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I[TOACHUTEJIBHA A 3AIINCKA

Pabouass mnporpaMma 1o XUMUM IS OOYy4YalOIIUXCA C 3aJEPKKON
ncuxuueckoro passutus (masee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIETO
oOpa3oBaHMs COCTaBlIeHa B COOTBETCTBUU C DepepanbHBIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM OCHOBHOTO oOmiero oOpazoanust (IIpukas
Munmnpocsemennss Poccun ot  31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBom toctunmu Poccumiickoit ®emeparuun 05.07.2021 1., per.
Homep 64101) (manee — ®I'OC OOOQO), [IpumepHOl aganTUPOBAHHOW OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMOl OCHOBHOTO O0IIero 00pa3oBaHusi 00YyYaIOIINXCS C
3aepxKkoi neuxumyeckoro pazsutus (naigee — [TAOOIT OOO 3I1P), IIpumepHoii
paboueil mporpamMmbl y4eOHOTO TipeameTa «XuMus» (0a30BBIM  YPOBEHB),
[IporpamMmoil BocnuTaHUs OOYyYaroIIMXCS MpPU THOJYYEHUH OCHOBHOIO OOIIETo
oOpa30BaHMsl, C YUIETOM paclpeesIeHHbIX I10 KJlaccaM MpPOBEPAEMbIX TpeOOBaHUM
K pe3yibTaTaM OCBOEHHUS OCHOBHOM 0O0pa3oBaTeIbHOW MpPOrpamMMbl OCHOBHOTO
oOmero o00pa3oBaHMsI M  DJIEMEHTOB  COJIEpXaHUS, IPEJCTABICHHBIX B
YHuBepcansHoM Kogudukarope mo xumun, KoHuemnuu npenogaBanus yaeOHOTO
npeamera «XuMHUs», B 00pa3oBaTelbHbIX opraHuzauusax P®, peanuzyromumx
OCHOBHBIE 00111€00pa30BaTEbHBIE IPOTPAMMBI.

OO0wmas xapakrepucTHKa y4eOHOro npeamera « XumMmus»

VYueOHpli mnpeamer «XuUMHUS» BXOAMT B IPEIMETHYIO  001acTb
«EcTecTBEHHOHAyYHbIE  TNpEAMETB». B cucTeMe  eCTECTBEHHOHAYYHOI'O
00pa30oBaHUs XUMUS KaK YYEOHBIH MPEeAMET 3aHUMAET BaXKHOE MECTO B MO3HAHHUH
3aKOHOB TPHUPOABI, (POPMUPOBAHUKM HAYYHON KAPTUHBI MUpPA, CO3JAAHHH OCHOBBI
XUMUYECKUX 3HAHMA, HEOOXOAUMBIX [JIsi TOBCEAHEBHOM JKM3HU, HABBIKOB
3I0pOBOrO M 0O€30MAaCHOro JUIsl 4YeJOBEeKa M OKpYXarollel ero cpeapl obOpasa
KU3HH, & TAK)KE B BOCIIUTAHUH 3KOJIOTUYECKOMN KYJIBTYPBI.

VYcnemHocTh M3y4EeHHMsT XMMHMM CBsI3aHa C OBJIAJICHHEM XUMUYECKHM
SA3BIKOM, COOJIIOJIGHWEM TpaBmil 0O€30MacHOM paboThl TPHU  BHITIOJHEHUH
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XHMHH C
OPYTMMU IPEeIMETaMHU IIKOJBHOTO Kypca.

[Iporpamma BKItOUaeT B ceOsi OCHOBBI HEOPTAaHMYECKOW W OPraHUYECKOU
xumuu. ['MaBHOW wuzaeeil MporpaMmbl SIBISIETCS CO3/laHue 0a30BOro0 KOMILJIEKCa
OTIOPHBIX 3HAHUH 10 XUMHUH, BBIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIIEH BO3pacTy
00yJaroIuXxcst ¥ UX 0COOBIM 00pa30BATEIBHBIM MMOTPEOHOCTSIM.

B coxmepxaHuum [aHHOTO Kypca NPEACTABICHBl OCHOBOINOJArarolIUe
XUMHAYECKUE TEOPETUYECKUE 3HAHUS, BKIIIOYAIOLIME U3YYEHUE COCTaBA U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOECHUS, INPOrHO3UPOBAHHUE CBOMCTB
BEILIECTB, MCCIICIOBAHNE 3aKOHOMEPHOCTEM XMMHUYECKHUX MPEBPALLCHUN WU ITyTEH
YIPaBJIEHUS UMU B LEIAX MOJYYEHHUs BEWIECTB U MAaTEPUATIOB.

TeopeTH4ecKyt0 OCHOBY H3Yy4YEHUs HEOPTaHWYECKOW XUMHU COCTABIIAET
aTOMHO-MOJIEKYJIsipHOe yueHue, llepuommueckuii 3axkon JI.JI. MenneneeBa c
KpPaTKUMH CBEICHUSIMH O CTPOCHHMHM aTOMa, BHJAX XUMHUYECKOW CBS3H,
3aKOHOMEPHOCTSIX IPOTEKAHNS XUMUYECKUX PEAKIIUI.



B u3yueHuum Kypca 3HAUYMTENbHAs POJIb OTBOJUTCS XUMHUYECKOMY
AKCIIEPUMEHTY: TMPOBEACHUIO MPAKTUYECKUX U JTa00paTOpHBIX padoT, ONMMCAHUIO
pE3yNbTATOB YYEHUYECKOTO HKCIIEPUMEHTA, COOJIIOJIEHUI0 HOPM U IpaBUIl
0e30macHO pabOTHl B XUMHUYECKOH JIa0OpaTOPHH.

Peanuzanus gaHHOM mporpaMmbl B Ipoliecce OOYyYEHHsS] TMO3BOJIMUT
oOyuaronumcst ¢ 3[IP ycBOUTH KITtOUEBBIE XMMHUYECKHUE KOMIIETEHIUU U TOHATH
POJIb U 3HAYEHNE XUMUU CPEIH IPYTUX HAYK O IPUPOJE.

N3ydeHnne XuMun croco0cTByeT (POPMUPOBAHHIO Y O0YUAIOIIUXCSI HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIEHAYyYHBIX METOJOB (HAOIIOACHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE), OCBOCHHUIO TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HAHWI, OCHOBAaHHOT'O Ha MEXIPEIMETHBIX CBA3SX ¢ npeaMeraMu « OKpyKarolui
mupy, «Duzuka», «buonorus», «l'eorpadus», «Marematuka» u (Gopmupyer
KOMIIETEHIIUH, HEOOXOOuMBble IJs NpOAODKEHHs o0pa3oBaHus B o0dacTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuUU CHOCOOCTBYeT pa3BuTUIO y oOyuatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHUsl, (YHKIUOHAJIBbHOW TI'PAaMOTHOCTH, YMEHMS
BOCIIPUHUMATh U KPUTUUYECKU AHATU3UPOBATH MH(POPMAIUIO, MIPEACTABICHHYIO B
paznuyHbIX (popmax. 3HAYMMOCTh MpeAMEeTa Uil pPa3BUTUS  KHU3HEHHOMN
KoMIieTeHunn oOyvaromuxcs ¢ 3I[IP  3akmiouaercs B YCBOGHHH OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOAUMBIX [UIsi TOBCEAHEBHOM JKM3HU; HAaBBIKOB
3I0pOBOr0 M 0€30MacHOro JJIsi 4YeJIOBEKa M OKpYXalolleld ero cpeasl o0pasa
XKU3HU; POPMUPOBAHUU IKOJIOTHUYECKOU KYJIbTYPBHI.

[Iporpamma oTpaxkaeT cojepkaHue 0OOydeHHs MPeaIMeETy « XUMUS» C YIETOM
0ocoObIX oOpa3zoBaTelbHbIX MNoTpeOHOCTel oOyuarontuxcs ¢ 3IIP. Omnagenue
y4eOHBIM MpPEeIMETOM «XHMHUS» MPEACTABISET ONPEICICHHYI TPYIHOCTb IS
ooyuarommxcst ¢ 3[IP. D10 cBSI3aHO C OCOOCHHOCTSMH  MBICIUTEIBHON
JESTeIbHOCTH, TMEePUOJUYECKUMH KOJeOaHUSIMU BHHMMAHUSA, MaJbiIM OOBEMOM
namsiTH,  HEJOCTaTOYHOCTbIO  OOIIero  3amaca  3HAHWW,  TOHWKEHHBIM
NIO3HABATEJILHBIM MHTEPECOM M HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSI.

JUis peosioNieHnss TPYIHOCTEW B M3YYEHMM YYEOHOro MpeaMera «XUMUs»
HeoOxoauMa ajantanus oObeMa U XapakTepa Yy4yeOHOro wartepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOyYarolIMXCs, y4YeT HX
OCOOCHHOCTEH pa3BUTHUS: HCIOIb30BAHUE AJITOPUTMOB, BHYTPUIIPEIMETHBIX H
MEXITPEAMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHUE N3YyYaeMOro MaTepHalia.

[Ipy w3yyeHHMH XUMHHM HEOOXOJUMO OCYIIECTBIISATh B3aUMOJCHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii  Marepuall  pPEKOMEHAYETCS  M3ydaTb B MPOLECCe
MIPAKTUYECKON JAESATENbHOCTH. BO3MOYKHO BBIIEJIEHUE OTIEIBHBIX YPOKOB Ha
pelieHure 3a7a4 B CBSI3M CO CJIIOKHOCTBIO aHajau3a Tekcta odyuarommmucs ¢ 3I1P.
Opranuyeckoe €IWHCTBO TMPAKTUYECKOM W  MBICIUTENBbHON AESTENbHOCTU
oOydJaronuxcsi Ha YpOKax XHWMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY
YCBOCHUIO Oa3MCHBIX XUMHUYECKMX 3HaHMW W yMmeHuil. Oco0oe BHHUMaHHE NpU
U3YYEHUU XUMUU YACNSIETCS U3YYEHHUIO «CKBO3HBIX» MOHATHH U (POPMUPOBAHUIO
HaBbIKa CTPYKTYpUPOBAHUSI MaTepuaa.



Heau u 3anaumn n3y4eHus y4eOHOro npeamMera « XuMush)

Obwue yenu WM3yd4eHHs y4eOHOro mpeaMera «XUMus» MPEACTaBICHBbI B
[IpumepHoit pabouelt mporpaMme OCHOBHOTO oOmiero o6OpaszoBanusa. OHu
aKTyaJIM3UpPOBaHbl C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHMsI, HAIpaBJIEHHOCTH OOyYEHHs Ha pa3BUTHE M  CaMOpa3BUTHE
JMYHOCTH, (popMHpOBaHUE €€ UHTEIIEKTa U o01Iei KyapTypbl. O0yueHUuEe YMEHUIO
YUUTBCS U IPOAOJIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBHO B HACTOSILEE BpeMs
ABJIIETCS OJHOW M3 BaKHEWIIMX (PYHKIMM y4yeOHBIX MPEIMETOB, B TOM YMCIIE U
«XUMU.

Jia obyqaromumxcs ¢ 3I1P, Tak e, kKak ¥ AJi1 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHUKOB,  OCBAaWBAIOIIMX OCHOBHYIO  OOpa3oBaTelbHYI MPOrpaMMy,
JOMHUHUPYIOLIEE 3HAUCHUE MPUOOPETAIOT TaKKUE yeu, Kak:

* (QopmMuUpOBaHHME HHTEIJICKTyaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOHM K
COTPYIHHYECTBY, CaMOCTOSITEJIbHOMY NPHUHATHIO pEUIeHUH, CHOCOOHOM
aJalTHPOBATHCA K OBICTPO MEHSIOIMMCS YCIIOBHSIM JKU3HH;

" HaNpaBJICHHOCTb OOYYEHHS HAa CHCTEMAaTHYECKOE MPUOOIIEHNE yYaIlIuXcs K
CaMOCTOSATENIbHOM  MO3HABaTEIbHOM  JEATENBHOCTH,  HAyYHbIM  H
OPAaKTUYECKUM METOJIaM MO3HaHUsl, POPMHUPYIOIIUM MOTHBALIUIO U Pa3BUTHE
CITOCOOHOCTEH K XMMHU;

" o0ecrnieueHue yCJIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YYaroIMMHUCS
OMbITa Pa3HOOOpPA3HOW JIEATEIBHOCTH, TIO3HAHUS U  CAMOIIO3HAHMS,
KITFOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHITUH), UMEIOUINX YHUBEPCAIBHOE
3HaYEHUE JIIsl Pa3IMYHbIX BUJIOB IE€ATEIbHOCTH;

* (QopmupoBaHuE yMEHHHA OOBICHITH M OIICHUBATH SIBJICHHS OKPY>KAIOIIETO
MHUpa Ha OCHOBAaHUH 3HAHHI U OTBITA, IOJYUYEHHBIX MPU U3YYCHUH XUMUH;

* ¢opMHpoBaHHE y  OOYyYalOIIMXCS T'yMAaHUCTUYECKUX  OTHOULICHHH,
MOHVMAHUS [IEHHOCTH XMMHYECKUX 3HAHUU ISl BBIPAOOTKH IKOJIOTUYECKU
11€J1eCO00Pa3HOro MOBEACHUSI B OBITY U TPYAOBOM AESTEIBHOCTU B LIENAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYKAIOIIECH NPUPOIHON CPEBI;

" pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIMTAHUI0 Ha OCHOBE YCBOEHHS OOILEYEIOBEUYECKUX LEHHOCTEM,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpDY mpoduiass U HampaBIE€HHOCTH
TaTbHEHUIIEeTr0 00yUeHu .

Kypc HampaBneH Ha pelieHHe CIEAYIIUX 3aday, 00eCIeunuBaIoIuX
peali3alui0 JMYHOCTHO-OPUEHTHUPOBAHHOTO M JESATEIbHOCTHOTO TMOJIXOJO0B K
oOyuennto xumun oOyuatomuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO 00IIETO
00pa3oBaHUs:

* (QopmupoBaHuE MEPBOHAYATHHBIX CHCTEMATHU3WPOBAHHBIX MPEICTABICHUN O
BELIECTBAaX, UX MPEBPAILCHUSX U MPAKTUYECKOM MPUMEHEHHHU; OBJIaJICHUE
MOHATUWHBIM aIapaToM U CHMBOJUYECKHUM SI3bIKOM XHUMHUH;

" OCO3HAaHHE OOBEKTUBHONW 3HAYMMOCTH OCHOB XHMHUYECKON HAyKH Kak
00JJaCTH  COBPEMEHHOTO €CTECTBO3HAHMS, XUMHUYECKHMX IPEBPAILCHUM
HEOPTaHMYECKUX U OPTaHMYECKUX BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHUN



KUBOM M HEXXMBOW MPUPOABL; YIiyOJIeHHe NPeCTaBICHUNA O MaTepUATbHOM
€IUHCTBE MUPA;

" OBJIAJICHUE OCHOBAaMHM  XHMHYECKOM  TIPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHUBATh )KU3HEHHBIE CUTYAI[H, CBSI3aHHbIE
C XUMHUEH, HaBbIKAMU 0€30MaCHOTO OOpaimieHuss C BEIIeCTBaMH,
WCIIOJB3YEMBbIMU B TIOBCEIHEBHOM JXW3HW; YMEHHMEM aHAIM3UPOBATH H
IUTAaHUPOBATh 3KOJOTMYECKH O€30I1aCHOE MOBEJCHHE B LENISIX COXPaHEHMS
3I0POBbsI U OKPY’KAIOLIEN CPELBI;

* (QopmMupoBaHHME YMEHMIl  yCTaHaBIMBaThb CBS3U  MEXAY  PEaJbHO
Ha0JII0JaeMbIMU XUMUYECKUMU SIBJICHUSIMH U TIPOLIECCAMMU, TPOUCXOASAIINMHU
B MUKpPOMUPE, OOBSACHATh NIPUYUHBI MHOIOOOpa3usl BEIIECTB, 3aBUCUMOCTb
UX CBOMCTB OT COCTaBa U CTPOCHUSA, a TAKXKE 3aBUCUMOCTb IIPUMEHEHUSA
BEILIECTB OT UX CBOMCTB;

" puoOpEeTeHHE ONbITa HCIOJIb30BAHUS PA3JIUYHBIX METOJ0B H3YUYECHHUS
BEIIECTB, HAOIIOICHNUS 32 UX NPEBPAILCHUSIMH NIPU MPOBEACHUN HECIOXKHBIX
XUMUYECKUX  OJKCIIEPUMEHTOB C  KCIOJB30BAHMEM  J1abOpPaTOPHOTrO
00opyi0oBaHus U MPUOOPOB;

* (opMHpOBaHUE MPEACTABICHUN O 3HAYEHUN XUMUYECKOM HayKH U PELICHUN
COBPEMEHHBIX 3KOJIOTHYECKUX MPOOJEeM, B TOM YHUCIE B MPEAOTBPALIEHUU
TEXHOT'€HHBIX U KOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPa M aJaNTAIIMU Y4€OHOT0 MAaTepHaJIa 0 XUMUHU

OOyuenue ydeOHOMY TMpeaMeTy «XUMHS» HEOO0XOJUMO CTPOUTH Ha
CO3JIaHUU ONTUMAJBHBIX YCJIOBUW Il YCBOEHHS NPOrPaMMHOTO Marepuaia
oOyuarorumucst ¢ 3[IP. bonbiioe BHUMaHuWE TOJDKHO OBITH YIIETIEHO OTOOPY
yuyeOHOro MmaTepuana B COOTBETCTBUM C MPHUHLMIIOM JOCTYHHOCTH IpH
coxpaHeHuu oOuiero 0a3oBoro ypoBHs. OH JOJIKEH IO COJAEPKaHUI0 U 00BEMY
OBITH aAanTUPOBAaHHBIM i1 oOydaromuxcs ¢ 3[IP B cOOTBETCTBUU C UX 0COOBIMU
oOpa3oBarenbHbIMU OTpeOHOCTAMU. Creayer 00JeryuTh OBIAJEHUE MATEPUATIOM
obyuatomumucsa ¢ 3P mocpeACcTBOM ero JeTaqbHOrO OOBSICHEHHS C
CUCTEMATUYECKUM TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B PUMEHEHUN 3HAHUN
C HCIOJIb30BAaHUEM IPUEMOB AITOPUTMHU3ALMUUA U BU3YAIbHBIX OMOpP, OOyUEHHS
CTPYKTYPUPOBAHHIO MaTepHaIa.

bonpioe 3HaueHue I MOJHOIIEHHOTO YCBOEHHSI Y4eOHOro marepuaia
UMEET OT0opa Ha MEKIIPEAMETHBIE CBSI3H BOIMPOCOB, U3y4Ya€MbIX B JAHHOM KYpCE, C
TakUMH y4eOHbIMU TipenMmeramu Kak «['eorpadus», «DPusukay, «buomorus.
[To3Bonsis paccMaTpuBaTh OJUH W TOT K€ Y4EOHBIH Marepuan C pa3HbIX TOYEK
3pEeHUsl, MEXIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r'0 JIydllleMy OCMBICIEHUIO, Ooiee
MIPOYHOMY 3aKPETUICHHUIO TIOJyUYCHHBIX 3HAHUHN U MPAKTHIECKUX YMEHUH.

[Ipy moaroTtoBke K ypoKaM  y4yuTelnb JIOJDKEH  IPEIyCMOTPETh
dbopmupoBaHre y 00YUaAIONMIUXCS YMEHUN aHAJIM3UPOBaTh, CPABHUBATH, 0000IATh
U3y4aeMblil MaTepual, MIaHUPOBATh MPEACTOALLYI0 padOTy, OCYIIECTBISATh



CaMOKOHTPOJIb. HeoO6XoauMo MOCTOSHHO CIIEIUTh 3a MPABHIBHOCTHIO PEUYEBOTO
odopMieHus BbICKa3biBaHUM oOyuarommumxcs ¢ 3I1P.

B cBsI3M ¢ 0COOEHHOCTSIMU MOBEJEHUSAN IeATEIbHOCTH oOydaronuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTh) HEOOXOIUM CTPOKAUIIMKA KOHTPOJIb
COOMIOICHNUS TPaBWJI TEXHUKM O€30MacHOCTH MPH MPOBEACHUH Jab0paTOPHBIX
paboT B XUMHUYECKOM KaOWHETe.

Buabl gesarenbHocTun odyuyarwmuxcs ¢ 3I1P, o0ycioBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJIbHBIMH MOTPEOHOCTAIMH UM O0ecneYHBAKIIHE OCMBICJIEHHOE
OCBOEHHeE CO/Iep:KaHNU 00pa30BaHus MO npeaMeTy « XUMHUD»

Copep:xanne BUOB JieATenbHOCTH oOyyaromuxcs ¢ 3[1P Ha ypokax xumuu
ompenensieTcss WX O0COObIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [lomMuMmoO
mupoko ucnoiaszyeMbix B OOII OOO ob6mmx ais BceX OOydaromuxcs BUIOB
JESTEIbHOCTU CIEAYET YCUIIUTh BUIbI JEATEIBHOCTH, ClIeUU(PUUHBIE ISl JaHHOM
KaTeropuy  OoOydYaromMxcsi, [ OOECIEeUeHUs OCMBICIIEHHOTO  OCBOEHMS
coJepkaHusi 00pa3oBaHUs IO MPEAMETY: YCUJICHHE MpPEAMETHO-NPAKTUYECKOM
JESTEIbBHOCTU C aKTUBHM3alMel CEHCOPHBIX CHUCTEM; 4YEepEeAOBAHHUE BHJIOB
NEATENbHOCTH, 3aJCUCTBYIOIIMX pPa3JIMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHUE
MaTepuaia ¢ OMOpPOM Ha aJrOpUTM; «IONIArOBOCTh» B HM3YUYEHHHM MaTepuala;
MCIIOJIb30BAaHUE JOTMOJHUTEIBHON BU3YaJbHON OMOpPHI (TUIaHbI, 00paslbl, CXEMBI,
m1a0JIoHbI, OnopHble TadmuIpl). [Jns pazsurus y oOyuaronuxcst ¢ 3IIP ymenus
JenaTth  BBIBOABL, (OPMHUPOBAHHMSI TPAMOTHOTO PEYEBOTO  BBICKA3bIBAHUS
HE0OXO0JAMMO UCIOJIb30BaTh OMOPHbIE ClIOBa U Kiuile. Oco00e BHUMAHUE CIIETYET
YAEIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MaTepUalia: COCTABIEHUE PUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJICHHE TaOJMIl, COCTaBJICHUE KJacCUPUKAIIUU C
0003HAYCHHBIMH OCHOBAaHMSAMH JUIA KJIacCU(UKAIMM ¥ HAMOJHEHUE  UX
IpUMEpPaMHU U JIp.

Temaruueckas u TepMuHoOIOrnyeckas jgexkcuka coorserctsyer OOIT OOO0.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SBJISIFOTCS TMPUEMBI PaOOTHI C
JIEKCUYECKUM MaTepuajoM no npeamery. llpoBoaurcs cneunanbHass padoTa mo
BBEJICHUIO B aKTUBHBII CIIOBapb 00Yy4aIOIIKUXCS COOTBETCTBYIOILEH TEPMUHOJIOTHH.
N3yyaemble TEpMUHBI BBOASTCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelnbHA
BU3YaJbHas MOAJAEPAKKA, aITOPUTMbI PabOThI C ONpPEAEICHUEM, OMOPHBIE CXEMBI
JUTSL aKTyaJIu3allii TEPMHUHOJIOTUU.

Hanpasnenusi koppekunoHHOH padoThl HAa ypOKax:

o Koppekius mo3HaBaTenbsHON cepbl

e Koppekuusi pe4yeBoro pa3BuTus

[IpruMmeHeHne Ha ypoKax XHMHHM KOPPEKIIMOHHO-PA3BHBAIOIIMX YIPAKHEHUI
CIIOCOOCTBYET Pa3BUTHIO BHUMAHUS, U HANIPABJICHO Ha:

® TIOBBINICHUE YPOBHS PA3BUTHS, KOHIIEHTPAINH, 00beMa, IEPEKITIOYCHUS U
YCTOMYMBOCTH BHUMaHUSI,

® T[IOBBIIIEHUE YPOBHS PAa3BUTHUSI JOTUUECKOTO MBIIILICHUS,

® DPa3BUTHE HATIISTHO-O00PA3HOTO U JIOTUYECKOTO MBIIIJICHUS,



pa3BUTHE PEUHU.

pa3BUTHE IPUEMOB YU€OHOU JEATENBHOCTH,

pa3BUTHE INYHOCTHO-MOTHBAIIMOHHOM C(epsl,

pa3BUTHE BOCIPUATUA U OPUCHTUPOBKHU B IIPOCTPAHCTBE.

IIpruMmeHenne Ha ypoKax XUMHH KOPPEKIMOHHO-PA3BHUBAIOIIMX YIPAKHEHUN

MO3BOJISIET COBEPIIICHCTBOBATH MCUXUYECKUE mpoliecchl yueHuka ¢ 311P, pa3BuBath
MMO3HABATENIbHBIN TIPOIIECC, SBISIONIMICS (YHIAMEHTOM YCHENTHOW Yy4eOHOU
nearenbHOCTH. [lo3HABaTENbHBIM HMHTEPEC SBISETCS BaXHBIM KOMIIOHEHTOM
AMOLMOHAJIBHO-IIEHHOCTHOIO  OTHOIIEHUS YYalluXcsi K TPOLECcCY HU3YUYEHHUs
npeaMeTa u 00s3aTeNbHbBIM yCI0BHEM 3P GEKTUBHOCTH Ipoliecca 00yUeHUs.

Xapakrepucrtuka odyqarwomero ¢ OB3 (3IIP)

JlanHble 0OCJIEIOBaHUM MEJaroroB, MCHXO0JIOTA, KOHTPOJIbHO-U3MEPUTEIbHBIX
pE3yJIbTaTOB 10 MPEAMETY MOKa3bIBAIOT, UTO y 0Oyyvaromierocst ¢ OB3:

- yueOHasi MOTUBAIIMSI U TTO3HABATENIbHAS aKTUBHOCTH HAa CPETHEM YPOBHE;

- KpYro3op MpeACTaBICHUN 00 OKpYXaroUIMX IMpeIMeTax W SIBICHUAX HUXKE
BO3PacCTHOW HOPMBI;

- BHUMAHUE XapaKTepU3yeTCsl HEYCTOMYMBOCTBIO, YACTOM OTBIIEKAEMOCTBIO;

- HecopMUPOBAHHOCTh (YHKIMK MPOU3BOJIBHOM PETyJSAlUU, MaMsTh
OrpaHMYeHHa B O00bEME U HEIMPOYHA, MBIIUICHUE HArjIsAHO — JEHCTBEHHOE,
HarJsAHO - 00pa3Hoe B cTauu (POPMUPOBAHUS.

NMeroTcst peueBble U SI3bIKOBbBIE HAPYIICHMUS:

—  HuU3Kas chOPMHUPOBAHHOCTH KOMMYHHKATUBHON CTOPOHBI PEUH,

—  CUHTaKCHYECKHE KOHCTPYKIIUU OCTHBI M OJJHOOOPA3HBI,

—  HechOpMUPOBAHHOCTH (OHETHUKO-(POHEMATUYECKOTO BOCTIPUSITHS;

—  HeJocTaro4yHas C(OPMUPOBAHHOCTh  3pPUTEIBHOTO M 3PHUTENIBHO-
IPOCTPAHCTBEHHOT'O BOCIIPUATHS;

—  HeJocTaTo4Has CPOPMUPOBAHHOCTH 3PUTEILHOMN MaMSITH;

—  Hec()OpMUPOBAHHOCTh  MEXAHM3MOB  OpraHHU3alUU  JI€ATEIbHOCTU
(peryssuuu U KOHTPOJIA I€ATEbHOCTH);

—  BBIp@XEHHOE (PYHKIIMOHATHHOE HAMIPSHKEHUE, YTOMIICHUE;

—  HejocTaro4yHas C(OPMUPOBAHHOCTh  KOOPJAWHALMK  ABUXKEHUH H
3pUTETBbHO-MOTOPHBIX KOOPJAUHALIMM.

Ucxons u3 ocoOeHHOCTEM 00y4aromMXcs, UX MCUXO(PU3NUECKOTO Pa3BUTHS,
WHJUBUIyIbHBIX BO3MOMKHOCTEH COCTaBlieHa pabodas mporpamMma MO XHMHH,
LeJIbI0 KOTOPOIl SIBISIETCS: O3HAKOMJICHHE O0YYaroUIMXcs ¢ OCHOBHBIMHU HAESIMU U
METOJIlaMi XUMHUH U (OopMHpOBaHHE Ha 3TOW OCHOBE 3HAKOBO-CHMBOJIUYECKOTO
BOCHIPUATUS W JIOTHUECKOro MbliieHust oOyuatouuxcs ¢ 3IIP, oOecnedenue
KOPPEKIIMA HapyUIeHUH pa3BUTHS, CIIOCOOCTBYIOIIMX YCIEUIHOCTU COLIMAIBLHON
aJanTarum.

[Iporpamma HampaBieHa Ha peaTU3alHI0 CPEACTBAMHU TPEIMETa XUMUSA
OCHOBHBIX 3a/1a4, pEUICHUE KOTOPBIX YCTPEMJIEHO Ha JIOCTH)KEHHE OCHOBHBIX
PEIMETHBIX U METANPEIMETHBIX PE3YJIbTATOB:



e popmuposanue TPEACTaBICHUS O XUMHUU KakK (QopMe OMHCAHHUS U METOe
MO3HAHUS OKPYKAIOIIETO MUPA;

e hopmuposanue TPENCTABICHUS O XHMHUHU, KaK YacTH OOIIeUeTOBeUeCKOn
KYJIbTYpHhI, TIOSBICHUE MOHUMAHUS 3HAYMMOCTH MAaTEMATHKH ISl OOIIECTBEHHOTO
nporpecca;

e hopmuposanue yCTOWYMBOTO HHTEpPECAa K H3YUYEHHUIO BEIIECTB, HA OCHOBE
b epeHIUPOBAHHOTO TTOAX0/1a K 00yJarOIIHMCS;

®  Ppa3BUTHE CIIOCOOHOCTEH K TBOPUYECKOU JACSITCIHHOCTH.

PabGouas nmporpamma onpenensieT psij KOppPeKIHOHHO-Pa3BUBAIOIIMX 3a/1a4,
pelIeHne KOTOPhIX 00ecreYrMBaeT JOCTHUKEHUE OCHOBHBIX  IUIAHHUPYEMBIX
pe3ybTaTOB Y4eOHOIro Kypca:

1. pa3BuTHME peud, MBIIUICHUS, BOOOPAKEHUS IIKOJHbHUKOB, YMEHHUS
BBIOMpATh TPABWIBHBIA QJITOPUTM JICUCTBUH B COOTBETCTBHUM C IEIAMH U
MOCTABJICHHBIMU 3a/1a4aMU;

2. (QopMupoBaHue y OOy4YalOIIMXCAd MEPBOHAYAIBHBIX MPEACTABICHUNA O
BEILIECTBE, XUMUYECKOW PEAKIIUU, XUMUYECKUX JIEMEHTaX U T.1.

3. BOCHHUTaHUE IO3UTUBHOTO SMOIMOHAIBHO-IIEHHOCTHOIO OTHOLIEHUS K
XUMUH, TPOOYXKIACHUE TO3HABATEIBHOTO WHTEpPECa K XUMHH, CTpPEMJICHUS
COBEPIIECHCTBOBATh CBOM AKCIIEPUMEHTAIIbHBIC HABBIKY;

4. co3ganue aJalTUBHON Cpelbl, ITO3BOJIAIONIEH o0ecIeuynTh B
00pa3oBaTEeNbHOM YUYPEKJECHUU TIOJHOIEHHYI0 HMHTETPAlMi0 W JIMYHOCTHYIO
camopeanu3zamuto aereu ¢ 311P;

5. ycuiieHue paboThl 0 (OPMUPOBAHUIO KYJIBTYPHOIO U Oe30macHoro odpasa
KU3HU OOy4YarolUXcs JJIi COXPAHEHUS M YKPEIUICHUS WX TCUXUYECKOro U
(U3HUECKOro 3J0POBBA.

COLEPKAHUE YUEBHOTI O ITPEJAMETA «XUMU»

8 KUIIACC

IlepBoHauyabHbIE XUMHYECKUE OHATHSA

[Ipenmer xumuu. Poav xumuu 6 dHCusHU yenosexa'. Telma W BELIECTBA.
DU3MYECKUE CBOMCTBA BEHIECTB. ATrpEraTHOE€ COCTOSIHUE BEIIECTB. Xumus 6
cucmeme Hayk. Yucteie BemectBa M cMmecd. CrnocoObl pas3jeneHus cMmecei.
[IpaBuna Oe3omacHoro oOpalleHHss C  BeHlecTBaMH U J1aO0OpaTOpPHBIM
o0opynoBanueM. [lonamue o Memooax no3HaAHUs 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XHMHUYECKHE HJIEMEHThl. 3HAKh (CHUMBOJIBI)
XUMHYECKUX 3y1eMeHTOB. OTHOcUTENbHAsT aToMHas macca. [IpocTeie U CIOXKHbIE
BellleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (opmyna. BaleHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB.
3axon nocmosancmea cocmasa eewjecms. OTHOCUTENIbHAS MOJIEKYJIsIpHAs Macca.
MaccoBast 10Jis1 XUMHUYECKOT0 3JIEMEHTa B COSJIUHECHUH.

1
3).'(601: " fajiec€ KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNC KOTOPLIX NPOBOAUTCSA B O3HAKOMUTCIIbHOM ITJIaHEC.
Heuaror CaMOCTOATECJILHO OIPCACIIACT 00BeM n3ydaceMoro mMmarepuaja.



@u3nueckue MU XUMHUYECKUE SIBICHUSA. XuUMHUecKas peakuus. [IpusHaku
XUMHAYECKUX PEaKIUil. YPaBHEHUS XMMHUYECKHUX pEaKui. 3aKOH COXPaHEHHS
Macchl  BemecTB. Kmaccumbukammsi XUMHUYECKHUX — peakiuid  (COeTMHECHWS,
pa3JIokKEHUs, 3aMeIleHHs, 0OOMEHa).

XUMHAYECKUM OKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TIOCYAOMH, C
npaBwiiaMu paboTel B Jaboparopuu u mpuéMamu obOparieHus ¢ J1abopaTOpHBIM
o0opynoBaHWEM; W3YyYCHHE U ONUCaHWe (PU3MUECKHX CBOWCTB 0OOpasIoB
HEOPTraHWYECKUX BEMICCTB; HaOmomeHne GU3ndeckux (IJIaBJICHUE BOCKA, TASTHUEC
JbJla, pacTUpaHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIIUsI BOJIbI) M XUMUYECKHUX
(ropeHue cBeud, MPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mela C
KHUCIIOTOMN) SIBJICHUM, HAOJIIO/ICHNE M ONTMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX
peakumii (pasiokKeHHe caxapa, B3auMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM
Oapusi, pasnoxenue ruapokcuaa menu (1) mpu HarpeBaHUM, B3aUMOICHCTBHE
xene3a ¢ pactBopoM coiu Menu (II));u3yuenue crnocoboB paszneneHus cmeceit (c
OMOIIIBIO MarHura, buabTpOBaHKE, BBIITAPUBAHUE, TV CTUIUISLNA,
xpoMarorpadusi), NPOBEIECHHWE OYUCTKH TOBAPEHHOW COJIM; HAONIOJCHUE U
ONMCAHUE PE3YIbTATOB IPOBEAECHNUS ONbITa, HILTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MacCChl; CO3/IaHUE MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxuelme npeacTraBuTe/ Id HEOPraHUYeCKMX BelecTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucimopoa — 31€MEHT U MpoOCcToe
BemiecTBO. HaxokneHue kucimopoga B MpUPOJE, (PU3NYECKUE U XUMUUYECKHE
cBoMcTBa. Peakiiuu ropeHust IpoCThIX U CI0XKHBIX BelecTB. CriocoObl MOJTy4eHUs
KHCIIOpOJa B Ja0OpaTopuu u npomwviuiienHocmu. lIpuMeHeHue KHUCIOpoja.
[Tonstue 06 oxcuaax. KpyroBopoT kucinopoaa B npupoae. O30H — aiiomponHast
MOOUpuKayusi KUCI0pooq.

Tennosoii 2¢pgpexm xumuueckou peaxyuu, mepmoxumuieckKue ypasHeHus,
DK30- W DJHIOTEPMUYECKHE DPEAKLUU. [0onaugo: y2oib U Memau. 3azpsa3HeHue
6030yxa, ycuieHue napHuKo8o2o 3ggexma, paspyuieHue 030H08020 COs.

Bopopon — nsnemMeHT m mpocroe BewecTtBo. HaxoxzaeHue Bogopoaa B
npupoze, GU3NIecKue U XUMUYECKUE CBOMCTBA (Ha MpUMEPE B3aUMOJCUCTBUS C
HEMETaUIaMl W OKCHJAMH METAJJIOB), TPUMEHEHHUE, Cnocobbl HNOJYUEHUS.
[TonsiTHE O KMCIIOTAX U COJISIX.

KomuuectBo BemectBa. Monbs. MonsipHas wmacca. 3akoH  ABOTajipo.
Moutsipablii 00BEM Ta30B. Pacuersl mo xumudeckoit popmyse. Pacuers maccoBoit
O XMMHUYECKOTO 3JIEMEHTA B COCAUHEHUH, KOJIMYECTBA BEUIECTBA, MOJSIPHOM
MAaccChl, MOJIIPHOTO 00beMa ra3oB. PacuéThl 1o XUMUYECKUM YPABHEHUSIM.

Quszuueckue ceoticmea 600vl. Bona. Ee coctaB, cTpoeHHEe U MOJEKYJIBI.
Booa kax pacmeopumens. PacTBOpbL. [lonamue 0 HACLIUWEHHBIX U HEHACLIUEHHbIX
pacmeopax. Ilouamue pacmeopumocmu eewjecms 6 6ode. Pacuer MaccoBoi 1071
BeIllECTBA B pacTBope (MpOIEHTHAsl KOHIIEHTpalus). MaccoBast J0Jis BeleCTBa B
pacTBope. Xumuueckue ceoucmea 600bl (paszlodiceHue, peakyuu ¢ HAMpuem,
oKcuoom Kanvyus, okcuoom cepwi (IV) peaxyuu ¢ memannamu, KUCIOMHbLIMU U
ocHoeubiMu oxcudamu). [lonamue 06 ocnosanusx. Ponw pacmeopos 6 npupode u 6
JocusHu uenoeexka. Kpyeoeopom 600vi 6 npupooe. 3arpsi3HEHHE MPUPOIHBIX BOJ.



OxpaHa ¥ OYMCTKA IPUPOIHBIX BO/I.

Baxueiiive kiacchl HeOpraHmyeckux coenuHeHuid. Krnaccuduxarms
HEOpPraHMYEeCKUX coeluHeHu. OKCUIbl: cocTaB, kiaccudukanus (KUCIOTHBIE,
OCHOBHBIC, amhomepHble, Hecolleobpasyiowue - Ha npumepe oxcuoa yenepooa (I11)
u oxcuoa azoma (l1)), nHomenxnamypa. I[lonyuenue u XUMHUYECKHE CBOKMCTBA
OKCHUJIOB (B3aMMOJICUCTBUE C BOJAOW, KHUCJIOTamu, IMienodamu). OcCHOBaHUS.
Knaccudukanus  ocHoBaHWi: MIENOYM ©W  HEPACTBOPHMBIC  OCHOBAHMS.
Homenknarypa ocHoBanui. ®dusndeckne M XMMHUYECKHME CBOMCTBA OCHOBAHUU
(B3aMMOJIEHCTBUE C OKCHJAMH HEMETAJUIOB, KHUCIOTaMH, colisiMu). [lomyuenue
OCHOBAHULL.

Kucnoter: cocraB, kiaccupukanus, HOMEHKIATypa, (QHU3MYECKHe W
XUMUYECKUE CBOWCTBA (B3aMMOJCHCTBHE C MeETajulaMd, OCHOBHBIMU OKCHJIaMH,
OCHOBaHUSIMHU, COJISIMU, Ha TPUMEpPE COJSTHOM U CEPHOU KHUCIOT), CHOCOObI
nonyuenusi. Psan aktuBHoctu MetawioB H. H. bekeroBa. Comu (cpemgnue):
HOMEHKJIATypa COJIeH, cnocobOwbl noyyyenus, B3auMOJCHCTBUE COJICH C MeTallllaMH,
KHCJIOTaMH, IIEJI0YaMU U COJISIMU, TPUMEHEHHUE.

[Tonsitue 006 aMPOTEPHBIX THAPOKCUIAX (HA MPUMEPE LIUHKA U ATIOMUHUS):
Xumudeckue ceotucmea (63aumooeicmeaue ¢ KUCIOMamu U weiouamu, pa3iorceHue
npu Hazpesanuu) u noaydenue.

I'eneTnueckast CBsI3b MEXKIY KIacCaMU HEOPTaHUYECKUX COEIUHEHUM.
['eneTnyeckue psapl.

XUMUYECKHI 3KCIIEPUMEHT: KAaYECTBEHHOE OIPEACICHUE COJEpPKAHUS
KHUCIIOpOJia B BO3/IyX€; MOJYyUYCHUE U M3yUYCHHUE CBOWCTB KHCIOpOa; HAOII0IeHNE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS H
IpeKpalieHusl TOpeHHs (MoXapa); O3HAKOMIJICHHE C O0Opa3llaMu OKCHIOB H
ONMCAaHUE MX CBOWCTB; MOJYYEHUE U M3YUYEHUE CBOMCTB BOAOpOAa (FOpEHHE);
HaOMIOICHHEe  O0Opa3IoB  BEHIECTB KOJIMYECTBOM |  MOJb; HCCIEIOBAHHE
OCOOCHHOCTEM  pacTBOpPEHHUs  BEIIECTB C  Pa3IMUHOW  PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MACCOBOM JOJIEd PAaCTBOPEHHOIO
BEILIECTBA; B3aMMOJICMCTBUE BOALI C MeETaUIaMH (HATpPUEM H  KaJIbIIUEM)
(BO3MO’KHO UCIIOJIb30BAHUE BHUECOMATEPHUATIOB); ONpEIEICHUE PACTBOPOB KUCIOT
Y 1IEJI0YeH C MOMOIIbI0 WHIMKATOPOB; UCCIEAOBaHUE 00pa3lloB HEOPTaHUUECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOIIOJICHUE M3MEHEHMS OKPACKU WHIUKATOPOB B
pacTBopax KHUCJIOT M IIeJoYed; u3ydeHue B3aumonenctBus okcunaa meau(ll) c
pAacTBOPOM CEPHOM KHCJOTHI, KHACJIOT C METAUIAMH, PEAKIUMUA HEUTPAIU3AIH;
MOJYyYE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJIHOTO METAJIa APYTUM U3
pacTBopa COJIM; pEIICHHE HKCHEPUMEHTAJIbHBIX 3aJad mo Teme «Baxueiue
KJIACChl HEOPTAaHUYECKUX COCTUHEHUI.

Iepuoanueckuii 3axoH u Ilepuoanyeckasi cucreMa XUMHYECKUX

3j1eMeHTOB /. U. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKAsl CBA3b.

OKHCJIUTETbHO-BOCCTAHOBHUTEIbHbBIC PeAKIIUU

[lepBbie MOMBITKK KiIacCU(UKAIIMM XUMUYECKHX 3JIeMEHTOB. [loHsTHE O
IpyINnax CXOJHBIX 7JJIEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEIbHbIE METAILIbI,
TaJIOTeHBI, UHEPTHBIC Ta3bl). DeMeHmbl, KOmopvle 00pazyrom ampomeprovie



OKCUObL U 2UOPOKCUOBL.

[Tepuonnueckuit 3akoH. [lepuoanyeckas cucreMa XHUMHUYECKHX SJIEMEHTOB
H. W. MenneneeBa. KoporkonepuogHas u  oaunHonepuoonas  GHOPMBI
[Tepunoanyeckoit cucremsl xumuueckux annemMeHToB . 1. Menneneesa. [leprobl
u rpynnbl. PU3NYECKHH CMBICT MOPSAAKOBOIO HOMEpa, HOMEPOB Iepuoaa |
IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTtaB aroMHBIX sAep. H3omonvl. IAEKTPOHBI.
CrtpoeHue 3JeKTPOHHBIX 000JI0YeK aTOMOB MEpPBHIX 20 XMMHUYECKUX DJIEMEHTOB
Ilepnommueckon cucremsr . M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA T10 €ro noJioxkeHuto B [lepuonnueckon cucreme . M. Menaeneena.

3axonomepHocmu U3MeHeHUsi CEOUCMSE IIEMEHMO8 MANbIX NepUuooos u
2NIABHBIX NOOSPYNH, 6 3ABUCUMOCMU OM aMOMHO20 (HOpsAO0K08020) HOMepa
3nauenue Ilepuoouueckoeo 3axkona u Illepuoouueckoti cucmemvl XUMUYECKUX
anemMeHmos 0ns pazeumus Hayku u npakmuxu. []. U. Menoeneeé — yuénwiii u
2PAdACOAHUH.

Xumuueckass cBa3b. KoBaneHTHass (NOJsIpHAass W HENOJIAPHAs) CBS3b.
InekmpoompuyamenbHOCmMb AMOMO8 XUMUYECKUX d1emenmos. IoHHasl CBs3b.

Crenenb oxucieHuss.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE — PEAKIIHH.
IIpoueccsl OKUCIIEHNS U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCIIEPUMEHT: M3yYeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJECUCTBUE TUAPOKCHIA IMHKA C pacTBOpaMu KHUCJIOT H
IIEJIOYEH; MPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKHUCIHATEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKINI (TOpeHHe, PEaKIMK Pa3I0KEHUs, COCAMHEHNUS).

MexnpeaMeTHbIe CBSA3H

Peanu3zamus MeXmpeaAMETHBIX CBs3eH NpH HM3YyYEeHUH XMMUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE Kak OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSITHIA, TaK U TOHATUMN, SBISIOMNXCA CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEeHHO-HAYUHbIE MOHATHUS: HAYYHBIN (haKT, TUIIOTE3a, TEOpus,
3aKOH, AaHaJlW3, CHHTE3, KIacCU(pUKalus, MEepUOJAUYHOCTh, HAOIIOEHHE,
HKCIIEPUMEHT, MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIb, IBJICHHE.

®dwuszuka: martepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, JICKTPUUECKUN 3apsii, BEIIeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, ra3, (PU3NYCCKUE BETUYHHBI, CTUHUIIBI
MU3MEpEHHsI, KOCMOC, TTaHEeTHI, 3BE3/1b1, CoHIIE.

buonorus: boTocunTes, npixanue, ornocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpabl, TOPHbIE TOPOIDI,
MOJIE3HBIE UCKOTIAeMbI€, TOTIINBO, BOJHBIC PECYPCHI.

9 KJIACC

BenecTBo M XUMHUUYeCKasi peaKkus

[lepuonnyeckuii 3akoH. Ileproanueckas cucreMa XMMHUYECKHX JJIEMEHTOB
. 1. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KNS, KAIbLUS U UX COSAUHEHUN



B COOTBETCTBMM C TMOJIOKEHUEM »JJIEMEHTOB B llepmoanueckoil cucreme
CTPOCHHUEM UX ATOMOB.

CrpoeHue BemecTBa: BUJbI XUMUYECKOW CBS3U. THUIBI KPUCTAITUYECKHUX
PELETOK, 3a8UCUMOCTb CEOUCE GeUieC8a OMm MUna KpUCmailuyeckou peuémru
U 8UOA XUMUYECKOU CEA3U.

Knaccudukanus U HOMEHKJIATypa HEOPTraHUYECKUX BEILIECTB
(MexayHapoiHasi M TpUBUANIbHAS ). XUMUUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3JIM4YHbIM KJIACCAM HEOPraHMYECKUX COCIMHEHWUM, TE€HETUYECKas CBS3b
HEOPraHNUYE€CKUX BEILECTB.

Knaccudukanus XuMHUECKMX peakuii MO pa3IMdHbIM TpH3HaKaMm (110
YUCITY ¥ COCTaBY YYAaCTBYIOIINX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3P (hEKTy, 1o
M3MEHEHUIO CTEICHEN OKUCIIEHUS XUMHUUYECKUX JIEMEHTOB, IO oOpamumocmu, no
yuacmuro  Kamaiusamopa). DK30- HW  JHAOTEPMHUYECKHE peaKuum.
Tepmoxumuyeckue ypasHeHus.

lonusmue o cxopocmu xumuuecxou peaxyuu. Ilonamue o6 obopamumvix u
Heobpamumuvlx xumudeckux peaxkyusax. Ilonamue 0 2OMO2EHHbIX U 2emepOo2eHHbIX
peakyusx. Illonamue o xumuueckom pasHogecuu. CmeujeHue XuMUYECKO20
pasHogecus. Daxkmopvl, euUAIOWUE HA CKOPOCMb XUMUYECKOU peaxkyuu u
NOJIOJHCEHUE XUMUYECKO20 PABHOBECUSL.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM, AJICKTPOHHBIM  OajaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBnenue YpaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHMM C  MCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUUECKOU JIACCOLALIH. DIIEKTPOTUTHYECKAS
OUCCOLMALNS. DJEKTPOJIUTHl U HEANEKTPOJIUThl. KaThoHbl, aHMOHBI. Mexanusm
ouccoyuayuy gewecms ¢ pasiudHbIMU 8UOAMU Xumudeckou cesaszu. Ilonamue o
cmeneHu ouccoyuayuy. CUTbHBIE U CIIA0BIC ATIEKTPOIUTHI.

Peakunm nonHoro oOMeHa. Y ClIoBHUs MPOTEKaHUS PEaKIIMi HOHHOTO 0OMEHa
10 KOHIA. [lonHble M COKpall€HHbIE HOHHBIE YPABHEHUS PEAKIHMU. XUMHUYECKUE
CBOWMCTBAa KHCJIOT, OCHOBaHMM ¥ COJIGM B CBETe MPEACTABICHUNA 00
anekTponuTuiyeckor auccoruanuu. Cpena pactBopa. KadecTBeHHbIE peaklM Ha
KaTHOHBI U aHUOHBI: XJIOPHUI-, OpOMUI-, HOAH-, CyIb(haT-, KapOOHAT-, CHIIUKAT-,
dochar- aHWOHBI, THUIPOKCUJI-WOHBI; KATHOHBI AaMMOHUS, MarHus, KaJblHs,
anoMuHu, xenesa (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOIIKME B BOJHBIX

pacTBoOpax.
XUMHAYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJECISAMH KPUCTALINYECKHUX
pPEmETOK HEOPraHWYECKUX BEIECTB — METAJUIOB M HeMeTauioB (Tpadura u

aJiMasa), CJIOKHBIX BEIIECTB (XJIOpUAA HATPHS), HUCCICAOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOW PpEaKIMH OT BO3JICHCTBUSA pa3IMYHBIX (PAKTOPOB,;
HCCJICIOBAHKE DJICKTPOIPOBOTHOCTHA PACTBOPOB BEIIECTB, MPOIECCca AUCCOITUAITIH
KHCIIOT, TIeNloueld W cojiech (BO3MOXKHO HCITOJIb30BAaHWE BHICOMATECPHAIIOB);
MIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIIUX PU3HAKU TPOTCKAHUS PEAKIH HOHHOTO
oOMeHa (0Opa3oBaHME OCajJKa, BBIJACICHHWE ra3a, 0Opa3oBaHWE BOIbI); OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakIuu pa3ioXKeHUs, COCTUHEHHS); PACIIO3HABAHNE HEOPTraHUICCKUX



BCIICCTB C IIOMOIIIBIO Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha HOHBI, pEeUICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTtanbl U X coeUHEHUS

OO6mrast xapakTepucThKa TamoreHoB. (OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIEe cTeneHu okucieHus. CTpoeHue M (U3HUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOMCTBA Ha MNOpUMEpe  XJopa
(B3amMoJielicTBHE C MeETaUlaMH, HEMETaUIaMA — BOJIOPOJOM W KHCJIOPOJIOM,
wenouamu). XmopoBogopoa. ComnsHas KHCJIOTa, XHMHYECKHE  CBOWCTBA,
nonyuenue, TpPUMEHEHHE. [lelicmeue Xaopa u X10po8ooopooa HA OpP2aHUIM
yenogexka. Baxuenmme XJI0puabl U UX HAXOKJICHUE B IPUPOJIE.

O6mias xapakrepuctuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHUCJIOPOJIa U CEPbl. XapaKTepHbIC CTEIIEHU OKHUCIICHUSI.

Crtpoenue 1 ¢pu3HUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPBHI.
AmnoTpornHbie MOIU(MUKAIIUU KUCIOPOJa U Cepbl. XMMUYECKHUE CBOMCTBA CEPBI
(B3aMMOJICHCTBUE C HeMemailamu — BOJOPOJOM M KHUCIOPOJOM, MeETaUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol kucromamu). CepoBOIOPOJI: CTPOCHUE,
du3nUecKkue W XUMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAaHOBUTEIHHBIC
cBoicTBa). OKCUABI Cepbl KaK MPEACTABUTEIM KHUCIOTHBIX OKCUAOB. CepHas
KHUCJIOTa: PU3NUECKHE U XUMUYECKHE CBOMCTBA (00mue u crenuduyeckue). Conu
CEpPHOW KHCIJIOTBI, KAUeCTBCHHAs peakius Ha cyiabdar-noH. CepHUCTas KHUCIOTA.
Xumuueckue peakyuu, nedxcauwjue 8 0CHO8e NPOMBIULIEHHO20 Cnocoba NoJyyeHus
cepHou kuciomul. Haxoxnaenue cepol U €€ coequHeHnil B pupone. [Ipumenenne
Cephl U ¢ COCAMHCHHI B OBITY M B MPOMBINUICHHOCTU. Xumuueckoe 3acps3Henue
oOKpyocaoweli cpedbl COeOUHEHUSMU Ccepbl (KUCIOMHbIE 00XHCOU, 3A2PA3HEeHUE
6030yXa U 8000EMOB), CNOCOOBL €20 NPEedOMBPAUYEHUSL.

OO6mras xapakTtepuctuka sneMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aToMoB a3zota u pochopa, XapaKTepHbIE CTETIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B npupoje, GU3NUecKue U XMMHUYECKHUE CBOMCTBA
(B3auMoJIeliCcTBUE C METa/NlaMM W HEMETa/NIaMH - KHUCIOPOJOM U BOJOPOJIOM).
Kpyrosopor a3zora B mpupojie. AMMUaKk: (U3NYECKUE U XMMUYECKHE CBOMCTBA
(OKHCIIeHHE, OCHOBHBIE CBOWCTBA BOJHOTO PAacTBOpA), No/yYeHUe W TIPUMCHCHHE.
Conm aMMOHHS: COCTaB, (U3UYCCKUEC W XUMHUYCCKHE CBOWCTBa (pa3lIokKeHHE,
B3aMMOJICHCTBHUE CO IeJoYaMu), npuMeHeHrne. KauecTBeHHas peakius Ha HOHBI
aMMOHUS. A30THasi KMCJIOTa, €€ (U3HUEeCKHe U XUMHUYECKHe CBOMCTBa (oOume u
cnenuduueckue), noayuenue. HutpaTsl (pasznoxeHue). A30THUCTasg KHUCIOTA.
Hcnonp3oBaHne HUTPATOB M COJEHM aMMOHHS B KayeCTBE MHHEPAIbHBIX
ynoopeHuit. Xumuueckoe 3azpsaznenue okpyxcaroujeli cpedbl CoOeOUHEHUAMU a30mda
(Kucromuwle 0024couU, 3a2ps3HenuUe 8030yXd, NOY8bl U B000EMO8).

dochop, arromponuvie moougpuxayuu  gocgopa, buzMUECKHE U
XUMUYECKME CBOMCTBAa  (B3aMMOJEHCTBUE C  METa/UIaMH, HEMETaJUIaMu,
KOHYEeHMpupo8anuvimu azomuou u cepuou kuciomamu). Oxcun docdopa (V),
oprodochopHas Kuciora: (puU3MYEeCKue W XUMUYECKHE CBOWCTBA, NOJIVYEHUE.
llonamue o munepanvbhvix YO0oOperusx: Humpamvl u ¢ocgamol. [lonamue o
KoMnIeKcHbIX y0oopenusx. O0IIas XapakTepucTuka 3JeMeHToB [V A-Tpynisbl.



OcoOeHHOCTH CTPOEHHMSI aTOMOB yrjiepoia M KpeMHusa. BaneHTHOCTh U
XapaKTEepHbIE  CTENEHH  OKUCIEHUS  aTOMOB  yrjepoja H  KPEMHHUS.
Pacnpoctpanenue yriepojia B mpUpoe, XapaKTEPHbIE CTETICHU OKUCIICHHUS.

VYrnepon, amioTponHble Mogudukanuu (rpagurt, anmas), (GU3NUYECKUE H
XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB (B3aUMOJACHCTBUE C METaNIAMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCTOMAMU).
Ancop6rusa.  KpyroBopor yrimepoma B mpupome. Oxcuawsl — yriaepoja, UX
du3nuecKkue U XMMHUYECKHE CBOWCTBA, MOJYyYCHHE W NPUMCHECHHE, JCUCTBUE HA
OpraHu3M 4eJOBEeKa. JKonocuueckue npoodiemvl, C8A3aHHble C  OKCUOOM
yenepooa(lV), eunomesza 2n06anbHO20 nOmMenieHuss KIUMama, NApPHUKOBbIL
a¢hghexm. YTonapHas KUCIOTA U €€ COJU, UX PU3NUECKHE U XUMHYECKUE CBOWCTBA,
nonyueHue u npumeHenue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIEHHOCTH U CEIHLCKOM
XO35HCTBE.

O6mume mpeAcTaBieHUs 00 OCOOCHHOCTSAX COCTaBa M CTPOCHMS
OpraHUYECKUX COCIUHEHUM yriepojaa (Ha mpuUMepe MeTaHa, ATUJIEHA, ATaHoJa,
YKCYCHOM KHCIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Knaccugpuxayus
opeanuyeckux eewjecms. IloHATHE O OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: KUpPaxX,
Oesikax, yrJieBoJlax — W UX POJIM B KU3HU 4YelloBeKa. Mamepuanvhoe eOuHCcmeo
OP2AHUYECKUX U HEOP2AHUYECKUX COCOUHEHU.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHME CBOWCTBA (HA MpUMEpe
B3aMMOJICUCTBHUSl C METAJUIaMH M HEMETalUlaMu), nojyYyeHue u TPUMEHEHUE.
Coeounenus kpemmus 6 npupooe. Obwue npedcmasnenus 06 oxcuoe kpemmusi(lV)
u xpemuuesou kuciome. Cunuxamol, Quauueckue U XumuyecKue Ce0UcCmaa,
nonyuenue U NpUMeHeHUue 6 Oblmy, NPOMbIULIEHHOCMU (8 MeOUYUHCKOL,
IeKMPOHHOU, CIMPOUmenbHou u op.). Baoicnetiwue cmpoumenvhbie Mmamepuansi:
Kepamuxa, cmekio, yemeHnm, OemoH, dicenezobemon. I[Ipobremvl 6ezonacHozo
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKHUIN SKCIIEPUMEHT: U3yUEeHHE 00pa3lioB HEOPTaHUYECKUX BEILECTB,
CBOWCTB COJITHOM KHCIIOTBI; MPOBEICHHE KAYECTBEHHBIX PEAaKUUU Ha XJIOPHUI-
WOHbI W HaAONIOZEHHWE TMPU3HAKOB MX NPOTEKAHUS; OIMBIThI, OTPAXKAIOIINE
dbu3uYecKre U XUMHUYECKHE CBOWCTBA TajJOTEHOB U UX COEIUHEHUM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPUAIOB); O3HAKOMJIEHHE ¢ oOpaslaMu XJOPHUIOB
(rajJloreHuI0B); O3HAKOMJIGHHE C oOOpa3laMu cepbl W €€  COCAMHEHUSIMHU
(BO3MOKHO  HWCIIOJIb30BAaHWE  BUJEOMATEPHANIOB);  HAOMIOJEHHWE  Mporiecca
oOyrimvMBaHus caxapa MOJA JCHCTBUEM KOHIIEHTPHUPOBAHHON CEPHOM KHCIIOTHI,
M3y4eHUE XMMHYECKHUX CBOWCTB pa30aBIICHHOW CEPHOW KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peaknuu Ha CcynbpaT-uoH u HAOMIOJeHWe TMpU3HaKa e
MPOTEKAHUS; O3HAKOMIICHHE ¢ (PU3NYECKHMMH CBOMCTBaMHu a3ota, (ochopa m ux
COeTMHEHMI (BO3MOXHO HMCTIOIB30BAHKUE BHICOMATEPUAIOB), 00Opa3liaMi a30THBIX
u (ochopHbIXx ymOOpeHUI; MOJydYeHHE aMMHaKa W H3YyUYCHHE €ro CBOMCTB;
MPOBEJICHNE KAaU€CTBEHHBIX peaKIuii Ha MOH aMMOHUS U GochaT-uoH U U3yUeHHE
IIPU3HAKOB HUX IIPOTEKAaHUs, B3aMMOJECUCTBUE KOHLEHTPUPOBAHHOW Aa30THOU
KHUCJIOTHl C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHUANIOB); H3YUYCHHE
MoJieNiel KpUCTAJUTMUECKUX PEHIETOK anmasa, rpadura; 03HAKOMIIEHUE C



poLeccoM afCcOpOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPONCTBOM MPOTHBOTa3a; IMOJIYYEHUE YIJIEKUCIOrO0 Ta3a U M3YyUYECHHE €ro
CBOWCTB; TPOBEJCHNE KAYCCTBEHHBIX pEaKIMii Ha KapOOHAT- W CHJIMKAT-HOHBI
U UW3yYCHHE TPU3HAKOB HX TMPOTEKAHUS; O3HAKOMJICHHE C MPOJIYKIHEH
CUJIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE YKCIEPUMEHTAIbHBIX 3a7a4 I0 TEME
«BaxuHeime HeMeTaIbl U X COSAUHEHUS.

MeTaiibl 1 MX COeTUHEHUSA

OO6miast xapakTepucThKa XUMHYECKUX DJJIEMEHTOB — METaUIOB Ha
OCHOBaHHUH WX MOJOKeHUS B lleproanueckoil cucteMe XUMHYECKUX SJIEMEHTOB
. 1. MenaeneeBa u ctpoeHusi aromoB. CTpoeHrne MeTaiuioB. Meramndeckast
CBSI3b M METAJUIMYECKasl KPUCTAIUIMYECKAS PEHIETKA. DJIEKTPOXUMHUYECKUN Psif
HanpspbkeHuit  metauioB. du3nyueckue W XUMUYECKHME CBOMCTBAa METAJUIOB
(B3auMOJIeHiCTBUE C KUCIOPOAOM, BOAOW, Kucimotamu). Obwue cnocobwl
noayuenuss memannos. llowsamue o KoOpposuu memanios, OCHOBHblE CNOCOOb
3awumol ux om xkopposuu. Cniasvl (cmanwv, YyyeyH, OOPANIOMUHUL, OPOH3A) U UX
npumenerue 6 Ovbimy u NPOMbLULIEHHOCTU.

[[lenounsle MeTAIUIBL: MOJIOXKEHUE B [lepnoanyueckon cucTeMe XUMHAYECKHUX
anemeHToB JI. M. MenaeneeBa; ctpoeHue atoMoB. HaxoxaeHue B mpupoje.
duznyueckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpust U Kaius). OKCUIbl U
TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHue MIEeTOYHBIX METAIOB U HX
COCMHECHUM.

[[lenouyHo3eMeNbHBIE  METAUIBI MAarHuii W KaJIbLUUW:  IOJIOKECHUE
B [lepnoauueckoit cucreme xuMuiueckux aneMeHToB /. Y. MennaeneeBa; crpoeHue
UX aTOMOB; HaxoxkJAeHue B npupoje. duznueckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanpluda. Baxkseimme coeauHeHUs Kaublus (OKCHI, THAPOKCHI, COJIH).
Kécmrxocmb 60061 u cnocobvl e€ ycmpaneHusl.

AmomuHuii: nonoxenue B l[lepuogumueckoi  cHUCTEME  XMMHUYECKHUX
anemeHToB JI. WM. MenneneeBa; CTpOo€HME aToMa; HAXOXICHHE B MPUPOJIE.
dusznyecKkre 1 XUMUYECKHE CBOMCTBA almfOMUHUS. AMDOTEpHBIE CBOMCTBA OKCHIA
Y TUJIPOKCUIA ATFOMUHMUSL.

Kenezo: nonoxenue B lleproanueckoin CUCTEME XHUMHYECKUX 3JIEMEHTOB
J. Y. MenaeneeBa; CTpoeHHE aToMa; HAXOXKJIeHUE B mpuponae. duznyeckue u
XUMUYECKUE CBOWMCTBA XKeje3a (B3aMMOJCHCTBUE C METaUIaMH, KHUCIOTaMH H
comsimu). Okcupawl, runpokcunbl U conu keneza(ll) m xenmesza(Ill): cocras,
CBOWCTBA U noJIyueHue.

XVWMHYECKUI DSKCIEPUMEHT: O3HAKOMJIEHHE C O00Opas3laMu METaIOB U
CIJIaBOB, WX (PU3MUECKHUMH CBOMCTBAMM; H3YyUYCHHE pE3YyJbTaTOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCMOJIb30BAHUE  BHUIEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSI OKCHA KaJbIlMs U HATPUS C BOJOW (BO3MOXHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB); KCCJICIOBAaHUE CBOMCTB KECTKOM BOBI, Mpoliecca TOPEHUs
kKejieza B KUCIopoze (BO3MOXKHO HCMOJb30BAaHUE BHUICOMATEPHUANIOB); MPU3HAKOB
MPOTEKAHUs] KAYECTBEHHBIX pPEaKIMii Ha HMOHBI (MarHus, KajblMs, aJIOMUHUS,
nuHka, xenesa(ll) u xenesza(lll), meau(Il)); HabmrogeHue u onucaHue MPOIECCOB
OKpalllMBaHUS TUIAMEHU MOHAMH HATpHUs, Kalusd U Kaiblus (BO3MOXHO



UCIIOJIb30BaHUE  BHUJEOMATEpUANIOB); HCCJIEIOBaHHE aM(OTEPHBIX CBOMCTB
TUJPOKCUAA ATIOMHUHUSA M THUIPOKCHAA LMHKA; PEIICHUE SKCIEPUMEHTAIBHBIX
3az1a4 no teme «BaxkHenmme MeTauibl U UX COEIUHEHUSY.

Xumus u okpyncarouian cpeoa

Hoesvie mamepuanvt u mexuonoeuu. Bewecmea u mamepuanvt 6
NOBCEOHEBHOU JHCU3HU UYenoseka. Xumus u 300posve. bBezonachoe ucnonvzosanue
gewecms U Xumuweckux peaxyuui 6 owimy. Illepsas nomows npu XumuyecKux
oorcocax u ompasnenusx. OCHOBbI IKOI02UHECKOU 2cpamMomuHocmu. Xumuueckoe
3aepsA3Henue OKpydcalowell cpedvl (npedenvbHas O0ONYCmuMas KOHYEHmpayus
sewecms — I1J]K). Ponb xumuu 6 pewteHuu 3K0102uteckux npooiem.

Ilpupoonvie ucmouHuxku yeneeo0opo0oos (y2oiv, NpupooHvlll 2a3, Hegdmuv),
NPOOYKMbL UX nepepabomKu, Ux poisb 8 66imy u NPOMbIULIEHHOCTIU.

Xumuueckuil 9Kcnepumenm: usydenue o00paA3y08 Mamepuanos (cmexio,
CNIABbI MEMAILN08, NOIUMEPHbIE MAMEPUATDL).

MexnpeaMeTHble CBA3H

Peanm3zannst MeXNpeaMETHBIX CBS3€M IIPU HW3YyYEHUM XUMHHM B 9 Kiacce
OCYUIECTBJISIETCS. 4epe3 HCIOJIb30BaHWE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATHH, TAK W NOHATUH, SBISIOIIUXCS CUCTEMHBIMU JUISI OTAENBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Iue ecTecTBEHHO-HAyUHbIE MOHATHUS: HAY4YHBIA (pakT, TMIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(uKaluus, MNEepPUOAUYHOCTb, HAOIOJIEHUE,
JKCIIEPUMEHT, MOJEIMPOBAHNE, H3MEPEHUE, MOJEIb, SBJICHHE, MNapPHUKOBBIN
3 eKT, TEXHOJIOTHSI, MaTSPHAIBI.

dusznka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIIH],
M30TOIBI, PAaJNOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUU 3apsl, NPOBOJHHUKM,
MOJIYIIPOBOJHUKH, JAUDJIEKTPUKH, (OTOSJIEMEHT, BEIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTKa, CriiaBbl, (PU3MUYECKUE BEIMYMHBI, €IUHULBI U3MEPEHUSI, KOCMUYECKOE
IIPOCTPAHCTBO, IIJIAHEThI, 3BE€3/1b1, CoHIIE.

buonorusa: ¢orocunTes, AbixaHue, Onochepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHTbI, MAKpO3JIEMEHThI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: armocdepa, rtumpocdepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
ITOJIE3HBIE HCKONIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

BeinosiHeHHe MPaKTHYECKUX padoT

[Ipu npoBeneHHHM NPAKTHYECKOW pabOThl KAXKIbIM €€ 3Tam BBINOIHIETCS
oOyuaronumucs ¢ 3IIP BMecTe ¢ yuurteneM U moj ero pykoBoiacTtBoM. Ha nmocke
0053aTeIbHO BBIBEIIMBAIOTCS MPABUIIA TEXHUKU O€30MaCHOCTH, COOTBETCTBYIOIINE
JAHHOMY BHJy paOOThl, JaeTcsl MpaBUiIbHAs 3aMuch (POPMYI U yKa3bIBAETCS IIEJb
npoBeneHust padbotel. [Ipy HEOOXOIMMOCTH HdaeTcsi BHU3YaJbHBIA aJITOPUTM
BBITIOJTHEHUS]  33JlaHUA. JTO  CIIOCOOCTBYET OCO3HAHUIO  OOYYarOIIMMHCS
BBIMNOJIHSEMBIX JEUCTBUN U MTOJYUYEHHOTO PE3yJIbTaTA.



IIpyMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XUMHHU

JIyist opraHu3anuy MPOBEPKH, YIeTa M KOHTPOJIS 3HAHUN OOYYarOmUXCs 10
MPEAMETY TPETyCMOTPEHBI KOHTPOJBHBIE PabOTHI, CaMOCTOSTEIbHBIE PaOOTHI,
3a4eThl, MpakTU4YecKkue padoThl, TecThupoBaHue. OIHUM U3 METOJOB KOHTPOJIS
pe3ynbTaToB 00yueHus: oOydarommuxcs ¢ 3[1P sBisercs Meroa moMBapuaTuBHOTO
AKCIPECC-TECTUPOBAHUS C KOHCTPYHUPYEMBIMH OTBETaMHU. Ero OTIMYHATEIbHBIMU
yepTaMu SBJSIOTCS  ONEPATUBHOCTb, BBICOKAs CTENEHb WHAMBUAYAIN3ALNAU
3HAHUW, CPABHUTEIIBHO MAJIbIE 3aTPaThl BPEMEHU U TPYJla HA MPOBEPKY OTBETOB
00yJaroImmxcs.

st oOyuaronuxcst ¢ 3[1P Bo3MokHO M3MeHeHune GOpMYITUPOBKHU 3aJaHHMA
Ha «IOIIArOBYIO», aJamnTalus MOpeajiaraéMoro oO0ydaromeMycs TeCTOBOTO
(KOHTPOJIbHO-OLIEHOYHOT0) MaTepHalia: UCIOJIb30BAHUE YCTHBIX M MUCHMEHHBIX
WHCTPYKIIMM, YIOPOIICHUE JIUHHBIX CIIOXHBIX (DOPMYIUPOBOK HWHCTPYKIIHM,
pelIeHrue C OMOpoM Ha alropuT™M, oOpasell, HCIOJIb30BaHUE CIPABOYHOM
uHpopMaIuu.

IIJTAHAPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPEAMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMA

B nenom pesynbraThl ocBoeHus: ooydaronumucs ¢ 3I1P yueOHoro npeamera
«XuMus» TOJHKHBI COBMANATh C pe3yJbTaTaMHU NPUMEPHON paboyeil mporpamMmsl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanboee 3HaYNMBIMH SIBJISTFOTCSI:

JUYHOCTHBIE PE3YJIBTATHBI:

MOTHBAIMsl K OOyYeHHMIO U  IIeJICHAIIPaBIICHHOW  ITO3HABaTEIIbHOU
JIESITETbHOCTH;

YCTAHOBKA Ha OCMBICJICHHE JIMYHOTO OMbITA, HAOIIOICHUHN 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMs Ha MpaBWIa UHAUBUIYAIHHOTO U KOJUIEKTUBHOTO 0€301MacHOro
MOBE/ICHHUSA MPH B3aUMOJICUCTBUM C XUMUYECKUMHM BEIIECTBAMH U COCAMHECHUSIMU;

MpaKkTHYECKOe M3ydeHHE MpodeccHil W TpyJa pa3IM4HOro poja, B TOM
YUCJE€ Ha OCHOBE MMPUMEHEHUS H3y4aeMOro MpEJIMETHOrO 3HaHWs (Hampumep,
Ja00PaHT XUMHYECKOT'O aHAJIH3a);

YBaKCHHE K TPYIY U pe3yjbTaTaM TPYAOBOU AESITEIHLHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IOCTPOCHHUIO JaJbHEMIIEH WHIWBUIYaJIbHOU
TpaeKTOpuH oOOpa3oBaHUsS Ha OCHOBE OPHUCHTHPOBKM B MHpe npodeccuil u
MpO(eCCUOHATIBHBIX MTPEAMOYTEHUH, YBAKUTEILHOTO OTHOIIECHUS K TPY/LY;

OCO3HAHME CBOEr0 TMOBEJACHUA C TOYKHM 3PEHHS ONACHOCTH  WJIU
0€301acHOCTH JIJIs1 ¢€0sl WK 71l OKPY>KAIOIINX;

OCHOBBI DKOJOTUYECKOW KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO OKOJOTHYECKOTO MBIIUICHUS, TMPUOOPETEHNE ONBITa DKOJIOTHYECKH
OPUEHTUPOBAHHOW MPAKTUYECKOU EATEIBHOCTH B )KU3HEHHBIX CUTYyallUsIX;

OCO3HAHME TOCJIECJACTBUNA M HEMPHUATHE BPEIHBIX MPHUBLIYEK (YIOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KypeHHUs) U UHBIX (OpM Bpena s (PU3NUecKoro u



MICUXUYECKOTO 3/I0POBbS;

NpUHSATHE pEIIeHUH B JKU3HEHHOM CUTyallud Ha OCHOBE IIepeHoca
MOJIyYEHHBIX B XO0Ji¢ OOy4YeHUs 3HAHUI B aKTyaJIbHYIO CHTYaIUIO, BOCIIOJHATH
aeduuT naopmanuu;

TOTOBHOCTh OTOMpaTh UM HCIOJB30BaTh HYXHYIO HHPOpMAIMIO B
COOTBETCTBUH C KOHTEKCTOM JKU3HEHHOMN CUTYaIlUH.

METAINIPEAMETHBIE PE3YJIBTATBI

Osnaodenue YHUBEPCAbHBIMU yueoHvimu NnO3HAGAMmMeNbHbIMU
delicmeuamu:

BBISIBIIATh TPUYUHBI W CIEICTBHS TPOCTHIX XUMWYECKUX SIBIICHUI;

OCYIIECTBJISITh CpPaBHEHHWE, KIACCU(PUKANMIO XHUMHYECKUX BEIIECCTB I10
3aJJaHHBIM OCHOBAaHUSM W KPHUTEPUSM IS yKA3aHHBIX JIOTUYECKHUX OIepaluii;

CTPOUTh JIOTUYECKOE CYXKJEHUE TIIOCJIe TMPEIBAPUTEIHLHOTO aHaJIN3a,
BKJIIOYAIOIIIEEe YCTAHOBJICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3EH;

BBISIBIISATE JeUIUTHI UHGOPMAIIMH, JAHHBIX, HEOOXOAUMBIX /IS PEIICHHUS
MOCTABJICHHOM 3a]1a4W;

npeoOpa3oBbIBaTh MH(OpPMAIMI0O U3 OJHOTO BHJAa B JIpyroi (tabmuiyy B
TEKCT U TIp.);

co37aBaTh, MPUMEHATh U MPE0OpPa30BBIBATh 3HAKK M CHMBOJBI, MOJACINA U
CXEMBI [T peIeHUs y4eOHBIX U MO3HABATEIBHBIX 3329 C TTIOMOIIBIO ITe1arora;

C TIOMOIIBI0 TIeJarora IMPOBOAWTh XUMHUYCCKUM OIBIT, HECIOKHBIN
OKCIIEPUMEHT, JUIsl YCTAHOBJICHUS OCOOCHHOCTEH 00BEKTa M3YyYCHHS, TMPUIUHHO-
CJIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 00BEKTOB MEXK]1y COOOM;

C TIOMOIIBIO TIeJIarora I CaMOCTOSITEIBHO (hOPMYIUPOBATh 0000IIECHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEJACHHOTO HAOIIOICHNUS, OTIBITA;

IPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE XUMHUYECKUX TIPOIECCOB U UX
TIOCJIC/ICTBUS;

UCKATh UM OTOMpaTh MHGOPMAIIMIO WIIA JAHHBIE U3 UCTOYHUKOB C yU4E€TOM
MIPEIOKCHHONW YICOHOW 3a/1au U 3aJJaHHBIX KPUTCPHUECB.

Ognadenue  yHUBEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBLIMU
oelicmeuamu:

OpraHU30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B TpymIe (ONMpenessaTh o0Imue
eI, PacCIpPeIeIIATh POJIH, JOTOBAPUBATHLCS APYT C IPYTOM | T. II.).

C TIOMOIIBI0 TEJarora WM CaMOCTOSATEIbLHO COCTaBJIATh YCTHBIC W
MUCBMCHHBIE TEKCTBI C WCIIOJB30BAaHUEM WILIIOCTPATUBHBIX MAaTEpUATIOB IS
BBICTYIIICHUS TIepe] Ay TUTOPUCH;

OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTD C

YUUTENIEM U CBEPCTHUKAMU; pad0TaTh MHIWBUAYAIHHO U B TPYIITIE: HAXOIUTh
oOIiee perieHne U paspeniatb KOHGIMKTHI Ha OCHOBE COTJIACOBAHUS MO3UIMN U
ydeTa UHTEepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATH U OTCTAUBATh CBOC MHEHHC;

OIICHMBATh Kau€CTBO CBOETO BKJaJa B OOIIUH TPOIYKT, MPUHUMATH U
pa3nensaTh OTBETCTBEHHOCTh M MPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETa
nepe rpymnmnom.

Osnadenue ynugepcanbHoIMu Y4eOHbIMU PeZYIAMUGHBIMU OClICIBUAMUL:



oOHapyxuBaTh U (HOPMYIHPOBaATh y4eOHYIO MPOOJEMy, ONMPENeaTh Ieb
y4eOHOU eI TeIbHOCTH;

BJIQZIETh OCHOBAMH CAaMOKOHTpOJISI, CAMOOLICHKH, NPHUHATHS PELICHUH U
OCYUIIECTBJICHUSI OCO3HAaHHOTO BBIOOpa B y4yeOHOH ©  [O3HABATEIbHOU
NEeSATENbHOCTH;

COOTHOCHUTH CBOM JEHUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTaAMH, OCYIIECTBIISITh
KOHTPOJIb CBOEH JEATENBHOCTH B MPOLECCE JOCTUKEHUS PE3YNIbTATA, ONPENEIIATh
CocoOBl  JIEWCTBUMII B paMKax MPEAJIOKEHHBIX YCIOBHA M TpeOOBaHUM,
KOPPEKTUPOBATh CBOM JIEMCTBUS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYalluE;

JaBaTh aJICKBATHYIO OLIEHKY CHUTyallMd WM INpeaJiaraTh IUIAH €€ W3MEHEHUS;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BOSHUKHYTh MPU PEIICHUN
y4eOHOM 3a1a4H;

MMOHUMATh MIPUYUHBI, IO KOTOPBHIM HE ObUT TOCTUTHYT TPEOYEMBIil pe3yiabTaT
NEeATEIbHOCTH, ONPEEIATh O3UTUBHBIE U3MEHEHUS U HaIlpaBJIeHUs, TpeOyroume
nanbHeuen padboTsl;

OCO3HaHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €F0 MHEHHIO.

HPEAMETHBIE PE3YJIBTATBI
B cocraBe mnpeIMETHBIX pPE3YJIbTAaTOB IO OCBOCHHIO 0053aTEIbHOIO
collepKaHUs, YCTAHOBJIEHHOIO JIaHHOM MNPUMEpPHON pabouyell mIpOorpaMMon,
BBIJICJISIFOT: HAyYHbIE 3HAHUSA, YMEHUSI U CIIOCOOBI JEHUCTBUM, crieuupuueckue ams
yuyeOHOro mnpenMera «XuMUS», BUIBl JACSITEIBHOCTH IO IOJYYEHHUIO HOBOIO
3HaHUSA, €r0 MHTEpIpeTaluH, MPeoOpa30BaHHI0O W NPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX U HOBBIX CUTYaIUsX:
o IIPEJCTABICHUE O 3aKOHOMEPHOCTAX U I03HABAEMOCTH
SBJICHUN MPHUPOJbI, NOHHMaHUWE OOBEKTUBHOMW 3HAUYMMOCTH OCHOB
XUMHUYECKOM HAayKH KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUA,
KOMIIOHEHTa OOuiel KyJabTyphl W NPAKTHUECKON JeATeIbHOCTH
YeJIOBEKAa B YCJIOBHUSAX COBPEMEHHOrO OOIIECTBAa; NOHMMAaHUE MeECTa
XUMHH CPEII IPYTUX ECTECTBEHHBIX HAYK;

. BJAJCHUE OCHOBaMHM IMOHATUHWHOIO  anmapara u
CUMBOJIMYECKOTO  SI3bIKAa XMMHHM JJIS  COCTaBlieHUs  (opMyl
HEOPTraHWYECKUX BEUIECTB, YPAaBHEHMM XUMHUYECKHX peakuuid (c
OTIOpPOM Ha alNTOPUTM Y4YeOHBIX JCHCTBUIA); BIAJEHHUE OCHOBAMH
xumudeckor HoMeHkiarypel (IUPAC u TpuBmanmpHOW) M yMEHHE
UCIONIB30BaTh €€ IS peuleHus] y4eOHO-TI03HAaBaTEIbHBIX 3aJau C
MOMOILBIO YUUTENIS; YMEHUE HCHOJIb30BaTh MOJAEIHU ISl OOBICHEHHUS
CTPOEHHS aTOMOB U MOJIEKyJl IO alroOpuTMy C ONOpOd Ha
OIpE/IEIICHHUS;

L4 npeaCTaBJICHUEC O CHCTCME XHMHNYCCKHX 3HaHUN "
YMCHHUC C TIIOMOIOBIKO YYHUTCII HNPUMCHATHL CHUCTCMY XHUMHUUYCCKUX
3HAHUU AJIs1 YCTaHOBJICHUSA B3aHMOCBSI3€eM MCXKIY HU3YUCHHBIM



MaTEepUaJioOM U IIPU MOJYYECHUHM HOBBIX 3HAHWM, a TAK)KE B MPOLECCE
BBIMIOJIHEHHSI Y4YEOHBIX 3aJaHUi U TpU paboTe C HCTOYHHKAMHU
XUMHYECKON HHPOPMAINH, KOTOPAast BKIIOYAET:

BOKHEHIINE XUMUYECKHUE MOHATHUS: XUMUYECKHUI 2JIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOAHAA U HEOJHOPOJHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAsl M MOJIEKYJIApHAsi MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MOJIIPHBIA 00beM, OKCH/I, KUCIIOTa, OCHOBaHHUE, COJIb (CpeIHss),
XUMHUYECKasi PEaKIus, PEaKlUW COCAWMHEHMS, PEaKIMU Pa3JIOKEHUS, pEaKiuu
3aMeleHns, peakiuu oOMeHa, TemioBod J(QeKT peakiuu, 5K30- U
SHIOTEPMUYECKUE PEAKIIMHU, PAaCTBOP, MACCOBasl J0JiI XUMHYECKOrO 3JIEMEHTa B
COEMHEHUH, MacCOBasl J0Ji1 U MPOLICHTHAsI KOHIICHTpAI[Usl BEIIECTBA B pacTBOPE,
SIPO aToMa, JBJIEKTPUUYECKUH CJIOW aToMa, aTOMHas OpOUTallb, paJUyC aTroMma,
BAJICHTHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKAsl CBS3b, JIEKTPOOTPULIATEIIBHOCT,
MOJISIpHAsl U HETOJIIpHAsI KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, METAJIMYECKAs CBS3b,
KpUCTaJUIMUECKasi pelieTka (aToMHasi, MOHHAs, METaJUInuecKas, MOJICKYJIsIpHas),
WOH, KAaTUOH, AaHWOH, DJJEKTPOJIUT U HE DBJIEKTPOIUT, IJIEKTPOIUTHUECKAS
JUCCOLIMAIINS, PEaKIMd HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkuuu, OKHUCIUTEIb M BOCCTAHOBUTENb, OKHCIEHHE K BOCCTAaHOBJIECHUE,
AJIEKTPOJIU3, XMMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHMbIC pEaKIIUH,
CKOPOCTh ~XMMHUYECKOM pEaKUHH, KaTaau3aTrop, NPEAesibHO  JOMyCTUMAas
kouuentparus (1K), koppo3us MeTanioB, CIIaBhl;

OCHOBOIIOJIATalOIIME  3aKOHbl ~XMMHH: 3aKOH COXPAHEHUS  Macchl,
[Tepuonnueckuii 3axoH . M. MeHneneeBa, 3aKOH MOCTOSHCTBA COCTAaBa, 3aKOH
ABorazapo;

TEOPUU XUMUU: ATOMHO-MOJICKYJISIpHASI TEOPUSI, TEOPUS FJIECKTPOTUTHIECKON
JUCCOIMAIINM, a TAaKXKe MPEACTaBICHUS O HAYYHBIX METOJaX IMO3HAHUS, B TOM
YUCJIE HKCIIEPUMEHTAIBHBIX U TEOPETUUECKUX METOJaX MCCIIEAOBaHUS BEIIECTB U
M3YUYCHUS] XUMUUYECKUX PEaKIIN;

° MPEJICTABJICHUE O NEPUOAUYECKON 3aBUCMMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paguyc aToma, SJEKTPOOTPHUIATEIHHOCTD),
MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHUSI JJIEMEHTOB B
[lepuoguueckoid cucreme (B MajblX [MEpUOJAX U  TJABHBIX
MOATPYNIAx) U AJEKTPOHHOTO CTPOCHHUSI aTOMa; YMEHHE OOBSCHSITh
CBS3b IOJIOKEHUS dJIEMEHTA B [lepruoinyeckor CucTeMe C YUCIOBBIMU
XapakTepUCTUKaMH CTPOEHUSI AaTOMOB XUMHUYECKUX  DJIEMEHTOB
(coctaB u 3apsj sjapa, oOlee YUCIO0 AJIEKTPOHOB), paclpeeacHueM
AJIEKTPOHOB IO JHEPreTHYECKUM YPOBHSAM aTOMOB TEPBBIX TpeX
NEPUOJIOB, Kalluig W KajbIUsl; KIACCH(PUIIUPOBATh XHUMHYECKUE
AJIEMEHTBHl C OINOpPOM Ha ompeAcsieHus (PU3NUECKOTO CMbICIa
1IU(PPOBBIX JAaHHBIX TEPUOTUICCKON TaOTUIIBI;

o YMEHHE KJIAacCU(UIMPOBATh XHUMHUYECKHE HIIEMEHTHI,
HEOPraHUYECKHUE BEIIECTBA U XMMUYECKUE PEAKLUU C OIIOPOMN HA



CXEMBI; ONPEEIATh BAJEHTHOCTb U CTENEHb OKUCIIEHUS XUMUYECKUX
DJIEMEHTOB, BHUJ XWMHYECKOM CBSI3M U TUN KPUCTAJUIMYECKON
CTPYKTYpPBI B COCIMHEHUSAX, 3apsi MOHA, XapaKTEP Cpeapl B BOAHBIX
pacTBOpax  BemecTB  (KUCJIOT, OCHOBAHMi), OKHCIWTEIb U
BOCCTAHOBUTEJb 0 aTOPUTMY YUEOHBIX ACHCTBUIA;

o YyMEHUE XapaKTepW30BaTh C OMNOPOM HA  CXEMy
bU3MYeCKue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO,
030H, BOJIOpOJ, rpaduT, aiMas, KpeMHul, a3ot, Gocdop, cepa, xiop,
HaTpUi, KaJuid, MarHui, KaJbIlui, aIFOMUHHUH, JKEJIe30) U CI0KHBIX
BCI[ECTB, B TOM 4YHCJE HMX BOJHBIX pPacTBOPOB (BOJa, aMMHMAK,
XJIOPOBOJIOPOJ, CEPOBOJOPOJI, OKCUIBI U THUAPOKCHIBI MeTauioB I -
ITA rpynn, amomunus, meau (1), nunaka, sxenesa (II u III), oxcumbr
yraepona (I u 1V), xpemuus (IV), azora u dochopa (Il u V),
cepol (IV u VI), cepuucras, cepHas, a3otucras, a3oTHas, GochopHas,
yroibHas, KPEeMHHUEBAsI KACIOTa U UX COJIM); OMHUCHIBATH C OMOPO Ha
miaH M  KIIOYEBbIE  CJIOBA; yMEHUE  TMPOrHO3UPOBATH U
XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX COCTaBa M
CTPOEHHUS TIIOCJE TPEIBAPUTEIHLHOTO aHajdn3a II0f PYKOBOICTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTU OT HUX CBOICTB,
BO3MOYKHOCTh MPOTEKAHUS XUMHYCCKUX MPEBPAIICHUA B Pa3TMYHBIX
YCIIOBUSIX, BJIUSTHUE BEIIECTB M XUMUUYECKUX MPOIECCOB HA OPTaHU3M
YeJIOBEeKa M OKPYKAIOITYI0 PUPOIHYIO CPEY;

o YMEHHME COCTaBJIATH IO O00pa3lly, CXeMe, alrOpUTMy
y4eOHBIX ACHCTBUI MOJEKYJISIPHBIE U MOHHBIE YPABHEHUSI peakuui (B
TOM 4YHUCJI€ pEaKUud HOHHOTO OOMEHa U  OKUCIUTENIbHO-
BOCCTAHOBUTENBHBIX PEAKLMUI), WIIIOCTPUPYIOIIUX XHUMHYECKUE
CBOMCTBa M3YYEHHBIX KJIACCOB / TPYIIl HEOPraHWYECKUX BEIIECTB, a
TaKXKe MOATBEPKAAIOIIUX N'EHETUUECKYIO B3aUMOCBS3b MEXKIY HUMY;

o YMEHHUE BBIUUCISATH OTHOCUTEIBHYIO MOJEKYISPHYIO U
MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0O XMMHYECKOTO dJIEMEHTA
B COCJMHEHHH, MAaCCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE, KOJIUYECTBO
BEII[ECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMOpor Ha obmue HOpPMyIbI;
YMEHHUE MPOBOANTH PACUETHI 10 YPAaBHCHUSIM XUMUYCCKUX PEAKIIHA U
HaXOJIUTh KOJMYECTBO BEIIECTBA, O0BEM M MacCy pEarcHTOB WU
MPOJIYKTOB PEAKIMU C ONMOpOH Ha o00paser], aaropuT™M YYeOHBIX
JICUCTBUI;

o BJIAJICHUE OCHOBHBIMHU METOJaMU HAy4YHOrO ITO3HAHUS
(HabmrosieHue, H3MEpEeHue, SKCIEPUMEHT, MOJEIUPOBaHUE) MpU
M3YYEHHUM BEIIECTB M XMMHUYECKHUX SIBIICHUN C OMOPOIl HAa alropuTMm



yu4eOHBIX JIeHCTBUM; yMeHHE CcQOpMyJIHpOBaTh mpolieMy WU
NPEUIOKUTH MyTH €€ PEIICHUs C MOMOUIBIO Mearora; 3HaHue OCHOB
Oe3omacHOil pPabOTBl C XUMHUYECKUMH BEIIECTBAMH, XHMHYECKOM
TIOCYI01 1 1abOpaTOpHBIM 000PYTOBaHUEM;

° HaJM4Me TMPAKTHUYCCKUX HABBIKOB TUTAHHPOBAHUS U
OCYIICCTBJICHHUS CJCAYIONUX XHMHYECKHUX OSKCICPHMEHTOB IO
PYKOBOJICTBOM VYHTENIA C OOCYXJCHHEM IUTaHa padoOThl WA
COCTaBJICHUEM TAOIUIIBL:

U3y4eHHE U ONMCcaHne PU3NIECKUX CBOICTB BEIECTB;

O3HaKOMJIEHHUE C (PU3NICCKUMU U XUMUUYECKUMHU SIBIICHHUSIMU;

OTIBITHI, WJUTFOCTPHUPYIOITUE MPU3HAKU TPOTEKAHUS XUMUIECKIX PEaKIUH;

M3YyYEeHHE CITIOCOOOB pa3/IeIeHNs CMECei;

MOJTy4eHHe KUCIOPOa U U3y4eHHE €r0 CBOMCTB;

MOJTy4eHHE BOJIOPOa U U3YUECHHE €r0 CBOWCTB;

MOJTyYeHHUE YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOMCTB;

MOJlydYeHHEe aMMHaKa M U3y4eHHe er0 CBOMCTB;

IIPUTOTOBJIICHUE  PACTBOPOB  C  ONPENEIICHHOW  MAaCCOBOM  JOJEU
PacTBOPEHHOI'O BELIECTBA;

UCCJICIOBAHUE U ONMHUCAHUE CBOWMCTB HEOPTaHWYECKUX BEIIECTB PA3TMUHBIX
KJIACCOB;

IpUMEHEHUE UHANKATOPOB (JITaKMyca, METHIIOpaHka U (heHondTanenHa) ais
oTpeJeIeHHs XapaKkTepa Cpe/ibl B PaCTBOPAX KUCIIOT U IIEJIOYEH;

U3Y4YCHHUE B3aMMOJICHCTBUS KUCIOT C METAJUIaMH, OKCUAaMHU METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA

BBITECHEHUE OJTHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIH;

UCCleI0BaHnEe aM(POTEPHBIX CBONCTB TMAPOKCUIOB ATFOMUHUS U ITUHKA;

pelIeHre OKCIEPUMEHTANbHBIX 3a1ad 1Mo TeMme «OCHOBHBIE KJIacChl
HEOPTaHUYECKUX COCTMHECHHIN;

pEelIeHNe OKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «DIEKTPOJUTHIeCKas
JTUCCOIIHALIHS,;

pelIeHre YKCIIePUMEHTAIBHBIX 3a7a4d 1Mo Teme «BakHele HeMeTaulbl U
UX COCTUHEHUS;

pellIeHre dKCIePUMEHTANBHBIX 3a7ad 10 TeMe «BakHele MeTamibl U uX
COCTUHEHHUSI;

XUMHUYECKAE DKCIIEPUMEHTHI, WIIIOCTPUPYIOIINUE TPU3HAKA TMPOTCKAHHUS
peakIuii HOHHOTO OOMEHa;

KaueCTBCHHBIC PEAKIIMU Ha MPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX HOHBI:
xJjopua-, opomua-, momua-, cyibdar-, ¢gocdar-, KapOOHAT-, CHUIMKAT-aHUOHBHI,
THIPOKCUI-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KaJlblus, aJlOMUHHS, *Kele3a (2+)
u xenesa (3+), menu (2+), nuHKa;

YMEHHE TNPEACTaBIATh pPEe3yNbTaThl JKCIEpPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TPAQUKOB M TAOJIUIL U BBISBIISATH SMIIMPUYECKHE 3aKOHOMEPHOCTH;



eBJIAJICHWE TMpaBWwiIaMu O€30MACHOTO  OOpamieHuss C  BEIIEeCTBAMH,
UCIIOJIb3YEMBbIMHA B TIOBCETHCBHOM JKHM3HM, a TAaK)Ke MpPAaBUJIAMH ITOBEICHUS B
HEeNIAX COCPEKEHHs 3J0POBbS W OKPY)KAIOLICH MPUPOIAHON Cpeibl; TOHUMaHHE
Bpea (OIaCHOCTH) BO3ACHCTBHS Ha KMBBIC OpTraHU3MBbI ONPEICICHHBIX BEIICCTB,
a TaKk)Ke CIIOCOOOB YMEHBIIICHUS M MPEIOTBPAICHUS X BPEAHOTO BO3ICHCTBUS;
MMOHMMAaHWE 3HAYCHUS JKUPOB, OCIIKOB, YIIICBOJIOB JIJISl OPraHN3Ma YeIIOBEKa;

®BJIAJICHUE OCHOBAMM XMMHUYECKOW TI'PAMOTHOCTH, BKIIOYAIOLICH yMEHUE
IPaBUJIBHO HCIIOJIb30BATh W3YYEHHBIE BELECTBA M MaTepuaibl (B TOM YHCIE,
MUHEpaJbHbIE YIOOpEHHs, METaulbl W CIUIaBbl, MPOAYKTHI IEepepadbOTKH
MPUPOIHBIX HCTOYHHUKOB YTJIEBOJOPOAOB (YIJisi, MPUPOAHOTO Tas3a, HePTH) B
OBITY, CEIbCKOM XO34HCTBE, Ha IPOU3BOJCTBE; YMEHHE INPUBOJIUTH IMPUMEPHI
IIPABUJIBHOTO UCITOJIb30BAHUS N3YyUYECHHBIX BEIIECTB U MATEPUAJIOB;

eyMEHHE YCTAaHABJIMBATh CBSI3U MEXIy peaJbHO  HaOII0gaeMbIMU
XUMHAYECKUMHU SBJICHUSMHU M IPOLECCAMM, IPOUCXONAIIMMH B MAaKpoO- U
MUKPOMHUpPE,  OOBSACHATH MPUYMHBI  MHOIrOOOpa3usi  BEUIECTB; yMEHUE
UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSAMU JPYTUX yU4EOHBIX IPEIMETOB C
IIOMOILBIO [I€1arora;

eIpe/icTaBiIeHUE O chepax MPoPEecCHOHATBHON NeATEIbHOCTH, CB3AHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHHUSAX
XUMHUYECKON HAyKW; HalU4HMe OIbITa PabOThl C Pa3IMYHBIMH HCTOYHUKAMHU
uHpopMaMu MO XUMHM  (HAy4YHO-TIONYJIApHAsh — JUTepaTypa, CJIOBapH,
CIPaBOYHHUKH, HHTEPHET-PECYPCHI) C OTIOPOM HA AJITOPUTM: YMEHHE OOBEKTUBHO
OILICHMBAaTh WHGOPMAIMIO O BEHIECTBAX, UX MPEBPAIICHUSAX W MPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBanuss K mNpeAMETHbIM pe3yJbTaTaM OCBOCHUS Y4eOHOIro
npeaMera «XumMHs», pacnpeaejeHHbIe 10 roxamM 00y4eHus

Pe3ynbpraTel 1o rogaM (GopMyaupyroTCs MO MPUHLHUIY T00aBICHUS HOBBIX
pEe3yJbTaTOB OT I'0J1a K TOAY, YK€ Ha3BaHHBIC B MPEABIAYIINX IOAaxX MO3HUINH, KaK
IIPaBUJIO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTBIBAKOTCS (PE3yJbTaThl OYEPETHOTO
roJia N0 YMOJIYaHUIO BKIIFOYAIOT PE3yIbTaThl IPEABIAYIIHNX JIET).

8 KJIACC

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUH  DJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECHh
(omHOpOMHAsT U HEOJHOPOAHAs), BAJICHTHOCTh, OTHOCUTEIbHAs aTOMHAas W
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas
JI0JIsI XUMUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MOJISIPHBIN 00BbEM, OKCHJ, KUCIIOTA,



OCHOBAaHHUE, COJIb, 3ﬂekmp00mpuqameﬂbnocmb2, CTEIEHb OKUCJIEHUS, XUMUYECKas
peakiuusi, Ki1accupuKalus peakuuid: peakiiui COSUHEHUs, PEaKlUl Pa3IoKEeHHUS,
peaKkIuu 3aMeIleHUs, PEaKIMu OOMEHAa, 3K30- M HHIAOTEPMHUYECKHE PEaKIIUU;
mennogol 3¢gpghekm peakyuu; SIAPO aToOMa, IICKTPOHHBIN CIOW aTOMa, aTOMHAas
opOuTanb, paadyc aroMa, XHUMHUYECKas CBsS3b, MOJISIpHAsT W HEMNOJApHas
KOBAJICHTHAsI CBSA3b, NOHHASI CBS3b, NOH, KATUOH, AaHUOH, PACTBOP, MaccoBasi JOJs
BelecTBa (MPOLICHTHASL KOHIIEHTPAIlKs) B paCTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITHH (CM. T1. 1) 1
MIPUMEHSThH 3TU MOHSATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAILICHUI;

HCIIOJIH30BAaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIICHUS (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUi, F3JIEKTPOHHOTO OanaHca;

ONpENENIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHECHUSIX;
CTENCHb OKHUCJICHUS JJIEMEHTOB B OWHApHBIX COCAMHEHUSAX C OIMOpPOM Ha
ONpENEIICHNsI, B TOM YHCIE€ CTPYKTYPUPOBAHHBIC; MPUHAMIECKHOCTh BEIIECTB K
onpenenEHHOMY KJIacCy COCAMHEHHH 1o ¢opMyriaMm; BHJI XUMUYECKON CBSI3U
(KoBaJIeHTHAs! U MOHHASI) B HEOPTAHUUECKUX COCTMHECHUSIX;

UMETh MPEACTABICHUE O CUCTEME XMMHYECKUX 3HAHUN, YMETh C MTOMOIUIBIO
YUHUTENS] TPUMEHATH CUCTEMY XHUMHWYECKMX 3HAHWH, Uil YCTAHOBIICHUS
B3aUMOCBSI3H MEXIY U3YYEHHBIM MaTEPUAIIOM U MPH MOJTYYEHUU HOBBIX 3HAHUU, a
TaKXKe MPH padoTe ¢ UCTOUHUKAMU XUMHUYECKON nHpopManuu. OpueHTUPOBATHCS
B TIOHATUSIX W ONEPUPOBATH HMMHU Ha 0a30BOM YpOBHE, NPUMEHATH IPHU
BBINIOJTHEHUHU YYEOHBIX 3aJlaHM W PENICHUU PaCUETHBIX 3a/lad C ONopol Ha
ITOPUTM Y4E€OHBIX JCHCTBUM M3y4YEHHBIC 3aKOHBI U TECOPUM: 3aKOH COXPaHEHUS
Maccel, [lepuoanuecknit 3axkon [I.1. MenaeneeBa, 3axon nocmosncmea cocmasa,
3aKOH ABOrajipo; aToOMHO-MOJIeKyJisipHass Teopus. COOTHOCUTh OOO3HAYEHMUS,
KOTOphle UMeroTcsl B Tabnuue «llepuoauyeckas cucremMa XUMUYECKUX JIEMEHTOB
JA. W. MengeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj sapa, 00IIee YHCIO JJIEKTPOHOB H
pacrpeneneHre Uux Mo 3JIEKTPOHHBIM CJIOSM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTBI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKHUE peakiuu (1o YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIIUU BELIECTB, 1O
TerIoBoMy d(QexTy, M0 H3MEHEHUIO CTENEHU OKUCICHUS XHUMHYECKHX
AJIEMEHTOB) C OMOPOW HA CXEMBI;

XapaKkTepu30BaTh (OMUCHIBaTH) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEPXKJAasi OMUCAHUE MpPUMEPAMU  MOJIEKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OMIOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HMX COCTaBa H
CTPOCHUS; BO3MOYKHOCTH MPOTEKAHUS XMMHYECKUX MNPEBpAIICHUN B pPa3IUUHBIX
YCJIOBUSIX TIOCJIE TMPEIBAPUTEIHHOTO 00CYKIECHUS C TIEAarorom;

BBIYUCIISITh OTHOCUTEIBbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJI0O XHMHUUYECKOTO 3JieMeHTa 1Mo ¢Gopmysie COSTUHEHHs; MaCCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
pEaKIMu C ONIOPOM Ha aJrOPUTM;

2
3ZICCL " fajiec€ KypCuBOM 0003HaYarOTCA IUIAaHUPYEMBIC MPEAMCTHBIC PE3YJIbTAThl, KOTOPBIC MOT'YT OBITH
NMOTCHIUAJIBbHO JOCTUTHYThI O6y‘{aIOHII/IMCﬂ (¢ 3HP, HO HE SIBJISIOTCS 0053aTelIbHBIMH.



IPUMEHATh OCHOBHBIE OIEPALlM MBICIUTENBHON AESTEIBHOCTH — QHAINU3 U
CHUHTE3, CpaBHEHHE, 0000IIEeHUE, cucTeMaTh3alus, KiIacCu(UKalKs, BbISIBICHHUE
MPUYMHHO-CIEJACTBEHHBIX CBSI3€d — U1 H3Yy4YEHHA CBOWCTB BEUIECTB U
XUMHUYECKUX PEAKIM; €CTECTBEHHO-HAY4YHbIE METOJIbI MMO3HAHUS — HAOJIOJECHUE,
U3MEpPEHUE, MOJCIUPOBAHME, DSKCIEPUMEHT (PeanvbHbulil U MbICAEHHbI) TIOJ
PYKOBOJICTBOM I1€/1arora;

CJIEIOBaTh MpaBWJIaM I0JIb30BAaHUSI XUMUYECKOW NOCYA0H U J1a00paTOPHBIM
000pyoBaHUEM, a TaK)Ke MpaBUiIaM OOpallleHUs C BEHIECTBAMU B COOTBETCTBHH C
MHCTPYKLUSMUA IO BBINOJHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OINBITOB IIO
NOJYYEHUIO U COOMpaHMIO ra3o00pa3HbIX BeELIECTB (BOJOpOJA M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOM MACCOBOM JOJIEM PacCTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATb U  MPOBOJUTh XHMHUYECKHE OSKCHEPUMEHTBHI IO
pPacno3HAaBAHMIO PACTBOPOB WIEJOYEH K KHUCIOT C IOMOIUBK HHIMKATOPOB
(;makmyc, ¢eHondrarend, METUIOPAHXK U JIp.), MOATBEPKAAIOMINX KauyeCTBEHHBIN
COCTaB HEOPraHMYECKUX BEHIECTB (KAUECTBEHHBbIE pEaKIUU Ha HOHBI) O]
PYKOBOJICTBOM II€/1arora.

9 KJIACC

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATHM: XUMUYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHWOH, MPOCTOE BEILIECTBO, CIIOAKHOE
BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKasl PpeakIlus, XUMHUYECKasi CBS3b, Menni08ou 3¢)gekm peaxyuu,MOb,
MOJISIPHBIN 00BEM, PACTBOP; AIEKTPOJIUTHI, HEIJICKTPOIUTHI, JICKTPOJIUTHUECKAS
JUCCOLIMAIIMS, PEAKIMU UOHHOTO OOMEHa, KaTajau3aTop, XUMUUecKoe pasHosecue,
obpamumvle u Heobpamumble peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklMH, OKHUCIHUTEIb, BOCCTAHOBUTEIb, OKHUCIEHUE U  BOCCTAHOBJICHUE,
ajuiotponusi, amMQpOTEPHOCTh, XUMHUYECKass CBsI3b (KOBaJICHTHas, WOHHAas,
METaJuIMuecKas), KpPUCTAUIMYeCKasl PEIIETKa, KOppo3us Memasios, Chidevl;
CKOpOCMb Xumuieckou peaxyuu, npenenbHo pomyctumas konnentpanusa (I11K)
BEILIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
IPUMEHSTH 3TH HOHITHUS NPU ONMCAHUH BEUIECTB U UX PEBPALICHUN;

MCIIOJIh30BaTh 3HAKM MU CUMBOJIBI JUTsl (PUKCAIU PE3yJIbTaTOB HAOJIOACHHUM,
cocTtaBieHHs] (OpMyNI BEHIECTB M YpaBHEHUN XUMHUYECKUX PEaKIUl, 3arucu
JAaHHBIX  ycloBUM 3amad. Mcmonbp3oBaTh  0003HAUCHUS, UWMEKOIIHMECS B
[lepuonnueckoi cucreme U TabJIUIE paCTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U CoJieh
B BOJI€ JIJIs1 BHITTOJTHEHUS 3aJJaHUM.

OTPENICNIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUUYECKUX JJIEMEHTOB B
COEIMHEHMSIX PA3JIMYHOr0 COCTaBa; MPUHAICKHOCTh BEIIECTB K ONpPENEeIEHHOMY
KJIaCCy COCIMHEHUWHW C ONOpOM HA  ONPEAECIEHUs, B  TOM  YHCIE
CTPYKTYpUPOBAaHHBIC; BUJIBI XMUMHUYECKOM CBsI3M  (KOBaJIeHTHasl, HMOHHAas,
METAJJINYECKasi) B HEOPTraHUYECKUX COCAMHEHUAX; 3aps/i MOHA MO XUMHUYECKOU
dbopmyne; xapakTep Cpelbl B BOJHBIX PACTBOPAaX KHUCIOT W IIEIIOYEH, mun
KPUCMALTU4eCKOU PeuémKky KOHKPemHo20 euecmasa,

packpeiBath cmbica Ilepuoamueckoro 3akona J[.MI. MenneneeBa wu



JEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMEePU306ams TaOIUUHYIO
dopmy Ilepuoanueckoid CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHSITHS
«rnaBHas noArpymnmna (A-rpymmna)» u «nodouHas noarpynna (b-rpymnmna)», mansie u
OOJNBIIIE  TIEPUOMBI; COOMHOCUMb  OOO3HAUEHUS, KOTOpPhIE HWMCEIOTCS B
MEPUOANYECKON TaONHIE, C YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3apsii siipa, OOIIEee YHCIO AJICKTPOHOB U
pacrpeiesieHue uX Mo 3JEKTPOHHBIM CJIOSIM); 00bACHAMb 00IINE 3aKOHOMEPHOCTH
B M3MCHEHUU CBOWMCTB XMMHUYECKUX DJIEMEHTOB W HX COCAUHEHUN B Mpejaesax
MaJIbIX MEPUOJIOB U TJIABHBIX MOJATPYIII ¢ YYETOM CTPOCHUS UX AaTOMOB;

KJIacCU(PUITMPOBATh XUMHYECKHE JJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA,;
XUMUYECKHUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TeIIOBOMY 3(hdeKxTy, N0 H3MEHEHHUIO CTETCHEH OKHUCICHHS XHMHYECKUX
AJIEMEHTOB) C OMOPO HA CXEMBI;

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME U cleuuPUUecKkue XUMHUYECKHE
CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IOJTBEPKJas OMUCAHWE NIpUMEpaMu
MOJIEKYJISIPHBIX M UOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C
OIIOPOM Ha CXEMBI;

COCTABJIATh YPABHEHUS AJIEKTPOIUTHUECKON JUCCOLUALIMY KUACIIOT, IIEJI0YEi
MW COJICH; TMOJHBIE U COKpAIEHHbIC YpPaBHEHUS pEaKIMii HMOHHOTO OOMEHa;
YpaBHEHUSI peaKIUi, MOJITBEPKIAIONINX CYIICCTBOBAHUE TE€HETHUUECKON CBS3U
MEK]ly BEIIECTBAMU Pa3JIMYHBIX KIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUIl
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OallaHCa ITUX PEaKIUi;

POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHMSI XMMHUYECKUX MPEBPALICHHUI MOCIE MPEIBAPUTEIHHOTO
00CYXIEeHHUS C TIeAarorom;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BEILECTB;
MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JieMeHTa 1o (opmysie COSAUHEHUS; MACCOBYIO
JIOJIF0 BEIECTBAa B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHUYECKOU
PEAKLMH C ONTIOPOM HA AJITOPUTM;

CJIeIoBaTh MpaBUjaM MOJIb30BAHUSI XUMHUUECKON MOCYI0M U 1a00paTOpHBIM
o0opy0BaHUEM, a TaK)KE MPaBHUJIaM OOpAIEHHsI C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMUA TI0 BBIMOJTHEHUIO JTA0OOPATOPHBIX XHMHYECKHUX OIBITOB TIO
MIOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIAECKUCIIOTO Ta3a);

MPOBOAUTH PEAKIIMH, MOITBEPKIAIOIINE KAUECTBEHHBI COCTAB Pa3IMYHBIX
BEILIECTB: PACIlO3HABATh OMBITHBIM MyTEM XJIOPU- OpOMHUI-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUSI U MOHBI
M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHUUYECKHUX
BCILIECTB,;

MIPUMEHSTh OCHOBHBIC OIEPAlUM MBICIUTEIBbHON AESTEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTEeMAaTHU3aIldi0, BBIABICHUE NPHYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJIsI N3YUYEHHS] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM;
€CTECTBEHHO-HAYYHbIE  METOJbl  IO3HAHWS —  HAOJIOJEHUE, W3MEpEeHue,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
Bceero 136 4
8  KJIACC (2 u B Henento, Bcero 68 u, U3 HUX 3 4 — pe3epBHOE BpeMsi)

TemaTnueckuii 6,10k, OcHOBHOE coJiep:KaHue OcHOBHbBIE BH/IbI DJIeKTPOHHbIE
TeMa JAeSITeJIbHOCTH 00y4aroImuXcs (uudposbie
o0pa3oBaTejibHbIE
pecypchl)

Paznen 1. [leponauanbuble xuMudeckue nousaTus (20 u)




Tema 1. Xumus — BakHas
00J1aCTh €CTECTBO3HAHHSA
Y IPAaKTHYECKOU
NeITEILHOCTH YeJIOBEKa

(59

[Ipenmer xumuu. Poiap XUMUH B dKU3HU YEIIOBEKA.
XUMHS B CUCTEME HAyK. MEeTOo bl TO3HAHUS B
xuMuH. Tena u BemecrBa. @U3NISCKHUE CBOMCTBA
BEILIECTB. ArperaTHoe COCTOSIHUE BEILIECTB.
Uucteic BemecTBa U cMech. CIocoObl
pa3aeseHust CMecen.

Du3ndecKkue U XUMUYCCKHE SIBIICHUS.

[Ipu3HaKy U yCa0BUS MPOTEKAHUS XUMHUECKUX
peakuuii. 3HaKOMCTBO C [TpaBUJIaMU
0€301acHOCTH U MpUEMaMu paboTHI B
XUMUYECKOH J1a00paTOprH.

JleMoHCcTpaLUK:

1. JlabopaTopHoe 00opyaOBaHHE.

2. PaznuuHbie BUIBI XUMUYECKOH MOCY/IBI.

3. O6pasupr  BemectB. 4. CrocoObr

pazneneHus cMmecen (¢punbTpoBanme,

BBITAPUBAHNE, TUCTUIUIAINS, XpoMaTorpadus).
JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI
Vlabopamopnuie onvimpl: Onucanue
(u3nyeckux cBOMCTB BeulecTB. Pa3nenenue
CMeCH C IoMoIIbio Maruuta. Ilpakmuueckue
padombut.
Ne 1. TIpaBuna paGoTsl B 1abopaTopun

PackpeiBath CMBICH H3y4aeMBbIX IOHATUM.

PackpsiBaTh poOib XMMUU B NPUPOAE U KU3HU
YeJI0BEKa, €€ CBA3b C APYTUMU HayKaMH.

Pazanugath YUCTHIC BE€IICCTBa u CMECH,

OIHOPOAHBIC U HECOAHOPOJIHBIC CMCCH.

Pazanuath (bPISI/I‘ICCKI/Ie U XUMHWYCCKUC SABJICHHUA.

0 Omnpenensate NpU3HAKK XUMHYECKHX pEAKIUH U
YCJIOBHS UX MMPOTEKAHUS.

CnenoBathb npaBuiIamM I1OJIE30BAHUS
XUMUYECKON IIOCYZ101 u 1a00paTOPHBIM
o0opysoBaHHEM, a TaKXe NpaBWiaM OOpalleHus ¢
XAMHYECKHMMHU  BCIIECTBAMHM B  COOTBETCTBHM C
WHCTPYKUMSMH TIO  BBIMNOJHEHHIO  MPAKTUYECKUX
pador.
. [InanupoBaTh ¥  MPOBOJAUTH XUMHUYECKUU
AKCIIEPUMEHT T10 U3YYCHHIO U ONMUCAHUIO (U3HUYECKUX
CBOMCTB BEIECTB, CIOCOOOB paslelieHus cMecen

BCIICCTB.
. Wcnonb3oBaTh MpH  BBINOJIHEHUU  Y4EOHBIX
3alaHUd W B TPOLECCE  HMCCIEN0BATEIbCKOM
JEATENBHOCTH  HAYYHO-NONMYJSIPHYIO  JIUTEpPATypy

XUMHYCCKOI0 COACPIKAHUSA, CIIPABOYHBIC MaTCpHUaAJIbIl,
pecypcbl nTepHera.

BricTpauBath pa3BEpHYTHIE TNHCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI Ha HH(POPMAIIHIO U3

https://foxford.ru
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U IpUEMBI 00paleHus ¢ 1abopaTOPHBIM
000pyI0OBaHUEM.

Ne 2. Paznenenue cmeceii (Ha mpuMepe OYHCTKA
MIOBAPEHHOH COJIN)

yueOHHKa U CIIPAaBOYHBIX MaTepPHaIOB, TPaMOTHO
HCIIOJIB30BaTh N3YYEHHBIN MOHATUIHBIN arapar
Kypca XUMHH
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Tema 2. BemectBa u

XUMHYCCKUE PEAKIINU
(15 )

ATOMBI U MOJIEKYJIbI. XMMUUECKHE AIEMEHTHI.
3HaKH (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB.
IIpocTble U CIIOKHBIE BELIECTBA.
ATOMHOMOJIEKYJISIPHOE Y4eHHE. XUMHUYECKas
dbopmyna.

BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB.
3aKOH ITOCTOSHCTBA COCTAaBA BEUIECTB.
OTtHOCHTENBbHASA ATOMHAs Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.
MaccoBas 1011 XMMHUYECKOIO 3JIEMEHTA B
coequHeHnu. Pu3nUeCKue U XMMUYECKHE
ABJIeHUs. Xumudeckas peakuus. [Ipusnaku n
YCIIOBUS IPOTEKAHUSI XUMUYECKUX PEaKLUi.
XHUMHUYECKUE YPABHECHUS.

Tunbl XUMHUYECKUX peakLuil (COeJUHEHNS,
pasIoKeHUs, 3aMelIeHus, 0OMeHa). 3aKOH
coxpaHeHus Macchl BemecTs. M. B. Jlomonocos
— YUY€HBIM-3HIMKIONEINUCT. JleMoHCTpanuu
®duznyeckue sIBICHU (pacTUpaHue caxapa B
CTYIIKE, KUIIEHUE U KOHJIECHCAUs BOJBI U T. 11.).
XuMHUecKue siBIeHus (TOpeHue CBevH,
pa3ioXKeHUe caxapa, B3aUMOACHCTBHE CEPHOI
KHUCJIOTHI C XJIOPUJIOM OapHsi, pa3ioxKeHHe
ruapokcuaa meau(1l), B3aumoneiicTsue xenesa ¢
CEpoM, B3aUMOJCHCTBHUE XKelle3a C paCTBOPOM
comu Meau(Il)). OnbIT, UITIOCTPUPYIOIINNA 3aKOH
coxpaHeHus Macchl. JlabopaTopHbie U
npakTudeckre padoTel JIabopaTopHbIe OIBITHI:
[Tpumeps! pusnueckux sSBICHUM (I1aBIeHUE
BOCKa, TassHUE JIbJA).

IIpuMepsl XUMHUYECKUX SBICHUN

. [IpuMeHSTh €CTeCTBEHHO-HAyYHBIE METOIbI
nmo3Hanuss (B TOM  4HCle  HaOJIOJICHUE,
MOJICJIUPOBAaHUE, JKCIHEPUMEHT) U  OCHOBHBIC
orepanuu MBICITUTEIBHOM JIeSITeIIbHOCTH
(cpaBHeHHME, KiaccHudUKaMsa) I8 U3YYCHUS
BEIIECTB M XUMHUECKUX PEAKLIUH.

. PackpbIBaTh CMBICI HM3y4aeMbIX IIOHATUNA H

3aKOHOB M IIPUMEHATH 3THU IMOHATUSA IPH ONMMCaHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.

. Paznuuate  ¢u3myeckue U XMMHYECKHE
ABJICHUS, OOBACHATHh UX CYIIHOCTh C TOYKU 3PEHMUS
aTOMHO-MOJIEKYJIIPHOTO YYEHHS.

. OnpenensiTb NpU3HAKKM XUMUYECKUX PEAKIIMM,
YCIJIOBHS UX IPOTEKAHUSA.

. OOBSCHATH  CyHIHOCTh  (PU3UYECKHX U
XUMHUYECKUX SIBIICHUH c TOUYKH 3peHust
ATOMHOMOJICKYJIIPHOTO YYCHHUS.

. KnaccudpunupoBarh XUMHYECKHE PEaKIUU

(mo  umcy W COCTaBy
00pa3yIoUINXCs BEIECTB).
. CoctaBisaTh GopMyInbl OMHAPHBIX BEILECTB 110

pearupyomux 4

BAJIGHTHOCTH M  ONpPEAENATh BAJEHTHOCTh IIO
bopmynam BEIIECTR. a PaccraBmsare
KOd(pPUIMEeHTHI B ypaBHEHUSAX  XUMHUYECKHUX
peaKui.

. CnenoBatb paBUJIaM MOJIb30BaHUS
XUMUYECKON ocy101 u n1abopaTopHBIM

o0opysoBaHHEM, a Tak)Ke MpaBHJIaM OOpaIeHUs C
BCIICCTBAMH B COOTBCTCTBHU C HHCTPYKLOUSAMU I10
BBIITOJIHEHHU IO J'Ia60paT0pHI)IX XUMHUYCCKUX OIIBITOB.
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(mpoxanuBaHue MEJHON IPOBOJIOKH,
B3aUMOJICHCTBUE MeJIa C KUCI0TOM). Moaenun
aTOMOB M MOJIEKYJ. Boiuucnenusn

— OTHOCUTEJIBHOU MOJIEKYJIIPHON MacCChl
BEILIECTB;

— MAacCOBOM JJOJIM XUMUYECKOI0 JIEMEHTA 110
dbopmysie coeTMHEHHS

. Hcnonp30BaTh Tpu  BBITOJHEHUU YYEOHBIX
3aaHUA WM B TIPOLECCE  HCCIIEIOBATEIbCKOM
JEATEIIBHOCTH  HAy4YHO-IIOMYJSIPHYIO  JIUTEPATypy
XUMHYECKOTO COJIEpKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypceel HTepHeTa.

. BoicTpanBath pa3BEépHYTblE NHCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha HWHPOPMALHUIO U3
yueOHMKa M CIPAaBOYHBIX MAaTEpUaJOB, T'PAMOTHO
WCIIOJIB30BaTh W3YYEHHBIM MOHATUMHBIA armapar
Kypca XUMHUHU

Pa3nen 2. BaxkHeiimue npeacraBuTe/n Heopranndecknx Bemects (30 4)




Tema 3. Bo3ayx.
Kucnopox. [Tonsitue 06
okcugax (5 u)

Boznyx — cmech ra3os. CoctaB Bo3ayxa.
Kucnopos — 31eMeHT U MPOCTOE BEIIECTBO.
O30H — ayoTporiHas MoauduKaius
Kuciopoa. HaxoxieHue kucinopoia B mpupoe,
¢du3nUecKre 1 XMMUYECKHE CBOWCTBA (PeaKkIuu
OKHCJICHUS, TOPEHHE). Y CIIOBHUSI BOSHUKHOBEHUS
u npekpanienus ropeHus. [lonsitue 06 okcugax.
Crioco0bI mosrydeHust KHCIOPOAa B 1a00paTopuu
U IpoMbIIUIeHHOCTH. [IprMeHenue kucnopoa.
KpyroBoport kucnopona B nmpupoe. TemnoBoii
3P PEKT XUMHUUECKOW PEaKINH, IIOHITHE O
TEPMOXMMHYECKOM ypaBHEHUH, IK30- U
SHAOTEPMHUUYECKUX PEAKIIUAX.

TomnuBo (HedTh, yroiab U MeTaH). 3arpsisHeHHe
BO3/lyXa, CIIOCOOBI €ro MPeI0TBPAILECHUSI.
Ycunenne napHUKoOBOro 3P dexTa, pa3pynieHne
030HOBOTO cJos. JleMoHcTpauuu
Bzaumoneiictue hocdopa, ceprl u xemnesa ¢
KHCJIOPO/I0M (BO3MOYHO MCIIOJIb30BaHUE BUIIEO-
onbITOB). Onpenenenre coepkaHust KUcaopoaa
B Bo3ayxe. ONBITHI,

JIEMOHCTPHUPYIOIIUE YCIOBUS BOSHUKHOBEHHUS U

. PackpbeiBath CMBICT W3y4aeMbIX IOHSITHH U
MPUMEHATh AT TOHATUA IPU ONUCAHUHM CBOWCTB
BEILECTB U UX IIPEBPALLECHUMN.

. XapakTepu3oBaTh (omiCHIBATH) COCTaB
BO31yxa, (U3MYECKHE W XUMHUYECKHE CBOMHCTBA
KHCJIOPOJIa, CIIOCOOBI €ro IMOIy4YeHUs, MPUMEHEHHE U
3HAYEHHUE B MPUPOJIC U KU3HU YEJIOBEKA.

. CpaBHHMBaATh peaklMd TOPEHUS U MEIJICHHOTO
OKHCJICHHS.

. Cobupate  mpubopsl s MOJTyYeHUs

KHCII0pO/1a (BBITECHEHUEM BOJIbI U BO3AYXA).

. Pacrio3HaBaTh ONBITHBIM ITYTEM KHCIIOPOJ.

. Hcnonp30BaTh XMMHUYECKYH) CHUMBOJIMKY MJIS
coctaBieHUs: (OpMyn  BELIECTB, MOJEKYJSIPHBIX
YPAaBHEHUM XUMHUYECKHX PEaKUMd C y4acTHEM
KHUCIIOPOJa.

. OOBACHATH CYIIIHOCTh IKOJIOTHYECKUX

npo0IeM, CBA3aHHBIX C 3aTPSI3HEHUEM BO3/1yXa.
. CnenoBath mnpaBuiaM Oe30macHOW paboOTHI B
nabopaTopuy TpPH  HWCHOJB30BAHUU  XUMHUYECKOM
nocynsl M O0OpYyAOBaHUS, a Takxke MpaBUIaM
oOpalieHus C TOPIOYNMH BEIIECTBAMU B OBITY.

® HJ'IaHI/IPOBaTI) N OCYHICCTBJIATH Ha ITPAKTUKE
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[IPEKPALLEHUS TOPEHUS.

JlaGopaTopHble H NpaKTHYeCKHe PadoThI
Jlabopamopuwtii  onvtm: (O3HaKOMJICHUE C
o0Opa3iamMu OKCHJIOB.

[Tpaktuyeckas paborta: Ne 3. Ilomydenue u
coOupaHue KUCI0PO/1a, U3YUEHHUE €r0 CBOWCTB.

Buvltuucnenusn

— MOJIEKYJISIPHOM MacChl KMCIIOPOJa U 030HA HA
OCHOBAaHHMH aTOMHOM MacChl XUMHUYSCKOTO
3JIEMEHTA

XUMUYECKHE IKCTIEPUMEHTBI, TPOBOIUTH HAOIIOACHUS,
JIeJIaTh BBIBOJBI 110 pe3yJIbTaTaM dKCIIEPUMEHTA.

. Y4acTBOBaTh B COBMECTHOI paboTe B rpymIie.
. Hcnonp3oBath MpH  BBIIOJIHEHUH y4eOHBIX
3alaHMd W B IIPOLECCE  HMCCIIEI0BATENIbCKOU
JIeATEIbHOCTH  HAy4YHO-TOIYJSIPHYIO  JINTEpaTypy
XUMHUYECKOTO COACPIKAHUs, CIIPABOYHBIE MATEPUAIIbI,
pecypcbl nTepHera.

. BeicTpanBath pa3BEPHYTHIE NUCBMEHHBIE U
YCTHBIE OTBETHl C OMNOPOH Ha HWHPOPMALUIO U3
yueOHUMKa M CIPAaBOYHBIX MaTepHaioB, I'PaMOTHO
UCIIOJIB30BaTh W3YYEHHBIM ITOHATHWHBIA anmapar
Kypca XUMHUHU




Tema 4. Bopopon.
ITonsiTHe 0 KHUCJIOTAX U

coJIAX
(5

Bonopox — 3neMeHT U IpoCTOe BELECTBO.
Haxoxnenue B npupoae, puzndeckue u
XMMHUYECKHE CBOMCTBA (HA MpuMepe
B3aMMOJIEMCTBUS C HEMETAIJIaMU U OKCUJaMH
METAJUIOB), IPUMEHEHUE, CIIOCOOBI MOTY4EHUSI.
[TonsiTvie O KMCIIOTaX U COJIAX.
JleMoOHCTpanuu

[Tonyuenue, cobrpaHue 1 pacrio3HaBaHUE
BOZIOPOJA.

I'openue Bonopona.

B3aumopeiictBue Bogopoaa ¢ okcugom meau(Il).

JlabopaTopHble M mNpakTHYecKHe PadOThI
Jlabopamopmuwiii onvim:

B3anMmoneiicTBue KUCIIOT ¢ MeTaJIaMHu.
IIpakmuueckas paboma:

Ne 4. TTony4yenue u coOupanue Bog0po/a,
U3y4EHHE €r0 CBOMCTB.

. PackpbeiBath CMBICT H3y4aeMbIX IOHATHU U
NPUMEHATh A3TH TMOHATUS TPU OINUCAHUU CBOMCTB
BEILIECTB U UX MTPEBPALLICHUM.

. XapakTepu3oBaTh (ONMUCHIBATh) (GU3HYECKUE H
XMMHUYECKHE CBOMCTBA BOAOPOAA, CHOCOOBI €ro
MOJIy4eHUSs!, TPUMEHEHUE.

. Cobupath npudOp /Ui MOTy4EHHUsI BOAOPOAA.

. Hcnonp30BaTh XMMHYECKYH0 CHUMBOJIMKY JUIS
cocTaBieHUs (QOpMYynT  BEIIECTB, MOJEKYISIPHBIX
YPAaBHEHUN XUMHYECKMX pEaKkIMil C ydacTHeM
BOJOpOAA.

. CrnenoBarp mpaBmiaM Oe30macHOi padoThl B
nabopaTopud TMPU  HMCTHOJB30BAaHUU  XUMHYECKOU
nocyAabl W O00OpYyAOBaHHSA, a TakXkKe MpaBUiIaM
oOpalleHus C TOPIOYNMH BEIIECTBAMU B OBITY.

. [InanupoBaTh M OCYLIECTBIATh HAa MPaKTHUKE
XUMUYECKHE IKCIIEPUMEHTBI, TPOBOIUTH HAOIOICHNUS,
JiefaTh BBIBOJIBI IO PE3yIbTaTaM SKCIIEPUMEHTA.

. VYyacTBOBaTh B COBMECTHOI paboTe B rpymnmne
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Botuucnenus

— MOJIEKYJISIPHOM MaccChl BEIleCTBA HA
OCHOBaHHMH aTOMHOM MAacChl XUMHYECKUX
JJIEMEHTOB
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Tema 5.
Kon4yecTBeHHbIC
OTHOILIEHMA B XUMHH

KonuuectBo BeniectBa. Mosb. MosisipHast macca.
3akoH ABoraapo. MomsipHbIif 00bEM razoB.
Pacu€Thl M0 XMMUYECKUM ypaBHCHHSIM.

. PackpbeiBath CMBICT HM3y4aeMbIX MOHATHH U
MPUMEHSTh 3TU MOHATHS, a TAK)KE U3YYECHHBIC 3aKOHBI
Y TEOPHUH ISl pEUICHUS paCUETHBIX 3a]1ay.
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(4 9) . BbluucnsaTe  MOJSIPHYHO  MacCy — BEILECTB;
Hemoncrpanys KOJIMYECTBO BEIllECTBa, 00BEM rasa, Maccy BCIIECTBA;
OO0pa3ibl BemecTs KOJIMUeCTBOM 1 MOJIb. . [IpoBOAUTE  PAcUEThI o ypaBHEHHSAM
XUMHUYECKUX PEaKIuil: KOoJu4ecTBa, 00bEMa, MaccChl
BEIIIECTBA 110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce
Bovituucnenusn pEareHToB Ui NPOLYKTOB PEAKIIUU.
— 00bEMa, KOJIMYECTBA BEIIECTBA ra3a 110 €ro | e BricTpanBath pa3BEPHYTHIE IHCbMEHHBIE U
M3BCCTHOMY  KOJIMYCCTBY  BCHICCTBA  WJIM | yCTHBIE OTBETHI C OINOPOM Ha HHcpopMauI/Ho u3
00BEMy; y4eOHMKA M CIPABOYHBIX MAaTE€pHUaJOB, IPaMOTHO
— 00BEMOB Tra30B 10 YPAaBHEHWIO PEAKIUM HA | MCIIONB30BATH W3YYEHHBI NOHATHIHBIA  ammapar
OCHOBE 3aKOHA OOBbEMHBIX OTHOIICHHI Ta30B Kypca XUMHUH
Tema 6. Boaa. @u3zuueckue CBONCTBA BOJbL. AHAIIM3 U CUHTE3 | * PackpbiBath cMmblc M3yyaemblx noHsatuil u | https://foxford.ru

PacrBopsbl. IlonsaTne
00
OCHOBAHMAX

(5 )

— METO/IbI U3yUEHUS COCTaBa BOJBI.
XUMHUECKUE CBOICTBA BOJIBI (PEaKLUH C
MeTaJlJIaMH, OKCUJAMHU METaJNIOB U
HEMETAJJIOB).

CocraB ocHoBanuil. [loHsTHE 00 MHAMKATOpPAX.
Bopa kak pactBopurens. PacTBopsl.
PacTBOpHMOCTB BEILIECTB B BOJIE.
HacplimieHHble 1 HEHACHIIIIEHHBIE PACTBOPHI.
MaccoBast 10114 BelecTBa B pactope. Poinb
pPacTBOPOB B MPUPOE U B KU3HU YEJIOBEKA.
KpyroBopot Boab! B ipupojie. 3arpsi3HeHHE
NpUPOIHBIX BoA. OXpaHa U OYHMCTKA
IIPUPOJHBIX BOJ.

JleMoHCTpaL UK

IIPUMEHATh JTU IIOHATUSA IIPU OINKMCAHWM CBOWCTB
BEILECTB U UX IPEBPALLECHUMN.

. XapakTepu3oBaTh (pU3NUECKHE U XUMHUYECKHE
CBOMCTBA BOJbI, €€ pOJIb KaK pacTBOPUTEN B
IIPUPOJHBIX MTPOLIECCAX.

. CocTaBnATh ypaBHEHUS XMMHUECKUX PEAKIIUN
C Y4aCTHEM BOJBL.

. OOBACHATD CYILIHOCTb JKOJIOTUYECKUX
npobJieM, CBSA3aHHBIX C 3arps3HEHHEM HPUPOIHBIX
BOJI, CIIOCOOBI OYUCTKHU BOJIbI OT MPUMECEH, MEpBI IO
OXpaHe BOJ OT 3arpsi3HECHHUS.

. IInanupoBaTh M OCYIIECTBJIATH HAa IIPAKTUKE
XUMHYECKHE JKCIIEPUMEHTBI, MIPOBOJIUTH
HaONO/IeHUs, JeNlaTh BBIBOJABI IO pe3yJjbTaTaMm
JKCIIEPUMEHTA.
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ONEeKTpONN3 BOJABI, CHHTE3  BOJIBI,
B3aUMOJICHCTBUE BOJBI C MeETaNIaMU

(Na, Ca) (BO3MOKHO HCIIOJIb30BAHHE
BHJIEOMATEPHUAJIOB).

PacTBOpeHuE BEIIECTB ¢ Pa3IMYHON
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIOT U ILIEIOYEH C
MOMOIIIbIO MHIUKATOPOB.

JlabopaTopHble M NpaKTHYeCKHE PAOOTHI
Ilpaxmuuyeckas paboma:

Ne 5. ITpuroroBieHue pacTBOpPOB ¢
onpeae¢HHON MacCOBOM J10JIe paCTBOPEHHOTO
BelleCTBA. Bouiuucnenusn

— C UCIOJIb30BAHUEM MOHATHS «MacCcoBas J0JIs

BEILIECTBA B PACTBOPE»

. CrnenoBarp mpaBuwiaM Oe3omacHOil paboOTHI B

nabopaTopud  TPU  KCIOJB30BAaHUUA  XUMHYECKOM
MOCY/Bl U 000PYIOBaHUSI.
° HpOBOIII/ITB BBIYUCIICHUSA C MNPUMCHCHUCM

IOHATHA «MaCCOBasA J0JIA BCUICCTBA B paCTBOPECH.

. Hcnonb30BaTh MpH  BBINOJIHEHUU  YUEOHBIX
3alaHMd W B TPOLECCE  MCCIENOBATEIbCKOMN
JESATENbHOCTH  HAy4YHO-IOIYIAPHYIO  JIMTEPATYPy
XUMHUYECKOTO COACPpIKaHHA, CIIPABOYHBIC MaTCpUalibl,
pecypcbl nTepHera.

. BeicTpanBaTth pa3BEpHYTbIE NHCBMEHHBIE WU
YCTHBIE OTBETHl C OINOpPOM Ha WHPOPMALHUIO U3
yueOHMKa UM CIPAaBOYHBIX MaTEpHaJIOB, TI'PAMOTHO
UCIIONIB30BaTh W3YYCHHBIM ITOHATUMHBIA  ammapar
Kypca XUMHH




Tema 7. OcHOBHEIE
KJIACChI
HEOPraHuYecKHX

coeIuHeHu i
(11 9)

Knaccudukanus HEOPraHMueCKUX COSTMHCHUH.

Oxkcuppl: coctaB, kiaccupukanus (OCHOBHBIE,
KHUCIIOTHBIE, aM(DOTEPHEIE,
HEeCcoJIe00pa3yroNIe), HOMEHKIAaTypa
(MexxayHapoaHas ¥ TpuBuanbHast). [lomyuenue
U XUMUYECKHE CBOMCTBA KHCIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCUIOB.
OcHoBaHWMsI: COCTaB, KiIaccuukanus,
HOMEHKJIaTypa (MEeXyHapOoIHAS U
TPUBHAIBbHAS), PU3NICCKUEC H XUMHUICCKHE
CBOMCTBA, CrIOCOOBI nojydeHusi. Kuciaorsr:
cocTaB, KJacCU(pUKaIs, HOMEHKIIATypa,
buznyeckue 1 XuMHUYeCKHe CBONCTBA,
CIoCcOOBI MOTYYEHUSI.

Psn akTUBHOCTH METAILIOB.

Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI

. KnaccudunupoBaTts n3ydaemple BELIECTBA IO
COCTaBY M CBOMCTBAaM.

. CoctaBnate GOpMyIbl  OKCHJOB, KHCIIOT,
OCHOBaHHH, colei W  Ha3bIBaTh X 10
MEXIYHAPOAHOU HOMEHKIIATypE.

. [IporHo3upoBaTh CBOMCTBa BEIIECTB Ha
OCHOBE OOIIMX XUMHUYECKHX CBONCTB HM3YyUEHHBIX
KJIACCOB/TPYII BEIIECTB, K KOTOPHIM OHH OTHOCSITCSL.
* CocraBisiTh  MOJIEKYJISPHbIE ypaBHEHUS
peaxkui, WUTIOCTPUPYIOUINX XMUMHYECKHUE CBOWCTBA
U CHOCOOBI  TOJYYEHHUS BEIIECTB  HU3YyYEHHBIX
KJIACCOB/TPYII, a  Takke  MOATBEPNKAAIOIINUX

FCHCTUYCCKYIO  B3aMMOCBA3b  MCKIY HUMHU. a
HpOI/I?»BO,Z[I/ITL BBIUUCJICHUA 110 YPaBHCHUSAM

XUMHNYCCKHX peaKI_II/Iﬁ.

° HHaHI/IpOBaTB U OCYHICCTBJIATH HA IPAKTUKE

XHUMHUYCCKHUC OKCIICPUMCHTHI, IMPOBOAUTH

Ha6J'IIOI[eHI/IH, ACJIaTh BbIBOJABI 110 PE3yJIbTaTaM
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MMOJIY4YCHUA, BSaHMOﬂeﬁCTBHC coJiei ¢ 9KCIICPUMCHTA.

MeTaJlJIaMH, KUCJIOTaMU, IIEI0YaMH U COJISIMU. | ¢ CrnenoBath mpaBuiaMm Oe3omacHoil paboThl B
['eHeTnyeckas CBsI3b MEXAY KlaccaMu nabopatopud TMPU  HUCHOJIB30BAHUU  XHUMHUYECKOH
HEOPTraHUYECKUX COCTUHEHUM. MOCY/Bl U 000PYIOBaHUSI.

. Hcnonp3oBaTh MpHU  BHIMOJTHEHUH YYEOHBIX
JemMoHCTpauMu 3aaHUd W B TIPOLIECCE  MCCIENOBATEIbCKOM
OO0pas1pl HEOPraHMYECKUX BELIECTB PA3IMYHBIX | IEATEIBLHOCTH — HAYYHO-NIOMYJIAPHYIO  JINTEPATYPY
KJIACCOB. XUMHUYECKOTO COJCPIKAHUS, CIIPABOYHBIC MAaTepUAIbI,
BsaumozelicTBUE pacTBOpa CEpHOI KUCIOTEI ¢ | PeCypchl MHTepHeTa.
okcuaoM meau(Il). Peakuus HeliTpanuzanuu. . BeicTpauBath pa3sBEPHYTHIE IUCBMEHHBIE U
BBITECHEHHE OHOTO METAIA IPYTHM U3 YCTHBIE OTBETHI C OMNOpPOM Ha HHQOpPMALMIO U3
pacTBOpa COJIH. yqe6H1/H<a U CIIPaBOYHBIX MAaTCpHUaaioB, I'pPpaMOTHO

UCIIOJIB30BaTh W3Y4YCHHBIM ITOHATUMHBIM ammapar
Kypca XUMHH

JlaGopaTopHble U MpaKTHYeCKHEe PadOThI
Jlabopamopnvie onvimut.

BzamMmoeiicTBue KHCIOT ¢ METallIaMu.
[TomyyeHue HepacTBOPUMBIX OCHOBAHHIA.
B3anmopeincTBre HepaCTBOPUMBIX OCHOBAaHHH €
KHCIIOTaMU.

Pasnoxxenue runpokcuna meau(Il) mpu
HarpeBaHuH.

Ilpakmuueckas paboma:

Ne 6. Pemrenue skcriepuMeHTaIBHBIX 337124 110
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
coequHEHU. Botuucnenusn

— I10 YPaBHEHUSIM XUMUYECKUX PEaKINI

Pa3nen 3. [lepuoanyeckuii 3akon u [lepuonnyeckas cucrema xumuuyeckux 3aemenToB JI. U. MenaesneeBa. CTpoeHue aToM0OB. XUMHYECKAs CBSA3b.
OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE peakuuu (15 1)




Tema 8.
Iepuoauveckuii 3aK0H
u Ilepuoanyeckas
cHCTeMa XUMHYEeCKHX

[IepBble MOMBITKY KJ1acCU(DUKALIMA XUMHUECKUX
aneMeHTOoB. [loHsATHE 0 rpynmax cXOaHbIX
3JIEMEHTOB (ILEJIOYHbIE U IIET0YHO3EMENbHBIC
MeETaJlJIbl, TaJIOTEHbl, UHEPTHBIE T'a3bl).
DneMeHTHl, KOTOpble 00pa3zyloT aMmboTepHbIE

. PackppIBaTh CMBICIT IEPUOIUYECKOTO 3aKOHA.

. IToHumarp CylIEeCTBOBaHUE IEPUOAMYECKOMN
3aBHCHUMOCTH CBOWCTB XMMHUYECKUX 3JIEMEHTOB
(M3MeHeHne paJnycoB aTOMOB U
AJIEKTPOOTPULIATEIBLHOCTH) U UX COEAMHEHUH OT

https://foxford.ru
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3JIeMEHTOB
. K. MennaeneeBa.
Ctpoenue atoma (7 1)

OKCHU/IbI U TUAPOKCH/IBI.
[lepuoanueckuii 3akoH u Ileprnoanueckas
CHCTEMAa XMMHYECKUX 3JIEMCHTOB

. W. Menngeneea. Ilepuonpl, rpymnmsl,
noarpymnmnbl. OU3NYECKUN CMBICIT MOPSAIKOBOIO
HOMEpa 3JIEMEHTa, HOMEPOB NIEPUOAA U TPYIIIIHIL.
Crpoenue atoMoB. CoCTaB aTOMHBIX SJIEP.
N3oTomnbl. DnekTpoHbl. CTpOeHHUE 31EKTPOHHBIX
0005109eK aTOMOB TIEepPBbIX 20 XUMUUECKHUX
anemeHToB I[leprnoanueckon cucremsl /1. U.
MeHaeneena.

XapakTepruCcTHKa XUMUYECKOTO 3JIEMEHTA O
ero nojioxenuro B [lepuognueckoii cucreme /1.
N. MenneneeBa. 3nauenue [lepuonuueckoro
3akoHa u lleprognyeckoit cucTemMsl
XUMUYECKHUX 3JIEMEHTOB ISl pa3BUTHUSI HAYKH U
npaktuku. J[. 1. MenneneeB — y4éHbIi,
MEearor ¥ rpak/JIaHyH.

JleMoHCTpanun

KopoTtkonepuoHas U JIMHHOTIEPUOTHAS
dopmel [leproandeckoit CHCTEMbI XUMHUYECKHIX
anemenToB 1. M. Menaeneena.

O3HakoMiIeHHE C 00pa3liaMyi METAJIIIOB H
HEMETAJIJIOB.

ITOJIOKCHHUS B HepHOI[I/I‘{eCKOfI CUCTCMC U CTPOCHUA
aToMa.

° VYcraHnaBiauBaTh CBSA3b MCXKAY II0JIOKCHHUEM
9JICMCHTaA B HepI/IOZ[I/I‘IGCKOf/'I CUCTEMEC U CTPOCHUCM
€ro aroma (COCTaB U 3apsag Aaapa, 0611166 YHUCJIO

AJIEKTPOHOB M PACIPEACIICHHE MX IO AJICKTPOHHBIM
CII05IM).
. [IporHo3upoBaTh  XapakTep U3MCHEHUS

CBOICTB 2JIEMEHTOB U MX COCAVHEHUH IO TPYIIIaM U
nepuonam [leproaudeckoii CUCTEMBI.

. XapakTepu3oBaTb XMMHUYECKHE DIEMEHTHI
NEepBBIX TPEX MEPHOIOB, Kajus, KaJblUig MO HUX
nonoxennto B llepuogmueckonn cucreme . M.
Menneneesa.

CrnenoBatp mpaBuiaM 0Oe30MacHOM paboOThl B
nabopatopud TpU  HCMOIb30BAaHUM  XUMHUYECKOH
1ocyzAbl ¥ 000pyI0BaHUSI.

. BoicTpanBath pa3BEpHYTBIE NHCbMEHHBIE U
YCTHBIE OTBETHI C OMNOPOHl Ha HWHPOPMALUIO W3
yueOHUKa W CIPAaBOYHBIX MaTepHaIoB, TPaMOTHO
WCIIOJIB30BaTh HW3Y4YEHHBIM MOHATHIHBIA ammapar
Kypca XUMHH.

. Hcnonp30BaTe MpH BBIOJHEHWH Y4EOHBIX
3aJJaHUN TEKCThI y4eOHUKa, CIIPAaBOYHbIE MaTepPHAaJIbI



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

JlaGopaTopHble U MPaKTHYECKHE PAGOTHI
Jlabopamopmuwiii onvim:
Bzaumopeiicteue  rugpokcuaa
pacTBOpamMH KUCIOT U LIeJIouen

OUHKa C

(ITepuoguyeckyro CHUCTEMY XMMHYECKUX 3JIE€MEHTOB
. . MenaeneeBa, TabiauIly paCTBOPUMOCTH KUCIOT,
OCHOBAHMH U COJIEH B BOJIE, JICKTPOXUMHUYECKUI Psif
HaIpsHKEHUH METAJIOB).

. Hcnonp30BaTh NpH  BBHINOJHEHHH YYEOHBIX
3aJaHUd U B MPOLECCE  HUCCIEA0BATEIIbCKOU
JESATENIbHOCTH ~ HAyYHO-TIONYJISIPHYIO  JINTEPaTypy
XUMHUYECKOTO COACPIKAHUSA, CIIPABOYHBIC MaTCPpUAJIbI,
pecypcsl MHTepHeTa

Tema 9. XuMmuueckas

DIIEKTPOOTPULIATEILHOCTh aTOMOB XUMHUYECKUX

O PackpbIBaTh CMBICI U3y4aE€MbIX IIOHATHM.

https://foxford.ru

CBHA3b.
OKHCANTENBLHOBOCCTAHO
BUTEC/IbHBIC PCAKIIUHA

(8w

3JICMCHTOB.
XuMuyeckass CBs3b (MOHHAs, KOBAJCHTHAas
MOJIAPHAs ¥ KOBAJICHTHAS HEIOJIIpHAs ).
CrelneHb OKUCIICHUS.
OKHCIIHTEIHO-BOCCTAaHOBUTEIHHBIC PEAKIIHH
(OBP). ITpouieccy! okuciaeHus u
BoccTaHOBICHUS. OKHUCIIUTEIHN U
BOCCTAaHOBUTEJIN.

JleMoOHCTpaL U
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINN:
TOpEHUE, PEaKINK Pa3IoKEeHUs, COEAMHEHUS

. Onpenenarb BUJ XUMHYECKOH CBS3M B
COC/IMHEHMU.

. Onpenensarb CTENEeHb OKUCICHUS XUMUYECKOTO
AJIeMEeHTa Mo (popMyJie ero COeAMHEHHUS.

. Onpenenars

2JeMEHT  (BEIIECTBO)

OKHCJIUTENh u 3JIEMEHT (BemecTBo)
BOCCTAHOBUTEIb.

. OOBACHATDH CYIIHOCTD MPOLIECCOB OKUCTICHUS U
BOCCTAHOBJICHUSI.

. CocTaByATh 3JEKTPOHHBIM OaaHC ¢ y4€TOM
YHUCJIa OTAAHHBIX U IPUHSITHIX DJIEKTPOHOB.

. CocraBnsiTh ypaBHEHUE OKHUCIIUTEIHHO-
BOCCTAHOBUTEJILHOMN PEAKIUU.

. Hcrnonp30BaTh mpHU  BBIMOJTHEHUU yUE€OHBIX
3aIaHA TEKCThl Y4eOHHMKA, CIIPAaBOYHBIC MaTEpHAIbI
(MepUOIUIECKYIO CUCTEMY XMMHYECKUX DJIEMEHTOB /.
N. MenneneeBa, Tabmuily pacTBOPUMOCTH KHCIIOT,
OCHOBAaHMH U COJIEH B BOJE, DIEKTPOXUMUUYECKUI P

HanpsHKeHUH METaJJIOB)

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

TemaTnueckuii 6J10K, OcHOBHOE coJiep:KaHue OcCHOBHbBIE BU/IbI DJIeKTPOHHbIE
TeMa AeSITeJIbHOCTH 00y4YAKO X CS (undposbie
oOpa3oBaTe/ibHbIE
pecypcbl)

Pasnen 1. IleponavanbHbie Xumuueckue moHstus (20 q)




IloBTOpEHUE U
yriry0JieHue 3HAHUI
OCHOBHBIX pa3/iejioB

Kypca 8 kiacca
(59)

[lepuonnueckuii 3axoH. [lepronnueckas
cucTeMa XuMH4ecKkux sineMeHToB Jl. H.
MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MepUOJI0B, KAIHS, KAIBLUS U UX COCTMHEHUH B
COOTBETCTBUM C MOJI0KECHHUEM DJIEMECHTOB B
MIEPUOUYECKON CUCTEME U CTPOCHUEM UX
aTOMOB.

Knaccugukaius 1 HOMEHKIATypa
HEOPTraHWYECKHUX BEIIECTB (MEXIyHAPOAHAS U
TpUBHANIbHASA ). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3JIMYHbIM KJlaccaM
HEOPraHWYECKUX COCIMHEHUH, UX T€eHETUYECKas
CBSI3b HEOPraHMYEeCKUX BeliecTB. CTpoeHune
BEIECTBA: BUALI XUMUYECKON CBI3HU U THUIIBI
KPUCTAJUTMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTB BEIIIECTB OT UX CTPOCHHUSI.

JleMoHCTpaL UK

1. Mopgenn  KpUCTAIUIMYECKUX  PEHIETOK
HCOPTaHNYCCKUX BCIICCTB.

2. KopotkoneproaHas ¥ JJIMHHONIEPUOIHAS

dbopmsl [leproandeckoil CUCTEMbI XUMHYECKHUX
anemenToB 1. . MenaeneeBa

. XapakTepus3oBaTh XHUMHYECKHE 9JIEMEHTBHI
MEePBbIX TPEX IMEPHUOAOB, KU MU KAJIbIHUSA IO HUX
nojoxxkenuto B Ilepumoamueckoir cucreme . U.
Menaeaeena.

. Knaccudunuposars u Ha3bIBaTh

HCOPTraHNYCCKUC BCIICCTBA U3YYCHHBIX KJIACCOB.

. OmnucelBaTh  00mME XHUMHYECKHE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, IMOJATBEPKIATH CBOMCTBA
IIpUMEpamMi MOJIEKYJIIPHBIX YPAaBHEHHN XHUMHYECKUX
peaKIuu.

. Onpenenarb BHUJ XUMHUYECKONW CBS3M W THII
KPHUCTAJUIMYECKON PEIIETKU BELIECTBA.

. [Iporuo3uposarb CBOMCTBA  BEILECTB B

3aBUCUMOCTH OT UX CTPOCHHA.

. BeicTpauBate pa3BEpHYTHIE IIHCBMEHHBIE W
YCTHBIE OTBETHl C OMNOpPOM Ha HHDOpPMaLMIO U3
yuyeOHMKa M CIPaBOYHBIX MAaTepHajoB, TI'PaMOTHO
MCII0JIb30BaTh U3Y4YECHHBIN MOHATUIHBIN anmnapar Kypca
XUMHH.

. Wcnonb3oBaTh MpH  BBIIOJIHEHUU  y4EOHBIX
3alaHMA W B TMPOLECCE  HCCIEA0BATEIbCKOM
JIEeSTENbHOCTH Hay4YHO-IIOMYIAPHYIO JIUTEPATYPY

XUMHYCCKOI0o COACpKaHUA, CIIPAaBOYHLIC MAaTCpualbl,
pecypcbl HaTepHeTa

https://foxford.ru
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Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XHMHMYECKHUX peaKkiui
(49)

Knaccudukanus XuMHUYECKUX peaklui mo
pa3IMYHBIM MPU3HAKaM (10 YUCITY H COCTaBY
Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, M0
TEII0BOMY (G (HEKTy, M0 U3MEHEHHUIO CTETICHEH
OKHUCJICHUS XUMHYECKHUX JIEMEHTOB, TI0
00paTUMOCTH, 110 YYaCTHUIO KaTaJIu3aTopa).
DK30- U PHIOTCPMUYICCKUE PEAKIIUH,
TePMOXUMHUYECKHE ypaBHEeHUS. [ToHsITHE O
CKOPOCTH XuMu4ecko peakuuu. [Tonstue o
TOMOTCHHBIX U T'€TEPOTCHHBIX PEAKITHSIX.
[TonsiTre 06 0OPAaTUMBIX M HEOOPATUMBIX
XUMHYECKHUX PEaKIHsIX.

[TonsiTHE O XWMHYECKOM pPaBHOBECHUHU.
@DakTophl, BIHUSIOUIME Ha CKOPOCThH
XUMHUYECKOH pEAKIMH W IOJIOKCHUE
XUMHUYECKOTO PAaBHOBECHS.

JleMoOHCTpaL U
1. 3aBucumMocTh

CKOPOCTH XUMHYECKOMN

PEaKIMU OT Pa3IUYHBIX (PaKTOPOB.
2. Bo3zeilicTBie Karaiau3aTopa Ha CKOpPOCTh
XUMHUYECKON PEAKIUH.

3. [lpumepbl  HEOOpaTHMBIX H  OOpPATUMBIX
peaKunii.

4. Cmerienue paBHOBECHS XUMHUYECKOU
peaxkuu.

Buviuucnenusn

— KOJHMYECTBA BeIIeCcTBa, 00BEMA U MacCChI
PEareHToOB WJIM TPOIYKTOB IO YPaBHEHHSIM
XUMHUYECKHUX PEaKIIHii

. PackpbeiBath CMBICIT M3y4aeMbIX NOHATHH U
MPUMEHATH 3TH TOHATHUS TIPU OIMCAHUU CBOWCTB
BEIIIECTB U UX MPEBPAILICHUH.
. KnaccudunupoBars XUMUYECKHE PEAKIIUU T10
Pa3JIMYHBIM NPU3HAKAM.
. VYcranaBauBarth 3aBHCUMOCTD CKOpOCTH
XUMHUYECKON PEaKIIMU OT Pa3InYHbIX (DaKTOPOB.

. [IporHo3upoBath BO3MOXHOCTH MPOTEKAHUS
XAMHYECKHUX MPEBPALICHUN B PA3JIUYHBIX YCIOBHSIX.

0 OnpenensiTe OKUCITUTENH U BOccTaHOBUTEIH B OBP.

. CocTaBisTh 3JEKTPOHHBINH Oananc peakuuu. U
[Ipon3BOAUTE BBIYUCICHUS MO XUMHUYECKUM
YPABHEHUSIM.
. BricTpauBath pa3BEPHYThIE NHUCHBMEHHBIE H
YCTHBIE OTBETHl C OMOpPOM Ha WHPOPMAIMIO U3
y4eOHMKAa W CIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
WCIIOJIb30BAaTh MW3YYEHHBIM TOHATUWHBIM armapar
Kypca XUMHH.
. Hcnonws3oBaTh Mpu BBINOJHEHUH YYEOHBIX
3alaHMA W B TIPOLECCE  HCCIIENOBATEIbCKOMN
JEATETLHOCTH  HAYYHO-TIONMYJSIPHYIO  JINTEPATypPy
XUMHYECKOTO COJIEp KaHUsl, CIIPABOYHBIC MaTEPHAIIbI,
pecypcbl aTepHeTa




Tema 2.

Teopust ANEKTPOTUTUYECKON TUCCOLUALIUH.

PackpbIBaTh CMBICII M3y4aeMbIX IIOHSATUN, a TaKXKe

DJIeKTPOIUTHYECKAS DIIEKTPOIIUTHI U HEDJIEKTPOJIHTHL. CMBICJT TEOPUH AIEKTPOIUTUYECKOMN

JTUCCOLMALIUAS. Karnonsl, aHuoHsl. MeXxaHuU3M JMCCOLMAIIAU | AUCCOLIMAIINH.

XuMnuyeckue BCIICCTB C PA3JIMIHBIMA * OOBSACHATH TNPUYMHBI  AJIEKTPOIPOBOTHOCTH
peaknuy B pacTBopax BUJIaMH XUMHUYECKON cBs3U. CTeneHb BOJHBIX PAaCTBOPOB.

(8w muccouuauun.  CubHble M craOble . CoCTaByIsITh ypaBHCHHS AMCCOLMAIUH KHCJIOT,

AJIEKTPOJIUTHI.
Peakuuu nonHnoro oOMeHa, yCioBUs UX
nporekanus. IoHHbIE ypaBHEHUS PEaKIIUM.
XHUMHUYECKHE CBOMCTBA KMCIIOT, OCHOBAaHUN B
coJieil B CBEeTe MpeACTaBIeHU 00
3JIEKTPOJIUTUYECKON qucconuanuu. Cpena
pactBopa. [ToHsTHE O THAPOIU3E COJEH.
KauecTBeHHbIE peaKIi Ha KATHOHBI U
aHUOHBI. [leMoOHCTpanun

OnekTpuueckas IMPOBOJUMOCTb  pPacTBOPOB
BELIECTB; JABM)KCHUE MOHOB B JJIEKTPUUECKOM
oJIe.

OnBIThL, WJUTFOCTPUPYIOLIUE TPU3HAKU
MPOTEKAHUS Peakluii HOHHOTO 0OMeHa. OTBITHI
I10 OIIPEEJICHUIO CPENIBI B PACTBOPAX COJIEH
(x7opuaa HaTpus, KapOoHaTa HATPHS, XJIOPHIA
LIUHKA).

JlabopaTopHble U NpaKTHYeCKHe PadoThl
Jlabopamopmuwiii onvim:

Peakuuu nonHoro oOMeHa B pacTBOpax
aneKkTponuToB: cynbdara meau(ll) u menoun,
KapOoHaTa HATPUS U COJITHON KHUCTIOTHI,
peakuys HEMTpaTu3auu MEeKy THAPOKCHIOM

IIeJIOYe M COJIeH, MONHBIE W COKpalIEHHBIC MOHHBIC
yYpaBHEHUS XUMUYECKUX PEaKIMii HOHHOTO OOMEHa.

® HHaHI/IpOBaTI) N OCYHICCTBJIIATH Ha IPAKTHUKE
XMMHUYECKHE SKCIEPHUMEHTHI, TPOBOJUTH HAOIIOICHNS,
ACJIaTh BBIBOABI IO PE3yJIbTaTaM 3KCIICPUMECHTA.

. CnenoBate mnpaBuiaMm Oe3omacHoil paOoThl B
nabopaTopud TP HCHOJIB30BAHUM  XUMHUYECKOU
MOCY/IbI M1 000PYIOBAHUSA.

® HpOI/ISBO}II/ITI) BBIYMCIICHUA II0 XHMHYCCKHUM
YPaBHEHHSIM.

. BeicTpanBare pa3BEpPHYTHIE NIMCBMEHHBIE U
YCTHBIE OTBETHI C ONOpOil Ha UWHGPOPMAIHIO U3
yuyeOHMKa M CIPABOYHBIX MAaTepHajoB, TI'PaMOTHO

UCIOJIb30BaTh N3YYEHHBIN MOHATUHHBIN anmapar Kypca
XUMHH.

. Hcnonb3oBaTh TpH  BHINOTHEHUH  Y4EOHBIX
3aJaHMA W B TIPOLECCE  HCCIIEIOBATENBCKOM
JESATEINbHOCTHA HAy4YHO-TIOIYIAPHYIO JIINTEPATYPY

XUMHYCCKOro COJACpKaHWsA, CIIPABOYHBIC MaTCpHAJIbI,
pecypcbl aTepHeTa




KaJIis U COJISIHOM KHCIIOTOIA.

Ilpakmuueckas paboma:

Ne 1. Pemenune skcriepuMEHTAIbHBIX 3a/1a4 110
TeMe. Boiuucnenusn

— I10 YpPaBHEHUSAM XUMUYCCKUX PEaKITHit

Paznen 2. Hemera/uinl u ux coexuHenust (24 4)




Tema 3. OOwas
XapaKTepuCcTUKA
XHMHYECKHX
3J1IeMEHTOB
VIIArpynnsl.
I'anorennl

(49)

OO0m1as XxapakTepUCTHUKa TaJIOT€HOB.
Oco0EeHHOCTH CTPOEHUSI AaTOMOB 3THX
3JIEMEHTOB, XapaKTEPHBIE JIJIsl HUX CTEIeHU
okucnenus. CtpoeHne u pu3nuecKue cBOCTBa
MPOCTHIX BEIIECTB — TraJloreHOB. XUMHUUYECKUE
CBOWCTBA Ha puUMepe XJIopa (B3auMoJIeiicTBUE C
MeTaJlJIaMH, HEMeTaJlJIaMH, IEI0YaMH).
Xnoposogopos. ComnsiHasi KHCIOTa, XUMUUYECKHE
CBOMCTBA, IOJIy4CHUE, IPUMECHEHUE.
KauecTBeHHBIE peaKIK Ha TallOTeHUA-UOHBL.
JleiicTBHe XJI0pa U XJIOPOBOJOPO/Ia HA OpraHU3M
yenoBeKka. BaxkHeiine XIopuasl U UX
HAXO0XJICHUE B IPUPO/IE.

JleMoOHCTpaL U
Buneomarepuansl: rajJoreHsl 1 UX

coenuaeHus1. OOpa3Ilbl XJIOPUIOB.

JlabopaTopHble M NpaKTHYeCKHE PAOOTHI
Jlabopamopmuwiii onvim:

PacnoznaBanue Xsopua-mOHOB.

Ilpaxmuyeckas paboma:

Ne 2. TlonydeHue CONsSTHOM KUCTOTHI, U3Y4YECHUE
€€ CBOICTB.

Bvituucnenusn

— TI0 YpaBHEHUSM XUMHUYECKHX PEaKIIUN, eCITu
OJIMH U3 PEareHTOB J]aH B U30BITKE;

— 00BEMOB Ta30B M0 YPaBHEHHIO pEaKIUU Ha
OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHHI Ta30B

. OOBsicHATH ~ O0ImME  3aKOHOMEPHOCTH B
N3MEHEHHN CBOMCTB HEMETAIVIOB M MX COCAWHCHUM B
npeaenax MajblX IEPUOJOB M TJIABHBIX IOJACPYII
[Tepuoanueckoil CUCTEMBI XMMHYECKHUX 3JIEMEHTOB C
Y4ETOM CTPOEHHUS UX aTOMOB.

. XapakTepu3oBarh (PU3UYECKHE U XUMHYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB TajoreHOB (Ha HpUMEpE
XJIOpa) ¥ CJIOXKHBIX BEIIECTB (XJIOPOBOIOPO/IA, XJIOPHIA
HATpUs), CHOCOOBI MX TOJyYEHHUs, NPUMEHEHUE U
3HAYEHUE B MPUPO/JIC U KU3HU YEJIOBEKA.

. Ornpenensarb rajJoreHu-uOHbI B paCTBOPE.

. [InanupoBaTh M OCYLIECTBISATh HA IPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI, MPOBOJAUTH HAOJIOCHUS,
JIeTIaTh BBIBOJBI 10 PE3YJIbTaTaM SKCIIEPUMEHTA.

. CnenoBate mpaBuiaM Oe3omacHoi paboOThl B
naboparopud MOpPU  UCHOJIB30BAHUU  XHUMHUYECKOM
MOCY/IbI M1 000PYOBAHUSA.

. BeicTpanBaTth pa3BEpHYThIE IUCbMEHHBIE U
YCTHBIE OTBETHl C OMNOpPOW Ha UHPOPMALUIO U3
yuyeOHMKa ¥ CIPAaBOYHBIX MaTEpUAIOB, I'PAMOTHO
UCMOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmapaT Kypca
XUMHH.

. Hcnonb3oBaTh Mpu  BBHIMOTHEHUH  Y4€OHBIX
3alaHMA W B TPOILIECCE  HMCCIEI0BATEIIbCKOU
JIeSATEIIbHOCTH
. Hay4YHO-TIONYJISIPHYIO JINTEPATYPY XUMUYECKOTO
COJIEp)KaHUs, CIPABOYHBIE MaTepHallbl, PECYPCHI
WNHurepHera

https://foxford.ru
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Tema 4. Ooman

OOm1ast xapakTepucTHKa 37eMeHTOB VIA-

0 OOBSICHATH 00LIME 3aKOHOMEPHOCTH B

https://foxford.ru
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XapaKTepUCTHKA
XHMHUYECKHX JIEMEHTOB
VIArpynmsi.

Cepa u eé coeMHeHUA
(59)

rpymrbl. OCOOEHHOCTH CTPOCHUS aTOMOB ATHX
3JIEMEHTOB, XapaKTEPHBIE JIJIsl HUX CTEIeHU
okucienusa. CtpoeHue u pu3nvecKre CBONCTBA
IPOCTHIX BEIIECTB — KHUCIOPOAA U CEPHI.
AmtoTponHbie MOIU(UKAIIMKA KHCIIOPOIa U
cepbl. XMMHUYECKHUE CBOMCTBA CEPHI.
CepoBoaopo, cTpoeHue, pusndeckue u
XUMHUYECKHe CBOMCTBA. OKCHUJIBI CepPhI KaK
MPEJICTAaBUTENN KHUCIOTHBIX OKCUAOB. CepHas
KHCIIOTa, GU3NIECKUE M XUMUYECKHE CBOMCTBA
(oOmIme Kak MmpeacTaBUTENs Kjlacca KUCIOT U
crenrduyeckue), NpUMEHECHHE.

XVUMUYECKUE PeaKlluy, JIexKalllue B OCHOBE
MIPOMBIIIJICHHOTO CIIOC00a MOJIYICHUS CePHOU
KHUCIIOTHI. AMIaparsl U MPOTEKAIOIINE B HUX
MpoLecchl (Ha MpUMepe MPOU3BOJICTBA CEPHOI
KHUCJIOTHI).

Conu cepHOI KUCIOTHI, KAYECTBEHHAS] PEaKIIU
Ha cyJb(haT-uoH.

Haxoxxnenne cepbl 1 e€ coeTuHeHN B
npupoze. XMMHUYECKOE 3arpsi3HEHHE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI
(KHCTIOTHBIE TOKIH, 3aTPs3HEHHE BO3/IyXa U
BOZIOEMOB), CIIOCOOBI €TI0 MPEJOTBPALIECHHUS.

JleMoHCTpanun
Konneknuu (BumeomaTepuansl): cepa u e€

COEIUHEHMUS.
OO0yrnuBaHue caxapa moJ I1eiCTBUEM
KOHILIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.

W3MEHEHUU CBOWMCTB 3yieMeHTOB VIA-rpynmbl W ux
COEIMHEHUH C y4ETOM CTPOCHHUS UX aTOMOB.

. XapakTepu3oBaTh (pU3MUECKHE U XUMHYECKHE
CBOMCTBA IPOCTOrO BEIECTBA CEpPbl U €€ COCIUHEHUM
(cepoBozOpOZia, OKCHJIOB CEPBI, CEPHOM KHUCIIOTHI,
cynb(aroB), cnocoObl UX MPHUPOJE U KU3HH UYEIOBEKA.
a OmnpenensaTh Hanuuyue Cyiab(paT-HOHOB B
pacTBope.

. OOBSACHATH CYITHOCTH SKOJIOTHYECKUX TPOOIIeM,
CBSA3aHHBIX C IEpPepabOTKOI COETMHEHUN CEepBI.

. [InanupoBaTh M OCYIIECTBISATH Ha IPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,

. [IpoBoauTh HaONOJEHUS, J€/aTh BBIBOJBI IO
pe3yJsibTaTaM 3KCIEPUMEHTA.

. CrnenoBarp mnpaBwiam Oe3ornacHoi paboThl B
naboparopud MpH  MCIONb30BAaHUM  XUMHUYECKOU
MOCY/IbI M1 000PYOBAHUS.

. [Ipou3BOAUTE BBIYUCIEHUS MO XUMHUYECKUM
YPaBHEHHUSM.

. Hcnonp3oBaTh Npu  BBIIOJHEHUH  Y4EOHBIX
3aJJaHUH TEKCThl y4eOHHUKa, CIPAaBOYHbIE MaTepUabl
(ITepnonnyeckyro cucTeMy XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, Tabmuily pacTBOPUMOCTH KHCIOT,
OCHOBAHUHM M COJEH B BOJE, DIEKTPOXUMUYECKHUA P
HanpsHKEHUH METaIJIOB).

. Hcnonp3oBaTh TpU  BBINOJHEHUH  y4eOHBIX
3aJaHUl W B IIPOLIECCE€  HCCIEN0BATENbCKON
JEATEIIBHOCTH  HAayYHO-TIONYJSPHYIO  JIUTEpaTypy

XUMHUYCCKOTO COACPIKAHUA, CIIPAaBOYHBIC MATCpHUaAJIbI,
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JlabopaTopHble M NpaKTHYeCKHE PAOOTHI pecypcesl HTepHETa
JlabopamopHvie onvimul:

ObHapy:xeHue cynbhaT-uOHOB.
B3aumoneiicTBue pa3daBieHHOM CepHOI
KHUCIIOTBI C LIMHKOM.

Butuucnenusn
— 110 YPABHEHUSM XUMUYECKUX PEAKLU; —
MAaCCOBOM JI0JIM BBIX0/1a MPOJYKTA PEaKUU




Tema 5. Oomas
XapaKTepUCTHKA
XHMHYECKHX 3JIeMEHTOB
VArpynnsl. A30T,
docdop

U UX COeINHEeHUS

(7 9)

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VArpynmnsl. OcoO€HHOCTH CTPOSHHUS aTOMOB
9THUX JJIEMEHTOB, XapaKTepPHBIE IS HUX
CTETIEHU OKUCIICHUSI.

A30T, pacpoCTpaHeHue B IPUPOJIE,
¢du3nUeckre U XMMUYECKHUE CBOMCTBA.
KpyroBoport azora B npupoze.

AMMUak, ero Gu3NYecKue 1 XuMHU4ECKHEe
CBOWCTBA, OJy4YeHUE U TpuMeHeHne. Comu
aMMOHUS, UX (pU3HYECKNEe U XUMUIECKHE
CBOIICTBa, MPUMEHEHHUE.

KavecTBeHHas peakiyst HA HOHBl aMMOHHSL.
A3oTHas kucnotra, e€ (QuU3NYECKue W
XUMUYECKHE  CBoMcTBa  (0oOmue  Kak
MPEJICTaBUTEINS KJIacca KUCIIOT U
cnenuduyeckue). Mcnonb3oBanue HUTPATOB U
COJIei aMMOHUS B KQUeCTBE MUHEPATBHBIX
yoOpeHuit.

XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH
Cpeabl COCIMHEHUSMHU a30Ta (KUCIIOTHBIE
JIOXK/IM, 3arpsi3HEHUE BO3JlyXa, IOYBHI U
BOJIOEMOB).

®dochop, amnoTponHble MOIUPUKALIUN
docdopa, pusnveckre U XMMHUECKHUE CBOICTBA.
Oxcun docdopa(V) u pochopnas kucnora,

. OOBsicHATH ~ O0ImME  3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB 3JIEMEHTOB VA-Tpymmbl U HX
COEIMHEHUH C y4ETOM CTPOCHHUS UX aTOMOB.

. XapakTepru3oBarth (PU3NUECKHE U XUMHYCCKHE
CBOICTBA MPOCTHIX BEIIECTB a30oTa U (ocdopa u ux
COCIMHCHUN (aMMHaKa, coJied aMMOHHs, a30THOM
KHCIIOTBI, HUTparoB, okcuga Qochopa(V) wu
dochopHOii  KHCIOTHI, (ocharoB), CMOCOOBI UX
MOJIyYeHUsI, TPUMCHCHUE W 3HAYCHUE B TIPHUPOJC U
JKU3HU YeJIOBEKa.

. Onpenenatb HOHBI aMMOHHUS U (pocaT-uOHBI B
pacTBope.
. OOBACHATH CYIIHOCTh HKOJIOTUYECKUX

npoOJieM, CBA3AHHBIX C HAXOXKJICHHEM COCIMHEHUM
a3oTa u (ocdopa B OKpYKaIOIICH cpejie.

. [TnmaHupoBaTh M OCYIIECTBIATh HA MPAKTHUKE
XUMHNYCCKHUEC OKCIICPUMCHTHI, IMPOBOANTD
HAOJIOZICHUS, JIeJIaTh  BBIBOJBI 110  pe3yJibTaTaMm
9KCIEPUMEHTA.

. CnenmoBarh mpaBwiaM Oe30MacHO paboOThHl B
nabopaTopuy  TPH  HCIOJIB30BAHUU  XUMHYECKOM
MOCY/IbI M1 000PYIOBAHUSA.

. [Ipon3BOAUTE BBIYUCIEHUS IO XHMHYECKUM
YPABHEHUSM.
. Hcnonp3oBaTh NpU  BBIMOJHEHUHM Y4eOHBIX

3aJJaHUNl TEKCThl Y4eOHUKA, CIIPaBOYHBIC MaTEPHAIBI
(MepUOINIECKYIO CUCTEMY XUMHUYECKHUX JIIEMEHTOB
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¢u3nueckre 1 XUMHYECKUE CBOICTBA,

nonyueHnue. KadectBennas peakius Ha pocdar-

WOHBI.
Hcnonb3oBanue ¢ochaTtoB B KayecTBe
MUHEpaIbHBIX YI0OpeHU. 3arps3HeHue
PUPOIHBIX BOJIOEMOB (ocaTamu.
JemMoHCcTpauMu

Komnekuuu: ¢ochop ¥ WX COCTMHCHUS.
B3anmopneicTBue  KOHLICHTPUPOBAHHOM
A30THOU KHCIIOTHI C MEJIBIO.
JlabopaTopHble M NpaKTHYeCKHE PAOOTHI
Jlabopamopnwie onvimul:

1. B3anMonelictBue coneil aMMOHHS C
MIEI0YBIO.
2. O3znakomiieHHe ¢ 00pa3laMu a30THBIX

u (docdopHbIX ynodpenuil. llpaxmuueckas
paboma:

Ne 3. Tlony4yenne aMmMuaka, M3ydeHHe ero
CBOMCTB.

Bviuucnenusn

— I10 YPaBHEHUSIM XUMUUECKHUX peaKlnuii

. . Menneneesa, TabiIuIly pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHMU M COJICH B BOJIE, AIIEKTPOXUMUYECKUN DSl
HaAIpPsDKEHUN METAILIOB).

0 Mcronp30BaTh MpH BBITOJHEHUN YUEOHBIX 3aJaHHUN
U B IPOLECCE HCCIENOBATEIBCKON JIEATEIBHOCTH
Hay4YHO-IIONYJSIPHYIO ~ JIUTEPATypy  XUMHUYECKOIO
COJIEpKaHUSA, CIPABOYHBIC MaTEPHUAbI, PECYpPCHI
Nutepnera




Tema 6. O0masn
XapaKTepPUCTUKA
XMMHYECKHX 3JIeMEHTOB
IVArpynnsl.

Yriaepoa v KpeMHUI U
HX COeIMHEeHH S

(84)

Yriepon, aluioTponHbie MOAU(DHUKAIIH,
pacmpocTpaHeHHe B IPUPOJIE, PUINUICCKUE U
XUMHUYECKHE CBOMCTBA.

Ancop6musi. Kpyrosoport yriepona B npupoJe.
Oxcuipl yriepona, ux GU3nIecKue u
XUMHYECKHE CBOWCTBA, UX JICHCTBHE HA KHUBBIC
OpraHU3MBbI, IOJTYYCHUE U IPUMECHEHUE.
DKOJIOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
okcuaoM yriepona(IV); runoresa riobdaibHOTO
MOTEIUICHUS KJIMMaTa; MapHUKOBBIN 3D (DeKT.
VYrosibHas KUCIIOTA U €€ CONU, UX PU3UUCCKUE

. OObsicHATH ~ OOmME  3aKOHOMEPHOCTH B

U3MEHEHUU CBOMCTB 3j1eMeHTOB IVA-rpynnel um ux
COCIMHEHUH C Y4ETOM CTPOCHUS UX aTOMOB.

. XapakTepu3oBaTh (U3UUECKUE U XUMHUYECKHUE
CBOICTBA MPOCTHIX BEIIECTB YIJIEPOAa U KPEMHHUS U UX
COCIMHEHUIN (OKCUAOB YIJIEPOJA, YTOJIBHON KHUCIOTHI,
KapOOHATOB, OKCHAA KPEMHHs, KPEMHHEBON KHCIIOTHI,
CHJIMKATOB), CIIOCOOBI MX IOJIy4€HHs, NPUMEHEHHE U
3HAYEHUE B IPUPOJE U KU3HU YEIOBEKA.

. Onpenenarb kapboHat-
pacTBope.

U CHJIIMKaT-uOHbI B
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1 XUMHYECKHE CBOMCTRBA,

noJyueHue u npumeHeHne. KauectBeHHas
peakius Ha KapOoHaT-uoHbI. Vcronp3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIUICHHOCTH, CEJTbCKOM XO035HCTBE.
[TepBoHavabHBIC TOHATHS 00 OPraHUYECKUX
BEIIIECTBAX KAK O COSAMHEHUSAX yIriIepoaa:
0COOCHHOCTH cocTaBa M cTpoeHus. [lonsTre o
OMOJIOTUYECKH BKHBIX BEIIECTBAX: )KHUPaX,
Oenkax, yrieBoaax. MareprualibHOE €IMHCTBO

OPraHu4YCCKUX U HCOPraHN4CCKUX COCHHH@HHﬁ.

KpemHnii, ero ¢puznueckre 1 XUMHICCKHE
CBOMCTBA, MOJIy4YEHUE U IPUMEHEHUE B
AJIEKTPOHHUKE.

CoenuHeHus kpeMHus B ipupoje. Oomue
npejcraBieHus 06 okcuae kpeMuusa(IV) u
KpeMHHEBOU kuciote. CUIIMKATHI, UX
UCIIONIb30BaHUE B OBITY, MEIUIIMHE,
IIPOMBIIUIEHHOCTH. BaxkuHenme
CTPOUTEIIbHBIE MaTepUAIIbl: KEpaMHUKa, CTEKIIO,
IIEMEHT, OETOH, xKene300eToH. [Tpoliaemsr
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIBHBIX
MaTepHalioB B OBCETHEBHOM JKU3HMU.

JleMoOHCTpaL UK

Mopnenu KpUCTaJUIMYECKUX PEHIETOK anMasa,
rpaduta, MOJIEKyYIbI QyiuiepeHa. AncopOrms
pPacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM
yriém. [IpotuBoras. Bugeomarepuansr:
CUWJIMKAaTHAsI POMBIIIIEHHOCTb.

Mojenu MOJEKy OpraHuYecKUX BEIeCTB.

. OOBSICHSTH CYIIIHOCTh 3KOJIOTUYECKHUX
npo0OsieM, CBA3aHHBIX C HaXOXJIEHUEM YTJIEKUCIIOTro
rasa B OKpy’Karollleu cpene.

. WNnnroctpupoBath
HEOPTraHUYECKUX COEIMHEHHI
OPraHUYECKHUX BEIIECTB.

B3aUMOCBSI3b
yriepoaa u

® HJ'IaHI/IpOBaTB U OCYHICCTBJIKITb Ha IIPAKTHUKE
XUMHUYCCKUEC DKCIICPUMCHTBI, BBIBOABI 110 PE3yJIbTaTaM
OKCIICPUMCHTA.

. CrnenmoBarp mpaBujaMm Oe30macHOW padoOTHI B
nabopaTopuy TMPH  HCHOJIB30BAHUM  XMUMHUYECKOH
1ocyzAbl ¥ 000pyI0BaHUS.

. Hcnonp30BaTh Mpu  BHIIOJHEHUM Y4YEOHBIX
3aJJaHUN TEKCThI yUeOHUKA, CIIPAaBOYHBIC MAaTEPUAITBI
(ITepuonnyeckyro cCUCTEMY XMMHUYECKHUX 31€MEHTOB Jl.
N. MenneneeBa, Tabiuily pacTBOPUMOCTH KHUCTIOT,
OCHOBAaHUM M COJIEH B BOJE, DJIEKTPOXUMHUYECKUN Psif
HanpsHKEHUH METaJIOoB).

. Hcnonp30BaTh mnpu  BBINOJHEHUH  YUEOHBIX
3aJaHUl M B IIPOLECCE  MCCIEN0BATENbCKOU
JEATEIIBHOCTH ~ HAay4HO-NIONYJSIPDHYIO  JIUTEPATypy

XMMHUUYECKOTO COJEP/KAHUSA, CIPABOYHBIE MaTEpHUAIIbI,
pecypcel HTEepHETa




JlabopaTopHble M NpaKTHYeCKHE PAOOTHI
Jlabopamopmuwiii onvim:

KauecTBenHnas peakuusi Ha KapOOHAT-HOH.
Ipaxmuueckue pabomoi:

Ne 4, TTonyueHue yrieKucioro rasa.
KauectBennas peakuus Ha kapOoHaT-HOH. Ne
5. Petrenue skcnieprMeHTaNbHBIX 33,124 110
teme «Hemerannel». Betuucnenus

— TI0 ypaBHEHUSM XUMHUYECKHX PEaKIui, eciu
OJIUH U3 PEareHTOB JIaH B BUJE BOJHOTO
pacTBOpa C U3BECTHOM MacCOBOM JI0JEN

Pa3znen 3. Merasibl U ux coequnenusi (20 9)




Tema 7. O01mue
CBOMCTBA METAJJIOB
(4 1)

OO6mas XapaKTEePUCTHKA XUMHUYECKUX
JJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUM HX
nonoxenuss B Ilepuonuueckoi — cucreme

xumuueckux anementoB J[. . Menjeneesa u
CTPOCHHSI aTOMOB.

Crpoenune MeTaiioB. MeTauinueckast CBsI3b U
MeTaJTMYeCKast KpUCTaTnIecKas perérka.
DIIEKTPOXUMUYCCKUN Pl HAPSHKCHHUI
MeTauI0B. PU3NUYECKUE U XMMUYECKHUE CBOMCTRA
METaJlIOB.

OO0mue cnocoObl IMOJIyYE€HUS METaJlIOB.
[TonsiTHE O KOPPO3MHM METANIOB U OCHOBHEIC
CrocoObl  3alUThl 0T KOppo3uu. CIutaBsl
(ctanb, 4yryH, JIOpPaTIOMUHHUNA, OpOH3a), UX
MPUMEHEHUE B OBITY M POMBIIINIEHHOCTH.
JleMoHCTpanun

OzHakomieHne ¢ oOpasllaMd METauioB |
CIUTaBOB, NX (PU3MUYECKUMU CBOMCTBAMH.
Mogenu KpUCTaNTMYECKUX PEIIETOK METAJUIOB.
Buneomarepuainbl: KOppO3Us METAIIIOB.

. PackpeiBaTh CMBICH HW3y4aeMbIX NOHATHM H
NPUMEHATh 3TU TOHATHUS MPHU OINKUCAHUU CBOMCTB
BEIIIECTB U UX MPEBPAILICHUH.
o01He
W3MEHEHMH CBOMCTB DJJIEMECHTOB-METAIJIOB M MX

. OOBACHATD 3aKOHOMEPHOCTH B

COCIMHEHUH C Y4ETOM CTPOCHUS UX aTOMOB.
. XapakTepru3oBaTh
obmue

CTPOCHUC MCTAJJIOB,

¢uznyeckue UM XUMHUYECKHE CBOMCTBA

metaymioB. [ Xapakrepu3oBaTh 00IIHE CIIOCOOBI
MOJTyYCHUST METAJUIOB.
. CrnenoBath mpaBuiaM Oe3omacHON paboOThl B

nabopaTopuy TPU  HCHOJIb30BAHUM  XUMHUYECKOU
MOCY/IbI M1 000PYOBAHUSA.

. [Ipou3BOANUTH BBIUUCIEHUS MO XUMHYECKUM
YPaBHEHHSIM.
. Hcnonb30BaTe NpH  BHINOJIHEHUM Y4EOHBIX

3aJJaHUM TEKCThl y4eOHUKA, CIPABOYHBIE MaTEPHUAIIbI
(ITepmonnyeckyro cUCTEMY XMMHYECKUX 3JIEMEHTOB
. U. MenaeneeBa, TabauIly paCTBOPUMOCTH KUCTIOT,
OCHOBAHUH U COJIEH B BOJE, DIEKTPOXUMUYECKUN Psif
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JlabopaTopHble M NpaKTHYeCKHE PAGOTHI
JlabopamopHvie onvimul:

O3HakoMJIeHHE ¢ 00pa3IaMu CIIaBOB

METaJIOB.

3aBUCHMOCTBH CKOPOCTH PEAKIINU METaJIIa C
KHMCJIOTOM OT MPUPOJIBI METAILIA.

Bortuucnenus

— MO0 YpaBHEHHUSM XMUMHUYECKUX pEaKlHil, eciu
OJIMH U3 PEareHTOB COJIEPKUT MPUMECH

HaIpPSDKEHUN METaJuIoB).

0 Wcnonp30BaTh MpH BBINOJIHEHUN YY€OHBIX 3aJJaHUI
U B IPOLECCE HCCIEN0BATENBCKON JESATENIBHOCTH

HAaYYHO-TIONYJIAPHYIO  JIMTEPATYPY  XUMHUYECKOTO
COIEpKaHUsA, CIPABOYHBIE MaTEpHalbl, PECYPChI
Nutepnera
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Tema 8. Baxxneimue
MeTAJLJIBI M HX
CcOeTUHEHUS

(16 u)

Illenounkie MeTaminl. IlonoxeHnue B
[lepuonnueckoi cucTeMe XuMHUYECKHUX
sneMmeHnToB JI. 1. Menpeneesa, ctpoeHue
aroMoB. Haxoxnenue B mpupoje. ®usnyeckue
Y XMMUYECKHE CBOMCTBA (Ha MpUMepe HATpUsl U
Kanus). OKCHIBI U THIPOKCUIBI HATPUS U
kanud. [I[puMeHeHnne mea0YHbIX METAJUIOB U UX
coenuHenui. [l{enouyno3eMenbHbIE METAIIIBI
MarHui v KajablUii, CTPOCHUE aTOMOB.
[Tonoxxenue B [leproanueckoi cucreme
xumudeckux asementoB J1. Y. Meneneena.
Haxoxnenue B mpupoje. Pusnyeckue u
XMMHYECKHE cBolicTBa. Baxknenmme
COCTMHEHUS KAJIBIHS (OKCHI, TUIPOKCHUI,
cosin). XKECTKOCTh BOJIBI U CITOCOOBI €&
ycTpanenus. Antomunuid. [lonoxenue B
[lepuonnuecko cucTeMe XUMHUYECKUX

anemMeHToB /. 1. MeneneeBa, CTpoeHUE aTOMa.

Haxoxnenue B npupone. Pusznueckue u
XUMHUYECKHE CBOIicTBa. AM(OTEpHbIE CBOWCTBA
okcuaa u ruapokcuna. JKeneso. [Tonoxenue B
Ilepnonnueckon cucTeMe XUMHYECKHUX

anemeHToB [[. 1. Menneneesa, cTpoeHne aToma.

Haxoxnenue B npupone. du3nyecKue u

. OOpsicHATH ~ 0O0IIME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB JIEMEHTOB-METAUIOB B IPYIIIAX U
UX COCJMHEHUN C y4ETOM CTPOCHHUSI UX aTOMOB.

. XapakTepu3oBarh HU3NIECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIICCTB METANIOB U UX
coeTMHEHUH (OKCUIO0B, TUAPOKCHUIOB, COJICH ), CIIOCOOBI
WX MOJIY9CHHUS, TPUMCHECHNE U 3HAYCHUE B IPUPOJIC U
JKU3HHU YeJI0BEKa.

. Pacno3naBath ¢ IIOMOIIBI0 Ka4eCTBEHHBIX
peakIuii HOHBI METAIIOB (MarHus, aJlOMHHMS, IUHKA,
Kesesa, Meu).

. [InanupoBaTh W OCYIIECTBISATh HA MPAKTHKE
XUMHUYECKHAE IKCIIEPUMEHTHI, IMPOBOJANTHh HAOIIOICHUS,
JiefaTh BBIBOJIBI IO PE3yJIbTaTaM dKCIIEPUMEHTA.

. CrnenoBath mpaBmiaMm Oe3omacHol paboOThl B
mabopaTopuM  TPH  HUCIOJB30BAHUM  XMUMHYECKOU
MOCY/IbI M1 000PYOBAHUSA.

. [Ipou3BOMUTE BBIYUCICHUS MO0 XUMHUYECKHUM
YpaBHECHHUSIM.

. BricTpanBath pa3BEpHYThIE NHCHbMEHHBIE U
YCTHBIE OTBETHI C OMOpoH Ha HHPOpPMAIHMIO U3
y4eOHMKAa W CHOPaBOYHBIX MaTepUaJiOB, TPAMOTHO
MCIIONIb30BaTh U3yYCHHBIN MOHSATUIHBIN ammapaT Kypca
XHUMHH.

. Hcnonb30BaTh Npy BHIMOJIHEHUN YYEOHBIX
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XUMHUYECKHE cBOMcTBAa. OKCHIbI, TUIPOKCU/IBI U
cosn xene3a(ll) u xxeneza(Ill). Iemoncrpanun
BzaumopeiicTBue HaTpus ¢ BOJOU.
OxpammBaHue IJJaMEHU HOHAMU HATPUs U
kanus. OKpalMBaHue IUIaMEHU MOHaMU
KanpIusl. B3anMopelicTBre OKcHa KajbIHs C
BOJIOW. BuneoMarepuaisl: TOpeHHE Kee3a B
KHUCIIOPO/JIE U XJIOpeE.

JlaGopaTopHble H MpaKTHYeCKHEe PadOThI
JlabopamopHvie onvimul:

O3zHakomMJieHHE ¢ 00pa3amMu aTlOMUHUS U €T0
CILIaBOB.

KauecTBeHHbBIE peakliMM HA MOHBI KeJe3a.
Ilpaxmuueckue pabomoi:

Ne 6. JKécTkoCTb BOIBI M METONBI €6
YCTpaHEHHS.

No 7. Pemienue skcriepuMeHTaIbHBIX 3a/1a4 110
TeMe «MeTamabely. Botuucinenus

— [0 YpaBHEHUAM XUMHUYECKUX PEAKIIMM, €CIH
OIIMH W3 pEareHToB JaH B U30BITKE WIH
COZEPKUT IPUMECH;

— MacCOBOM JI0JIM BbIX0J1a IIPOAYKTA PEAKIIUU

AmpoTepHbIe CBOWCTBA THAPOKCHIA ATFOMHHHS.

3aIaHMi W B MPOLECCEe  MCCIEN0BATEIbCKOU
JIEATEILHOCTH  HAay4YHO-TIOMYJSIPHYIO — JIMTEPATypy
XUMHUYECKOTO COAEpPKaHUsI, CIIPABOYHbIE MATEPUAJIBI,
pecypcbl UnaTepuera

Pa3znen 4. Xumus u okpyxawimas cpeaa (3 )




Tema 9. BemrecrBa n
MaTepu-

aJIbl B 5KH3HH YeJI0OBeKa
(3w

HoBeie  maTepuanpl ©  TEXHOJIOTHH.
BemecTBa 1 Marepuaibl B MOBCEIHEBHOMN
JKA3HA 4YeloBeKa. XUMHS M 30pPOBBE.
bezonacHoe WCIOJIB30BAHUE BEIIECTB U
XUMHUYECKHUX PEAKIHiA B OBITY.

[IpupoaHble  MCTOYHHWKH  YTIIEBOAOPOJIOB
(YyroJib, IpUpOAHBINA Ta3, HEPTH), MPOAYKTHI UX

. XapakTepu30oBaTh POJIb XUMHHU B Pa3IUYHBIX
cdepax IesTeNbHOCTH JIIOJIEH, OCHOBHBIC BEIIECTBA U
MaTepHalibl, TPUMEHSIEMbIC B XH3HH COBPEMEHHOTO
YeJI0BEKa.

. OOBSCHATH YCIIOBHS 0e30macHoro
WCIIOJIb30BAaHUsSI BEIIECTB M XUMHYECKHX pEakiuid B
ObITY.

https://foxford.ru

https://resh.edu.ru
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nepepaboTKU, UX PoJib B OBITY U

MIPOMBIIIICHHOCTH.

OcHOBBI 9KOJIOTUYECKOM IPaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpebl
(mpenensHO JOITYCTHMAs KOHIIEHTpALIUs

Beniects — [1/IK).
Posib XuMuM B pemieHn# S5KOJIOTHIECKUX
npo0em

* AHaJII/ISI/IpOBaTB u KPUTHYCCKHA OLICHUBATH
uH(pOpMALIMIO O  BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO35HCTBA, TPAHCHIOPTAa U JIP. HA COCTOSTHUE
OKPYXAaIOIIEH CPebl.

. YMeTb OKa3bpiBaTh MEPBYIO

nmoMomp IIpu

XMMHUYECKHUX 0XKOTaX U OTPABJICHUSX.
. [Ipunumath ydactue B 0OCYXJAE€HUH HpoOiIeM
XMMHUYECKOH M SKOJIOTMYECKOM  HalpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3MIMIO MO Mpobieme U
IpeyiaraTb BO3MOKHBIE ITYTH €€ PEIICHUS.
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