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I[HOACHUTEJIbHAA 3AITMCKA

[TpumepHast pabouass mporpaMMa HO XUMHH JUIsi OOYyYaroIIMXCs C 3aJepiKKOi
ncuxuueckoro pasputus (nanee — 31IP) Ha ypoBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
COCTaBJieHa B COOTBETCTBUHM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO obOuiero oopazoBanus (IIpuka3 Munnpocseuienuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHUCTEPCTBOM IOCTUIIMU Poccuiickoit
®enepamuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO0O), [IpumepHoit
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTeNbHOW NPOrpaMMOM OCHOBHOIO  OOILEro
oOpa3zoBaHMsi OOYYAIOMIMXCA C 3aJEPKKON TICHXUYECKOTOo pa3BUTHUS (0J00pEHHOM
pemierneM ®YMO 1o obmeMy obpazoBanuto (mpotokoin ot 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOIT OOO 3IIP), IlpumepHoii paboueil mporpaMMbl y4eOHOTO ITpeaMETa
«Xumus» (06a30BbI ypoBeHb), [IpuMepHOil mporpaMMoil BOCIUTAHUS OOYYAIOITUXCS
Opy MOJYYEHUH OCHOBHOIO OOIIEro 0oOpa3oBaHMs, C Y4YETOM pacHpeleleHHBIX IO
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KJlaccaM  TpOBEpAEMbIX  TpeOOBaHMM K  pe3ylbTaTaM  OCBOEHHUS  OCHOBHOM
o0pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOIO OOHIEr0 00pa3oBaHUsT M JJIEMEHTOB
COJIep)KaHusl, TPEJICTaBICHHBIX B YHHBEpCAJbHOM KOAU(pUKATOPE TO XUMHH,
Konnenmuu mnpenoaaBanusi y4yeOHOro ImpeaMmera «XuMus», B 00pa30BaTENIbHBIX
opranmzanusx PO, peanusyronmx 0OCHOBHbBIE 00I11e00pa30BaTeIbHbIC MTPOTPAMMBI.

OO01ias xapakTepuCTHKA Y4eOHOro npeamMera « XuMHus»

VYyebusli  npeamer  «XUMHUS»  BXOJUT B MOPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpeaMETh». B cucreMe ecTecTBEeHHOHAYyYHOro 0Opa3OBaHMS
XUMHSI KaK y4eOHBIN MPEeAMET 3aHUMAeT BaXKHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/IBI,
dbopMHUpOBaHNY HAYYHOW KApTUHBI MHUpA, CO3[aHUHW OCHOBBI XUMUYECKUX 3HAHWM,
HEOOXOAMMBIX Il TIOBCETHEBHOM >KM3HM, HABBIKOB 30POBOTO U 0OE€30MacHOro Jis
YyeJoBeKa M OKpYKalollle ero cpeapl oOpa3za »KU3HM, a Takke B BOCHUTAHUU
AKOJIOTHYECKOHN KYJIbTYPBHI.

VYcnenmHocTh M3y4eHHs XMMHUM CBS3aHa C OBJIAJCHHEM XHMHUYECKUM SI3BIKOM,
coOnro/ileHneM TMpaBwil  0Oe30MacHOM pabOThl TpPU  BBIIOJHEHUHM XHMHYECKOTrO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIEHHBIX CBS3€H XUMHUH C APYTUMHU MpeIMETaMu
HIKOJIBHOTO Kypca.

[Iporpamma BKJItOUaeT B c€0sl OCHOBBI HEOPTaHUYECKONW M OPraHUYECKONW XUMHH.
['maBHOM Hlieel MPOTpaMMBI SIBIIETCS CO3/IaHKe 0A30BOT0 KOMILJIEKCA OMOPHBIX 3HAHUM
[0 XMMHH, BBIPAXKEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pPACTy OOYYaIOIIMXCA U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHuM 1aHHOTO Kypca MPEACTaBICHbl OCHOBOIOIATAIOIINE XUMHYECKHE
TEOPETUYECKHE 3HAHMS, BKJIIOYAIOIIME HM3YYEHHE COCTaBa M CTPOEHUS BEULIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTpPOEHHMS, HIPOTHO3UPOBAHHE CBOMCTB BEIIECTB,
VICCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUN U IIyTEN YIIPABICHUS UMU
B LIEJIAX MTOJTYYEHHS BEUIECTB U MAaTEPUAJIOB.

TeopeTHyeckyl0 OCHOBY W3Y4YEHHUS HEOPTAaHWYECKOW XHWMHH COCTaBIISICT
aTOMHOMOJIEKYJISIpHOE ydeHue, [lepuonnueckuin 3akon J[.M. MenmeneeBa ¢ KpaTKUMu
CBEJIECHUSIMH O CTPOCHHHM aToMa, BHJAX XWUMHUYECKOW CBS3HM, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHUYECKUX PEAKITHH.

B usydyenun kypca 3HauuTENbHAS POJIb OTBOJUTCS XUMUUECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TIPAKTUYCCKUX U JabOpaTOpHBIX paboOT, OMHUCAHUIO pPE3YyJIbTaTOB
YYEHHYECKOTO JKCIEPUMEHTa, COOJIOJICHUI0 HOPM W TpaBwi Oe30macHoi paboThI B
XUMHUYECKOM JTab0opaTOpHH.

Peanuzanus qaHHOM IporpaMmbl B mporiecce 00y4eHHs MO3BOJIUT 00yUYarOIIUMCS
¢ 3IIP ycBOWTH KIFOYEBBIE XHMHUYECKHE KOMIICTCHIIMM WM TIOHATH POJIb M 3HAUYCHHC
XUMUU CPEIIN APYTHX HAYK O TIPUPOJIC.

N3yyenne XuMHUH CHOCOOCTBYET (DOPMUPOBAHUIO y OOYUYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHUSI, OCBOCHMIO OOIIEHAYyYHBIX METOAOB (HAOMIOZEHUE, HW3MEpEeHue,
AKCIIEPUMEHT, MOJICIMPOBAHUE), OCBOCHHUIO MPAKTHUYECKOTO TPUMEHEHHUS HayIHBIX
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3HAHWI, OCHOBAHHOTO Ha MEXIPEAMETHBIX CBS34X C npeaMeraMu «OKpyKaromIuii
mup», «@usuka», «buonorus», «l'eorpadus», «Maremarukay» u (Gopmupyer
KOMIIETEHIIMM, HEOOXOAuUMBIE [UIsl MPOJOJDKEHUS oOpa3oBaHHs B o0jacTu
€CTECTBEHHBIX HayK.

W3ydyeHne XUMUU CIOCOOCTBYET pa3BUTHIO Yy oOywatomuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpakeHHUs, (PYHKIMOHAIBHONM  T'PaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh HH(GOPMALMIO, IPEACTABICHHYIO B
paznuyHbIX (popMax. 3HAYMMOCTh MPEIAMETa I Pa3BUTHS >KMU3HEHHON KOMIIETEHIUU
oOyuatomuxcst ¢ 3IIP 3akimtouaeTcss B yCBOGHMHM OCHOBbI XHMMUECKHUX 3HAHMM,
HEOOXOIUMBIX JJisi TIOBCETHEBHOM >KM3HM; HABBIKOB 30POBOTO M OE€30MacHOrO MAJis
YelloBeKa M OKpYXKalolle ero cpeasl o0pasza *Ku3HU; (GOPMUPOBAHUU IKOJIOTUUECKOU
KYJIBTYDBI.

[Iporpamma oTpakaeT cojepkaHue OOy4deHHs NpeaMeTy «XUMHUS» C Y4EeTOM
0co0bIX 00pa3zoBarebHbIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenue yueOHbIM
MpPEAMETOM «XHUMHUS» TPEACTABIAECT ONPEACIECHHYI0 TPYAHOCTb JJisi OOy4arolIuxcs C
3IIP. OT1o cBsA3aHO ¢ OCOOCHHOCTSIMU MBICIHMTENIBHON AESATENbHOCTH, IEPUOIUYECKUMHU
KOJIEOAaHUSIMU BHUMaHUS, MaJIbIM 00BEMOM MaMATH, HEAOCTATOYHOCTHIO OOIIIETro 3arnaca
3HAHWM, MOHWXEHHBIM I103HABATEIbHBIM HMHTEPECOM W HU3KMM YpPOBHEM PEYEBOIO
pa3BUTHSL.

Jlis mpeofosieHusl TPYJHOCTEW B U3YYEHHUH YYEOHOro mnpeaMera «XUMUs»
HeoOXo/MMa ajanTtaius o0beMa U XapakTepa yueOHOro Marepualia K MO3HaBaTEIbHBIM
BO3MOKHOCTSIM JIaHHOW KAaTE€ropuu OOYyYaromuxcs, Y4eT UX OCOOEHHOCTEW pa3BUTHS:
UCIIOJIb30BAHUE  aJNTOPUTMOB, BHYTPUIIPEAMETHBIX W  MEXKIPEAMETHBIX CBA3EH,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHala.

[Ipy wu3ydyeHMH XUMHHU HEOOXOAMMO OCYIIECTBISATh B3aUMOJEWUCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall PEKOMEHIYETCsl U3y4yaTh B IPOLIECCE MPAKTUYECKON
NEeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAEIBHBIX YPOKOB Ha PELICHUE 3a/1a4 B CBA3U
CO CJIOXHOCTBbIO aHanmu3a Tekcra oOywarommmucs c¢ 3IIP. Opranumueckoe €AUHCTBO
OPAKTUYECKONH U MBICIUTEIbHON AESITENbHOCTH OO0Yy4aloUMXcsd Ha YypOKax XHMHHU
CIIOCOOCTBYET MPOYHOMY UM OCO3HAHHOMY YCBOCHHIO 0A3MCHBIX XMMUYECKHX 3HAHUUN U
ymenuil. Ocoboe BHUMaHHE MPU U3YYEHUH XMUMHH YIEISIeTCS U3YUYEHUIO «CKBO3HBIX»
HNOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Heun u 3a1a4n u3y4yeHus yueOHOro npeamMera « XuMush»

Obwue yenu wu3ydyeHUss Yy4eOHOro mpeaMera «XUMHUS» TPEACTABICHBI B
[IpumepHoii  pabGodyeil mporpamMmme OCHOBHOTO obumiero  obOpazoBaHusi. OHH
aKTyaJM3UpOBaHbl C YYETOM HOBBIX MPHOPUTETOB B CHCTEME OCHOBHOI'O OOILEro
oOpa3oBaHMsl, HAMPABICHHOCTH OOy4YeHUS Ha Pa3BUTHE M CAMOPa3BUTHE JIMYHOCTH,
dopmupoBaHrne e€ WHTEIEKTa M 00mel KynbTypel. OOyd4eHHEe yYMEHHMIO YYUTHCA U



MPOJIOJDKATh CBOE 0O0pa30BaHUE CAMOCTOSATEILHO B HACTOSIIEE BPEMS SIBIISIETCS OJTHOM
U3 BaXHEHUIUX (QYHKIIUN y4eOHBIX TPEAMETOB, B TOM YUCTIE U « XUMUK.

Jns obyuarommxcest ¢ 3I1P, Tak ’xe, kak U JyIi HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBaIOIINX OCHOBHYIO 00pa3oBaTeIbLHYIO IporpaMmy,
JTOMHUHHPYIOIIEE 3HaUYCHNE TPUOOPETAIOT TaKUE yeu, Kak:

* GOopMHUpPOBAHHE  HMHTEUICKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOSATCILHOMY TMPHUHATHIO  pENIeHWH, CIIOCOOHOU
aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH;

" HaIpPaBJICHHOCTh OOYYEHHMS HA CHCTEMAaTHYeCKOe IPHOOIICHHE YYalluxcs K
CaMOCTOSATEILHON T03HABATEILHON MESITEIbHOCTH, HAYYHBIM M TIPAKTHYCCKUM
METOJlaM TMO3HaHUsI, (OPMUPYIOITUM MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

* o0ecreyeHue YCJIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0yYarouUMuUCs
OTbITa PAa3HOOOPA3HOUN NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETCHIIMI), UMCIOIINX YHUBEPCATBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB ICATCIBHOCTH;

* (opMHUpOBaHHWE YMEHUM OOBACHATH U OLICHUBATH SBJICHUS] OKPY’KAIOIIETO MHUpa
Ha OCHOBAHWH 3HAHUH U OIIBITA, TIOJYYEHHBIX MPU U3YICHUN XUMHUH,

* dopMupoBaHHUE y OOYYAOMIMXCS TYMAaHUCTUYECKHX OTHOIICHWUW, MOHUMAaHUS
[EHHOCTH XUMUYECKUX 3HAHUU JJI BHIPAOOTKH KOJOTHYECKHU I1€I€CO00pa3HOro
MOBEJCHUS B OBITY M TPYIAOBOM ACATEIBPHOCTH B IENIAX COXPAHECHHS CBOETO
3JI0POBbsI 1 OKPY>KAIOIIEH MPUPOTHON CPEIbI;

" pa3BUTHE MOTHBAIlMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEYCCKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUiIs U HAMPaBICHHOCTH JAIbHEUIIETO
oOy4eHus.

Kypc HanpaBiien Ha pernieHue Cleyonmx 3a0ay, 00eceunBarouX peaan3aluo
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATCILHOCTHOTO IOAXOJ0B K OOYYCHHIO XUMHUHU
obyuatrommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

* ¢opMHpOBaHHE TICPBOHAYAILHBIX CHCTEMAaTU3UPOBAHHBIX TIPEACTABICHUN O
BCII[ECTBAX, WX IMPEBPAIICHUSIX W TPAKTUYECKOM TPUMEHEHUU; OBJIAJICHUC
MOHSATUHHBIM aNapaToM U CUMBOJIMUECKHUM SI3bIKOM XUMUHU;

" 0CO3HAaHHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHWYECKOW HAyKH KaK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX TPEBpAIEHUH HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBHI MHOTHX SIBJICHHH >KHMBOW W HEXHUBOU
MPUPOBL; YTITyOJIeHNEe TTPEACTABICHUA 0 MaTEPUAILHOM €IMHCTBE MUPA;

" OBJIaJICHUE OCHOBAMU XMUMHYECKOU TPAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATH
U OOBCKTUBHO OIICHWBATh >XKU3HCHHBIC CHUTYyalldd, CBSI3aHHBIE C XHMHCH,
HaBBIKAaMH 0€30IMacHOTO OOpalleHusT C BEMISCTBAMH, WCIOJB3yeMBIMH B
MOBCETHEBHOM JKU3HU; YMEHHEM aHAJIU3UPOBATh U IUIAHUPOBATH IKOJIOTUUECKH
0e30macHOe MOBEICHUE B IIEJIAX COXPAHCHHSI 37J0POBbS U OKPYIKAIOIICH CPEIbI;



* ¢opMHpOBaHME YMEHUN YCTAHABIMBATH CBSI3U MEXIY pPEabHO HAOII0/1aeMbIMU
XUMHUYECKUMHU SIBJICHUAMU U IPOLECCAMU, IPOUCXOMALIMMU B MHUKPOMMDE,
OOBSCHATh TPHUYUHBI MHOTOOOpPA3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHHUS, a TAKXKE 3aBUCUMOCTb [IPUMEHEHUSI BELIECTB OT UX CBOWCTB;

" [pUOOPETEHHE OMbITA MCIOJIB30BAHUS PA3TUYHBIX METOJOB M3yUEHHUS BEIECTB,
HaOIOCHNS 332 WX MPEBPAIICHUSIMHU TIPU MPOBEICHUN HECIOKHBIX XUMHYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYAOBaHUS U MPUOOPOB;

* (opMHpOBaHUE MPEJCTABICHUN O 3HAYCHUM XUMUYECKOM HAYKH U PELICHUU
COBPEMCHHBIX DKOJOTHYECKUX TIPOOJIeM, B TOM 4YHCIE B MPEJOTBPANICHUN
TEXHOTE€HHBIX U SKOJOTHYECKUX KaTacTpod.

Oco0eHHoCTH 0TOOpPa M aJANTALMM Y4eOHOI0 MAaTEPHAJIA 10 XUMHHU

OOyueHne y4yeOHOMY MPEIMETy «XUMHs» HEOOXOIUMO CTPOUTH Ha CO3JaHUU
ONTUMAJILHBIX YCJIOBUU ISl YCBOCHHS MPOrPaMMHOIO Marepuajia 0O0y4arolIMMUCS C
311P. Bonbiioe BHUMaHHE JOJKHO OBITH yJIeJIeHO OTOOpY y4deOHOro Mmarepuana B
COOTBETCTBHUM C MPUHIIMIIOM JIOCTYITHOCTH MPU COXpPaHEHUH OOIIEro 6a30BOro ypOBHSI.
OH JIOJDKEH 0 COJEepKaHUI0 U 00beMy OBbITh aIallTUPOBAHHBIM JUIsI 00YYaIOMUXCs C
3IIP B COOTBETCTBUU C HUX OCOOBIMH OOpa3zoBaTeIbHBIMU TOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBNaJicHUEe Marepuaiom ooOyuatrommmucs ¢ 3I[IP  mocpenctBom ero
JIETAIBHOTO OOBSICHEHUS C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM
B MPUMEHEHUN 3HAHUU C UCIOJIH30BAaHUEM IMPUEMOB AITOPUTMHU3AIMU U BU3YaJIbHBIX
orop, 00y4eHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbmioe 3HadeHue JUisi MOJHOLUEHHOTO YCBOEHUS YYEOHOro maTepuajia UMEeT
OIOpa Ha MEXIPEIMETHBIE CBSI3UM BOIPOCOB, U3YYAEMbIX B JAHHOM Kypce, ¢ TaKuMU
yueOHbIMU mpeaMeramMu kKak «['eorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT JK€ Y4YeOHBI MaTepuad C pa3HbIX TOYEK 3pEHUs,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYIIEeMY OCMBICICHUIO, O0Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHBIX 3HAHUNM U PAKTUYECKUX YMEHUM.

[Ipy moAroTOBKE K ypoKam YYHUTENb JOJIKEH MPEeayCMOTPETh (GOPMUPOBAHUE Y
oOydJaronmxcsi yYMEHUN aHaJIu3upOBaTh, CPAaBHUBATH, 0000IIATh U3yYaeMbIii MaTepua,
IJIAHUPOBATH MPEACTOALIYI0 padoTy, OCYIIECTBIATh CaMOKOHTpoJib. HeoOxonumo
MOCTOSIHHO ~CJIEIUTh 3a TMPaBWIBHOCTBIO PEYeBOro O(OpMIICHUS BBICKA3bIBAHHIMA
obyuatormuxcs ¢ 311P.

B cBsi3u ¢ ocoOeHHOCTSIMU TIOBEACHUSH JesiTelbHOoCTH oOydatomuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOIUM CTPOXKAWIINNA KOHTPOJIb
COOJII0/IEHUS MTPaBUJI TEXHUKHU O€30MACHOCTH MPU MPOBEACHUH J1A00PAaTOPHBIX padoT B
XUMUYECKOM KaOWHETE.



IIpumepHbie BUABI AesiTeJbHOCTH 00ydarwmmuxcs ¢ 3I1P, 00ycioB/ieHHbIE 0COOBIMHU
o0pa3oBaTeIbHBIMM NOTPEOHOCTAMHU M 00eCIIeYUBAIOIINE OCMbBICJIEHHOE OCBOCHHUE
coJep:KaHuM 00pa30BaHMs MO NMpeaMeTy « XUMHUD)

Conepxxanue BuAoB JAesitenibHOCTH oOydaromuxcst ¢ 3[IP Ha ypokax xumuu
OIpeseNnsieTcs UX OCOOBIMH OOpa3oBaTelbHBIMM NOTpeOHOCTSMH. [lomuMoO mIMpOKO
ucnonszyemMbix B OOIT OOO o6mux 11t BcexX 0OydaroluXcsi BUIOB ACSITEIbHOCTU
CIIEAyeT YCUJIUTb BHJbl JESATEIBHOCTH, CHEUM(PHUUHBIE JUIs JaHHOM KaTeropuu
oOyyaromuxcsi, i 00ecreuyeHus] OCMBICIEHHOTO OCBOEHUS COZEp)KaHusl 00pa30BaHUs
O IpEeIMETy: YCUJIEHUE MNPEAMETHO-TIPAKTUUECKON NEeATENbHOCTH C aKTUBU3ALMEH
CEHCOPHBIX CHCTEM; YepelOBaHHE BHUAOB JCSATEIBHOCTH, 3a/ICUCTBYIOIIUX DPAa3IUYHBIC
CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuaja C OMOpPOl Ha aJrOpPUTM; «IOIIArOBOCTH» B
U3yYEHUU MaTepuaja; UCIOJIb30BaHUE JIONOJHUTENIbHON BU3yaJIbHON OMOpHI (IUIAHBL,
oOpas3lbl, cXeMbl, 1a0JOHBI, ONOPHBIE Ta0IUIBI). 1t pa3BuTus y oOydaromuxcs ¢ 3[1P
YMEHHUsI JeNlaTh BBIBOJABI, (OPMHUPOBAHUS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHMS
HE00XO/MMO HCIIOJIb30BaTh ONOpHBbIE cioBa M kiumie. Ocoboe BHUMAaHUE CIEIyeT
YACTUTh OOYYEHHIO CTPYKTYPUPOBAaHUIO MaTepuaja: COCTABJICHHE PHUCYHOUYHBIX H
BepOaJbHBIX CXEM, COCTaBJIEHME TaOJul], COCTaBJI€HME KiIaccUu(PUKaLUU C
0003HAYEHHBIMI OCHOBAHMSIMH I KJIACCH(PUKAIMU U HATIOJHEHHE WX MPHUMEpaMu U
ap. IlpumepHas TemaTuueckas M TEpMHHOJOrHYeckasl jekcuka cooTBeTcTByeT OOII
000.

Jns obyuarommxcsa ¢ 3IIP cyliecTBeHHbIMH SIBISIFOTCS HPUEMBI padOTHI C
JEKCUYECKUM MaTepuajioM 1o npeamery. IIpoBoautcs cnenuanbHas paboTa 110
BBEJICHMUIO B AKTUBHBIM CJIOBAaph OOYYAIOIIUXCS COOTBETCTBYIOMICH TEPMHHOIOTHH.
N3y4yaemble TEpMHHBI BBOJSATCS Ha MOJMCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yallbHas
MOJIIEPIKKA, AIITOPUTMBI pabOTHI C ONPEAETICHUEM, OTIOPHBIE CXEMBI IS aKTyalln3aiuu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B cootBerctBUM ¢ @DepepanbHBIM TOCYIApPCTBEHHBIM  00pa3oBaTeNIbHBIM
CTaHAApPTOM OCHOBHOIO oOmIero oOpa3oBaHMs y4eOHbIM mpeaMer «XUMHUsS» BXOAUT B
npeaMeTHyto ob6sacth «EcTecTBEeHHOHayudHbIE NMPEAMETHD U SBISAETCS 00s3aTeIbHBIM
JUTSL U3y4YEHUS.

YyeOHbIM MJIAHOM Ha €€ M3ydyeHue oTBeleHO 136 yueOHbIX yacoB — Mo 2 4 B
HEJENI0 B 8 1 9 K1accax COOTBETCTBEHHO.

Copepxanue ydeOHOTO mpenmera «XuMus», npenacraBieHHoe B [lpumepHoi
paboueit nporpamme, cootBeTcTByeT @I'OC OO0, pazpaborano ¢ yueroMm lIpumepHoit
OCHOBHOW 00pa3oBaTelbHON MpPOTpaMMBbl OCHOBHOTO OOIIEro oO0pa3oBaHus IO
yueOHOMY TpeaMery «XuMus», COOTBeTCTBYyeT IIpumepHON amanTHpoBaHHOM
OCHOBHOH  oOpa3oBaTeIbHOM  IIporpaMMe  OCHOBHOro  oOmero  oOpa3oBaHUs
00y4Jaronmxcst ¢ 3a1epKKOM MCUXUUYECKOTO pa3BUTHSL.



COHEPXAHUE YUEGEHOI'O ITPEJAMETA «XUMMUS»

8 KUIACC
IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumun. Poav xumuu 6 ncusnu uenosexa'. Tema W BemecTsa.
dusnyeckre CBOMCTBA BEIECTB. ATperaTHOE€ COCTOSIHHE BEIIECTB. Xumus 6 cucmeme
Hayk. YucTtble BelecTBa U cMecu. CriocoObl pasnenenus cMmeceid. [IpaBuna 6e3onacHoro
oOpallieHus1 ¢ BEUIECTBAMH M JIaOOpaTOpHBIM 000pyAoBaHUEM. [loHamue o memooax
NO3HAHUSL 8 XUMUU.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE DJIEMEHTHI. 3HAKU (CHUMBOJIbI) XUMUYECKUX
aneMeHTOB. OTHOcuTENbHAss aToMHass wmacca. IIpocTele M CIOXKHBIE BELIECTBA.
ATOMHOMOJIEKYJISIPHOE YUECHHUE.

Xumuueckass (opmyia. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKoH
nocmosauncmea cocmasa eewjecms. OTHOCUTENbHAsT MOJIEKYJsipHass Mmacca. MaccoBas
J0J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

duznyueckne W XUMHYECKUE sIBICHHUS. XuMmHuueckas peakius. [IpusHaku
XUMHAYECKUX PEAKIMM. YPAaBHEHUS XMMHUYECKUX PEaKIUH. 3aKOH COXPAHEHHUsI MacChl
BemiecTB. Kiaccudukanus XUMHYECKUX peakuuid (COCAMHEHHUs, PA3JI0KECHHUS,
3aMeleHus, 0OMeHa).

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYJOW, C MpaBUIaMU
paboThl B Jabopatopuu U npuémMaMu oOpamieHus c JadbopaTopHbBIM 000pYyIOBaHUEM;
U3y4YE€HUE U ONucaHue (U3NYECKUX CBOWCTB 00pa3l0OB HEOPTaHWYECKUX BEILECTB;
HaOmoAeHne ¢u3nueckux (IUIaBJI€HUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B
CTYTIKE, KUTICHHE ¥ KOHJIEHCAIUS BOJIbI) M XUMHUECKUX (TOPEHHE CBEYH, POKAINBAHHE
MEJHON MPOBOJIOKU, B3aWMOJECHCTBUE MeJla C KHUCJIOTOW) SIBIEHUN, HAOIIOJEHUE H
ONMKMCaHWE TMPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakuuid (pas3jokeHue caxapa,
B3aUMOJEMCTBHE CEPHON KHUCIOTHI C XJIOPUAOM Oapus, pa3iokeHHe T'HApOoKCuaa Meau
(I) mpu HarpeBaHuu, B3auMoelicTBUE Xkeie3a ¢ pacTBopoM coyr Meau (I1));uzyuenne
Croco00B paszfiesieHusi cMeced (C MOMOIIbI0 MarHuTa, (GUIbTPOBaHHE, BbIIIApUBAHUE,
TUCTUIUTALINS, XpoMaTorpadus), NpOBEIEHNE OYUCTKHA MTOBAPEHHOU COJIM; HAOIIOACHHUE
Y ONKCAHHME PE3YJIbTATOB MPOBEACHUS ONBITA, WILTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs
MacChl; CO3/IaHUE MOJICIICH MOJIEKYJI (ITapOCTEPIKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3gyx — cMmech razoB. CoctraB Bo3zayxa. Kuciopom — 3JI€MEHT W MPOCTOE
BelecTBO. HaxoxkneHnue kuciaopoja B npupoje, Pu3nueckne U XUMHUYECKUE CBOMCTBA.
Peakiuu ropeHusi MPOCTBHIX W CIOKHBIX BemecTB. CrocoObl MoaydeHus KHUCIOpoja B

1
321605 " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IIPOBOJAUTCA B O3BHAKOMUTEIILHOM ILIaHE. Ilemaror
CaMOCTOATEIIBHO OIPEACIIACT 00BeM n3y4a€Moro Mmarepualia.
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naboparopuu u npomviuiienHocmu. llpumenenue kucnoponaa. Ilonstue 06 oxcuaax.
Kpyrosoport kucnopoaa B npupojie. 0301 — aiiompontas Mooupukayus Kuciopooa.

Tennosou a¢hpexm xumuueckol peakyuu, mepmoxumuieckue ypasHenus, 3K30- 1
SHAOTEPMUYECKUE PeaKUUU. TOnIueo: y2one u memaH. 3azpsasHeHue 8030yxd, yCuileHue
NApHUK08020 3¢hhexma, paspyuieHue 030H08020 ClOsL.

Bonopon — snemeHT U mpoctoe BemecTBo. HaxoxaeHue Boaopoja B MPUPOJE,
du3nueckre u XUMUYECKAE CBOMCTBA (Ha MpUMEpEe B3aWMMOJICHCTBUS ¢ HEMETaUIAMH U
OKCHJIaMH METAJUIOB), IPUMEHEHUE, CnOCcoObl noyyenusi. IIoHsITHE 0 KUCIIOTaX U COJIfX.

KomnuectBo BemectBa. Monb. MossipHas macca. 3akoH ABoragpo. MomsipHbli
00bEM TazoB. Pacuerst mo xumuueckod Gopmyne. PacueTsl MaccoBoil monu
XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH, KOJIMYECTBA BEIECTBA, MOJISIPHOM MacChl,
MOJIIPHOTO 00beMa ra3oB. PacyéTsl o XUMUYECKUM YPaBHEHHUSM.

Qusuueckue ceoticmea 6oovl. Bona. Ee coctaB, CTpoeHHE U MOJIEKYIIbl. Boda kak
pacmeopumens. PacTBOpel. [lonsamue 0 HACLIWEHHBIX U HEHACLIUWEHHbIX PACMBOPAX.
llouamue pacmeopumocmu eewecmé 6 6ode. PacdueT MaccoBOl 10JU BelleCTBa B
pacTBope (NpOILICHTHAsI KOHIIEHTpamusi). MaccoBas [10yisi BeEIIeCTBa B PacTBOpE.
Xumuueckue ceolicmea 600vl (pa3lodxceHue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepwl (V) peaxyuu c memaniamu, KUCIOMHBIMU U OCHOBHBIMU OKCUOAMUL).
llonsmue 06 ocHosanusx. Ponv pacmeopos 6 npupode u 6 oicusHU uenosexa.
Kpyzoeopom 600w1 6 npupooe. 3arps3HeHue NpUPOAHBIX BOJ. OXpaHa M OYHUCTKA
MIPUPOJIHBIX BOJI.

Baxneiimue KJIACChI HEOPTaHUYECKUX COEIUHECHUM. Kiaccuduxanus
HeOpraHudeckux coeauHeHuit. Oxcunpl: cocTaB, Kkiaccudukanus (KUCIOTHBIE,
OCHOBHBIC, amgomepHbvie, Hecoreobpasyouwue - Ha npumepe okcuoa yearepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHYECKHE CBONCTBA OKCHJIOB
(B3auMopeiicTBie ¢ BOAOM, KucioTamu, mieinodyamu). OcHoBaHus. Knaccudukarus
OCHOBAHMMK: WIEIOYM U HEPACTBOPUMBIE OCHOBaHUA. HomeHkiaTtypa OCHOBaHMWM.
dOu3nuecKkue M XHUMHYECKHE CBOMCTBA OCHOBAHWUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJIJIOB, KUCJIOTaMHU, COJIsIMU). Tlonyuenue ocHOBaHUIL.

Kucnotsl: coctaB, kinaccudukaiysi, HOMEHKJIATypa, (PU3NYECKUe U XUMHUYECKHUE
CBOWCTBa (B3aMMOJICHCTBUE C MeETaylaMH, OCHOBHBIMM OKCHIAMHU, OCHOBAaHHSIMHU,
COJISIMH, Ha IPUMEPE COJISTHOM U CEPHOM KUCIIOT), cnocobwl noaydyeHus. P akTHBHOCTH
metauioB H. H. bexerosa. Conu (cpegHue): HOMEHKIATypa CoJied, cnocobwl noyyeHus,
B3aUMOJICHCTBHE COJICH C METa/llIaMH, KUCIIOTaMU, IIEJI0UYaMH U COJISIMH, IIPUMEHEHHE.

[Tonsitue 06 aMmpoTepHBIX THAPOKCHIAAX (HA TPUMEPE IIMHKA U ANFHOMUHUS):
Xumuyeckue ceoucmea (83aumooeticmaue ¢ KUCIOMAamu U Weiodamu, paziodcenue npu
Hazcpesanuu) u noaydenue.

['eHeTnyeckass CBsI3b  MEXJY  KJacCaMM  HEOPTaHMYECKUX  COCIUHECHUI.
['eneTnueckue psabl.

XUMUYECKHUI AKCIIEPUMEHT: KaYeCTBEHHOE OMNPEICIICHUE COACPKaHUS KUCIOpOoa
B BO3/IyX€; MOJIyYCHHE U U3YYCHHE CBOMCTB KHUCIOPOa; HAOIIOICHNE B3aUMOICUCTBHS
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BEILIECTB C KUCIOPOJOM M YCIOBHUS BO3SHUKHOBEHHUS M NPEKpAILEHUs TOpeHus (ToKapa);
O3HAaKOMJIEHUE C 00pa3llaMi OKCHJIOB M ONMCAHUE MX CBOMCTB; MOJyUYEHHUE U M3yUCHUE
CBOWMCTB BOJIOpoJia (TopeHue); HaOmoaeHne o0pas3iloB BEIIECTB KOJIUYECTBOM 1 MOJIb;
UCCJIeIOBAHUE OCOOCHHOCTEM PAacTBOPEHHUS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JIOJEHM PACTBOPEHHOTO
BEIIIECTBA; B3aWMOJICHCTBUE BOJABI C METAJIaMH (HAaTpUeM M KajablueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEPHUANIOB); OIPEJCICHHE PACTBOPOB KUCIOT U IIEJoYed C
MIOMOILBIO  MHAMKATOPOB; HCCJIEAOBAHME OOpa3sUOB HEOPraHMYECKUX  BEIIECTB
Pa3IMYHBIX KJIAcCOB; HAOIOJEHHWE H3MEHEHUS] OKPAaCKU HWHIUKATOPOB B PacTBOpPAx
KHUCJIOT U I1esioueli; u3yuenue B3aumozencteust okcuaa meau(ll) ¢ pactBopom cepHoii
KHCJIOTBI, KUCJIOT C METaJUIAMH, PEAKIM HEUTpaIN3alUu; TOJyYeHHE HEPACTBOPUMBIX
OCHOBaHMI, BBITECHEHHE OJIHOTO MeTaula JAPYTMM M3 pacTBOpa COJU; pPEIICHHE
AKCIIEPUMEHTAJBHBIX 3aJad 1o TeMme «BaxHeillne Kiacchl HEOPraHUYECKUX
COCIUHEHUI».

Ilepnoanyeckuii 3axkoH u Ilepuoanyeckasi cucreMa XHMHYECKHX 3JI€MEHTOB

. A. MennesieeBa. CTpoeHne aToM0OB. XUMH4YeCKas CBA3b. OKUCINTEIbHO-

BOCCTAHOBHUTEJIbHbIE PeaKIMHU

[lepBble MONBITKN KIACCU(PUKALIMN XUMUYECKUX 37eMeHTOB. [loHATHE 0 Tpynmnax
CXOJHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IETIOUYHO3EMENBHBIEC METAJUIbI, FaJIOI€Hbl, HHEPTHBIE
rasbl). DiemeHmsl, Komopuwle 0opazyiom ampomepHvle OKCUObL U 2UOPOKCUODL.

[lepnognuecknit 3akoH. [leprnonnueckas cucrema XumMuyeckux 3ymeMeHToB 1. .
MenneneeBa. Koporkonepuomgnass u onunHonepuoouas (opmel [lepuonnueckoit
cucreMbl xumudeckux odnemeHTtoB J[. . MenneneeBa. llepuonsl W rpymnmsl
@U3HYECKUI CMBICI OPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenue aroMoB. CocTaB aTOMHBIX siaep. HM3zomonwvi. DnekTpoHbl. CTpoeHHe
AJNIEKTPOHHBIX 000J04YEK aTOMOB MEpBbIX 20 XuMHUYECKHX 3JeMeHTOB llepuoanueckoit
cucremMbl JI. M. MenneneeBa. XapakTepuCTMKa XUMHUYECKOTO 3JJIEMEHTA IO €ro
nonoxeHuro B [lepuoanueckon cucreme /. 1. Menneneena.

3axonomepHocmu U3MEHeHUsl C8OLUCME INIeMEHMO8 MAblX NePUO008 U 2NAGHbLIX
noozpynn, 8 3aBUCUMOCMU OM amoOMHO20 (NOps0K08020) HoMepa 3IHaueHue
llepuoouueckoeo 3akona u Ilepuoduueckou cucmemvl XUMUYECKUX DIIEMEHMOB OJid
paszeumus Hayku u npakmuku. /. Y. Menoeneeg — yuénulii u epaxcoanun.

Xumuueckass cBa3b. KoBajeHTHass (MoJjsipHass W HENOJIApHAsi)  CBA3b.
IeKmpoompuyamenbHOCms amomMo8 XumMuveckux snemenmos. VIoHHasi CBA3b.

Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. IIponecce
OKHCIICHHS] U BOCCTAHOBJICHUS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

XUMUYECKUN OKCIIEPUMEHT: H3y4YeHHE OoOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aWMOJEHUCTBUE THUAPOKCUAA LIMHKA C PACTBOPAMH KHUCJIOT W IIEIOYEH;
IPOBEJICHHUE OIBITOB, MWILTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3aoKeHus, COSAUHEHUS).
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MexnpeaMeTHble CBS3H

Peanmnszanuss MEXIpPEOMETHBIX CBSI3€M NPU M3YYEHHM XMMUUM B &8 Kiacce
OCYILIECTBIISIETCS. UEPE3 HCIIOJIb30BAHME KaK OOLIMX E€CTECTBEHHO-HAyUYHBIX MOHSATHUH,
TaK M TOHATHH, SBISIIOIIMXCS CUCTEMHBIMH Ui  OTAEJBHBIX  MPEIMETOB
€CTECTBEHHOHAYYHOT'O [IUKJIA.

OO1iue ecTecTBEHHO-HAyYHbIE IOHATHS: HAY4HBIH (akT, TUIOTE3a, TEOpHs,
3aKOH, aHaJIM3, CUHTE3, KIaccu(ukalys, nepuoIn4HOCTb, HAOII0eHIE, SKCIIEPUMEHT,
MOJEIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOIIBI,
PaAMOAKTUBHOCTb, MOJIEKYJIA, OJJIEKTPUYECKUH 3apsj, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €AUHHIIBI U3MEPEHUS,
KOCMOC, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaAIbl, TOPHBIE MOPOABI, IMOJE3HBIE
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BeuiecTBo M XUMHYECKasi peaKIHsA

[lepnognueckuit 3akoH. Ilepuonnueckas cucreMa xuMudeckux 3nemeHToB 1. U.
MenneneeBa. CTpoeHre aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHUX
AJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaaus, KAIbLUSI U UX COCINHEHUA B COOTBETCTBUH
C TIOJIOKEHHUEM JIIEMEHTOB B [lepronueckoil CUCTEME U CTPOEHUEM MX ATOMOB.

CrpoeHne BemiecTBa: BHIBl XUMHUYECKOW CBA3U. THIBI KPUCTAILNIMYECKHUX
pPEETOK, 3a6UCUMOCIb CEOUCME Gewecmea Om Muna KPUCMauiiuvyeckou peuémxu u
8UOA XUMUUECKOU CEA3U.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapoaHas U
TpUBUAJIbHAS). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3jIM4HbIM Kiaccam
HEOPTaHUYECKUX COCAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMU4YeCKHX peakUuil Mo pa3iuyHbIM IpU3HaKaM (10 YHCIy U
COCTaBYy YYacCTBYIOIMX B PEAKUMHU BEHIECTB, MO TEIJIOBOMY 3(PQPEKTy, M0 U3MEHEHHUIO
CTETNIEHEW OKHUCIIEHUS XHMUYECKUX OJJIEMEHTOB, IO oOpamumocmu, HO Y4acmuio
Kamanauzamopa). IK30- U SJHAOTEPMUUECKUE peakluuu. Tepmoxumuieckue ypagHeHusl.

Ionamue o cxopocmu xumuueckou peakyuu. Ilonamue 06 obpamumvix u
HeooOpamumvlx xumudeckux peakyusx. Illonamue o0 20MO2EHHLIX U 2emepOoeHHbIX
peaxyusx. Ilonamue o xumuueckom pasnosecuu. Cmeujernue Xumuiecko2o paeHoGeCUsi.
Daxmopul, eruAWUE HA CKOPOCHb XUMUYECKOU peakyuu U NoJ0NCeHUe XUMULECKO20
pasHoeecus.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIbHOM peaKuuu. CocraBnenue YPaBHEHHI
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OKHUCITUTEIIPHOBOCCTAHOBUTEIBHBIX PEAKIIUN C MUCIIOJIB30BAHUEM METO/A JICKTPOHHOTO
OajtaHca.

Teopust 3MEKTPONUTHYECKON AUCCOIMALNUA. DJIEKTPOIUTHYECKAs AUCCOIUAIIMS.
DNEKTPOIUTHI U HEIJCKTPOIUTHI. KaTHOHBI, aHMOHBL. Mexanuzm ouccoyuayuu eeujecms
C PazuuHbIMU BUOAMU Xumuyeckou ceazu. llonamue o cmenenu ouccoyuayuu.
CuiibHBIC U CJIa0bIE JIEKTPOJIUTHI.

Peakiuu noHHOro oOMeHa. YCIOBHS MPOTEKaHUsl peaKIMii HOHHOTrO oOMeHa J0
KOHIIA. [TomHbBIE U COKpalIEHHBIE HOHHBIC YPABHECHUS peakuui. XMMHUYECKHUE CBOMCTBA
KHCJIOT, OCHOBaHMI W COJ€l B CBETE MPEACTABICHUN 00 BIIEKTPOIUTHUYECKOM
mucconnannu. Cpena pactBopa. KauecTBeHHBIE peaklMM HAa KaTUOHbI WM AHHUOHBIL:
XJIOpUa-, OpoMUI-, HOAUA-, Cyibdar-, KapOoHAT-, CWIHMKaT-, QocdaT- aHWOHEHI;
TUAPOKCUJI-MOHBI; KaTUOHBI aMMOHUS, MarHus, Kajbllds, aJIOMUHUSA, kene3a (2+) u
(3+), meau (2+), uMHKA, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpaX.

XUMHAYECKHM SKCIIEPUMEHT: O3HAKOMJIEHME C MOJCISAMH KPHUCTAJIMYECKUX
pEIETOK HEOPTraHWYECKUX BEIIECTB — METaUIOB M HeMeTaluloB (rpadura u anmasa),
CIOKHBIX BEIIECTB (XJIOpUJA HATpuUsl); MCCIEAOBAHUE 3aBHCUMOCTH CKOPOCTHU
XUMUYECKOM peakiMu OT BO3JICUCTBUS Pa3NUYHBIX (PAKTOPOB; HCCIECIOBAHUE
3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, MPOLIECCA TUCCOLUUALMN KUCIIOT, IIEJI0UYEH U
cosieil  (BO3MOXHO  HCHOJIb30BAaHHE BHUACOMATEPUATIOB); TPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TMPOTEKAHUs PEaKIMii MOHHOro obMeHa (0Opa3oBaHMe
ocajika, BbIJICJICHUE Tra3a, 00pa30BaHUE BOJbI); OMBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peaKIuil  (TOpeHue, peakiuu  PaslIoKeHHUs,
COEIMHEHN); PACIIO3HABAHHE HEOPraHMYECKHX BEIIECTB C MOMOUIbIO KAaYECTBEHHBIX
PEAKLMI HA UOHBI;, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTaJunibl 1 MX COeIMHEHUS

OO6miast  xapaktepuctuka TaloreHoB. (OCOOEHHOCTHM  CTPOCHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue W (Pu3MuecKkue CBONCTBA MPOCTHIX
BEIIECTB — rajJoreHoB. XUMHUYECKHE CBOMCTBA Ha MpHUMEpPE XJIOpa (B3aUMOCHCTBUE C
METaJulaMH, HEMETaJUIAaMH — BOJIOPOJIOM U KHUCIOPOAOM, ujenodamu). XIopoBOAOPO/I.
ConsHas KuciaoTa, XMMAYECKHE CBOMCTBA, noyyeHue, IpUMEHEHUeE. Jeticmaue xaopa u
X7I0p08000OpoOa Ha OpeaHu3M 4Yenoseka. BakHeWive XJOpUIbI U MX HAXOXKICHHUE B
pUpPOJE.

O6mast xapaktepuctuka osneMeHToB VIA-rpynmel. OCOOGHHOCTH CTPOCHHUS
aTOMOB KHMCJIOPOJA U CEPbl. XapaKTEPHBIE CTENIEHN OKUCIICHHUS.

Crpoenue u (uU3MyYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOpPOAA U CEPHI.
AmnoTponHbie  MOIU(UKAIIMKA KHCIIOpOJa ¥ cepbl. XUMHYECKHE CBOMCTBA CEpbI
(B3aMMOJEHUCTBUE C Hememanlamy — BOJOPOJAOM M KHUCIOPOAOM, MeETalljaMu,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucaiomamu). CepoBOAOPON: CTPOEHUE,
du3nueckue U XMMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEIBHBIE CBOMCTBA).
OKcuapl cepbl Kak MPeCTaBUTENN KUCIOTHBIX OKCHUI0B. CepHasi KuciaoTa: pu3nuecKue
U XuMmMudeckue cBoictBa (oOmme u cneruduueckue). Comu CEepHOM KHUCIOTHI,
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KauecTBEHHasl peakuus Ha cynbdar-uoH. CepHucTas KUCIOTa. Xumuueckue peaxyuu,
nedxcawjue 8 OCHO8e HNPOMBIULIEHHO20 CHnOCco0a NOJYYeHUs CepHOU  KUCTIOMBbL.
Haxoxnenue cepol u €€ coequHennii B ipupoe. [Ipumenenne cepsl u ee COeTNHEHUN B
ObITY M B TMPOMBIIUICHHOCTU. Xumuueckoe 3acpssHeHue oKpycaowel cpeobl
COEOUHEeHUSAMU cepbl (KUCTIOmMHblEe 00J4COU, 3a2psA3HeHUe 8030YXa U 8000EMO8), CNOCOObL
€20 npedomepauietusl.

OOmiast xapakrepucThka »3JeMeHTOB VA-Tpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB a30Ta U (ocdopa, XapaKTepHbIE CTCICHH OKUCIICHHS.

A3oT, pacmpocTpaHeHHE B TpHUpoAe, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
(B3auMoOJieHicTBUE C MeETaJJIJaMd M HEMETaJJlaMU - KHCJIOPOJOM U BOIOPOJIOM).
Kpyrosopor a3ora B mnpupoae. AmMmuak: (QHU3MUYECKHE U XUMHYECKHE CBOMCTBA
(okucIeHre, OCHOBHBIE CBOIMCTBA BOJIHOTO PAacTBOpA), noyyeHue U npuMmenenue. Conu
aMMOHMSI: COCTaB, PU3MUECKHE U XUMUYECKHUE CBOMCTBA (Pa3yiokKEHUE, B3aUMOICUCTBUE
Co Imenmodamu), npuMeHeHrne. KadecTBeHHas peaknds Ha WOHBI aMMOHUS. A3O0THas
KHCIIOTa, € (U3MYECKHUEe W XHMHUYECKHE CBOWCTBa (oOmme u crnenududeckue),
nonyuenue. Hutpatel (pa3ioxenune). A3oTucras KucioTa. Vcmonp3oBaHue HAUTPATOB |
coliei aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHui. Xumuueckoe 3acpsasHeHue
OKpYHCaroweli cpeobl COeOUHEHUSAMU A30ma (KUCIOMHble 00JHCOU, 3a2P3HEHUe 8030YXd,
noue8bl U 8000EMOB).

®dochop, arromponnvie moougukayuu gocgopa, U3NUECKHE U XUMHUUYECKHE
CBONCTBa (B3aMMOJICHCTBHE C MeETAUIAMH, HEMETaJUIAMH, KOHYEHMPUPOBAHHbIMU
azomuoti u ceproui kuciomamu). Oxcun dochopa (V), oprodochopnas kuciora:
dbu3uyeckrue MW XUMHUYECKHUE CBOWCTBa, noayueHue. Ilonamue o MuHepanbHblx
yoobpenusx: Humpamol u ocgamol. Ilonamue o komniexcHvix yooopernusx. Oo1as
XxapakTepucTka 31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB YTJIepo/ia U
KpeMHHs. BajleHTHOCTh W XapakTepHBbIC CTETICHH OKHCJICHHUS aTOMOB yTIJIepojaa M
KpeMHus. PacripocTpanenue yriepojia B Ipupo/ie, XapaKTepHbIE CTETICHH OKUCIICHUS.

VYrnepon, amiotpornHbie Mogudukanuu (rpadut, amMas), GUHYECKUE W
XUMUYECKHE CBOWCTBA TPOCTHIX BEIIECTB (B3aUMOJCHCTBUE C  METaJUlaMH,
HEMETAIJIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CepHOU Kuciomamu). AncopOrusi.
Kpyrosopot yriepona B npupone. Okcuasl yriaepoaa, ux (GU3NYECKue U XUMHUYECKHE
CBOMCTBA, TIOJIYYCHHE W IPUMEHEHHE, IEHCTBHUE Ha OPTaHU3M YelIOBeKa. JKoI02UYeCKUe
npobaemvl, ceszanuvie ¢ oxcuoom yeaepooa(lV); eunomesza enobanvnoeo nomennenus
KAUMAma, NapHuxoswlili 3¢hghexm. YTONbHAS KHCIIOTAa W €€ CONU, MX (U3UYCCKUE U
XUMUYCCKUE CBOWCTBA, noayuexue u npumenenue. KadecTBeHHas peakmus Ha
kapOoHaTHOHBI. Vcnonb3oBanue KapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIIJICHHOCTH H
CEJIbCKOM XO35IMCTBE.

OOmue mpeAcTaBieHUs] 00 OCOOEHHOCTSIX COCTaBa M CTPOCHHSI OPraHMYECKHX
COeIMHEHUN yriepo/ia (Ha mpuMepe MeTaHa, dTUJICHA, TaHOJa, YKCYCHOU KUCITOThI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugpuxayusa opeanuveckux sewecms. Ilonsitue o
OMOJIOTHYECKH BaKHBIX BEIECTBAX: JKUpaX, OCNKaX, yriaeBoAaX — W MX POJHU B KU3HH
yenoBeka. MamepuanvHoe eOUHCmME0 0peaHU4ecKUux U HeOp2aHUyecKUx coeOuHeHul.
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KpemHuuii, ero @usnueckue W XMMHUYECKHE CBOMCTBa (Ha MpuUMepe
B3aMMOJICUCTBHSI C MeETallaMM M HEMETalllaMH), noJyYyeHue U TPUMEHEHHE.
Coedunenusi kpemnus 8 npupooe. Obwue npeocmasnenus o6 oxcuoe kpemnusa(l\V) u
KkpemHuesou kucirome. Cunukamol, gusuueckue u Xumuieckue ceolcmaea, noiyyeHue u
npumeHenue 6  Oblmy, NPOMbBIUIEHHOCMU (8  MEOUYUHCKOU,  JIeKMPOHHOU,
cmpoumenvhou u 0p.). Badicuelwiue cmpoumenvuvle Mamepuansl: Kepamukd, Cmexio,
yemenm,  Oemon,  oicenezoboemon.  Ilpobremvl  06e30nACHO20  UCHONbL30BAHUS
CMPOUMeNbHbIX Mamepuanos 8 N0BCeOHEGHOU HCUIHU.

XUMUYECKUN HKCIEPUMEHT: H3Y4YCHHE OO0pa3lloB HEOPTaHWYECKUX BEILECTB,
CBOMCTB COJISHOW KHCIIOTBI; NMPOBEJACHUE KAYECTBEHHBIX PEaKlUid Ha XJIOPHUA-HOHBI U
HAONIIO/ICHUE TPU3HAKOB HMX MPOTEKAaHUsS; OMbBITHL, OTpaxamomue Qusnueckue u
XUMHUYECKHE CBOMCTBA TaJlOTEHOB M MX COEIMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJCOMATEpPHUATIOB); O3HAKOMJIEHWE ¢ oOpa3lamMu  XJOpPUAOB  (TaJIOT€HUIOB);
O3HAaKOMJIEHHE C OoOpa3maMu cepbl U €€ COeNUHEHUSMHU (BO3MOXKHO HCITOJIb30BAHUE
BUJICOMATEpHUAIOB); HaOIIOJCHHE IMpolecca OOyriaMBaHUS caxapa MOJ JAEHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI; U3yYEHHE XMMHUYECKUX CBOMCTB pa30aBJIEHHOU
CEpHOIl KHCIIOTHI, ITPOBEJICHUE KAUECTBEHHOW pEaKIMK Ha Cysb(aT-uoH u HaOII0AeHHUE
npu3HaKa e€ MpoTeKaHusl; 03HAaKOMJIEHHE ¢ (U3NUYECKUMU CBOMCTBaMU a30Ta, (hocdopa
U UX COeIMHEHUH (BO3MOXKHO HCITOJIb30BAHKME BUAEOMATEPUAlIOB), 00pa3liaMu a30THBIX
1 (pochopHBIX yIOOpEeHHIt; OTyuyeHue aMMHUaKa U U3y4eHHE ero CBOMCTB; MPOBEACHUE
KaueCTBEHHBIX pEaklIuii Ha MOH aMMOHHS W (pochaT-uOH U W3yUYeHHE MPHU3HAKOB UX
OPOTEKaHUs, B3aUMOACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MEIbIO
(BO3MOKHO HMCTIOJIB30BAHUE BHUCOMATEPHATIOB); U3YUYCHHUE MOENEeH KPUCTAUIMYECKUX
peméToK anmasa, rpaduTa; 03HAKOMJIEHHE C TMPOIECCOM afcopOIMu PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM NPOTUBOrasa; IOIy4YCHHE
YIIEKUCIIOTO Ta3a M M3yYeHUE er0 CBOWCTB; MPOBEACHHE KAYeCTBEHHBIX PEAKIMi Ha
KapOOHaT- ¥ CHJIMKAT-UOHBI U U3Y4YEHHE MPU3HAKOB MX MPOTEKaHMs; O3HAKOMIIEHUE C
MPOAYKIMEH CUTUKATHOW MPOMBIIIICHHOCTH; PEIIeHNe YKCIEPUMEHTAIbHBIX 33/1a4 10
Teme «BakHei1re HeMeTaTbl U UX COSTUHEHUS).

MeTaJiibl 4 KX COeTUHEHUSA

OO6m1as XxapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJioxkeHust B Ilepuoanueckoit cucreme xumudeckux sieMeHToB . . Menaeneesa u
cTpoeHuss atomMoB. CTpoeHue MeTajuioB. MeTajmuyeckas CBs3b UM MeETaJUIMYecKas
KPUCTAJNIMYECKAsT PEIIETKA. OJJEKTPOXUMUYECKUN PAN  HANPSHKEHWH METAJUIOB.
®u3nueckue M XUMHYECKHUE CBOMCTBA METAIOB (B3aUMOJICUCTBUE C KHUCIOPOJOM,
BOJIOM, kucioTtamu). Obwue cnocodwl noayuenus memannod. llowamue o koppo3suu
Memainios, OCHOBHble CNocobbl 3auumul ux om kopposuu. Cniasvl (cmanb, 4yeyH,
O0paAntOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTIU.

[llemounbie MeTamabl: mnojoxkeHue B Ilepuogndeckod CUCTEME XUMHYECKHX
anemeHToB JI. M. MeHneneeBa; CTpOEHUE aTOMOB. Haxoxnenune B mpupoze.
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dusznyeckre W XMMHYECKHE CBOWCTBA (Ha mpuMepe Hartpus W Kanus). OKcuabl H
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre eao4YHbIX METAIJIOB U UX COCIMHEHUN.
[[lenoyno3emenbpHble  METaAAbl MarHMid W KallbLMH:  MOJOXXKEHHUE B
Ilepnoguueckonn cucreme xumudeckux sneMeHToB JI. M. Menneneesa; crpoeHue ux
aTOMOB; HaXOXJEHHUE B Mpupoac. PuU3NUECKHEe U XUMUYECKHE CBOWCTBA MAarHus u
Kanblus. BaxkHelme coequHeHus] Kalnblius (OKCUI, TUAPOKCHUI, CONuU). JKécmkrocmo
800bl U CNOCOObL €€ YCMPAHEeHUS.
Amomunmii: nonoxxenue B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa; CTpo€HHE aTOMa; HaX0XkAeHUE B ipupoje. PU3nyeckue u XUMHIECKUE
CBOICTBa amOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUA U THAPOKCUAA aTIOMUHUSI.
Keneszo: nonoxenue B llepuonnueckoit cucreme XxuMuueckux snementos Jl. U.
MeHneneeBa; CTpOEHUE aTOMa; HAaXOXkAeHUE B npupoaec. OU3NUEeCKUe U XUMHUYECKUE
CBOMCTBa ’keje3a (B3aMMOJICMCTBHE C METallIaMH, KUCIOTaMH U COJsMH). OKCHIBI,
ruapokcuisl u conu xkenesa(ll) u xenesa(lll): cocras, cBoiicTBa u noyuerue.
XUMHUYECKUI 3KCHEPUMEHT: O3HAKOMJIEHHE C OOpa3laMHd METajulOB U CILJIABOB,
UX (PU3NYECKUMH CBOMCTBAMHM; U3YUEHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO
UCIIOJIb30BaHUE BUJICOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCHJIA KaJIbLIUS U
HaTpusi € BOJAOM (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPUATIOB); HCCIEAOBAHHE
CBOMCTB JKECTKOM BOJBI; IpoLEcca TOPEHHsI XKejle3a B KHUCIOPOAE (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); TPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIM Ha
MOHBI (MarHus, Kajablus, amtoMuHus, nuHka, sxemneza(ll) u xemesa(lll), memu(ll));
HaAOJIIO/ICHHE W OMKMCAHKUE MPOIIECCOB OKPAIIMBAHUS INIAMEHU MOHAMH HATPUS, KaJus U
KaJIbLiMs (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUAIIOB); HCCIeAoBaHUE amM(pOTEPHBIX
CBOWCTB THMAPOKCUAA aTIOMUHUS U THAPOKCHAA IIMHKA; PELUICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHelIe MeTasbl U UX COETUHEHUSD.

Xumus u okpyxscarowasn cpeoa

Hoesvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 6 nosceonegHou
JHCU3HU  yenoseka. Xumus u 300pogve. beszonacnoe ucnonvzosauue eeuecms u
Xumuyeckux peakyuti 6 oOwimy. Ilepeas nomowb npu XUMUYECKUX 0HCO2aX U
ompaenenusax. (OCHOBbL IKONO2UUECKOU 2epamMomHocmu. Xumuueckoe 3acps3HeHue
OKpyrcaroueli cpeovl (npedenvras oonycmumas konyenmpayus eewjecms — IJ[K). Ponv
XUMUU 8 peUleHUU IKOJI02UUECKUX NPOoOIieM.

Ilpupoonvie ucmounuxu yene8000po0os (y2oab, HNPUPOOHBLL 2a3, Hedhmy),
NPOOYKMbL UX nepepabomKu, ux poib 8 ObIMy U NPOMbIUIEHHOCTIU.

Xumuueckuu dKcnepumenm: uzydenue ooOpaA3yo8 mMamepuanos (Cmekio, Cniagvl
Memanos, NOIUMEpPHblEe MAMEPUATbL).

MexnpeaMeTHble CBA3H

Peanuzanusi MeXNpeaMETHBIX CBSI3€M NpU H3YyYEHHMM XUMUH B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX IOHSATHM,
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TaK W [OHATHWA, SBJIAIONIMXCA CHCTEMHBIMH [JUIl  OTHAEIBHBIX  IPEAMETOB
€CTECTBEHHOHAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHS: Hay4dHbIM (DakT, THUIOTE3a, 3aKOH,
Teopusl, aHAIN3, CHHTE3, KIaccu(ukaIys, nepuoanIHOCTb, HAOIIOIEHUE, SKCIICPUMEHT,
MOJICIMPOBAaHUE, U3MEPEHHE, MOJEIb, SBJICHUE, MAapHUKOBBIA 3()(PEKT, TEXHOJIOTHUS,
MaTepuabl.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIBI,
pPaZOaKTUBHOCTb, MOJIEKYJA, IEKTPUUYECKUN 3apsij, MPOBOAHUKH, MOITYIPOBOJAHUKH,
IUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, T€N0, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PAacTBOPUMOCTb, KPUCTAJUIMUECKas pEIIETKa, CIUIAaBbl, (pu3nueckue
BEJIMYUHBI, €IUHULBI H3MEPEHUS, KOCMUYECKOE NPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
CoumHie.

buonorus: ¢dorocuHTe3, npIxaHwe, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, runpochepa, MUHEpaNbl, TOPHbIE MOPOABI, IMOJE3HbIE
HCKOIIaeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbl NPAKTHYECKUX PaldoOT:

1. JlTabopatopHoe 0OOpyaOBaHHME W TpuUeMbl oOpaiieHusi ¢ HuM. [IpaBuia
6e30macHO paboThl B XMMHUYECKOM JTaO0OpaTOPHUHU.

2. OuncTKa 3arpsS3HEHHON MTOBAPEHHOM COJH.

3. [Ipu3Haku IpOTEKaHUSI XUMUYECKUX PEAKIUH.

4. IlonydyeHue KUCIOPOIa U U3yUEHUE €TO0 CBOMCTB.
5. [lonyueHune BoOpoaa U U3Y4EHHUE €r0 CBOMCTB.

6. [lpuroroBneHne pacTBOPOB C  OMPEACIEHHOW  MacCOBOW  JOJei
PacTBOPEHHOIO BEILIECTBA.

7. Pemenue OKCIICPUMCHTAJIbHBIX 3aJdad II0 TCMC «OCHOBHBIE KJIACChI
HCOPraHN4CcCKUx COGHHH@HHﬁ)).

8. Peakimuu nouHoro ooMeHa.
9. KauecTBeHHBIC pEakIMM Ha HOHBI B paCTBOPE.

10. [TonydyeHne aMMuaKka v U3y4E€HHE €TO CBOKCTB.

11. [TonydeHue yriekucioro ra3a u U3y4eHue ero CBOMCTB.

12. Pemienne skcnepuMeHTalbHBIX 3a1a4y no Teme «Hemeramnsr IV —
VIl rpynn u ux coeMHeHuin».

13. Pemienne skcrnepuMEHTaNbHBIX 3a7ad no Teme «MeTtamibl U Hux
COEIMHEHHUSI.

[Ipn mpoBeaeHWM MPAKTUYECKONW pabOThl KaXKAbId €€ JTal BBIMOJHICTCS
oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuurteneM u mojJ ero pykoBojacTBoMm. Ha mocke
00s3aTeNbHO BBIBEIIMBAIOTCS MpaBUja TEXHUKU O€30MacHOCTH, COOTBETCTBYIOLIUE
JaHHOMY BUJY paboThl, AaeTcs MpaBUibHAs 3amuch (GOpMYyNl M YyKa3blBaeTcs IElb
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npoBeaeHus paboTel. [Ipu HEOOXOTUMOCTH JACTCS BU3yaJbHBIN aJTOPUTM BBITIOJTHCHHSI
3a/laHusl. DTO CMOCOOCTBYET OCO3HAHWIO OOYYaIOIIMMUCS BBIMOJHAEMBIX JIEUCTBUM U
IIOJIyYE€HHOTO PE3yJIbTaTa.

le/IMeprIe KOHTPOJIBbHO-U3MEPUTECJIbHbIC MaTECPHUAJIbLI 110 XUMHUH

Jlig opraHuzauuy IpPOBEPKH, ydyeTa M KOHTPOJIA 3HAHUM OO0yyaroumxcs Io
MPEAMETY MPEAYCMOTPEHBI KOHTPOJIBHBIE PA0O0THI, CAMOCTOSATEIbHBIE PadOTHI, 3aYETHI,
OpakTHYeCKue paboThl, TecTupoBaHue. OIHUM M3 METOJOB KOHTPOJIS PE3yJbTaTOB
oOyueHuss  oOywarommxcs ¢ 3[IP  sBasgercs  MmeTon — MOJIMBAPUATHUBHOIO
AKCIPECCTECTUPOBAHUSI C KOHCTPYMPYEMBIMH OTBETaMH. Ero OTIMYUTEIbHBIMU
yepTaMu SBIISIOTCS ONEPATUBHOCTb, BBICOKAs CTENEHb WHAWBUIYaU3allMUd 3HAHUM,
CPaBHUTEIBHO MaJIbIE€ 3aTPAThl BPEMEHU U TPY/Ia HA MPOBEPKY OTBETOB 00YYAIOLIUXCSI.

Jia obyuaromuxcs ¢ 3[IP Bo3MOXXHO HM3MeHEHHE (OPMYJIMPOBKHU 3aJlaHUN Ha
«TOLIArOBYIOY, aganTarus IIpeIaraeMoro oOyuaromemycs TECTOBOIO
(KOHTPOJILHOOLIEHOYHOI'0) ~MaTepuajia: MCIOJIb30BAHUE YCTHBIX U INHCbMEHHBIX
MHCTPYKIUH, YIPOLIEHUE TIMHHBIX CIIOXKHBIX (POPMYIHPOBOK MHCTPYKIIHMM, PEIICHUE C
OMOpPO Ha aNrOPUTM, 00pa3el, UCIOJIb30BaHUE CIPABOYHON HHPOPMALIUH.

KonTpouabHbie padoThl MO TEMaM

B pab6oueit mporpamme npeaycMoTpeHO 9 KOHTPOJIBHBIX paboT:

Koumponvnaa paboma Ne [. IlepBoHayasibHbIE XUMHUYECKHUE TOHSTHUA.
XUMUYECKHE DJIEMEHThI. XUMUYecKkue (OpMyJibl U ypaBHEHUS.

Konmponvnaa paboma Ne 2. Ilepuoauyeckasi cucTeMa XMUMHYECKUX AJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumuueckas CBSI3b.

Konmponvnaa paboma Ne 4. Kucnopoa. Oxcunel. I'openue. Bogopoa. Kucnotsr.
Connu.

Konmponvnasa paboma Ne 5. O0oOuieHue CBeACHUN O BaXKHEUIIHX Kiaccax
HEOPTaHWYECKUX COCTUHCHUM.

Konmponvnasa paboma Ne 6. DnekTponuTrueckasi UCCOLUALINS.
Konmponvnasa paboma Ne 7. HemeTasisbl.

Konmponvnasa paboma Ne 8. Metamnbsl. Konmponvuas paboma Ne 9. Itorosas
paboTa 3a Kypc HEOpraHUYECKON XUMHH.
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INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA VYYEBHOI'O IIPEJMETA
«XUMUM» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B nenom pesynbrarel ocBoeHusi odOydarommmuca c 3IIP yueOHoro mpeamera
«XuMHUS» JTOJDKHBI COBIAJATh C PE3yJbTaTaMUd NPHUMEPHON paboueil Mporpammel
OCHOBHOT0 00111er0 00pa3zoBanus. Hanbosnee 3HauMMbIMU SBISIFOTCS:

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBAIMsS K OOYYCHHIO W IIeJICHANPaBICHHONW TO3HABATCILHOW JCATCILHOCTH;
YCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIIbITa, HAOIIOACHUN 32 XUMHUCCKUMHU
OKCIICPUMEHTAMHU; OPHUCHTAIMS Ha TMPaBWIa HWHIWBHIYAJbHOTO W KOJUICKTHBHOTO

0€e30I1acHOTO

HOBEIECHUS NpPHU B3aUMOJICHCTBUU C XHUMUYECKUMHU BEUIECTBAMH U COEIWHEHUSIMU;
MpaKTHYeCKOoe u3ydeHue mnpodeccuit u Tpyaa pa3TudHOro poja, B TOM YUCIIe HA OCHOBE
NPUMEHEHUS U3y4aeMOoro IPEeIMETHOrO 3HaHus (Hanpumep, 1a00paHT

XUMUYECKOTO aHallh3a),  YBaXEHUE K TPyAYy M pe3ysbTaTam

TPYZIOBOU JIEATENBHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHMIO JajbHEMIIeH WHAWBUIYaIbHOU
TPaeKTOpUH OOpa3oBaHHs Ha OCHOBE OpPUCHTHPOBKA B MHpE mpodeccuii u
npo(hecCHOHANBHBIX MPEANOYTCHUN, YBAKUTEIFHOTO OTHOIICHUS K TPYIy; OCO3HAHHE
CBOETO MOBEACHMSI C TOUKH 3PEHUS ONTACHOCTH MM 0€30IacCHOCTH ISt
ceOst WM ISl OKPYIKAIOIIUX;, OCHOBBI YKOJOTHUECKON KYIbTYpBI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO  3KOJOTHYECKOIO  MBIIUICHUS, MNPUOOPETEHUE  OIbITa
HKOJIOTMYECKH OpPUEHTUPOBAHHOM TMPAKTUYECKOW JESATENBHOCTH B  JKU3HEHHBIX
CUTYaIUsX; OCO3HAHUE TOCJIECICTBUN M HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIs, HApKOTUKOB, KypeHHs)) M UWHBIX (opMm Bpena mig (HU3UIECKOTO H
MICUXUYECKOTO 370POBbs; MPUHATHE PEHICHWH B JXU3HEHHOW CHUTyallud Ha OCHOBE
HepeHoca MoJIy4eHHbIX B
X0Jle 00y4eHUs 3HAaHUI B aKTyaJbHYI0 CUTYaIlMI0, BOCIIOJHATH Ae(UIUT NHPOPMAIIHH;

TOTOBHOCTh OTOMPATH U UCTOIB30BaTh HYKHYIO0 HH()OPMAIIMIO B COOTBETCTBUHU C

KOHTEKCTOM >KU3HEHHOU CUTyaluu.

METANPEAMETHBIE PE3YJIBTATHI

Ognaoenue yrueepcaibHviMu yueﬁnbmu NO3HABAMEJIbHLIMU OCUCMEUAMU:

BBIABJIATH MPUYXHBI K CJICACTBHA IIPOCTBIX XUMHUUYCCKUX HBJ'IGHI/II\/'I;

OCYHICCTBJIATH CPABHCHHC, Knaccn(bm(aumo XUMHUYCCKHX BCIICCTB IO 3aaHHBIM
OCHOBAHUAM U KPUTCPUAM JIA YKA3aHHBIX JIOTHYCCKUX onepaunﬁ; CTPOUTH JIOIHYCCKOC

CYXKIACHHUC ITOCJIC IMPCABAPUTCIBbHOIO aHAJIN34d, BKIIIOYArOIICC
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YCTaHOBJICHHE MPUYUHHO-CJICICTBEHHBIX CBSI3€H; BBIABIATH NedUIUTHI WH(DOpMAIUH,
JTAHHBIX, HEOOXOMMBIX JIJISl PEIICHUS

MOCTaBJICHHOM 3aJ1a4H;
npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJHOTO BUAA B APYroH (TabiauIly B TEKCT U

mp.);

co3/aBaTh, IPUMEHTh U MPE0OPa30BhIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBI
JUTSI pEeIIeHHs] y9eOHBIX M MO3HABATENBHBIX 3371ad C IMOMOIIBIO MEeIarora; ¢ MOMOIIBIO

nejiarora MpoOBOAUTh XUMUYECKHUH OTBIT, HECTIOKHBIN AKCIIEPUMEHT,

JUTSl yCTaHOBJIEHUS 0COOCHHOCTENW 00BEKTa U3yUeHHUsI, IPUUMHHO-CIIEICTBEHHBIX CBA3EH
M 3aBUCUMOCTEH OOBEKTOB MEXKIY COOOM; C TIOMOIIBIO MEIarora Wil caMOCTOATEIHLHO
dbopmynupoBaTh 0000IICHUS U
BBIBOJIBI MO pe3yJibTaTaM IIPOBEIICHHOTO HAaOJIO/ICHUs, OIbITa; MPOrHO3UPOBATH

BO3MOYKHOE Pa3BUTHE XUMHYECKUX MPOIIECCOB M UX
MOCJICJICTBUS;, UCKATh WIM OTOMpaTh HHGOPMAIMIO WM JIaHHBIE W3 HCTOYHHKOB C

y4eToM
PEIJIoKEHHON yueOHOM 3a/1auM U 3a/IaHHBIX KpUTepueB. Qenadenue

YHUBEPCATbHBIMU YUEOHBIMU KOMMYHUKAMUBHBIMU OCUCMGUAMU:

OpraHU30BbIBATh YUeOHOE B3aMMO/ICHCTBUE B IpyIie (OnpeaesTh 001ume e,
pacnpenesnsiaTh poJii, J0roBapuBaThCS APYT C APYTOM H T. 1.).

C TIOMOIIBIO TIeJIarora WM CaMOCTOSITEIBHO COCTAaBJISITh YCTHBIC W NMHCHMCHHBIC
TEKCTBHl C HMCIOJB30BAHUEM WJLTIOCTPATUBHBIX MATEPUAJIOB MJIsi BHICTYIUICHUS TEpe
ayJIMTOPHEN; OPraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIHLHOCTD
C YUUTEJIEM U CBEPCTHUKAMH; pabOTaTh WHIWBHUIYAIBHO W B TPYIINE: HAXOAUTH 00IIIee
pelnieHrue W paspemniatb KOH(IMKTHI Ha OCHOBE COIJIACOBAHUS TMO3WIMNA W yyeTa
WHTEPECOB; (hOPMYITHUPOBaTh, ApPTYMEHTHPOBATh U OTCTAUBATh CBOC MHEHHUE; OICHUBATH
KadeCcTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT, TPUHUMATh U Pa3ACiIATh
OTBETCTBEHHOCTh U MPOSBIIATh TOTOBHOCTh K MPEJOCTABICHUIO OTYETa TEepe TPYIIION.

Osnadenue yHUBePCAIbHBIMU YUEOHBIMU Pe2YIAMUGHBIMU OCUCHBUAMU

oOHapyXuBaTh U GOPMYJIMPOBATH YUEOHYIO ITPOOIIEMY, ONIPEACIATD 1IETh
y4eOHON JeATEIHHOCTH, BIIaICTh OCHOBAMH CaMOKOHTPOJIS, CAMOOIICHKH, TPHHITHS

peLIeHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BbIOOpa B yueOHON M TO3HABATEIHHON JEATEIHHOCTH,
COOTHOCHUTH CBOM JICHCTBHS C TUIAHHUPYEMBIMHU pe3yJIbTaTaMH, OCYIICCTBISITH KOHTPOJIb
CBOEH JIESITENIbHOCTH B TIPOIIECCE JOCTIDKEHUS Pe3yibTaTa, OMPENeNsiTh CIOCOOBI
JIEUCTBUN B paMKaxX MPEMIOKCHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTUPOBATH CBOH
JICHCTBUS B COOTBETCTBHM C M3MCHSIIOIICIHCS CHTyalllel; JaBaTh aJICKBaTHYIO OIICHKY
CUTYaIlM¥ | MpeJyiaraTh MjIaH €€ M3MEHEHHUsI; IPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT
BO3HUKHYTH MPU PEIICHUH YICOHON
3aJ1ayy; TOHUMAaTh IPUYHHEI, IO KOTOPBIM HE OBLIT IOCTUTHYT TPeOYyeMBbIi pe3yIbTaT
NESTETbHOCTH, OMPENEIATh TO3UTHUBHBIE W3MEHEHUS W HampaBJeHHs, TpeOyroIue
JanbHEHIIeH pad0Thl; 0OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO.
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ITPEAMETHBIE PE3YJ/IBTATDBI

B cocraBe nmpeaMeTHBIX pe3ysIbTaTOB 110 OCBOCHHUIO 00S13aTENBHOIO COJEpKAHUS,
YCTaHOBJICHHOTO JIaHHOW NpUMEpHOW paboyeil mporpaMMoil, BBIACISIOT: HAy4dHBIC
3HAaHUA, YMEHMS M CHOocoObl JAEWCTBUH, cHenuduueckue sl yuyeOHOro mnpeamera
«XuMHs», BUABl NESITENBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHWs, €r0 MHTEPIPETALNH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYALIMSIX:

* IPEACTaBJIICHUE O 3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBICHUU IIPUPOJBI,
NOHMMaHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA OOIICH KyJIbTYyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YEJIOBEKa B YCJIOBHUSIX COBPEMEHHOIO OOILECTBA; IOHMMaHUE
MECTa XMUMHH CPEIH IPYTUX €CTECTBEHHBIX HAYK;

* BJAJEHUE OCHOBAMHM IMOHATHUWHOIO allapaTa U CHUMBOJUYECKOTO S3bIKa XUMHH
JUIsL cCOCTaBJieHUsI (OPMYJ HEOPraHMYECKHUX BEIECTB, YPAaBHEHUN XMUMHMUYECKUX
peakiuii (C Omopod Ha aJrOpUTM YYEOHBIX JCHCTBHIA); BJIaJICHUE OCHOBAMH
xumudeckoit HomeHknatypsl (IUPAC u TpuBHanbHOW) U yMEHHE UCTOIb30BATh
e€ i pelieHus y4eOHO-II03HABATENbHBIX 33/1a4 C MOMOUIbIO YUUTENsl; YMEHHE
UCIIOJIB30BaTh MOJAENIN Il OOBSACHEHHS CTPOEHHS AaTOMOB U MOJEKYJI IO
QITOPUTMY C OIIOPOW HA OIPENIEIICHUS;

* MpPEJCTaBICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C MOMOIIbIO YUUTENS
MPUMEHATh CHCTEMY XWMHUYECKHX 3HAHUW IS yCTAHOBJICHHS B3aWMOCBS3CH
MEXIy M3YYECHHBIM MaTepHUaIOM U TPU TOJYyYCHHH HOBBIX 3HAHWM, a TaKkKe B
MPOIIECCE BBIMOJHEHUS YYEOHBIX 3aJlaHMil U Tpu pabdoTe ¢ HCTOUYHUKAMHU
XUMHYECKON MH(pOpMAIIKU, KOTOpas BKIIOYACT: BaKHEUINEC XUMHUYECKHUE
MOHATUS: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIIOKHOE
BEIIECCTBO, OJHOPOJHAsA M HEOJHOPOJHAS CMECh, OTHOCUTEJIbHBIE aTOMHAs M
MOJICKYJISIpHAsT MacChl, KOJHMYECTBO BEIIECTBAa, MOJb, MOJSIpHAs Macca,
MOJISIPHBIN 00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJIb (CPEIHSs), XUMHUYECKas
peaKIus, peakluH COSTUHCHHS, PEAKIUHU Pa3JIOKCHHUS, PCaKIIMU 3aMEIICHMS,
peakiuu oOMeHa, TeruioBoM »(QeKkT peaknuu, 5K30- U DHIOTEPMUUYECKUE
peaKIuy, pPacTBOP, MaccoBas JOJII XHMHYECKOTO JJIEMEHTa B COCIUHCHHH,
MaccoBasi JI0JIs U IPOIICHTHAs KOHIICHTPAIHs BEIIecTBa B pacTBOpE, SAPO aToMa,
AIIEKTPUYECKUIN CIIOW atoma, aTOMHas OpOUTallb, paJuyC aToMa, BaJICHTHOCTD,
CTEIICHb OKHUCIICHHS, XUMHUUYECKasi CBS3b, JIEKTPOOTPHUIATEILHOCTD, MOJIIpHAS U
HEToJIsIipHAsT KOBAJICHTHAsi CBA3b, HMOHHAs CBS3b, MeETAJUIMYECKasl CBS3b,
KpUCTaJUTMUeCcKas perieTka (aToMHasi, MOHHAs, METaJUIMYecKasi, MOJICKYJIIpHas),
WOH, KAaTHOH, AaHHMOH, DJJICKTPOJUT U HE OHJICKTPOJIHUT, HICKTPOJIUTHUECKAS
JMCCOLUAIINS, PEaKIMM HOHHOTO OOMEHA, OKHCIWUTEIbHO-BOCCTAaHOBUTEIBHbBIC
peaKIuy, OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBIICHHE,
AIEKTPOJIN3, XMMHUYECKOE PaBHOBECHE, OOpaTUMble U HEOOpAaTUMBIC pPEaKIIHH,
CKOPOCTh XMMHYECKOW pEaKiiy, KaTaliu3aTop, TMpeaeiabHO JAOMyCTUMAas
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koHueHntpauuss (IIJIK), koppo3uss MeTaiyioB, CIUIaBbl; OCHOBOIIOJIAraroIlne
3aKOHBI XMMHUH: 3aKOH COXpaHEHHUs Maccsl, [lepuoanyecknii

3akoH J[. . MengeneeBa, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo; TEOpUU
XUMHUH: aTOMHO-MOJIEKYJISIPHAsI TEOPUs, TEOPUS SJIEKTPOJIUTUYECKON TUCCOLMAINM, a
TAaK)K€ TPEACTAaBICHUS O HaydyHbIX METOJaxX IIO3HaHMsS, B TOM  YHUCIE
AKCIIEPUMEHTAJBHBIX U TEOPETUYECKUX METONAX HCCIEIOBAHMS BEIIECTB M M3YyYCHHUS
XUMHUYECKUX PEaKIIN;

* MPEICTABIICHUE O MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX SJIEMEHTOB
(panmuyc aTtoMma, 3IEKTPOOTPHUIIATEIBHOCTH), MPOCTHIX M CJOKHBIX BEIIECTB OT
noyiokeHus: sneMeHToB B Ilepmomnueckoit cucteme (B MalblX MEpUOJIaX U
IJIaBHBIX TOATPYINAX) U AJEKTPOHHOTO CTPOCHHS aTOMa; YMEHUE OOBSICHITh
CBSI3b TMOJIOKEHUSI JyeMeHTa B llepuoanueckor cucremMe C  4YHUCIOBBIMH
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX SJIEMEHTOB (COCTaB W 3apsij
anpa, oOIee YUCIO  JJIEKTPOHOB), paCIpeleiCHUEM JJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJOB, KAJIUS U Kalbluf;
KJIacCU(PUIIMPOBAaTh XHMMUYECKHE DJJIEMEHTBHI C OIMOPOM Ha OIpeaesieHUs
(buznyeckoro cMpiciia HUGPOBIX TAHHBIX IEPUOAUUYECKON TAOIHIIBI;

* YMEHHE KJIacCU(UUUPOBATh XMMHUUECKHE 3JIEMEHThI, HEOPTraHUYECKUE BELIECTBA
Y XUMHAYECKUE PEAKIUU C OIIOPOM HA CXEMBI; OIPEAEIATh BaJICHTHOCTD U CTEIIEHb
OKHCIICHHSI XMMHMYECKMX DJIEMEHTOB, BHUJ XHMHYECKOW CBSI3M U  THII
KPUCTAJUINYECKOW CTPYKTYpPhl B COCAUHEHUAX, 3apsj MOHA, XapakTep Cpelbl B
BOJAHBIX  PAacTBOpax  BEIIECTB  (KUCJIOT, OCHOBaHWM), OKHUCIHTEIb H
BOCCTAHOBUTENb M0 AITOPUTMY YUYE€OHBIX JE€HCTBHIA;

* YMEHHE XapaKTepu30BaTh C OMOPONl Ha cXxeMmy (QHU3MYECKHE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KHUCIOPOX, O30H, BOAOPOJ, TIpaduT, anmas,
KpeMHul, a3otT, docdhop, cepa, XJIOp, HATpUM, Kaaud, MarHui, KaJblHi,
AJIFOMMHMM, K€J1€30) U CIIOKHBIX BEIIECTB, B TOM YHUCJIE MX BOJHBIX PacTBOPOB
(Boma, aMMHaK, XJIOPOBOAOPOI, CEPOBOIOPOI, OKCUABI M TUAPOKCHIBI METAIIOB |
- 1A rpynn, amomunus, meau (1), munka, xenesza (11 u 1), oxkcuast yrnepona (Il
u V), kpemnaus (1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras,
cepHasi, a30TuCTasl, a30THas1, GpocdopHas, yrojibHasi, KpEMHHEBas KUCJIOTa U UX
COJIM); ONKUCHIBATh C ONOPOM HaA IUIaH M KIIOYEBBIE CJIOBA; YMEHHUE
IPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
COCTaBa W CTPOEHHUS TMOCIEe NPEABAPUTEIBLHOTO aHalu3a IMOJ PYKOBOJCTBOM
nejarora, MPUMEHEHNE BEIECTB B 3aBUCHMOCTH OT UX CBOWCTB, BO3MO>KHOCTb
NPOTEKAaHUSI XUMHUYECKHUX TPEBpAIICHUH B Pa3IMYHBIX YCIOBUAX, BIIHUSHHE
BEUIECTB M XMMHUYECKHX MPOLECCOB HA OPraHU3M 4YEJIOBEKa U OKPYKAIOIIYIO
PUPOJIHYIO CPELY;

* YMEHHME COCTaBJIATh MO 00pa3ly, CXeme, ajlropuTMy Y4YeOHBIX JIEeWCTBHI
MOJICKYJISIPHbIE ¥ MOHHBIC YPaBHEHHS peakiuid (B TOM YHCJIE PEaKIMid HOHHOTO
oOMEHa W OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHil), WIUTIOCTPUPYIOLINX
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XMMHUYECKHUE CBOMCTBA HN3Yy4YCHHBIX KJIAaCCOB / rpynir HCOPraHM4eCKHUX BCIICCTB, a
TAKKC IMOATBCPIKAAIOINX I'CHECTUYCCKYIO B3AMMOCBA3b MCKAY HUMU,

* YMEHHUE BBIYUCISATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChl
BEII[ECTB, MACCOBYIO JIOJI0 XHMHYECKOrO 3JI€MEHTa B COEAMHEHUHU, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, KOJWYECTBO BEIMIECTBA M €TI0 MAcCy, O0BEM Ta30B C
ornmopoil Ha oOiue (OpMyJbl; YMEHHE MPOBOJUTH pPACUeThl MO YpaBHEHUSIM
XUMUYECKUX PEaKIUid W HAXOJWTh KOJUYECTBO BEIIECTBA, O0BEM U MacCy
pPEareHToB WM MPOIYKTOB PEaKIIMU C OMOPOW Ha 0Opaser], aJropuTM y4eOHBIX
JICCTBUM;

* BJIAJCHUE OCHOBHBIMH METOJIaMHU HAYYHOTO MO3HaHUS (HAO0IeHNEe, U3MEPEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE) TIPU U3YUCHUU BEIICCTB U XUMHUYCCKUX SIBICHHM
C OTIOPOil HA ANTOPUTM Y4E€OHBIX JACHCTBUM; yMEHUE CHOPMYITHPOBATH MPOOIEMY
U TPEIJIOKUTh TYTH €€ pelIeHUs ¢ TOMOIIBI0 Iefarora; 3HAHWE OCHOB
0e3omacHOi pabOThl C XMMHUYECKHUMH BEHIECTBAMHU, XMMHUYECKOW MOCYI0N H
71a060paTOPHBIM 000PYI0BAHUEM;

* HaJM4Me MPAKTHUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBJICHUS CIIEIYIOLIUX
XUMHUYECKUX IKCIEPUMEHTOB O]l PYKOBOACTBOM YUHUTENsI C OOCYKACHHUEM IIJIaHa
paboOThl MM COCTaBJICHUEM TaOJMUIIbl: M3YyYEHHE M ONUCaHUE (HU3HUECKUX
CBOMCTB BEUIECTB; O3HAKOMJIEHHE C (DU3UNUECKUMHU U XUMHUYECKUMHU SIBICHUSIMU;
OINBITHI, WUIIOCTPUPYIOIIME TIPU3HAKKM IPOTEKAHUS XUMHUYECKHUX pPEaKUUi;
U3y4eHHUE CIOCOOOB Pa3JeCHHs CMECEH; IMOIYyYEHUE KUCIOPOJa U U3YUEHUE €ro
CBOMCTB;  IIOJIy4YEHHME BOJOPOJAa M M3YyYECHHE €ro CBOWCTB;  IIOJIyYCHHE
YTJIEKUCIIOTO Ta3a U U3YYEHHE €ro CBOWMCTB; NOJyYEHHE aMMHAaKa U U3YYCHHE
€ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MAaCCOBOM J10JIEW paCTBOPEHHOT'O
BELIECTBA; NCCIEAOBAHNE U ONIMCAHUE CBOMCTB HEOPTaHNYECKNX BELIECTB PA3ITMYHBIX
KJIACCOB; MPUMEHEHNE MHIUKATOPOB (JaKkMyca, MeTHIOpaHxa U (perondraienHa) 1is
ONpENEICHUST XapakTepa Cpeabl B pacTBOpax KHUCIOT W IIEJIOYel;  U3Yy4YEHHE

B3aUMOJIEUCTBHS KUCIOT ¢ METAJUIAMH, OKCHJIAMHA METaJUIOB,

PacTBOPUMBIMHU U HEPACTBOPUMBIMH OCHOBAHUSMM, COJISIMU; TOJIyYECHHE

HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHUE OJIHOTO METaJuIa IPYrUM U3 PacTBOPA COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U LIUHKA,

pElIEHNEe DKCHEPUMEHTAJbHBIX 3afady 1o TeMe «OCHOBHBIE  KJIAcChl
HEOPraHWYECKUX COEIWHEHHI»;  pELIEHUE OJKCIEPUMEHTANbHBIX 3aJad 10 TeMe

«DNEKTPOIUTHYECKAS
OUCCOLMALIMS»; PEIICHUE OJKCIEPUMEHTANbHBIX 3adad no TeMme «Baxuelmue

HEMETaJUIbI U UX
COCIMHEHHUS»; PEILEeHUE SKCIEPUMEHTAIBHBIX 3a/1ay M0 TeMe «BakHelilme MeTaibl 1

ux
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COCIMHEHUS»; XUMHUECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKA MPOTEKAHUS
peakuuii
MOHHOTO OOMEHA; KAa4eCTBEHHBIC PEAKIIMHM HA MPUCYTCTBYIOIINE B BOAHBIX PACTBOpAxX
WOHBL: XJIOpUI-, OpPOMHI-, HOAUI-, CyIb(daT-, docdar-, KapOOHAT-, CHUIMKAT-aHUOHBHI,
TUAPOKCUJI-UOHBI, KATHOHBl aMMOHMS, MarHusi, Kajblus, aJIIOMUHUS, Kejie3a (2+) u
xkenesa (3+), meau (2+), IIMHKA;
yMEHUE TMPEACTaBIATh PE3YNbTaThl dAKCIEpUMEHTa B (opmMe BBIBOJIOB,
JI0Ka3aTeNbCTB, IPaUKOB U TaOJIHUII U BBISBISATH YMIUPUUYECKUE 3aKOHOMEPHOCTH;

* BJaJICHUE MpaBUiaMHu 0€30MacHOr0 OOpaIlEeHUs! C BEIIECTBAMH, UCIOJIB3YEMBbIMH
B MOBCEIHEBHOM >KM3HM, a TAK)KE MpPaBUIaAMU TMOBEJCHUS B LEJSIX COCpPEKEHUS
3I0pPOBbsl U OKpYXAalolled MPUPOJHON Cpeibl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICMCTBUS HA JKUBBIE OPTaHU3MbI ONPEICIICHHBIX BEILIECTB, a TAKKE CIIOCOOOB
YMEHBIIICHUSI W TPEJOTBpAICHUS WX BPEIHOIO0 BO3JICUCTBUSA; IOHUMAHUE
3HAYEHUSA KUPOB, OCIIKOB, YTIIEBOIOB JIJIsl OPraHU3Ma YEeJIOBEKa,;

* BJIAJCHUE OCHOBAMHM XHMHYECKOW T'PAaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE
NPaBUJIBLHO HKCIIONb30BaTh WM3YUYEHHBIE BEIIECTBA M Marepuaibl (B TOM 4YUCIE,
MUHEpAJIbHbIE YAOOpEHHs, METaulbl U CIUIaBbl, MPOAYKTHl IEPEepabOTKU
IPUPOAHBIX HMCTOYHUKOB YTIJIEBOAOPOIOB (YIUIs, NPUPOAHOrO rasa, He(TH) B
OBITY, CEJIbCKOM XO3sIIICTBE, HAa MPOM3BOICTBE; YMEHHE IPUBOIUTH IPUMEPHI
IIPaBUJIBHOTO MCIOJB30BAHMS U3YUYECHHBIX BEIIECTB U MaTEPUAJIOB;

¢* YMCHHC YCTaHaBJIMBATH CBA3HW MCXKIY pE€albHO Ha6J'II-0I[a€MI>IMI/I XUMHUYCCKHUMH
ABJICHHUAMHA U IIPpOHCCCaMU, ITPOUCXOIAINNMU B MaKpPO- K MUKPOMHUPC, O0OBACHATH
IMPHUYNHBI MHOFOO6paBI/I$I BCUICCTB, YMCHUC MHTCTPUPOBATE XMMHUUYCCKUC 3HAHUSA
CO BHAHMAMMU APYTHUX yqe6Hbe IpcaAMCTOB C IIOMOIIBIO II€aarora,

* mpeiacTaBieHHEe O cdepax MPoPEecCHOHANBHON AESATENbHOCTH, CBSI3aHHBIX C
XUMHEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHHUSAX
XUMHUYECKOM HayKW; HaJU4Me OIbITa pabdOThl C pa3iMYHbIMM HCTOYHHKAMU
uHpopMauu 1O XUMHUM  (HAy4YHO-TIOMYJsipHAsh  JIMTEepaTypa,  CIIOBapH,
CHPaBOYHUKH, HUHTEPHET-PECYPCHI) C OMOPON Ha AJITOPUTM: YMEHUE OOBEKTHUBHO
OLICHWBAaTh MH(POPMAIMIO O BEIIECTBAX, MX MPEBPALICHUSIX M MPAKTHICCKOM
IPUMEHEHUH.

TpeGoBanus K NpeIMeTHBIM Pe3yJbTATaM 0CBOCHHA Y4eOHOI0 npeaMera
«Xumus», pacnpe/ejeHHbIe 10 rogaM 00y4eHust

PesynpTaTtel mo romaM (GopMyIHpYIOTCS TO TNPUHIUIY J0O0aBIEHUS HOBBIX
pe3yJIbTATOB OT TOJA K TOJYy, YK€ Ha3BaHHbIC B MPEIBIAYIIMX TOJax MO3UIUHU, KaK
MIPaBUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (pPe3ybTaThl OYEPEAHOTO TOJa
110 YMOJIYAHUIO BKJIKOYAIOT PE3YyJIbTAaThl MPEIbIAYIIUX JET).

23



8 KUIIACC

PAcKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJIEKYJId, XUMUYECKUII
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeECh (OJHOpOAHAs U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKyJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas A0JII XUMMUYECKOTO 3JIEMEHTA
B  COCIMHEHWH, MOJSPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
IEKMPOOMPUYAMETLHOCTIL® CTEIIEHb  OKHUCJIEHUWsS,  XUMHYECKas  peakius,
KiIaccu(pukanus peakiuil: peakiud COCIWHCHUS, PEaKIMH PAa3I0KEHUS, PEaKIHH
3aMeIIeHMs], peaKliuid OOMEeHa, K30~ U YHAOTEPMUUYECKUE PEAKIUU; MeNn1080U 3pdexm
peaxkyuu, AIpo aToma, HJIEKTPOHHBIN CIIOM aroma, aTOMHas OpOMTallb, PAIUYyC aToMa,
XUMHUYECKasi CBSI3b, MOJISIPHAS M HEMOJIIPHAS KOBAJICHTHASI CBSI3b, MIOHHAS CBA3b, HOH,
KaTUOH, aHWOH, PAcTBOpP, MAaccoBasl IO BemlecTBa (MPOLEHTHAs KOHIIGHTpAllus) B
pacTBOpe; WILTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUH (cM. 1. 1) 1

IMPUMCHATb O3TU IMOHATHUA IIPU OIMMCAHHMHU BCIICCTB U HUX HpGBpEII.HCHHfI; HCIIOJIB30BAaTh
XUMHNYCCKYIO CUMBOJIMKY HJIsSI COCTABJICHUA ¢)OpMy.TI BCIICCTB,

MOJIEKYJISIPHBIX YPaBHEHUM XUMUUYECKUX PEaKIMi, SJIEKTPOHHOIO OanaHca; OnpeaesTh
BaJICHTHOCTh aTOMOB DJJIEMEHTOB B OMHApHBIX COCJUHEHUSX; CTENEHb OKHCICHHUS
AJIEMEHTOB B OWHApPHBIX COCAMHEHHUSX C OMOPOM Ha OMpenesieHHs, B TOM 4YHUCIE
CTPYKTYPUPOBAHHBIC;, TMPHUHAIJIEKHOCTh BEIIECTB K  ONPEACIEHHOMY  KJAacCy
coelMHEHU 1o (opmyiaM; BHUJ XUMUYECKON CBsi3M (KOBaJeHTHas M HWOHHAs) B
HEOPraHMYECKUX COCAUHEHUSAX; MMETh MPEJICTABICHUE O CUCTEME XUMHUYECKUX 3HAHUH,
YyMETb C IIOMOIIBIO YYUTENSl IPUMEHATh CHUCTEMY XHMUYECKUX 3HAHUM, 1A
YCTaHOBJIEHUS B3aUMOCBSI3U MEXy U3YYECHHBIM MAaTEPUAIIOM U ITPU MOJTYUYEHUU HOBBIX
3HaHUW, a Takke Tmpu padoTe C MCTOYHUKAMHM XHUMHYECKOH HWH(OOpMAaIIHH.
OpueHTUpOBATHCS B TOHATHSIX U ONEPUPOBATH UMHU HAa 0a30BOM YpOBHE, NMPUMEHSTH
MPU BBITIOJTHEHUU YYEOHBIX 3aJaHUW M PEUIeHWH PACUETHBIX 3ajlad C OMOpod Ha
QITOPUTM YUEOHBIX JEHCTBUN M3yUEHHBIE 3aKOHBI U TEOPHH: 3aKOH COXPAHEHHS MaCCHI,
ITepuomnueckunt 3akon [[.M. MenneneeBa, sakon nocmosncmea cocmasa, 3aKOH
ABorajzipo; aToMHO-MOJeKyJsipHas Teopusi. COOTHOCUTH 0003HAuYCHUS, KOTOPHIC
umerorcst B Tabnuie «llepumommueckas cucremMa XuMH4eckux siaemeHtoB [ U.
MenzaeneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS ATOMOB XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij siApa, OOIIee YKCIIO JJICKTPOHOB M pacmlpeeieHrue X To
AJIEKTPOHHBIM CJIOSIM); KJIAaCCU(UIIMPOBATh XUMUUYECKUE AJIEMEHTBHI; HEOPTaHUYECKUE
BEILIECTBA; XUMHUYECKUE peakiuu (M0 YUCIy W COCTaBy YYaCTBYIOIIMX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3 (DEKTy, MO0 W3MEHEHUIO CTETICHH OKHCICHHUS] XUMHUYECKUX
AJIEMEHTOB) C OMOPOM Ha CXEMbI; XapaKTEPU30BaTh (OMUCHIBATH) OOLIUE XUMHUUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKAAs OMNUCAHUE MPUMEPaAMHU
MOJIEKYJIAPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIMKA C ONOPOU Ha
CXEMBbI; TPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOECHUS;

2
3)_IGCL " fajie€ KypCuBOM 0003HaYarOTCSA IUIAaHUPYEMBIC MPEAMETHBIC PE3YJIbTAThl, KOTOPBIC MOT'YT OBITh IIOTCHIIMAJIbHO

JIOCTUTHYTHI 00ydarommMcs ¢ 3[1P, HO He ABISAIOTCS 00s3aTELHBIMH.
24



BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIIECHUN B PA3JIMYHBIX YCJIOBUSAX IOCIE
OpPEIBAPUTEIBLHOTO OOCYXAEHHS C IEJaroroM; BBIUUCIISITH  OTHOCHUTEJBHYIO
MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MACChI BEIIECTB; MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA
1o ¢popMyJie COEMHEHHSI; MACCOBYIO JIOJII0 BEILIECTBA B PACTBOPE; MIPOBOAUTH PACUETHI
[0 YPaBHEHUIO XMMHUYECKOW PEAKUUU C OMOPOW Ha alIrOpPUTM; MPUMEHATh OCHOBHBIE
OIlEepALU MBICIUTEIbHON AEATENbHOCTH — aHAJINU3 M CHHTE3, CpaBHEHUE, 0000IIeHHe,
CUCTEMAaTH3alMsl, KiIacCU(UKaALKs, BbISIBJICHUE TPUUMHHO-CIEACTBEHHBIX CBSI3€H — JUId
M3Y4YEHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH; €CTECTBEHHO-HAYYHbIE METOMbI
NO3HaHMUsI — HaONIOIEHHWE, U3MEpPEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT (peanbhbulll U
MbICTIeHHbIlL) TIOA PYKOBOJACTBOM TIeNlarora; ClIe0BaTh IpaBHJIaM IIOJb30BaHHUS
XUMHUYECKON TOoCcyoM U J1a0opaTOpHBIM OO0OpYyJOBaHHEM, a TakkKe IMpaBUiIaM
oOpallleHus C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMHU [0 BBIIOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX ONBITOB IO TMOJYYEHHIO M COOHMpaHUIO Tra3000pa3HbIX
BEIIECTB (BOAOpPOJA M KHCIOpPOJa), NPUTOTOBICHUIO PACTBOPOB C OINpeAeIEHHON
MAacCOBOM J0JIEW PACTBOPEHHOTO BEUIECTBA; IJIAHUPOBATH U IPOBOAWTH XUMHUYECKHUE
DKCIIEPUMEHTHl II0 PACHO3HABAaHUIO PACTBOPOB ILEJIOYEHM M KHUCIOT C ITOMOIIBIO
UHIUKATOpPOB (JakMmyc, (eHondTanens, METWIOpaHX M Jp.), HOJITBEPKIAIOLINX
KAUeCTBEHHBI COCTaB HEOPraHMYECKUX BEIIECTB (KAUECTBEHHBIE PEAKIMH HA HOHBI)
101 PyKOBOJICTBOM ITI€Jjarora.

9 KJIACC

PACKpBIBaTh CMBICII OCHOBHBIX XUMHMUYECKUX IIOHATHM: XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHUCIICHUS, XMMMYECKas pPEakuus, XUMHUYECKas
CBSA3b, MENI060U d¢hghexkm peakyuu,Moyb, MOJSPHBIA 00BEM, PACTBOP; DIEKTPOJIUTHI,
HEDJIEKTPOJUTHI, D3JEKTPOJIUTUYECKAs JAUCCOLMALMS, pPEeaKIMU HOHHOTO OOMEeHa,
KaTajau3aTop, Xumuueckoe pasHosecue, obpamumvie U Heobpamumvle peaxyuu,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEaKLUU, OKHCIIUTETD, BOCCTAHOBUTED,
OKHCJICHUE U BOCCTAaHOBJIEHWE, aJUIOTPONHUs, aM(POTEPHOCTb, XMMHYECKas CBS3b
(koBayieHTHasi, WOHHAs, METAJUIMYECKas), KpHUCTAIUIMYEeCKas pEMETKa, KOppo3usl
Memainnos, CHIagbl, CKOPOCMb XUMUYECKOU peaxkyuu, TPENeTIbHO JOMYCTUMAs
koHueHtpauuss (IIJIK) BemectBa; WIUIIOCTPUPOBATH  B3aUMOCBS3b  OCHOBHBIX
XUMUYECKUX MOHATUH (cM. 1. 1) u

NPUMEHSTh 3TU MOHATHSA MPU OMHUCAHWU BEIIECTB M MX IMPEBPAILCHUN; UCIOJIb30BATh
3HAKK W CUMBOJIBI JJisi (DUKCAlMU pe3yJbTaTOB HAOJIIOJECHUM, COCTaBICHHUS (POpMYI
BEIIECTB WM YPAaBHECHHM XMMHUYECKHX PEaKUWW, 3alllMCU JaHHBIX YCIOBUW 3ajad.
Hcnonb3oBath 0003HaueHUs, umeromuecs B llepuoandeckoit cuctemMe W TabIuUIle
pPAacTBOPUMOCTH KHCJIOT, OCHOBAaHMM M COJIEM B BOJE JJI BBINOJHECHUS 3aJaHUU.
ONPENIENATh BAJEHTHOCTh MW CTENEHb OKHUCICHUA XUMHYECKHX DJJIEMEHTOB B
COCIMHEHUAX PpA3JUYHOrO0 COCTaBa; MPUHAIJICKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIaCCy COCAMHEHUM C ONOpOM Ha ONPENEJICHHS, B TOM UHCIE CTPYKTYPUPOBAHHBIE;
BUJIbI XUMHUYECKOU CBSI3M (KOBAJEHTHAs, HOHHAs, METAJUINUECKasi) B HEOPTaHUYECKUX
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COCIMHEHMSX; 3apsij] HMOHA MO XUMHYECKOH (QopMmylie; XapakTep Cpeasl B BOJHBIX
pacTBOopax KHCIOT W ILEJIOYEH, mun Kpucmaiiudeckol peulémku KOHKPEemHO20
gewyecmea, packpeiBaTth cmbica llepuomnueckoro 3akona J[.M. MengeneeBa wu
JE€MOHCTPUPOBATh €r0 IIOHUMAHUE: ONUCHLIBAMb U XAPAKMEPU306ams TAOIUUHYIO
dopmy Ilepuoanueckoil CHUCTEMBI XUMHYECKHX JJEMEHTOB: pa3lu4aTh IMOHATHUS
«rnaBHasg noarpynna (A-rpymma)» u «modoouyHas noxarpymnma (b-rpynma)», manbeie u
00JbIIKE MEPUOJIBI; cOOmHOCUMb 0003HAYEHUSI, KOTOPbIE UMEIOTCA B MEPUOJUUYECKON
Ta0IUIE, C YACTOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XHUMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apsa szpa, 0011Iee YMCIIO0 JIEKTPOHOB U PAaCHpPEICICHUE UX M0 AIEKTPOHHBIM
CIIOSIM); 00BACHAMb O0IIME 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWCTB XHMHUYECKUX
AJIEMEHTOB M UX COEJUHEHUM B MpeAenax MajblX MEPUOJIOB U TIIABHBIX MOATPYII C
y4éTOM CTPOEHHS HUX aTOMOB; KJIaCCU(QUIMPOBaTbH XHUMUYECKUE  DIIEMEHTHI;
HEOPraHWYECKHUE BEIIECTBA; XUMUYECKUE PEaKIUu (110 YUCIY U COCTAaBY YYaCTBYIOLIUX
B pEakLMU BEILECTB, MO TEIUIOBOMY 3(PQEKTy, MO MU3MEHEHHIO CTEHNEHEH OKHUCIIEHUs
XUMHUYECKUX 3JIEMEHTOB) C OMOPOM HAa CXEMBI; XapaKTepHU30BaTh (OMUCHIBATh) OOIIUE U
cnenu(puuecKkre XMMUYECKHE CBOKCTBA BEILECTB PA3IMYHBIX KJIACCOB, MOJATBEPKAAs
ONMCAHUE IPUMEPAMU MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOIINUX
XUMHUYECKUX PEAKIUI C OMOPON Ha CXEMbI; COCTABIISITh YPABHEHHUSI JICKTPOIUTHUECKOM
JUCCOLMALIMM KHUCIIOT, IIEJI0YEH U COJIEH; IOJIHBIE U COKPAICHHBIC YPABHEHUS PEAKIIUMA
MOHHOTO O00OMEHa; YpaBHEHHS pEakUuid, MOJITBEPKAAIOIIMX  CYIIECTBOBAHHE
TEHETUYECKOM CBS3M MEXY BEIIECTBAMM PA3IMYHBIX KJIACCOB; PACKPBIBATH CYLIHOCTb
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI

MTOCPEJICTBOM COCTAaBJICHUS JJICKTPOHHOTO OajaHca ATHUX PEaKIUi; MPOrHO3UPOBATH
CBOMCTBAa BENIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS, BO3MOXKHOCTH TMPOTEKAHUS
XUMUYCCKUX TIPEBPAIICHUNA TIIOCIAE TPEABAPUTEIBHOTO OOCYXKICHHUS C II€IaroroMm;
BBIYHCIIATh OTHOCHUTENBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MacCOBYIO
JI0JIF0 XUMUYECKOTO 3JIeMEHTa o (popmylie COSAMHEHMS; MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpEe; MPOBOAWTH PACUETHI MO YPABHEHUIO XUMHUYECKOW pEakIUh C OMOpOd Ha
QJITOPUTM; CIIEZIOBATh MPaBHJIaM TOJIb30BaHUSI XUMHUUYECKOHN MOCYI0M U JIA0OPATOPHBIM
o0opyIoBaHHEM, a TaK)Ke IMpaBWJIaM OOpAIICHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBITTOJTHCHHUIO JTa00PATOPHBIX XUMUYECKHUX OIBITOB I10 MOTYUYCHUIO U
coOUpaHUI0 Ta3000pa3HBIX BEIIECTB (aMMHaKa W YIJIEKUCIOrO Trasa); MPOBOJWTH
pEeaKInH, MTOATBEPKIAOIINE KAUYSCTBEHHBIN COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM IYTEM XJIOpUJ- OpOMUI-, HOIUI-, KapOoHAT-, ¢ocdaT-, CUITUKAT-, CyIb(at-,
THJIPOKCH/I-HOHBI, KATHOHBI aMMOHHMS ¥ MOHBI U3YYCHHBIX METAJIIOB, MPUCYTCTBYIOIIHE
B BOJHBIX PAacTBOpaX HEOPTraHWYECKHUX BEIIECTB; NMPHUMEHIThH OCHOBHBIC OICPAIHH
MBICTUTEILHON JICATCIBHOCTH — aHalli3 H CHHTE3, CpaBHEHHE, 0000IIeHHE,
CHUCTEMAaTH3AIMIO, BBISIBJICHUEC TMPUYMHHO-CICACTBEHHBIX CBSI3ed — I W3YYCHHS
CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIUH; €CTECTBEHHO-HAYYHBIC METObI IIO3HAHUS —
HAOJTFOICHHE, U3MEPECHHE, MOCIIUPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN ).
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TEMATUYECKOE IINTAHUPOBAHUE

TemaTnyeckoe IIAHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHUE KaX A0 TEMbI Y4EOHOr0 MpeaMeTa « XUuMUs»
[IpumepHOI amanTUPOBAHHON OCHOBHOM OOpa3oBaTENbHOW MpPOrpaMMbl OCHOBHOI'O OOIEro 0Opa3oBaHMsA OOy4aroUIMXcs ¢
3aJIepP)KKOM NICUXUYECKOTO Pa3BUTHS, B LIEJIOM COBMANAlOT C COOTBETCTBYIOIIMM paszzaenoMm [IpumepHoii paboueil mporpaMmsl
yuebHOro mpeaMeTa «XHMHs» OCHOBHOW 0O0pa3oBaTelIbHONW MpOTpaMMbl OCHOBHOTO oOmiero oOpa3oBanus. [lpu sTom
Opranu3zaius BlipaBe camMa BHOCUTb WU3MEHEHHUS B COJAEpkaHUE U pacHpelesIeHne yueOHOro Marepuaia o rojaM oOydeHus, B
MOCJIEIOBATEIbHOCTh M3YUEHHUSI TEM U KOJWYECTBO YAaCOB HA OCBOCHHME KaXKJIOW TEMBbI, ONPEIEICHHE OpraHU3alMOHHBIX (opM
oOyueHuss U T.. OOOCHOBAHHOCTh JAHHBIX M3MEHEHHH ompesensercs BblOpaHHBIM oOpa3oBaTenbHOM opraHuzanueii YMK,
WHJIUBUYAIbHBIMU TCUXO(PU3HUUYECKUMU OCOOEHHOCTSIMU KOHKPETHBIX oOydwatouuxcst ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMH
y4eOHBIX TEM, PEKOMEHIALUSIMU 10 OTOOPY M aJanTaluy yueOHOTO MaTepuaia o XMMUH, PeICcTaBIeHHbIMU B [losicHUTEIbHOM
3aIUCKE.

[Ipensaraem 2 BapraHTa MPUMEPHOTO TEMATUYECKOIO IJIAHUPOBaHUS i oOyyatomuiics ¢ 311P: nmepBeblil nmpeanonaraet

OCBOEHHUE MPOTpaMMbl B MHKIIIO3UBHOM KJIACCE; BTOPOU — B OTJEJILHOM KJlacce.
1-i BapuaHT
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KIIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMS)

NpumepHbie TeMbl, OCHOBHOE cogepiKaHue OCHOBHble BUAbl AeATeNbHOCTU O0byualowmxca
pacKpblBalowme gaHHbIN pasgen
nporpammol,
M KOANUYECTBO YacoB, OTBOAMMOE
Ha MX u3yueHune

Pa3zneu 1.IlepBoHayajbHble XUMHYecKkHe NOHATUSA(20 U)
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Tema 1. XuMus — BakHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJ/ioBeKa

(54)

[IpeameT XUMHUU. Pob XUMUU 8 HCU3HU He108eKd. XUMUS 8
cucmeme Hayk. Memodsl NO3HAHUS 8 XUMUU.

Tesa u BeuecTBa. Pusndyeckue CBOMCTBA BeLECTB. ArperaTHoe
cocTosiHMe BelecTB. YHcThle BellecTBa U cMecH. Cioco6bl
pasfiesnieHus cMeceil. PU3nUUECKUE U XUMHUYECKUE SIBJEHUS.
[Ipy3HAKHU U YCI0BUS MPOTEKAHUS XUMUYECKUX PeaKIui.
3HAKOMCTBO C IpaBUJIaMHU 6e30MacHOCTH U MPUEMaMHU paboThI B
XUMUYECKOH J1abopaTOPHH.

JleMoOHCTpauuu

1. JlabopaTopHO€E 060pyZOBaHHE.

2. Pa3simuHble BUAbI XUMUYECKOUN NOCYIbI.

3. 06pa3sibl BELIECTB.

4. Crioco6bl paszeseHus cMecelt (puabTpoBaHue,

BbllapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U IpaKTH4YeCKUe pa6oThl JlabopamopHble
onbimbl:

OnucaHre pU3NYECKUX CBOWCTB BEILECTB.

PasgeseHue cMecH C MOMOIIbI0 MarH1Ta.

Ilpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060pyi0BaHUE U NPHUEMbI PaGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMHYECKOH 1abopaTopuu. Ne

2. OYMCTKa 3arpsisHEHHOW NMOBapPeHHOW CoM
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PackpbIBaThk CMBIC/I U3y4aeMbIX NOHATHH C IOMOIIbIO MTeJjarora.

PackpbIBaTb posib XUMHUH B IPUPO/ie U *KU3HU YesIoBeKa, eé CBA3b C JPyTrUuMU
HayKaMH.

Pa3snyaTh YyMCThIe BelllecTBa U CMeCH; O HOPOJHbIe U HEOJHOPO/IHble CMeCH;

Pa3nuuyaTe pusnyeckue U XUMUYeCKHe sIBJIeHUs C OTIOPOH Ha ONpeseseHusl.

OnpenensaTe NIPU3HAKK XUMHYECKUX peaKLUi U YCI0BUSA UX TPOTEKaHUs.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMHUYECKOH NMOCY10H U JJabopaTOPHbIM
060py/il0oBaHHEM, A TAK)Ke NIPaBUJIaM O6pallleHUs C XUMUYeCKHUMHU Bellle-CTBaMH
B COOTBETCTBHHU C MHCTPYKIUSMHU 10 BBIITOJTHEHHUIO TPAKTUIECKHUX PAbOT MOJ,
KOHTPOJIEM IleJiarora.

[l1aHMpPOBATh U MPOBOJUTHL XUMUYECKUH IKCIIEPUMEHT 110 U3YYEHHUI0 U
ONKMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs CMecei
BelLleCTB I10/] PyKOBOACTBOM Ieiarora ¢ o6cy»zieHueM IJIaHa paboThl.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIPaBOYHbIe MaTepHaJbl, pecypchl UHTepHeTa noj
PYKOBOACTBOM Iefarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anapaT Kypca XUMUU



Tema 2. BemecTBa
U XUMUYEeCKHe peaKIuu
(154)

AToMBI U MOJIEKYJIbl. XUMUY€ECKHE 3/IeMEeHTbI. 3HaKU (CUMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIpHOE YYeHHe.

Xumuyeckas Gopmysia. BaeHTHOCTb aTOMOB XUMHYECKUX
3JIeMeHTOB. 3aKOH NOCMOSIHCMEa cocmasa 8ewjecms.
OTHOcHUTe/IbHasA aToMHas Macca. OTHOCHTe IbHAsA MOJIeKyIsIpHas
Macca. MaccoBast fj0J1s1 XHMUY€eCKOIo 3J1eMeHTa B COeIMHEHHUH.
dursnyeckre U XMMHUYeCKUe sIBJIeHUS. XMMUUYecKasl peaKLHsl.
[Ipy3HAKKU U YCI0BUSA NPOTEKAHNUS XUMUYECKUX peaKIui.
X¥MHYecKHe ypaBHEHH .

TUNbl XUMUYECKHX peaKLUH (coeJMHeHUs, pa3IoKeHus],
3aMelleHHUs], 00MeHa).

3aKOH cOXpaHEeHHUs MaccChl BeLleCTB.

M. B. /lomoHOCO8 — yuéHblli-3HYuK10Nneducm.

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYyNKe, KUIeHUE U
KOH/IeHCaLus BOJbI U T. 11.).

XuMHYecKue siBjieHus (TopeHue CBeYH, pa3JiodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
passioxenue ruapokcuaa meau (1), B3aumoeicTBUe xese3a c
cepoii, B3aUMO/JIeHCTBUE KeJie3a ¢ pacTBopoM cosu Megu(11)).
OnBIT, WJIIOCTPUPYIOLIUH 3aKOH COXPaHEHHsT MacChl.

JNlabopaTopHbie U NpaKkTUYeckue pabotbl JlabopamopHvie
onbimol:

[IprMepsb! pusnyecKux sABJEHUN (I1aBJIE€HUEe BOCKA, TassHHE
JbJa).

[IprMepbl XUMUYECKUX SIBJIEHUH (IpOKaJuBaHUE MeJHOH
MPOBOJIOKH, B3aUMO/IeICTBUE MeJia C KUCI0TOU). Mozenu
aTOMOB U MOJIEKYT

MpaKkTnyeckasa pabota No3 MpU3HAKM NPOTEKAHNA XUMUYECKUX
peakuui

Bbi4qucneHusi

— OTHOCHUTEJILHOU MOJIeKyJIHpHOﬁ MacCcChbI BeIeCTB; —

MaccoBOH 101K XUMHYECKOI0 3JIeMeHTa 1o Gpopmy.Jie
CcoeJMHEeHHH.

[IpMMeHSATb eCTECTBEHHO-Hay4YHble METO/Ibl I03HAHUS (B TOM YHCIIE
HabJl0/leHue, MO/leJIMPOBaHNe, 9KCIIEPUMEHT) Y OCHOBHbIE OIlepaLiy
MBICJIUTEBHOU J1esITEbHOCTH (CpaBHEHUE, KiaccupuKalus) st U3y4eHUs1
BelIeCTB ¥ XMMHUYECKUX PeaKIMi ¢ 0Mopoil Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH NOHATHS
IPY ONMCAHUM CBOMCTB BEIeCTB U UX NPeBpalleHHH C 0OpPOH Ha NJIaH U
KJII0YeBbI€e CJIOBA.

PazsnnyaTh Ppu3nyecKre U XMMHUUYECKUE SIBJIEHUS, 06 bSICHATD UX CYLIHOCTb C
TOYKH 3PEHUs AaTOMHO-MOJIEKYJIIPHOTO Y4EeHHUs C ONOPOH Ha onpeJiesieHUs U
CXeMBbl.

OnpefiesiTh IPU3HAKU XUMUUYECKUX PeaKIUH, YCI0BUSA UX IPOTEKaHUs.

OO6BACHATD CYIIHOCTb GU3NYECKUX U XUMHUYECKHX IBJ€HUN C TOUKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHHs C UCNI0Ib30BaHHEM BU3YaIbHOU ONOPEI.

KnaccuduuupoBaTh XMMHUYecKHe peaklyy (110 YUCIY U COCTaBY pearupynoumx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbI GMHAPHBIX BELECTB [0 BaJIEHTHOCTH U ONPEJeIATh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOH HA aJITOPUTM yueBbHbIX
NeNCTBUM.

PaccTaBiATb K03GOHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJIFCOPUTM y4eOHBIX JeHCTBUH.

CrneoBaTh NpaBUIaM N10J1b30BAHUSA XUMUUYECKOHN NOCYA0H U 1ab0paTOPHBIM
060pyI0BAaHKEM, @ TAKXKe TPAaBUJIaM 06pall[eHHs C BellleCTBaMU B COOTBETCTBUH
C UHCTPYKIUSMH I10 BBIIIOJIHEHHIO JJa60PaTOPHBIX XUMHUYECKHX ONBITOB MO/
KOHTpOJIEM IIeZiarora.

Hcnonb3oBaTh MNpU  BBINOJTHEHMHM Yy4YeGHBIX 3aZaHUd M B mpolecce
UCC/IEIOBATENbCKOM  /1eITE/IbHOCTH  HAy4HO-NOMYJSAPHYI0 JIMTEPATYpy
XMUMHUYECKOI'0 COZlepKaHUs, CIpaBOYHble MaTepuaJsbl, pecypcel UHTepHeTa
10/], pyKOBO/ICTBOM Iefiarora.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
MHbOpMaIHIo0 U3 yiebHHUKA U CIPABOYHbIX MaTEpPHAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN anapaT Kypca XUMUU

Paspes 2. BaxxHelMe npeAcTaBUTe/Id HeopraHmyeckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga,.
MoHATHe 06 oKcnpgax

(54)

Bo3ayx — cmech rasos. CoctaB Bo3gyxa. Kuciopog —

3JIEMEHT U POCTOE Bellle- CTBO. 030H — a//10mponHas
Modugukayus Kucsa0pooa.

HaxoxzeHue Kuca0poa B 1pupo/e, GU3nuecKre U XMMUYeCKHe
CBOWCTBA (peakL 1y OKUC/IeHHUs], FOpeHHe). Y CI0BUsA
BO3HMKHOBEHUS U IPeKpalleHUs ropeHust. [IoHsATHE 06 OKCHZAX.
Cnocobbl nosyyeHus Kucaopoda 8 1abopamopuu u
npomuluwienHocmu. [lpumeHeHue kucjaopoa. Kpyrosopor
KHUCJIOPOJia B IPUPOJIE.

Tens08011 3ghekm xumuueckoll peakyuu, noHssmue o
mMepMOXUMU4eCKOM ypaeHeHUU, IK30- U IHJJ0TEPMUYECKUX
peakLHusX.

Tonaueo (Hegpmb, y2o1b u Meman). 3azpsizHeHUe 8030yxd, CNOCOObL
e2o npedomepaujeHus. YcuieHue napHukogozo agpgexma,
paspyuleHue 030H08020 C/0S1.

[AemoHcTpauum

BzaumogeiictBue pocdopa, cepsl U Kese3a ¢ KUCIA0POAOM
(BO3MOXKHO UCNOJI30BAHNE BUJIEOOTBITOB).
OnpezesieHre cofiepKaHusi KUCI0PO/ia B Bo3ayxe. ONbIThI,
JEeMOHCTPUPYIOIYe YCI0BUA BOSHUKHOBEHUS U
npeKpaleHus FroOpeHus.

JNabopaTopHble U NpaKkTUYeckue pabotbl JlabopamopHblil
oneim:

O3HakoMJIeHHe c 06pa3LiaMi OKCHU/I0B.

IIpakmuyeckas paboma:

Ne 4. [TosiyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

BbiqucneHusi
— MOJ'IEKyJ'IﬂpHOﬁ MacCChbl KMCJIOpOJa U 030HA HA OCHOBAaHUHU
aTOMHOM MacChbl XMMHYECKOI0 3JIeMeHTa
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PackpbIBaTb CMbICJ U3yYaeMbIX IOHATUH U IPUMEHATb 3TH NOHATUSA NIPU
ONMCAaHUM CBONCTB BelleCTB U UX NpeBpallleHUH ¢ HCI0J1b30BaHUEM ONIOPHBIX
CJIOB W KJIU1IIe.

XapakTepu3oBaTb (ONUCBIBATB)C ONOPOI HA NAAH, CXeMY, KPAMKYIO 3anuch
COCTaB BO3/yxa, U3NUECKHEe U XU-MUYECKHEe CBOMCTBA KHCJIOPO/A, CIIOCOOEI
ero MoJiy4eHus, IpMMeHeHe U 3HaueHHe B IPUPOJie U XU3HU YesIoBeKa.

CpasHusamb peakyuu 20peHust U Med1IeHH020 OKUC/IEHUS C TIpeJiBapUTebHbIM
o6CcyKJileHeM IIapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOGOPHI /IS TOJIyYeHHUs KHUCI0poZa (BbITeCHEHHEM BOJbI M BO3/yXa).

Pacrno3HaBaTb ONBITHBIM NyTEéM KUCJI0POJ, O KOHTPOJIEM lefiarora.

Hcnonb30BaTb XMMHUUYECKYI0 CUMBOJIMKY [JJIsl COCTaBJeHHUs (GOpMyJ BeLlecTs,
MOJIEKYISIPHBIX YPaBHEHUH XUMUYECKHX PeaKLUH ¢ y9acTHeM KHUCI0poa.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKUX NP06JeM, CBI3aHHbIX C 3arpsi3HEHUEM
BO3/yXa.

CiefoBaTh NpaBU/IaM 6e30MacHON paboThl B 1aGOPaTOPHUH MPU UCIOJIb30BaHUHU
XMUMHYeCKOH MOCyibl U 060PyA0BaHHUSA 110/, KOHTPOJIEM [1€Zlarora, a Takke
HpaBu/IaM 06palleHHs C TOPIOYMMHU BellleCTBAMH B GBITY.

[11aHMpPOBATE U OCYLIECTB/ISATD HA MPAaKTHKE XUMUYeCKUe IKCIIepUMEHTHI,
IPOBOJAUTD HAGJII0/JeHUS, ieJIaTh BBIBO/IBI 10 Pe3yJ/IbTaTaM 3KCIepUMEHTA M0/
PYKOBOZCTBOM Ilefiarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpyImie.

HWcnosib30BaTh NpHY BHIIIOJHEHHH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIe/0BAaTeNbCKOH JlesTeIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYeCKOT0 CoJiep>KaHus, CIpaBOYHble MaTepuaJbl, pecypcbl MHTepHeTa oA,
PYKOBOACTBOM Iejarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBEThI C ONOPOM Ha
vHdopMaLuIo U3 y4eOHHKa U CIPaBOYHbIX MaTepHaJOB C ONOPOH Ha IJIaH,
rPpaMOTHO UCI0JIb30BaTh U3Y4YEeHHbIN NOHATUHHBIN annapaT Kypca XUMHUU



Tema 4. Bogopoga. Bonopoa — asieMeHT U npocToe BelllecTBO. HaxoxaeHue B PackpbIBaTh CMBIC/ U3y4YyaeMbIX IOHSITUH U IPUMEHSTh 3TH MOHATHS IPU

IloHATHE 0 KMCJIOTAX U COJISIX  NpUpoJie, GU3NYeCcKHe U XUMHUYeCKHe CBOHCTBA (Ha mpuMepe OTIMICAHUH CBOMCTB BEeLIECTB U UX NpeBpallleHH.
(54) B3aMMO/IEHCTBUSA C HEMETA/LJIAMU U OKCHU/IJaMU METAJIJIOB), XapakTepu3oBaTh (ONUCHIBATh) GpU3NYECKHe U XUMHUYeCKHe CBOHCTBA BOJOPOAa,
NpUMeHEeHHe, CNOCO6bl NOAYHEHUS. CIOCOOBI ero MoJIy4YeHus, IpUMeHEHHE C ONIOPOH Ha IIJIaH, KPAaTKYo0 3aMKCh,
IToHATHE 0 KUCJIOTAX U COJIAX. CXeMy.
CobupaTh Npubop [/ MOoJAyUEeHHsI BOJOPO/Ja C UCII0JIb30BaHUEM BU3yaJlbHOM
JemoHcTpaLmm p pu6op A y [10pO/ y

OIOPHI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.JI BELECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMUYECKHX PeaKLUH ¢ ydacTHeM BoJopoja C
ONOpPOU Ha a/ITOPUTM.

[TosiyyeHue, cobMpaHye U paclio3HaBaHHe BOJOPOJaA.
F'openue Bogopoaa.
B3aumopeticTBue Bogopoza ¢ okcugom menu(1l).

JNlabopaTopHble U NpaKkTUYeckue pabotbl JlabopamopHblii CJyieioBaTh NpaBuUiaM 6e30MacHOM paboThl B JIAGOPATOPHUU IPH UCIO/Ib30BAHUHU
onbim: XHMHUY€ECKOH MOCy/ibl U 000pyA0BaHUS 0, KOHTPOJIEM II€/]arora., a TaKkxe
B3aumoielicTBHE KUC/IOT C MeTa/lJIaMHU. npaBu/iaM 06pALLEHHUS C TOPIOYUMH BELECTBAMH B GBITY

Mpakmuueckas padoma: [11aHUpPOBATH U OCYLIECTBJISATh HA MPAKTHKE XUMUYECKHe IKCIIepUMEHTHI,

NnMpoOBOAUTH HaGJHOAGHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpHUMEHTA 110/

Ne 5. [TostyueHUe BOIOPOAA, U3YIEHUE €T0 CBOUCTB.
PYKOBOJCTBOM Iefiarora ¢ 06Cy»/ieHHueM IJIaHa paboThl, C UCII0JIb30BaHUEM

BbiyucneHus KJINLIE.
— MOJIEKYJISPHON Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOM Y4acTBOBaTh B COBMECTHOM paboTe B rPyIIIIE.
Maccbl XMMUY€eCKHUX 3J1eMEHTOB [InaHMpoOBaTh M OCYLIECTB/IATh Ha MPAaKTHKE XUMHUYeCKHe IKCIIepUMEHTHI,

HPOBOJUTH HAGJIIO/JEHUS, Ae/IaTh BBIBO/IbI 10 Pe3yJIbTaTaM KCIIePUMEHTA.
YyacTBOBaTbh B COBMECTHOM pa6oTe B rpyImie

Tema 5. KondyecTBeHHbIE KosmyecTBo BewectBa. MoJsib. MosiipHas Macca. 3aKoH PackpbIBaTh CMBIC/ M3y4YaeMbIX IOHATUN U IPUMEHATD 3TU MIOHATHSA, a TAaKXKe
OTHOLIEHUA B XUMHUH ABoragpo. MonsipHbIi 06 bM ra3oB. Pac4éThl M0 XUMUYECKUM U3y4YeHHbIe 3aKOHBI U TEOPHH JJ1S pellleHUs] pacyéTHBIX 3afiay C IOMOLbI0
(44) ypaBHEHUSAM. nejarora.

BBIYMCAATD MOJIIPHYIO MacCy BelleCcTB; KOJUYECTBO BelleCcTBa, 00'bEM rasa, Maccy
BelllecTBa € ONOpoM Ha o6pasel, Ha GOPMYJIbl;
[IpoBOAUTE pacdyéThl MO YpaBHEHHUSIM XUMHUYECKHX PeaKLMH ¢ onopoi Ha o6paser,

JeMoHCcTpanusa
06pasibl BellecTB KOJIMYECTBOM 1 MOJIb.

BbiyucneHus QJITCOPUTM y4eOHBIX JeCTBUI: KOJMYeCTBa, 06'béMa, Macchl BellecTBa 10

— 006béMa, KOJMYECTBA BEIECTBA ra3a IO ero M3BECTHOMY  H3BECTHOMY KOJMYECTBY, 06bEMY, MACCE PEATEHTOB UM IPOAYKTOB PEAKIHH.
KOJIMYECTBY BEleCTBA UK 06BEMY; BricTpauBaTh pasBépHyThblie NTMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOM Ha UH-

— 06'bEMOB ra30B 110 YPaBHEHHUIO PeaKIUU Ha OCHOBE 3aKOHa dopManuio U3 yuebHUKA U CIPAaBOYHBIX MaTePHaJIOB, [PAMOTHO MUCI0Jb30BaTh
06'bEMHBIX OTHOIIEHHUH ra30B M3y4eHHBIN OHATUHWHBIN annapaT Kypca XMMHH C IOMOILbIO IeJjarora.
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Tema 6. Boga. PacTBopsbl.
IToHsATHE 06 OCHOBAHUAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKyibl. PU3NUYECKUEe CBOMCTBA
BOJIbl. AHA/IU3 U cCuHMe3 — Memodbl U3y4eHUsl cocmasa 800bL.
XuMHYecKHe CBOHCTBa BOZbI

(pasnox{eHI/Ie, peakuuu ¢ HaTpueM, OKCUAO0M KaJIbI1HUd, OKCUL0M

cepsl V.
CoctaB ocHOBaHUU. [loHATHE 06 UHAUKATOPAX.

Boda kak pacmeopumess. PacTBopsl. Pacmeopumocms eeujecms

8 gode.

HacvlwenHole u HeHacblujeHHbIe pacmeopbl. MaccoBas #4014
BellleCTBa B pacTBOpe.

Posb pacmeopos 6 npupode u 8 sxcusHu yeaoseka. Kpyzosopom
800bl 8 npupode. 3arpsisHeHue NPUPOAHBIX BoA. OxpaHa U
OYHCTKa NPUPOAHBIX BOJ,.

JAemoHcTpauum

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BOIbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHHe BellecTB ¢ pa3/JIMYHON PaCTBOPUMOCTBIO.
HccnepoBanue pacTBOPOB KUCJIOT U Lie049el € TOMOLIbIO
HMH/JMKaTOPOB.

Na6opatopHble U npakTMyeckne pabotbl [Ipakmuveckas
paboma:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONlpeeIEHHOM MacCOBOM
JloJ1lell pacTBOPEHHOTO BellleCTBa.

BbiqucneHusi
— C UCITIOJIb30BAaHHWEM IMOHATHUA «MaccoBad A0Jid BelleCTBa B
pacTBOpe»
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PackpbIBaTb CMbIC/ U3y4aeMbIX NOHATUHN U IPUMEHATb 3TH NOHATUSA NPU
ONMCAaHUM CBONCTB BelleCTB U UX NpeBpallleHUH ¢ IOMOILbIO [leJjarora.

XapakTepusoBaTb QuU3HUecKHMe M XHMHUYeCKHe CBOMCTBa BOJbl, €€ pOJib Kak
pacTBOpHUTeJIS B IPUPOAHBIX IPOIeccax C OOPOM Ha IJIaH U CXeMy.

CocTaB/IAITh ypaBHEHUSI XUMUYECKUX PeaKLUH ¢ y4acTHeM BOJibI C OIOPOM Ha
cxXeMy.

OO6BACHATD CYILIHOCTb 3KOJIOIMYECKUX NP06JeM, CBI3aHHbIX C 3arpsi3HeHuEeM
IPUPOJHBIX BOJ, CIOCOGBI OYHMCTKH BOJbI OT IpHUMecel, Mephl 110 OXpaHe BOJ OT
3arpsisHeHM NocJle IpeJiBAapUTENbHOTO CTPYKTYPHUPOBAHUA MaTepHala.

[l1aHMpOBATh U OCYLIECTB/IATD Ha IPaKTHKe XUMUYeCKUe IKCIIepUMEHThI,
IPOBOJUTH HABGJII0JeHUS, leJIaTh Bbl- BOJBI 110 pe3yJibTaTaM
3KCIepUMeHTa 110/, KOHTPOJIeM N1e/iarora, C UCMoJIb30BaHUEM KIIHILE.

CrnesoBaThb NpaBu/iaM 6e30nacHO paGoThl B 1abOPaTOPUH NPH UCIOJIb30BaHUH
XUMHYECKOH MoCy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

[TpoBOANTE BBIYHC/IEHHS C IPUMEHEeHHeM NOHATHSA «MaccoBasl [,0J1s BellieCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
UCCJIe[0BaTeIbCKOH [lesATeIbHOCTH HayYHO-ONYJISIPHYI0 IUTEpPaTypy
XUMHUYECKOTO0 COJlep>KaHus, CIPaBOYHbIe MaTepHaJbl, pecypchl UHTepHeTa noj
PYKOBOACTBOM Iefarora.

BricTpauBaTh pa3BEpHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
MHopMaLuIo U3 y4eOHHKA U CIPaBOYHbIX MaTepHaoB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN allllapaT Kypca XMMUH 1oCIe
npeJBapUTebHOT0 CTPYKTYPUPOBAHUSA MaTepuaa



Tema 7. OCHOBHBbIE KJIaCChI
HeopraHu4ecKux
coeIUHEHU

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

OkcuApl: cocTaB, kaaccubukanus (0CHOBHbIE, KUCJIOTHBIE,
am@pomepHble, Hecoseobpasyroujue Ha npumepe okcuda yaaepoda
Il u okcuda azoma I, HomeHKJIaTypa. [loayYeHue OKCU0B
(B3aMmopeicTBMe ¢ BOAOM, KMCAOTaMy, Wwenodamu). OcCHOBaHUS:
COCTaB, KJ1accupuKanus (1e1041 1 HepacTBOPUMble
OCHOBaHHU), HOMEHKJIATYpa.

Kucnorsl: cocTaB, k1accuduKalys, HOMEHK/IATypa, Pu3nyecKkre
Y XMMUYecKHe CBOKWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMU COJISIMHU Ha IPUMepe COJITHON U CEpHOU KUCIOT),
cnocobbl noslyyeHusl. Psii ak THBHOCTH MeTaJL10B. Cosu
(cpenHUE): HOMEHKJIATYPA, CNOCO6LI NOAYHeHUS,
B3aMMO/JeHCTBHe coJlel C MeTa/lJlaMH, KUCJIOTAMH, 11leJI04aMH U
COJIAMM.

F'eHeTHYecKas CBA3b MeX/y KJIacCaMH HeOPraHUYeCKUX
coefrHeHUH. ['eHeTH4eckue pazaepl [loHATHE 06 aMPOTEPHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U aIIOMUHUS. XUMHAYeCK1e
CBOMCTBA - B3aUMO/IeICTBHeE C KMUCJOTaMU U lle09aMH.
PasnoxeHure npy HarpeBaHHUM.

JAemoHcTpauum

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMUHBIX KJIACCOB.
B3auMogelcTBYE pacTBOpa CEPHOU KUCIOTHI C OKCUJIOM
menu(ID).

Peakuus HeHTpasn3aLuu.

BrITecHeHHe 0JHOTO MeTaJlJIa [PYTUM U3 PACTBOPA COJIH.
JNlabopaTopHbie U NpaKkTUYeckue pabotbl JlabopamopHvie
onbimbi:

B3aumMogeiicTBUE KMCJIOT C MeTa/JIaMU.

[TosryyeHHe HEPACTBOPUMBIX OCHOBAHMUIMA.

B3auMogelicTBre HepacTBOPUMBIX OCHOBAHUMN C KHCJIOTaMHU.
Pasnoxenue rugpokcuza meu(1l) npu narpeBanum.
IIpakmuyeckas paboma:

Ne 7. PelieHHe 3KCIepMMEHTaA/NbHbBIX 33/ja4 10 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX COeIUHEHU».

BbivyucneHus

— M0 YpaBHEHUSIM XUMHUYECKUX peaKL Ui
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OrmpeneneHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH M0 MalIoHy.
CocraBiieHHE CXEM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUM Ha
OCHOBE OIIPE/EIEHHUS.

Cocrasienne GopMys OCHOBHBIX KJIACCOB HEOPIaHMIECKHX COSIUHEHHH 1 Ha3bIBaHUE
HX [0 MEXAYHAapOAHON U TPUBUAIBHOM HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OIIpe/ieNICH s U TaOJUIBI PACTBOPUMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCMEam ¢ ONOPOH Ha
OIIpEIeNICHUsSI, CXEMBI M TAOJIUITy paCTBOPUMOCTH.

CocTaBneHne TaOIUIbI TEHETUIECKUX PSOB U CXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJJACCOB HEOPTAaHWYECKHUX COCIHMHEHUID MO PYKOBOACTBOM IeIarora.
[Iporro3upoBaH#e CBOWCTB BELIECTB HA OCHOBE OOIINX XUMUUECKHUX CBOWCTB
H3y4YCHHBIX KJIACCOB, IPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C UCIIOJIb30BAHUEM
cxeMsl «I eHeTH4ecKas B3aNMOCBSI3b OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX COCTHHEHUI»
0] PyKOBOACTBOM II€arora.

CocraBiieHHE MOJICKYJIIPHBIX YPaBHEHUM peakuii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYYeHls BEIECTB N3YIECHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHIECKYIO B3aHMOCBSI3b MEXKTy HUMH, C OOPOH
Ha BepOabHYIO CXeMy B KaueCTBE 3PUTENBHOM OMOPEIL.

CocraBieHue MOJIEKYJIIPHBIX YPaBHEHUH peakiii 10 cXeMaM ¢ IpeABapUTEIIbHBIM
00CY)XJICHHEM BBIOOpA PearnpyroInuX BEIIECTB.

Brruncnenure no ypaBHEHUSIM XUMHYECKIX PEAKINN KOINIEeCTBa, 00bEMaA, MACCHI
BEI[ECTBA 0 KOJIIMIECTBY, 00BEMY, MacCce peareHTOB MM IPOAYKTOB PEaKIUH IO
aNTOPHUTMY.

[MnarnpoBaHye 1 OCYIIECTBICHUE HA IPAKTHKE XUMUYECKOTO SKCIEPHMEHTA 1
HaOJIOICHNS T10]] PYKOBOJCTBOM yIHTEIISL.

dopMynMpoBaHUE BBIBOJOB 0 pe3yIbTaTaM 3KCIIEPUMEHTA € HCII0JIb30BaHIEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEArora U BBIMOIHEHNE MIPaBHI 0€30MacHOi padoTH B
11ab0paTOPUH IIPH UCHOIB30BAHUN XUMHIECKOH MOCYABI M 000py10BaHNSI.
Vcrionp30BaHue Y BHIOJIHEHUN YUeOHBIX 3aaHHI U B IPOIECCE MCCIIEI0BATEIBCKOI
JEeATeTbHOCTH HAYIHO-TIOMYIIPHON JINTEpaTyphl XUMHIECKOTO COIEPKAHMS,
CIIpaBOYHBIE MaTepHabl, pecypchl MHTepHETa, OCcyIIecTBIeHre BEIOOpPa 1Mo
PYKOBOJCTBOM II€/Iarora.

BeicTpanBaHue pa3BEPHYTHIX MMCbMEHHBIX U YCTHBIX OTBETOB € ONOPOil Ha
nH(DOPMAIMIO U3 yueOHHUKA M CIIPaBOYHBIX MAaTEPHAIIOB, IPAMOTHOE MCIOJIb30BaHNE
U3YyUYCHHOT'O MMOHATUIHOTO arrapara Kypca XUMUU € UCIIOJIb30BAHUEM I1JIaHa, OIIOPHBIX
CJIOB, AJITOPUTMA.



Paspeun 3. [lepuoaudeckuii 3akoH u [lepuoguyeckasi cucteMa XUMHYECKHX 31eMeHTOB /I. U. MeHesieeBa. CTpoeHMe aTOMOB.
Xumnueckas cB3b. OKMCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE peaKuuu (15 4)
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Tema 8. MepnoanUeCcKnii 3aKOH U
MNepuopuyeckan cuctema
XUMUYECKUX 3/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKY KJIacCHUPUKALUY XUMUYECKUX 3J1eMEHTOB.
[ToHsITHE O TpyNIaxX CXOHbIX 3JIEMEHTOB (IeJI0YHbIE U
IeJI0OYHO3€eMeJIbHbIe METAJJIb], FaJIOTeHbl, UHEPTHBIE Ta3bl).
JsnemeHmol, Komopble 06pasyrom amgpomepHbsie Okcudsbl U
2udpokcuobl.

[leprosnyeckuii 3akoH U [leprou-yeckas cucTeMa XMMUYECKUX
aneMeHTOB /I. U. MeHnpeneeBa. [lepuo/bl, rpynnsl, N0Apynmbl.
®dusndecKuil CMbIC/I IOPSAKOBOr0 HOMepPA 3J1eMEHTA, HOMEPOB
nepuoia v rpynimsl.

Ctpoenue aToMoB. CocTaB aTOMHBIX A/iep. U30monbL.
JnekTponbl. CTpoeHUe 3JIEKTPOHHBIX 060/109€K ATOMOB MEPBbIX
20 xuMu4yeckux saeMeHToB [lepuoguyeckoit cucremsl /J. Y.
MeHaesieeBa.

XapaKTepUCTHKaA XMMHUYECKOI0 3JIeMEHTA 110 ero MoJ10XKeHUI0 B
[Tepuopudeckoit cucreme /. U. Menzeneena.

3akoHoMepHOCMU U3MEHEHUS C80lICM8 3/1eMeHM0o8 MAAbIX
nepuodog u 2/1a8HbIX nodepynn 8 3a8UCUMOCMU OM AMOMHO20
(nopsidkosozo) Homepa.

3Hauenue [lepuoduyeckozo 3akoHa u I[lepuoduyeckoli cucmembl
XUMUYeCKUX 3/1eMeHmos 0151 pa3eumus HaykKu u npakmuku. /. Y.
Mendeneee — yuéHulii, nedazoz u 2paxco0aHuH.

AeMmoHcTpauumn

KopoTkonepuoaHas u AJaMHHONepUouiHast GOpMbl
[leproanyeckoi cucTeMbl XMMUY€eCKUX 3j1eMeHTOB /I. Y.
MeHpesieeBa.

O3HakoMJIeHHe ¢ 06pa3iiaMy MeTa/lJIOB U HEMETAJLJIOB.
JNabopaTopHble U NpaKkTUYeckue pabotbl JlabopamopHblil
onbim:

B3aumopeiicTBre ru/ipoKcH/a [UHKA C paCTBOPAMU KUC/IOT U
ieja04ei
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PackpbIBaTh CMBIC/ TEPUOJUYECKOTO 3aKOHA 10/, pyKOBOACTBOM Iejarora.
[ToHUMaTb CcylllecTBOBaHHe NepUOAUYeCKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
3/1IeMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
coeJJMHEHUH OT MOJIOXKEHUS B IEPUOANYECKON CHCTeMe U CTPOEeHUsI aToMa C

HCI0JIb30BaHUEM CXEM U TabJIuL.

YcTaHaBIMBaTh CBA3b MeX/y MOJ0KeHHUEeM 3JIeMeHTa B IepUOJANYeCKON CUCTeMe
Y CTpPOEHHEeM ero aToMa (CoCTaB M 3apsj A/pa, o61lee YHCJI0 3J1eKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEeHUsI CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 110
rpynnam u nepuojam [leprojuiueckoil CHCTEMBI € TOMOLIbIO [TeJjarora.
XapaKTepH30BaTb XUMHUYeCKHe 3J1eMeHThI TepBbIX TPEX NEPUO/0B, KaJlus,
KaJIbIIMS 0 UX NoJIoKeHUIo B [lepuoaudeckoii cucreme /l. U. MeHzeneeBa.

CrnesoBaTh NpaBu/IaM 6e30nacHOM paGoThl B 1ab0OpaTOPHH NPH UCIOJIb30BAHUU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
uHbOpMaIHIO0 U3 yiebHHKA U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUNHBIHN annapaT Kypca XUMHUH T0cj1e
CTPYKTYPHUPOBAHMSA MaTepHaJia C UCII0/b30BaHUEM KJIUILIE.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie
CTPYKTYpPHUPOBaHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuogryeckyro
CUCTeMYy XMMHUYecKUX 3j1eMeHTOB /. U. MeHenieeBa, Tab 1M1y pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMUYECKUI PAJ HANIPsKeHUH
METaJJIOB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOGHBIX 33/JaHUH U B poLiecce
UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-MONYISAPHYI0 IUTEepaTypy
XUMHYECKOTO0 COJiepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypchl UHTepHeTa Mof,
PYKOBOACTBOM Nejarora



Tema 9. XumunuecKkas cBA3b. 3ﬂekmpoomput4ame/1bl-10cmb dATOMOB XMMHYE€CKHUX 3JIEMEHTOB.

OkucautenbHo- Xumuueckass CB3b (MOHHas, KOBaJleHTHasd MOJsApHAasd U
BOCCTaHOBUTE/IbHbIE peaKkumm KOBaJIEHTHas HeNOJIAPHAast).
(8y) CTeneHb OKUCJIEHHUH.

OkuCAUTeNTbHO-BOCCTaHOBUTeNbHBIEe peakunu (OBP). [Ipoueccer
OKUCJIEHUSI U BOCCTAHOBJIeHUsI. OKUCIUTENU U BOCCTAHOBUTEJIH.
AemoHcTpauumn

OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAaKIIMU: TOPEHUeE,
peakLuy pasJoKeHus, CoOeJMHEeHUs

9 KJIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpEMsI)

MpumepHblie Tembl, OcHOBHOe cofepKaHue
packpbiBatolme AaHHbI pasgen
nporpammbl,
M KOJIMYECTBO 4acoB, OTBOAUMOE
Ha UX usyyeHune

PackpbIBaTh CMbIC/I U3yYaEMBIX IIOHSITHH 10/, pyKOBO/CTBOM earora.
OnpeiesIiTh BUJ, XUMHUYECKOHM CBA3U B COEJUHEHUH C UCNIOJIb30BAHUEM CXEM.
OnpeieIiTh CTeNeHb OKUCJIEeHUS XMMUYECKOT0 3/1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMA.
OnpenensiTb 3JIeMeHT (BeleCTBO) — OKUCJUTEJb U 3JIEMEHT (BeILeCcTBO) —
BOCCTAaHOBUTEJIb.
OGBSICHATD CYLHOCTb NPOLECCOB OKHUC/IEHHS U BOCCTAHOBJIEHUS.
CocTaBJATD 3JIEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX M IPUHATBIX
3JIEKTPOHOB.
CocTaBJAATb ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIBHOM PeaKIuy Mo
aJIrOPUTMY Pa36opa OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLUu.
Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HHKa [ocie
CTPYKTYpUPOBAHUS MaTeprasia, CIpaBOYHbIe MaTepHaJibl (IIEpUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX 31eMeHTOB /I. . MeHziesleeBa, TaGIMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IeKTPOXUMUYECKUH PsiJ| HANPSHKEHUH
MeTaJlJIoB).

OCHOBHbIE BUAbI AeATEeNbHOCTU 0byualowmxcs

Paspes 1. BenjecTBoO U XMMU4YeCcKUe peakuyu (17 4)
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IloBTOpEHUeE M yriiy6/1eHue
3HaHUI OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca

(54)

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYEeCKUX peaKuui
(44)

[lepuoaunyeckuii 3akoH. [lepuogruyeckas cucTeMa XUMUYECKUX
asneMeHTOB /. M. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB XMMHYECKHX 3/1eMEHTOB NePBbIX TPEX
NepUOZ0B, Ka/lHs, KaJbLiUA U UX COeJJUHEeHUH B COOTBETCTBHUHU C
M0JI0KeHUEM 3JIeMEeHTOB B IEPUOJUYECKOMN CHCTeMe U CTPOeHUEeM
HX aTOMOB.

Knaccudukanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellleCTB
(MexxayHa-po/iHas M TpUBHAJIbHAsA). XUMHUYeCKHe CBOMCTBA BELIECTB,
OTHOCSIIIUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUX CoeJUHeHUH,
HX FeHeTHYecKasl CBI3b HeOpraHUYeCKuX BelllecTB. CTpoeHHe
BellleCTBa: BU/bl XUMHU€ECKOH CBAA3U U THUIbl KPUCTAINYECKUX
peléToK. 3a8ucumMocms ceolicme geujecme om ux CMpoeHusl.
JeMoHCTpauumn

1. Mopenn KpUCTaIJIMYeCKUX PELIETOK HeOpraHMYeCcKUX
BELIECTB.
2. KopoTtkonepuosHas u AjiMHHONEpHogHas GopMbl

[leproanvecKor CUCTEMbBI XUMUYECKHUX 31eMeHTOB /l. Y.
MeHpeseeBa

Knaccudukanus XuMU4YecKUX peakLMi 10 pas3JIM4HbIM IPU3HAKaM
(mo 4ucay U COCTaBy Y4acTBYIOLIMX B peaKIUK BELIECTB, N0
mens1080My agghekmy, no usMeHeHur cmeneHetl OKUCAEHUS]
XUMUYECKUX 3/1eMeHmMO08, N0 06pamuMocmu, no y4acmuro
Kamaauzamopa,).

IK30- u 3H0OMepMuUecKue peakyuu, mepMoxXuMu4eckue ypasHeHusl.
IoHsimue o ckopocmu xumuyeckoll peakyuu. [loHssMue 0 20M02eHHbIX
u 2emepozeHHbIX peakyusix. [loHsimue 06 06pamumbix u
HeobpamuMblX XuMU4eckux peakyusix. [lonssmue o Xumu4eckom
pasHogecuu. Pakmopbi, 8ausoUue Ha CKOPOCMb XUMUYECKOU
peaxkyuu U no/10JceHue XUMU4ecko20 pagHo8ecusl.
OKHUCJIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKLUH (3JIeKTPOHHBI#H
6aJslaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKLHu).

JleMoOHCTpauuu

1. 3aBUCUMOCTb CKOPOCTH XMMUYECKON peaKIiuul OT
pas3UYHbIX GaKTOPOB.

2. BoszelicTBUe KaTaln3aTopa Ha CKOPOCTb XUMHUYECKOU
peaxkLuu.

3. [TpuMepbI HEOGPATHUMBIX U 06 PATHMBIX PEAKI[UH.

4. CMelieHMe paBHOBECUSI XUMUYECKOM peaKLUu.

Buruucaenus
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MNPOAYKTOB [0 ypaBHEHUSIM XHUMHUUECKUX peaKLUui

XapakTepu30BaTb XMMHYECKHeE 3J1eMeHThI IepPBbIX TPEX IePHUOA0B, KaIusi U
KaJIbLIUA 0 UX Nos1oKeHUIo B [lepuoauyeckoii cucteme /[l. U. MengeneeBa ¢
OTOpPOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HeOpraHMYeCKHe BellleCTBA U3YYeHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnuceIBaTh 061Me XUMUYeCKHe CBOWCTBA BEIeCTB Pa3/IMYHbIX KJIACCOB,
NOATBepX/AaTb CBOWCTBA MPUMepaMH MOJIEKYJIAPHBIX ypaBHEHUH
XUMUYECKHX PEaKLUH C OMOPOi Ha CXEMY.

OnpenensaTe BUA XUMUYECKOHN CBA3HU U THUI KPUCTAJINIECKOH PeIIéTKH
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHosupoBaTh CBOWCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs Tocje
npe/BapyUTeJbHOrO pas6opa.

BricTpauBaTh pa3BEpHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
uHbOpMalHIO U3 yiebHHKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnosnb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JINTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
[0/l PyKOBOJCTBOM I1eJlarora.

PackpbIBaTh CMBIC/ U3y4YaeMbIX IOHSITUH U IPUMEHSTh 3TH IOHATHUS NPU
ONMCaHWM CBOWCTB BellleCTB U UX IpeBpallleHUM.

KnaccuduuupoBaTh XMMHUUYeCKHe peaKLMU 110 pa3/IMYHbIM IPU3HAKAM.

YcTaHaB/AMBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOH peaKIluy OT Pa3/IMYHbIX
$baKTOpOB 0/, PYKOBOJCTBOM yUUTEIS.

[IporH03UpPOBATh BO3MOXKHOCTH NPOTEKAHUS XUMUY€ECKHX ITPEBpPaAllleHUH B
Pas3J/IMYHbBIX YCJI0BUSX [TOCJE IpeiBapUTEeNbHON paboThL.

OnpefieniiTb OKUCJAUTEb U BOocCTaHOBUTeb B OBP.

CocTaB/IsITh 3/IEKTPOHHBIN 6alaHC peaKLUH.

[Ipon3BOUTD BEIYUCIEHUS [0 XUMUYECKUM YPABHEHUSM 110 aITOPUTMY.

BricTpauBaTh pa3BépHyTblie NHUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOPMAIHIO U3 Y9YeOHHUKA U CTPABOYHBIX MaTEPUAJIOB, TPAaMOTHO
KCI0JIb30BaTh U3yYeHHbIM NOHATUMHBIN anapaT Kypca XUMUU 1ocJie
NpeiBapUTENbHOrO CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh MPH BBINOJHEHUH YYe6HBIX 33/JaHUH U B ITpolecce

HCCe[0BATEbCKOMN JesATeJIbHOCTH HayYHO-IOMYJISIPHYIO IUTEPATYPy

XUMHUYECKOTO COJieprKaHuUs, CIIPaBOYHbIe MaTepHaJsibl, pecypchl UHTEpHETA

MocJjie KOHCYJIbTAIUH C TeJIaroroM.
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Tema 2. JJIeKTpOIUTHYECKaA
Aucconranusa. XuMHU4ecKue
peakuyHu B pacTBOpax

(84)

Teopus 3/IeKTPOJUTHIECKON JUCCOLUALUU. DJIEKTPOJTUTHI U
He3JIeKTPOJINUTbI. KaTHOHBI, aHHMOHBL. Mexanusm duccoyuayuu
sewjecmsa ¢ pasAU4HbIMU 8UOAMU XUMUYECKOU c8a3u. CmeneHb
duccoyuayuu. CuibHbIE U cJ1abble 3JEKTPOTUTHL.

Peakuu HOHHOr0 06MeHa, yCJI0BUS UX TpoTeKaHus. HoHHbIe
ypaBHEHHUS peaKril.

X¥MHYecKHe CBONCTBA KUCJIOT, OCHOBAaHUM U COJIeH B CBeTe
npe/icTaBJeHUH 06 3J1IeKTPOJIMTHYECKOH Aucconuanuu. Cpesa
pactBopa. [lonsiTue o rugposuse cosel. KauecTBeHHbIE peaKLIMU
Ha KaTHOHbI Y aHHUOHBI : XJIOPUJI-, 6GPOMHUJ, 03U -, CyIbdaT-,
Kapb6oHaT-, cuanuKaT-pocdaT- aHUOHBI, TUAPOKCUA-HOHBI
KaTHOHBbI aMMOHHUS],

MarHusl, KaJbLiHs, allOMUHUS, XKesle3a 2+, 3+, [[UHKa,
NPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX..

JeMoHCTpauumn

JJieKTpUYecKasi IPOBOJUMOCTb PACTBOPOB BELIECTB; JIBIXKEHHE
HOHOB B 3JIEKTPUYECKOM I10JIE.

OnbIThI, WK CTPUPYIOIINE IPU3HAKU TPOTEKAHUS PEAKIUN
WOHHOT'0 06MeHa.

OnbITHI IO ONIPeE/IeJIEHUI0 Cpe/ibl B pacTBOpax coJsiel (xaopuaa
HaTpus, Kap6oHaTa HATPHs, XJIOPU/IA [IMHKA).

JlaGopaTopHbIe U IpaKTH4YeCKUE

pa6oThl

Jla6opamopHbiii onsim:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cynbdaTta Megu(ll) u ménoyu, kapboHaTa HATPHUA U COSTHON

KHCJIOTHI, peaKud HeﬁTpaJ’IHBaHHH MeXAy riJpOKCUAO0M KaJlud U

COJITHOM KUCJIOTOH.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBope.
Ilpakmuyeckas paboma:

Ne 1. PelteHre aKcliepMMeHTaJbHBIX 3a/a4 110 TEMe.
Buruucaenus

— 10 YypaBHEHHUSAM XUMHUYECKUX PeaKIui

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOM AU CCOLIMALIMU C OIIOPOH Ha CXeMBI.

OGbsICHATb IPUYHHBI 3JIEKTPONPOBO/L- HOCTH BOJHBIX
pacTBOPOB C NOMOLIbIO [IeAarora.

CocTaBJsITh ypaBHEHUS] JUCCOLUALMU KUCIIOT, L1eJI0OYEH U COJIEH, TOJIHbIE U
COKpAalléHHblEe HOHHbIE YPaBHEHUA XMMUYECKUX peaKLIUH HOHHOT0 06MeHa.

[11aHUPOBATD U OCYIIECTBJISATh HA IPAKTHKE XMMUYECKUE IKCIIEPUMEHTBI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA
10CJIe Ipe/iBapUTEBbHON PaboThl.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaGOpaTOPUH NPU
MCIOJIb30BaHUHM XUMHUYECKOH TOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
uHbOpMaIHIO0 U3 yiebHMKa U CIPAaBOYHbIX MAaTEPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH 110cjIe
Hpe/IBapUTEJbHOTO CTPYKTYPUPOBaHHUs MaTepyaJa.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
UCCJIe/I0BATE/IbCKOH [1eITeIbHOCTH HAyYHO-NIONYISAPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJIep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
10CJIe KOHCYJIbTALMH C I1€JJaroroM.

Pa3gen 2. HemeTa/uibl 4 UX coeAuHeHUs (24 4)
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Tema 3. O6mas
XapaKTepHUCTUKa XUMHUYEeCKHX
3sieMeHTOB VIIA-rpynnsl.
T'asoreHnl

(44)

Tema 4. O6mas
XapaKTepUCTUKAa XUMUYECKHX
asiemeHTOB VIA-rpynnel Cepa
U eé coeaguHeHus (5 9)

O611as xapaKTepUCcTHKa rajoreHoB. 0COGEHHOCTH CTPOEHUS] aTOMOB
3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNIeHHU OKUC/IeHUs.
CTpoeHue u pu3nMIeCKUEe CBOMCTBA MPOCTHIX

BelllecTB — rajoreHoB. XMMHYeCKHe CBOMCTBa Ha MpUMepe xJlopa
(B3auMozeHiCTBYE C MeTa/JIaMH, HEMeTaJlJlaMH (BOZOPOJIOM U
KHCJIOpOJI0M), Wesno4amu). XiopoBogopos. ConsiHasA KUCIOTa,
XMMHYeCKHe CBOWCTBA, nolyyeHue, npruMeHeHue. KayecTBeHHble
peakIuu Ha rajioreHu/-UoHsl. Jeticmeaue x/10pa u x10pos8odopoda Ha
Op2aHu3M 4es08eka. BaxkHelue XJIOpU/bl U UX HAXOXKAEHHE B
npUpoJe.

JeMoHCTpauumn

BusieomMatepurasbl: rajoreHsl M ux coeuHeHusA. 06pasibl
XJIOPU/IOB.

JlaGopaTopHble U IpaKTH4YeCKUe pa6oThl JlabopamopHbill

onsim:

PacriosHaBaHue XJI0pH/I-HOHOB.

IIlpakmuyeckas paboma:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHe eé CBOMCTB.

BburuucieHus 1o ypaBHEHUSIM XMMUYECKUX
peaxkuui.

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHUs1 aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe /151 HUX CTelleH!
okucneHus. CTpoeHue u GU3NUECKHE CBOMCTBA NPOCTHIX BELIECTB
— KHUCJIOPO/ia U CePBL.

AnnorpornHsle MOAUMUKALUY KUCJI0PO/a U Cepbl. XUMHYeCKHe
CBOWMCTBA cephbl. B3auMoeiicTBre c HEMeTalJlaMU - BOAOPOJOM U
KHCJIOPOJIOM, MeTa/lJIaM{, KOHLIEHTPUPOBAaHHBIMU a30THOW U
cepHo# kucaotaMu. CepoBoJOpoJ, CTpoeHue, Grusnyeckue
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OGBSCHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
coeIMHEHUH B NpeJiesiax MaJbIX IEPUO/0B U IJIAaBHBIX MOATPYIII
[leproauyeckoi cUCTeMbI XUMHYECKHX 3JIEMEHTOB C Y46 TOM CTPOEHHUS UX
aTOMOB C MCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTbh pU3HYECKHE U XUMHUYeCKHe CBOWCTBA NPOCTHIX BEllEeCTB
raJloreHOB (Ha MpUMepe XJI0Opa) U CJI0XKHbIX BEILeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HNPUPO/Ie U )KU3HU YesI0BeKa I10C/Ie CTPYKTYPUPOBAaHUs MaTepHaia.

Onpe/e/isiTh raJIOreHU/-MOHBI B PACTBOPE C UCN0JIb30BAaHUEM TaBJIUIbI
"XapakTepHble peaK[U1 HAa aHUOHBI".

[11aHMpPOBATE U OCYLIECTB/ISATE HA MPAaKTHKE XUMHUYeCKHUe IKCIIepUMEHTHI,
IPOBOAUTD HAGJII0/JeHUS, ieJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepUMeHTa
MocJie MpeiBapUTENbHON paboTHhI.

OGBSACHATD 0611[He 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOHCTB 3JIEMEHTOB
VIArpynnsl 4 UX COeAMHEHUH C y4ETOM CTPOEHUS UX AaTOMOB C OIIOPOH Ha
cxeMy "Mi3MeHeHHe paZiuyCcoOB B MOArpyNmnax".

XapaKTepu3oBaTb GU3NYECKHE U XMMHUYECKHE CBOWCTBA IIPOCTOTO BELECTBA
cepbl M eé coeflMHeHUH (CepoBOJOPOAA, OKCHUJOB Cepbl, CEPHON KHUCJOTBHI,
cyJbdaToB), CIOCO6DI UX



Y XMMHUYECKHe CBONUCTBA (KUCJIOTHbIE U BOCCTAHOBUTEJ/bHBIE).
OKcHUABI CEpBhI KaK IPECTABUTENN KUCTOTHBIX OKCH0B. CepHast
KHCJIOTa, PU3NYEeCKHe U XUMUYeCKHe CBOMCcTBa (061Me KakK
Npe/CTaBUTEIS KJlacca KUCJIOT U cneyuduueckue), npuMeHeHUe.
CepHHCTast KMCJIOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8€ NPOMbIWIEHHO20 CNOCO6a
no/yveHusi cepHoll Kucs1omeol. Annapamsel u npomekarujue 8 Hux
npoyeccol (Ha npumepe npousgodcmea cepHoll Kucsaomol).

CoJiu cepHOU KUCJIOTHI, KaueCTBEHHas peaKlus Ha CyJibdaT-HOH.
Haxox/ieHHe cepbl 1 e€é coeAMHEHUH B Ipupoje. Xumuueckoe
3azpsA3HeHUe oKpyxcarowell cpedsbl coedUHeHUSIMU cepbl (KUCA0mHble
doocdu, 3azpsi3HeHUe 8030yXa U 80006M08), ChOCOObI €20
npedomspawjeHusl.

JleMOHCTpauuu

Kosnneknuu (BuAeomMaTepuasbl): cepa U €€ coeJUHEHUS.
O6yriiMBaHMe caxapa MoJ AeHCTBHeM KOHLEHTPUPOBAHHOM cepHOU
KHCJIOTHI.

JlaGopaTopHble U NpaKTH4YecKue pa6oTsl Jla6opamopHble
onsimol:

O6HapyxeHUe cyJ1bYaT-UOHOB.

B3auMogelicTBue pa36aBJeHHON CEPHON KMUCIOTHI C IUHKOM.
Bouryucaenus

110 ypaBHEHUSIM XMMUYECKUX peaK Ui
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H0JIy4eHUs], IPUMEeHEHUE U 3HaYeHHe B IPUPOJIE U XKU3HHU YeJI0BEKA C
OTOPOY Ha CXEMY U IJIaH.

OnpefiensiTh Ha/M4uKe cy1bdaT-MOHOB B PaCTBODE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX IP06JieM, CBSI3aHHBIX C IepepaboTKON
coeZIMHEHUH cepbl I0C/Ie CTPYKTYPHUPOBAHUSA MaTepHaJa.

[11aHUPOBATD U OCYIIECTBJSATh HA IPAKTHKE XUMUYECKUE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIO/JeHUS, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIIepHUMEHTa.

CieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
UCIN0JIb30BAaHUU XMMHUYECKOH MOCY/Ibl U 060PYL0BaHHUs 10/, PYKOBO/ICTBOM
nejarora.

[Ipon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 10 aITOPUTMY.

Hcnosb30BaTh NpHY BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI yUe6HUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyecKyo CHCTEMY XUMUYECKHX
aseMeHToB /I. U. MeHzeneeBa, Tab MLy paCTBOPUMOCTH KHUCIOT, OCHOBAaHUH
U coJjiel B BOJie, 3JIEKTPOXUMUYECKU I psJl HAllPSPKeHUH MeTaslIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
1ocjle KOHCYJIbTALlUHU C ITeJJaroroM



Tema 5. O6mas
XapaKTepHUCTUKa XUMHUYEeCKHX
3JieMeHTOB VA-rpynnsl. A3o0T,
dochop u ux coeguHeHUsA

(74)

061as XapaKkTepUucTUKa 3J1eMeHTOB VA-rpynnbl. 0co6eHHOCTH
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIE JIJIS HUX CTelleH!
OKHCJIEHHUS.

A3zoT, pacnpocTpaHeHue B IpUpoJe, pU3ndecKre U XMMUYeCKHe
cBoiicTBa. KpyroBopoT a3ota B mpupo/e.

AMMuak, ero ¢pusUyecKre U XMMUYeCKHe CBOUCTBA, NOJYYEHHE U
npuMeHeHue. Col aMMOHHUs, UX GU3NYeCKHe U XUMUYeCKHe

CBOﬁCTBa, INpUMEHEeHue. KauecTBeHHast peakurda Ha HOHbl aMMOHUA.

A3oTHas KUC/IOTA, eé pu3nyeckre U XMMUYeCKHe CBOUCTBA (obO1ue
KaK IpeJCTaBUTeJs KJlacca KUCIOT U cneyuguieckue). Asomucmasi
Kucsoma. Hcnoab3oeaHue HUMpamos u coJieli aMMOHUS 8 Kayecmae
MUHEpaAbHbIX ydobpeHull.

XHMMU4YeCKoe 3arpsi3HeHHe OKpYKalollel cpe/ibl CoeIMHEHUAMHU
azoTa (KUCIO0THbIE J0XAH, 3arpsi3HeHNe BO3/yXa, I0YBbI U
BOJZI0EMOB).

docdop, arrompontusie modupukayuu gocgopa, dusnyeckue u
XUMHUYECKHe CBOHCTBA.

Okcug pocdopa(V) u dochopHas kucioTa, GUsnUeCcKUe U
XUMHYECKHe CBOHCTBa, noayyeHue. KauecmeenHasi peakyust Ha
docpam-uonol.

HcnosvzoeaHue hocghamos 6 kauecmee MUuHepa1bHbIX YOOOpEeHUTL.
3arpsisHeHHe IPUPOJHBIX BOL0EMOB pochaTaMu.

JleMoHCTpanumn
Konneknuu: docdop u ux coejuHeHuUs.

B3aHMOAeﬁCTBHe KOHHeHTpHpOBaHHOﬁ A30THOM KHUCJIOTHI C MeJblo.

JlaGopaTopHbie ¥ IPaKTHYeCKHe Pa6oThl Jla6opamopHuie
onblmbul:

1. B3auMozeiicTBUe coJiel aMMOHMS C LEI0YbIO.
2. O3HaKoMJIeHHe ¢ 06pa3iiaMy a30THBIX U GOCcHOPHBIX
yA00peHUM.

IIpakmuyueckas paboma:
Ne 10. [TosryyeHUEe aMMHUaKa, U3y4yeHHe ero CBOUCTB.

Buruucaenus
110 YpaBHEHUSM XUMMHUY€ECKUX PeaKL Ui
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O6BSACHATH 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
VArpynnsl ¥ UX cOeJUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
azora u pochopa 1 UX coeAUHEHUH (aMMHaKa, CoJled aMMOHMUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoit KUCIOTHI,
docdaTtoB), cnocobbl UX MOJTyUYeHHUs, IPUMEHEHNE U 3HAYEHUE B IPUPO/JIe U
>KU3HM YeJIOBEKA C UCI0JIb30BAHUEM CXEMBI.

OnpefesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAHUEM
Tabsnnbl "XapaKTepHble peaKIii Ha KATHOHBI U aHUOHBI".

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeJlMHeHHUH a3oTa U pocdopa B oKpyKalollelt cpefe.

[I1aHUPOBATD M OCYILECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIO/JeHUS, ieJIaTh BBIBO/IbI 10 Pe3yJIbTaTaM 3KCIepH-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B IaGOpaTOPUHU NPU
UCI0JIb30BAaHUH XMMHUYECKOH 1OCy/1bl U 060py10BaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnosb30BaTh NP BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
CIpaBOYHblE MaTepHaJIbl (TePUOJUYECKYI0 CUCTEMY XUMHUYECKHX 3J1EMEHTOB
. U. MeHenieeBa, TabJIMLy PaCTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEN B
BO/l€e, 3JIeKTPOXHMUYECKUH pAJl HaNPsPKeHUH MeTaJlIoB).

Hcnosib30BaTh NpHU BINOJHEHUH Y4eGHBIX 33/laHUH U B ITpoLiecce

HCCJIel0BAaTENbCKOM JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY

XMMHYeCKOI0 COJIepXKaHusl, CIPaBOYHble MaTepHuasbl, pecypcbl UHTepHeTa

10CJIe KOHCYJIbTAIMH C I1€/JaroroM



Tema 6. 061128 XapaKTepuc- Yriiepog, aJsIoTponHble MOAUPUKALMK rpadHUT, aIMas. O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMEHTOB

THKA XUMHU4Y€CKHUX 3JIEMEHTOB BSaI/IMO,ELef/'ICTBI/Ie C MeTaJlJlaMU, HeMeTaJlJlaMH, IVAI‘pyl‘Il‘IbI U UX COQ,C[I/IHGHI/II‘/II C y‘{éTOM CTPOEHHUA UX aTOMOB.
IVA-rpynnsl. KOHILIEHTPUPOBAHHBIMH a30THOM U CEpPHOM KHCI0TaMH, XapakTepu3oBaTb ¢U3UYECKHE U XUMHYECKHE CBOMCTBA NPOCTHIX BELIECTB
Yr/epoA u KpeMHUH 1 X pacnpocTpaHeHMe B IpUpoJie, pU3nUecKUue U XAMUYeCcKre Yr/1epoAa U KPEMHHUsI U X COe/JUHEeHUH (OKCH/0B YI/IepOA, YTONbHON
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CO€eJUHEHUA

(84)

cBoMcTBa. AAcop6uus. Kpyrosopor yriepoja B mpupoge. OKcu/ibl
yrjepojia, ux pusndeckre U XMMUYeCKHe CBOWCTBA, UX AelcTBUe
Ha XHBble OPraHU3MbI, ITOJIYy4YeHHEe U IDUMEHEHUe. IKos02uveckue
npob6siembl, c8s13aHHble ¢ OKcudoM yeaepoda(lV); zunomesa
2/106a/16H020 NOMeEN/eHUs1 KAUMama; NapHuUKkosbwlii aggexm.
YrosibHag KMCJI0TA U €€ coy, UX PU3nvecKre U XUMHUYECKHe
CBOWCTBA, NOJIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha
KapOOHAT-UOHBL

IlepsoHauaibHble NOHAMUS 06 OP2aHUYECKUX 8euecmseax KakK o
coeduHeHUsX y2aepoda: ocobeHHocmu cocmasa u cmpoeHus. [loHamue
0 6U0/102U1eCKU BAXCHBIX 8EUjeCMBax: JHupax, 6eqKax, y2/n1e600ax.
MamepuaabHoe eduHcmeo op2aHU4eckux U Heop2aHU4eckux
coeduHeHULL

KpemHull, e2o gpusuueckue u xumuyeckue ceoticmaa (Ha npumepe
g3aumodelicmeus ¢ Memaaaamu U Hememaniamu), nosayyeHue u
npumeHeHue 8 3/1eKMpOHUKe.

CoeduHeHusi kpeMHusi 8 npupode. O6ujue npedcmas.ieHusi 06 okcude
kpemHua(IV) u kpemHuesotl kuciome. Cuaukamal, UX UCN01b308aHUE 8
6b1my, MeduyuHe, npomvlulieHHocmu. BaxcHellwue cmpoumensHbie
Mamepuasnsl: Kepamuka, Cmek0, yeMeHm, 6emoH, jce/s1e306emoH.
IIpo6.aembl 6€30NACHO20 UCNO.16308AHUS CMPOUMENbHBIX
Mamepuasnos 8 n08cedHe8HoOll HCU3HU.

JleMoHCTpauumn

Mojesii KpUCTaJIMYECKUX PEelIETOK aiMa3a, rpaduTa, MOJIEKY bl
dynnepena.

Ancop61usi pacTBOPEHHBIX BEeL|eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseoMarepuaibl: CUIMKAaTHAs TPOMBIILJIEHHOCTb. Mogenu
MOJIEKYJI OPTAaHUYECKHUX BELIECTB.

JlaGopaTopHble U IpaKTHYecKUue pa6oTsl JlabopamopHbill

onwvim:

KauecTBeHHas peakIjust Ha KApOOHAT-HUOH.

IIpakmuueckue pabombl:

Ne 11. [TosryyeHUe yraeKUCI0T0 ra3a u U3y4eHUe ero CBOMCTB.
KauecTBeHHas peakIust Ha KApOOHAT-HUOH.

Ne 12. PemreHne akcnieprMeHTa/IbHBIX 334 110 TeMe «HemeTasibl».
BbruucieHus1 10 ypaBHEHUM XUMUYECKUX peaKl Ui, eCJId OAUH

M3 peareHTOB J]aH B BU/ie BOJHOTO PacTBOpa C U3BECTHOM
MacCOBOH JI0JIEN.

KHUCJIOThI, KApOOHATOB, OKCH/IA KPEMHHUS, KDEMHUEBOU KUCJIOTHI,
CUJIMKATOB), CNOCOOBI UX MOJIy4yeHus], IPUMeHeHHe U 3HaYeHHUe B IPUPOJie U
YKU3HU YeJIOBEKA.

OnpefiensiTb KAPOOHAT- U CUJIMKAT- UOHBI B
pacTBope.

OGBACHATD CYLIHOCTD 9KOJIOTMYECKHX NP06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
YTJIEKHCJIOrO ra3a B OKpy»aroliei cpefe.

WnnocTpupoBaTh B3aUMOCBSI3b HEOPTAaHUYECKUX COeAMHEHUH yTieposia U
OpraHUYeCKHX BEIeCTB 10/ PYKOBOJCTBOM yYHUTeJIA.

[I1aHUPOBATh U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTD HAGJII0/JeHUS, ieJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepUMeHTa
10CJIe Ipe/iBapUTebHOM PaboThl.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
MCI0JIb30BAaHUH XMMHUYECKOH 1OCy/1bl U 060py10BaHUS.

Hcnosib30BaTh NpHY BBIIOJHEHUH yYeOHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cripaBoyHble MaTepuaJbl ([leprouyecKyro CUCTEMY XUMHUYEeCKHX 3J1eMEHTOB
J. V. MeHies1eeBa, TabJIuIy pacCTBOPUMOCTH KHCJIOT, OCHOBaHHUH U coJiel B
BOJi€, 3JIEKTPOXUMUYECKUH P/l HANPsSHPKeHUH MeTaslIoB) 1ociie
KOHCYJIbTALMH C IIe1aroroM.

Hcnosib30BaTh NpH BBINOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO0 COJIep>KaHUs, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEepHeTa
10CJIe KOHCYJIbTALMH C I1€JJaroroM.

Paszaen 3. MeTtasuibl 1 ux coeguHeHnus (20 4)

43



Tema 7. O6111e cBO¥iCTBa
MeTaJl/IOB
(449)

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX M0JI03KeHUs B [lepuoiuiyeckoil CUCTeEMe XUMUYECKUX
asieMeHToB /I. U. MeHzesieeBa M cTpoeHus aToMOB. CTpoeHHe
MeTaJIIoB. MeTal/InyecKast CBA3b U MeTa/lInyecKas
KpHUCTA/IMYECKAs PEeIIETKA. JJIEKTPOXUMHUYECKUH psiJi HANPSDKEHUN
MeTa/u10B. PUsnyecKkue ¥ XMMHUYeCcKHe CBOWCTBA MeTasl10B. O6ujue
€noco6bl nosy4eHust Memannos. [lIonssmue o Koppo3uu Mema/no8 u
OCHOBHble CNOCOObI 3aujumbsl 0m Koppo3uu. Cnaaswsl (cmasb, 4y2yH,
dopaaroMutuli, 6poOH3a), ux npuMeHeHue 8 6bImy u
NPOMbIULAEHHOCMU.

JleMOHCTpauuu

O3HakoMJIeHHEe ¢ 06pa3LaMy MeTaJlJIOB U CIJIABOB, X GU3NYECKUMHU
CBOMCTBaMH.

Mogeu KpUcTa//In4ecKUX pelléTOK MeTalJ10B. BugeomaTepuansr:
KOppO3US MeTaJlJIOB.

JlaGopaTopHble ¥ MpaKTH4YeCKUe pa6oThl JlabopamopHble
onbimbl:

O3HakoMJIeHHe ¢ 06pa3liaMu CIJIaBOB MeTaJIJIOB.

3aBUCHMOCTb CKOPOCTH peaKIuu MeTaJljla C KUCJIOTOH OT PUPOAbI
MeTaJlIa.

Bwiyucaenus

— 110 ypaBHEHUSIM XUMUYECKUX PeaKLHH, ecsu 00uH u3 peazeHmos
codepxcum npumecu
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONHMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

OGBSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB
3/1IeMEHTOBMETAJIJIOB U UX COeIMHEHUH C yYETOM CTPOEHHs UX aTOMOB.

XapaKTepHu30BaTbh CTPOEHHE METaJJIOB, 06111e GU3NIeCKHe U XUMUYeCKHe
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTb 0011e CIIOCO6LI MOJNyYeHUs] MeTaJlJIOB Ioce
CTPYKTYpHUPOBaHHs MaTepyaJa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
UCI0JIb30BAaHUH XMMHUYECKOH NOCy/1bl U 060py10BaHUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHHUSIM.

Hcnosb30BaTh NP BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HUKa,
crnpaBoYyHble MaTepuabl ([lepuoanyecKkyo cUCTEMY XUMUYECKHX
aseMeHTOB /I. U. MeHzeneeBa, Tab/IMIy paCTBOPUMOCTH KHUCIOT, OCHOBAaHUH
U coJjiel B BOJie, 3JIEKTPOXUMHUYECKHUH psJl HAIPSHKEHUH MeTaslJIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XMUMHYECKOI'0 CO/IepiKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
nocJie npeJiBapuTeJTbHON KOHCY/IbTAllUM C Iejarorom



Tema 8. BaxkHelue
MeTaJlJIbl M UX COeJMHEeHHUA
(164)

lesouynble MeTasbl. [losioxxeHue B [leprouyeckoil cucteme
XUMUYecKux aseMeHTOB /l. U. MeHsies1eeBa, CTpoeHre aTOMOB.
HaxoxaeHue B npupoje.

dusnyeckre U XMMUYeCcKHe CBOKHCTBA (Ha MpUMepe HaTpus U
kasusi). OKCUAbI ¥ TUAPOKCU/bI HATPUS U Kanusl. [[pumeHeHue
LIeJIOYHBIX MEeTaJIJIOB U UX CO€JUHEHHU.

[[lesiouHO3EMeENbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cuCTEMe XUMUYECKUX
sn1eMeHTOB /I. U. MenziesnieeBa. HaxoxzeHue B npupoze.
dusuyeckre U XUMUYECKHE CBOMCTBa. BaxkHeliline coeIUHEHUS
KaJblus (OKCUJ, TUAPOKCHUZ, conn). Kécmkocmb 800bl u cnocobbl eé
YyCmpaHeHus.

AmomuHuil. [lonoxeHnue B [leproaudeckoit cuctTeMe XMMHYECKUX
aneMeHTOB /I. U. MeHziesieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/A U TUAPOKCUJA.

Kesezo: coctas, cBoiicTBa U noJyyeHue. [loyioxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. MeHnzesnieeBa, ctpoeHue atoma. HaxoxzaeHue B mpupoze.
dusndeckre U XuMU4ecKue cBoicTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll) uxenesa(lll).

JleMOHCTpauuu

B3saumogeiicTBre HATpHUS C BOAOM.

OkpauiMBaHUe NJlaMeHU MOHAMU HaTpHUS U Kalusl.
OkpaluBaHue NJJaMEHU MOHAMU KaJbLUsl.
B3auMozeiicTBHe OKCH/Ia KaJIbI[USI C BOJOM.
BuseomaTepuasbl: ropeHUe XeJie3a B KUCI0PO/Jie U XJI0pe.

JlabopaTopHble U NpakKTU4Yeckue padoTsl JlabopamopHule
onblmbul:

O3HaKoMJIeHHE € 06pa3LiaMH aJIFOMUHHSA U €T0 CIJIaBOB.
AmMdoTepHBIe CBOHCTBA I'HPOKCH/AA AJIIOMUHUS.
KauecTBeHHbIEe peaKLMM Ha MOHBI JKeJie3a.

Ilpakmuyeckue pabomul:

Ne 13. PelteHre aKcliepMMeHTaJbHbBIX 3a/ja4 110 TeMe «MeTaJsLbI».

Bburuuc/ieHus1 10 ypaBHEHUSM XUMUYECKUX
peaxkuu.

OGBSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB
3/1IeMeHTOBMETAJIJIOB B IPYIaX U UX COeJUHEHUH C Y4ETOM CTPOEHHUS UX
aTOMOB.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NIPOCTBIX BELECTB
MEeTAaJIJIOB U UX COeJUHEHUH (OKCUA0B, THAPOKCU/OB, COJIel) c omopoit Ha
CXeMy, CIIOCO6bI UX OJIy4eHHs], IPUMeHeHHe U 3HaYeHHe B IPUPO/ie U MU3HU
yeJsloBeEKa.

Pacrio3HaBaTh C NOMOLIbIO KAYECTBEHHBIX PeaKI[Mi HOHbI METAJIJIOB (MarHus,
KaJsIblysl, aJIIOMUHUS, IUHKA, XKese3a (2+), xkese3a (3+), Mmeau (2+) ¢
HCIOJIb30BaHHEM Ta0IUIbI "XapaKTepHbIE peaKIluyd Ha KaTUOHbI".

[I1aHUPOBATD M OCYILECTBJIATh HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
HPOBOJAUTD HAGJIIO/JeHUS, ieJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
MCI0JIb30BAaHUH XMMHUYECKOH 1OCy/1bl U 060py10BaHUS.

[Tpou3BOUTDb BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSM.

BricTpauBaTh pa3BépHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
uHbOpMaIHIO U3 yiebHHKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJIep>KaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEepHeTa
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. Xumusa 1 oKpy:xawias cpeja (3 4)
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Tema 9. BemectBa u Hoeble Mamepuasabl u mexHos02uu. Bewecmea u mamepuanvl 8 XapaKTepHu30BaThb poOJib XUMHH B Pa3JIUYHbIX chepax AesTeJbHOCTH JIJeH,

MaTepHUaJIbl B )KU3HU YeJIOBEKA = ho8cedHesHOUl icu3HuU Yes08eka. Xumus u 30oposwve. besonacHoe OCHOBHbI€ BEIeCTBA U MaTePUaJIbl, IPUMEHSIEMbIE B )KU3HU COBPEMEHHOT'0
UCNO0/1b308aHUE BEWECMB U XUMUYECKUX peakyull 8 6bimy. YeJsIOBEKa.

(34) IIpupodHbie ucmoyHuku y2ae8000p0dos (y20.1b, npupooHblil 2as, OOBACHATD YCJI0BUS 6€30NAaCHOT0 UCIO0JIb30BaHUS BEIeCTB U XUMHUYECKHX
Hedmb), npodykmul Ux nepepabomku, ux po/ib 8 6bimy u peakiui B GBITY.
NPOMbIUWAEHHOCMU. AHanu3MpoBaTh U KPUTHYECKH OLleHUBATh UHPOPMALIHIO O BIAUAHUU
OcHosbl 3K0102uHecKoll 2pamomHocmu. Xumudeckoe 3azpsisHeHue HPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBA, TPAHCIIOPTA U JP. HA COCTOSIHUE
okpyscaroueli cpeds! (npedeabHo donycmumas KOHYeHmpayus OKpYy»alollleH cpeJbl.
eewecme — II/]K). YMeTb oKa3bIBaTh IEPBYIO IOMOIb IPU XMMUYECKHUX 0KOTaX U OTPaBJIEHUAX.
Posb xumuu 6 pewleHUU 3K0102u4eckux npob.iem. [IpyHUMAaTb yyacTHe B 06CYK/J€eHUU PO6JIeM XMMUYECKOH U 9KOJIOTMYeCKOH

HaIlpaBJIEeHHOCTH, BbICKAa3bIBaTh COGCTBEHHYIO [TO3UIIHUIO [10 IpoGjieMe U
npe/laraTb BO3MOXKHbIE [IYTH €€ pellleH!s C OIOpoH Ha HUHPOPMALIHIO U3
yuyeGHHUKa U ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa.

HpPI paspa60TKe pa6oqeﬁ InporpaMmmMbl B Te€MATH4Y€CKOM IIJIaHWUPOBAHHWH [OOJIXKHbI OBbITH y4TeHbl BO3MOXHOCTH HUCIIOJIb30BAHUA 3JIEKTPOHHBIX (L[I/I(l)pOBbIX)
06paBOBaTeJ’[beIX pecypcoB, ABJIAKIINXCA y‘le6HO-METO,Z[I/I‘{eCKI/IMI/I MaTepuajlaMu (MyanHMEAHﬁHbIe nporpamMmmsbl, 3JIEKTPOHHBbIE y‘-IE6HI/IKI/I W 3aJa4YHHKH,
3JIEKTPOHHbIE OUOJIMOTEKH, BHUPTYyaJIbHbIE na60paTop1414, HUTrpOBbI€ NIPOrpaMMBbl, KOJUIEKIIUHU Lll/l(l)pOBbIX O6pa3OBaTeJIbeIX peCprOB), HCIIOJIb3YyEeMbIMHU AJIAA o6yqu14ﬂ H
BOCIIMTAHHUA PA3JIMYHBIX TpyIIl M0JIb30BaTeJIEH, npeactaBjJ€eHHbIMHW B 3JIEKTPOHHOM (L[I/Iq)pOBOM) BHUJ€E€ W peasM3yrouluMHu [AUJAKTUYeCKHe BO3MOXXHOCTU HKT,
coeprKaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEJIbCTBY 006 06pa30BaHI/II/I.

2-iil BApHAHT
TEMATHYECKOE INTAHUPOBAHUE

Bropoii BapuaHT NPUMEPHOr0 TEMATUYECKOrO IUIAHMPOBAHUSA HUCIOJIb3yeTcs, eciau oOywatomuecs c¢ 3IIP momydaroT
oOpa3oBaHM€ B OT/AEIHLHOM KJlacce. B 1aHHOM BapuaHTe npeziaraercs:

- M3y4YeHUE MaTepuaia KPymHbIMU OJIOKaMu; - oTiepexaroiiee 00yueHue;

- BO3MOKHOCTh TIPUMEHEHHUS 3HAHUN B Pa3IMUHBIX YCIOBHUAX (MEPEHOC 3HAHWHM IO aHAJIOTHU OT OOIIMX CBOMCTB
Pa3TUYHBIX KJIACCOB BEIMIECTB K OOIMMM U CHENM(PUIECKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYHBACT JOJIO
CaMOCTOSTEIILHOCTH O0YYAFOIIMXCS ITPU U3YICHUH HOBBIX TEM.

CoOmroaeTcst  JIOTMKa  M3YYEHHs  BEIIECTB —  CBOMCTBa  BEIHIECTB  OMNPENETSIOTCS  CTPOSHHEM  aTOMOB,
AIEKTPOOTPHUIIATEIILHOCTHIO0, XUMUYECKOM CBS3BIO U CTPYKTYPOU BEIIECTBA, B YACTHOCTH, TUTIOM KPUCTAJUTMUECKUX PEIIETOK.
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(Tembl: cTpoeHMe aToma, CTPOCHHE BEIECTBA, BaXKHEUIIME MNPEIACTABUTENM MPOCTHIX M CIOXKHBIX BEIIECTB, XUMHUYECKHUE
peakiun). I3MeHeHne miaHupoBaHus 10 pas3jieiaM U TeMaM COCTOUT B CJICAYIOIIEM:
- M3Y4YeHHUE OCHOBHBIX BOIIPOCOB HEOPTaHUUECKON XUMHUU OCYIIIECTBIIACTCS B 8 Kilacce, 00JIbIIe BpEeMEHH BBIJICSCTCS
Ha MpuMeHeHue 3HaHui B 9 knacce. 13 9 knacca B 8-i1 nepeHocsaTca TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuui'”,
"INEKTPOJUTHUYECKAS JUCCOLMALIAS. XUMUYECKHE PEAKIIMM B pacTBOpax';

- nepecTaHoBka TeM, 9 kiacc: Tema «Metamney nepen «Hemeramiamuy, T.K. oOydaromuecs ¢ 3[1P Gonbiine 3HakOMbI
C METAJUIaMU U JIEr4e XapaKTepu3yloT UX MO0 CBOMCTBAM U NPUMEHEHHUIO;

- nepepaclpeiesiCcHHe COAEPKaHus OJHUX TEM B APyrue (pacKpblBacTCsd HA KOHKPETHBIX INPUMEPAX APYIHMX TEM).
Tema "Xumusa u okpyxarmomas cpefa’ pacKpbIBaeTCsl Ha KOHKPETHBIX MpPUMEpax B pasnenax "MeTamibl U UX COCIUHEHUS',
"Hemertamnsl IV-VII rpynn u ux coegunenus";

- oObeIMHEHUE TeM (JaeT OoJbllle BO3MOXHOCTEH sl UCIOJIb30BAaHUS CPaBHEHHUS — CXOJCTBA U OTIMYUM; TeMa
«Kucnopon» u tema «Bonopoa»);

- BbIZiesieHne OTAeNbHbIX TeM (Tema «llepBoHauanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBAX»). BulaeneHue B
OTJENbHYIO TeMYy, B KauecTBe "OyKBaps MO OpPraHM4ecKol XMMHHU'", JaeT BO3MOXKHOCTb YIJIyOJIATh HOHSTHUSA: OIpeAeseHUs,
KJIaccu(uKanys, OCHOBaHUS JJIs KiIacCU(PUKAaLUK, HOMEHKIIATypa, o0lMe CBOMCTBA BEIIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopmyn no obrmieit ¢popMyre U Mo Ha3BaHUIO, Ha3bIBAaHUE BelecTBa 1o (opmyse. B aTom ciiydae mporpaMMHBIA MaTtepuail u3
xapaktepuctuku VA nmoarpymnmbsl MOKHO JJOHECTH HE ()ParMEHTOM KapTHUHBI «OPTraHUYECKHUE BEIIECTBa», a KAK 4acThb LIEJIOTO.
MosxeT ObITh BbIJEeIeHa TeMa «[IpakTHKym» B KOHIIE IEPBOTO U BTOPOTO r0JI0B O0yUYEHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KJIACC Bcero: 136 yac (2 u/Hen, 2 roga o0yueHus)

Tembl KonnyectBo yacos B Tom uncne Haseanus pabot

Ha KOHTPOJIbHBIE paboThl | HA MPaKTHYECKHEe paboThI

Paznen «IlepBoHavyasibHble XUMUYECKHE TOHATHUS», 144
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1. Xwumus — BaxkHas 001acTh 4 1 2 IMpakTraeckas pabora Nel « JlabopaTopHOe 060pyIOBaHNE U IPHEMBI 00paICHUS
€CTECTBO3HAHMS U NTPAKTHYECKOIT C HUM»
JIeATETbHOCTH YEIIOBEKA. [paktuaeckas padora Ne2 «OuncTka 3arpsi3HEHHON MOBapeHHON coyn”

2. BemecTBa 1 XMMHUUECKHE PEAKIIHN. 7 - 1 IMpakTraeckas paborta Ne3 «IIpu3HaKHM NPOTEKAHHUS XUMHUUECKAX PEaKIIII

3. KonuuecTBeHHbIE OTHOIICHHS B 3 1 - KonTponsHas padora Nel «IlepBoHavansHble XUMUYECKHE MTOHSITHS, XUMUYECKHE

XUMHH

(I)OpMyJ'[I)I " ypaBHCHUS» 33Fp${3H€HHOﬁ HOBapeHHOﬁ CoJin»

Paznen «[leproandeckuii 3aKOH U EpUOINYECKas cucTeMa XumMudeckux aseMenToB J[ M. MenaeneeBa. CtpoeHne atoma. XuMudeckas CBsi3b. OKUCIUTENEHO-BOCCTAHOBUTEIFHBIE PEaKIUm», 154

4. CtpoeHue aToMa 7 1 - IKontponbHas pabora Ne2 «Ileproandeckas cucTeMa XUMAYECKUX dneMeHToB J[. M.
MenneneeBa. CTpoeHHe aToMa»

Ilepuonuueckuit 3aKOH u

HneproguyecKas CHCTeMa XUMHYECKHX

snemenToB J[.U. Menzaeneesa

5.CtpoeHue BemecTB. XUMHUIeCKast 8 1 - KonTponpHas padora Ne3 «Xumudeckast CBSI3b»

CBSI3b.

OKHCITUTENEHO-BOCCTaHOBHUTEIIBHBIE

peakun

Paznen «BaxHeinre npeIcTaBUTENN HEOPTaHUIECKUX BEIIECTBY, 354

6. Kucnopon. Bomopon. 14 1 2 IMpakTnueckas pabota Ned «[lomydeHne KUCIOPO/ia U U3yUEHHE ero CBOHCTBY»
Ipaktuueckas padota Ne5 «IlomyueHne BoAopoIa U U3yICHUE €TI0 CBOMCTBY
KontponpsHnas padora Ned4 «Kucnopoa. Bogopom»

7. Bona. PactBopbL. 5 - 1 IMpaxTnaeckas pabota Ne6 « [IpuroroBieHne pacTBOPOB C ONpeeNeHHOIT
MAacCOBOH JI0JIeH pPaCTBOPEHHOTO BEIIECTBA

8. Teopus dneKTpOIUTUYECKON 5 - -

JIACCOINAINH

9. Baxnelimue Kiacchl HEOPraHUYECKUX 11 1 1 KonTponsHas pabora Ne5 «OcHOBHEIE KJIacCHl HEOPTAHMYECKUX COSANHEHHI)

COETUHEHU I [pakriueckas padota Ne7 «PenieHne sCKCIIepUMEHTATBHBIX 33129 [0 TEMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTUHEHUII

Paznen «BelecTBo U XUMHUECKUE peaknuny, 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHYECKUX PEeaKIHit
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9 KIIACC

Tembr

KommaecTBo yacos

B ToMm 4ncie

Hassanwus pabor

Ha KOHTPOJIBbHBIE PaOOTHl | Ha MPaKTHYECKHe paboTHI
Paznen «lloBTOpeHue n yriayOiaeHre 3HAHUI OCHOBHBIX Pa3IesioB Kypca § kiacca «BemecTBo 1 XuMudeckue peakuun», 109
IToBTOpenue u yrirybnenue 3HAHIH 10 1 2 IMpakTnueckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHay
OCHOBHBIX pa3JIeNIoB Kypca 8 Kiacca [paktuueckas padota Ne9 «KauecTBeHHBIC PEaKIIUK B PACTBOPE»
KontponbsHas pabota Ne 6 «DneKTpOIUTHIECKAS TUCCOLUAIIUS
Paznen «MeTaiisl 1 UX coequHEHUs», 204
1. O6uIme cBOHCTBA METAILIOB 4 - -
2.Metansl 1 MX COeTUHEHUS 16 1 1 [paktiueckas padota Nel3 «PemeHne sKkcriepuMEHTATBHBIX 33144 110 TeMe
«MeTaJuTsl ¥ MX COSTUHECHHSD
KontponbsHas pabota Ne§ «MeTamis»
Paznen «Hemerammst 1V-VII rpynm u nx coenuaenus», 244
3.00m1as XxapakTepucTuKa 4 - -
XHUMHUYECKUX 37eMeHToB Vlla
rpynmnsl. ["anoreHs.
4.0061ast XapaKTepUCTHKA 5 - -
XMMHYECKHX 51eMeHToB Vla
rpymnnsl. Cepa U ee COeJUHEHMSL.
5.001mas XxapaKTepucTHUKa 7 - 1 IMpaxTnueckas pabora Nel0 «[lomydyeHne aMmMuaka U H3ydeHHE €ro CBOWCTB)
XUMHYECKHX JIEMEHTOB Va TPyIIIHL.
A30T, Bochop U X COCTMHEHHUS.
6.00m1as XapakTepucTUKa 8 1 2 [pakriueckas padota Nell «[loxydeHne yrieKUcIoro ra3a i U3y4eHHe ero CBOWCTBY
XUMHYECKUX dJIeMeHTOB |Va [Tpaktuyeckast padota Nel2 «PerieHne sKcrepiMEeHTaNIbHBIX 337a4 10 TeEME
rpynnsl. YTaepos, KpeMHUH U UX «Hemeranns! IV-VII rpynn u ux coequHeHU»»
COEIUHEHMUS. Kontponpshas pabora Ne7 «HemeTamisny
Paznen «IlepBoHavanbHBIE XUMUUECKUE TOHATHS 00 OPraHNYECKUX BelecTBax», 104
7. IlepBoHavaIbHbIE XUMUUECKUE 10 - -
MOHATHUS 00 OPraHUYECKUX
BEIECTBAX
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Paznen «O6o6menne Matepuana o kypey «Heopranmdeckast xumus», 44

13. Xumus u okpyKaromas cpeza.

14. O600meHne MaTepraa o Kypey
«Heopranuueckast XUMHsD)

KonTponsHas pabora Ne9 «lrorosast pabora 3a Kypc HEOPraHHIECKOH XUMUID)

Bcero 136 u
8 KJIACC

(2 g4 B HEmeMI0, Beero 68 u)

MpumepHble TeMbl,
pacKpbiBaloLMe faHHbI pasgen
nporpammol,

M KOAIMYECTBO YacoB, OTBOAUMOE
Ha UX u3yyeHue

OcHOBHOE cogepKaHue

OCHOBHbIe BUAbI AeATeNbHOCTM 0byuatowmxcs

Paznen 1.IlepBoHavaibHbIe XUMUYeCKHE TTOHATHS(14 1)
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Tema 1. XumMusa — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4eCKOH JeATe/TbHOCTHU
Ye/iIoOBeKa

(44)

Xumus 8 cucmeme Hayk. Posib xXumuu 8 #U3HU 4e/08eKa.

Tena u BelllecTBa. dusuyeckue

CBOMCTBaA BellecTB. [IpaBusia 6e30macHOro
o0OpallleHHs C BELEeCTBAMU U J1ab0OPaTOPHBIM
o6opyaoBaHueM. YucThle BelecTBa U cMecH. Cioco6bl

pasaesieHusa cMecel. [loHssmue 0 Memodax No3HAaHUsl 8

Xumuu.

JleMOHCTpanumu

1. JlabopaTopHOe 060py0BaHUE.

2. PazsinyHble BU/J bl XUMHUY€CKOM NOCYbI. 3.

06pas3sibl BELIECTB.

4. Cioco6nl paszesienusi cMecel (puabTpoBaHue,
BblIIapHBaHUe, AUCTUIIALHMS, XpoMaTorpadus).
JlaGopaTopHble ¥ NpaKTHYeCKUe pa6boThsl JlabopamopHble
onbimul:

Onucanue GpU3NYECKUX CBOMCTB BEIIECTB.

PassiesieHue cMecH ¢ HOMOLIbIO MarHUTA.

IIpakmuueckue pabomul:

Ne 1. JlTabopaTopHOoe 060pyZi0BaHKeE U IPHEMbI 06palleHus C
HUM

Ne 2. OuucTka 3arpsi3HeHHOH oBapeHHOU cou

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSITHUH C NOMOIIBIO [TeJjarora.

PacKpbIBaTh poJib XUMHUH B IPUPO/IE U XKU3HU YeJIOBEKA, €€ CBSI3b C [PYTUMU HayKaMHu.

Pa3nuyaTh YyHCThIE BelllecTBa U CMeCH; OZHOPOAHbIE U HEOJHOPOJHbIe cMecH; PasyinyaTb

dusnvecKkre U XUMHUYECKUE SIBJIEHUS C OIOPOM HA onpe/iesIeHusl.

OnpenensiTb MPU3HAKK XUMUYECKUX peaKIUi U YCJIOBUS UX IPOTEKAHUs.

CiienoBaTh NpaBUIaM MOJIb30BAHUS XUMHUYECKOH OCY10H U 1abopaTOPHBIM 060pyI0BaHUEM, A
TaK»Ke MpaBu/iaM o6palleHus: C XAMUYeCKHMU Bellle-CTBaMH B COOTBETCTBUM C HHCTPYKIUAMHU
10 BBIMTOJIHEHUIO TPAKTUYECKUX PAbOT 10 KOHTPOJIEM Ile/larora.

[I1aHMpOBaTh U NPOBOJAUTE XUMUYECKHUI IKCIIEPUMEHT 10 U3YYEHHUI0 U OTMCAHHI0 QU3UYECKUX
CBOWCTB BELIECTB, CIOCOGOB pa3zie/ieHUsI CMeCcel BeI[eCTB 110/ pyKOBOJACTBOM IeJjarora ¢
06CyX/IeHHEM IJIaHa PaboThI.

Hcnosib30BaTh NpH BBIIOJHEHUH yue6-HbIX 3alaHUH U B IPOLecce UCCIeJ0BaTeNbCKON
JlesITeJIbHOCTH HayYHO-NONYJIIPHYIO JIMTEPATYPY XMMHUU€ECKOT0 COZlepP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHeTa 110J] pyKOBOACTBOM Iefiarora.

BricTpanBaTh pa3BépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOH Ha HHPOPMALHIO U3
y4eOHUKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0J1b30BaTh U3YYE€HHBIN MOHATUHHBIA
anmnapar Kypca XuMuu
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Tema 2. BemectBa u
XUMHYECKHE peaKIuu
(74)

AToMBI ¥ MoJieKyJibl. XUMHUYECKHe 3JIeMEeHThbl. 3HaKH
(cuMBoJIbI) XMMHUYECKHUX 3JieMeHTOB. OTHOCHUTeJsbHAst
aToMHass Macca. IIpocTble M CJOXHbIe BellecTBa.
ATOMHOMOJIEKYJISIPHOE YYEHHE.

XuMu4deckas dopmyia.
XMUMHUYECKUX 3JIEMEHTOB. 30KOH NOCMOSIHCM8a cocmasda
sewecme. OTHOCUTe/IbHASL MOJIEKYJIsIpHAsi Macca. MaccoBast
A0JId XUMHW4Y€ECKOro 3JieMeHTa B COeJUHEHHHU.

dusnyeckie M XUMHYECKHe sBJEeHHs. XuUMHUYecKas
peakiysi U eé pru3HaKK. YpaBHEHHUSA XUMUYECKUX PEAKIIHH.
3aKOH CcOXpaHeHHs] MacChl BeIeCTB THIbI XUMHYECKHX
peakuuii (coeuHeHUE, pasJioKeHHe, 3aMellleHre, 06MeH).
M. B. J/lomoHOC08 — yuéHblli-3HYuKA10Neducm.

BaneHTHOCTB aTOMOB

AemoHcTpauuun

dusnyeckue sBJIeHUs (pacTHpaHUe caxapa B CTYIKe,
KUIIeHUE U KOHJIeHCalusl BOJbI U T. [11.).

XuMuyeckue siBJieHUs (fOpeHUe CBeuH, pa3JioKeHUe caxapa,
B3aUMO/JIeCTBHE CEPHON KUC/IOTHI C XJIOPUIOM 6apus,
passnoxeHue ruapokcua Mmeau(Il), B3aumopeicTeue

[IpMeHSATb eCTeCTBEHHO-Hay4YHble METO/bI I03HAHUS (B TOM YMCJIe HABJII0/IEHHE,
MO/leJIMPOBaHH1e, SKCIIEPUMEHT) U OCHOBHBIE ONepalui MbICJIUTEJbHOH e TeJIbHOCTH
(cpaBHeHUe, kaaccudUKalus) JJisl U3ydeHUs BeLeCTB U XUMUYECKUX peaKLUi ¢ Oopoi Ha
aJITOPUTM UJIU CXEMBI.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TIOHATHH U 3aKOHOB ¥ HIPUMEHSTb 3T IIOHATHSA IPU ONMCAHUU
CBOMCTB BeLIECTB U UX IpeBpallleHHUH ¢ 0OPO Ha IJIaH U KJII0YeBbIE CJI0BA.

PassnnyaTe dpusndeckre U XMMUYECKHe SBJIEHHUSA, 00'bACHATD UX CYIHOCTb C TOYKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOTO YYeHUs C OTOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX IPOTEKAHUS.

OGBACHATD CYLIHOCTh PU3NYECKUX U XUMHYECKUX SIBJIEHUH C TOUKH 3pEHUS
aTOMHOMOJIEKYJIIPHOTO YYEHHSI C MUCI0JIb30BaHUEM BU3yaJIbHOH ONOPHI.

KnaccuduuupoBaTh XMMHUYeCcKHe peakLyy (110 YUC/IY U COCTaBY pearupyrumx 1 06pasynommuxcs
BEIleCTB) C ONIOPOY Ha CXEMBI.

CocTaBaATb GOPMYJIbI GUHAPHBIX BELECTB 10 BaJ€HTHOCTH U ONPeJieIATh BaJIeHTHOCTb MO
dopmMyJ1aM BeleCcTB € ONOPOH Ha aITOPUTM y4eGHBIX 1eHCTBUH.

PaccTaBisATb K03QPUIMEHTH] B ypaBHEHUAX XUMUYECKHUX PeaKLUH € OIOpOH Ha aJilOPUTM
y4eOHBIX AEHCTBUH.

CrnieloBaTh NpaBU/IaM N10J1b30BAHUS XUMHUUECKOH NOCYZ0H 1 1abopaTOPHBIM 060pyJ0BaHUEM, A
TaK»Ke NpaBu/IaM obpalieHus ¢ BelleCTBAMU B COOTBETCTBUHU C MHCTPYKIUSAMH IO BBIIOJHEHHUIO
J1abopaTOPHBIX XMMUYECKUX OIIBITOB I10/] KOHTPOJIEM IleJjarora.

Wcnosb3oBaTh NpH BBLINOJHEHUM Y4eOHBIX 33J@aHUM M B Ipolecce HCCIe0BaTelbCKON
JlesITe/IbHOCTH HayYHO-IIONYJIIPHYO JIMTEPATyPy XMMHUYECKOT0 COZlepXKaHus, Clipa-BoY-Hble

»KeJle3a € cepoH, B3aUMO/IeHCTBHe »KeJjle3a C pAaCTBOPOM
cosiu meau(ID)).
OnbIT, MJJIIOCTPUPYIOLIMHM 3aKOH COXpaHEHHS MacChl.

Na6opatopHble ¥ npakTMueckne pabotbl JlabopamopHble
onsimoil:

[Ipumepsl GU3HYeCKUX ABJIEHUH (T1/1aB/eHHe BOCKa, TasgHUe
JIbAA).

[IpuMepbl XMMHUYECKUX AABJIEHUH (TIpOKaJIMBaHUe MeJHON
IIPOBOJIOKH, B3aUMO/J,eHCTBHEe MeJla C KUCI0ToH). Moaenun
aTOMOB U MOJIEKYJI.

[IpakTuyeckas padora Ne3. IIpu3Haky NpoTEeKaHU XUMUIECKUX
Ppeaxiuii.

BbiqyucneHusi

—_— OTHOCPITeJIbHOfI MOJIeKyJIHpHOﬁ MaccChbI BeeCTB; —
MacCOBOU A0JIH XHMHWY€CKOI'o 3JIEMEHTA I10 ¢)opmyﬂe
CcoeaAHeHUudA

MaTepHasbl, pecypcbl UHTep-HeTa oJ PyKOBO/CTBOM IeJiarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha HHPOPMALUIO U3
y4ebHMKa U CIPAaBOYHBIX MaTE€PHaJIOB, TPAMOTHO HCI0JIb30BATh U3y4YeHHbIN NOHATHHHBIN
anmapar Kypca XMMHUH
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Tema 3. KosinuecTBeHHbBIE
OTHOLIEHUS] B XUMHH (34)

KosnuectBo BemectBa. Mosib. MosispHas Macca. 3akoH

ABorazpo. MoussipHblii 06BEM rasoB. PacueTbl 1o
XUMHUYeckod  ¢dopmyse. PacyeTbl  MaccoBo  Jjosn
XMUMHUYECKOI'0 3JIeMEHTa B COEJUHEHHH, KOJIMYecTBa

BellleCTBa, MOJISPHOM MacChl.

Pac4yéTbl 10 XMMUYECKUM ypPaBHEHHUSAM.
JeMoHcTpauus:
- 06pa3Iibl BeleCTB KOJMYeCTBOM OJIUH MOJIb
BoruucieHus:
-pacueT no ¢popmy.Jie ¥ 0 XUMUIECKOMY YPAaBHEHUIO

PackpbIBaThb CMbIC/ U3yYaeMbIX TOHATUH U IPUMEHATD 3TH NOHATHSA, a TAKXKe U3yYeHHbIe
3aKOHBI M TEOPUH /JIs PellleHUs pacyéTHBIX 3a/ia4 € IOMOLIbIO earora.

BBIUMC/IATH MOJISIPHYI0 MAccCy BELECTB; KOJIMYECTBO BELIECTBa, 00'bEM rasa, Maccy BellecTBa C
omopoi Ha o6pasen, Ha GOPMYJIb];

[IpoBOANTE pacyéThl 10 ypaBHEHUAM XMUMHYECKUX PeaKI1i c onopoii Ha o6pasel;, aropuTM
y4eOHBIX AeHCTBUN: KOJIMYECTBa, 06'bEMa, MACChl BELECTBA 10 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB UJIM IPOJYKTOB PeaKIUH.

BbicTpanBaTh pa3BépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALIUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHATUHHbBIN
anmnapar Kypca XMMHUH C IOMOILbIO Nlefiarora.

Paspen 3. [lepuoaudeckuii 3akoH U [lepruoanyeckas cucTeMa XMMHYECKHX 3/ieMeHToB /I, U. MeHaesieeBa. CTpoeHHEe aTOMOB.

Xumu4yeckas cBA3b. OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIE peakuuu (15 4)

Tema 4. CtpoeHue atoma.
Mepnoaunyeckunii 3aKoH U
Nepuognueckas cucrema
XMMUYECKUX dnemeHTOoB [l.
WN. MeHgeneesa. (7 1)

[lepBble  MONBITKM  KJIacCUQUKALUU  XUMHYECKHUX
ajieMeHTOB. [loHsATHEe O Tpynmax CXOAHBIX 3JIEMEHTOB
(1esiouHble W IeJIOYHO3EMEJIbHbIE METaJlbl, TaJoreHbl,
WHepTHble rasbl). JsemeHmbl,
am@pomepHbvie 0KCUIbl U 2UOPOKCUObL.
[lepuoauveckuit  3akoH. Ilepuoauveckas cucrema
XUMHYECKHUX 3JIEMEHTOB . H. MeHjesieeBa.
KopoTkomneproanas u dauHHonepuodHas GopMbl

Komopble  o06pasyrom

PackpbIBaTh CMBIC/ NEPUOJUYECKOTO 3aKOHA 110/] PYKOBOACTBOM IIeJjarora.

[lToHUMaTh CylecTBOBaHUE NEPUOAUYECKON 3aBUCMMOCTH CBOMCTB XUMUYECKUX 3J1EMEHTOB
(n3MeHeHME PaIMNYCOB aTOMOB U 3JIEKTPOOTPHUIATENBHOCTH) U UX COeIUHEHUH OT MOJIOKEeHUS
B IEPUOIUYECKOU CHUCTEME U CTPOEHUS aTOMa C KCI0JIb30BAaHUEM CXeM U TABJIUIIL.

YcTaHaBIMBaTh CBA3b MEXKAY MOJIOXKEHUEM 3JIEMEHTA B EPUOIUUECKON CUCTEME U CTPOeHHEM
ero aroMa (cocTaB 4 3apsij fpa, o61lee YMCJI0 3JIEKTPOHOB U paclpezeieHUe UX [0
3JIEKTPOHHBIM CJI0SIM) 10 06pasny.

[IporHo3upoBaThb XapakTep U3MeHEeHUs CBOMCTB 3JIeMEHTOB U UX COeIMHEHUH 10 TpynnaMm 1
nepuo/am [leproanyeckoi cucTeMbl C MOMOLIbIO TTeJjarora.
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[leproanyeckol cucTeMbl XHMMH4YeCKHX 3jeMeHTOB J[. H.
MeHnpeneeBa. [lepuogbl U rpynnbl. PU3UYECKUNA CMBICT
NOPSAKOBOrO HOMepa, HOMepOB Mepuoja U TPYIHIIbI
3JleMeHTa.

CtpoeHue atoMoB. CocTaB aTOMHBbIX fjep. HM3omonol.
JneKTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX 060JI0YEK aTOMOB
nepBbix 20 XuUMHYeCKHUX 3j1eMeHTOB [lepuojuyeckoit
cucteMmsl /I. . MeHesieeBa. XapakTepuCcTUKa XUMUYECKOTO
3JIeMeHTa [0 ero NMoJIOXKEHHUIO B
[lepuopuyeckoit cucteme /. U. MeHzeneeBa.

3akoHomepHOCMU usMmeHeHuss ~ paduyca
XUMUYecKux 3/1eMEHMOos, Memanau4ecKux u

amomos

HeMemanaauyeckux ceolicme no epynnam u nepuodam.
3HaueHue Ilepuoduyeckozo 3akoHa u Ilepuoduueckoll
cucmembl XUMUYECKUX 3/1eMeHmMo8 0151 pa3eumust HaykKu u
npakmuku. /. U. Mendesnees — yuéHblii u 2pajcoaHuH.
AemoHcTpauumn
KopoTkomneprozanas u iyIMHHONEpUoAHasA GOpMbI
[leprouyeckoi CUCTEMbI XUMUYECKUX 31eMEHTOB /.
. MengeneeBa.
O3HakoMJIeHHe c 06pa3llaMi MeTaJ/lJIOB U HeMeTaJLJI0B.
Na6opatopHbie u npakTu4eckune pabotbl JabopamopHoiil
onsim:

BsanMogelicTBe THAPOKCHAA LHWHKA C pacTBOpaMHU
KHMCJIOT U IIe049ei

XapaKTepu30BaTb XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Ka/us, KalblUs 10 UX
nosioxkeHuto B [lepuogudeckoii cucreme [l. U. MeH/eseeBa.

CnesfoBaThb nNpaBu/iaM 6e30nacHO paboThl B 1aG0OPaTOPUU NP UCIOJIb30BAHUU XUMHUYECKOH
nocy/ bl 1 060pyA0BaHuUs 0] KOHTPOJIEM lefiarora.

BeicTpanBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha HHPOPMALUIO U3
y4eOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHATUHHbBIN
annapar Kypca XMMUH 10oc/le CTPYKTYPUPOBAaHUs MaTepuaJia C UCI0J1b30BaHUEM KJIHIIIE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4ebHMKa Nocie
CTPYKTYpPHUPOBAHUs MaTepHuaJa, ClipaBoYHble MaTepuasbl ([lepuoguyeckyro cucTeMy
XUMHYeCcKHuX 31eMeHTOoB /I. Y. MeHsiesieeBa, TabIMLy paCTBOPUMOCTH KHUCJIOT, OCHOBAaHHUH U
coJiedl B BOJie, 3/IEKTPOXMMHUYECKUH psiJi HAaPsDKeHUH MeTaJslIoB).

Hcnosnb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH U B IIPOLieCCe MUCCIe[0BaTEIbCKOM
JlesITeJIbHOCTH HayYHO-NONYJISIPHYIO JIMTEPATYPY XMMHUU€ECKOT0 COZlepPKaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa MOJA PyKOBOJCTBOM IeJiarora
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Tema 5. CTpoeHue BelecTB.
XuMHYecKas CBS3b.
OKHCINTENBHO-

BOCCTAaHOBHUTEJ/JIbHbIC PEaKIIMH
(89)

Xummdeckasi cBsi3b. KoBanieHTHas (MOJSIpHAS M HETIOJISIPHAS)
CBSI3b.  DNEKMPOOMPUYAMENbHOCb — AMOMO8  XUMUYECKUX
anemenmos. VIoHHas CBsI3b. Tunsl KpUCMAIIU4ecKux peulemox.

CreneHb OKHCJEeHHUS. OKHUCIUTENbHO-
BOCCTAHOBUTeJIbHbIE peakyuu. [Ipolieccbl OKHCIEHUS U
BoccTaHOBJIeHUS. OKHUCIMTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHCIUTENFHO-BOCCTAHOBHUTEIBHBIE PEAKIUU: TOPEHNE,
peaKuuy pas3sioKeHUs, COSTUHEHUS

PackppIBaTh CMBICT H3y4aeMbIX HOHITHH O PyKOBOJACTBOM IEarora.

OmnpenensaTs BUJI XMMHYECKOH CBA3U B COETUHEHUH C UCTIOIb30BAHUEM CXEM.

OmpenensaTs CTeNeHb OKUCIEHUs XHUMHUUYECKOTO 3JIEeMEHTa 10 (GOpMyle €ro COeJUHEHUS
HCTIOb30BaHUEM AJITOPUTMA.

OmpenensiTs AeMeHT (BEIEeCTBO) — OKUCIIHTENb U HJIEMEHT (BEIECTBO) — BOCCTAaHOBHUTEIIb.

OOBACHATH CYIIHOCTh NIPOLIECCOB OKUCIEHHUS U BOCCTAHOBIICHUS.

CocTaBIATh IEKTPOHHBIN OanaHc ¢ y4ETOM YKCIIa OTAAHHBIX U HPUHATHIX JIEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIHTEIHHO-BOCCTAHOBUTENBHOM PeaKkuy MO aJropuTMy pasdopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHON PEAKIUN.

Hcnionp30Bath MpH BEIMIOTHEHUH YI€OHBIX 3aJaHUH TEKCTHI ydeOHMKA OCIIe CTPYKTYPHPOBAHUS

MarepHaia, ClipaBoOYHbIe MaTepHalIbl (IEPHOHIECKYIO CHCTEMY XUMHYECKHX deMeHToB J1. 1.

Menneneea, TabIHILy paCTBOPHMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOJIE, SMEKTPOXUMUICCKUH Psil

HarnpsHKeHUH METaIoB)

C

PasgeJ 2. BaxHeiilne npecTaBuTe/ M HEOPraHMYEeCKUX BeecTs (35 4)

55




Tema 6. Kucnopogp,. Bogopoga.
(14y9)

Bo3nyx — cmech rasoB. CoctaB Bo3ayxa. Kuciopog —
aJeMeHT U T1poctoe BelecTBo. O30H. HaxoxzeHue
KHCI0pOJa B Ipupoje, O¢uU3MYecKMe W XHMHYeCKHe
cBOMCTBA. PeaKL|y ropeHUst HPOCTBIX U CJI0XKHBIX BELLECTB.
Tenaosoll 3ggpekm xumuueckoli peakyuu. IK30- U
3H/I0OTEPMUYECKHE PEAKLUH, MEPMOXUMUYECKUE YPABHEHUSL.
[loHsaTHe 06 okcupax. Cnoco6Gbl MONMYYEHHUSI KUCJA0POJAA B
JIabopaTOpUM M TNPOMBIILIEHHOCTH.  NpUMEHEHUe
KHMCJI0pOJia. KpYroBOpOT KUCJI0poAa B npupoje. Tonauso:
yrojb U MeTaH. 3arpsi3HeHHe BO3/yXa, YCHJIEHHe
napHUKOBOro 3¢ deKTa, pa3pylieHre 030HOBOTO CJI0S.

Bopopog — asneMeHT U npocToe BeuectBo. HaxoxaeHue
BO/IOpO/ia B pUpo/Jie, GU3UYeCKHe U XUMHUYeCKHe CBOMCTBA
(Ha mpuMepe B3aUMOJEHCTBUS C HeMeTa/UIaMH U
OKCHJIaMHU METaJIJIOB), IPUMEHEHHE, CNOCOObl NOYYeHUs.
[TonsaTHE 0 KMCI0TaxX KUCIOTHI M COJIH.

AemoHcTpauumn

BsaumogeiictBue pocdopa, cepbl U xKeJsie3a ¢ KUCJI0POLOM
(BO3MOKHO UCIOJIb30BaHUE BU/IE00IBITOR).
OnpefesieHUe coJlep>KaHusl KUCI0po/a B Bo3ayxe. ONbIThI,
J€MOHCTPUPYIOLIME YCI0BHA BOSBHUKHOBEHUS U
npeKpalieHus TOpeHus.

Na6opaTopHble 1 NpaKTU4Yeckne pabotbl JlabopamopHulii
onvim:

O3HakoMJIeHHE € 06pa3naMHi OKCH/OB.

IIpakmuyveckas paboma:

Ne 4. [TosryyeHHe KUCI0POAQ, U3YUEHUE er0 CBOMCTB.
[IpakTuyeckas pabota NeS. IlonyueHue Bogoposa 1 U3ydeHue

ero cBoicTs. Bwviuucnenusn

— MOJ]eKyHHpHOﬁ MacCCbl KMCJIOpOJA U 030HA Ha
OCHOBAaHHM aTOMHOMW MacChbl XMMHUY€ECKOTO 3JieMeHTa

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U NPUMEHATb 3TH NOHATHUSA NIPHU OIMCAaHUU CBOHCTB

BELIECTB U UX NPEBPAIeHUH C UCN0/b30BaHUEM OIIOPHBIX CJIOB U KHIIe. XapaKTepru30BaTh

(omUCBIBATB)C 0NOPOI HA NAGH, CXeMY, KPAMKYIO 3anucb COCTaB BO3/yxa, GU3ndecKre U

XHU-MHYECKHE CBOMCTBA KUCJI0PO/ia, CIOCOObI €ro NoJy4yeHus], IpUMEeHeHHe U 3HaUeHHe B

NPUPO/iE U )KU3HU YesI0BEKa.

CpaBHUBATb peaKLUU FOPEHUs U MeJIEHHOTO OKUCJIEHHUS C IPEJBAPUTEBHBIM 06CYKAEHUEM
napaMeTpOB CPaBHEHHUS.

Cob6upath NpUOOpPHI AJ1s NOAyYeHUs] KUCA0poAa (BBITECHEHUEM BO/Ibl M BO3/yXa).

Pacrio3HaBaTh ONBITHLIM MYTEM KHCJI0PO/ 10/, KOHTPOJIEM IleAarora.

Hcnosib30BaTh XMMUUYECKYI0 CHMBOJIMKY [JIsl COCTaBIeHUsI GOPMYJI BELECTB, MOJIEKYJISPHBIX
yPaBHEHUH XUMHYECKHUX PeaKLUi ¢ yuacTHeM KHCJI0pOo/a.

OO6BACHATD CYIIHOCTb 3KOJIOIMYECKHX NP06JieM, CBSI3aHHbIX C 3arpsiI3HEHHEM BO3/yxa.

CnespoBaTh NpaBu/aM 6e30MacHON paGoThl B 1a60paTOPHH NPH UCIOJIb30BAaHUHU XUMHUYECKOH
HOCYyZbl U 060pPYZ0BaHUS [10/] KOHTPOJIEM N1€J]arora, a Takxe NpaBuJiaM o6paleHus ¢
rOpIOYMMHU BellleCTBaMU B GBITY.

[I1aHUPOBATD U OCYIIECTBJIATD HA IPAKTHKE XMMUYEeCKHE IKCIIEPUMEHTbI, TPOBOJUTD
HabJII0ieHus, JleJlaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa N0/, pyKOBOCTBOM Ie/iarora.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymre.
HWcnosib30BaTh NpHY BBIIIOJHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce HCCIel0BaTeIbCKON
JlesITe/IbHOCTH HayYHO-TIIONYJIIPHYO JIMTEPATYPy XUMHUYECKOTO COZlepXKaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa oj pyKOBOJCTBOM INeJjarora.

BbicTpanBaTh pa3BépHYTble MHCbMEHHbIE U YCTHble OTBETHI C ONOPOM Ha MHOpOpMALUIO U3
y4yeOGHHKA U CIIPaBOYHBIX MaTe-
pHaJIoB C ONOPOH Ha IJIaH, TPaMOTHO UCIO0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaTt Kypca
XUMHUU

Tema 7. Boga. PacTBopsbl.
TloHATHE 06 OCHOBAHUAX

Bopa. Ee cocraB. CtpoeHue. Mosekynbl. Qusuueckue
ceolicmea 800vl. Boda kak pacmeopumesv, PacTBopbI.

PaCKprBHTb CMBbICJI U3yYaeMbIX MOHATHUU U NPUMEHATDb 3TU NOHATHUA IPU ONMMUCAHHUU CBOMCTB
BelleCTB U UX HpeBpaLLleHI/Iﬁ C IIOMOLIbIO ITeaarora.
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(54)

Ilonsamue o pacmeopumocmu seujecme 8 gode. [loHamue o
HACbIUjeHHbIX U HeHACbIWeHHbIX pacmeopax. MaccoBas o1
BellleCcTBa B pacTBope. PacueT MaccoBoii [10JiM BellecTBa B
pacTBope (poueHTHast KOHIeHTpaLus).

Xumuueckue ceolicmea 600bl (passodxceHue, peakyuu c
HampueM, okcudom Kaavyus, okcudom cepuilV [loHsmue 06
ocHosaHusix. Posab pacmeopoe 8 npupode u 8 HU3HU
yesnoseka. Kpyzoeopom 60dvl 6 npupode. 3arpsi3HeHHUE
OPUPOJHBIX BoJ. OXpaHa U 0YUCTKA IPUPOJHBIX BOJ,.

AemoHcTpauum

JJIEKTPOJIN3 BOJbl; CHHTE3 BOJbI; B3aUMOJEUCTBHE BO/IbI C
MeTasiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BH/leOMaTepHaIOB).

PacTBopeHUe BellecTB € pa3/IMYHON PAaCTBOPUMOCTBIO.
HccnenoBaHye pacTBOPOB KUCJIOT U 1leJ104el C IOMOILbIO
WH/IMKaTOPOB.

Na6opatopHble ¥ npakTMueckne pabotbl [Ipakmuyeckas
paboma:

Ne 6. [IpuroToB/eHHe PacCTBOPOB C ONlpeieIEHHON
MaccoBOH j0J1e paCTBOPEHHOTO BeElLeCTBA.

XapakTepu3oBaTh pU3NUECKUE U XUMUYECKHEe CBOMCTBA BO/IbI, €€ POJib KaK PACTBOPUTEJIS B
NPUPOJHBIX IPOLECCAX C ONOPOY Ha IJIAH U CXEMY.

CocTaBJISITh ypaBHEHUSI XUMUYECKHX PeaKLUH C y4aCTHEM BOJIbI C OIIOPOH Ha CXeMy.

OOBACHATD CYIIHOCTDb 3KOJIOTMYECKHX MMP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHUEM NIPUPOAHBIX BOJ,
CIOCOOBI OUUCTKHU BOJBI OT IPUMeCeH, Mephbl [0 0XpPaHe BOJL OT 3arpsi3HEHUS 0CIe
[IpeABapUTEJIbHOTO CTPYKTYPUPOBAHUA MaTepHraJa.

HJlaHHpOBaTb " OCyILIECTBJIATb Ha IPAKTHKE XUMHU4YeCKHUe 3KCIIEPpUMEHThI, MIPOBOAUTDH
Hab6JII0IeHus, 1eJIaTh Bbl- BOJBI 10 Pe3y/IbTaTaM 3KCIIepUMeHTa 110/, KOHTPOJIEM I1e/1arora, ¢
HCI0JIb30BAHUEM KJIHIIIE.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCNIOJIb30BAHUHN XUMUYECKON
HOoCy/ibl U 060pyZ0BaHUs MO, KOHTPOJIEM NleJarora.

[IpOBOAUTH BBIYMCJIEHUS C IPUMEHEHHEM OHATHS «MacCcoBasi 10Jisl BELeCTBa B pacTBOpPE» C
onopoi Ha GpopMyJIbL.

Hcnosib30BaTh NpH BLIIOJHEHUH YYe6GHbIX 3a/JaHUH U B IPOLieCCe UCC/Iel0BaTeTbCKON
JlesiTeJIbHOCTH HAy4YHO-NOMYJISIPHYIO JINTEPATyPy XMMHUUECKOT0 COZePXKaHUs, ClIPaBOYHbIe
MaTepHuasbl, pecypcbl MHTepHeTa o pykoBOACTBOM IeJarora.

BrIcTpanBaTh pa3BépPHYThble NUCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOX HAa HHPOPMALHIO U3
y4eOHUKA U CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO UCNO0JIb30BaTh U3yYEHHbBIN MOHITUHHBINA
anmnapar Kypca XMMHUH 10CJIe NpeJBapUTEeIbHOTO CTPYKTYPUPOBaHUS MaTepHaa.
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Tema 8. JsieKTpoauTHYECKas
Aucconranusa. XuMu4ecKkue
peaknuu B pacTBOpax

(54)

Teopus 3JIEKTPOJIUTHUECKOM JIUCCOLIUAIINH.

DJeKTponuTHIecKas JTUCCOTIAAITHS. DIEKTPOIUTHI u
HEIEeKTPONUTEL. KaTHOHBI, aHUOHBL. Mexanusm Oouccoyuayuu
sewjecms ¢ pasiuduHeIMU GUOamMu Xumuieckou cesasu. Iouwsmue
ocmenenu ouccoyuayuu. CUIbHbBIE U C1a0ble YICKTPOIUTHL.
Peakiun moHHOro OoOMeEHa. YCIOBHS NMPOTEKAHHS pEeaKkuuil
HMOHHOTO 0OMeHa 10 KoHIa. [loyHbIe U COKpamEHHbIe HOHHBIE
ypaBHEHHUs  peakuuil. XHUMHUYECKME€ CBOWCTBA  KHUCIIOT,
OCHOBaHWII W CcoJed B  CBETe TPEACTaBICHUH 00

SIEKTPOIMTHIECCKON nTucconuanuy. KadecTBeHHbIE peakunu Ha

KaTHOHBl ¥ AaHWOHBL: HOHBI XJIOPHI-, OpPOMHI-, HOIVI-,
cynpdar-, kapOoHar-, cuiuKar-, Qocdar-  aAHUOHEL
THAPOKCUIMOHBI, KAaTHOHBl aMMOHMS, MarHus, KaJblus,
amomuHus, kemesa (2+) um (3+), memm (2+), umMHKa,

HPUCYTCTBYIOIINE B BOAHBIX PAaCTBOPAX.

PackpbIBaTh CMBIC/ U3yYaeMbIX IOHATUH, @ TAKXKE CMbICJI TEOPUU 3JEKTPOJTUTHIECKON
JIUCCOLIMALIMH C OTTOPOH Ha CXEMBL.

OGBSACHATh NPUYUHBI 3JIEKTPONPOBO/I- HOCTH BOAHBIX
pPacTBOPOB C MOMOLIbIO IeJarora.

CocTaBJATh YpaBHEHHUsI JUCCOLMALMN KUCJIOT, LiieJI04Yed U coJiei, ToJIHbIe U COKpaLlEHHbIe
HOHHbIE ypaBHEHUS] XUMUYECKUX PeaKLUil HOHHOTO 0GMeHa.

HﬂaHHpOBaTb " OCyILIECTBJIATb Ha IPAaKTHKEe XUMHUYEeCKHUe 3KCIIEpUMEHThI, IPOBOAUTDH
HabJII0/JeH NS, [les1aTh BbIBOABI 10 pe3yJIbTaTaM 3KCIepUMeHTA [0CJIe IPpeBapUTeNTbHON
paGoThL

CiefoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCNIOJIb30BAHUY XUMUYECKON
HOCY/ibl M 060PYJOBAHUsI TOZ KOHTPOJIEM NeAarora.

[Ipou3BOSUTD BHIYHCIEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpanBaTh pa3BEépHYThIe MUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOi Ha UHGOPMALIHIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTePHaJIOB, FPAMOTHO UCII0JIb30BaTh U3y4eHHbINH MOHATHIHBIH
anmnapar Kypca XMMHH 110CJ1e NpeBapUTEJIbHOTO CTPYKTYPUPOBAaHUA MaTepuraJa.

HcnoJib30BaTh MU BbINOJHEHUH yYeGHbIX 3aZJlaHUH U B IPOLiecce UCCIe0BaTeIbCKON
AeATEeJIbHOCTU HAYYHO-IIONYJIAPHYIO JIMTEPATYPY XUMHUYECKOI'0 COAEPXKAHHUA, ClIPABOYHbIE

JleMOHCTpanumn

JJeKTpudecKas IpOBOJHUMOCTb PacTBOPOB BEIECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OmnBbITHI, HTIOCTPUPYIOLME NPU3HAKH IPOTEKAHUS
peakiuii HOHHOI'0 o6MeHa. JlaGopaTopHbIe U
npakTH4yecKue

pa6oTsl

JlabopamopHulii onbim:

Peaknuy HOHHOTO 06MeHa B pacTBOPax 3JIEKTPOJIUTOB:
cysabdata Megu(Il) u wénoum, kapboHaTa HATpUA U
COJITHOHM KHUCJIOTBI, peaKys HeUTpaJu3aLuil Mexay
TUAPOKCHUAOM KaJIud U COJITHOH KHCJIOTOH.
Buruucaenus

— I10 YpaBHEHHUAM XUMHUYECKUX peaKuHﬁ

MaTepHasbl, pecypcbl UHTepHeTa Mmocjie KOHCY/IbTAlUH C e/JaroroM
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TeMma 9. OCHOBHbIE KJIaCChl
HeopraHu4YecKux
coeUHEeHUH

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUN.

OKcHABL: COCTaB, KJIaccupuKaLus (0CHOBHbIE, KUCIOMHbBIE,
amg@omepHble, Hecoreobpasyoujue Ha npumepe okcuda
yanepoda Il u okcuda azoma Il), HomeHk1aTypa [loayueHue u
XUMHYeCKHe CBOMCTBA OKCH/IOB (B3aMMOJIENCTBHUE C BOJIOH,
KHMCJI0TaMHU, Les1049aMH).

OcHOBaHUS: COCTaB, K1accupukanus (1e0494 U
HepacTBOPUMble OCHOBAaHMA), HOMEHKJ/IaTypa, Qu3nyecKkue
Y XMMUY€eCKHe CBOMCTBA (B3aUMO/IEUCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTAMH, COJIIMU), CNOCO6bI NOYHEHUS.
KucsoTsl: cocTaB, KJ1accuduKalys, HOMEHK/IATYpa,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMOJeMCTBHE C
MeTaJ/l;IaM{, OCHOBHBIMH OKCH/IaMH{, OCHOBAaHHUAMH, COJIIMU
Ha MpUMepe COJITHON U CepHOM KUCJIOT), cnocobb!
nosyyeHusl. Pl ak TUBHOCTH MeTaJLJIOB.

CoJiu (cpefiHUE): HOMEHKJIATYPA, CIOCO6BI IOJIyY€eHHUs,
B3aMMO/IEMCTBUE COJIEH C MeTa/lJlaMM, KHCJI0TaMH,
11[eJI0YaMH U COJISIMH.

['eHeTHYecKas CBSA3b MEX/Y KJIacCCAMH HEOpraHUYeCKHX
coevHeHU. ['eHeTUYecKue psAabL. [IoHssmue 06
am@pomepHbvix 2udpokcudax (Ha npumepe UHKA U
aNMUHUS): XUMUYECKUe ceolicmaa e3aumodelicmaue ¢
KUCA0Mamu U Wea04aMu, pas/o0iceHue npu HazpesaHuu.

AemoHcTpauumn

06pa3ubl HeOpraHMYeCKUX BelleCTB Pa3JIMYHbIX KJIaCCOB.
BsaumopelicTBUe pacTBOpa CEPHOM KHUCJIOTHI C OKCUA0M
meau(ID).

Peakuus HeHTpanusanuu.
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OrmpeneneHre OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSANHEHHH M0 MalIoHy.
CocTaBieHre cXeM CTPOCHHUSI OCHOBHBIX KJTACCOB HEOPTaHUYECKHUX COEIHMHEHUH Ha OCHOBE
OIIpE/ICNICHUS].

Cocrasienne GopMys OCHOBHBIX KJIACCOB HEOPIraHMYECKUX COSANHEHHUH M Ha3bIBaHUE UX I10
MEXIyHapOIHON U TPUBUATBHON HOMEHKIIATYpE C HCTIOIb30BaHUEM ONpPEAeTICHNS 1 TaOIHIIbI
PacTBOPUMOCTH.

KnaccnduupoBanue n3yqaeMbIX BEIECTB IO COCTAaBY U C80LUCHEaM ¢ ONIOPOH Ha ONIPEaeNeHNs,
CXEMBI ¥ TaOJHIly PACTBOPUMOCTH.

CocraBiieHne TaOJIUIBI TEHETHIECKHUX PSJIOB U CXeMbl «[ eHeTHuecKasi B3aNMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHWIECKUX COSIUHEHUIN 10J pyKOBOJCTBOM MeJarora.

[Iporro3upoBaHie CBOWCTB BELIECTB HA OCHOBE OOIMINX XUMUYECKUX CBOMCTB M3YUEHHBIX KIIaCCOB,
TPy BEUIECTB, K KOTOPBIM OHU OTHOCATCSI C UCIOIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTUHEHUI» I10]] pyKOBOJCTBOM IleJlarora.

CocTaBieHre MOJEKYIAPHBIX yPABHEHUH PEaKIUi, HILTIOCTPUPYIOIINX XUMUIECKHE CBOMCTBA
U3YYCHHBIX KJIACCOB U CNOCOObL NOIyYeHUs BEIECTB N3YUCHHBIX KIIACCOB, TPYIII, a TAKXKE
TOJTBEP)KIAIOIINX FeHETHUECKYIO B3aHMOCBSI3b MEXTy HUIMH, C OIIOPOH Ha BepOATbHYIO CXEMY B
KaueCTBE 3PUTENIBHOM ONOPBHI.

CocraBieHre MOJIEKYJSIPHBIX YPaBHEHUH peakyii 10 cXeMaM ¢ NPeABapUTEIbHBIM 00CYKICHUEM
BBIOOpA pearnpyroIINX BEIIECTB.

Berancnenne no ypaBHEHHSIM XUMHYIECKHX PEAKIHil KOIHMIEeCTBa, 00BbEMA, MacChl BEIIECTBA MO
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOILYKTOB PEAKIHH 110 AITOPUTMY.

[InannpoBaHre W OCYIIECTBIEHWE HA IPAKTHKE XUMHYECKOTO SKCIIEPUMEHTAa M HAOMIONEHHS IOX
PYKOBOACTBOM YUHTEJIS.

DopmynHpoBaHUE BRIBOAOB MO Pe3yIbTaTaM SKCIIEPUMEHTA C HCIIOIB30BAaHUEM OTIOPHBIX CIIOB.
DopmynrpoBaHUE C HOMOIIBIO MEAroTa 1 BEITOIHEHNE MpaBHII 0€30MacHoi paboTH B 1abopaTopun
HIPY UCTIOJIb30BAHUN XUMHUUECKOU TTOCY bl ¥ 000PYI0BaHMSI.

Vcrionp30BaHue Y BBIOJHEHUN YIeOHBIX 3aIaHHI U B POIECCE UCCIISI0BATENBCKOM A TeTbHOCTH
Hay4HO-TIOMYJIAPHOH IUTEpaTypbl XMMHUECKOTO COIEPKAHNUs, CIPAaBOYHbIE MaTEepUaIIbl, PECYPChI
WnrepHera, ocymiecTBIeHNE BBIOOpa MO PyKOBOJICTBOM HAaCTaBHHUKA.




BbITecHeHMe 0JHOT0 MeTasljla APYTUM U3 pacTBOpa COJIH.
Nab6opatopHble 1 npakTMueckne pabotbl JabopamopHble
onbsimeol:

B3anMopeiicTBHE KMCJIOT C MeTa/lJlaMu.

[Tonyyenune HepacTBOPUMBIX OCHOBaHMIL.
BsauMmozelicTBHe HepacTBOPHUMbIX OCHOBAaHHUH C
KHCJIOTaMHU.

PaznoxxeHue rugpokcua meau(ll) nmpu HarpeBaHuU.
IIpakmuyueckaa paboma:

Ne 7. Pelienue akcniepuMeHTaJbHbIX 3a/1a4 110 TeEMe
«OCHOBHBIE KJIaCCbl HEOpraHWYeCKHUX COeJUHEHHUM».
BbiyucneHusi

— [0 YpaBHEHUSIM XMMHUYECKHUX PeaKI Ui

BricTpanBaHue pa3BEPHYTHIX MMCHbMEHHBIX M YCTHBIX OTBETOB C ONOPOit Ha HH(OOPMAIHIO U3 YUeOHUKA
U CIIPAaBOYHBIX MaTE€PUAJIOB, IPAMOTHOE UCIIOJIb30BaHIE U3YUEHHOIO IIOHATUIHOTO amnnapara Kypca
XHMMHU C UCIOJIB30BaHUEM IIJIaHA, OMOPHBIX CJIOB, AITOPUTMA.

Paspgen 3. BewecTtBo un xummnueckue peakuuu, 44
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Tema 10. Xumunueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTN
XMMUYECKUX peaKuuii (4u)

Touamue o cxopocmu xumuueckoul peakyuu. DPaxmopbi,
eAUsIOWUE HA CKOPOCMb Xumuyeckol peakyuu. [lonsmue o
20MO2EHHbIX U 2emepocennblx peaxyusx. Ilowsamue 06
00pamumblxX U HeOOPAMUMBIX ~ XUMUYECKUX — PeaKyusix.

ITlonsmue o XUMUHYECKOM paesrHosecuu. CMeu;eHue

XUMU4eckoeo  pasHosecus. @aKmOpbl, saudnowue  Ha

CKopocmb XUMUYECKOU peakyuu u nojodxiceHue XumMuieckKkoco
pasHosecusl. Kﬂaccuqbu;cauu}z XUMUYECKUX peakuuﬁ no

PA3HbIM OCHOBAHUAM.

PackpbIBaTh CMBICI H3Y4aeMBbIX TIOHATHH 1 IPUMEHATH 3TH MOHITHUS IPU ONTUCAHUHU CBOICTB BEILECTB

UX MpeBpaIlECHuUi.

KrnaccndunupoBars XUMIYECKHE PEAKIIUH IO Pa3IMYHBIM ITPH3HAKAM.

Y cTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peaknuy OT pa3IHYHbIX (JaKTOPOB MOJ

PYKOBOJICTBOM YUHTEIISL.

[IporHO3MpOBaTH BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX NPEBPAILEHUI B pa3IHYHbBIX YCIOBUAX TIOCTE

MpeaBapUTEILHON pabOTHIL.

OnpenensaTs OKUCIUTENb U BOCCTaHOBUTENH B OBP.

CoCTaBIATh 3JEKTPOHHBIA OaJaHC peaKIuy.

[Ipon3BOIUTE BEIMHUCICHUS IO XUMUYECKAM YPABHEHHSM I10 allTOPUTMY.

BricTpanBath pa3BépHYTHIE MICHMEHHBIC U YCTHBIE OTBETHI C ONOPOH Ha HH(OPMALMIO U3 y4eOHNKa U
CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIOJIB30BaTh H3Y4CHHBIH TOHATHHHBIN anmapaT Kypca XUMUH
HOCJIE TIPEIBAPUTEIILHOTO CTPYKTYPHUPOBAHMS MaTepHUala.

Hcnonb30Bats Ipy BEITOTHEHUH yI€OHBIX 3aIaHUH U B TIPOIIECCE MCCIIE0BATEILCKON AESTEIFHOCTH
HAaYYHO-TIOMYJSIPHYIO JIUTEPATYPy XUMHUIECKOTO COAEPIKAaHHs, CIPAaBOYHbBIE MaTePHAIIBI, PECYPCHI
HHTepHeTa 1ocie KOHCYIbTallH C IeJaroroM.

PackpbIBaTh CMBICT H3y4aeMbIX OHITHH, a TAKXKE CMBICIT TEOPHH IEKTPOIUTHICCKOH IUCCONUALUN C
OTOPOH Ha CXEMBI.

OOBACHATH IPUIHHBI HIIEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C TOMOIIBIO TEArora.

CocCTaBIATh ypaBHEHNS AUCCONUAIINH KHCIIOT, MIEIOYeH W COJICH, MOTHBIE U COKPAIIEHHBIE HOHHbIE
YPaBHEHUS] XUMHYIECKUX PEaKIUii HOHHOTO OOMEHa.

[ImaHrpOBAaTH M OCYMIECTBIATH HA MPAKTHKE XUMHUIECKHE SKCIIEPUMEHTEI, TPOBOAUTE HAOIIOCHNS, 1eNIaTh
BBIBOJIBI IO PE3yNbTAaTaM SKCIIEPUMEHTA ITOCHIE IPEABAPUTENHFHOH PabOTHI.

CrnenoBath npaBuiaM 0e301acHoil paboTHI B 1a00paTOpHH MPH HCIONB30BaHUN XUMUYECKON TIOCYABI U
000pyJOBaHUS MO KOHTPOJIEM Iearora.

[Ipon3BOIUTE BEIYHUCIICHUS [0 XUMHUUECKUM YPABHEHUSIM.

BricTpanBath pa3BEépHyTHIE MICHMEHHBIE M YCTHBIE OTBETHI C ONOPOH HA HH(OPMAIHIO U3 yIeOHUKA 1

CIIPaBOYHBIX MaTepHaJIOB, IPAMOTHO HCIIOIb30BaTh N3yUEHHBIN NOHATUIHBIN annapaT Kypca XUMUM 110CyIe
MPEIBAPUTENBHOIO CTPYKTYPUPOBaHUS MaTepuana.

Mcrionp30BaTh MPY BEIMIOTHEHUH YI€OHBIX 3a/laHUH U B IPOIIECCE HCCIIE0BATEILCKON IS TEIBHOCTH
Hay4YHO-TIONYJIIPHYIO JINTEPATYPy XMMHUUYECKOTO COJIEPIKAHUs, CIIPABOYHbIE MAaTEPUAIIbI, PECYPCHI
MHuTepHEeTa OCIE KOHCYIBTAlUU C IeJaroroM

9 KIIACC

(2 4 B HEnemto0, Bcero 68 u)

61




MpumepHble Tembl,
pacKpbiBatoLme AaHHbIW pasgen
nporpammsl,

M KOZIMYEeCTBO Yacos, 0TBOAMMOE
Ha MX usyyeHue

OCHOBHOE cogep:KaHue

OCHOBHble BUAbI AeATENbHOCTM Obyuvatomxca

Paszpe 1. BemecTBo U xuMu4yeckue peakuuu (10y)
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IloBTOpEHUE U yriyG/iIeHHe
3HaHU# OCHOBHBIX pa3/ie/IoB
Kypca 8 kiacca

(104)

Iepronnueckuii 3akoH. [lepnoaudeckas cucreMa XMMHYECKIX
anementoB JI. 1. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOCTB XUMHYECKIX
JJIEMEHTOB IIEPBEIX TPEX NMEPUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHUEM DIIEMEHTOB B
MEePHOJIMIECKON CUCTEME U CTPOSHHEM HX aTOMOB.
Knaccnduxarys 1 HOMEHKIaTypa HEOPTaHNIECKHUX BEIIECTB
(MexxayHapoHasl ¥ TpUBUAJIbHAs). XMMHUYECKUE CBOHCTBA
BEII[ECTB, OTHOCAIINXCS K Pa3IMYHBIM KJIACCaM HEOPTaHHIECKUX
coeMHeHUi. [ eHeTnueckas cBs3b HEOPraHUYECKUX BEIIECTB.
CtpoeHne BemecTBa: BUbI XUMIYECKON CBSI3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK. 3a6UcUMOCmb CEOUCIE 6eujecms
OM UX CMpoeHusl.

XUMHYecKre peakyy. KIacCUPUKAINT XUMIUECKUX peaKIui
0 Pa3JIMYHBIM OCHOBAHMSIM.

Teopust NEKTPOIIMTHUECKON JUCCOLUANN

JleMoHCTpanum

1. Mogeu KpucTa/JIn4ecKUX peléToK
HeOpTaHUYEeCKHUX BeILeCTB.

2. Kopotkoneproanas u AnmHHONIEPHOIHAS (POPMBL
IMeproauyecKoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB

J. . Menneneea

IMpakTnueckas pabora Ne8 «Peakiuu HOHHOTO 0OMeHay
IIpaktuaeckas pabora Ne 9 «KadecTBeHHBIE peaKIi Ha HOHBI B
pactBope'".

Konrponshas padora Ne6 «DmexTpoauTHdaecKkas AUCCOIMALHSD)

XapaKTepHu30BaThb XUMUYECKHUE 3JIEMEHTHI NIEPBBIX TPEX IEPUOJOB, KA U KaJbLUS 110 UX
noJioxeHnuio B [lepuogudeckoit cucteme /I, . MeHiesieeBa c onopoi Ha aJlfOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOPraHWYeCKHe BELECTBA U3yYEHHBIX KJIACCOB C OIIOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchbIBaTh 06IMe XUMUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, IO TBEPK/AATh
CBOMCTBA IPUMepaMH MOJIEKYJ/IIPHBIX yPAaBHEHUH XMMUYECKUX PEAKIMU C OTIOPOH Ha CXEMY.
OnpefessiTh BUJ, XHMUY€ECKOH CBSI3W U THUI KPUCTA/UIMYECKOH PelIéTKY BeleCTBa C OIOPOH Ha

CXeMy.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMUS 10C/Ie IpeiBApUTETbLHOTO
pasbopa.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOX Ha UHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCI0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmaparT Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce HCCIeJ0BaTebCKON
JlesITeJIbHOCTHU HAy4YHO-NONYJISIPHYIO JIMTEPATYPYy XMMHUUECKOI'0 COZeP>KaHMUsl, ClIpaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKOBOJCTBOM IeJjarora.

PackpbIBaTh CMBICT TEOPUH 3JIEKTPOTUTHYECKON quccorraniu. OObACHATh PUYHUHE

OJICKTPOIIPOBOAHOCTHU BOJAHBIX PACTBOPOB;
CocTaBisaTh YpaBHEHUS AUCCOUAIINN KACIIOT U menoqeﬁ, TIOJIHBIC ¥ COKPAILICHHBIC XUMHUYCCKUC

YpaBHEHUA XUMHUYECKUX peaKL[I/Iﬁ HOHHOTO OOMEHa.

Pa3gen 3. HemeTa/uibl 4 UX coeAuHeHus (24 4)
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Tema 3. O61as
XapaKTepHuCTHKa
XHMHYEeCKHX 3JIEeMEHTOB
VIIArpynnsl ['ajioreHsl
(44)

0611as XxapakTepUCTHUKA rajoreHoB. 0COGEHHOCTHU
CTPOEHHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/I1 HUX
cTeneHu okucaeHus. CTpoeHue U GU3MUECKUE CBOKCTBA
HPOCTBIX BEIECTB — I'aJIOreHOB. XUMHYECKHEe CBOMCTBA Ha
npuMepe xJopa (B3auMo/leiCTBHE C MeTa/lJIaMH,
HEMeTa/UIaMH - BOZ,0POJIOM U KHCI0POJ0M,
wesno4amu).XnopoBogopos. ConsiHasA KUCI0Ta, XUMHUYeCKHe
CBOWCTBA, ho1y4eHue, TpuMeHeHue. KauecTBeHHbIe
peakLM{ Ha raJIoreHu/i-uoHbl. Jelicmsue xa10pa u
X/10p08000p0JA HA OP2AHU3ZM Yes108€Ka.

OGBSACHATH 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejesax MaJbIX IEPUOZOB U IJIaBHBIX HoArpynn [leproandeckoil CHCTEMbI XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOEeHUSI UX aTOMOB C HCIOJIb30BaHHEM CXeMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BEILECTB raJloreHoB (Ha
IpUMepe XJI0Opa) U CJOXKHBIX BEeleCTB (XJIOPOBOZOPO/IA, XJIOpH/Ia HATPHUS), CHOCOBBI UX
MOJIyYeHHUs], TIPUMeHEHNe U 3HaYeHHe B IPUPO/Ie U XKU3HU YeJIOBEKa [0CJIe CTPYKTyPUPOBaHUs
MaTepwuasa.

OnpenensiTb raJoreHU/i-MOHBI B PACTBOPE C UCIO0JIb30BaHUEM TaG/IUIbl "XapaKTepHble peakuu
Ha aHUOHBI".

[11aHUpPOBATh U OCYLIECTBJISATh HA NPAaKTHKe XUMUYECKHUe IKCIIEPUMEHThI, IPOBOJUTh
Ha6JIIAEHUS, AeJIaTh BBIBO/IbI 10 PE3yJIbTaTaM 3KCIIEPUMEHTA MOCJ/Ie PeABAPUTENbHON

BaxkHel e XJIOPpUADBI U UX HaXOXJEeHUue B Ipupoe.

JleMoHCTpanum

BujieoMmaTepuasibl: raJloTeHbl U UX COeJUHEHUS.
06pa3sibl XJI0PU/IOB.

JlabopaTopHble U IpaKTUYeCKHe paGoThbl
Jla6opamopHbwlil onbim:

Pacno3HaBaHuUe XJI0PUZ-UOHOB.

paboThL

CiienoBaTh NpaBUiaM 6e30MacHON paboThl B JIJAOOPATOPUU MPU UCTIOJIb30BAHUU XUMUYECKON
HoCy/ibl U 060pyA0OBaHUs 10/, pyKOBOACTBOM IeJarora.

BricTpanBaTh pa3BépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOH Ha HHPOPMALHIO U3
y4eOHUKA U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCIOJIb30BaTh U3yYEHHBIN NOHATUHHBIN
anmnapar Kypca XUMHH.

Hcnosib30BaTh NpH BBINOJHEHUH YYeOHBIX 33/JaHUH U B IpolLiecce HCCIel0BaTebCKON
JlesiTeJIbHOCTH HAyYHO-NONYJISIPHYIO JINTEPaTypPy XMMHYECKOT0 COJlePKaHUs1, CIPaBOYHbIE
MaTepuasbl, pecypcbl MHTEpHeTa
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Tema 4. O6mas
XapaKTepUCTHKa XUMHUYeCKUX
3sieMeHTOB VIArpynnsl. Cepa u
eé coeguHenu (5 4)

0611as XapaKTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
Oco6eHHOCTH CTPOEHUS ATOMOB 3THX 3J1EMEHTOB,
XapaKTepHbIe /Il HUX CTeNeHU OKUcaeHus. CTpoeHue U
dusuveckue cBOMCTBA NPOCTHIX BELECTB — KUCA0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMK KUCIOPOAA U CEPBI.
XuMuyeckue cBoHcTBa cepbl. CEpoBOJIOPO/, CTPOEHHE,
dusnveckre U XUMHUYECKHE CBOMCTBA (KUCIOTHBIE U
BOCCTAaHOBUTE/IbHBIE). OKCH/IBI CEPbI KaK NPEJCTaBUTENN
KHUCJIOTHBIX OKCH0B. CepHas KUC/I0Ta, U3NIeCcKHe U
XUMHYeCKHe CBONCTBA (06LIMe KaK IpeCTaBUTEIS
KJIacca KUCJIOT U cienupuyecKue), mpuMeHeHHe.
CepHucTas KuC/I0Ta.

Xumuueckue peakyuu, fexcawjue 8 0CHO8e NPOMbIUIEHHO20
cnoco6a noJyveHus cepHoli kuciomul. Cony cepHoM
KHUCJIOTBI, KaYeCTBEHHAs peaKLys Ha Cy/1bdaT-HoH.
HaxoxJeHue cepbl U €€ coeJUHEHUH B IPUPOJE.
Xumuueckoe 3azpsisHeHue okpyxcarouel cpedsl
coeduHeHUsIMU cepbl (KucsaomHbvle 00xcdu, 3a2psi3HeHue
8030yxa U 80006M08), cnocobbl e20 npedomaepaujeHus..

JleMOHCTpanumn
Kosneknuu (BuseomMmaTepuasbl): cepa U eé coeJUHEHUS.

O6yrsiMBaHMe caxapa [oJ JeicTBUeM KOHLLEeHTPUPOBAHHOMN

cepHoﬁ KHUCJIOTBI.

JlabopaTopHble U IpaKTUYeCKHe paGoThbl
JlabopamopHble onbimbl:

O6Hapy>xeHUe cyabdaT-HOHOB.

BsauMopelicTBre pa3baBieHHON CEPHOM KUCIOThI C
LIMHKOM. Bbolyucs1eHus

10 ypaBHEHUSIM XUMUYECKUX PeaKuK;

OGBSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-rpynnel u ux
CoeIMHEHUH € y4ETOM CTPOEHHs UX aTOMOB C OIIOPOH Ha cxeMy "H3MeHeHUe paJiuyCcoB B
nojrpynmnax". XapakTepusoBaTb pU3HYeCKHe U XMMHUYECKHE CBOMCTBA NPOCTOro BelljecTBa
cephl U eé coeIMHEHUH (CepOBOI0PO/A, OKCHU/IOB CEPBI, CEPHOU KUCJIOTHI, Cy/1b}aTOB),
Croco6bl UX MOJIyYeHUs], IPUMeHEHHe U 3HaYeHHUe B IPUPO/JIe U XKU3HU YeJIOBEKA C OTIOPOH Ha
CXeMy U IJIaH.

OnpefiesiTh HaM4YKe Ccy/1bdaT-UOHOB B PaCTBOPE.

OGBSACHATD CYLHOCTb 3KOJIOTHYECKUX MTPO6JIeM, CBSI3aHHBIX C IePepaboTKON coeJUHEHU CEPBI
1ocJjie CTPYKTYPUPOBAaHUS MaTepHaJa.

[I1aHUPOBATD U OCYIIECTBJIATb HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTbI, TPOBOJUTD
HabJII0IeHus, [ieJlaTh BbIBOJBI 10 pe3y/ibTaTaM 3KCIepUMeHTa.

CnesfoBaThb nNpaBu/iaM 6e30MacHO paboThl B 1abOPATOPHUHU NPHU UCIOJIb30BAHUY XUMUYECKOH
nocy/ibl 1 060pyA0BaHuUs 10/, pPyKOBOACTBOM Iefiarora.

[Tpou3BOAUTD BBIYHUC/IEHUS 10 XUMUYECKHUM YPABHEHUSAM M0 aJIFOPUTMY.

Hcnosib30BaTh NpY BBIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI y4eOHUKA, CIPABOYHbIe MaTepHaJIbl
(ITepropnyeckyo cucTeMy XMMHYECKUX 3ieMeHTOB /l. U. MeHzeeeBa, TabauLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJie, 3/IEKTPOXUMHUYECKUH Pl HAaNPsKeHUH
MeTaJJoB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Yieb6-

HBIX 33JJaHUH U B IIpoIlecce UCCeL0BaTeIbCKON 1esiTeIbHOCTY HAyYHO-TIONYISIPHY IO

JINTEpPATypPy XMMUYECKOT'0 COJIeP’KaHHUsl, CIPaBOYHbIE MaTepHasbl, pecypchl UHTepHeTa mocJe

KOHCYJIbTAl[UH C IIeJaroroM
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Tema 5. O61as
XapaKTepUCTHUKa XUMHYeCKHUX
3jieMeHTOB VArpynnsl. A30T,
docdop u ux coejriHEeHUA
(74)

0611as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmnsl.
OCco6GEeHHOCTH CTPOEHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JIJI1 HUX CTeNeHH OKUCIeHus. A30T,
pacnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE
CBOMCTBA (B3aUMOJEeHCTBHE C META/VIAMHU U

HeMeTaJUIaMH - KUCJIOPO/IOM U BoZlopozioM). KpyrosopoT
a30Ta B IPUPOJE.

AMMHMaK, ero ¢pusnyecKue U XMMHUYeCcKHe CBOHCTBA
(oxuc/IeHHEe, OCHOBHBIE CBOMCTBA BOAHOI'0 PAacTBOpPA),
nosy4yeHue v npuMeHeHue. CoJlM aMMOHUS, UX GU3UYECKHe
Y XMMU4YeCKHe CBOHWCTBA (pa3sioxkeHHe, B3aUMOJeHCTBHE CO
1eJI09aMM), IpuMeHeHHe. KayecTBeHHast peakuus Ha MOHBI
aMMOHHS.

A3oTHast KMCJI0Ta, eé GU3NIecKHe U XUMUYeCKHe CBOMCTBA
(oOuMe Kak peACTaBUTE S KJacca KUCJIOT U
cnenubryeckue). A30TUCTas KUCA0TA. Mcnosb3oBaHue
HUTPATOB U COJIed aMMOHMSA B Ka4eCTBE MUHEPA/bHbBIX
YAOGpEHHUN.

Xumuueckoe 3azpsisHeHue oKpyxcaroujell cpedsl
coeduHeHUsIMU azoma (Kuciomusle 00xcou, 3a2ps3HeHUe
803dyxa, no48bl U 8000EM08).

docdop, anromponnsie modugpukayuu docgopa,
¢du3NYecKre U XUMHYECKHEe CBOMCTBA (B3aUMO/IeHCTBHE C
MeTaJlJIaMH, HEMeTaJIJIaMH, KOHYeHMpUupo8aHHOU a30mHoll
U cepHoll kucaiomamu,).

Oxkcup pocopopa(V) u pochopHas kucaoTa, GU3nUecKre U
XMMHYeCcKHe CBOUCTBA, oJiyyeHHe. KauecTBeHHas peakuus
Ha pochaT-UOHBI.

HUcnonb3oBanue dpocdaToB B KaueCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOJHbBIX BOJJOEMOB
docharamu.

JleMoHCTpanum

Konnekuuu: pocdop u ux coeiuHeHUsI.

B3sanmozelicTBUe KOHLLIEHTPUPOBAHHOM a30THOM KUC/IOThI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopamopHblie onbimbi:

1. B3auMopelicTBHe cosieli aMMOHUS C IIETOYBIO.
2. O3HakoMJIeHHEe C 06pa3LaMUu a30THBIX U
docdopHBIX yH0O6pEeHUH.

Ilpakmuveckas paboma:
Ne 10. [TonyyeHre aMMuaKa, U3y4yeHHUe ero CBONCTB.

O6BSCHATH 06111e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-IpyINbl U UX
coeIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh PU3HYECKHE U XUMHUYeCKHe CBOWCTBA IPOCTHIX BelLeCTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, cojied aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, okcuzaa dpocdopa(V)
U pochopHOH KHUCIO0THL, HocdaToB), CIOCOOHI UX MOTYyUEeHHs], IPUMeHEHNEe U 3HaYeHUe B
HPUPO/IE U )KU3HU YesI0BEKA C UCII0JIb30BAaHUEM CXEMBI.

OnpefessiTb MOHBI aMMOHHUA U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM TAGIUILbI
"XapakTepHble peaKl[U1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBA3aHHBIX C HAX0XKEHUEM COeJMHEHUH a30Ta
U pocdopa B oOKpyKawLiel cpese.

[I1aHUPOBATD U OCYLIECTBJISATh HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTDI, TPOBOJUTD
Ha0J1I0/leHus, leJIaTh BBIBO/IbI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CnesoBaTh NpaBu/iaM 6e300acHOM paGoThl B 1aG0paTOPUH NP UCIO0JIb30BAHUY XUMUYECKOH
NoCyibl U 060pyAOBaHUS.

[Tpou3BOJUTD BBIYMC/IEHHS 10 XMMUYECKUM YPaBHEHHUSM.

Hcnosib30BaTh NP BbINOJHEHUH YYe6GHBIX 33/JaHUH TEKCThI y4e6HUKA, CIPAaBOYHbIE MaTEPHAII bl
(mepuosHYeCKyIO CUCTEMY XMMHUYeCKHUX 371eMeHTOB /l. Y. MeHpeneeBa, TabuLy
pPacTBOPHMMOCTH KHCJIOT, OCHOBAaHUM U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PsiJl HANPsHDKeHUH
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecce UCCIeJ0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJIepP>KaHus, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa mocjie KOHCY/IbTAlUH C Ie/JaroroMm
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Buryucaenus
— 110 ypaBHEHUSIM XUMHUYECKUX PeaKIUH
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Tema 6. 061125 xapaKTepuc-
THKa XUMHUYECKHX 3/IEeMEHTOB
IVA-rpynmbl.

YriiepoJ ¥ KpeMHM#M U UX
CcoeAUHeHUs:

(84)

Yrnepop, asnoTpomnHble MogubuKkanuu (rpadut, anmas),
pacnpocTpaHeHHe B IpUpo/ie, GU3UUECKHEe U XUMHYECKHE
cBoicTBa. Axcopbuusa. Kpyrosoport yriepojia B npupo/Je.
OxcuAbl yrieposa, ux GusnuecKre U XMMUYeCKHe
CBOICTBA (B3aUMO/JEUCTBUE C META/IIAaMH, HEMETA/JIaMH,
KOHYeHmMpupo8aHHOU a30mHOl U cepHoll Kuciomamu), ux
JleiCTBYE Ha )KUBble OPraHU3MBbl, N0/1yYeHUe U
npuMeHeHHUe. IKo/102u1eckue npob.iembl, C8A3aHHbIE C
okcudom yzaaepoda(lV); 2unome3sa 2s106a.16H020
nomenJ/ieHUs1 KAUMama; napHukossill sgpgekm. YrosbHas
KHCJIOTA U €€ coJiH, X U3nudecKre U XUMHUYECKHe
CBOMCTBA, ho/1y4eHue Y IpYMeHeHHe.

KauecTBeHHast peakuuss Ha KapOOHAT-HOHBI.
Hcnosv3oeaHue kapboHamos 8 6bimy, MeduyuHe,
npoMblUlIeHHOCMU, CeAbCKOM Xo3siticmeae.

KpemHuH, ero pusnyeckre 1 XuMU4ecKre CBoHcTBa (Ha
npuMepe B3auMOo/IeCTBUS C MeTalJlaMU U HeMeTaJlJlaMu),
nosayveHue U npuMeHeHue 8 3/1eKmpoHUKe.

CoeduHeHus1 kpemHUs1 8 npupode. 06wue npedcmasieHust 06
okcude kpemHus(1V) u kpemHuesoli kucaome. Cuaukamsi, ux
ucno/1b308aHue 8 6bimy, MeOUYUHe, NPOMbIUWIEHHOCTU.
Baosic-Hetiwue cmpoumeibHble Mamepuasbl: Kepamukda,
cmeks10, yemeHm, 6emoH, jxcesne306emoH. [Ipo6.aemol
6e30nacHO20 UCN0/1b308AHUSL CMPOUMENbHBIX MAMEPUAN08 8
noscedHes8HOl HCUSHU.

JleMOHCTpanumn

Mozienn KpUCTa/IMYeCKUX PEeLIETOK aaMa3sa, rpaduTa,
MOJIEKYJIbI QyJlIepeHa.

Ancopbuusi pacTBOPEHHBIX BellleCTB aKTUBUPOBAHHBIM
yrJiém. [Ipotusoras.

BH,LI,eOMaTepI/IaJIbI: CUJIMKAaTHasA NPOMbIIIJIEHHOCTb.
Mogenu MoJieKyJ1 OpraHU4eCKUX BELECTB.

JlaGopaTopHble ¥ IpaKTHYeCKHEe PaGoThl
JlabopamopHblil onbim:

KavecTBeHHast peaklisi Ha KAp6OHAT-UOH.
IIpakmuyeckue pabombuil:

Ne 11. [TosrydyeHue yrjieKUCI0T0 ra3a u uU3ydeHue ero
CBOMCTB.

Ne 12. PelneHue akcnepuMeHTaJIbHbIX 3a/ia4 110 TeMe
«HemeTanibl».

Buruucaenus
110 ypaBHEHHUAM XUMHUYECKUX peaKLUi
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OGBSICHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynnel u ux
coeIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapakTepH3oBaTbh PU3HYECKHE U XUMHUYECKHe CBOWCTBA IPOCTHIX BeleCTB yrjaepoja U
KpPEMHHUS U UX COeJUHEHUH (OKCUOB yTJepo/ia, yTOJbHOM KUCI0ThI, KApOOHATOB, OKCUAA
KpeMHU$, KPeMHUEBOH KUCJIOTbI, CUJIMKATOB), CHOCOOBI UX IOJIy4YeHHUs], IPUMEHEHNEe U
3Hau€eHHeE B IPUPOJE U XKU3HU YeJI0BEKA.

OnpeiesATb KApOOHAT- U CUJIMKAT- HOHBI B PacTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C HAX0XKJeHHUEM YIJIEKHCJIOTO ra3a B
OKpy»Kalollel cpejie.

[I1aHUPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, [IpoBoANTD
HabJII0ieHus, JieJlaTh BbIBOJbI 10 pe3y/ibTaTaM 3KCIepUMeHTa 1ocye
npeiBapUTeSbHON pabOTHI.

CiefoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH HUCNIOJIb30BAHUH XUMUYECKON
HOCy/Abl U 060py0BaHUS.

Hcnosib30BaTh NpHY BBINOJHEHUH yYeOHbIX 33/JaHUH TeKCThI y4eOHUKA, CIPAaBOYHbIe MaTepHaslbl
(Ileproanyeckyo cucTeMy XMMHUYeCKUX 31eMeHTOB /l. Y. MeHzeneeBa, TabauLy
PacTBOPHMMOCTH KHCJIOT, OCHOBAaHUM U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PsiJl HANPsHDKeHUH
MeTaJ/lJIOB) 1ocJ/ie KOHCYJ/IbTal|H C IIelaroroM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLlecce UCCIe[0BaTEIbCKOH
JlesiTeJIbHOCTH HayYHO-NONYJISIPHYIO JIMTEPATYPY XMMHUU€ECKOT0 COZleP>KaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa




Paspgeu 2. MeTa/uibl M MX coeguHeHHs (20 4)

Tema 7. O6111€e CBOMCTBA
MeTaJlJIOB
(44)

O61u1as xapaKTepUCTHKAa XUMUYECKUX 3JIEMEeHTOB —
MeTaJlJIOB Ha OCHOBAaHUH UX MOJIOKEeHHUS B

[leproanyeckoit cucTeMe XUMHUYECKUX 3JieMeHTOB /. Y.

MeH/ie/ieeBa U CTpOeHHs aTOMOB. CTpoeHHEe MeTaJlJIOB.
MeTasindeckasi CBI3b U MeTa/uIn4YecKast
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HaNpsKeHUH MeTasioB. PU3ndecKre U XUMUUYECKHE
CBOWCTBA METAJLJIOB (B3aUMOEENUCTBHE C KUCJIOPOJIOM,
BOJIOH, KMc/I0TaMu). O6wue cnocobbl NOAY4eHUsl
Memassnos.

IoHsimue o koppo3uu Mema/108 U 0CHO8Hble CNOCOObI
3awumst om Koppo3uu. Cnaagwvl (cmanv, Yy2yH,
drwpasrMuHUll, 6pOH3a), UX NPUMEHEHUE 8 6blmy U
NpOMbIWAEHHOCMU.

JleMOHCTpanumn

O3HaKoMJIeHHE C 06pa3laMy META/JIOB U CIJIaBOB, UX
$u3nYecKkuMuU CBONCTBAMHU.

Mo iei KpUCTATMYECKUX PELIETOK METAJIJIOB.
BujieoMaTepuasbl: KOPpO3UsS METAJLIOB.

JlaGopaTopHble U IpaKTUYeCKHE PaGoThI
JlabopamopHblie onbimbi:
O3HakoMJIeHHe ¢ 06pa3iiaMu CIJIaBOB METAJIJIOB.

3aBUCHMOCTb CKOPOCTH PeaKL{H MeTalJa C KHCIOTOH OT

HPUPO/bI METAJLIA.

BuvryucseHusa 1o ypaBHEHHUSIM XUMHYeCKUX
peakuui.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHSA NIPU ONIMCAHUU CBOMCTB
BeIlleCTB U UX NpeBpalieHUH.

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-MEeTaJIJIOB U UX
coeIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIJIOB, 06LIMe GU3UYEeCKHEe U XUMUYeCKHe CBOMCTBA METAJJIOB.

XapakTepH30BaTb 00L11e CIOCO6bI NOJIy4eHH MeTaJlJI0B 110C/le CTPYKTYPHUPOBAaHUSA MaTepHasa.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCNIOJIb30BAHUY XUMUYECKON
HOCy/Abl U 060py0BaHUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThl yie6HUKA, CIpaBOYHbIe MaTepHaJIbl
(ITepuopnyeckyro cucTeMy XMMHYecKux 3ieMeHTOB /Jl. . MeHiesieeBa, Tabiuiy
pacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIel B BOJle, 3IEKTPOXUMHUYECKUH PAJl HAaNpsKeHUH
METaJJIOB).

Hcnosib30BaTh NpH BBINOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce UCCIeL0BaTebCKON
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI0 COJIepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa nocjie npeiBapUTebHON KOHCY/IbTAL[MH C Iearorom
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Tema 8. BaxkHeH1Iue
MeTaJLJIbl U X COeJMHEeHU S
(16 4)

Llenouynbie MeTasbl [losoxkeHue B [lepuoguyeckoit
CUCTEMEe XUMUUYEeCKUX 3yieMeHTOB /. U. MeHzeneesa,
cTpoeHue aToMOB. Haxox/jeHue B npupoje. Pusnyeckue u
XUMH4YeCcKue CBOKUCTBa (Ha MpUMepe HAaTPUs U Kalus).
OkcuAbl U TUAPOKCHU/bl HATPUSA U KaJlUsl.

[IpuMeHeHUe 1eJ0YHbIX METAJIJIOB U UX COeJUHEHUH.
[[lesiouHO3EMEIbHBIE MEeTaJ/JIbl MarHUHM U KaJIbI[UH,
cTpoeHue aToMoB. [losioxkeHue B [lepuoguyeckoii cucteme
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupoje. Prusnyeckre U XMMHUYeCKHUe CBOMCTBA.
BaxkHel1Me coeiMHEHUS KaJabLUsA (OKCUJ, TUPOKCUT,
cousn). 2Kécmkocmb 8006l U cnoco6bl eé ycmpaHeHusl.

O6bACHATD 0611e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPyNNax v
HX COeIUHEHUH C YYETOM CTPOEHUS UX ATOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOWCTBA IPOCTBIX BELECTB META/IIOB U UX
coeiMHEeHUH (OKCHJIOB, FTHAPOKCH/IOB, COJIEH) C ONIOPOH Ha CXeMY, CIIOCOOBI UX MOJTyYeHHUs,
NpUMEHEeHHEe U 3HAaYeHHWe B IpUpoJe U X KU3HHU YeJIOBEKA.

Pacrio3HaBaTh ¢ NOMOLIbIO KaYeCTBEHHBIX PeaKI[ Uil HOHbI MeTaJ/LJIOB (MarHus, aJIIOMUHUSA, LIMHKA,
JKeJsie3a, MeZli) C UCT0JIb30BaHUEM TabJ Ikl "XapaKTepHble peaKLuy HAa KATHOHBI".

[I1aHUPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Ha6.}I}OAEHI/IH, AeJ1aTb BbIBOAbI I10 pe3yJIbTaTaM 3KCIIEpUMEHTA.

CiefoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCNIOJIb30BAHUY XUMUYECKON
HOCyZAbl U 060pYy0BaHUS.

HpOl/IBBOAI/ITb BbIYHCJIEHHUA 10 XUMHWYE€CKUM YPABHEHUAM.

71




Amomunuil. [losnoxeHue B [leproandeckoi cucreme
XMMHYecKux aseMeHTOB /I, . MeHzesieeBa, cTpoeHue
atoMa. HaxoxeHue B npupofie. Pusrnyeckue u
XUMUYeCcKHe CBONCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

2Keneso. [losoxkenue B [lepuoguyeckoil cucteme
XMMHYecKux aeMeHTOB /l. . MeHzesieeBa, cTpoeHue
atoMa. HaxoxeHue B npupofie. Pusrnyeckue u
XUMHYeckue cBoicTBa. OKCH/ABI, THAPOKCUJBI U COTU
xese3a(ll) uxkenesa(lll): cocras, cBolicTBa U
noJy4exue.

JleMOHCTpanumu

B3aumozelicTBre HAaTPHs C BOAOM.

OxkpauiMBaHue MJaMeH! HOHAMH HaTPUs U KaJlusl.
OKpaLHI/IBaHI/Ie IJlaMe€HH HOHaMH KaJibLHA.
BsanmozeicTBre OKCH/1a KalbLMs C BOJOH.
BujieomaTepuasbl: ropeHHe Kese3a B KUCJI0POJe U XJI0pe.

JlaGopaTopHble " npakTu4ecKue paGoTsl
Jla6opamopHblie onbimbi:

O3HakoMJIeHHe C 06pa3liaMH aJIlOMUHUSA U ero CIJIaBOB.
AmboTepHbIe cBOHCTBa 'MAPOKCH/IA AJTIOMUHHS.
KauecTBeHHble peaKLH Ha UOHBI XKeJjle3a.

YKécTkocTb BOABI U METO/IbI €€ yCTPaHEeHHUs.

IIpakmuyeckue pabomul:

Ne 10. Pewienue akcnepuMeHTaJIbHbIX 337134 110 TEMe
«MeTasibi».

Bwruucaenus
110 ypaBHEHUSIM XUMHUY€ECKUX peaKLUi

BoicTpauBaTh pa3BEépHyThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HUHPOPMALUIO U3
y4yeOGHHUKA U CIIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIH
anmapar Kypca XHMHH.

HWcrnosib30BaTh MPU BBINOJHEHUH YYe€6GHbBIX 33/JaHUH U B IPOLECCE UCC/IE[0BATENbCKON
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATyPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME NOHATUA 06 OpraHn4yecKkux selecrteax, 10y
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Tema 9. [llepBoHayanbHble

XMMUYECKME MOoHATMA 06

OopraHU4YecKux eellecrtsax

06mue mnpexacTaBieHUss 06 OCOGEHHOCTSX COCTaBa HU
CTpPOeHUs OpraHHYecKux coeIMHEHUH yryiepoza.
[lepBoHaYa/ibHbIe MOHATUS 06 OPraHUYECKUX BeLIeCTBax
KaK O COeJUWHEHHsX yrjepoja (MeTaH, 3TaH, 3THUJIEH,
aleTWIeH, 3TaHOJ, [JIMIEPUH, YKCycHasg KuUcjaoTa). Hx

cocmag u  xumuyeckoe cmpoeHue. Kaaccupukayus
opzaHuyeckux seujecms. [IoHATHE 0 GUOJOIMYECKH BaXKHBIX
BeleCTBax: XUpax, OesiKaX, yrjeBojiax — U HUX POJIH B

KU3HHU YeJIOBEKa. MamepuaﬂbHoe eduHcmeo op2aHU4YecKux

OGbsICHATb NPUYMHBI MHOI006pa3usl BELECTB, HJIIOCTPUPOBATb B3aUMOCBSI3b HEOPTaHUYECKUX
coeZIMHEHUH yryepo/ia ¥ OpraHUYecKuX BellecTB 10/, PYKOBOACTBOM YUYUTe .

OGBSICHATD yC/I0BUsI 6€30IIaCHOTO UCIOJb30BAaHUS BEILECTB U XUMUYECKUX PEAKIUN B OBITY.

XapaKTepHu30BaThb POJIb XUMHUH B PA3/IMUHBIX chepax JeATeSbHOCTH JII0/leH, 0CHOBHbIE BellleCTBa
Y MaTepuaJibl, IPUMeHsieMbl€e B )KU3HU COBPEMEHHOTO YeJIOBEKa.

U HEOp2aHUYecKuUX cOeQUHEHULL

[IpupoHbIE HCTOYHUKH YIJI€BOAOPO/OB (YToJb,
NPUPOJHBIY ras, HeQThb), IPOAYKTHI UX lTepepaboTKH, UX
pOJIb B OBITY W IPOMBILIJIEHHOCTH.

Paspen 4. O6o0mmenne Matepuana o Kypey «Heoprannaeckas xumusi»(4 1)

Tema 10. Xumus u okpyxaromas
cpena, 1u

HoBble MaTepuasibl U TeXHOJIOTHUU. BellecTBa u
MaTepHasibl B IOBCeJHEBHOU XKU3HU YesioBeKa. XUMUSA U
3/l0poBbe. be3onacHoe uco/ib30BaHUE BEILLECTB U
XUMHUYECKUX PEAKIUH B OBITY.

OCHOBBI 3K0JIOTMYECKOM TPAaMOTHOCTHU. XUMHUYECKOe
3arpsi3HeHHe OKpYyKarllel cpeibl (peiebHO
JonycTrMas KoHueHTpauus Bemtects — [1/IK). Poab
XHUMHUH B pellleHUH 3KOJIOTUYECKUX TPOBIeM

060611eHHe MaTepUaa 1o
Kypcy «Heopranuyeckas
XUMUA», 34

06o61eHre U cucTeMaTH3anus 1o Kypcy «Heoprannyeckas
XAMUSI»

XapaKTepHu30BaTh pOJib XUMHH B Pa3JINYHbIX chepax AessTeIbHOCTH JII/IeH, OCHOBHbIE Bell[eCTBa
Y MaTepuasibl, IpUMeHsieMble B )KU3HU COBPEMEHHOT0 YeJIOBeKa.

. O6bsACHATD yC10BUs 6€30I1aCHOr0 UCII0JIb30BaHUS BELeCTB U XUMUUYECKUX peaKLUH B GbITY

AHanu3upoBaTh U KPUTHYECKHU OLleHUBATh UHGOPMALIUIO O BJUSHUU IPOMBIIIJIEHHOCTH,
CeJIbCKOT0 X035MCTBA, TPAHCIIOPTAa U Ap. HAa COCTOsIHUE OKpY»XKalollel cpesbl.

YMeTb OKa3bIBaTh NEPBYIO MOMOILb IPY XUMUYECKUX 0’)KOT'aX U OTPaBJIEHUSX.

[IpyHUMAaTh y4acTHe B 06CyK/AeHUU Npo6ieM XUMHUYECKOHN U 9K0JIOrMYeCKOW HallpaBJeHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MO3HUIUIO 110 MPOGJIEMe U NpejiaraTh BO3MOXKHbIE IYTH €€
pelleHUsiCc onopoi Ha UHGOPMALMIO U3 YYeGHHUKA U CIPAaBOYHbIe MaTepHUaJIbl, PECYPChI
HHTepHeTa

[Ipu paspaboTke pabouei

nporpaMMbl B TEMaTHYECKOM IUIAaHUPOBAHUU [JOJDKHBI GbITh YYTEHbI BO3MOXKHOCTH HCIOJIb30BAaHMUS 3JIEKTPOHHBIX (L{U(POBbIX)
00pa3oBaTe/IbHbIX PECYPCOB, SABJSAKIIUXCA y4eOHO-MeTOAMYEeCKHMMH MaTepuasaMyd (MyJbTHUMeJUUHBbIE MPOrpaMMbl, 3JIEKTPOHHble YYeOHHUKH M 33Ja4HUKH,
3JIEKTPOHHbIEe GHGJIMOTEKH, BUPTYaJibHble JJAGOPATOPUH, UTPOBbIE IPOrPaMMbl, KOJJIEKLIMHM [[UPPOBBIX 06pa30BaTeNbHbIX PECYPCOB), UCMOIb3YEMBIMH AJI51 00YYeHUS U
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BOCHUTAHHUS pPaA3JUYHbIX TPYNN M0Jb30BaTesiel, NpeJCcTaBJIeHHbIMU B 3J€KTPOHHOM (LMPPOBOM) BHJE U peaJU3yHIIUMH JUAaKTHYeckne Bo3MoxkHocTH HKT,
coJilep>kaHHe KOTOPBIX COOTBETCTBYET 3aKOHO/ATebCTBY 00 060pa3oBaHUU.
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