MYHUITUIIAIEHOE OFOKETHOE 00111e00pa30BaTeIbHOE YUPEKACHUE TOPOJICKOTO OKpyra TonbsTTH
«IIIxona Ne 20 umenu I'epos Coserckoro Coro3a [I.M. KapOsiiieay»

PACCMOTPEHO: NNPUHSATO: YTBEPXIEHO:
Ha 3aCeIaHuN

Ha [learorudeckom coBere IPUKA30M JUPEKTOpa
METOIUYECKOTO
00beIUHEHHUS YUUTEIICH [potokos Ne 1 ot 30.08.2024 r. MBVY «llIxomna Ne 20»
KJIACCHBIX PYKOBOMTENEH ot 30.08.2024 Ne 142-on
IIporoxon Ne 1 ot O.H.
30.08.2024 CoJIONOBHUKOBA
PyxoBonurens MO @

41\

O="MBY ""lkona N° 20", CN="
ConoposHukoBa OkcaHa
HukonaesHa, aupektop”,
E=school20@edu.tgl.ru
00dcad391422dd119f
2024.09.02 02:52:41+04'00'

PABOYAS ITPOTPAMMA
OCHOBHOTI'O 00IIIEr0 00pa3oBaHUs
IUISL 00YJaIOIMMXCS ¢ 3aACPKKOM IICUXUYSCKOTO Pa3BUTHS

«XHUMHUD»

Kiacc: 8-9

ToapsarT 2024



[TOACHUTEJIBHASA 3AIINCKA

PabGouas mnporpamma mo XuMuUd A1 OOy4YaIOIIUXCS C  3aJEePIKKOU
ncuxudeckoro pazputus (qaee — 311P) Ha ypoBHE OCHOBHOTO 00111€TO 00pa30BaHUS
cocTaBJIeHa B cOOTBETCTBUU ¢ DentepanbHbIM IrOCy1apCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAAPTOM OCHOBHOTO obmiero oopazoBanus (IIpukaz Munnpocsemnienus: Poccun
0T 31.05.2021 r. Ne 287, 3apeructpupoBan MunucrepctBoM roctuiuu Poccuiickon
Oenepanun 05.07.2021 1., per. Homep 64101) (manee — PI'OC OO0O0),
[IpumepHOl  amanTUPOBAHHOM  OCHOBHOM  0Opa3oBaTeIbHON  IpOorpaMMoin
OCHOBHOTr0 00I1ero o0pa3oBaHus OOYYAIOMIMXCS C 3aJCPKKOM TMCHUXUYECKOTO
pazsutus (nanee — [TAOOII OOO 3IIP), I[Ipumepnoit paboueil mporpaMMmsl
yueOHOrO mpenmera «Xumus» (0a30Bbld ypoBeHb), [Iporpammoii BocmuTaHUs
oOyyarolmuxcsi Mpu MOJYyYEHUH OCHOBHOTO 00Iero oOpa3oBaHHs, C YYETOM
pacmpeesieHHbIX 0 KJlaccaM MpOoBepsieMbIX TPEOOBaHUM K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOIO 00ImIero oOpa3oBaHUs U
AJIEMEHTOB COJEpPKAaHUSI, MPEACTABICHHBIX B YHHUBEPCAIBHOM KOJIU(UKATOpPE MO
xumun, Konnenuuu mnpenojaBaHuss y4eOHOro mpeamera «XUMHS», B
00pa3oBaTeNbHbIX Opra”u3anusax PO, peANU3YIOIINX OCHOBHBIE
00111e00pa30BaTENbHbBIE TPOrPAMMBI.

OO0mas xapakrepucTuka y4e0HOro npeamera « XuMusD)

VYueOubiii  mnpeaMer «XuUMHUS»  BXOOUT B TIPEAMETHYIO  00JacTh
«EcTecTBEHHOHAyYHbIE  TNPEOMETB». B CcHCTEME  €CTECTBEHHOHAy4YHOTO
00pa3oBaHUsI XUMHUS KaK Y4e€OHBIN MPeAMET 3aHMMAET BaXKHOE MECTO B MO3HAHUU
3aKOHOB MPUPOBI, (POPMUPOBAHUM HAYYHOW KApTHUHBI MHpA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOIUMBIX JUIsi TIOBCEJIHEBHOW JKW3HU, HABBIKOB
3I0POBOT0 ¥ O€30MACHOTO ISl YEJIOBEKa M OKPYIKAIOIIEH ero cpeibl 00pa3a )KU3HHU,
a TaKe€ B BOCIIUTAHUU 3KOJIOTHYECKOU KYJIbTYPHI.

YcenemHocTh U3y4eHUsI XUMUU CBSI3aHa C OBJIAJEHUEM XUMUUYECKUM SI3bIKOM,
coOmro/leHeM MpaBuil 0€30MacHOW pabOThl TMPHU BBITOJIHEHUH XUMHYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIEHHBIX CBSI3€H XUMHUHM C JIPYTUMH
MpeIMETAMU IIKOJIBHOTO Kypca.

[Iporpamma BkJtOYaeT B ce0s OCHOBBI HEOPTAHMYECKOW W OPTaHMYECKOU
xumuu. ['MaBHOW waeel MporpaMMbl SIBISIETCS CO3/aHHME 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHWUU IO XMMHH, BRIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTY
00yJaroIuXxcsi U UX 0COOBIM 00pa30BATEIHHBIM MOTPEOHOCTSIM.

B coxpepxanuM [aHHOTO Kypca NPEACTABIEHbI OCHOBOIIOJIAraroIIne
XMMHUYECKUE TEOPETUUECKUE 3HAHUS, BKIIFOYAIOIIME U3YUYEHHUE COCTABA U CTPOEHUS
BEILIECTB, 3aBUCHUMOCTH HMX CBOWCTB OT CTPOCHHS, MPOTHO3UPOBAHUE CBOMCTB
BEILIECTB, MCCIICIOBAHNE 3aKOHOMEPHOCTEM XMMUYECKHUX MPEBPALLCHUN WU ITyTEU
YIPaBJICHUS UMU B LEJSAX MOTYyUYEHUS BEIIECTB U MATEPHUATIOB.

TeopeTnueckyto OCHOBY HM3YYEHHMSI HEOPraHUYECKOW XHUMHHU COCTAaBJISIET
aTOMHO-MOJIEKYJIApHOE YyueHue, l[lepuommueckumii 3akon .M. MenpgeneeBa c¢
KpPaTKUMH CBEICHUSIMH O CTPOCHHHM aToMa, BHJAX XHUMHUYECKOW CBSI3H,
3aKOHOMEPHOCTSIX POTEKAHUSI XUMUYECKUX PEAKIIUH.



B u3yueHum Kkypca 3HauMTeNbHas POJb OTBOJUTCA XHUMHUYECKOMY
AKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U J1a0OpaTOpHBIX padoT, OMHCAHUIO
pE3yNbTaTOB YYEHMUYECKOTO DSKCIEPUMEHTAa, COOJIOJEHUI0O HOPM H  TpaBUII
0e30macHO pabOThl B XMMHYECKOU JTAOOpATOPHUH.

Peanuzaumss paHHOW mnOporpaMMmbl B Ipolecce OOy4YeHHs] TO3BOJIUT
oOyuaronumcst ¢ 3[IP ycBOUTH KITtOUEBBIE XMMHUYECKUE KOMIIETEHIUU U TOHSTH
POJIb ¥ 3HAYEHHUE XUMUU CPENIU APYTHUX HAyK O IPUPOJIE.

N3ydeHne XxuMuu crnocoOCTBYeT (POPMHUPOBAHUIO y 00YUAIOIIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIIEHAYYHBIX METOJOB (HAOIIOACHHE, W3MEpEHUE,
AKCIIEPUMEHT, MOJEIMPOBAHNE), OCBOCHUIO MMPAKTHYECKOT0 MPUMEHEHHS HAyYHbIX
3HAHWI, OCHOBAaHHOTO Ha MEXIPEAMETHBIX CBA3SX ¢ npeamMeraMu « OKpyKarolui
mupy, «Duzuka», «buonorus», «l'eorpadus», «Marematuka» u Qopmupyer
KOMIETEHIIUH, HEOoOXOOuMBbIe JUJIsi MpPOJOJDKEHHs o00pa3oBaHus B o0dacTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMHUHM CHOCOOCTBYET pa3BUTHIO y oOywatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, (YHKIHMOHAJIBHOW TI'PAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU AHATU3UPOBATH MH(POPMAIUIO, MPEACTABICHHYIO B
paznuyHbIX (popmax. 3HAYUMOCTh TMpeAMeTa JJId PpPa3BUTUSA  JKU3HEHHOU
KoMIieTeHnu oOy4varoniuxcs ¢ 3I1P 3aknroyaeTcss B yCBOEHMH OCHOBBI XMMHYECKUX
3HaHW, HEOOXOJMMBIX Il TOBCEJHEBHOM JKM3HU; HABBIKOB 3JI0POBOIO U
0e3omacHOro g 4YeJIOBEKa U OKpYXKaloIIel ero cpeabl oOpasza >KHU3HU,
(OpMHPOBAHUHU FKOJIOTUUECKOMN KYJIBTYPBHI.

[Iporpamma oTpaxaet coaepxaHue o0y4eHus IpeaMeTy « XUMUsS» C Y4ETOM
0ocoObIX oOpa3zoBaTelbHbIX MOTpeOHOCTeN oOyuaromuxcs c¢ 3IIP. Osnanenue
y4eOHBIM MPEIMETOM «XHMHUS» MPEACTABISET ONPEACICHHYI TPYIHOCTb MJis
obyuarommmxcst ¢ 3[IP. D10 cBSI3aHO C OCOOSHHOCTSAMH  MBICIUTEIBHON
JESTeIbHOCTH, TEePUOJUYECKUMH KOJIeOaHUSIMU BHHMMAHHUSA, MajbiM O0BEMOM
namsTH,  HEJOCTaTOYHOCTBbIO  OOIlero  3amaca  3HaHUM,  TOHUXEHHBIM
[IO3HABATEJIbHBIM MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlnst ipeosionieHust TPYJHOCTEN B M3YYEHUH YUYEOHOro MpeaMeTa «XUMUs»
HeoOxoaMma ajantanus o0beMa UM XapakTepa ydeOHOro Marepuana K
MO3HABATEeJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYYarOIIMXCSs, Y4YeT HX
OCOOEHHOCTEN pPAa3BUTHUS: HCIIOJIB30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuania.

[Ipy u3yyeHMH XUMHHM HEOOXOJUMO OCYIIECTBISATh B3aUMOJEWUCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii  Marepuall  pPEKOMEHAYETCS  M3ydaTb B  MPOLECCe
MIPAKTUYECKOM JESATENbHOCTA. BO3MOXHO BBIJIEJIEHUE OTIEIBHBIX YpPOKOB Ha
pelieHure 3a7a4 B CBSI3M CO CJIOKHOCTBIO aHajiu3a Tekcta ooyvatommmucs ¢ 3I1P.
Opranuyeckoe €IUHCTBO NPAKTUYECKOM U  MBICIUTEIbHON JIESITeNIbHOCTH
oOyJaronuxcsi Ha ypoKax XHWMHUHU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHUIO Oa3MCHBIX XMMHYECKUX 3HAaHUW U yMeHuid. Ocoboe BHUMaHUE MPHU
U3YYEHUU XUMUU YACNSIETCS U3YYEHHUIO «CKBO3HBIX» MOHATUNA U (HOPMHUPOBAHUIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepHaa.



Lenu n 3aqaun u3yvyeHusi y4eOHOro npeamera « XuMHus»

Obwue yenu WM3y4eHUs y4eOHOro mnpenMera «XUMHUsS» MPEACTABICHbI B
[IpumepHoit pabouell mporpaMme OCHOBHOTO obOmiero o6Opas3oBanusa. OHu
aKTyaJIM3UpPOBaHbl C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHMsl, HAIIPABJIEHHOCTU O0YUYEHUS Ha pa3BUTHE U CAMOPA3BUTUE JIMYHOCTH,
(opMupoBaHue €€ UHTEIJIEKTa U o0uIel KyapTypbl. OOyueHHne yMEHHUIO YUYUThCS U
IPOAOJDKATh CBOE OOpa30BAHHME CAMOCTOATEIBHO B HACTOSIEE BpeMs SBIIAETCA
OJTHOM M3 BaKHEHMIIMX (PYHKUMHA y4EOHBIX MPEIMETOB, B TOM YHCIIE U
«XUMHNY.

g obyuatomuxcs ¢ 3I1P, Tak ke, Kak U i1 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaMBaIOIIMX OCHOBHYIO  00pa30oBaTENbHYIO  IMPOTpaMMy,
JOMUHHUpYIOIEe 3HaUCHHE MPUOOPETAIOT TaKue yelu, Kak:

* (GopMUpOBaHHWE HWHTEIICKTyaJIbHO pPAa3BUTOW JMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOATEIbHOMY IPUHATUIO pEIICHUH, CHOCOOHOM
aIalTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

" HaNpaBJICHHOCTh OOYUYEHUS Ha CUCTEMAaTHYECKOE NPUOOIIEHUE yJallluXcsl K
CaMOCTOSITENIbHOM ~ TO3HABaTENIbHOM  JEATENBbHOCTH,  HAyYHbIM |
MPAKTUUYECKUM METO/IaM MO3HaHUs, POPMHUPYIOIIMM MOTHBAIUIO M PA3BUTHE
CITOCOOHOCTEH K XMMHU;

» oOecreyeHue yclIoBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHUI0 00YyYaroluMuUCs
OMbITa Pa3HOOOpa3HOM JEATENbHOCTH, TIIO3HAHUS U CaMOIIO3HAHUS,
KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), UMEIOIINX YHUBEPCAIbHOE
3HaYeHHE JIJISl PA3IUYHBIX BUIOB IE€ATEIHHOCTH;

* (opmMupoBaHUE YMEHHI OOBSCHATH U OLICHUBATh SIBICHUS OKPYKArOIIEro
MHUpPa Ha OCHOBAHUM 3HAHUM U OMbITA, TOJYYEHHBIX NPU U3yUYEHUN XUMUU;

* (opmMupoBaHUE y 00yHarOIINXCs TYMAHUCTUYECKUX OTHOIICHNUN, TOHUMaHUsI
[IEHHOCTH  XUMHUYECKMX 3HAaHUMW  JJI1  BBIPAOOTKHM  DKOJOTUUYECKH
L[EJIECO00PA3HOTr0 MOBEAECHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B LEISAX
COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOUIEH MPUPOAHON Cpeibl;

" pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOECHMs OOIIEUEIOBEUECKUX IEHHOCTEH,
FOTOBHOCTM K OCO3HAHHOMY BBIOOpDY TMpouiasi W HampaBICHHOCTH
JanbHeNIero o0y4ueHus.

Kypc HampaBien Ha pemnieHue CIeayomux 3aday, O00eCTeYNBAIONINX
peai3alui0 JIMYHOCTHO-OPUEHTUPOBAHHOTO M JESTEIbHOCTHOTO TOJIXOIO0B K
oOyuennto xumuu oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO 00IIErO
oOpa3oBaHUs:

* (GopMuUpOBaHKE MEPBOHAYATHHBIX CHCTEMATU3UPOBAHHBIX MPEICTABICHUHA O
BEIIECTBAaX, UX MPEBPALLCHUSX U MPAKTUUECKOM MPUMEHEHHUH; OBJIaJCHUE
MOHATUWHBIM aIMapaToM U CUMBOJMYECKUM S3BIKOM XHUMHH;

" 0CO3HAHHUE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOW HAyKH Kak
o0JacT COBPEMEHHOI'O E€CTECTBO3HAHMS, XUMHUYECKHX [IPEBPALLEHUM
HEOPraHWYECKUX U OPraHMYECKHX BEIIECTB KAK OCHOBbI MHOTUX SIBJICHHI



’KMBOW W HEXHMBOW MPUPOIBI; YIIyOJieHHe MPeACTaBICHUN 0 MaTepHalbHOM
eIMHCTBE MUPA;

" OBJAJEHHE OCHOBAMHU XUMHYECKOM TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLEHUBATH )KU3HEHHBIE CUTYAI[UH, CBSI3aHHbIC
C XUMHEH, HaBbIKaMH Oe€30MacHOro oOpamieHuss ¢  BelIeCTBaMH,
UCIIONb3YEMBIMU B TIOBCEAHEBHOM JKU3HU; YMEHHEM aHAJIU3UpOBaTh WU
IUTAHUPOBATh 3KOJOIMUYECKH O€30IacHOE TOBEJEHHE B LIEISX COXPaHEHHs
3JI0OPOBbSI U OKPY>KAIOIIEH CPeIbl;

* (¢opMupoBaHHE YMEHHIl  yCTaHAaBIUBaTh CBSI3U  MEXKAY  PEAIbHO
HaO0JII0TaeMBIMA XUMHUYECKUMU SIBICHUSIMH U TIPOLIECCAMHU, TPOUCXOSIINMU
B MUKPOMHpE, OOBSCHATh MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCHMOCTb
UX CBOMCTB OT COCTaBa M CTPOEHHS, a TaKKe 3aBUCHMOCTh IPUMEHEHUS
BEIIECTB OT UX CBOWCTB;

" mMpuoOpETeHHE OMbITa WCIOJIB30BAHUS PA3JIMYHBIX METOJOB HW3YUYCHHS
BEIIECTB, HAOIIOACHNS 3a UX MPEBPALICHUSIMH TPU MTPOBEICHIUN HECIOKHBIX
XUMHUYECKUX  JKCHEPUMEHTOB C  HCIOJIb30BAHHEM  JaO0OpaTOPHOTO
o0opyaoBaHus U IpruOOPOB;

* (opMupoBaHUE MPEJCTABICHUNA O 3HAYEHUN XUMUYECKON HAYKU U pPELICHUU
COBPEMEHHBIX 3KOJIOTUYECKUX MPOOJIeM, B TOM YHUCJE B MPEAOTBPAILEHUU
TEXHOTCHHBIX U HKOJIOTUYECKUX KaTacTpod.

Oco0enHoOCTH 0TOOPA ¥ aANITALIUM Y4e0OHOT0 MATEPHAJIA 110 XUMHUH

OO6yuenne yueOHOMY NpeaMeTy « XUMUsH HEOOXOAUMO CTPOUTH Ha CO3aHUN
ONTUMAJIBHBIX YCIIOBUM JIJI1 YCBOCHUSI TPOTPAMMHOTO MaTepuaia 00yJaronuaMucs
c 311P. bonbiioe BHUMaHUE AOHKHO OBIThH YJEIEHO 0TOOPY Y4eOHOTO MaTepuasa B
COOTBETCTBUHM C MPUHIIMIIOM JOCTYITHOCTH TPH COXpPaHEHUH oOIIero 06a3oBOro
ypoBH. OH JOJKEH MO COACPKAHUIO U 00beMy OBITh aJanTUPOBAHHBIM JJIS
oOyuarormuxcst ¢ 3[IP B cooTBeTcTBUM C WX 0COOBIMH 00pa30BaTEIHHBIMU
notpedHocTsIMU. CrieyeT O0JIerdyuTh OBJIAJICHUE MATEpHUaAIOM OOYYarOIIUMHUCS C
311P mocpencTBoM €ero JAeTaibHOrO0 OOBSICHEHUS C CHCTEMAaTHUYECKHM TOBTOPOM,
MHOTOKPAaTHOM TPEHUPOBKOW B MPUMEHEHUH 3HAHUW C UCIOJIb30BAHUEM MPUEMOB
ANTOPUTMH3AIIMY Y BU3YAJIbHBIX ONOp, OOYYCHHS CTPYKTYPUPOBAHHUIO MaTepHaa.

bonpiioe 3HaueHue A TMOJHOLIEHHOTO YCBOCHHSI y4eOHOTO Marepuala
UMEET OTIopa Ha MEKITPEAMETHBIC CBSI3H BOTIPOCOB, M3YYaeMbIX B IAHHOM KYpCe, C
TaKUMH y49eOHBIMU TpenMeramMu Kak «['eorpadus», «Dusukay, «buosorusy.
[To3BoJisiss paccMaTpuBaTh OJWH M TOT K€ Y4YeOHBIH Marepuan C pa3HbIX TOYEK
3pEHUS, MEKIIPEIMETHBIEC CBSI3H CIIOCOOCTBYIOT €T0 JIyUIIeMYy OCMBICIICHHIO, O0Jiee
MIPOYHOMY 3aKPEIUICHUIO TTOJIYYCHHBIX 3HAHUN U TPAKTUICCKUX YMECHHM.

[Tpu moAroTOBKE K ypOKaM yUUTEh JOJDKEH MPETyCMOTPETh (hopMupoBaHme
y 00y4aromuxcs yMEHUH aHaIM3UpOBaTh, CpPaBHHUBATh, 00O0OMIATh W3y4acMbIH
Marepuai, TUIAHUPOBATh TMPEJCTOSIIYI0 pPadOTy, OCYIIECTBISATH



CaMOKOHTpPOJIb. HeoOXoauMo MOCTOSIHHO CJEIUTh 33 MPABUJIBHOCTBIO PEYEBOTO
odopMiieHus BbICKa3piBaHUM oOydaromuxcs ¢ 3I1P.

B cBs13u ¢ 0COOEHHOCTSIMU MTOBEACHUAN AEATEIBHOCTH o0yuatomuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTh) HEOOXOIUM CTPOKAUIIMA KOHTPOJIb
COOMIOICHUST TPaBWJI TEXHUKU O€30MacHOCTH MpPH MPOBEACHUH J1a00paTOPHBIX
paboT B XUMHUYECKOM KaOWHETe.

Buasbl gesarensHocTn odyqyaromuxcs ¢ 3IIP, o0ycioBiaeHHble 0CO0BIMH
o0pa3oBaTeJbHBIMH NOTPEOHOCTAMH M oOOecneYMBaKOIIMEe OCMBICICHHOE
OCBOCHHE COJIepPKAaHUM 00pa30BaHMS N0 NpeaMeTy «XHMHUD)

Coneprxanue BUIIOB AesTenbHOCTH oOy4darommxcs ¢ 3I1P Ha ypokax Xxumuu
OTIpe/IETIAETCS UX 0COOBIMH 00pa3oBaTeIbHBIMU OTpeOHOCTIMU. [ToMuMO 1IHpOKO
ucnonb3zyembix B OOIT OOO obuux 1715 Bcex 00y4darommxcs BUA0B J€ATeIbHOCTH
CIIENyeT YCWIMTh BUJABl JEATENBHOCTH, CHELM(HUUHBIE A1 JAHHOW KaTeropuu
oOyuaromuxcs, Uisi O0O0ECHEeUeHUs] OCMBICICHHOTO OCBOEHHUSI COJEp KaHUs
oOpa30BaHMs 110 MPEAMETY: YCUJIEHUE NMPEAMETHO-IIPAKTUUECKON AEATEIbHOCTHU C
AKTHBU3allUE€d CEHCOPHBIX CHCTEM; YEpEAOBaHUE BHUAOB  JIEATEIBHOCTH,
3a/IEUCTBYIOIINX Pa3JIMYHbIE CEHCOPHBIE CUCTEMBI; OCBOCHUE MaTepHasia C OMOPOM
Ha QITOpPUTM; «IIOLIArOBOCTH» B MW3YYCHUM MaTEpHalla; HCIIOIb30BAaHUE
JIOTIOJIHUTENIbHOW BU3YalbHOW OMOpHI (TJIaHbI, OOpa3Iilbl, CXEMbl, IIA0JIOHBI,
onopHsble Tadbuubl). i1 pa3Butus y odyuarommxcs ¢ 311P ymeHus nenatb BIBOJIBI,
(opMHpOBaHKS IPAMOTHOIO PEUYEBOr0 BHICKA3bIBAHUSA HEOOXOAMMO HCIIOIb30BAThH
omnopHele ciioBa W kiume. Ocoboe BHUMAHUE CHEAYyeT YAEIUTh OOYYEHUIO
CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBICHHE PUCYHOUHBIX M BEpOAJBHBIX CXEM,
COCTaBJIEHHE TaOJMI], COCTaBJIEHUE Kiaccu(uUKauu C 00O3HAYEHHBIMU
OCHOBAaHMSIMU JIJIS KJIaCCU(PUKALIMY 1 HATIOJIHEHHUE UX TpPUMEPaMH U JIp.

Tematuueckas u TepMHHOJIOrH4eckas Jekcuka coorserctsyer OOIT OOO.

st obyuaromuxcst ¢ 3I1P cyiecTBeHHBIMU SBJISIFOTCS TIPUEMBI PaOOTHI C
JIEKCUYECKUM MaTtepuaioM mo npeamery. IIpoBoaurtcs cneumanbHas paboTta 1o
BBEJICHUIO B aKTUBHBIN CJIOBapb 00Yy4arOIIKUXCsl COOTBETCTBYIOLEH TEPMUHOJIOTUH.
N3ydyaemble TEpMHHBI BBOJAATCS Ha IOJIMCEHCOPHOM OCHOBE, 0O0s3aTelibHA
BU3YyaJIbHAs MOJIEPIKKA, AIITOPUTMBI paOOTHI C OIIPEIEICHUEM, OITIOPHBIE CXEMBI J1JIs
aKTyalnu3aluyd TEPMUHOJIOTHH.

HanpasneHusi kOppeKIMOHHO# padoThl HA ypOKaxX:

o Koppekius mo3HaBaTeaIbHOM Cepbl

o Koppekuust peueBoro pa3BuTus

[IpuMeHeHuEe Ha ypoKax XUMHUHU KOPPEKIMOHHO-PA3BUBAIOMINX YIPAKHEHUN
CIIOCOOCTBYET pPa3BUTHIO BHUMAaHUS, M HAIPABIICHO Ha:

® TIOBBLIIICHUC YPOBHA pa3BUTHA, KOHOCHTPALUH, 06’[>CM8., MCPEKIIOUCHUA U
YCTOI\/’I‘H/IBOCTI/I BHHUMAaHMUAI,

¢ TIOBBLIIICHUC YPOBHS PA3BUTHUS JIOTUICCKOT'O MBIIIIJICHUAA,

® Pa3BUTHC Hal"J'ISI,Z[HO-O6p3,3HOFO H JIOTHYECKOT'O MBIIIJICHUA,



® Da3BUTHE PEUU.

® Ppa3BUTHE IPUEMOB YUEOHOH NESATEIBLHOCTH,

® Ppa3BUTHE JINYHOCTHO-MOTUBALMOHHOM CepHI,

® Da3BUTHE BOCIPUATHS U OPUEHTUPOBKH B IPOCTPAHCTBE.

[IpuMeHeHne Ha ypOKaxX XUMHUU KOPPEKIHMOHHO-PAa3BHUBAIOIINX YIPAKHEHUN

MO3BOJIIET COBEPIIICHCTBOBATH MCUXUYECKUE TMpolnecchl yueHuka ¢ 3I1P, pa3BuBath
MO3HABATENBHBIN TIPOIIECC, SBISIOMMACT (YHIAMEHTOM YCIEIIHOW Yy4eOHOMH
nearenbHOCTH. [lo3HaBaTeNbHBI HMHTEPEC SBISETCS BaXHBIM KOMIIOHEHTOM
SMOLMOHAJIBHO-IIEHHOCTHOIO OTHOLICHUS YYalluxcsi K TMpOLecCcy H3yYeHUs
npeaMeTa U 00s13aTeIbHBIM YCI0BUEM 3 (HEKTUBHOCTH Mpoliecca 00y4eHusl.

Xapakrepucruka odoyuawuiero ¢ OB3 (31IP)

JlanHble 00CeA0BaHUN MENaroros, MCUX0JIOTa, KOHTPOJIbHO-U3MEPUTEIIBHBIX
PE3yJIbTAaTOB MO MPEAMETY MOKa3bIBAIOT, UTO Y oOyuatomierocs ¢ OB3:

- yueOHasi MOTHBALMS U TIO3HABATENIbHAS! aKTUBHOCTD Ha CPEIHEM YPOBHE;

- KpYro3op IpeJCTaBICHU 00 OKpY’KAIOLUX NpeaMeTax U SBJICHUSIX HIKE
BO3PAaCTHOW HOPMBI;

- BHUMaHHUE XapaKTEPU3yeTCs] HEYCTOMUNBOCTBIO, YACTOU OTBIEKAEMOCTHIO;

- Hec(OpMUPOBAHHOCTb (YHKIUN MPOU3BOJIBHOW PpEryJsiUH, MNaMATh
OrpaHWYEHHa B 00bEME U HEMPOUHA, MBIIIJICHUE HATJIAIHO — IEWCTBEHHOE, HATJISTHO
- 00pasHoe B cTaguu POPMUPOBAHUSI.

VIMeroTCs peueBbI€ U A3bIKOBBIC HAPYILICHHUS:

—  HM3Kasg CPOPMUPOBAHHOCTh KOMMYHUKATHBHOMN CTOPOHBI peUH,

—  CUHTaKCHY€CKHE KOHCTPYKUHWHU O€IHBI U OTHOOOPA3HbL;

—  HechOPMHUPOBAHHOCTH (DOHETUKO-POHEMATUUECKOTO BOCIPUSATHS;

—  HenocTaTo4yHass  C(OPMHUPOBAHHOCTb  3PUTEIBHOTO U 3PUTEIIBHO-
IIPOCTPAHCTBEHHOI'O BOCIIPUATHS;

—  HejocTaTto4Hasi cChOPMUPOBAHHOCTD 3PUTEIBLHOMN MAMSTH;

—  Hec()OpMUPOBAHHOCTh ~ MEXaHM3MOB  OpraHM3aLMU  JIEATEIbHOCTU
(peryssiiui U KOHTPOJISL AeATEIbHOCTH);

—  BBIPOXXEHHOE (PYHKIIMOHAIBHOE HANPSKEHUE, YTOMJICHUE;

—  HejocTaToyHas  COPMHPOBAHHOCTh  KOOPAMHAIMM  ABWKCHHA U
3pUTEIBLHO-MOTOPHBIX KOOPAMHALIMM.

Hcxona u3 ocobeHHOCTEW OOy4YaromMXcs, UX MCUXO()U3NYECKOTO pa3BUTHS,
WHIMBHUIYyaJIbHBIX BO3MOXKHOCTEW COCTaBjieHa pabouasi mporpaMma IO XHMHUH,
1eJbI0 KOTOPOU SIBIISIETCS: 0O3HAKOMJICHHE OOYYarOIIMUXCSl C OCHOBHBIMU HUJESMU U
METOJlaMU XUMHH U (HOPMHUPOBAHHE Ha 3TOM OCHOBE 3HAKOBO-CHMBOJHUYECKOIO
BOCHPUATUS U JIOTHYECKOro MblieHuss obyuatounuxcea ¢ 3IIP, oGecnedenue
KOPpPEKLIMM HapyIIeHWH pa3BUTHSA, CHOCOOCTBYIOIIUX YCHEIIHOCTH COLMAIbHOU
aJanTanuy.

[Iporpamma HampaBieHa Ha peaju3alHi0 CPEICTBAMHM IMpEeaAMETa XUMHS
OCHOBHBIX 3aJa4, pEUICHUE KOTOPBIX YCTPEMJICHO Ha JOCTH)KEHHE OCHOBHBIX
IPEIMETHBIX U METAIIPEIMETHBIX PE3yIbTATOB:



e popmuposanue TPEACTABICHUS O XUMHUU Kak (QopMe OmMCaHUs U METOJE
MO3HAHHUS OKPY’KAIOIIET0 MUPA;

* )opmuposanue TPENCTABICHUS O XMMHUHU, KaK YacTU OOIIeueIOBeUeCKOM
KYJbTYpbI, TOSBJICHUE MOHUMAHUS 3HAYMMOCTU MATEMATUKHU JJIsI OOIIECTBEHHOTO
nporpecca;

* hopmuposanue yCTOWYUBOTO HHTEpPECAa K H3YUYCHUIO BEIIECTB, HA OCHOBE
nudGepeHIUPOBAHHOTO TIOIX0/1a K 00YUYaOIINMCST;

®  pa3BUTHUE CIOCOOHOCTEN K TBOPUYECKOU JACATEIBHOCTH.

PaGouast mporpamma omnpenesnseT psi KOPPeKIMOHHO-PAa3BUBAIOIIMX 3a/1a4,
pelieHrne KOTOPBhIX OO€CleuYrBaeT JOCTHXKEHUE OCHOBHBIX  IUJIAHUPYEMBIX
pe3ynbTaToOB Y4eOHOIro Kypca:

1. pa3BuTuMe peud, MBIIUICHUS, BOOOPAKEHUS MIKOJBbHUKOB, YMEHUS
BBIOMpATh TPABWIBHBIA QJITOPUTM JIEUCTBUMI B COOTBETCTBUM C LEISIMU H
MOCTAaBJICHHBIMU 33/1a4aMU;

2. (¢opMmupoBaHue y OOYYaIONIMXCS TMEPBOHAYAIBHBIX TMPEJCTABICHUN O
BEILIECTBE, XUMUYECKOW PEaKIIUU, XUMUYECKUX JIEMEHTaX U T.]I.

3. BOCHHUTaHHUE IMO3UTUBHOTO HMOIMOHAIBLHO-IIEHHOCTHOIO OTHOIICHUS K
XUMUH, TPOOYXKIEHHE TIO3HABATEIBHOIO HWHTEpeca K XHUMHH, CTPEMJICHUS
COBEPIICHCTBOBATh CBOY SKCIIEPUMEHTANIbHbIEC HABBIKY;

4. co3znanue aJalITUBHOU cpenpbl, IIO3BOJIIONIEN o0ecreynTh B
00pa30BaTEeIbHOM YUYPEKIECHUU TOJHOICHHYI0 HMHTETPAlMi0 W JIMYHOCTHYIO
camopeam3anuto nereu ¢ 3I1P;

5. ycuiieHne paboThl 0 GOPMUPOBAHUIO KYJIBTYPHOTO U Oe3omacHoro odpasa
JKU3HU OOY4YarolmuXcsl JJIi COXPAHEHUST M YKPEIUICHUS WX TMCUXUYECKOro U
(bU3UYECKOro 370POBB.

COLEPXAHUE YUYHEBHOI'O ITIPEIMETA «XUMMW»

8 KVIACC

IlepBoHayabHbIE XUMUYECKHE TIOHATHUS

[penmer xumuu. Ponv xumuu 6 ocusHu uenoeexa'. Tema M BellecTsa.
®uU3MYECKUE CBOWMCTBA BEUIECTB. ATrpEraTHOE€ COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yuctele BemecTBa u cMecu. CriocoObl pazaenenus cMeceid. [Ipasua
Oe3zomacHOro oOpalieHusi C BELIECTBAaMU M JaOOpPaTOPHBIM 00O0PYIOBAHUEM.
llonsimue o memooax nosHauus 8 XUMuUuU.

ATOMBI M MOJIEKYJIbl. XHMUYECKHE HJIEMEHThl. 3HAKh (CUMBOJIBI)
XUMHYECKUX 3y1eMeHTOB. OTHOcUTENbHAsT aToMHas macca. [IpocTeie U CIOXKHbIE
BeIlleCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eeujecms. (OTHOCUTENbHAsT MOJIEKYJSipHAsh —Macca.
MaccoBast 10Jis1 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUMU.

1 3nech u nanee KypcuBOM 0603HAUEHBI TEMbI, H3Y4EHHE KOTOPHIX IPOBOAUTCS B 03HAKOMUTEILHOM ILIAHE.
[lemaror caMOCTOATENBEHO OTIpeneNsIeT 00beM H3y4aeMoro MaTepHaa.



du3nveckrue W XMMUYECKUE SBJICHUsA. XUMHUeckas peakius. [lpusHaku
XUMUYECKUX pEaKIuh. YpaBHEHUS XUMHUYECKUX peakluuid. 3aKOH COXpaHEHUs
Macchl  BemecTB. Kmaccudpukamumss XUMHUYECKUX  peakuuid  (CoOequHEHUS,
Pa3oKEHMsI, 3aMEITCHUS, OOMEHa).

XUMUYECKUM DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYIOH, C
npaBwiiaMu paboTel B Jaboparopuu u mpuéMamu obOparieHus ¢ J1abopaTOpHBIM
o0Opy/lOBaHUEM; UW3YYEHHE M ONucaHue (U3NYECKUX CBOMCTB 0Opa3IoB
HEOPTaHMYECKUX BEIIeCTB; HabmoaeHne (u3nueckux (IJIaBJICHUE BOCKA, TasHUE
Jb/1a, pacTUpaHHUE caxapa B CTYINKE, KHTICHHE U KOHICHCAIUS BOJbI) 1 XUMUYECKUX
(ropeHue cBeuW, MPOKATMBAHWE METHOW MPOBOJIOKH, B3aHMMOJCHCTBHE Mena C
KHUCIIOTOM ) SIBJICHUI, HAOIIOIEHNE U ONTUCAaHHE TIPU3HAKOB MPOTEKAHUS XUMHUUECKHUX
peakiuii (pasznoKeHUe caxapa, B3aMMOJCHCTBUE CEPHOM KHCIOTHI C XJIOPHUIOM
Oapusi, paznoxeHue rugpokcuna menu (II) mpu HarpeBaHuu, B3auMOJEHCTBHE
xene3a ¢ pactBopoM conu Menu (II));u3yuenue cnocoboB paszneneHus cmeceit (c
OMOIUIbIO MarHura, bunsTpOBaHUE, BhbITIaPUBAHUE, JTUCTUIIIALINS,
xpomatorpadus), MpPOBEJECHUE OUUCTKA [OBAPEHHOM coyM; HAOIIOJACHHE WU
OIHMCaHUE Pe3yJbTaTOB IPOBEIECHUS OIBITA, WITIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MacCChl; CO3IaHue MOJIEIeH MOJIEKYJT (IIaPOCTEPIKHEBBIX ).

BaxHeiiiue npeacTaBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cMech razos. CoctaB Bo3myxa. Kuciopon — 3J€MEHT U IpocToe
BemiecTBO. Haxoknenue kucimopoga B Tpupoie, (PU3MYecKkue M XUMHUYECKUE
cBoMcTBa. Peakiiuu ropeHust IpoCThIX U CI0XKHBIX BelecTB. CriocoObl MOJTy4eHUs
KHCIIOpOJa B JabopaTopuu u npomwviuiienHocmu. IlpuMeHeHue KHuclIopoa.
[Tonstue 06 oxcunpax. KpyroBopot kucnopoja B npupoje. O30 — aiiomponHast
MOOUpuKayusi KUCI0pooq.

Tennosoii 2¢hghexm xumuuyeckou peaxyuu, MepMOXUMUYECKUE YPAGHEHU,
DK30- W DJHIOTEPMUYECKHE DPEAKUUHU. 0onaugo: yzoib u memawu. 3azpsa3HeHue
6030yxa, ycunenue napHuKo8o2o 3¢gexma, paspyuieHue 030H08020 CJOA.

Boxopox —ameMeHT u mpocToe BelecTBo. HaxoxieHue Bogopoaa B Ipupoze,
dusnueckue W XUMHUYECKHE CBOMCTBAa (Ha TMpUMEpPE B3aUMOJACUCTBUS C
HEMETaJUIaMH U OKCHIAMH METaJUIOB), MIPUMEHEHHE, CnocoObl noayuenus. TloHsTHe
0 KHCJIOTAaX U COJISIX.

KomnuectBo BemectBa. Monb. Monsipaass macca. 3akoH ABOrajpo.
Moutsipablii 00BEM Ta30B. Pacuersl mo xumudeckoit popmyse. Pacuers maccoBoit
JOJII XMMUYECKOTO JJIEMEHTA B COEAUHEHHUH, KOJIMYECTBA BEIIECTBA, MOJIIPHOU
MAaccChl, MOJIIPHOTO 00beMa ra3oB. Pacu€Tbl N0 XMMUYECKUM YPaBHEHUSM.

Dusuueckue ceoticmea 600bl. Bona. Ee coctaB, cTpoeHue U MOJIeKyJIbl. Booa
Kaxk pacmeopumens. PacTBopbl. [lowamue O HACLIWEHHLIX U HEHACLIUWEHHBIX
pacmeopax. Ilonamue pacmeopumocmu eewjecme ¢ 6ode. Pacuer MmaccoBoi 107u
BELIECTBA B PacTBOpe (MpOLEHTHAasi KOHIEHTpauus). MaccoBasi 40Jisi BEIIeCTBa B
pacTBope. Xumuueckue ceoucmea 600bl (pasiodiceHue, peakyuu ¢ HAmpuem,
oKcuooM Kanoyus, okcuoom cepwi (IV) peaxyuu ¢ memannamu, KUCIOMHLIMU U
ocHoeubiMu oxcudamu). Ilonamue 06 ocnosanusx. Ponv pacmeopos 6 npupoode u 6
JrcusHu yenogexka. Kpyeosopom 600wl 6 npupode. 3arpsi3HEHUE TPUPOAHBIX BO/I.



OxpaHa ¥ OYMCTKAa OPUPOJHBIX BOJ.

Baxneiiime Kigaccel HeopraHmyeckux coenuHeHuid. Kiaccudukarms
HEOpraHW4YecKux coeanHeHni. OKCHUIBI: COCTaB, KiaccH(puKanms (KUCIOTHEIE,
OCHOBHBIC, amhomepHble, Hecolleobpasyiowue - Ha npumepe oxcuoa yeiepooa (I11)
u okcuda azoma (11)), nomenxnamypa. llonyyenue u XuMHUYECKUE CBOMCTBA OKCUIOB
(B3auMoelicTBUE C BOJIOM, KucaoTaMu, menoyamu). OcHoBanus. Knaccudukanus
OCHOBaHMMW: IIENOYM U HEPACTBOPUMBIE OCHOBaHMA. HoMeHKnaTypa OCHOBaHHWM.
dU3NYECKUEe U XMMHYECKHE CBOMCTBA OCHOBAaHUM (B3aMMOJECHCTBHUE C OKCHIAMH
HEMETaJUIOB, KUCIIOTaMU, COJIsIMU). [lonyueHue ocHogaHull.

Kucnotel: cocraB, kimaccupukanus, HOMEHKJIATypa, (uU3HUecCKue u
XUMUYECKUE CBOWCTBA (B3aMMOJCHCTBHE C METaUIaMU, OCHOBHBIMU OKCHJIAMH,
OCHOBaHUSIMHU, COJSIMH, Ha MpPHUMEpPE COJSHOM M CEpHOM KHCIOT), CHOCOOb
nonyuenusi. Psan axktuBHoctu MetawioB H. H. bekeroBa. Conu (cpeanue):
HOMEHKJIATypa COJIeH, cnocooOwbl noyuerus, B3auMOJCHCTBUE COJIEH ¢ MeTaUlaMH,
KHCJIOTaMH, IIEJI0YaMU U COJISIMU, TPUMEHEHHUE.

[Tonsitue 00 aMoTepHBIX THAPOKCUIAX (HA MIPUMEPE IMHKA U ATIOMUHUSL):
Xumuueckue ceotucmea (83aumooeiucmeaue ¢ KUCI0mamu U weiodamu, pasiodxHceHue
npu Hazcpesanuu) u noyyeHue.

I'eneTnueckasi CBs3b MEXAY KjlacCaMU HEOPraHWYECKUX COCTUHEHUH.
['enernueckue psapl.

XUMUYECKUN DKCIIEPUMEHT: KA4ECTBEHHOE OIPEAECICHUE COJECPKAHUS
KHUCIIOpOJia B BO3/IyX€; MOJYyUYEHUE U U3yYEHHE CBOMCTB KHUCIOpOAa; HAOIIOICHHE
B3aUMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
peKpalieHus TopeHus (1mosxkapa); 03HaKOMJIEHHE ¢ 00pa3iaMu OKCHJIOB U OTTMUCAHUE
UX CBOMCTB; MOJIyYCHHE W M3YyUYECHHE CBOMCTB BOJIOpOJa (ropeHue); HabtoIeHnue
00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEJIOBaHHE OCOOCHHOCTEH
pPacTBOPEHHUSI BEUIECTB C PA3IMYHON PACTBOPUMOCTBIO; IPUTOTOBJIEHNUE PACTBOPOB
C OMNpencNEHHOM MacCOBOM NOJIEd PAacCTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBHE
BOJAbI C MeTaulaMd (HaTpueM | KajblueM) (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB); ONPEJEICHUE PACTBOPOB KUCIOT U IIEIOYEH C MOMOUIBIO
MHJUKATOPOB; HCCJENOBAHHE OOpa3LOB HEOPraHUYECKHX BEIIECTB PA3IMYHBIX
KJIACCOB; HAOJIIOICHHE U3MEHEHHUS] OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT U
mienoyeil; usydeHue B3aumopeicTBus okcuaa Mmenu(ll) ¢ pactBopom cepHOi
KUCJIOTBI, KHUCJIOT C METallaMH, peakuuil HeUTpaau3aluu; MOIyYEHHE
HEpPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO MeETajla APYTMM U3 pacTBOpa
COJIM; pEUIEHHWE JKCIEPUMEHTAIBHBIX 3aad Mo TeMe «BakHeilline Kiacchl
HEOPraHUYECKUX COEAUHEHUID.

Iepuoanyeckuii 3axoH u [lepuoanyeckasi cucreMa XUMHYECKUX

3j1eMeHTOB /. U. MenaeneeBa. Ctpoenne aToMoB. XMMHYECKAs CBA3b.

OKHuCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEaKIUU

[TepBble TONBITKH KIIACCHU(MUKAIMA XUMHYECKUX djeMeHTOB. IloHsaTtHe o
IpyInax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE M HIECJIOYHO3EMEIBHBIE METaJUIbI,
TJIOTeHBI, WHEPTHBIC Ta3bl). JIeMeHmbl, Komopwvie 00pazyiom amgomepHvie



OKCUObBL U SUOPOKCUODL.

IIepunonnuecknii 3akoH. Ileproguyeckas cuctemMa XUMUYECKUX 311€MEHTOB /1.
U. Mengeneea.  KopoTkomepuonmunas U oaunHonepuoonas  (HOpMBI
Ilepnoauueckoii cuctemsl xuMudeckux 35eMeHToB J[. . Menneneesa. [lepuoasr u
rpynmbl. PU3HYECKUI CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIBI
DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX s1€p. H30monvi. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JIOYeK aTOMOB IepBbIX 20 XUMHUYECKHX  3JIEMEHTOB
Ilepnogmueckonn cucremnr . M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3axkonomepHocmu  USMEHEHUs CEOUCME J]IeMEHMOo8 MAalblX Nepuooos u
2NIaBHbIX NOOZPYNN, 8 3A6UCUMOCTIU O AMOMHO20 (NOPAOK08020) HoMepa 3nadenue
Ilepuoouueckoeo 3axona u Ilepuoduueckoii cucmemvl XUMUYECKUX INEMEHMOB OJisl
pazeumus nayku u npaxmuxu. /{. Y. Menoenees — yuénulil u epaxrcoaHum.

Xnmuueckass cBsa3b. KoBaneHTHas (MOJspHAss W HEINOJSIPHAs) CBS3b.
DnexmpoompuyamenbHOCms amomo8 Xumuueckux s1emenmos. VIonHas CBs3b.

Crenenb  okucienus. OKHUCIMTEIbHO-BOCCTAHOBHUTENIBHBIE  PEaKLUU.
[Ipouieccol OKUCIEHHS U BOCCTAaHOBIEHHS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKUN SKCIIEPUMEHT: H3y4YeHHE O0OpaslioB BEIIECTB METAJIOB U
HEMETAJUIOB; B3aUMOJEHCTBHE TMAPOKCHIA ILMHKA C pacTBOpaMu KHUCIOT H
IIEJIOYEH; MPOBEACHUE OIBITOB, HMIUIIOCTPUPYIOIIUX IPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PeaKuil (frOpeHUe, peakiuy pa3yioKeHUs, COSTUHEHMUS).

MexnpeamMeTHbie CBSA3U

Peanusanyss MeXIpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHU B 8 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BaHWE KaK OONIMX €eCTECTBEHHO-HAYUYHbIX
MOHSTUH, TaK U MOHATUH, SBISIOMIMXCA CUCTEMHBIMU JUISI OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEHHO-HAayUHbIE MOHATHUS: HAYYHBIN (akT, TUIoTes3a, Teopus,
3aKOH, AaHaJlW3, CHUHTE3, KIacCU(PHUKalus, [EpUOJUYHOCTb, HAOIIOIEHUE,
JKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

duznka: Marepus, aroM, DdJEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
M30TONBI, PAANOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKHM 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BELIECTBA, ras, (PU3NYECKUe BETUUYUHBI, €IUHUIIbI
U3MEpEHHUs, KOCMOC, MJIaHEeThI, 3BE3/1b1, COJHIIE.

buonorus: potocunTes, Abixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHbIE MOPOJBI,
M0JIE3HbIE NCKOIAaeMbl€, TOILIIMBO, BOJHbBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHMYECKas peaKkIus

[Tepnonnueckuii 3akoH. [lepuoanyeckas cucrema XUuMHUYECKUX AIIEMEHTOB /1.
N. MenpgeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHHU CBOWCTB
XMMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIKsl, KAIbLUS U UX COCTUHEHUN



B COOTBETCTBMM C TMOJIOKEHUEM DJJEMEHTOB B llepuoandeckoil cucreme W
CTPOECHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbI XMMHUYECKOW CBSI3U. THUIBI KPUCTAJUTMYECKUX
PELETOK, 3A8UCUMOCTb CEOUCNE BeUlecm8ad Om muna KpUCmaiiuieckou peuémxu
U 8UOA XUMUYECKOU CBA3U.

Knaccuduxanus u HOMEHKJIATypa HEOPTaHUYECKUX BEILIECTB
(MexayHapoHasi M TpUBUANIbHAS ). XUMHUUECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS
K pa3jIM4YHbIM KJIACCAM HEOPraHMYECKUX COCIUHEHUW, TEHETUYECKas CBS3b
HEOPraHNUYE€CKUX BEILECTB.

Krnaccudukarys XuMruaecKuxX peakiiuii o pa3IndHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeIIoBoMy 3ddekTy, 1o
M3MEHEHHIO CTEIEHEH OKUCIEHUS XUMHUUYECKUX JIEMEHTOB, IO oOpamumocmu, no
yuacmuro kamaauzamopa). IK30- U FHIOTEPMUUECKUE PEAKHH. TepmoxumuiecKkue
VPABHEHUsL.

Iouamue o cxopocmu xumuuecxou peaxyuu. Ilonamue 06 obpamumvix u
Heoopamumuvlx xumudeckux peakyusx. [Ionamue 0 20MO2eHHbIX U 2emepOo2eHHbIX
peakyusx. Illonamue o xumuueckom pagnosecuu. Cmewjenue XuUMUYECKO20
pasnogecus. Daxkmopul, GuUAIOUWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJHCEHUE XUMUYECKO20 PABHOBECUSL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMK, JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YPaBHECHHM
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  HMCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUYECKOMN JACCOLIUALINH. DIIEKTPONIUTHYECKAS
IUCCOLMALNS. DJIEKTPOJIUTHI U HEAIEKTPOIUTHl. KaTuoHbI, aHWMOHBI. Mexanusm
ouccoyuayuy eewecms ¢ pasiuyHbIMu eUOaMu Xumuueckou cesazu. llonamue o
cmeneHu ouccoyuayuy. CUnbHbIC U CIa0bIe DIEKTPOIUTHI.

Peakiiun nonHoro oo6MeHa. Y CIoBHUs MPOTEKaHUS PEaKIIMi HOHHOTO 0OMEHa
10 KOHIA. [lonHble U COKpall€HHbIE NOHHBIE YPaBHEHUS peakuuid. XUMHYECKHE
CBOWMCTBAa KHCJIOT, OCHOBAaHMM H COJICH B CBETE€ TMpEJACTaBJICHUN 00
anekTponuTuiyeckor auccoruanuu. Cpena pactBopa. KauecTBeHHbIE peakiu Ha
KaTHOHBI U aHUOHBI: XJIOPHUI-, OpOMUI-, HOAHI-, CyIb(dar-, KapOOHAT-, CHIIMKAT-,
dochar- aHUOHBI, TUIPOKCUJI-MOHBI; KATHOHBI aMMOHUS, MAarHus, KaJblus,
anoMuHu, xenesa (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOIIKME B BOJHBIX

pacTBOpax.
XUMUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX
pEmIETOK HEOPraHMYeCKUX BEIIECTB — METAUIOB MU HEMETaUIoB (rpadura u

ajgMasa), CJIOXKHBIX BEIIECTB (XJOpUJa HATpHUs), HCCIEIOBaHUE 3aBUCUMOCTH
CKOPOCTH XHWMHYECKOW pEaKIMu OT BO3JICHUCTBHS Pa3IUYHBIX (HAKTOPOB;
HCCIIEIOBAHKE 3JIEKTPOIMPOBOJIHOCTH PACTBOPOB BENIECTB, Mpoliecca JUCCOLUALINN
KUCJIOT, IIeJo4eil U cojed (BO3MOXKHO UCIIOJIb30BaHUE BHUACOMATEPHUANIOB);
MIPOBEJICHUE OIBITOB, WITIOCTPUPYIOIIUX MPU3HAKU TPOTEKAHUS PeaKIil HOHHOTO
oOMeHa (0Opa3oBaHME OCajKa, BBIJCIICHHWE raza, 00pa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakiuy PasyIoKEHUs, COSTUHEHHUS); PACIIO3HABAHNE HEOPraHUYECKHUX



BCIICCTB C IIOMOIIIBIO Ka4CCTBCHHBIX peaKHI/Iﬁ Ha HOHBI, pEIICHUC
OKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTtanibl 4 X coeIMHEHUSI

OO6miast xapakTepucTuka TranoreHoB. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTerneHu okucieHus. CTpoeHue M (U3MYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — raJIOr€HOB. XMMHYECKHE CBOMCTBA HAa MPUMEPE XJIOpaA (B3aUMOIEHCTBHE
C MeTalJlaMH, HEMETaulaMd — BOJIOPOJIOM M KHUCIOPOJOM, Welouamil).
XnopoBopopoa. CounsiHassi  KUCIOTa, XHUMHYECKHE CBOWCTBA,  HoJIyyeHue,
npuMeHeHue. /leiicmeue Xxaopa u Xaiopoeooopooa HA OpP2AHUSM Hel08eKd.
Baxueimme x10puabl 1 UX HAX0XKAEHUE B IPUPOJE.

O6mas xapaktepuctuka 37aeMeHTOB VIA-rpyrmmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHU OKUCIICHUSI.

Crpoenue u ¢puznuecKre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOa U CEPHI.
AmnoTpornHbie MOIU(MUKAIIUU KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA CEPBI
(B3aMMOJICHCTBUE C Hememailamu — BOJOPOJIOM M KUCIOPOAOM, MeETaUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U ceprol kucromamu). CepoBOIOPOJI: CTPOCHUE,
bu3nUecKue W XUMHUYECKHE CBOMCTBA (KHCIOTHBIE ¥ BOCCTAHOBUTEIIHHBIC
cBoiicTBa). OKCHABI CEpbl KaK MPEACTABUTENM KHCIOTHBIX OKcuaoB. CepHas
KHUCJIOTa: PU3NUECKHEe U XUMUYECKHe CBOMCTBa (00mue u crneuuduueckue). Comu
CEpPHOW KHCIJIOTBI, KaUeCTBCHHAs peakius Ha cyiabdar-noH. CepHUCTas KHUCIOTA.
Xumuueckue peakyuu, nedxcauwjue 8 0CHO8e NPOMBIULIEHHO20 Cnocoba NoJyyeHus
cepHou kuciomoel. Haxoxnenue cepol U €€ coequHeHnil B pupone. [Ipumenenne
Cephl U €¢ COCAMHCHHUM B OBITY M B MIPOMBINUICHHOCTH. Xumuueckoe 3acps3Henue
oOKpycaioweli cpedbl COeOUHEHUAMU cepbl (KUCIOMHbIE 00JHCOU, 3a2pSA3HeHUe
6030yXa U 8000EMOB), CNOCOOBL €20 NPedOMEPAUCHUL.

OO6mast xapaktepuctuka 3MeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aToMoB a3oTta u (pocdopa, xapakTepHbIe CTEIIEHU OKUCICHUS.

A30T, pacnpocTpaHeHue B Tpupoje, GU3NUECKue U XUMHUYECKHUE CBOMCTBA
(B3auMoOJIeliCTBHE C METa/UIaMU W HEMETAJUIaMU - KUCIOPOJOM U BOJOPOJIOM).
Kpyrosopor a3zora B npupone. AMMuak: (pu3nyeckue M XHMHYECKHE CBOWCTBA
(OKHCIIeHHE, OCHOBHBIE CBOWCTBA BOJHOTO PAacTBOPA), no/yyeHUue W TIPUMECHCHHE.
Conm aMMOHMS: COCTaB, (U3MYECKHE W XUMHYECCKHE CBOWCTBA (paslio’KCHHE,
B3aMMOJICHCTBHUE CO IejiouamMu), nmpuMeHeHue. KauecTBeHHas peakuust Ha MOHbI
aMMOHMsI. A30THas KHUCJIOTa, €€ Pu3nueckne U XMMHYECKHUE CBOMCTBA (00IIME U
cnenupudeckue), noayyenue. Hutparel (pasziokeHue). A30THCTas KHCIOTA.
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHMS B KaU€CTBE MUHEPAIbHBIX YI0OPECHHIA.
Xumuueckoe 3azpssHenue okpyicaioujeli cpedbl COeOUHEHUAMU a30ma (KUCIOMHble
0024C0U, 3a2psa3HeHUe 8030YXA, NOYBHL U B0O0EMOS).

dochop, arromponuvie moougpuxkayuu  pocgopa, buMUYECKHE U
XUMUYECKNE CBOMCTBAa  (B3aUMOJECHCTBHE C MeETaJIlaMH, HEMETaJlJIaMH,
KOHYEHMpUpPOBauHviMu azomuoll u cepuou xuciomamu). Oxcun dochopa (V),
oprodochopHas KuCIOTa: (HU3NUECKHE U XHUMHYECKHE CBOICTBA, HOJVUEHUE.
llonuamue o munepanvbhvix YO0obperusx. Humpamvl u @ocgamol. Ilonamue o
KOMNIeKCHbIX y0obpenusx. OOImas xapakTepuctuka 3jeMeHToB [VA-rpymnmbl.



Oco0eHHOCTH CTpPOEHMSI aTOMOB yriiepoja U KpemHHs. BaneHTHOCTh W
XapaKTepHbIE CTENIEHN OKUCIICHUS aTOMOB yTiepojia U KpeMHus. Pacnipoctpanenue
yTIIepo/ia B IPUPOJIE, XapaKTEPHBIC CTCTICHU OKUCIICHUS.

Yrnepon, amwtoTponHbie Momudukanuu (rpadut, amMmas), GU3HNYECKUE |
XUMUYECKHE CBOMCTBA TIPOCTHIX BEIIECTB (B3aMMOJCUCTBHE C MeETaUIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancop6rus. Kpyrosopot yriepona B mpupojie. OKCUIbI yraepoaa, ux (pu3ndecKue
U XAMHYECKHE CBOWMCTBA, TMOJYyYCHHE W TPUMEHEHHWE, NEWCTBHE HA OPTraHU3M
yesjoBeKa. JKkosnoz2uueckue npobaemvl, c6a3aHHble ¢ oKkcudom yenepooa(lV);
eunomesa 2100aibH020 NOMeENJIeHUs KIumMama, napHuKosvli 3ggexm. YTonbHas
KucioTa U e€ conM, ux (U3MYECKUe U XMMHYECKUE CBOICTBA, noIyueHue u
npumenenue. KauecTBeHHass peakiusi Ha KapOoHaT-vOHBI. Vcrnosb3oBaHue
KapOOHATOB B OBITY, MEJAUITMHE, MPOMBIIIJICHHOCTH U CETHCKOM XO3SHCTBE.

OO01ue npeacrapieHns 00 0COOCHHOCTAX COCTaBA U CTPOEHUS OPraHUUYECKUX
COCIMHECHMH yTiiepoa (Ha mMpuMepe MeTaHa, dTUJICHa, ’TaHOJIa, YKCYCHOW KHCIIOTHI.
Hx cocmaeé u xumuueckoe cmpoenue. Knaccuguxayus opeanuyeckux eeujecms.
[TonsiTue 0 OMOJIOTMYECKHU BaXKHBIX BEIIECTBAX: )KUPaX, OENKaxX, YIIIeBOJIaxX — U UX
polii B OKU3HM 4elloBeKa. MamepuanrbHoe eOUHCMBO  OpP2AHUYECKUX U
Heop2aHuyecKux coeOuHeHuUll.

KpemHuuii, ero ¢usnueckue M XHMHYECKHME CBOMCTBAa (Ha MpUMEpPE
B3aUMOJICCTBUS C METAIaMH M HEMETAIaMH), nojayuyeHue U TIPUMCHCHHE.
Coeounenus kpemHus 6 npupoode. Obwue npedcmasnenusi 06 okcude kpemuus(1V)
u kpemuuesou kuciome. Cunuxkamel, uauyeckue u XumuieckKue ceoucmaa,
noiyuenue U NpuMeHeHue 6 Oblmy, NPOMBIULIEHHOCMU (8 MeOUYUHCKOL,
IIeKMPOHHOU, CIMPOUmenbHou u op.). BaoicHeliwue cmpoumenvhbvie Mamepuansl:
Kepamuxa, cmekio, yemeHnm, OemoH, dicenezobemon. I[Ipobremvl 6e3onacHozo
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEGHOU HCUSHU.

XUMHYECKHH dKCTICPUMEHT: N3YUeHUE 00pa3I[0B HEOPTAHNUECKUX BEIIECTB,
CBOMCTB COJITHOHM KUCIIOTHI; IPOBEJCHUE KAUSCTBEHHBIX PEAKITUI HAa XJIOPUI- HOHBI
1 HaOJIOJIeHNEe TPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaxkaronme (pu3ndeckue u
XUMUYECKNE CBOWCTBA TAJIOTCHOB M HUX COCIWHEHUN (BO3MOXHO HCIIOJIH30BAHUE
BUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3laMud XJOpUJIO0B (TajJOreHUJIOB);
03HaKOMJIEHHE ¢ 00pa3amMu cephl U €€ COCTMHCHUSIMU (BO3MOKHO MCTIOJE30BAHHE
BUJICOMATEPUAIIOB); HAOIIOJIEHUE Tpoliecca OOYTJIMBaHUs caxapa MoJi JIeHUCTBUEM
KOHIUECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI; HM3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIeHHON CEPHOU KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha Cylbdat-
WOH W HaOJIO/ICHUE TpU3HAKa €€ TMPOTEKaHUsS; 03HAKOMIICHHE C (PU3UYECKUMHU
cBolicTBamMu azota, (ochopa M ux coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUIEOMATEPHUATIOB), oOpa3liaMu a30THBHIX M (HOChHOPHBIX YTOOPEHUIA; MOTydeHUe
aMMHaKa U M3y4YeHHE €ro CBOMCTB; NMPOBEICHUE KAUYECTBEHHBIX PEAKIMi HA WOH
aMMOHUS 1 GochaT-uoH U U3yYeHNE MPU3HAKOB MX MPOTEKAHUS, B3aMMOICHCTBHE
KOHIICHTPUPOBAHHOW a30THOW KHCJOTHI C MEAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BHICOMATEPHUAJIOB); U3yUYCHHUE MOJIeJied  KPHUCTAUIMUYECKMX PEmIETOK — ayiMasa,
rpaguTa; O3HAKOMJICHHE C



MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
YCTPONCTBOM IIPOTUBOTa3a; MOJIYyUY€HUE YTIIEKUCIIOTO ra3a U U3yUY€HUE €ro CBOMCTB;
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- M CUJIMKAT-WOHBI U U3YUYCHHE
MPU3HAKOB MX NPOTEKAHUSA; O3HAKOMIICHHME C MPOJYKIMEW  CUJIMKATHOM
MPOMBIIIJIECHHOCTH; PEUICHUE SKCIEPUMEHTAJIBHBIX 33/1a4 [0 TEME
«Baxueinme HeMeTaJUIbl M UX COSTUHEHUS.

MeTaJsibl 4 UX COeIMHEHUS

OO011ast xapaKTepUCTUKa XUMUYECKUX AJIEMEHTOB — METaJJIOB HA OCHOBAHUHU
ux mnonoxeHusa B Ilepuoamyeckoil cucreme xumuuyeckux snemeHtoB /I, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHue meTamuioB. Metamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKkeHW  meTtamwioB. DU3MUYEecKMEe W XMMHUYECKHE CBOMCTBA METAJIOB
(B3anMOJIeHCTBUE C KUCIOPOIOM, BOJIOH, Kuciaotamu). Obwue cnocodwvl noyyeHus
memannos. llonsamue o Koppo3uu memanios, OCHOBHbIE CNOCOObL 3aUWUMbl UX OM
kopposuu. Cnuasvl (cmanw, 4y2yH, OWOPATIOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8
ObIMY U NPOMBILUTEHHOCIU.

[Ilenounsie MeTaUIBL: MOJIOXKEHUE B lleproanyueckor cUCTEME XUMHUYECKHUX
anemeHToB J[. M. MenneneeBa; crpoeHne aroMoB. HaxoxaeHue B mpupoje.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpus U Kanusa). OKcuasl U
TUAPOKCHUIBI HATPUS U Kasusl. [[puMeHeHue MEeT0UYHbIX METAJUIOB U UX COCTUHEHUH.

[[lenoyHO3eMENbHBIE ~ METAJUIBI  MAarHUM W KajJblU:  IOJOKECHHE
B [leprognueckoii cucreme XuMu4eckux sneMeHToB /. M. MenaeneeBa; ctpoeHue
UX aTOMOB; HaX0XJIeHUE B Mpupoae. Pu3nueckue 1 XMUMUUECKUE CBOMCTBA MarHHs
U Kanpliua. BakHeimve coeauHEHUS Kaiblusg (OKCHI, TUIPOKCHI, COJIH).
Kécmrxocmb 60061 u cnocobvl eé ycmpaneHus.

AJIOMUHHUI: TT0J105)KeHKE B [Ileprnoanueckoil cucteMe XUMHYECKUX SJIEMEHTOB
JI. 1. MenaeneeBa; CTpoE€HHME aTOMa; HAaxOXKAEHUE B npupone. Pusnveckue u
XMMHUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHMUSL.

Keneso: monoxenue B [leproandeckoi cucTeMe XMMHYECKUX JIEMEHTOB /1.
N. MengeneeBa; CTpOoeHHME aTroMa; HaxOXAeHHWE B Ipupone. Pusnueckue Hu
XUMUYECKUE CBOWCTBA Xeje3a (B3aUMOJICHCTBHE C METalllaMH, KUCIOTaMU U
cosisimu). Oxeugibl, ruipokcuibl v cou xenesa(ll) u xxeneza(Ill): coctas, cBoiicTBa
U noJy4exue.

XUMHYECKU OSKCIEPUMEHT: O3HAKOMJIEHHE C oOpa3llaMd METaJUIOB U
CIUTABOB, WX (U3UYECKUMU CBOMCTBAMHU; H3YYCHHE pPE3yJbTaTOB KOPPO3UHU
METAJJIOB  (BO3MOXKHO  HCIOJIb30BaHUE  BHUACOMATEpPHATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSI OKCHJA KaJbIMs U HATPUSI C BOJOW (BO3MOXKHO HCMOJb30BAHUE
BUJICOMATEPUAIIOB); MCCJICIOBAaHUE CBOWMCTB KECTKOM BOBI, Mpoliecca TOpPEHUs
kKejieza B KUCIopoAe (BO3MOXKHO HCMOJb30BAaHUE BHICOMATEPUANIOB); MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX DPEaKIMii Ha WOHBI (MarHus, KajblWs, aJTIOMUHUS,
nuHka, xenesa(ll) u xeneza(lll), meau(Il)); HabmrogeHne u onurcaHue MPOIECCOB
OKpallluBaHUsl TUIAMEHHM WOHAMU HATpHsl, Kaiuus M KaiblMs (BO3MOXHO



UCIIOJIb30BaHUE  BHUJEOMATEpUANIOB); HCCJEAOBaHHWE aM(OTEpHBIX  CBOMCTB
TUJPOKCHUA ATTFIOMUHUSA YU TUIPOKCHUIA ITMHKA; PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4
0o teMe «BaxxHenmre MeTaJuibl U UX COSIUHEHUS.

Xumus u okpysicarouiasn cpeoa

Hosvie mamepuanvt u mexnonozuu. Bewecmsa u mamepuanvl 8 n08CeOHe8HOL
JAHCUBHU YenoseKa. Xumusi u 300posve. bezonachoe ucnonvsosanue sewecms u
Xumuyeckux peaxyuu 6 ovimy. Ilepsas nomowp Npu XUMUHECKUX 0XHCO2AX U
ompasneHusax. OCHOBbl IKOIOSUYECKOU 2PAMOMHOCIU. XuMuyeckoe 3azpsa3HeHue
OKpyHcaroweli cpeobvl (npedenvras donycmumas Konyenmpayus eewecms — I/JK).
Ponv xumuu 6 pewrenuu sxonocuyeckux npooem.

Ilpupoonvie ucmounuxu yeneo0opooos (yeoib, NpupooHbvlll 2as, Hegphmb),
NPOOYKMbL UX nepepabomKu, ux poib 8 6bIMy U NPOMbIULIEHHOCTNU.

Xumuueckuil dKCnepumeHm: usyueHue o00OpA3y08 Mamepuanos (Cmexio,
CNIABbI MEMAILI08, NOJUMEDPHBIE MAMEPUAITBL).

Me:xnpeaMeTHbIe CBA3U

Peanusanyss MeXIpeaMeTHBIX CBSI3€d NpPH W3YYEHHH XHMHU B 9 Kiacce
OCYILIECTBJISIETCS 4Y€pe3 HCMOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK W TOHATHHN, SBIISIONIMXCS CUCTEMHBIMU TSI OTIACTBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT O LIUKJIA.

OO1re ecTecCTBeHHO-HAYUYHbIE TMOHSTHS: HAYYHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJANUYHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJEINb, SBJICHHE, MapPHUKOBBIN
3 deKT, TEXHOIOTHS, MaTCPHAIHI.

duszuka: Marepusi, aTroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, DJEKTPUUYCCKUN 3apsi, NPOBOIHUKH,
MOJYNPOBOJHUKHU, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIlIeCTBa, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
peméTKa, CIUIaBbl, (U3MYECKUE BEIMYWHBI, CIUHUIIBI M3MEPEHHUS, KOCMHUYECKOES
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHBIE
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadus: armocdepa, rtumpocdepa, MHUHEpAIbI, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOTAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI.

BrinoJiHeHHe PAKTHYECKUX PadoT

[Ipn mpoBeneHUH MPAKTUUECKOW pabOThl KaXAbId €€ 3Tal BbITOIHIETCS
oOyuarorumucs ¢ 3[IP BMecte ¢ yuurtenem u moj ero pykoBoAcTBoM. Ha mocke
0053aTeIbHO BBIBEIIMBAIOTCS MPABUIIA TEXHUKH O€30IaCHOCTH, COOTBETCTBYIOLINE
JAHHOMY BHJy paOOThl, JaeTcsl MpaBUiIbHAs 3aMuch (POPMYI U yKa3bIBAETCS IIEJb
npoBeneHust padbotel. [lpy HEOOXOIMMOCTHM [daeTcsi BHU3YaJbHBIA aJITrOPUTM
BBITIOJTHEHUS ~ 3aJlaHusl. OJTO  CIOCOOCTBYET OCO3HAHUIO  OOyYarolmMMUCS
BBIIIOJIHAEMBIX JIEMCTBUN U IOJyYEHHOI'O PE3yJIbTaTa.



IIpuMepHBIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XUMHUHU

Jlyis opranu3anuy MpOBEpPKU, yueTa W KOHTPOJS 3HAHUN OOYyYaroIuxcs Mo
npeaIMeTy MPeayCMOTPEHbl KOHTPOJIbHBIE pPabOThI, CaMOCTOSITENbHBIE PadOTHI,
3a4yeThl, MpaKTU4YeCKHue paboThl, TecThupoBaHue. OIHUM K3 METOJOB KOHTPOJIA
pe3ynbraToB 00yueHus oOyuaromuxcs ¢ 3I1P sBisiercs MeTo] nmoiuBapuaTUBHOTO
AKCIIPECC-TECTUPOBAHUS C KOHCTPYMPYEMBIMU OTBeTaMH. Ero OoTIMYMTENbHBIMU
YepTaMu SBJIAIOTCS ONIEPATUBHOCTD, BBICOKAs CTEIIEHb MHIMBUAYAIN3alUl 3HAaHUM,
CPaBHMTEIBHO MaJble 3aTpaThl BpPEMEHM U TpyJa Ha TMPOBEPKY OTBETOB
oOydJaronuxcs.

Jnis oGyuatomuxcs ¢ 3[1P Bo3MoxHO n3MeHeHne (HOpMYITUPOBKH 3aJaHUN HA
«MOLIArOBYKO»,  ajanTauus  [pPeIaraéMoro  oOyd4arolmeMmycsi  TE€CTOBOTO
(KOHTPOJIBHO-OLEHOYHOI'0) MaTepHaa: HMCIOJIb30BAHUE YCTHBIX W MHUCbMEHHBIX
WHCTPYKIWH, YNPOIIEHNWE JUIMHHBIX CIOXKHBIX (OPMYIUPOBOK HHCTPYKIIHA,
pelleHne C OmOpoil Ha ajnroput™, oOpasel, HCIOJIb30BAHUE CIPABOYHOU
uHbOpMaInu.

IIJITAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YYEBHOTI'O IIPEIMETA
«XUMHUS» HA YPOBHE OCHOBHOTI'O OBIIEI'O ObPA3OBAHUA

B nenom pesynbrarsl ocBoenus odyyatomumucs ¢ 3P yueOHoro npeamera
«XUMUS» TOJKHBI COBIAATh C pe3yjbTaTaMU MPUMEPHOM padodeil mporpaMmbl
OCHOBHOTO 00111eTO 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBIISIIOTCSI:

JMUYHOCTHBIE PE3YJBTATDI:

MOTHBAIMsl K OOyYEeHHMIO U  IIeJICHANpPaBJICHHOW  IO3HABATEIbHOU
JIESITCIIbHOCTH;

YCTAHOBKA HA OCMBICIICHUE JIMYHOTO OMbITA, HAOIIOICHUIN 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpHUEHTAIUs Ha MPaBUJIa HHAUBUIYATHLHOTO U KOJJICKTHBHOTO 0€30IMacHOTO
MOBEICHUS NP B3aUMOJICCTBUU C XUMUYECKMMHU BEIIECTBAMM U COSJTMHEHUSAMU;

MPaKTHYECKOE U3ydeHHEe TPodeCcCHii U Tpyia pa3InuyHOIO POJia, B TOM YHCIIC
Ha OCHOBE IPUMEHEHMS M3y4yaeMoro IMpeAMETHOIr0 3HaHWS (HarpuMep, JabopaHT
XHMHYECKOTO aHaJIN3a);

YBKEHUE K TPY/y U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IOCTPOCHUIO HAJbHEMIIEH WHIAWBUILYAIbHOU
TpaeKTOpUH oOOpa3oBaHUsS Ha OCHOBE OPHEHTHPOBKHM B MHpe mnpodeccuii u
po¢eCCUOHATIBHBIX MPEANOUYTCHUM, YBAXKUTEILHOTO OTHOIICHUS K TPYY;

OCO3HAHUE CBOETO MOBEJACHUS C TOYKU 3PCHHS ONTACHOCTH UM 0€30MacHOCTH
JUTSL ce0sl WITH 1)1 OKPY KAIOIIIHX;

OCHOBBI JKOJIOTUYECKOW KYJBTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJOTHYECKOTO MBINUICHUS, MPUOOpPETEHHUE OTMbITa HSKOJOTUYECKU
OPUEHTUPOBAHHOM MPAKTHUYECKOMN JAEATEIbHOCTU B )KU3HEHHBIX CUTYAIIUSIX;

OCO3HAHUE TOCJICACTBUN M HEMPHUATHE BPEIHBIX MPHUBBIYEK (YIIOTPEOICHUS
aJIKOTO0JIsI, HApPKOTUKOB, KypeHHs) W HWHBIX (GopM Bpema misid (PU3NUECKOTO U



MICUXWYECKOT'O 3710POBbS;

NpUHSATHE pelIeHWH B JKU3HEHHON CHUTyalluid Ha OCHOBE IlepeHoca
MOJIyYEHHBIX B X0Ji€ OOy4YeHUs 3HAHUI B aKTyaJIbHYIO CHTYAIUIO, BOCIIOJHATH
aeduuT nHHOpMaLIUK;

TOTOBHOCTh OTOMpaTh W HCIOJIb30BAaTh HYXHYI0O HHQOpMAIMIO B
COOTBETCTBUH C KOHTEKCTOM >KU3HEHHOMN CUTYaIIUH.

METAIIPEAMETHBIE PE3YJIBTATbBI

Osnaoenue YHUGEPCANbHLIMU yueoHbIMU no3HasamenbHblMU
oelicmeuamu:

BBISIBJISIT IPUYMHBI U CJICICTBUS MIPOCTHIX XUMUYECKUX SIBIICHUM;

OCYIIECTBJISATh CpaBHEHWE, KIACCU(PHUKAIIMI0O XUMHUYECKHX BEIIECTB IIO
3aIaHHBIM OCHOBAHHUSAM M KPUTEPHUSM JIJI YKa3aHHBIX JIOTUYECKUX OIepaliuii;

CTPOUTH JIOTHYECKOE CYXICHHUE IIOCJIE MPEIBAPUTEIHHOTO AaHAIN3a,
BKJIFOYAIOIIIEE YCTAHOBJICHUE TPUUMHHO-CIIEICTBEHHBIX CBA3EH;

BBISIBIIATH Je(UIUTHI MHGOPMAIIMH, JAHHBIX, HEOOXOAUMBIX JJIsi PEIICHHUS
MOCTaBJICHHOW 3a/1a4H;

npeoOpa3oBbIBaTh HHPOPMAITUIO U3 OJTHOTO BUJIA B APYroi (TaOIUIly B TEKCT
M TIp.);

co3aBaTh, MPUMEHATh U MPE0oOPa30BBIBATh 3HAKK M CUMBOJIBI, MOJCIU U
CXEMBI JUIsl pelIeHUs] y4eOHBIX U MTO3HABATEIBHBIX 3a/1a4 C TIOMOIIIBIO Me1arora;

C TIOMONIbIO TMeJarora MPOBOAUTh XUMHUYECKUH ONBIT, HECIOKHbBIN
AKCIIEPUMEHT, JUIsl YCTaHOBJIEHUSI OCOOCHHOCTEH 00BEeKTa M3Yy4CHHS, MPUUYUHHO-
CJICACTBEHHBIX CBSI3¢H M 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOM;

C TIOMOIIIBIO TI€JIarora Wik CaMOCTOATENIBHO (POPMyIUpPOBaTh 0000IIEHUS U
BBIBO/IbI 10 pe3yJibTaTaM MPOBEAECHHOTO HAOIOICHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHYECKHUX IMPOIECCOB U HX
MOCJIC/ICTBUS;

UCKaTh WM oTOUpaTh UHGOPMAIIMIO WM JIaHHBIE U3 UCTOYHUKOB C YYETOM
IPENJIOKEHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

Osnadenue  yHUGEPCANbHLIMU  YUEOHBIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBATh yU4eOHOE B3aMMOJICHCTBHUE B TpyImie (OmpenessTh oOiue
LeJIW, PacIpeAesiTh POJv, JOTOBAPUBATHCA JIPYT C APYTOM U T. 11.).

C TIOMONIbIO TMeJarora WM CaMOCTOSTEIbHO COCTaBJISITh YCTHBIE U
MHUCHbMEHHBIE TEKCThl C HCIOJb30BAHUEM WJLIIOCTPATUBHBIX MATEPHAIIOB JJIA
BBICTYIUICHUS MIEpe]] ayAUTOPUECH;

OpraHU30BbIBATh YUYEOHOE COTPYAHUYECTBO U COBMECTHYIO ACSATEIBLHOCTD C
YUYUTEIEM M CBEPCTHUKAMU; pabOTaTh WHAWBUAYAJIBbHO U B TPYMIE: HAXOIUTh
oO11iee perieHne U paspeniarh KOHQIUKTH HA OCHOBE COIJIACOBAHUS TMO3UIMN U
ydeTa HHTEepeCcoB; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBATh CBOE€ MHEHHE;
OIICHMBATh KA4e€CTBO CBOEr0 BKJIaja B OOIIMH MPOAYKT, NMPUHUMATh U
pa3aesaTh OTBETCTBEHHOCTh U MPOSIBIATH TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
nepes rpyImomu.
Oe¢nadenue ynueepcanbHoIMU YUeOHbIMU PEYIAMUBHBIMU OCUCMBUAMU:



oOHapyxuBaTh U (HOPMYIHPOBaATh y4eOHYIO MPOOJeMy, ONPEACNsITh Ieb
yueOHOM eI TeIbHOCTH;

BJIa/IETh OCHOBAMU CaMOKOHTPOJIS, CaMOOICHKH, TMPUHATHS pPEIICHUN U
OCYIIECTBJIEHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM 1 MO3HABATEIBHOU ACSITELHOCTH;

COOTHOCHUTH CBOU JICHCTBUS C MIIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH JEATEIbHOCTH B MPOIECCEe JOCTIKEHHUS pe3ysbTaTa, ONpeaeisiTh
CHOCOOBl  JIEMCTBHMII B paMKax MPEMIOKEHHBIX YCIOBUW H TpeOOBaHU,
KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYyaIlUEH;

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYallUU U MpeAJiaraTh IiaH ee N3MEHEHUS,

MPEABUACTHh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH IIPH PEIICHUH YUeOHOM
3a/lauu;

MOHUMATh MIPUYHHBI, IO KOTOPHIM HE OBbLI IOCTUTHYT TPEOYEeMBbIN pe3ysbTat
NeSTEbHOCTH, OMPEIEIATh TO3UTUBHBIC U3MEHEHHS M HAlpaBlieHUs, TpeOyromue
najabHenIend padoThl;

OCO3HAaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHIO.

HNPEIMETHBIE PE3YJIbTATBI
B coctaBe mnpeaMeTHBIX pe3ydbTATOB [0 OCBOEHHUIO 00s3aTEIBHOIO
coJiepKaHUsl, YCTAHOBJICHHOTO JAHHOM MpUMEpHOW pabouelt MporpaMMoHu,
BBIJICNIAIOT: HAYYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUH, crielupUYecKue s
y4eOHOTO MpeaMeTa « XuMHUSD, BUJIBI IEATETLHOCTH IO MOJIYYSHUI0 HOBOT'O 3HAHUS,
€ro MHTEpIpeTaluu, TPeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYECOHBIX U
HOBBIX CUTYaIUsIX:
o IIPEACTABICHUE O 3aKOHOMEPHOCTSAX M TO3HABAEMOCTHU
SBJICHUM TPUPOJbI, MOHWMAaHWE OOBEKTHMBHOM 3HAYMMOCTH OCHOB
XUMUYECKON HAayKh Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa OOmIeH KyJIbTYphl M TPAKTHYECKOW JEeATEITHbHOCTH
YeJIOBeKa B YCIOBUAX COBPEMEHHOTO OOIIECTBAa; MOHMMAHHUE MeECTa
XUMHU CPEU IPYTUX €CTECTBEHHBIX HAYK;

o BJIAJICHUE OCHOBAMHM  IIOHATHWHOIO  amnmapara U
CUMBOJIMYECKOTO  sI3bIKa XHMMHUU JJI1  COCTaBleHUA  (opmyin
HEOPTraHWYECKUX BEIIECTB, YPAaBHEHUH XUMHUYECKUX peakuui (c
OTIOPOM Ha aNTOPUTM Yy4YeOHBIX JCHCTBUIA); BIAJEHUE OCHOBAMH
xumuyeckoil HomeHknaTypel (IUPAC u TpuBHanbHON) M yMeHHE
UCIIONIb30BaTh €€ IS pelleHHs] y4eOHO-TI03HAaBAaTEIbHBIX 333y C
MOMOUIBIO YUUTENsI; YMEHHUE HUCIIOJIb30BaTh MOJEIU JIsl OOBSICHEHUS
CTPOEHHUS aTOMOB ¥ MOJIEKYJI 110 AJITOPUTMY C OIIOPOM Ha OIIpEAEIICHUS,

L4 MpEACTABICHUC O CUCTEME XUMHNYCCKHUX 3HAHUM U YMCHHC
C MOMOMIIBIO YUUTCIIAA IIPUMCHATH CUCTCMY XUMHNYCCKHUX 3HAHUU JJIA
YCTAaHOBJICHUA B3aMMOCBS3eH MCXKIY H3YYCHHBIM



MaTepuaJIOM M IIPHU IMOJYUYCHHHN HOBBIX 3HaHHﬁ, a TaKXXC B IMPOLECCCE
BBIITOJIHCHU A y‘I€6HBIX Ba,ﬂaHI/Iﬁ H IIpH pa60Te ¢ HCTOYHHKaMHU
XUMHUYECKOM I/IH(bOpMaHI/II/I, KOTOpasd BKIHOYacT:

BOKHEUIIINE XUMUUYECKHE MOHITUSA: XUMUYECKUN JIEMEHT, aTOM, MOJIEKYJa,
BEIIIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOAHASA W HEOJHOPOJIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJIApHAasi MAacChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00beM, OKCH/I, KUCIIOTa, OCHOBaHHUE, COJIb (CpeIHss),
XUMHUYECKasi PEaKius, PEaKlUW COCIAMHEHMs, PEaKIMU pPasJIOKECHUS, pPEaKIuu
3aMeleHns, peakiuu oOMeHa, TemioBod 3dh@eKkT peakiuuu, HSK30- U
SHJIOTEPMUYECKUE PEAKLHMHU, PACTBOP, MAcCOBas JOJISI XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MACCOBAsI 10JI1 U MPOLEHTHAs KOHLIEHTpAalXs BEUIECTBA B PACTBOPE,
SIPO aToMa, JJIEKTPUUYECKUN CJIOW aToMma, aTOMHas OpOuTalb, paJuyC aToma,
BAJICHTHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAsl CBS3b, JIEKTPOOTPULIATEIIBHOCT,
MOJISIpHAsl U HETIOJIIpHAsi KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b, METAJNINUECKAS CBS3b,
KpUCTaJUIMUECKasi pelleTka (aToMHasi, MOHHAs, METaJUInuecKasi, MOJICKYJIsIpHas),
WOH, KaTHMOH, AaHWOH, OJJEKTPOJHUT W HE DIJIEKTPOIUT, DICKTPOIUTHUYECKAS
JTUCCOIMAIINS, PEaKIMd HMOHHOrO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKLMHM, OKHUCIUTEIh M BOCCTAHOBUTENb, OKHUCICHUE W BOCCTAaHOBJICHUE,
AJICKTPOJIN3, XHMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMBbIC pEaKIIuH,
CKOPOCTh ~XMMHMYECKOW peakiuu, KaTajlu3aTop, IMPeaeSbHO  JIOMyCTUMAas
koHueHTpanus (ITJ1K), koppo3us MeTanioB, CIIJIaBhl;

OCHOBOIIOJIaraloIIyMe 3aKOHbl ~XMMHMU: 3aKOH COXpPAHEHHUS  Macchl,
[Tepnonnueckuii 3axkon . Y. MenneneeBa, 3aKOH MOCTOSAHCTBA COCTAaBa, 3aKOH
ABorazapo;

TEOPUU XUMUU: aTOMHO-MOJICKYJISIpHAs. TEOPUSsi, TEOPUS DIIEKTPOTUTUUECKOM
JMCCOIIMAIINY, a TAKXKE MPEICTaBICHUS O HAYYHBIX METOaX MTO3HAHMUS, B TOM YHCIIe
OKCIIEPUMEHTAJIbHBIX W TEOPETUUECKUX METOJaxX HCCIEIOBAaHUSI BEIIECTB U
M3YUYCHHS] XUMUYECKUX PEaKITUi;

o IIPEACTABICHUE O MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB (paguyc aTroMa, 3JEKTPOOTPHUIATEILHOCTS),
MPOCTBIX M CJIOKHBIX BEIIECTB OT TMOJIOKEHUSI DJIEMEHTOB B
[Tepuoanyeckoii cucteMe (B MaJIbIX NEPUOaX U IJIaBHBIX IMOJATPYIINAX)
M DJIGKTPOHHOTO CTPOCHMSI aToMa; YyMEHHWE OOBSICHITh CBS3b
MOJIO)KEHUsT »ieMeHTa B Ilepuonnyeckor cUCTEME € YHMCIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMUYECKHUX DJIEMEHTOB (COCTaB
U 3apsan  sAjgpa, oOINee YHCI0 JIIGKTPOHOB), PpacHlpeIelICHHEM
AJIEKTPOHOB TI0 JHEPTeTHUUYECKHM YPOBHSM AaTOMOB TEPBBIX Tpex
NEepUOJOB, Kalus U KajbllUs; KIaCCUPUIMPOBATh XUMHUUYECKHUE
3JIEMEHTEHI C OTIOPOM Ha OIPEICIICHHS (PU3HUESCKOTO CMBICIIA ITU(PPOBHIX
JTAHHBIX TIEPUOIUYECKON TaOIUIIbL;

L4 YMCHHC KHaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKHUE DJJIICMCHTHI,
HCOPraHNM4YCCKUC BCIICCTBA U XHUMHYCCKHUC PCAKIHUH C OHOpOﬁ Ha



CXEMBbI; ONPEIESATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX
AJIEMEHTOB, BHUJ XHUMHYECKOM CBS3M U THUIl KPUCTAILIMYECKOM
CTPYKTYPBI B COCIMHEHUSX, 3aps/i MOHA, XapaKTep Cpelbl B BOJIHBIX
pacTBOpax  BemecTB  (KUCJIOT, OCHOBAaHWI), OKHUCIUTEIb U
BOCCTAaHOBUTEJIb 110 AITOPUTMY YUE€OHBIX JEHCTBHIA;

o YMEHHE XapaKTepHU30BaTh C OTIOPO Ha cXeMy (PU3NYECKUE
U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOI,
rpaduT, anmmas, KpeMHHH, a3oT, ¢hocdop, cepa, XJI0p, HATPUH, KaTuH,
Mar"Hui, KaJbIUi, aTFOMUHUM, JKEJIe30) U CI0KHBIX BEIIECTB, B TOM
Yyucjie HX BOAHBIX PACTBOPOB (BOJA, aMMHAK, XJOPOBOAOPO/L,
CEpPOBOJOPOA, OKCHIBI M THAPOKcUAbl MetamwioB [ - IIA rpymnm,
amomunus, meau (1), unka, sxenesa (II u 1), okcuner yraepoma (11
u 1V), xpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI),
CEpHHCTasl, CepHas, a30THUCTas, a30THas, QocQopHas, yroiabHasd,
KpEMHHUEBasi KUCIOTa U UX COJIM); OMHUCHIBATH C OMOPOM Ha IUIAH U
KITIOYEBBIE CJIOBA; YMEHHE IMPOTHO3MPOBATh U XapaKTEpPHU30BaTh
CBOMCTBa BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS IMOCIE
IpeIBapUTEILHOTO  aHallu3a  TMOJ]  PYKOBOJCTBOM  I€Narora,
MIPUMEHEHNE BEIICCTB B 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTH
IPOTEKaHUS] XMMHYECKHX TMPEBPAIICHU B Pa3IUYHBIX YCIOBUSX,
BIIMSTHUE BEIIECTB M XMMHUUECKUX TMPOIIECCOB HA OPTAaHM3M UYEIOBEKa

OKPY KaIOIIyI0 IPUPOAHYIO CPENY;

o YMEHHUE COCTaBJIATh MO 00pasily, CXeMe, alropuTMy
y4eOHBIX JACUCTBUIN MOJIEKYJISIPHbIC U MOHHBIC YPaBHEHUS peakiuii (B
TOM 4YHCJI€ peaKkIuii HOHHOrO OOMEHAa ¢  OKHUCJIHTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA), WUTIOCTPUPYIOIIUX XUMHUUYECKUE
CBOMCTBA M3YYEHHBIX KJIACCOB / TPYIN HEOPTaHWYECKUX BEIIECTB, a
TAKXK€ MOATBEPKIAIOIIUX TEHETHUYECKYIO B3aUMOCBSI3b MEXK]ly HUMU;

. YMEHHUE BBIUUCIATH OTHOCUTENIBHYIO MOJEKYJISPHYIO U
MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa
B COCIMHEHHMH, MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, KOJTMUYECTBO
BEIIECTBA U €ro mMaccy, o0bEM razoB ¢ onopoi Ha oOiue HopMyIib;
YMEHHE IPOBOAUTDH PACUETHI [0 YPABHEHUSIM XUMUYECKUX PEaKIHUi U
HaXOJWTh KOJMYECTBO BEIIECTBA, O0BEM W MAacCy pEareHTOB WJIH
MPOJYKTOB PEAKIMU C OMOpOd Ha oOpaser], alropuT™M Y4eOHBIX
JICHCTBUM;

J BJIaJICHWE OCHOBHBIMH METOJaMU HAyYHOTO TO3HAHHMS
(nabmroieHne, W3MEpEeHue, SKCIEPUMEHT, MOJEIUPOBaHUE) MPU
M3YYEHUU BEIIECTB M XMMHUYECKUX SIBICHUI C OMOPOW Ha alrOpUTM



y4eOHBIX JeHCTBUH; yMmeHue CchOpMyJIUpoOBaTh MpoOIeMy H
MIPEVIOKHUTH IMyTH €€ PEIICHUs C MMOMOIIBIO TIeAarora; 3HaHue OCHOB
Oe3omacHOil PabOTBl C XUMHUYECKUMH BEIIECTBAMH, XHUMHUYECKOM
MOCYZON U JIabopaTOPHBIM 000PYA0BaHUEM;

L HaJIMYUC TIPAKTHUYCCKUX HABBIKOB IINIAHUPOBAHHA U
OCYHICCTBJICHUA CIICAYIOIIUX XHMHYCCKHX OKCIICPUMCHTOB 11O/
PYKOBOACTBOM VYUYHUTCIIA C 06CY>KI[CHI/IGM IJ1a"Ha pa6OTI>I NN
COCTaBJICHHCM Ta6JII/IHI>II

M3y4deHUE U OnucaHue GU3NIEeCKIX CBOMCTB BEIIECTB;

03HAaKOMJICHUE C (PU3UICCKUMU U XUMUUCCKIUMHU SIBIICHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIOITUE MPU3HAKY MPOTEKAHMSI XUMUYECKUX PEAKIIHH;

M3y4YCHUE CIIOCOOOB pa3IelIiCeHUsT CMECEH;

MOJTyYCHHUE KUCTIOPO/Ia U U3YUEHUE €T0 CBOMCTB;

MOJTY9CHHUE BOJIOPO/Ia M U3YUYCHHE €TO CBOMCTB;

MOJIYYEHHE YTIIEKUCIIOTO Ta3a U U3yYEHUE ero CBOWCTB;

MOJIyYCHHE aMMHaKa U U3YYEHUE €ro CBOMCTB;

MPUTOTOBJICHUE  PACTBOPOB  C  OMPEICIICHHOM  MaccoBOM  JioJyiei
PacTBOPEHHOIO BEIIIECTBA;

UCCJICIOBAHUE U ONMHUCAHUE CBOWCTB HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;

MpUMEHEHUE MHANKATOPOB (JITakMyca, METHJIOpaHka U (heHon(pTanenHa) s
oTpeeIeHs XapaKTepa CpPeIbl B PACTBOPaX KUCIIOT U IICIIOYCH;

U3YUYCHUE B3aUMOJICUCTBHUS KHCIIOT C METa/UIaMH, OKCHJIAaMH METAaJLIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHUSIMU, COJISIMH,

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM M3 pacTBOpa COJIH;

uccienoBanue aM()OTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U IIMHKA,

pelIeHre OKCIEePUMEHTAIBbHBIX 3amad 1o TeMe «OCHOBHBIE KJIACCh
HEOPTaHUYECKUX COCTUHEHUNY;

pEIIeHHE DOKCIECPUMEHTAIBHBIX 3a7ad 10 TeMe «DIEKTPOIUTHIECKas
JIICCOITHAITUSY,;

pelIeHre AKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaubl U
WX COCTUHEHUS;

peIIeHUE SKCIIEPUMEHTANBHBIX 3a1a4 10 TeMe «BaXKHEHIIe METaIIIbI U UX
COCITMHEHUS,

XUMHUYECKHE OSKCIICPUMEHTBI, WUTFOCTPUPYIOIINE TPU3HAKK TPOTCKAHHUS
peakIuii HOHHOTO 0OMEHa;

KaueCTBEHHbBIC PEAKIIMU Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI:
XJjopua-, opomua-, monua-, cyibdar-, gocdar-, kapOOHAT-, CHIMKAT-AaHUOHHI,
TUJIPOKCUI-UOHBI, KATUOHBI aMMOHHUS, MarHUsl, KaJIbIUs, aTIOMUHHUS, JKene3a (2+) u
xenesa (3+), menu (2-+), IMHKAa;

YMEHUE TMPEACTaBIATh PE3yNbTaThl 3KCIEpUMEHTa B (OpME BBIBOJOB,
JI0KA3aTeNbCTB, IPaUKOB U TAaOJIHUIL U BBISBISTH YMIIUPUUYECKUE 3aKOHOMEPHOCTH;



eBJIAJICHWE TMpaBWwiaMu O€30MacCHOTO  OOpamieHuss C  BEIIECTBAMH,
WCIIOJIb3YEMBIMH B ITOBCEAHCBHOMW JKU3HH, a TAKKE TIPABUIIAMH TTOBEJICHUS B IICIIIX
cOepeKCHHST 37I0POBBS W OKPYIKAIOIIEH MPUPOJIHON Cpe/bl; MOHUMaHKHE Bpena
(omacHOCTH) BO3JICHCTBUS HA JKMBBIC OPTaHU3MBI OIPEICICHHBIX BEIIECTB, a
TaK)Ke CIOCOOOB YMEHBIICHHS M NPEAOTBPAIICHUS WX BPEIHOTO BO3IACHCTBHS,
TIOHUMaHKE 3HAYCHUS )KUPOB, OCIIKOB, YIIICBOIOB Il OPraHU3Ma YeIOBEKa;

*BJIaJICHHE OCHOBAaMH XHMHUYECKOW TIpPaMOTHOCTH, BKJIIOUAIOIIEH yMEHHe
MPaBUJILHO HCIIOJIb30BAaTh M3YYEHHBIE BEIIECTBA M Marepuaibl (B TOM 4YHUCIE,
MUHEpaJbHble YIOOpEHHUs, METaUIbl W CIUIaBbl, MPOJIYKTHI MepepadoTKu
IPUPOAHBIX UCTOYHUKOB YTJIEBOIOPOOB (YTJIsl, IPUPOTHOTO raza, HeTH) B OBITY,
CEJIbCKOM XO3SIMCTBE, Ha TMPOU3BOJACTBE; YMEHUE TMPUBOJUTH MPUMEPHI
PaBUJIBHOTO MCIOJIb30BAHHS U3YUEHHBIX BEUIECTB U MAaTEPHAIIOB;

® YMCHHUC yCTaHaBJIMBATb CBiA3U MCIKOY pe€ajlbHO H&6J’IIOI[&€MBIMI/I
XUMHUUYCCKUMHU ABJICHUAMU MW IIpoHeCCaMH, IMPOUCXOAAINIMMU B MAKpPO- H
MHUKPOMHPC, O00BACHATH IMIPUYHHBI MHOFOO6pa3I/ISI BCHICCTB, YMCHHUC
HHTCTPUPOBATE XUMHWYCCKHUC 3HAHWA CO 3HAHUAMU APYTIUX y‘—IC6HBIX npeaMeETOB C
ITIOMOIIBIO IICHarora,

e [Ipe/iCTaBICHUE O cepax NpodhecCHOHATBHON NEATEIbHOCTH, CBA3AHHBIX C
XUMHUEH W COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAaHHBIMM Ha JIOCTHIKEHUSX
XUMHUYECKON HAyKH; HaJM4uhe OmbITa pabOThl C pPA3NUYHBIMU HCTOYHUKAMHU
uHpopmanuu N0 XUMHUM  (HAy4YHO-TIOMYJsipHAsh  JIMTEepaTypa, CIIOBapH,
CIPaBOYHHUKHU, UHTEPHET-PECYPCHI) C OMOPON HA AJITOPUTM: YMEHUE OOBEKTUBHO
OLICHHMBAaTh MH(POPMAIMIO O BEIIECTBAX, UX MPEBPALIECHUSAX U MPAKTUYECKOM
MIPUMEHECHHUH.

TpedoBaHus K IpeMETHBIM pe3yJIbTaTaM 0CBOCHHS Y4€OHOI 0 IpeaMera
«XHuMH», pacnpeaeJeHHbIe 110 rogamM 00y4eHust

Pe3ynpTaThel 110 rogaM (GoOpMyIUpPYIOTCS MO MPUHLHUIY T00ABICHUS HOBBIX
pEe3yJbTaTOB OT I'0Jla K TOAY, Y?KE Ha3BaHHbIE B MPEABIAYIINX TOAaX MO3UIUH, KaK
paBUIIO, JAOCIOBHO HE MOBTOPSAIOTCS, HO YUUTHIBAIOTCS (PE3yIbTaThl OUEPETHOTO
roJia N0 YMOJIYAHUIO BKJIIIOYAOT PE3YNIbTATHI MPEABIAYIIUX JIET).

8 KJIACC

PacCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATHMU: aTOM, MOJIEKYJIA,
XUMUYECKHUH 2JIEMEHT, TPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECH (O THOPOIHAS
¥ HEOJIHOPOJIHAs ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U MOJIEKYJIIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAs Macca, MaccoBass HOJISI XUMHYECKOIO
AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, OKCHUJ, KUCIIOTA,



OCHOBAHUCEC, COJIb, 3]Z€Kmp00mpu1/;am€ﬂbHOCMb2, CTCIICHb OKHCJICHUA, XUMHYCCKaA

peakius, KiacCuUKalMs Peaklnii: peakiMy COSAMHEHHUS, PeaKIIuU Pa3IOKEHHUs,
peaKkuy 3aMEIIEHHUs, pPEeakIuh OOMEHa, JK30- W JIHAOTCPMHUUYECKUE PEaKIIHH;
mennogol 3¢pghekm peakyuu; SIAPO aToOMa, IICKTPOHHBIN CIOW aTOMa, aTOMHAs
opOuTallb, palnyCc aTOMa, XUMUYECKAsI CBSI3b, MOJISIPHAS M HEMOJIAPHASI KOBaJICHTHAs
CBSI3b, MOHHASA CBsI3b, MOH, KAaTHOH, aHUOH, PAacTBOp, MAcCOBasl JIOJIsl BEIIECTBA
(TIpolieHTHAsI KOHIIEHTpAaIusi) B pacTBOPE;

UJLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX MOHATHH (cM. 1. 1) 1
MIPUMEHSThH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

HCITOJIB30BATh XMMHUYECKYI0 CUMBOJIMKY JIJISI COCTaBIIEHUST (DOPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUA, F3JIEKTPOHHOTO OanaHca;

OMPENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAUHEHHUSIX;
CTENCHb OKHCJICHUS DJIEMEHTOB B OWHApHBIX COCIMHEHUSIX C ONOpOW Ha
ONpPENEIICHNS, B TOM YHCIIE CTPYKTYPUPOBAHHBIE; MPUHAJJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHMM 1o (opmyliaMm; BHJ XUMHYECKOU CBS3H
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHUUECKUX COCAMHEHUSX;

UMETh MPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHUN, YMETh C MTOMOIIbIO
YUHUTENS] TPUMEHATh CUCTEMY XHUMHYECKHUX 3HAHUM, I YCTaHOBJICHUSA
B3aUMOCBSI3H MEXIY U3YYEHHBIM MaTEPUAIIOM U MPH MOJTYYEHUU HOBBIX 3HAHUU, a
TaKKe P padoTe ¢ HCTOYHUKAMH XuMUdeckor nHdopmaru. OpueHTUPOBATHCS B
MOHATUSIX U ONEPUPOBATH MU HAa OA30BOM yYpOBHE, MPUMEHSTh MPU BHIIIOJHECHUU
Y4eOHBIX 3aIaHUIN U PELICHUM PACUETHBIX 3a/7a4 C OMOPOM Ha aJITOPUTM y4eOHBIX
NEWCTBUN W3yYCHHBIC 3aKOHBI M TEOPUM: 3aKOH COXPAHEHUS MaccChl,
[Tepunonnueckuii 3akon .M. MenaeneeBa, 3akon nocmosancmea cocmasa, 3aKOH
ABorajipo; aTOMHO-MOJIeKyJisipHasi Teopusi. COOTHOCUTH 0003HAYEHUS, KOTOPHIC
uMeroTces B tabmuue «llepuoanueckas cuctema XUMHUecKuX anemeHToB [l .
MeHnzeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB | 3aps]l siapa, oOIIee YHUCIIO AIEKTPOHOB U pacIpeielieHue ux
10 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTBI, HEOPTaHUYECKHUE BEILECTBA;
XUMUYECKHUE peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIIUX B PEaKIMH BEIIECTB, O
TEII0BOMY 3P (DEKTy, 110 U3MEHEHUIO CTETIICHU OKUCICHUS XUMUUYECKUX SJIEMECHTOB)
C OINOPOU Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJTBEPKJAsl OMNHUCAHUE TPUMEPAMHU MOJEKYISIPHBIX
YPABHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIMI C OITIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HX COCTaBa U
CTPOCHUS; BO3MOYKHOCTH MPOTEKAHUS XMMHYECKUX MNPEBpAIICHUN B pPa3IUUHBIX
YCJIOBUSIX TIOCJI€ MPEIBAPUTEIHLHOTO OOCYK/ICHHSI C TIEAarorom;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB;
MAacCCOBYIO JIOJI0O XHMHUUYECKOTO 3JIeMEHTa Mo (opMmysie COSAUHEHHUS; MAacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI 10 YPABHEHUID XMMHYECKOU
peaku ¢ ONOPOM HA aIrOPUTM;

2 351ech 1 Janee KypcuBOM 0003HAYAIOTCA [IAHUPYEMBbIE ITPEJAMETHBIE PE3YJIbTAThI, KOTOPhIE MOTYT ObITh
MMOTEHIMAJIBHO TOCTUTHYTHI oOydatorimMcs ¢ 3I1P, HO He SBISAIOTCS 00s13aTeIbHBIMH.



IPUMEHATh OCHOBHBIE OIE€pallM MBICIUTEIbHON AESITENIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, 0000IIEeHUE, cucTeMaTh3alus, KiIacCu(UKalKs, BbISIBICHHUE
MPUYNHHO-CJICICTBEHHBIX CBSI3€H — AJIs U3yUEHUS CBOWCTB BEIIECTB U XUMHUECKUX
peaxiuii; eCTeCTBEHHO-HAyYHbIE METO/bl MO3HAHUS — HAOII0JeHNE, U3MEPEHUE,
MOJEIIUPOBAHUE, IKCIIEPUMEHT (PeanvHblli U MbICAeHHbIU) TOA PYKOBOACTBOM
nejarora,

CJIEIOBATh MPaBHJIaM MOJIb30BAHUS XUMUYECKON MOCYAON M J1a00paTOPHBIM
000pyI0OBaHUEM, & TAKXKE MpaBHJIaM OOpAIIEHHs ¢ BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKUUSMU 10 BBIMOJHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYECHUI0O W COOMpPaHUIO Ta3000pa3HBIX BemIeCTB (BOAOpOJAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW J0JIEM PacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBAThb M  IPOBOAMTH XHMHUYECKUE OSKCIIEPUMEHTHI I10
pacrno3HaBaHMUIO PACTBOPOB IIEIOUEH U KUCIIOT C TOMOIIbIO HHIANKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHX U Jp.), MOATBEPKAAIOIINX KAaueCTBEHHBIM COCTaB
HEOPraHWYECKUX BEILECTB (KaYECTBEHHbIC PEAaKIIMKU Ha MOHBI) O] PYKOBOACTBOM
nejarora.

9 KVIACC

pacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHITUN: XUMUYECKHUI 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTh, 3JICKTPOOTPULIATEIIBHOCTh, CTEIEHb OKHUCJIEHUS, XHWMHYECKas
peaKiusi, XUMUYeCKas CBSI3b, Men1060uU 3¢hgpexm peaxyuu, MOIb, MOISIPHBIA O0BEM,
pacTBOp; AJNEKTPOJUTHI, HEIIECKTPOIUTHI, DSJIEKTPOJIUTUYECKAS JUCCOLIMALIMS,
peaklMy MOHHOTO OOMEHa, KaTaluu3aTop, Xumuueckoe pasHogecue, oopamumvle u
Heobpamumvle  peaxkyuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHbBIE peakiuu,
OKHUCJIUTENb, BOCCTAaHOBUTEIb, OKHUCJIEHHME M BOCCTAHOBJIEHUE, aJIOTPOIUS,
aM(oTepHOCTh, XMMHUYECKas CBI3b (KOBAJICHTHAs, WOHHAs, MeTaJIMYecKas),
KpUCTaJUIMYECKasl PEIIETKA, KOPpO3uUs Memanios, Cnidgvl;, CKOPOCMb XUMUYECKOLL
peaxyuu, ipeneabHo qomycrtumMast konrenTpanus (I1/1K) BemecTsa;

WLTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. 11. 1) u
IPUMEHSTh 3TU NOHSATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPALLICHUII;

MCIIOJIb30BATh 3HAKH U CUMBOJIBI JUIsI (PUKCAIIMU pe3yJIbTaTOB HAOIIIOICHHUIA,
cocTaBieHus] (OpMyNl BEHIECTB M YpaBHEHUW XHWMHUYECKHX PEAKIUH, 3aIUCh
JAaHHBIX  ycloBUW 3amady. Mcmomb3oBaTh  0003HAYEHHWs, UMEIOIMUECS B
[Tepuonnueckoii cucteme u TabJIMIle paCTBOPUMOCTH KHUCJIOT, OCHOBAHUMN U COJIeH
B BOJI€ JIJIsl BBHITIOJTHEHUS 3aJaHUMH.

OMPENICNATh BAJICHTHOCTh U CTENEHb OKUCJICHHUS XHMHUUYECKUX DJIEMEHTOB B
COEIMHEHMSIX PA3IMYHOr0 COCTaBa; MPUHAJICKHOCTh BEIIECTB K ONpPENCIEHHOMY
KJIACCY COCIMHEHUM C OIIOPOM Ha ONPEACIICHHUs, B TOM YHCIIE CTPYKTYPUPOBAHHBIC,;
BUJIBI XMUMHUYECKOW CBsi3M  (KOBaJICHTHas, WOHHAs, MeTaUIM4YecKas) B
HEOPTraHWYECKUX COCAMHEHUSX; 3apsA]l MOHA M0 XMMUYECKOW QopMylie; XapakTep
Cpelbl B BOAHBIX PACTBOPAX KUCJIOT U LIEIOYEH, mun Kpucmaiiuieckou peuémsu
KOHKDEmHO20 6eujecmeda,

packpeiBath cMbIci llepuonmueckoro 3akona J[.M. MenneneeBa wu



JIEMOHCTPUPOBATh €r0 MOHUMAaHUE: ONUCLIBAMb U XAPAKMepU3068ams TaOIMUHYIO
dbopmy Ilepuoauyeckoil CUCTEMbI XUMHUUYECKUX SJIEMEHTOB: Pa3jIMyaTh MOHATHS
«ryaBHas moArpymnmna (A-rpymmna)» u «nodouynas noarpymma (b-rpymnma)y», Manbie u
OOJNBIIIE  TIEPUONBI; COOMHOCUMb  OOO3HAYEHUS, KOTOPhIE UMEIOTCS B
MEPUOINYECKON TaOJIUIE, ¢ YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, oOIlee YUCIO DJIEKTPOHOB H
pacrnpenesieHue uX Mo JICKTPOHHBIM CIIOSIM); 00bsACHANMb O0ITUE 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB XUMUYECKUX PJIEMEHTOB U UX COSMHECHU B MpeIesiax MaJibIX
MIEpUOOB U TJIABHBIX MOATPYIII C YUYETOM CTPOCHHUS X aTOMOB;

KIaccu(pUIMpoBaTh XWMHUUYECKHE JJIEMEHTHI; HEOPTaHWYECKHE BEIIECTBA;
XUMUYECKHUE peakiuu (10 YUCITy U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TeroBoMy 3(h(eKTy, MO W3MEHEHUIO CTETECHEW OKWCICHUS XUMHYECKHUX
AJIEMEHTOB) C ONOPON HA CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME U cHenuUUecKre XUMUYECKUE
CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, IMOJATBEPKIAs OINKHCAHUE MpPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX XMMHUUYECKUX PEAKIUN C
OIIOPOM Ha CXEMBI;

COCTaBJISATh YPABHEHUS JICKTPOTUTHYECKON TUCCOLUALIMKI KUCIIOT, IeIo4Yein
U COJIeH; TMOJHBIE W COKpalIEHHbIE YPAaBHEHHUS PEAKIUM HOHHOrO OOMEHa;
YpaBHEHUSI pEaKIUi, MOJITBEPKIAIONINX CYIIECTBOBAHUE TE€HETHUUYECKON CBSI3U
MEK]1y BEIllECTBAMHU PA3JIMUHbBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUI
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKIUi;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS;
BO3MOKHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUHN MOCIE MPEeIBaApPUTEIHHOTO
00CYXKIEHHUS C TICAarorom;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB;
MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (opMysie COCAMHEHUS, MACCOBYIO
JIOJIF0 BEIECTBAa B PAaCTBOPE; MPOBOJIUTH PACUYETHI MO YPaBHEHUIO XMUMHUYECKOU
PEAKLMU C OTIOPOU Ha aJTOPUTM;

CJIEIOBATh MpaBUiIaM TOJIb30BAHUSI XMMHUECKOM MOCYI0M U J1ab0paTOpHBIM
000pyZ0BaHUEM, a TAKXKE MPaBHUIIaM OOpaIeHHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSAMU TI0 BBIMIOJIHEHUIO J1A0OPATOPHBIX XMMHYECKUX OIBITOB  TIO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIESCTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a);

MPOBOAUTH PEAKIUU, TTOATBEPKAAIOIINE KAUeCTBEHHBIN COCTaB Pa3IMUYHBIX

BEILIECTB: PAaClO3HABATh OMBITHBIM MYTEM XJIOpUJ- OPOMUI-, HOAUI-, KapOOHAT-,

docdar-, cwimkar-, cynbhar-, TUIAPOKCU-UOHBI, KATUOHBI AMMOHHUS W HOHBI
M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPraHUYECKHX
BEIIECTB;

MPUMEHSITH OCHOBHBIE OINEPAlMA MBICIIUTEIIBHON JESITEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHCHHE, OO0O0OIIECHHE, CHCTEMaTH3aIMI0, BBISBICHHEC MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJIsI N3YUYEHHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HaHUS —  HAOJMIOJeHWe, W3MEpEeHue,
MOJICTMPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE
Bcero 136 1
8  KJIACC (2 u B Henento, Bcero 68 4, U3 HUX 3 4 — Pe3epBHOE BpeMs)

TemaTuueckuii 0J10K, OcHOBHOE coJep:kaHue OcHOBHbBIE BU/BI DJIeKTPOHHbIE
Tema JAesiTeJIbHOCTH 00YUYaIoIINXCH (uudposbie
o0pa3oBaTe/ibHbIE
pecypcbl)

Paznen 1. [lepBonauanbHble XuMuueckue nousaTus (20 u)




Tema 1. Xumust — BakHas
00J1aCTh €CTECTBO3HAHUS
U [IPAaKTUYECKOU
JEATEIIbHOCTH YeJIOBEKa

(5 1)

[Ipeamet xumun. Pons XuMUHU B )KU3HU YETOBEKA.
XUMHS B CUCTEME HAyK. MEeTO bl TTO3HAHUS B
xuMuH. Tena u BemecTBa. PU3HUYSCKHUE CBOMCTBA
BEILIECTB. ArperaTHOe COCTOSIHHE BEIIECTB.
Yucrele BemectBa u cMecu. CriocoOnl
pa3aeneHus CMeCen.

Dusnueckue U XUMUYECKHE SIBIIEHUS.

[Ipu3Haku ¥ ycIOBHs MPOTEKAHUS XUMUYECKUX
peakuuii. 3HaKOMCTBO C MpaBUIIaMU
0€301acHOCTH U MpUEMaMu paboTHI B
XUMHUYECKOH J1ab0opaTopuu.

JleMoHCTpaLMMu:

1. JlabopaTopHoe 000pyI0BaHUE.

2. PaznuuHble BUIbI XUMUYECKOU MTOCY/IbI.

3. O6pasupr  BemectB. 4.  CrnocoObl

pasaeneHus cmecen (punbTpoBanue,

BBINIAPUBAHUE, TUCTHIUIALNS, XpoMaTorpadus).
JlabopaTopHble U NpaKkTHYeCKHe PadoThl
Vlabopamopnuie onvimpl: Onucanue
(u3nueckrux cBOWCTB BeulecTB. Pa3nenenue
CMecH ¢ moMolIbio MaruuTa. Ilpakmuueckue
padomeur:
Ne 1. TIpaBuina paboTsl B 1TabopaTopuu

. PackpbIBaTh CMBICI H3y4aeMBbIX ITOHATHUM.
. PackpsIBaTh poib XMMHUHU B IPUPOJAE U KU3HU
4eJI0OBEKA, €€ CBSA3b C IPYTUMHU HAYKaMHU.

° Pazauuath YHUCTBIC BC€IICCTBA u CMECH,
OIHOPOAHBIC U HECOAHOPOJIHBIC CMCCH.
° Pazauuath (1)H31/I‘ICCKI/IC N XUMHUYCCKUC ABJICHU .

0 Omnpenensate NpU3HAKK XUMHUYECKHX PEAKIMHA |
YCJIOBHS UX MMPOTEKAHUS.

. CnenoBatb HpaBUIaM HIOJTb30BaHUS
XUMHUYECKON OoCyA0u 71a00pPaTOPHBIM
o0opysoBaHHEM, a TaKXe INpaBujaM oOpalleHus ¢
XUMHNYECCKUMHU BEIICCTBaAaMu COOTBCTCTBUH C
MHCTPYKLHUSMU 110 BHIIIOJTHEHUIO TPAKTUYECKUX PadoT.

u

B

° HJ'IaHI/IPOBaTL u MMPpOBOAUTD XUMHUYECKHUMN
OKCIICPUMCHT 110 U3YUYCHHUIO U OIMMCAHHIO (1)I/ISI/I‘~I€CKI/IX
CBOICTB BCIICCTB, CII0CO00B pa3saCIICHUA cMmeceit

BEIIECTB.
. Hcnonp30BaTh MpH  BBINOJHEHUU Y4YEOHBIX
3alaHUd W B MPOLECCE  HCCIENOBATEIbCKOMN
JNEATENbHOCTH  HAYYHO-NONMYJISIPHYIO  JIUTEpPATypy

XUMHYCCKOro COACPIKAHUSA, CIIPABOYHBIC MaTCpUalbl,
pecypcbl nTepHera.

. BeicTpauBath pa3BEPHYTHIE IHUCHbMEHHbIE U
YCTHBIE OTBETHI C OMOPON Ha HHPOPMAIIHIO U3
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U IpuéMBbI 00paleHus ¢ 1ab0paTOpPHBIM
000pyIOBaHUEM.
Ne 2. Paznenenne cMmeceit (Ha mpuMepe OUYNCTKA

TTOBApPEHHOM COJIN)

y4eOHHMKA ¥ CITPABOYHBIX MaT€pPUaIOB, FPAMOTHO
HCIIOJIb30BAaTh U3YUECHHBIN MOHATUNHBIN armapar
Kypca XUMHUHU



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

Tema 2. Bemecta u
XUMHUYCCKHUC peaKLII/II/I

(15 9)

ATOMBI U MOJIEKYJIbl. XMMUUECKHUE 3JIEMEHTBHI.
3HaKkH (CUMBOJIbI) XUMUYECKUX JIEMEHTOB.
ITpocTeie U CII0KHBIE BELLECTBA.
ATOMHOMOJIEKYJISIpPHOE yueHue. XMMHUYECKast
dbopmyia.

BaneHTHOCTh aTOMOB XUMHUYECKHUX 2JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
OTtHocuTenbHAs aTOMHAs Macca.
OtHocuTenbHAsE MOJIEKYJIIpHAs Macca.
MaccoBas 10J11 XMMHUYECKOTO 3JIEMEHTA B
coenquHeHnU. Pu3nyecKkrue 1 XuMUYECKUE
ABJICHUs. XUMHYecKas peakuus. [IpuzHaku u
YCIIOBUS IPOTEKAHUSI XUMUYECKUX PEaKLUi.
XHWMHUYECKUE YPABHEHMS.

Tumb XUMUYECKUX PEAKIIUi (COeTUHEHNS,
pasnokeHus, 3aMelleHns, oOMeHa). 3aKOH
coxpaHeHus Maccol BeniecTs. M. B. JlomoHocoB
— YYE€HBIM-DHLIMKIONEUCT. JleMOHCTpanuu
®duznyeckue sIBIeHU (pacTUpaHue caxapa B
CTYIKE, KUTIEHUE U KOHJICHCAIUSI BOJIBI U T. [1.).
XuMHuecKue siBIeHus (TOpeHue CBeyH,
pa3oXeHHUe caxapa, B3aUMOJIEHCTBUE CEPHOI
KHCJIOTHI C XJIOPUJIOM OapHsi, pa3ioxKeHHe
ruapokcuaa meau(Il), B3aumoneiicTue xemnesa ¢
CEpoM, B3aUMOJCICTBHUE XKeJle3a C paCTBOPOM
comu Meu(1l)). OnbIT, WIITIOCTPUPYIONIUIT 3aKOH
coxpaHeHus Macchl. JlabopaTopHbie
npakTHieckue padotel JlabopaTopHbIe OMBITHI:
[Tpumeps! pusnueckux sSBICHUM (IIaBIEHUE
BOCKa, TassHHE JIbJIA).

[IpuMepsl XUMHUYECKUX SBICHUN

. [IpuMeHSITh eCTECTBEHHO-HAYYHBIE METOJIbI
MMO3HAHUS (B TOM L (W (S HaOJII0IeHHE,
MOJICTUPOBAaHUE, JKCIEPUMEHT) W  OCHOBHBIC
oreparuu MBICJIUTEIBHOMN JIEATEIBHOCTH
(cpaBHeHuWe, KkiIaccUpUKanusi) UL  WU3YYCHHUS
BEIIECTB U XUMHUYECKUX PEAKITUH.

. PackpbiBaTh CMBICT M3y4aeMbIX IOHATHH M

3aKOHOB WM IIPUMEHATH AT IOHATUSA IIPU ONMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUM.

. Paznuuate  ¢Qusnueckue U XUMHUYECKHUE
SIBIICHUSI, OOBACHATh WX CYIIHOCTH C TOYKH 3PEHHS
ATOMHO-MOJIEKYJISIPHOT'O YUECHHUS.

. Onpenenars NpU3HAKU XUMHUYECKUX PEAKLIMM,
YCIJIOBHSI MX ITPOTEKAHUS.

. OOBACHATH  CYHMIHOCTb  (PU3UYECKUX U
XUMAYECKHX  SIBJIGHHH  C  TOYKH  3pEHHUs
aTOMHOMOJIEKYJISIPHOTO YUEHHUS.

. KnaccudunupoBats Xumuueckue peakiuu (1o

YHUCIy M COCTaBY PEArupylolIMX U 00pa3yoLIuXcs
BEIIIECTB).
. CoctaBnarb GopMyIbl OMHAPHBIX BEIIECTB IO

BAJICHTHOCTM U  ONPEAENATH BAJIEHTHOCTH 10
dbopMynaMm  BeIECTB. a PaccraBiars
KO3 (UIIMEHTHI B ypPaBHEHUAX  XUMHYECKHX
peaKIuii.

. CnenoBathb MpaBuIamMm MOJIb30BaHUsA
XUMHYECKON MOCYI0U u 1ab0paTOpHBIM

000pyJOBaHUEM, a TaKXKe MpaBWiIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLHUSMH IO
BBIITOJTHEHUIO JTA0OPaTOPHBIX XUMHUYECKHUX OIIBITOB.
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(mMpokaMBaHUE METHON TIPOBOJIOKH,
B3aUMOJICHCTBUE MeJIa C KUCIIOTOM). Moenu
aTOMOB U MOJIEKYJ. Boiuucnenusn

— OTHOCHUTEIIbHOM MOJIEKYIISIPHOI Macchl
BEIIICCTB;

— MAacCOBOM JOJIM XMMHUYECKOT'0 dJIEMEHTA I10
dbopMyIe coeTuHEHHS

. Hcnonb30BaTe NpH BBINOJIHEHUHM Y4EOHBIX
33JaHMid M B IPOLECCE  MCCIIENOBATENBCKON
JEATENbHOCTH  HAYYHO-TIONYJSIPHYIO  JINTEPATypy
XUMHUYECKOTO COJIEPIKAHUS, CIPaBOYHBIC
MaTtepuaisl, pecypcesl IHTepHeTa.

. BeicTpanBath pa3BEpHYTBIE NHCbMEHHBIE U
YCTHBIE OTBETHI C ONOpPOW Ha WHPOPMAIHIO W3
y4yeOHHKAa M CIIPABOYHBIX MaTEpPHaJiOB, I'PAMOTHO
WCIIOJIB30BaTh M3yYEHHBIN IMOHATUMHBIM anmnapar
Kypca XUMUU

Pa3nen 2. BaxHeiimme npeacraBuTe 1 Heopranudeckux Beniects (30 u)




Tema 3. Bo3ayx.
Kucnopon. [lonsitue 06
okcuax (5 )

Boznyx — cmech ra3os. CoctaB Bo3ayxa.
Kucnopoa — 31neMeHT ¥ IPOCTOe BELIECTBO.
O30H — aJIOTPONHAS MOJU(PHUKAIIHA
kucinoposaa. Haxoxenue kuciopo/a B Ipupo/Ie,
du3nyeckre U XMMUYECKHE CBOWCTBA (peakLuu
OKHCIICHHSI, TOPEHHUE). Y CJIOBUSI BOSHUKHOBEHUS
U npeKkpamienus ropenus. [lonsarue 06 okcumax.
Crioco0b!I IosTy4eHus: KUCIIOpo/ia B 1abopaTopuu
U npoMblnuieHHocTH. [IpuMenenue kucnopoaa.
Kpyrosopor kucnopoza B npupose. Temnosoun
3¢ dexT XUMUYECKOM peakiuu, MOHIATHE O
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U
DHJIOTEPMHYECKHIX PEaKIUIX.

TomnuBo (HeTh, yroyib U MeTaH). 3arpsa3HeHHe
BO3/1yXa, CIIOCOOBI €0 MPEJOTBPALICHHUS.
VYcunenne napHukoBoro 3¢ ¢dekra, pa3pyleHme
030HOBOTO cJos. JleMoHcTpauu
B3aumoneiictue hocdopa, ceprl u xemnesa ¢
KHCJIOPO/I0M (BO3MOXKHO HCIOJIB30BAHNE BUJIEO-
onbITOB). OnpeseneHne co/iep:kaHus KUcuopoaa
B Bo3ayxe. OIbITHI,

JIEMOHCTPHUPYIOIIUE YCIOBHSI BOSHUKHOBEHUS U

. PackpeiBaTh CMBICI U3Yy4acMbIX IOHATUH U
IIPUMEHATh 3TH IIOHATUSA IPU OIMCAHMM CBOMCTB
BEILECTB U UX IIPEBPALLECHUM.

. XapakTepus3oBaTh (onuceIBaTh) COCTaB
BO3/1yXa, (u3MyYecKMe M XHMMUYECKHE CBOMICTBa
KHCJIOpO/ia, CIOCOOBI €ro MOIy4eHUs, IPUMEHEHUEe U
3HAQ4YECHME B IIPUPOJEC U KU3HU YEIIOBEKA.

. CpaBHUBaTh pEaKIMM FOPEHUS U MEJIEHHOTO
OKHCJICHUS.

. Cobupath npuoopel IS MOJTYYCHUS

KHCJI0pOJ1a (BBITECHEHHEM BOJbI U BO3AYXA).

. Pacrnio3naBaTh OMBITHBIM ITYTEM KUCTIOPO/I.

. Hcnonp30BaTh XUMHUUYECKYIO CHMBOJIMKY IS
coctaBieHUs (OpMyN  BEIIECTB, MOJIEKYISPHBIX
YpaBHEHUN XUMHUYECKHUX PEAKUUHA C€ ydacTUEM
KHCIIOpO/Ia.

. OOBACHITD CYIIIHOCTh DKOJIOTUUECKHIX

po0JeM, CBA3aHHBIX C 3arPsI3HEHNEM BO3/1yXa.
. CnenoBate mnpaBuwiaM Oe30macHOW paboThl B
nabopaTopuyd TpHU  HUCMOJNb30BAHUU  XHUMHYECKOM
nmocyasl M OOOpyAOBaHHA, a TaKXkKe IpaBHIIaM
o0pallleHusl C TOPIOYMMH BEIIECTBAMU B OBITY.

° HHaHI/IpOBaTI) " OCYHICCTBJIATE Ha IPAKTUKE
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IIPEKPALLECHUS TOPEHUSL.

JlaGopaTopHble M NpaKTHYeCKHe PadoOThI
Jlabopamopuwiit onvim: O3HAKOMJICHHE C
o0OpasiamMu OKCHIOB.

[TpakTueckast padorta: Ne 3. [lomyuyenue u
coOupaHue KUCI0po/ia, U3yYEHHE €ro CBOMCTB.

Botuucnenus

— MOJICKYJISIPHOW MacChl KUCJIOpO/a U 030HA Ha
OCHOBaHHMHU aTOMHOMN MacChl XUMHUYECKOTO
3JIeMEHTa

XUMHUYECKHE HKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHNU,
JIeJ1aTh BBIBOJIBI 10 PE3YJIbTaTaM HKCIEPUMEHTA.

. VY4acTBOBaTh B COBMECTHOM paboTe B rpymiIie.
. Hcnonp3oBaTe TpU  BHINOJIHEHUH YYEOHBIX
3aaHMA W B IPOLECCE  HMCCIEI0BATENIbCKOU
JESTEIbBHOCTH  HAayYHO-TIONYJISIPHYIO  JINTEPATypy
XUMHUYECKOI'O COJIEp’KaHUs, CIIPAaBOYHbIE MaTEpUaJIbl,
pecypcbl HTepHeTa.

. BoicTpanBath pa3BEpHYTbIE NUCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOHl Ha HHMOPMAIMIO U3
yuyeOHMKa M CIpPAaBOYHBIX MAaTEpHUaJOB, I'PaMOTHO
UCIIOJIB30BaTh M3YYCHHBIM ITOHATUMHBIM ammapar
Kypca XUMUHU




Tema 4. Bogopon.
IlonsiTHe 0 KUCIOTAX U

COJIsAX
(5)

Bonopox — 3neMeHT U IpocToe BELIECTBO.
Haxoxnenue B mpupoje, puandeckue u
XUMHUYECKHE CBOICTBA (Ha mpUMepe
B3aUMOJICVCTBUS C HEMETAJUIAMH U OKCUIAMU
METAaJUIOB), IPUMEHEHHE, CITIOCOObI TTOTYIEHUSI.
[ToHsITHE O KHCIIOTaX U COJISIX.
JleMoHCTpauuu

[Tosryuenue, coOnpaHue 1 pacrio3HaBaHNe
BOAOPOJA.

I'openue Bonopoaa.

B3aumopeiictBue Bogopoaa ¢ okcugom meau(1l).

JlaGopaTopHble M mNpaKTHYeCKHe
Jlabopamopmuwiii onvim:
B3anmoneiicTBre KMCIOT ¢ METaJUIaMHU.
IIpakmuueckas paboma:

Ne 4. TTony4yenue u coOupanue BO10poAa,
M3yYEHHE €r0 CBOMCTB.

padoThI

. PackpeiBath CMBICT H3y4aeMbIX IOHATHU U
MPUMEHATh O3TH TOHATUS TPU ONUCAHUU CBOMCTB
BEIIECTB U UX MPEBPALLICHUMN.

. XapakTepu3oBaTh (ONMUCHIBATh) GU3HUYECKUE U
XUMHYECKHE CBOMCTBA BOAOPOAA, CHOCOOBI €ro
MOJIyYCHUSI, IPUMEHEHUE.

. Cobupats npubOp 15l MOJIYYEHUs BOJIOPOIA.

. Hcnons30BaTh XUMHYECKYHO CHUMBOJUKY JUIS
cocraBineHUs (GOpMyn  BEHIECTB, MOJICKYJISIPHBIX
YPaBHEHUN XUMHUYECKHX pEaKkUMi C y4dacTueM
BOJIOpOAA.

. CnenoBath mnpaBuiaMm Oe3o0macHOil paboThl B
nabopaTopud TpPU  HCIOJB30BAHUM  XUMUYECKOU
Mocynbl W O0OpyHOBaHHS, a TakXke IMpaBuiiaM
oOpallleHus: C TOPIOUYMMU BEIIECTBAMU B OBITY.

. [InanupoBaTh M OCYIIECTBIATH Ha MPAKTUKE
XUMHYECKHE YKCIIEPUMEHTHI, IIPOBOIUTH HAOTIOICHHS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.

. VY4acTBOBaTh B COBMECTHOM paboTe B rpyrmne
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Botuucnenun

— MOJIEKYJISIPHOM Macchl BEIleCTBA HA
OCHOBAaHHUU aTOMHOI>'I MACChl XUMHNYCCKUX
3JIEMEHTOB
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Tema 5.
Koaun4ecTBeHHEBIE

OTHOIICHHUA B XUMHUH
(4 4)

KosmmuectBo BemecrBa. Monb. Mossipaast macca.
3akoH ABoraapo. MomnsipHbIif 00BEM ra3oB.
Pac4érbl Mo XMMHYECKUM ypaBHEHHUSM.

JleMoHCTpanus
OO6pa31ibl BENIeCTB KOJIMYECTBOM 1 MOJIB.

Botuucnenusn

— 00BbéMa, KOJIMYECTBA BEIIECTBA ra3a IO €ro
W3BECTHOMY  KOJMYECTBY BELIECTBA WU
00BEMY;

— 00BEMOB Ta30B MO YpPaBHEHHIO PEAKIMU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHI ra30B

. PackpbiBaTh CMBICIT HM3ydaeMbIX IOHSATUH U
NPUMEHSATH 3TU MOHATHS, A TAKKE U3YUYECHHbBIC 3aKOHbI
Y TEOPHUH JUIsl pELIEHUS PACUETHBIX 3a/a4.

. BpunciiATh  MOJSPHYXO ~ MacCcy  BELIECTB;
KOJIMYECTBO BEIIECTBA, 00hEM ra3a, Maccy BEIIECTBA;

. [IpoBoauth  pacy€Tsl 1O  ypaBHEHUSIM
XUMHYCCKHX PEaKIUi: KOJIUYeCcTBa, 00BbEMa, MaCChI
BEIIIECTBA 110 U3BECTHOMY KOJUYECTBY, 00BEMY, Macce
pEareHTOB WM MPOIYKTOB PEAKLIMH.

. BricTpanBath pa3BEPHYTHIE NHUCbMEHHBIE U
YCTHBIE OTBETHI C ONOpPOM Ha WHPOPMAIUIO W3
yueOHMKAa M CIPAaBOYHBIX MaTepHUAIOB, TPaMOTHO
HCMOJIb30BATh U3YyUYECHHBIN MOHATUITHBIN anmapar Kypca
XUMUHU
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Tema 6. Bona.
PacrtBopsl. [lonsiTue
00

OCHOBAHMSAX

(5 9)

®u3nyecKue CBOMCTBA BOABL. AHAJIN3 U CUHTE3
— METOJIbl U3YUYEHHUSI COCTaBa BOJIBI.
XUMUYECKUE CBOMNCTBA BOABI (PEAKINH C
MeTaJlIaMH, OKCHJIaMH METAJIJIOB U
HEMETaJIOB).

CocraB ocHoBaHuii. [loHsTHE 00 MHIUKATOpAX.
Bopna xak pactBoputens. PacTBopsl.
PacTBOopuMOCTH BELIECTB B BOJIE.
HacpllieHHbIe 1 HEHACBILIEHHBIE PACTBOPHI.
MaccoBas 10714 BeliecTBa B pactBope. Poiib
PacTBOPOB B IIPUPOJIE U B )KU3HU YEIIOBEKA.
Kpyrosopot BozbI B ipupoie. 3arpsisHEHUE
NPUPOIHBIX BOJ. OXpaHa U OUKCTKA
IMPUPOJIHBIX BOJ.

JleMoHCTpauuu

. PackpeiBath CMBICT M3y4aeMbIX MOHSATUHA M
IIPUMEHATh OTH [OHATUS IPU OINKMCAHUU CBOWCTB
BEILIECTB U UX IIPEBPALLECHUM.

. XapaktepuszoBaTh (PU3UYECKUE U XUMHUECKUE
CBOWCTBAa BOJbI, €€ pOJb KakK pACTBOPUTENIS B
MPUPOJHBIX MPOLIECCaX.

. CocTaBisiTh YpaBHEHUS XUMUYECKHX PEaAKIUN
C Y4aCTHEM BOJIBI.

. OOBACHATD CYIIHOCTh 9KOJIOTHYSCKUX
npoOJyieM, CBSI3aHHBIX C 3arps3HEHHEM TPHUPOIHBIX
BOJI, CIIOCOOBI OYMCTKH BOJBI OT MPUMECEH, MEPHI 110
OXPAHE BOJ OT 3arpsi3HEHUS.

. [lmanupoBaTh U OCYHIECTBIISITh HA IMPAKTHUKE
XHUMHAYECKHUE SKCIEPUMEHTBI, MPOBOJIUTH
HaOIOJIEHUs, JIe7IaTh BBIBOJBI 10 pe3yibTaTam
JKCIEPUMEHTA.
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:‘)J'IeKTpOJ'II/I?) BOJEbI, CHUHTC3  BOJBI,

B3aMMOJIEMCTBHE BOJBI C MeTajlJlaMU
(Na, Ca) (BO3MOXHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB).

PacTBopeHue BelecTs ¢ pa3anvHon
PacTBOPUMOCTHIO.

UccnenoBanue pacTBOpPOB KUCIOT U LIEIOYEH C
MOMOIIBbIO UHANKATOPOB.

JlabopaTopHble M MpaKkTHYecKHe PA0OTHI
Ipakxmuueckas paboma:

Ne 5. TIpuroroBiieHue pacTBOpPOB C
onpeAes€HHON MacCOBOM 101N PaCTBOPEHHOTO
BeulecTBa. Boiuucnenusn

— C MCTIOJIb30BaHUEM MOHATHUS «MaccoBast OIS
BEIIECTBA B PaCTBOPE»

. CnenoBate mpaBuiiaM Oe3omacHoi padoThl B

nabopatopud TpPU  UCIOJIB30BAHUM  XMUMHUYECKOM
HOCy/bl U1 000PYIOBaHUS.
. [IpoBOANTH BBIUKCICHHUS C MPUMEHEHHUEM

IOHATHA «MACCOBasd O0JIs1 BEIICCTBA B paCTBOPE».

. Hcnonp30Bath MpH  BBIIOJHEHUU Y4YEOHBIX
3aJaHMd W B MPOLECCE  HCCIENOBATEIbCKOMN
JOESITEIbHOCTH  HAYYHO-IOMYIAPHYIO  JIMTEPATYPy
XUMHYCCKOI'0 COACPIKAHUA, CIIPABOYHBIC MAaTCpUalibl,
pecypcbl HTepHeTa.

. BricTpanBath pa3BEPHYThIE IHUCbBMEHHBIE U
YCTHBIE OTBETHI C OMOpoM Ha UWHOOpPMAIUIO U3
ydeOHMKAa ¥ CIPaBOYHBIX MaTepHUaIOB, TPaMOTHO
HCMOJIb30BATh N3yYCHHBIN MOHATHITHBIN anmnapaT Kypca
XUMUHU




Tema 7. OcHOBHBIE
KJIACChI
HEOPraHUYeCKHuX

coeIMHEeHM
(11 9)

Knaccudukanus HeopraHU4eCKUX COSTMHEHUH.

Oxkcuppl: coctaB, kiaccupukanus (OCHOBHBIE,
KHUCIIOTHEIE, aM()OTEpPHEIE,
HecoJIeo0pa3yroIue), HOMEHKIAaTypa
(MexxnyHapoHas u TpuBHaiibHas). [Tomyuenue
U XUMHAYECKUE CBOWCTBA KHCIIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB.
OcHoBaHuUsI: COCTaB, KJlaccuukanus,
HOMEHKJIaTypa (MeXIyHapOaHas U
TpUBHANIbHASA ), GU3HUECKUE U XUMUYECKUE
CBOICTBa, ciocoObI mony4yenus. Kucmotsr:
cocTaB, Kiaccu(uKanus, HOMEHKIATypa,
dbuznyeckne 1 XuMHUYeCKre CBONCTBA,
CHOCOOBI MOTYYECHHUS.

Psn akTUBHOCTH METAJLIOB.

Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI

. KnaccudunupoBaTs n3ydaemble BEIIECTBA MO
COCTaBY U CBOMCTBaM.

. CoctaBnate (GOpMyIbl OKCHJIOB, KHCIIOT,
OCHOBAaHU, colei ®W  Ha3pIBaTb  HUX IO
MEKIyHApOAHOW HOMEHKIIATYPE.

. [IporHo3upoBate CBOMCTBAa BEIIECTB HA
OCHOBE OOIIMX XUMHYECKUX CBOMCTB H3yYCHHBIX
KJIACCOB/TPYIT BEIIECTB, K KOTOPHIM OHH OTHOCSITCAL.
. CocTaBisiTb ~ MOJIEKYNSpHBIE  ypaBHEHHUS
peaKurii, WITIOCTPUPYIOIMIMX XUMUYECKUE CBOKCTBA
U CIOCOObI  NOJYYEHHS  BEUIECTB  M3YYEHHBIX
KJIAcCOB/TPYINI, a  TaKkKe  IOATBEP)KAAIOIINX

TCHETUYECCKYI0  B3aUMOCBSI3b ~ MEXIy Humu. [
[Ipon3BOANTH BBHIYUCICHUS 10 yPABHEHHSIM

XAMHYECKHUX PEAKIUH.

. [InanupoBaTh U OCYIIECTBIISITH HA MPAKTHKE

XUMHUYECKHE IKCIIEPUMEHTHI, MIPOBOANTH

HaOJII0JICHNS, JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
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IIOJIy4E€HUS, B3AUMOJICHCTBHE COJIEH C JKCIIEPUMEHTA.

METajlaMHM, KHCIIOTaMU, IIEJI09aMH U COJISIMHU. . CnenoBarh mpaBuiaMm 0e30macHOi paboThHl B
['eneTnueckasi CBA3b MEXKIY KJIaCCaMU nabopaTopud TPH  HUCIHOJIb30BAHUHM  XUMHUYECKOU
HEOPraHWYECKUX COETUHEHUI. MOCYIbI U1 000PYAOBaHUSI.

. Hcnonp30BaTh MNpu BHINOJHEHUH Y4YeOHBIX
JdemoHcTpanu 3aJaHMd W B TIPOLIECCE  MCCIENOBATEIbCKOM
OO0pa3ipl HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX | IESITEIFHOCTH — HAYYHO-TIOMYJISIPHYIO  JIMTEPATYPy
KJIACCOB. XUMHUYECKOTO COACPIKAHUS, CIIPABOYHBIC MATEPUAIBI,
BzaumopeiicTBue pacTBopa CEpHOM KHUCIIOTHI € pecypceel Mutephera.
okcuaoM meau(Il). Peakuus HelTpanuzanuu. . BeicTpauBath pa3sBEPHYTHIE NHUCbMEHHBIE U
BhITECHEHHE OJHOrO METAIIA APYTUM U3 YCTHBIE OTBETHl C OMNOpON Ha uHMOpPMALUIO U3
pacTBOpa COJIH. yuyeOHMKa M CHOPaBOYHBIX MAaTepuajoB, TPaMOTHO

WCIIOJIb30BaTh H3YYECHHBIM MOHATUWHBIA armapar
Kypca XUMUHU

JlabopaTopHblie n NpakTH4YeCKHe PadoThI
Jlabopamopuvie onvimoi:

BzamMmoeiicTBHE KHCIOT ¢ METaIaMH.
[Tonydyenune HepacTBOPUMBIX OCHOBAHHIA.
B3anmoneicTBre HEPACTBOPUMBIX OCHOBAHUH C
KHCIJIOTaMH.

Paznoxenne ruapoxcuaa menu(Il) mpu
HarpeBaHUMU.

Ipaxmuyeckas paboma:

Ne 6. Perienne skcriepuMEHTATBHBIX 33124 110
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
coequHEHMIY. Boiuucnenus

— 110 YPaBHEHUSIM XUMUYECKUX peaKui

Pasnen 3. [lepuoanuecknii 3axon u [lepuoanueckasi cucrema xumnueckux 3j1eMeHToB [, U. MenaeneeBa. CTpoeHue aToMoB. XMMH4YeCKas CBA3b.
OKHUCIUTEILHO-BOCCTAHOBHTEIbHBIE peakuuu (15 1)




Tema 8.
Iepuoauveckuii 3aK0H
u Ilepuoanueckas
cHCTeMa XUMHYeCKHX

[TepBbie MONBITKY KJIACCU()UKALUU XUMUIECKUX
as1eMeHTOB. [loHsATHE O TpyMIax CXOAHbIX
AJIEMEHTOB (1LIE€JI0YHBIE U IIEJI0YHO3EMEIIbHBIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE Ia3bl).
DneMeHThI, KOTopble 00pa3yroT aMm(poTepHbIE

. PackpsiBaTh CMBICH IEPUOANYECKOTO 3aKOHA.
. [lonumats  cyiiecTBOBaHUE
3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(M3MeHeHue panycoB aTOMOB U
ANEKTPOOTPHULATEILHOCTH) U UX COEIMHEHU OT

https://foxford.ru

MEePUOINYECKON

https://resh.edu.ru

https://educont.ru/

3J1eMEHTOB
. K. MennaeneeBa.
Ctpoenue atoma (7 4)

OKCH/JIbI I TUAPOKCHUIBL.
[lepuonnueckuii 3akoH u [lepuonnueckas
CHUCTEMa XMMUYECKUX AIIEMEHTOB

. W. Menngeneesa. Ilepuoapl, rpyImisl,
noarpymnmnbl. OU3NYECKUN CMBICIT MOPSAIKOBOrO
HOMeEpa 3JIEMEHTa, HOMEPOB NIEPHUO/A U TPYIIIIHI.
Crtpoenue atoMoB. CocTaB aTOMHBIX SIJIEP.
N3oTomnsl. DnekTpoHsl. CTpOEHNE 3JIEKTPOHHBIX
000J104€K aTOMOB NEPBbIX 20 XMMUYECKUX
anemeHToB [lepuonnueckoit cucremsr /. .
Meuneneena.

XapakTepUCTUKAa XMMUYECKOT0 3JIEMEHTA 10
ero nojoxxeHuto B [lepuoanueckoit cucreme /1.
N. MenneneeBa. 3nauenue [lepuoauueckoro
3akoHa u [leproanueckoi cucTeMbl
XUMHUYECKHX 3JIEMEHTOB JIJIsl pa3BUTHS HAYKU U
npaktuku. [. . MenzaeneeB — y4éHblii,
MEearor ¥ rpak/IaHuH.

JleMoHCTpanuu

KopoTtkonepruoanas v AMMHHONEPUOTHAS
dbopmpsl [Teproandeckoit CUCTEMBI XHMHUYECKUX
anemenToB 1. . Menpeneena.

O3zHakoMJieHHE ¢ 00pa3liaMu METaJIOB U
HEMETAJLJIOB.

IIOJIOKCHHUS B HGpHOILH‘-IGCKOfI CUCTCMC U CTPOCHUA
aroma.

. VYcraHaBnuMBaTh CBSI3b MEXKAY IOJOKEHHEM
3JIEMEHTAa B MEPUOJUYECKON CHUCTEME U CTPOCHUEM
ero aroma (cocTtaB W 3apsj sjapa, 0OIIee YHCIIOo
AJIEKTPOHOB M PAaCHpEAEICHUE UX IO SJIEKTPOHHBIM
CJI0SIM).

. IIporno3uposars XapakTep W3MEHEHHUS
CBOWICTB JIEMEHTOB M MX COCJUHEHUH MO IpyIIamM 1
nepuogaM [leproanueckon CUCTEMBI.

. XapakTepru3oBaTb XMUMHYECKHE  DIIEMEHTHI
MEPBBIX TPEX NEPUOAOB, KalWs, KaJbLMS IO X
nonoxenuto B lIlepuogmyeckonn cucreme . M.
Meneneena.

. CrnenoBaTh mpaBuiIamM 0e30macHOW pabOTHI B
nabopaTopuM TPU  HCTOJIB30BAaHUU XUMHUYECKOU
MOCY/IbI 1 000pYOBaHUSI.

. BricTpanBath pa3BEPHYTHIE NUCHMEHHBIE U
YCTHBIE OTBETHl C OMOpPOH Ha HWHPOPMAIUIO W3
y4eOHMKa W CIPAaBOYHBIX MaTEpPHAIOB, T'PAMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM IOHATUMHBIA anmapar
Kypca XUMHH.

. Hcnonp30BaTh TpU  BBIMOJTHEHUH YUCOHBIX
3aJIaHAK TEKCThI YI€OHHUKA, CIIPABOYHBIE MaTEPHAITBI



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

JlabopaTopHblie u npakTHYecKne padoThl
Jlabopamopmuwiii onvim:
B3aumoneiictBue  ruapokcuaa
pacTBOpaMM KHUCJIOT U LIEI0YEN

[IUHKA C

(ITepuonnyeckyto CUCTEMY XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa, TabauIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAHMH U COJIEH B BOJIE, DJICKTPOXUMHUYECKUH Psif
HAIpPsDKEHUN METAIIOB).

. Hcrnonb3oBarh MpU  BBIMOJHEHUU YYEOHBIX
3aJaHUil U B TpoIecce  HCCIeA0BaTeIbCKOM
NEATETLHOCTH  HAYYHO-TIONMYJSIPHYIO — JIUTEpaTypy
XUMHUYECKOTO COACpkKaHUs, CIIPAaBOYHbIE MAaTEPUAIbL,
pecypcsl HTepHeTa

Tema 9. Xumnueckas

DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHYECKHUX

0 PackpbIBaTh CMBICI U3Y4a€MbIX IIOHATHN.

https://foxford.ru

CBA3b.
OKHCINTEIHLHOBOCCTAHO
BHUTEJIbHbIC PeaKIIUN

(8w

JJIEMEHTOB.
Xumuueckass CBs3b (MOHHAs, KOBAJCHTHAs
MOJIIPHAs ¥ KOBAJICHTHASI HETIOJIAPHA ).
CreneHb OKUCIICHUS.
OKHCITUTEITEHO-BOCCTAaHOBUTEILHBIC PEAKIIUN
(OBP). [Ipotiecchl OKUCTCHUS U
BOCCTaHOBJICHHS. OKUCIUTENHN U
BOCCTAHOBUTEJIH.

JleMoHCTpauuu
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU:
TOpeHHe, peaKkuu pPa3IoKeHUs, COETUHEHUS

° OHpCIIGJI?ITI) BHU XUMHYECKOM CBA3HM B

COC/IMHECHUH.
. OmnpenensTh CTeNeHb OKUCICHUS XUMHUYECKOTO
aIIeMeHTa Mo (OpMyIie ero COeTUHEHUS.

. Onpenensrtob

JEMEHT  (BEIIECTBO)

(BemecTBo)

OKUCITUTENh u 3JIEMEHT
BOCCTaHOBUTEJb.

. OOBACHATH CYIIHOCTH MPOIECCOB OKUCICHUS U
BOCCTAHOBJICHHUSI.

. CocTaBiATh 3JEKTPOHHBIM OanaHCc ¢ y4€ToM
YrClia OTJAHHBIX U MIPUHSTHIX SJIEKTPOHOB.

. CocraBnsTh ypaBHEHUE OKHUCJIUTENBHO-
BOCCTAHOBUTEIBHOMN pEAKIUU.

. Hcnonp30BaTh MpH  BBINOJIHEHUU Y4EOHBIX
3aJJaHUN TEKCThl ydeOHHKa, CIPaBOYHbIE MaTepUabl
(MepuoINYecKyto CUCTEMY XUMHYECKUX 3JIeMeHTOB /l.
N. MenneneeBa, Tabmuily pacTBOPUMOCTH KHCIIOT,
OCHOBAHMU M COJIEH B BOJE, DJICKTPOXUMUYECKUHN Pl

HaIpsDKEHUH METaJIOB)

https://resh.edu.ru

https://educont.ru/
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9 KJIACC (2 u B Hezenro, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

TemaTuueckuii 0J10K, OcHoOBHOE coJep:KaHue OcHOBHbBIE BU/BI JIeKTPOHHbIE
Tema AesITeJIbHOCTH 00YUYaloIINXCH (uudposbie
o0pa3oBaTe/ibHbIE
pecypcbl)

Pasnen 1. IleponavanbHbie xumudeckue moustus (20 q)




IloBTOpEHUE U
yriay0JjeHne 3HAHU
OCHOBHBIX pPa3/iesIoB

Kypca 8 kiacca
(59)

[Iepnonnueckuit 3axoH. Ileprnoauyeckas
cHCTEeMa XMMHUYEeCKUX snemMeHToB /. 1.
MenpeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJlusl, KaJbLIKUA U UX COCUHEHUN B
COOTBETCTBHUH C MOJI0KECHUEM DJICMEHTOB B
MePUOINYECKON CUCTEME U CTPOCHHUEM UX
aTOMOB.

Knaccudukanus 1 HOMEHKIIATypa
HEOPraHUYECKHX BEIIEeCTB (MEXKIyHAPOAHAS U
TpUBUAJIbHASA). XUMUYECKUE CBONCTBA BEIIECTB,
OTHOCSIIIUXCS K PA3JIMYHBIM KJIaccam
HEOPraHUYECKUX COEUHEHUN, UX TeHETHYECKas
CBA3b HEOPraHWYECKUX BelecTB. CTpoeHue
BCIECTBA: BUJIBI XUMUYECKOM CBS3U M THIIBI
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX CTPOCHHUSI.

JleMoHCTpauuu

1. Mogenu  KpUCTAJUIMYECKUX  PEIIETOK
HEOPraHWYECKUX BEILECTB.

2. KopoTkoneproaHas U AIMHHONIEPUOIHAS

¢dopmel [leproanueckoil cuCTeMbl XUMUYECKUX
anemenToB . 1. Menaeneera

. XapakTepu3oBaTh XHUMHAYECKHE 2JIEMEHTHI
MEPBbIX TPEX IMEPUOMOB, KU W KaJIbLHs IO HX
nonoxkenuto B Ilepmommueckoit cucreme J[. U.
Menpeneena.

. Knaccudunuposatsb u Ha3bIBaTh

HEOPraHWYECKUE BEILIECTBA U3YUYECHHBIX KJIACCOB.
® OnuceiBaTh O6HII/IG XUMHNYECCKHUEC CBOMCTBa
BEILECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATh CBOWCTBA
IIpUMEpPaMH MOJIEKYJIIPHBIX YPaBHEHMM XMMHYECKUX
peakiui.

. Onpenenarb BUJA XUMHUYECKOH CBSI3M W THII
KPUCTAJUIMYECKOW PEIIETKN BEIECTBA.

° HpOFHO3I/Ip0BaTL CBONMCTBa BCIICCTB B

3aBUCUMOCTH OT UX CTPOCHHUS.
. BeicTpauBath pa3BEpPHYTHIE IIUCBMEHHBIE H
YCTHBIE OTBETHI C OTIOPOM Ha HHPOPMAIUIO U3 yueOHUKa
U CIPaBOYHBIX MAaTEPHAIOB, I'PAMOTHO HCIOJb30BaTh
U3Y4YCHHBIN MIOHATUMHBIN aImapaT Kypca XUuMHUH.

. Hcnonb3oBaTh Mpu  BBINOJHEHUH  Y4EOHBIX
3aJaHMi W B TIPOLlECCE€  HCCIEN0BATENIbCKON
NEATEIBHOCTH  HAy4YHO-TIONMYJSIPHYIO  JIUTEpaTypy

XAMHYECKOIO COJEpkKAHUs, CIPABOYHBIE MaTepHUallbl,
pecypcel MHTepHeTa

https://foxford.ru

https://resh.edu.ru
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Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH
XHMHUYECKHX PeaKui
(4 )

Krnaccudukanus XuMHUECKUX PEAKITUH 110
Pa3IMYHbIM NPU3HAKaM (I10 YUCILY U COCTaBy
Y4aCTBYIOLIUX B PEAKI[MU BELIECTB, 11O
TEII0BOMY 3(PPeKTy, Mo U3MEHEHUIO CTeNeHel
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 10
00paTHUMOCTH, TI0 YIaCTHIO KaTalIn3aTopa).
OK30- U DHIOTEPMUYECKUE PEAKILINH,
TepMOXuMHuueckue ypaBHeHus. [lonstue o
CKOPOCTH XMMHUYECKOM peakuuu. [lonstue o
TOMOTEHHBIX U T€TEPOre€HHBIX PEaKLUSIX.
[TonsaTne 06 06paTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX PEAKLIMSIX.

[loHsiTHE O XMMHMYECKOM pPABHOBECHUHU.
@akToppl, BIMAKOLIME HA CKOPOCTbH
XUMHUYECKON peaklUd U TOJ0XKEHHUE
XUMHYECKOTO PAaBHOBECHS.

JdeMoHCcTpauuu
1. 3aBucumocThb

CKOpPOCTH XUMUYECKOU

PEaKIMM OT PA3IUYHBIX (PaKTOPOB.
2. BozpeiictBue Kkaraimsaropa Ha CKOPOCTB
XUMHUYECKON PEAKIUN.

3. Ilpumepsl  HEOOpaTUMBIX M OOpaTUMBIX
peaKiui.

4. CmeuieHue paBHOBECHS XUMUYECKON
peaKInu.

Buviuucnenusn

— KOJINYECTBa BellecTBa, 00bEMa M Macchl
pEareHToB WM IPOJIYKTOB IO YpaBHEHUSIM
XUMHYECKUX PEaKIui

. PackpeiBaTh CMBICI H3y4aeMbIX MOHSATUA U
MPUMEHATh 3TH NOHATHS NPU ONUCAHUM CBOWCTB
BEILIECTB U UX MPEBPALLICHUM.

. KnaccudumupoBarh XUMHYECKHE PEAKIIUH 110
Pa3JIMYHBIM IPU3HAKAM.
. YcranaBiuBaTh 3aBHCHUMOCTh CKOpPOCTH
XUMHYECKOHN peaKIuy OT Pa3IMYHbIX (PaKTOPOB.

. [IporHo3upoBath BO3MOKHOCTH MPOTEKAHUS
XMMHYECKHUX MPEBPALCHUI B PA3JUYHBIX YCIOBHUSX.

0 Onpenenarb OKUCIUTENb U BoccTaHOBUTENb B OBP.

. CocraBisTh AJIeKTPOHHBIN OanaHc peakiuu. [
[Ipon3BOAUTH BBIYUCIEHUS 1O XHUMUYECKUM
YPaBHEHUSM.
. BricTpanBath pa3BEPHYTHIE IHUCbMEHHBIE U
YCTHBIE OTBETHl C OMOpOM Ha HHPOPMAIMIO U3
y4eOHMKa W CIOPaBOYHBIX MaTepUajioB, TPaMOTHO
HCIIOJIb30BaTh MW3YYEHHbI IMOHATUHHBIA amnmapar
Kypca XUMHH.
. Hcnonp30BaTh TpU BBHIMOTHEHUH Y4YEOHBIX
3alaHMA U B IIPOLIECCE  HCCIIEN0BATENbCKOMU
JIEATEIbHOCTH  HAy4YHO-TIOMYJSPHYIO  JIUTEPATYPY
XAMHYECKOTO COAEp>KaHUsl, CIIPABOYHbIE MaTEpPHUAIbI,
pecypcbl MaTepHeTa




Tema 2.

Teopus 3MEKTPOTUTHUECKOM TUCCOLIUALINH.

0 PackpsIBaTh CMBICI M3Yy4aeMbIX IIOHSATHH, a TaKKe

DJIeKTPOJIMTHYECKAS DIEKTPOIUTHI U HEDJIEKTPOJIUTBI. CMBICJI TEOPHH JIEKTPOTHUTHICCKOM

JUCCOHAIMS. Karnonsl, aHnoHbl. MeXaHU3M JMCCOLMAIMHU | AUCCOIUAIIUM.

XumMu4yecKkune BCIICCTB C pa3IM9YHbIMH * OOBSCHATD NPUYUHBI  AIIEKTPOIPOBOTHOCTH
peaKkuuu B pacTBOpax | BUAAMHU XUMHUYECKOW cBsizu. CTemneHb BOJIHBIX PacCTBOPOB.

(8 1) aucconuaiuy.  CHibHbIE U ClIa0bie . CocTaBisATh ypaBHEHHs AMCCOLMALMM KHCIIOT,

AIIEKTPOJIUTHI.
Peakuuu noHHoro ooMeHa, yCIOBUS UX
nporekanus. MIoHHbIE ypaBHEHUs peaKuil.
XHUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAaHUN U
coJieil B cBeTe MpeacTaBiIeHuil 00
AIEKTPOJIUTUYECKOM nucconmanuu. Cpena
pactBopa. [ToHsITHE O THAPOIN3E COJEH.
KadecTtBeHHbIe peakiiuy Ha KATHOHBI U
aHUOHBL. [leMOHCTpanun

DnexTpuueckas IMPOBOJUMOCTb PacTBOPOB
BEILIECTB; ABUKEHUE HMOHOB B AJIEKTPUUYECKOM
ToJIe.

OMNBITHL, WILTIOCTPUPYIOIINE IPU3HAKU
MPOTEKAHUS peaKInii HOHHOTO 0OMeHa. OTBITHI
10 OMPEJIETICHUIO CPeIbl B PACTBOPAX COJe
(xmopuaa HaTpusi, KapOOHATa HATPUS, XJIOPHUIA
LIUHKA).

JlaGopaTropHble H MPpaKTHYECKHE PA0OTHI
Jlabopamopnwiii onvim:

Peakuuu nonHoro oOMeHa B pacTBOpax
AeKTpoJuTOB: cyibhara meau(Il) u mémnoun,
KapOoHaTa HaTPUs U COJSIHON KUCIIOTHI,
peakius HeUTpaTn3aui MKy THAPOKCUIOM

LIEJI0YEN M COJIEH, ITOJIHBIE W COKpAllEHHbIE HWOHHBIC
YpaBHEHMsI XUMUUYECKUX peakluii HOHHOTO OOMEHa.

. [TnanupoBaThb M OCYIIECTBIATh Ha HPAKTUKE
XUMUYECKHE SKCIIEPUMEHTHI, IPOBOJUTH HAOIIOCHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yJbTaTaM SKCIIEPUMEHTA.

. CrnenoBare mpaBuiaM Oe30macHOil paboOThHl B
1abopaTopuy MpHU UCIIOIB30BAHUH XUMUYECKOU MOCY b
1 000pyTI0BaHUS.

. [Tpon3BOUTH BBIUUCIEHUS MO XUMHUYECKUM
YPaBHEHUSIM.
. BeicTpauBate pa3BEpHYTbIE IHUCbMEHHbIE U

YCTHBIE OTBETHI C ONIOPOI Ha HH(MOpMAITHIO U3 yueOHUKA
U CIPAaBOYHBIX MaTEpHUaAjOB, I'PAMOTHO MCIIOJIb30BaTh
V3YYEHHBIN NOHATUIHBIN ammapaT Kypca XUMHH.

. Hcnonp30BaTh TpU  BBIOTHEHUH  Y4€OHBIX
3aJaHUA W B TIPOIIECCE  HMCCIE0BATEIIbCKOM
JESTENbHOCTHA HAy4YHO-TIOIYIAPHYIO JIUTEPATYPY

XMMHUYECKOTO COAEPKaHUsA, CIIPABOYHBIE MAaTEpPHAJIbI,
pecypcel MHTepHeTa




KaQJIAsL ¥ COJISTHOM KUCIIOTOM.
IIpaxmuueckas paboma:
Ne 1. Pemienuie skcriepMMeHTaIbHBIX 3314 110

TeMme. Botuucnenun
—I10 ypaBHeHI/ISIM XUMHNYCCKUX peaKI_[I/If/’I

Pa3nen 2. HemeTtasuibl u ux coemHenus (24 u)




Tema 3. Oowasn
XapaKTepUCTHKA
XHMHYECKUX
3JIEMEHTOB
VIIArpynnsl.
I'ajorenn!

(4 1)

OO01mas XxapakTepHUCTHKA TaJIOTCHOB.
Oco0eHHOCTH CTPOCHHS AaTOMOB ATUX
3JIEMEHTOB, XapaKTePHbIC JJIsl HUX CTCIICHH
okucnenus. CtpoeHue U pusnyecKue CBoMcTBa
IMPOCTBIX BCUICCTB — I'aJIOI'CHOB. XuMH4YecKre
CBOWCTBA Ha IPUMEPE XJI0pa (B3aMMOJICHCTBHE C
METaJUIaMH, HEMETaJlIaMu, IeJI0YaMH).
Xnoposogopo. ComsiHasi KHCIIOTa, XUMUYECKHE
CBOWCTBA, MOJyYCHHE, IPUMCHEHUE.
KauecTBenHnIe pCaKkuuu Ha raJJorcHua-uoOHbI.
JleiicTBHE XJIOpA U XJIOPOBOAOPO/1a HA OPTaHU3M
4eJloBeKa. BaxkHenmme XJIopuabl U UX
HAXOJXKJ/ICHHUE B MPHPOJIC.

JdeMoHcTpauuu
BI/IIIGOMaTepI/IaJ'IBII TraJIOT€Hbl U HX

coequHeHus. OOpas1ibl XJIOPUIOB.

JlabopaTopHble U NpaKTHYeCKHe PadoThI
Jlabopamopmuwiii onvim:

Pacno3znaBanue XJIOpUI-UOHOB.

Ipaxmuueckas paboma:

Ne 2. TlomryueHue CONSTHOM KUCIOTHI, U3y4SHHE
e€ CBOMCTB.

Botuucnenun

— 110 YPaBHEHUSAM XUMHUYECKUX PEAKIIUi, eclu
OJIMH M3 PEareHTOB JJaH B U30BITKE;

— 00BEMOB Tra30B MO YPaBHEHHIO PEAKIUU Ha
OCHOBE 3aKOHa 00bEMHBIX OTHOIICHUH T'a30B

. OObBsicHATH ~ OOmIME  3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB HEMETA/UIOB U HUX COCIMHCHUM B
npeaenax MajblX IEPHOJOB M TJIABHBIX IOJACPYIIT
[Tepuoanyueckoil CUCTEMBI XMMHUYECKHUX JJIEMEHTOB C
y4E€TOM CTPOCHUS UX ATOMOB.

. Xapaktepu3oBaTh (HU3UYECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIECTB TaJOreHOB (Ha IpHUMEpE
XJIOpa) U CIOKHBIX BELIECTB (XJIOPOBOAOPO/IA, XIOpHUIa
HATpUs), CHOCOOBI MX TONyYeHUs, NpPUMEHEHUE U
3HAYEHUE B MPUPO/JIC U KU3HU YEJIOBEKa.

. Onpenensath raJoreHu-uOHbI B pacTBOPE.

. [ImanupoBaTh W OCYWIECTBIISITh HAa MPAKTHKE
XUMHUYECKHAE DKCIIEPUMEHTHI, MPOBOJANTHh HAOJIOICHUS,
JIeTIaTh BBIBOJBI [0 PE3YJIbTATaM IKCIEPUMEHTA.

. CnenoBate mnpaBuiam Oe3onacHoi palOOTHl B
abopaTOPUU IIPU UCTIOJIL30BAaHUU XUMUYECKON TTOCY/IBI
U 000py/IOBaHMSL.

. BeicTpauBate pa3sBEpHYTHIE MHCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MH(OpPMALIKIO U3 yUeOHHKA
U CIPaBOYHBIX MAaTEpPHAIIOB, I'PAMOTHO HCIIOJIb30BaTh
V3YYEHHBIN NOHATUIHBIN amapaT Kypca XUMHUU.

. Hcnonp30BaTh TMpH  BBINOJIHEHUH  Y4E€OHBIX
3aaHME U B TPOLIECCE  HMCCIENOBATEIBbCKON
JIEATETLHOCTH
. HAy4YHO-TIOMYIAPHYIO JIUTEPATYPY XUMHYECKOTO
COIEpXKaHus, CIpPaBOYHBIE MaTE€pHabl, PECYPCHI
WNurepuera

https://foxford.ru
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Tema 4. Ooman

OO6m1as xapakTepucTuka 31eMeHTOB VIA-

0 OObsAcCHATH 001IMEe 3aKOHOMEPHOCTH B
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XapaKTepPUCTUKA
XMMHYECKHX 3JIEMEHTOB
VIArpynnsl.

Cepa u eé coequHeHust
(5w

rpynnbl. OCOOEHHOCTH CTPOSHHSI ATOMOB 3TUX
3JIEMEHTOB, XapaAKTEPHBIE ISl HUX CTENEHU
okucienus. CtpoeHue u pusnueckue CBoicTBa
MIPOCTHIX BEIIECTB — KHUCIOPO/Ia U CEpHI.
AJIOTpOnHbIE MOAU(PHUKAIIUN KUCIOPOIa U
cepbl. XMMUYECKHE CBOWCTBA CEPHI.
CepoBojnopoi, ctpocHHe, (U3HUECKUC U
XUMHueckue cBoricTBa. OKCHBI Cepbl Kak
MIPEICTaBUTENIH KUCIOTHBIX OKCUI0B. CepHas
KHCII0Ta, PU3NYECKHE U XUMUUECKHUE CBOWCTBA
(obmmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U
cneuupuyeckue), MpUMEHEHHE.

XUMUYECKHE peaklnu, JIe)Kallue B OCHOBE
MPOMBIIIJIEHHOTO C1I0c00a MOJTyYeHHs CEPHOM
KHCJIOTHI. ATMapaTtsl U MPOTEKAIOIINE B HUX
npoliecchl (Ha MpuMepe MPOU3BOJCTBA CEPHOM
KHCIIOTHI).

Conu cepHOM KHCIOTHI, KAUECTBEHHAs pEeaKIIUs
Ha CyJlb(aT-HoH.

Haxoxnaenue cepbl 1 €€ coeTMHEeHUN B
pupoe. XMMUYECKOE 3arpsa3HEeHHE
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI
(KUCIIOTHBIE TOXKIM, 3arpsiI3HEHHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILECHHS.

JdeMoHcTpauuu
Konnexkuuu (Buaeomarepuansl): cepa u eé

COCTUHEHMSI.
OO6yrinuBaHue caxapa 1oJi IeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.

U3MEHEHUU CBOWCTB 3yieMeHTOB VIA-rpynmbl U ux
COEJIMHEHUI C yUETOM CTPOEHHUS UX aTOMOB.

. XapakTepu30BaTh (PU3MUECKUE U XUMHUECKUE
CBOIICTBa MPOCTOr0 BEIIECTBA Cephl U €€ COeNMHEHUN
(cepoBojiOpO/ia, OKCHJIOB CEpPbI, CEPHOW KHCIOTHI,
Cynb(haToB), CIIOCOOBI UX MPUPOJIEC W KU3HU YCIIOBEKA.

g Omnpenensite  HaiM4ue  Cynb(}ar-MOHOB B
pacTBope.

. OOBSCHATH CYIIHOCTH IKOJOTHUECKUX MPOOIIEM,
CBSI3aHHBIX C IEPEPaOOTKOI COCTUHEHNUH CEPBI.

. [ImanupoBaTh W OCYIIECTBISATH Ha MPAKTHUKE
XUMHUYECKHE IKCTIEPUMEHTHI,

. [TpoBoauTh HaOIIOAEHUS, AeNaTh BBIBOJABI IO
pe3yibTaTaM dKCIIepUMEHTA.

. CnenoBate mnpaBuiaMm 0Oe3omacHOM pabOTHl B
nabopaTopud  TpU  MCIOJIB30BAaHMUM  XHUMHYECKOM
HOCYJIbl U 000PYAOBaHMUSL.

. [Tpon3BOUTH BBIUUCIEHUS 10 XHMHUYECKUM
YPaBHEHUSIM.

. Hcnonb30BaTh MNpU  BHIIOJIHEHUH  Y4EOHBIX

3aJJaHUH TEKCThl Y4eOHHKa, CIpPAaBOYHBIC MaTepUaJIbI
(ITepnonnyeckyro cuCTeEMY XMMHUYECKUX JIEMEHTOB /.
W. MenneneeBa, TabiuIly pPacTBOPUMOCTH KHCIIOT,
OCHOBAHUHM M COJEH B BOJE, DIEKTPOXUMUYECKHUA P
HaNpsDKEHUH METaIIOoB).

. Hcnonb30BaTh MpU  BHIIOJIHEHUH  Y4EOHBIX
34IaHM W B IIPOLECCE  HCCIENOBATEIbCKON
JEATEIIbHOCTH  HAy4YHO-NOMYJSIPHYIO  JIMTEPATYPY

XUMHUYCCKOTO COACPIKAHUA, CIIPABOYHBIC MATCpUAJIbI,

https://resh.edu.ru

https://educont.ru/



https://resh.edu.ru/

JlaGopaTopHble M NpaKTHYeCKHEe PA0OThI pecypcsl MHTepHeTa
Jlabopamopnvie onvimoi:

Oo6Hnapyxenue cynbhaT-HOHOB.
B3aumopeiicTBue pa36aBiieHHON CepHOI
KHCIIOTHI C IIMHKOM.

Butuucnenun
— 10 YPABHEHUSAM XUMHUYECKUX PEAKLINIL; —
MAaCCOBOM J0JIA BBIXOJIa TPOAYKTA peaKkIuu




Tema 5. O6man
XapaKTepPUCTUKA
XHMHYECKHX 3JIEMEHTOB
VArpynnsl. A30T,
docdop

U MX COeTMHEeHMS

(7 )

OOm1ast XxapaKTEpUCTHKA SIIEMEHTOB

V Arpymrmbsl. OcoOO€HHOCTH CTPOSHHUS aTOMOB
3THUX AJIEMEHTOB, XapaKTepHBIE ISl HUX
CTETIEHU OKUCIICHUSI.

A30T, pacpocTpaHeHue B IpUpo/ie,
¢bu3nvecKrne 1 XUMUYECKHIE CBOMCTBA.
KpyroBoport azora B npupo/e.

AMMUak, ero Gu3NYECKue U XUMUUYECKHE
CBOWCTBA, MMOTy4eHue U puMeHeHune. Comn
aMMOHHS, UX (PU3NUECKHe U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

KauecTBeHHas peakius Ha MOHBI aMMOHHSL.
A3oTHasg  kucioTa, €€ (QuU3MUecCKue U
XUMHUYECKHe  cBoMcTBa  (OOmme  Kak
MIpPeICTaBUTEINS KJ1acca KUCIOT U
cnenupudeckne). Mcmonp30BaHne HUTPATOB U
coJieil aMMOHUS B Ka4eCTBE MUHEPAIbHBIX
yI00peHui.

XUMHUECKOE 3arps3HEHHE OKpYKaIomen
CpeAbl COEAMHEHUSIMH a30Ta (KHCIOTHBIE
JOXNW, 3arpsi3HEHHE BO3yXa, MOYBBI U
BOJIOEMOB).

®docdop, anaoTporHbie MOIU(pUKATUT
docdopa, pusndeckre 1 XUMHIECKHE CBONCTBA.
Oxcun dpochopa(V) u pochopnas kucnora,

. OObpsicHATH ~ O0mME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB 3JIEMEHTOB VA-Ipynmbsl M MX
COCIMHEHUH C YY4ETOM CTPOEHUS UX aTOMOB.

. XapakTepu3oBaTh (PU3NUECKHEC U XUMUYCCKUE
CBOIICTBa MPOCTHIX BelIecTB a3oTa U (ochopa u ux
COCIMHEHUN (aMMHakKa, coJied aMMOHUs, a30THOM
KHCJIOTBI, HUTpaToB, okcuaa Qochopa(V) u
docdopHoii  kuCHOTHL, QocharoB), cHocoOb UX
MOJTyYeHUsI, IPUMCHCHUE W 3HA4YCHHE B TPUPOJIE U
JKU3HU YETIOBEKa.

. OmnpenensiTe HOHBI aMMOHUS U (ochaT-HOHBI B
pacTtBope.
. OOBACHATD CYIIIHOCTh JKOJIOTUYECKHUX

nmpoOJieM, CBA3AaHHBIX C HAXO0XJICHHEM COCIUHEHUN
azota u ¢ocdopa B OKpyKaroliei cpee.

. [InanupoBaTh W OCYIIECTBIATH Ha MPAKTHKE
XUMHUYECCKHUEC OKCIICPUMCHTHEI, IMPOBOANTD
HaOIofeHUs, [JeNaTh BBIBOJABI 10  pe3yibTaTaM
HKCTIEPUMEHTA.

. CnenoBate mpaBwiaM Oe3onacHOW paboOThl B
nabopaTopu TPH  HUCIOIH30BAHUU  XUMHYECKOU
MOCY/IbI ¥ 000PY/IOBAHMS.

. IIpon3BOIUTE BBIUUCIEHHS [0 XUMHUYECKUM
YpaBHEHUSIM.
. Hcnonb30BaTh TpU  BBIMOJHEHUHM y4EOHBIX

3aJlaHUMl TEKCTHI y‘-IC6HI/IKa, CIIPaBOYHLIC MaTCpHUaibl
(HepI/IO,Z[I/I‘{CCKy'IO CUCTCMY XUMHUYCCKUX DJICMCHTOB
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¢bu3nyeckue 1 XUMHUYECKUE CBOICTBA,
nonyyenue. KauectBennas peakuus Ha gpocgat-
VOHBIL.

Hcnonb3oBanue ¢ocharoB B KadecTBe
MUHEpAJIbHBIX yA00peHuil. 3arps3HeHue
MIPUPOHBIX BOJOEMOB (ochaTaMu.
JeMoHCcTpauuu

Komreknuu: ¢ochop ¥ WX COCTHHCHUS.
B3anMozeicTBue  KOHLIEHTPUPOBAHHOU
A30THOM KHCJIOTHI C MEABIO.
JlaGopaTopHble U MpaKTHYeCKHeE PAdOThI
Jlabopamopnule onvimoi:

1. B3anMmonelictBue cojlei aMMOHUSI C
MIEI0YBIO.
2. OsznakomiieHHe ¢ 00pa3lamMy a30THBIX

u ¢ochopHbIx ynobpenuil. [Ipakmuueckas
paboma:

Ne 3. TonydeHre aMMuaka, U3y4eHue ero
CBOWCTB.

Buviuucnenua
— [0 YPABHEHUSIM XUMHUYECKUX PEaKnit

. Y. Menneneesa, TabauIly paCTBOPUMOCTH KHUCIIOT,
OCHOBAHMH U COJIEH B BOJIE, AIIEKTPOXUMHUYECKUAN PSJT
HAIpPsDKEHUN METAILIOB).

0 Mcnonb30BaTh MpH BHIIOJHEHUN YUEOHBIX 3aJaHUN
U B IPOLECCE HCCICNOBATEIBCKON JESATCIBHOCTH
HAay4YHO-IIONYJISIPHYIO ~ JIUTEPATypy  XMMHYECKOTO
COZIEpXKaHUs, CIPABOYHBIE MAaTEpUAIBl, PECYPCHI
Nurepuera




Tema 6. O6mas
XapaKTepUCTHKA
XMMHYECKHX 3JIEMEHTOB
IVArpynnsl.

Yriaepoa u KpeMHUI U
HX COeIMHEeHUs

(8 4)

Yrinepos, atoTpomHbIe MOAN(PUKAIIAH,
pacmipocTpaHeHue B IPUPOE, GU3HUECKUC U
XMMHYECKHUE CBOMCTBA.

Ancopbuus. KpyroBopot yriepoza B nmpupoze.
Oxcunel yriaepona, ux pusnveckue u
XMMHYECKHUE CBOMCTBA, UX AEHCTBUE HA KUBbBIC
OpraHU3MBbl, TTOJIYYCHUE U IPUMEHEHHE.
DKOJOTHYECKHEe MPOOJIEMBbI, CBSI3aHHBIE C
okcuaoM yraepoaa(IV); runoresa rinod6ansHOro
MOTETUICHHUS KJIMMATa; TAPHUKOBBIN dPPEKT.
VYronbHas KUcioTa U €€ conu, ux puznyeckue

. OObpsicHATH ~ O0mME  3aKOHOMEPHOCTH B

U3MEHEHUU CBOMCTB 31eMeHTOB IVA-rpynmbsl u HX
COCIMHEHUH C YY4ETOM CTPOEHUS UX aTOMOB.

. XapakTepu3oBaTh (U3UUYECKUE M XUMHUYECKHE
CBOMCTBA MPOCTHIX BEILECTB yIJIEPOAa U KPEMHHUSA U UX
COEIMHEHUN (OKCHJOB YIJIEPOAA, YTOJIBHOW KHUCIIOTHI,
KapOOHATOB, OKCHUJIAa KPEMHHS, KDEMHHEBOW KHUCIIOTBHI,
CHWJIMKATOB), CIOCOObI MUX MOJY4YEHMs, MPUMEHEHHUE U
3HAYEHUE B IPUPOJE U KU3HU YEJIOBEKA.

. Omnpenensats kapOoHaT-
pacTtBope.

Hn CHIIMKAaT-MOHBbI B

https://foxford.ru
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1 XUMHYECKHE CBONCTBA,

nojry4eHue u npuMeHenne. Kauecrsennas
peakius Ha KapOOHaT-HOHBL. Mcronp30Banue
KapOOHATOB B OBITY, MEIUITUHE,
MIPOMBIIIJICHHOCTH, CEITLCKOM XO3SHCTBE.
[lepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKUX
BEIIECTBAX KaK O COCIMHEHUAX YTIIepoia:
0co0eHHOCTH cocTaBa U cTpoenus. [lonstue o
OMONIOTMYECKH BaKHBIX BEIIECTBAX: KHUPAX,
Oenkax, yrieBojgax. MarepuaibHOE €TUHCTBO

OpPraHn4Y€CKrUX U HCOPraHM4ICCKUX COCIII/IHGHI/IIZ.

Kpemnunid, ero ¢puzndeckne 1 XUMHYECKUE
CBOWCTBA, MOJyYCHHUE U IPIMEHEHHE B
AIIEKTPOHUKE.

Coenunenuns kpeMHus B mpupoje. Oouue
npenacrasieHus 06 okcue kpeMuusa(IV) u
KpeMHHEBOM kucnoTe. CHIMKATHI, UX
WCTIOJIb30BaHUE B OBITY, METUITMHE,
IIPOMBILIIEHHOCTH. BaxkHeiimme
CTPOUTENIbHBIE MaTepUAJIbI: KEpaMHUKa, CTEKIIO,
[IEMEHT, OeTOH, kene300eToH. [Ipobaembl
0€3011aCHOT0 MCITIOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCETHEBHOM JKMU3HU.

JdeMoHcTpauuu

Mopenu KpucTalInuYeCKNX pemeETOK anMasa,
rpaduta, MOJIEKYJbI GyiiepeHa. Aacoporus
PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
yriém. [IpotuBoras. Bugeomarepuarnsbr:
CHJIMKATHAaA MPOMBIIIJICHHOCTD.

Mopenu MOJIeKyJ1 OpraHUYECKUX BEILECTB.

. OOBSACHATD CYIIIHOCTh IKOJOTUYECKUX
npo0OsieM, CBS3aHHBIX C HaXOXJIEHHUEM YTJIEKUCIIOTro
ra3a B OKpYy’Karolllel cpefe.

. NnmoctpupoBath
HEOPraHUYECKUX COEIMHEHUI
OpPraHMYECKUX BEIIECTB.

B3aUMOCBSI3b
yriepoa u

® HJ'IaHI/IPOBaTL U OCYHICCTBJIATH Ha IIPAKTUKE
XUMHUYCCKUEC DKCIICPUMCHTBI, BBIBOAbBI 110 PE3yJIbTaTaM
OKCIICpUMCHTA.

. CnenoBath mpaBwiaM 0Oe3omacHOM pabOTHI B
7a00paTOpUM TPU  KCIOJNB30BAaHUM  XUMHUYECKOW
MOCYBl U 000PYyTOBAHUSI.

. Hcnonp30BaTh MNpU  BBINOJHEHUH  Y4EOHBIX
3aJJaHuM TeKCThl yueOHHKa, CIIpaBOYHbIE MaTeprabl
(ITeppoanueckyro cUCTEMY XMMHUYECKUX 3JIEMEHTOB /].
N. MenneneeBa, TabiuIly pacTBOPUMOCTH KHUCIIOT,
OCHOBAaHUH U COJIEH B BOJE, DJIEKTPOXUMUYECKUN P
HanpsHKeHUH METalIoB).

. Hcnonb30BaTe MNpHU  BBINOJIHEHUH  y4eOHBIX
33JaHUl M B IIPOLECCE  MCCIEN0BATEIbCKOU
JEATEIIBHOCTH  HAayYHO-NIONYJSIPHYIO  JIUTEPaTypy

XMMHUYECKOTO COJIEp’KaHMS, CIPABOYHBIE MaTEpPHUAIbI,
pecypcel MHTepHETa




JlabopaTopHble U NpaKkTHYeCKue padoThl
Jlabopamopnwiii onvim:

KauecTBeHHast peakuys Ha KapOOHAT-HOH.
IIpakmuyeckue pabomvi:

Ne 4. [Tonmyuenue yriilekucioro rasa.
KauecTBeHHas peakuys Ha kapOoHAT-HOH. No

5. Pelienne skcrniepuMeHTaNbHBIX 3a/1a4 110
teMe «Hemerannel». Botuucnenusn

— I10 YPaBHEHUSIM XUMUYECKUX PEAKIHU, eciu
OJIMH U3 pPEareHTOB JaH B BHJE BOJHOIO
pacTBoOpa ¢ U3BECTHOM MacCOBOM J10JIEH

Pa3znen 3. Meraibl U ux coequnenus (20 4)




Tema 7. O0mme
CBOMCTBAa MeTAJIJIOB
(4 4)

Oo6mas XapaKTepUCTUKA XUMHYECKHX
3JIEMEHTOB — METAJUIOB HAa OCHOBAHUU HX
nojoxxenus B Ilepuogumueckoil  cucreme

xuMudeckux 3nemenToB J. 1. Menaeneera u
CTPOCHHUS aTOMOB.

Crpoenue metaiioB. MeTtamueckas CBs3b U
MeTaJUTHYecKask KpUCTa/UIMIecKas pemeTKa.
DIEeKTPOXUMHUYECCKUI P HAPSOKCHUH
MeTaja0B. PU3NUEeCKHe U XUMUYECKHE CBOMCTBA
METaJLIOB.

OOmue crnocoObl TONyYeHUS METAJLIOB.
[ToHsiTHE O KOPPO3UU META/UIOB M OCHOBHBIC
CrocoObl  3almUThl 0T KOppo3uu. CIutaBsl
(cramb, 4yryH, IIOpallOMHHHM, OpoH3a), MX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.
JdeMoHCcTpauuu

OsznakomneHne ¢ oOpa3llaMd METaJIOB H
CIUIaBOB, UX (PU3MUECKUMHU CBONCTBAMH.
Moneny KpUCTAIITNYECKUX PEMIETOK METAIIOB.
Buneomarepuansl: KOppo3usi METAJLIOB.

. PackpeiBath CMBICH H3y4aeMbIX IOHATHU H
MPUMEHSATh ATH TOHATUSI MPU ONUCAHUHU CBOMCTB
BEILIECTB U UX MPEBPALLICHUMN.
obmue
W3MEHEHMH CBOMCTB DJJEMEHTOB-METAJIJIOB M HX

. OOBsCHATD 3aKOHOMEPHOCTH B

COCIMHEHUH C YY4ETOM CTPOEHUS UX aTOMOB.

® XapaKTepI/ISOBaTB CTPOCHUEC MCTAJIJIOB, O6H.[I/Ie

¢du3nveckne U XMMHYECKHE CBOIMCTBAa MeTayioB. [

Xapaktepu3oBaTb  OOIIME  CHOCOOBI  TMOJTYYEHUS

METAaJIJIOB.

. CnenoBath mpaBmwiaM Oe3omacHOi paboOThl B
nabopaTopuM TMPU  HUCIOJIB30BAHUU XUMHUYECKOUN
MOCYABl U 000pPyTOBAHUSI.

. IIpou3BOAUTE BBIUUCIECHUA 110 XUMHUYECKUM
YPaBHEHHUSM.
. Hcnonp30BaTh NpU  BBHINOJHEHUHM Y4E€OHBIX

3aJIaHUM TEKCThI y4eOHUKA, CIPABOYHBIE MaTEPHAIIbI
(ITeproguyeckyro CUCTEMY XUMHUUYECKHX DJIEMEHTOB
. . MenpaeneeBa, Tabiuily paCTBOPUMOCTH KHUCIIOT,
OCHOBAaHMH U COJIEU B BOJIE, PJIEKTPOXUMHUYECKHUM P
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JlabGopaTropHble U MPpaKTHYECKHE PA0OTHI
Jlabopamopnvie onvimbi:

O3HakomIIeHHE ¢ 00pa3IiamMu CIIJIaBOB
METaJJIOB.

3aBUCHMOCTb CKOPOCTHU pEaKIIMu MeTajia ¢
KHUCJIOTOM OT IPUPOBI METaJLIA.

Bovtuucnenusn

— [0 YPaBHEHUSIM XUMUYECKHUX PEaKIHil, eciu
OJIUH U3 PEareHTOB COJIEPKUT MPUMECH

HanpsHKEHUH METaJlIoB).

0 Mcmonb3oBaTh IIpU BBIITOJIHCHUN y‘{e6HBIX 3aJaHui
U B Iponecce HUCCIIeN0BaTEIbCKON ASATEIbHOCTH

Hay4HO-TIONYJISIPHYIO ~ JIUTEPATypy  XHMHYECKOTO
COIEpKaHUsA, CIPABOYHBIE MAaTEpUAIBl, PECYPCHI
WNurepuera
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Tema 8. Baxkueiimue
MeTaJIbI M UX

coeMHEeHUs
(16 u)

[llenounsie metasiel. [lomoxeHnne B
[lepuoanueckoii cucteMe XUMHUECKUX
anemenToB JI. 1. Meneneesa, ctpoenue
atomoB. Haxoxnenue B npupoae. Puznueckue
Y XMMUYECKHE CBOMCTBA (Ha TpUMEPE HATPUS U
kanusi). OKCUIBI U TUAPOKCUIBI HATPUS U
kanust. [I[puMeHeHne menoYHbIX METAJJIOB U UX
coenuHenuil. lllenouno3eMenbHbIE METAILIIBI
MarHui U KajJbLUl, CTPOEHHUE aTOMOB.
[Tonoxenue B [lepuonnueckoit cucreme
xumudeckux 31eMeHToB /1. . Meneneena.
Haxoxnenue B npupone. Puznueckue u
XMMHYECKHE CBOMCTBA. BaxkHeiiue
COETMHEHUS KaNbIHsl (OKCHJ, THIPOKCH/I,
conn). JKECTKOCTH BOBI U CITOCOOKI €€
yctpaneHusi. Aimromunanii. [lonoxxeHnue B
[Tepuoanyueckoif cucTeMe XUMHUYECKUX
anemeHToB [I. 1. MenneneeBa, CTpoeHHE aToMa.
Haxoxnenue B npupone. Puznueckue u
XUMHUYECKHE cBOiicTBa. AM(OTEpHbIE CBOWCTBA
okcuaa u ruapokcuaa. JKeneso. [lonoxenue B
[Tepuoanueckoii cucTeMe XUMUYECKHX
anemeHToB [[. 1. MeHnneneeBa, CTpoeHHE aToMa.
Haxoxnenue B npupone. Puznueckue u

. OObsicHATh ~ 0O0OLIME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB JIEMEHTOB-METAJUIOB B IPYIIIAX U
UX COCIMHEHUH C YYETOM CTPOCHHUS UX aTOMOB.

. XapakTepu30BaTh GU3NICCKUE U XUMUYCCKHE
CBOWCTBA MPOCTHIX BEIIECTB METAIUIOB M HX
COCTMHEHUH (OKCUIOB, THAPOKCUJIOB, COJICH ), CHOCOOBI
UX TOJyYCHHUSI, IPUMCHECHUE U 3HAYCHUE B IIPUPOJIC U
JKU3HH YEIIOBEKa.

. Pacnio3HaBaTh ¢ TIOMOIIBIO  KaueCTBEHHBIX
peaKkuii MOHBI METAJIOB (MarHusl, AJTFOMUHUS, [IHHKA,
Kesesa, Meu).

. [TmanupoBaTh W OCYHIECTBISATh HA TPAKTHKE
XUMHUYECKHUE IKCIEPUMEHTHI, IPOBOAUTH HAOIIOACHMUS,
JIeNIaTh BBIBOJIBI TIO PE3YIIbTaTaM dKCIIEPUMEHTA.

. CnenoBate mnpaBuiam Oe3omacHOM paboOTHI B
n1a00paTOPHHU MPH UCITOTE30BAaHUN XUMHUYECKON TIOCY/TBI
1 000pyT0BaHUS.

. [Tpon3BONTH BBIYUCIEHUS IO XUMHYECKUM
YPaBHEHUSIM.
. BeicTpauBate pa3BEpHYThIE NHCbMEHHBIE U

YCTHBIE OTBETHI C OMIOPOM Ha MH(pOpPMaLKIO U3 yueOHHKa
U CIIPAaBOYHBIX MAaTEPHAJIOB, I'PAMOTHO HCIOJIb30BaTh
W3Y4YEHHBIN MOHATUMHBIN alapaT Kypca XUMHUU.

. Hcnonb30BaTh Ipy BHIMOIHEHUN Y4EOHBIX
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XuMu4ecKkue cBorictBa. OKCUIbI, THAPOKCHUIBI U
comu xene3a(ll) u xeneza(Ill). IemoncTpanuu
B3anmopeiicTBue HaTpuUs € BOJIOK.
OxkpaimuBaHue MJIaMEHU MOHAMU HaTpUsl U
kayust. OKpalrBaHue IIaMEHU HOHAMU
Kanbuus. B3anmoaeicTeue okcuaa KaubUuus ¢
BOJ0M. Buaeomarepuansl: ropeHue xene3a B
KHCJIOPOJIE U XJIOpE.

JlaGopaTopHble H MPpaKTHYECKHE PA0OTHI
Jlabopamopnvie onvimbi:

O3zHakoMJIeHHE ¢ 00pa3liaMu alFOMUHUS U €T0
CILIaBOB.

AmMdoTepHbIe CBOICTBA THPOKCHIA ATFOMUHHUSL.
KadecTBeHHBIC peakii Ha MOHBI JKeJe3a.
Ipaxmuueckue pabomuwi:

Ne 6. JK&cTKOCTh BOABI 1 METOIBI €€
YCTpaHEHHUsI.

Ne 7. Pemenuie skcriepMMeHTaIbHBIX 33124 1O
Teme «Metamiby. Boiuucnenusn

— [0 YpaBHEHUSAM XUMUYECKHUX PEAKIUH, eclu
OIMH W3 pEareHTOB JaH B W30BITKE WIH
COJICPKUT TIPUMECH;

— MacCOBOM JIOJIM BBIXO/Ia TIPOYKTa PEAKIINH

3alaHMA U B TIPOLIECCE  HUCCIEI0BATEIIbCKOU
JEATENIbHOCTA  HAyYHO-IOIYJIIPHYIO  JIUTEPATypy
XUMHUYCCKOTO COACPpIKaHUA, CIIPABOYHBIC MAaTCPUAJIDI,
pecypcbl MHTepHeTa

Paznen 4. Xumusi 1 okpy:xkawias cpeaa (3 u)




Tema 9. BemrecrBa u
MaTepu-
aJIbl B JKU3HU YeJI0BEeKa

(34

HoBele  maTepuanbl M TEXHOJIOTHU.
BemectBa u marepuansl B IOBCEIHEBHOU
KU3HU 4YeloBeKa. XHUMHS U 3I0pOBBE.
be3onacHoe wucnonb30BaHME BEUIECTB U
XUMHUYECKHUX PEaKIHii B OBITY.

[IpuponHblE  MCTOYHHMKM  YIJIIEBOJOPOIOB
(yroib, mpUpOAHBIH ra3, HePTh), MPOITYKTHI UX

. XapakTepr3oBaTh POJIb XMMHUH B Pa3IHYHBIX
cdepax JesaTeNbHOCTH JIIOJICH, OCHOBHBIC BEIIECTBA H
MaTepHalibl, TPUMEHSIEMbIC B XH3HH COBPEMEHHOTO
YeJIOBEKa.

. OOBSACHSTH YCIIOBHS 0e30macHoro
UCIIOJIb30BaHUSI BEUICCTB M XMMHUYECKHUX PEAKIUN B
OBITY.
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nepepaboTKU, UX POJIb B OBITY U

MIPOMBIIIJIEHHOCTH.

OCHOBBI 9KOJIOTHYECKOM IPaMOTHOCTH.
XHUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl
(npenensHO JOTTyCTUMAs KOHIICHTpaIus

BemectB — [1JIK).
Pous xumuu B PEIICHNUH SKOJIOTHYCCKUX
npoOsieM

. AHanmu3upoBaTh U  KPUTHUYECKH OICHUBATH
MH(OPMAIIHIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEITBCKOTO
XO035MCTBa, TpaHCIOpPTa W Jp. Ha COCTOSHHE
OKpPYKAaroIlen CpeIbl.

. YMmern

OKa3bIBaTh IIOMOIITb

HEPBYIO
XUMHUYECKHUX 0KOTax U OTPaBICHUSIX.

pu

. [TpuHuMaTh ydacTHe B OOCYXJIEHHM IpoOiieM
XUMHUYECKOM W  DKOJIOTMYECKOM  HaNpaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3MIMIO MO Mpobieme U
IpeiaraTb BO3MOKHBIE ITYTH €€ PEeILEHUs.



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




	Общая характеристика учебного предмета «Химия»
	Цели и задачи изучения учебного предмета «Химия»
	Особенности отбора и адаптации учебного материала по химии
	Виды деятельности обучающихся с ЗПР, обусловленные особыми образовательными потребностями и обеспечивающие осмысленное освоение содержании образования по предмету «Химия»
	Характеристика обучающего с ОВЗ (ЗПР)
	8 КЛАСС
	Первоначальные химические понятия
	Важнейшие представители неорганических веществ
	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Межпредметные связи

	9 КЛАСС
	Вещество и химическая реакция
	Неметаллы и их соединения
	Металлы и их соединения
	Химия и окружающая среда

	Межпредметные связи
	Выполнение практических работ
	Примерные контрольно-измерительные материалы по химии

	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Овладение универсальными учебными познавательными действиями:
	Овладение универсальными учебными коммуникативными действиями:
	Овладение универсальными учебными регулятивными действиями:

	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Требования к предметным результатам освоения учебного предмета «Химия», распределенные по годам обучения

	8 КЛАСС (1)
	9 КЛАСС (1)

		2024-09-02T02:52:41+0400
	Солодовникова Оксана Николаевна, директор
	00dcad391422dd119f




