MUCBMEHHBIE U
YCTHBIE OTBETHl C OMNOpod Ha uUHGOPMALHUIO U3
yueOHMKa M CIPaBOYHBIX MAaTEepHAIOB, I'PaMOTHO
HCIIO0JIb30BaTh U3YYCHHBIN MOHATHUHHBIN anmapar Kypca
XUMHH.

° Hcnonws3oBaTh IIpu  BBIIOJIHCHHUUN y‘IC6HI)IX
38.,[[3HHI>1 n B mpounecce I/ICCJ'ICI[OBaTeJ'II)CKOI‘/'I
ACATCIIBHOCTH HAay4YHO-IIOIYJISIPHYHO JIATCPATYypy

XHUMHYECKOTO COJIEp>KaHus, CIPAaBOYHBIE MaTepuabl,
pecypcbl HTepHEeTa

https://foxford.ru

https://resh.edu.ru

https://educont.ru/
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Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKiuii

(4 1)

Krnaccudukarus XUuMHYECKUX pEaKuii 1o
Pa3IMYHbIM IpU3HAKAM (10 YUCITY U COCTaBYy
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, 110
TEIUIOBOMY AP (HEKTY, 0 U3MEHEHHUIO CTETICHEH
OKHUCJIEHUS XUMUYECKUX JIEMEHTOB, 10
00paTUMOCTH, 10 YYaCTHIO KaTalu3aTopa).
DK30- U SHIOTEPMUYECKUE PEAKIINH,
TepMOXUMHUUYEcKHue ypaBHeHus. [lonarue o
CKOPOCTH XMMHUYECKOU peakuuu. [lonsarue o
TOMOT€HHBIX U T€TEPOreHHBIX PEaKIUsX.
[TonsiTHe 06 06paTUMBIX 1 HEOOPATUMBIX
XMUMHUYECKUX PEaKIIHSIX.

[loHsiTHE O XUMHUYECKOM PpaBHOBECHUH.
@akTophl, BIUAIINE HA CKOPOCTh
XUMUYECKOM pPEaKUUH U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

JdemoHcTpauuu
1. 3aBucumocTb

CKOpPOCTH XUMHYECKOU

peaKkiuu OT pa3IuyHbIX (PaKTOPOB.
2. Bo3peiicTBue KkaranuzaTopa Ha CKOPOCTh
XUMHYECKON peaKIH.

3. [Ilpumepbl  HeoOOpaTUMBIX U OOpaTUMBIX
peaKiuu.

4. Cmemienue paBHOBECHS XUMHYECKON
peaxuu.

Buvtuucnenun

— KOJIMYCCTBa BCIICCTBA, 00bEMa U Macchl
pearcHTOB HJIKM IMPOAYKTOB IO YPAaBHCHUAM
XUMHUYCCKUX peaKHI/Iﬁ

. PackpeiBaTh CMBICH H3y4aeMbIX MOHATHN U
MPUMEHATh 3TH TOHATHUS TP OIMCAHUM CBOWCTB
BEILECTB U UX IIPEBPALLECHUN.

. KnaccudummpoBaTh XuMUUYECKHE PEAKIIMH T10
pa3IMYHBIM IPU3HAKAM.
. YcranaBauBaTh

3aBUCHUMOCTB CKOpOCTH

XMMHUYECKON PEaKIMM OT Pa3Iu4HbIX (PaKTOPOB.
. IIporHO3MpOBaTE BO3MOXKHOCTH IPOTEKAHUS
XUMHUYECKHX IPEBPAIICHUN B PA3JIMYHBIX YCIOBUSX.

0 Onpenenars okucaUTENb U BoccTaHOBUTENTH B OBP.

. CocTaBiaTh eKTpOHHBIN OanaHc peakuuu. U
[Ipon3BOAUTE BBIUMCICHUS 0 XUMHYECKUM
YpaBHEHUSIM.
. BricTpauBath pa3BEpHYTHICE THCHMEHHBIC U
YCTHBIE OTBETHI C OMOPOM Ha HHPOPMALHIO U3
ydeOHMKAa ¥ CIPaBOYHBIX MaTepHAJIOB, TPaMOTHO
WCIOJIb30BaTh M3YYEHHBIM MOHATUWHBIA —amnmapar
Kypca XUMHH.
. Hcrnonp30BaTh TpU  BBIMOJTHEHUH YYEOHBIX
3aJlaHMii W B TIPOLIECCE  HMCCIIEeN0BATEIIbCKOM
NESTeNIbHOCTH  HAYYHO-TIONMYJSIPHYIO  JIUTEPATYpPY
XUMHUYECKOTO COJICpKaHUs, CIIPAaBOYHBIC MaTEpHaIbI,
pecypcbl MHTepHEeTa




Tema 2.

Teopust SNEKTPOUTUUECKON TUCCOITHAIUH.

0 PackpbiBaThb CMBICII M3y4aeMbIX MOHSTHUH, a TaKxke

DJIEKTPOJUTHYECKAS DNEKTPOIINTEL X HEIICKTPOIIATBL. CMBICJI TEOPUH DIIEKTPOIUTHIECKOMN

JUCCOIUAN S, Katnonrsl, annonHpl. MexXaHn3M JIHWCCOIIMAITAH | TUCCOITUAIINH.

XuMHnuyecKkue BCILECTB C PAa3JIMYHBIMU . OOBACHATP NPUUYUHBI  BJIEKTPONPOBOJAHOCTH
peaknuu B pacTBOpPax | BUJaMU XuUMHUYecKoW cBs3u. CTeneHb BOJIHBIX PaCTBOPOB.

(89) muccormarmy.  CuyibHBIE ¥ CTaOble . CoCTaBIATh YpaBHCHHS THCCOIMAIMN KHCIIOT,

AJIEKTPOJIUTHI.
Peakiiun nonHOTO OOMEHA, YCIOBHSI X
npoTekaHus. IOoHHbIE ypaBHEHUS PEaKIIUM.
XUMHUYEeCKHe CBOMCTBA KHCJIOT, OCHOBAaHUI B
COJIEH B CBETE MPEICTABICHUN 00
AIEKTpOIUTHYECKON qucconuanuu. Cpena
pactBopa. [loHsiTue o ruAPOIU3E CONIECH.
KauecTBeHHBIE peakiii Ha KATUOHBI U
aHUOHBI. [leMOHCTpanuu

DneKTpuyeckas MIPOBOJUMOCTb  pPacTBOPOB
BEILIECTB; JBUKEHUE HOHOB B 3JIEKTPUYECKOM
oJe.

OnBIThL, WIUTFOCTPUPYIOLIUE TPU3HAKU
MPOTEKAHUS PeaKkIii HOHHOTO 0OMeHa. OMbITHI
10 ONPEJEICHUIO CPEbl B PACTBOPAX COJIEH
(x1opuaa HaTpus, KapOOHATa HATPUS, XJIOPUAA
[IMHKA).

JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
Jlabopamopmnwiii onvim:

Peakuuu noHHoro oOMeHa B pacTBOpax
anekTpoauToB: cynbdata meau(ll) u ménoumn,
KapOoHaTa HATPHUS U COJSTHON KHUCIOTHI,
peakuus HeUTpallu3auu MEX Iy THAPOKCUIOM

LIEJI0YEH M COJIEH, IOJHBIE U COKpAlIEHHbIE MOHHBIE
ypaBHEHHS XUMUYECKUX PEaKIii HOHHOTO OOMEHa.

. [ImaHupoBaTh W OCYIIECTBISATH HAa IPAKTHKE
XUMAYECKHE SKCIIEPUMEHTHI, TIPOBOIUTh HAOIIOCHHS,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.

. CrnenoBaTh TpaBuiIaM Oe€30MacHON paboOThl B
nabopatropuu TpPH  HKCIOJI30BAHUUM  XHMHYECKOM
MOCY/IbI ¥ 00OPYIOBAHUSI.

. [Tpou3BOIUTH BBIYUCIEHUS 10 XUMHUYECKUM
YpaBHEHUSIM.

. BricTpauBath pa3BEpHYTHIE NHUCHbMEHHBIE H
YCTHBIE OTBETHl C OMNOpPOH Ha uUHGOPMALUIO U3
yueOHMKa U CIPaBOYHBIX MaTepuaioB, TIPaMOTHO
HCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT Kypca
XUMHH.

. Hcnonp30BaTh TpU  BBHIMOJTHEHHH  y4EOHBIX
3alaHUii W B TIPOLIECCE  HUCCIIEOBATEIbCKOMN
NEeSTeNbHOCTH  HAay4YHO-TIOMYJSIPHYIO  JINTEpaTypy
XMMHYECKOTO COJEp)KaHUs, CIIPaBOYHbIE MaTepHabl,
pecypcel IHTepHEeTa




KaJlis M COJISTHOM KHMCJIOTOM.

Ipakmuueckas paboma:

Ne 1. Pemienue sxkcniepuMeHTalIbHbIX 3314 110
TeMe. Boiuucnenusn

— TI0 YpPaBHEHUSIM XUMUYECKUX PEAKITUN

Paznen 2. Hemerannbl u ux coenuuenus (24 4)




Tema 3. OOmas
XapaKTepUCTHKA
XHMHYECKHX
3JIEMEHTOB
VIIArpynnsi.
I'ajorennl

(4 1)

OO61ast XxapakTepUCTHKA FaJIOTeHOB.
OCOOEHHOCTH CTPOCHUS AaTOMOB ATUX
3JIEMEHTOB, XapaKTEPHBIE JUIsl HUX CTENIEHU
okucienus. CtpoeHue u pu3n4ecKkue CBONCTBa
MIPOCTBIX BEIIECTB — raJIOT€HOB. XMMHUECKUE
CBOICTBa Ha IpUMeEpE XJI10pa (B3aUMOJIEHCTBUE C
MeTajlJlaMi, HEeMETaJUIaMH, I1eJI0UaMu).
Xnoposojopoa. ConsiHast KUCIIOTa, XUMUYECKUE
CBOWCTBA, MTOJIy4CHHE, IPUMEHEHHE.
KadecTBeHHBIE peakIuy Ha TaJOT €HUI-UOHEI.
JleicTBre XJI0pa U XJIOPOBOIOPO/IA HA OPraHU3M
YyesoBeKa. BaxxHenme XIopuasl U UX
HaxX0XJIEHHE B IIPUPOJIE.

JdemoHcTpauuu
Buneomarepuanbl: rajgoreHsl M UX
coenuHeHus. OOpasIbl XJIOPUIOB.

JlaGopaTopHble M IPaAKTHYeCKHE PA0OThI
Jlabopamopmuwiii onvim:

Pacno3naBanue Xja0pua-uOHOB.

Ilpakmuueckas paboma:

Ne 2. TTony4yeHue COJSIHON KUCIIOThI, U3y4EHUE
€€ CBOMCTB.

Buvituucnenusn

— 10 YpPaBHEHUSIM XMMHUUYECKHX pPEaKUUu, eciu
OJIVH U3 PeareHTOB J]aH B U30bITKE;

— 00BEMOB Ta30B MO YpaBHEHHUIO PEaKIMH Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIIICHUM Ta30B

. OObscHATH  Oo0mMe  3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB HEMETAJIOB U UX COCAMHEHUU B
npeaenax MallblX IEePUOJOB U TJIABHBIX TMOJIPYIIT
Ilepronnyeckoii CUCTEMBI XMMHUYECKUX DJIEMEHTOB C
Y4E€ETOM CTPOCHUS UX aTOMOB.

. Xapaktepu3oBaTh (HU3UYECKUE U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB TrajoreHoB (Ha TpHUMEpE
XJIOpa) ¥ CIOKHBIX BEHIECTB (XJIOPOBOIOPOIA, XJIOPHIAA
HaTpus), CHOCOOBI MX TIOJyYEHHs, NPUMEHEHHE W
3HAYCHHE B IPUPOJIC U KU3HHU YETIOBEKA.

. Ornpenensars rajJoreHu 1-uOHBI B PaCTBOPE.

. [[nanupoBaTh W OCYIIECTBJISITh Ha TMPaKTHUKE
XUMHUYECKHE AKCIIEPUMEHTHI, TTPOBOIUTH HAOIIOICHNUS,
JIeNaTh BBIBOABI IO PE3yNbTaTaM 3KCIEPUMEHTA.

. CrnenoBaTh mpaBujaM Oe30macHOM pabOTHI B
7abopaTopud  TPH  HUCTOJIB30BAHUM  XUMHUYECKOU
MOCY/IbI ¥ 00OPYIOBAHUSI.

. BricTpanBath pa3BépHyThle MHCbMEHHBIE U
YCTHBIE OTBETHl C ONOpoM Ha UHPOPMALMIO U3
yueOHMKa M CIPaBOYHBIX MaTepuaioB, TPaMOTHO
UCIIO0JIb30BaTh U3YyYCHHBIN MOHATUNHBIN anmapaT Kypca
XUMHH.

. Hcnonp3oBaTe NpU  BBIIOJHEHUH Y4E€OHBIX
3aJaHUii M B IPOLECCE  MCCIEA0BATEIbCKOU
JESTEIIBHOCTH
. Hay4HO-TIOMYJISIPHYIO JINTEPATypy XUMUUYECKOTO
COACpXKaHUsA, CIPABOYHBIE MaTepuaibl, PeCypChl
HNHurepHera

https://foxford.ru
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Tema 4. Ooman

OOm1ast xapakTepuCcTHKa 351eMeHTOB VIA-

0 OOBsICHATH 00IIKE 3aKOHOMEPHOCTH B
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XapaKkTepUCcTHKA
XHMHYECKHX 3J1eMEeHTOB
VIArpynmsl.

Cepa u eé coennHeHUsI

(54)

rpymnmnbl. OcCOOEHHOCTH CTPOEHMSI ATOMOB 3THX
3JIEMEHTOB, XapaKTEPHBIE JUIsI HUX CTETIEHU
okucnenus. CtpoeHue u pU3n4ecKue CBONCTBA
MIPOCTBIX BEIIECTB — KHUCJIOPO/Ia U CEPHI.
AnnoTporHbie MOAU(UKALINN KUCIIOpOIa 1
cepbl. XMMHUYECKHE CBOMCTBA CEPBHI.
CepoBonopo, cTpoeHue, pu3nyeckue u
XUMHUEcKHe cBOMCcTBA. OKCHIBI Cephl Kak
MIpeICTaBUTENN KUCIOTHBIX OKCUIO0B. CepHas
KHCII0Ta, (PU3HUECKre U XUMUYECKHE CBOWCTBA
(oOmue Kak mpeCTaBUTENS Kilacca KUCIOT U
crenuguueckue), IpuMeHeHue.

XUMUYECKUE PEAKIIUH, JIeKaAIIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIO0Cco0a MoTy4eHus: CepHOn
KHUCTIOTHI. ANnapaTsl ¥ IPOTEKAIOIINe B HUX
poLecchl (Ha MpuMepe MPOU3BOJICTBA CEPHOI
KHCJIOTHI).

Conn cepHOM KHUCIOThI, KAUECTBEHHAS PEaKIUs
Ha cyJbdaT-uoH.

Haxoxnenue cepbl U €€ cCOeTMHEHUH B
pupoe. XMMUYECKOE 3arpsi3HEHHE
OKpPY’KaIolllel Cpeibl COEAUHEHUSIMHU CEPhI
(KUCIOTHBIE OXKIH, 3arpsi3HEHHE BO3AyXa U
BOJIOEMOB), CITIOCOOBI €ro MPEIOTBPAIICHHS.

JdeMoHcTpanun

Konnekuuu (BuaeoMarepuanbl): cepa u eé
COCIMHEHUSI.

OOyrnuBaHue caxapa moj JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI.

U3MEHEHUU CBOWCTB 3yeMeHTOB VIA-rpynmel u ux
COCMHEHUH ¢ y4ETOM CTPOEHUS UX aTOMOB.

. XapakTepu3oBarh (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA MPOCTOr0 BEILECTBA CEphl U €€ COeNMHEHUN
(cepoBosiOpO/ia, OKCHIOB CEpPbI, CEPHOW KHUCIOTHI,
cynb(daToB), cOCOOBl UX MPHUPOJE U KU3HU YEIIOBEKA.

a Onpenensitb  Hanmuuue  Cyab(aT-UOHOB B
pacTBope.

. OOBACHATH CYIIHOCTh 3KOJOTUYECKUX MTPOOIeM,
CBSA3aHHBIX C NEPepabOTKON COeAMHEHUN CEePBI.

. [InanupoBaTh W OCYIIECTBJISATh HA MpPaKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI,

: [TpoBonuTh HaOMIONEHMS, A€NaTh BBIBOJBI IO
pe3yabTaTaM 3KCIIepUMEHTA.

. CrnenoBath mpaBuiaM 0Oe30mMacHOW pabOTHl B
7a00opaTOpuM  IpPU  MCIOJB30BAHUM  XUMHUYECKOM
nocysl 1 000pyA0BaHUSL.

. [Tpon3BOANTH BBIYUCIEHUS 10 XUMHUYECKUM
YPaBHEHUSM.

. Hcnonp30BaTe MNpU  BHIIOJIHEHUM  y4EOHBIX

3aJaHUi TEeKCThl y4eOHMKa, CHpPaBOYHbIE MaTEpUAJIbI
(ITeppoauueckyro cUCTEMY XMMHUYECKUX 3JIeMEHTOB Jl.
N. MenneneeBa, Tabmully pacTBOPUMOCTH KHUCIIOT,
OCHOBaHMH M COJIEH B BOJE, AIEKTPOXUMHUYECKUI psif
HanpsOKeHUH METaJIoB).

. Hcnonp30BaTe MNpU  BHINOJTHEHUM  y4eOHBIX
3aJaHUi W B MIPOILlECCE€  HCCIEN0BATENBbCKON
JEATEIBHOCTH  HAy4YHO-TIONMYJSIPHYIO  JINTEpaTypy

XUMHUYCCKOTO COACpIKaHUA, CIIPABOYHLIC MATCpPHUAJIbI,

https://resh.edu.ru

https://educont.ru/



https://resh.edu.ru/
https://resh.edu.ru/

JlabopaTopHble H IPpaKTHYecKHe padoThI pecypcbl MHTEpHETA
Jlabopamopnvie onvimoi:

OO6HnapyxeHue cynb(haT-HOHOB.
B3aumoeiicTBrue paz0aBieHHOMN CEpHOT
KHCJIOTBI C HUHKOM.

Buiuucnenua
— TI0 YpPaBHEHUSIM XUMUYECKUX PEaAKIUil; —
MacCOBOM JIOJIM BBIXO/IA TIPOIYKTa PEaAKITUN




Tema 5. O6mas
XapaKTepuCcTHKA
XHMHYECKHX 3J1eMEeHTOB
VArpynmnsl. A30T,
¢ocdop

U UX COCIMHCHHUA

(74)

OO6mrast XxapakTepUCTUKA SJIEMEHTOB
VArpynmnbsl. OcOO€HHOCTH CTPOEHHS aTOMOB
9TUX 3JIEMEHTOB, XapaKTepHbIE I HUX
CTETIEHU OKUCIICHHUS.

A30T, pacIpOCTpaHEHUE B PUPO/IE,
(uznyeckue 1 XuMHUYEeCKHE CBONCTBA.

Kpyrosopot azora B npupoe.

AmMMUaK, ero (pU3HYECKUe U XUMUICCKHEC
CBOMCTBa, MoJiyueHue u npumeHenue. Coaun
aMMOHWSI, UX (PU3UIECKHE U XUMHUICCKUE
CBOWCTBA, IPUMEHEHUE.

KauecTBeHHass peakiys Ha WOHBI aMMOHHUSI.
A3oTHas KkucioTa, e€ (U3NYECKHe W
XUMHUYECKHE cBoicTBa  (0OmmMe KaK
MIpeICTaBUTEIS KJlacca KUCIOT U
cnenuduueckue). Mcnonp30BaHNe HUTPATOB U
coJielf aMMOHHS B KaYeCTBE MUHEPAIbHBIX
yIOOpEeHMIA.

XUMHUYECKOE 3arpsi3HCHUE OKpPYXKaroIlei
Cpelbl COEOUHEHMSIMU a30Ta (KHUCIOTHBIE
N0, 3arps3HEHHE BO3/yXa, TOYBHI U
BOJIOEMOB).

docdop, aUIOTPOITHBIE MOTUPUKAITUH

docdopa, puznyueckre 1 XUMUYECKHUE CBOWCTBA.

Oxcup pochopa(V) u bocdopnas kucioTa,

oOmue
U3MEHEHUU CBOMCTB JIEMEHTOB VA-Tpynmbl U HX

. OOBsCHATD 3aKOHOMEPHOCTH B

COCAMHEHUN C Y4ETOM CTPOEHUS UX AaTOMOB.

. XapakTepru3oBath (PU3NYECKHE U XHUMHUYCCKUE
CBOMCTBAa TMPOCTHIX BEHIECTB a3oTa u ¢ocdopa U ux
COeIMHEHUN (aMMHaKa, CcoJied aMMOHHS, a30THOU
KHUCJIOTBI, HUTpaTtoB, okcuaa ¢ocdopa(V) wu
dochopHoli  KHUCTOTHL, (docdaToB), CMOCOOBI HUX
MOJY4YCHHS, TPUMEHEHUE U 3HAYCHUE B TMPUPOJE U
JKW3HU YeTIOBEKa.

. OmnpenensiTb HOHBI aMMOHUSA U (pochaT-uOHbI B
pacTBope.
. OOBSCHATD CYLIHOCTb 9KOJIOTMYECKUX

npoOJyieM, CBSI3aHHBIX C HAaXOXKIACHUEM COCIUHEHHN
azorta u (ocdopa B OKpyKaroIiei cpenue.

. [InanupoBaTh W OCYIIECTBISATH HAa MPAKTHKE
XUMHYECKHE 9KCIIEPUMEHTHI, MIPOBOJIUTH
HAONMIOJCHNs], JielaTh BBIBOABI IO  pe3yiabTaTam
JKCIIEPUMEHTA.

. CrnenoBarp mpaBuiam Oe30macHoOi paboThl B
naboparopud TNpU  UCHOJB30BAHUU  XUMHYECKOMN
MOCY/BI M 000pYyIOBAHUSI.

. [Tpou3BOIUTE BBIUMCICHUA IO XUMUYECKUM
YpaBHEHUSIM.

. Hcnonb30BaTh MpH  BBIMOJTHEHUU Y4EOHBIX

3aJJaHUMl TEKCTBI y‘{e6HI/IKa, CIIPAaBOYHBIC MAaTCpHUAJIbI
(HepI/IO)II/I‘ICCKYIO CUCTCMY XUMHNYCCKUX 3JICMCHTOB
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¢bu3nvecKre 1 XUMHYECKHE CBOICTBA,
noyuenue. KauectBenHas peakius Ha gocdar-
WOHBI.

Hcnons3oBanne ¢ochaTtoB B KavyecTBe
MUHEpaJIbHBIX yI00peHuil. 3arpsisHeHHe
MIPUPOIHBIX BOAOEMOB (ocharamu.
JdeMoHcTpanuu

Komnexuun: pochop u ux coenuHeHwus.
B3anMopeiictBue  KOHLIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MENIBIO.
JlabopaTopHble U MpaKkTHYeCKUe PadoThl
Jlabopamopnvie onvimoi:

1. BsanMopnelictBue cojleli aMMOHHUSI C
MIET0YBIO.
2. O3HakoMiieHHE C 00pa3aMu a30THBIX

u ¢ochopHbx ynobpenuid. [lpakmuuecxas
paboma:

No 3. Tlomyyenue ammMuaka, M3y4eHUe €ro
CBOWCTB.

Buvtuucnenusn

— I10 YPaBHEHUSIM XUMUYECKUX PEaKIIHii

. . Menneneesa, TabIHIly paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U COJIEH B BOJIE, IIEKTPOXUMHUYECKUH PsIL
HaNpPsDKEHUH METaJJIOB).

0 Mcnosib30BaTh NpU BHIMOJIHEHUN YUEOHBIX 3aaHUN
U B IIPOLECCE HCCIEN0BATEIbCKON JAEATEIBHOCTU
HAyYHO-TIONYJSIPHYIO ~ JIMTEPATypy  XMUMHUYECKOIO
COJIEp)KaHUs, CIPAaBOYHbIE MaTEpHUalbl, PECypPCh
HuTepnera




Tema 6. O6mas
XapaKkTepUCcTHKA
XHMHYECKHX 3J1eMEeHTOB
IVArpynmnsl.

Yraepoa u KpeMHUi U
UX COeNHEeHHA

(8 1)

VYriepon, amioTpomnHbie MOAUGDUKALIIH,
pacnpocTpaHeHue B Ipupoje, pusnieckue u
XUMHYECKHE CBOMCTBA.

Ancop6ums. KpyroBopot yriiepoa B mpupoie.
Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA, UX JICUCTBUE HA JKUBBIE
OpraHU3MBbI, TTOJTYYCHHE U TIPUMEHEHHE.
DKoJIoTH4ecKHe MpoOIeMbl, CBI3aHHBIE C
okcusom yriepoaa(lV); runoresa riodaabHOTO
MOTETUIEHUS KJIMMaTa; MapHUKOBBIA AP PEKT.
VYronpHas KucioTa u €€ coiiu, uX Gu3nyecKue

. OOBACHATH oo1me

U3MEHEHUU CBOMCTB aseMeHToB |VA-rpynmbl u ux

3aKOHOMCPHOCTH B

COCAMHEHUH C Y4ETOM CTPOEHUS UX AaTOMOB.

. Xapakrepu3oBarth (U3NUYECKUE M XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB yIJIEpO/ia U KPEMHHUS U UX
COEMHEHUN (OKCHIOB YIJIEpOJa, YroJbHOW KHUCIOTHI,
KapOOHATOB, OKCHJIAa KPEMHUS, KDEMHHEBOU KHUCIIOTHI,
CHWJIMKATOB), CIOCOObI MX TOJY4YEHHUs, IPUMEHEHUE U
3HauU€HUE B MPUPOJIE U KU3ZHU YETIOBEKa.

. Omnpenenarp kapOoHaT- W CWIMKAT-HOHBI B

pactBope.

https://foxford.ru
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M XUMHYECKHE CBOMCTBA,

rmoJtydeHue u npuMenenune. KauectBennas
peakius Ha KapOoHAT-HOHBL Vcnonb30BaHue
KapOOHATOB B OBITY, METUIIMHE,
MTPOMBIIIJICHHOCTH, CEITLCKOM XO35HCTBE.
[TepBoHaUaTBHBIE TIOHATHS 00 OPTraHHYECKUX
BEIECTBAX KaK O COCTMHEHUSX yrIIepo/ia:
OCOOCHHOCTH cocTaBa M cTpoeHus. [loHsTre o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: )KHUPAX,
Oenkax, yrieBoaax. MarepraibHOE STUHCTBO

OpPraHu4Y€CKUX U HECOPTaHNICCKUX COGHHHGHHﬁ.

Kpemuuii, ero gpusnueckre u XuMHYECKHE
CBOWCTBA, MOJTYYCHHE W IPUMEHEHHUE B
AIIEKTPOHUKE.

Coenunenus kpemHus B ipupoje. Oomue
npeacraBieHus o6 okcuae kpemuus(1V) u
KpeMHHUEBOU KucioTe. CUIUKaThI, UX
HCIIOJIb30BaHUE B OBITY, MEIUIUMHE,
MPOMBIIIIEHHOCTU. Baxkuelue
CTPOMTEIIbHBIE MaTEPHAIIBI: KEpaMHUKa, CTEKIIO,
LIEMEHT, O0eTOH, kKene300eToH. [Ipobaembr
0€3011acCHOTO UCIOJIH30BAHUS CTPOUTEIIBHBIX
MaTepuasIoB B TIOBCEIHEBHOM KU3HHU.

JdeMoHcTpanun

Monenu KpUCTaUINYECKUX PEIIETOK aIMasa,
rpaduTa, MOJIEKyNbl QyiaepeHa. AacopOrus
PacTBOPEHHBIX BEIIECTB AKTHBUPOBAaHHBIM
yraém. IIpotusoras. Buaeomarepuassl:
CHWJIMKATHAsl IPOMBIIIJIEHHOCTb.

Monenu MOJEKy OPraHUYECKUX BELECTB.

. OOBsSICHATD CYIIIHOCTh 3KOJIOTUYECKHUX
npoOsieM, CBSI3aHHBIX C HAXOXKJICHUEM YIJIEKHCIIOTO
rasa B OKpY»Karolleu cpee.

. NnnroctpupoBars
HEOPTraHUYECKUX COEIMHEHU I
OpraHUYECKUX BEILECTB.

B3auUMOCBSA3b
yriepoaa u

° HJ'IaHI/II)OBaTI) N OCYIICCTBJISAITb Ha ITPAKTHKE
XUMHYCCKUE OKCIICPUMCHTBI, BBIBOABI IO PE3yJIbTaTaM
OKCIICPUMCHTA.

. CrnenoBath mpaBwiiaM 0Oe€30MacHON paboOTHI B
nabopaTopur  TPU  HCTOIB30BAHUM  XHUMHYECKOM
MOCY/IbI ¥ 00OPY/IOBAHUSI.

. Hcnonb30BaTh MNpU  BBHIMOJHEHUH Y4eOHBIX
3aJjaHuil TEKCThl ydeOHUKa, CIIPaBOYHbIE MaTEPHUAIIbI
(ITepromyeckyro CUCTEMY XUMHYECKUX AIeMEHTOB /.
N. MennaeneeBa, TabauIly pPacTBOPHUMOCTH KHCIOT,
OCHOBAaHMH M COJIEH B BOJIE, DIECKTPOXUMHUYECKUMN PsiI
HANPSDKEHUN METaIJIOB).

. Hcnonb30BaTh MpU  BBHIMOJIHEHUH Y4e€OHBIX
3aJaHuii U B TpOIECCe  HUCCIIENOBATENbCKOMN
NESTeIbHOCTH  HAay4YHO-TIOMYJSIPHYIO  JIMTEPaTypy
XMUMHYECKOTO COJEp)KaHUs, CIPaBOYHBbIC MaTepHabl,
pecypcbl MHTepHeTa




JlabopaTopHble U NPaKTHYEeCKUE PadOThI
Jlabopamopnuwiii onvim:

KauectBennas peaxius Ha KapOOHAT-HUOH.
Ipakxmuueckue pabomoi:

Ne 4. TTony4yeHue yriexkucaoro rasa.
KauecTtBeHHas peakiiys Ha kapOoHaT-HOH. Ne

5. Penienue skcnepuMeHTaIbHBIX 3a7a4 M0
teme «Hemeramnsy. Botuucnenusn

— II0 YpaBHEHUSM XUMUUYECKUX PEaAKINi, eCcln
OJMH W3 pEareHTOB JaH B BHJE BOJHOTO
pacTBOpa C U3BECTHOM MACCOBOM J0JIEH

Pa3nen 3. Metaibl 1 ux coequHenus (20 1)




Tema 7. Oomme
CBOICTBAa METAJLJIOB

(4 1)

Obmas XapakTepuCTUKa XUMHUYECKUX
JJIEMEHTOB — METAJUIOB HAa OCHOBAHUHU HX
nonoxenusas B Ilepuonmueckoir  cucreme

xuMmudeckux snementoB [[. 1. MenpeneeBa u
CTPOEHHUS aTOMOB.

Crtpoenue metaioB. MeTtainyeckas CBsI3b U
MeTaJUTMYecKasi KpUCTAIUIMUECKasi peméTka.
DNEKTPOXUMHUECKUN Psi/l HANlPSDKEHUN
MeTauioB. OU3nUecKkne U XUMHYECKHE CBOMCTBA
METaJIJIOB.

O6mme cnocoObl TOJNIyYEHUS] METaJIOB.
[ToHnaTHEe O KOPPO3UU METAIIJIOB U OCHOBHBIC
crocoObl  3amuThl OT Koppo3uu. CrutaBsl
(cTanp, 4yryH, AIOpaIIOMHUHUN, OpoH3a), MX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.
JdemoHcTpauuu
OzHakomjieHHMe ¢ oOOpa3llaMH METaUIOB H
CIUIaBOB, UX (PU3MUECKUMHU CBOIICTBAMH.
Mogenu KpUCTAIIIMYECKUX PEMIETOK METAJIOB.

BI/II[eOMaTCpI/IaJ'IBIZ KOppo3us METAJIJIOB.

. PackpsiBaTh CMBICI M3y4aeMbIX IOHATHU H
IIPUMEHATh OJTU IOHATHS IIPU OIMCAHUU CBOMCTB
BEILECTB U UX IIPEBPALLECHUN.

. OObsACHATP  00IIME 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB JJIEMEHTOB-METANIOB M HX
COCMHEHUH C Y4ETOM CTPOEHUS UX AaTOMOB.

. XapakTepu3oBaTh

oO1ue

CTpOCHHE
XUMHUYCCKUEC

METAaJIIOB,

¢usznueckue U CBOMCTBA

MetauioB. 0 XapaktepuzoBarh o0OIIME  CIOCOOBI

HOJTy4EHUs] METAIUIOB.
. CnenoBarp npaBuwiaMm Oe3onmacHOW paboThl B

nabopaTopul TPH  HCIOJB30BAHUN  XUMHYECKOM
MOCY/IbI ¥ 00OPYOBAHUSI.

. [Tpou3BOIUTH BBIYMCIEHUS MO XUMHYECKUM
YpaBHEHUSIM.
. Hcnonb30BaTh MpU BBIMOJTHEHUH Y4EOHBIX

3aJIaHU TEKCThI y4EOHUKA, CIPABOYHBIC MaTEpHaIIbI
(ITeproyeckyr0 CUCTEMY XUMHUYECKHUX DJIEMECHTOB
1. . MenneneeBa, TabIuIly pacCTBOPUMOCTH KUCJIOT,
OCHOBAHMH U COJIEH B BOJIC, AJIEKTPOXUMUUECKUN PST

https://foxford.ru
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JlaGopaTopHble M IPAKTHYECKHE PA0OTHI
Jlabopamopnvie onvimui:

O3HakomJieHHEe ¢ 00pa3liaMu CILIaBOB
METaJlJIOB.

3aBUCHUMOCTbH CKOPOCTH PEAKIIMK METaJljIa C
KHCIIOTOHM OT MPUPOJIbI METAJLIA.

Buviuucnenua

— TI0 YpaBHEHHUSIM XMUMHYECKUX pEaKIUH, €CIu
OJIMH U3 PEAreHTOB COJAECPKUT NPUMECH

HANPSDKEHUN METAIJIOB).

0 HMcnons3oBarh IIpHU BBIIIOJIHCHUHA y‘IC6HHX BaHaHI/Iﬁ
H B IIPOHCCCe HUCCIIEIOBATEILCKON  JIeATEIbHOCTU

HAy4YHO-TIONYJSIPHYKO ~ JIMTEPATypy  XMMHYECKOIO
COIEpKaHUsA, CIPaBOYHBIE MaTEPHUANIbI, PECYpPCHI
HNHurepHera
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Tema 8. Baskneiiume
METAJLIBI M1 UX

COCAUHCHUSA
(16 u)

Illenounbie MmeTassl. IlonoxeHnue B
[Tepunoanueckoil cucTeMe XUMUUECKUX
anemenToB Jl. . MenpeneeBa, ctpoeHue
aroMoB. Haxoxenue B mpupojae. dusnueckue
Y XMMUYECKHEe CBOMCTBA (Ha IpUMEpPE HATPUA U
kanusi). OKCUAbI U TUAPOKCUIBI HATPUS U
kanus. [I[puMeHeHne MEeI0YHbIX METAIIIIOB U HX
coenquHenui. lllenoyHo3emMenbHBIE METAILTBI
MAarHui v KaJIbI[Ui, CTPOEHUE aTOMOB.
[Tonoxenue B [lepuoanueckoii cucreme
xuMudecknx 3nementoB [[. . Menneneena.
Haxoxnenune B npupone. Puznueckue u
XUMHUYECKHE CBOMCTBA. BaxkHeilme
COeIMHEHUS Kalblus (OKCU, THIPOKCH],
cosn). XKECTKOCTh BOJBI U CITOCOOBI €€
ycTpaHeHus. AnmtoMuHuid. [lonoxenue B
[Tepuoanueckoit cucteMe XUMUYECKUX

anemenTtoB Jl. 1. Menpaeneesa, ctpoeHue atoma.

Haxoxnenue B mpuponae. ®usnueckue u
XUMUYECKHE CBOMCTBA. AMGOTEpHBIE CBOICTBA
okcua u ruapokcua. JKeneso. [lonoxxenue B
[Tepuoanueckoit cucreMe XMMUYECKUX

anemeHTOB J[. 1. MenaeneeBa, cTpoeHrEe aToMa.

Haxoxnenue B IIpupoac. dusznyeckue u

oOmue
N3MCHCHUUN CBOI\/JICTB AJICMCHTOB-MCTAJIJIOB B rpynnax nu

. OOBsCHATD 3aKOHOMEPHOCTH B

UX COCIMHEHUHN C y4ETOM CTPOEHHUS UX aTOMOB.

. XapakTepu30BaTh GU3NIECCKUE U XUMUIECKHE
CBOMCTBaA MMPOCThIX BEHIECTB MCTAJJIOB U UX
coeIMHEHUH (OKCHI0B, THAPOKCHUJIOB, COJIEH), CIOCOOBI
HX MOJYUYCHUA, IPUMCHCHUC U 3HAYCHUC B IIPUPOJAC U
JKU3HH YEJIOBEKA.

. Pacro3naBaTth C MOMOIIBIO  KaYeCTBEHHBIX
peaknuii MOHBI META/UIOB (MarHus, aJIFOMUHUS, ITMHKA,
Keresa, MeJu).

® HJ'IaHI/IPOBaTI) N OCYLICCTBJIATHL Ha IIPAKTUKE
XUMHYECKHE 3KCIIEPUMEHTHI, MPOBOJINUTH HAOIIOACHNS,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM SKCIEPUMEHTA.

. CrnenoBath mpaBuiaMm Oe3omacHOW pabOTHI B
7abopaTopud TP UCIOJB30BaHUH  XHUMHYECKOUH
HOCY/Ibl U 000PYIOBaHUS.

. [Tpou3BOUTH BBIYMCICHUS IO XHUMHYECKHM
YPaBHCHHSIM.

. BeicTpanBath pa3BEPHYTHIE TMHCBMEHHBIC |
YCTHBICE OTBETHI C OHOpod Ha wuHpopManumo wu3
y4eOHMKAa H CIPAaBOYHBIX MAaTEPUANIOB, TPAMOTHO
UCIIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmapar Kypca
XUMUH.

° Hcnons3oBaTh ITPU BBITIOJTHCHUN y‘Ie6HBIX
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XUMUYECKUe CBOMCTBA. OKCUIBI, THAPOKCHUIBI
coxm xxene3a(ll) u xenesa(lll). JemoncTrpanun
B3anmopelicTBue HaTpus ¢ BOJOM.
OxkpamimBanue TIAMEHH MIOHAMH HATPUs U
kanus. OxpalmuBaHue IaMeHd HOHAMHU
Kanblus. B3auMoaencTBue okcuaa Kajablus ¢
BOJION. Buneomarepuansl: ropeHue xeiesa B
KHCJIOPOJIE U XJIOPE.

JlabopaTopHble U NpaKTHYeCKUe padoThI
Jlabopamopuvie onvimei:

O3HakoMmieHHe ¢ 00pa3iaMu aTFOMUHHS U €T0
CIUTAaBOB.

AmpoTepHbIe CBONCTBA THIPOKCH]IA ATFOMUHUS.
KauecTBeHHBIE peakiiii Ha HOHBI JKeJe3a.
Ipaxmuueckue pabomol:

Ne 6. JKécTKkoCTh BOJBI I METOIEI €6
YCTpaHEHHS.

No 7. Pelienue skcriepuMEHTaIbHbIX 3a/1a4 110
teme «Metaiuibl». Botuucnenus

— II0 YPaBHEHHUSAM XUMUYECKUX PEaKIUi, eciu
OJIMH W3 peareHToB JaH B U30BbITKE WIH
COJIEPKUT IPUMECH;

— MacCOBOM JI0JIM BBIX0/1a MPOJAYKTa PEaKLUU

3aaHMA U B TMPOLIECCE  HMCCIEAOBATEIBCKOM
JESITEIbHOCTH  HAYYHO-IIONMYJSIPHYIO  JIMTEPATYpy
XUMHYCCKOI0 COJACpIKaHusA, CIIPABOYHBIC MAaTCPUATIbI,
pecypcbl MHTEpHETA

Pa3nen 4. Xumus u okpy:xawias cpeaa (3 1)




Tema 9. BemiecTBa u
MaTepu-
AJIbI B JKM3HU YeJI0BEeKA

(3 1)

HoBble  marepuasisl M TEXHOJIOTMH.
BeniectBa u mMarepuaiibl B MOBCEAHEBHOU
JKU3HU 4YeJloBeKa. XUMHS U 3J0pPOBBE.
be3zonacHoe uCHOJB30BaHUE BEIIECTB H
XMUMHMUYECKUX PEaKLU B OBITY.

[IpupoaHbIE HCTOYHUKH YIIIEBOIOPOIOB
(yrosp, npupoaHbIi Ta3, HeTh), MPOTYKTHI UX

. XapakTepu30BaTh POJb XUMHUHU B Pa3ITHUHBIX
cdepax AEATEIBHOCTH JIIOJIEH, OCHOBHBIE BEIIECTBA U
MaTepHalbl, IPUMEHSIEMbIE B JXH3HH COBPEMEHHOTO
YeNoBeKa.

. OOBSICHATD YCIIOBHS 0e30macHoOro
UCTIOJIb30BAaHUS BEUIECTB M XUMHUYECKUX pPEaKIuil B
OBITY.
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nepepaboTKH, UX POJIb B OBITY U

MIPOMBIIIJICHHOCTH.

OcHoBBI 9KOJIOTMYECKOHN TPaMOTHOCTH.
XUMHYECKOe 3arps3HEHHE OKpPYKalolel cpeibl
(npenenvHO JOTTyCTUMAs KOHIICHTpAIUS

BemectB — [1J1K).
Ponb xumuu B perieHn# SKOJIOTHUECKUX
npooieM

® AHaJ'II/ISI/IpOBaTI) )51 KPUTHYCCKHU OLCHUBATH
I/IH(i)OpMaIII/IIO 0 BIIMSAHUHN MMPOMBIINIJIICHHOCTH,
CEJIbCKOTO XO35HCTBa, TPAHCIOPTA U JIp. Ha COCTOSIHUE
OKpYKaloIle Cpeibl.

. YMeTp OKasplBaTh IMEPBYHO ITOMOIIb

XUMHYCCKUX 0KOrax M OTpaBJICHUAX.

pu

. [IpuauMarhk ydacTue B OOCYXJACHHH IpoOieM
XUMHUYECKOM M  SKOJOTMYECKOM  HANpaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TO3UIIMIO IO MpoOiieMe U
npeJiaraTh BO3MOKHBIE ITyTH €€ peleHusl.
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	«Химия»
	Применение на уроках химии коррекционно-развивающих упражнений способствует развитию внимания, и направлено на:
	 повышение уровня развития, концентрации, объема, переключения и устойчивости внимания,
	 повышение уровня развития логического мышления,
	 развитие наглядно-образного и логического мышления,
	 развитие речи.
	 развитие приемов учебной деятельности,
	 развитие личностно-мотивационной сферы,
	 развитие восприятия и ориентировки в пространстве.
	Применение на уроках химии коррекционно-развивающих упражнений позволяет совершенствовать психические процессы ученика с ЗПР, развивать познавательный процесс, являющийся фундаментом успешной учебной деятельности. Познавательный интерес является важны...
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