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I[TOACHUTEJIBHA A 3AITNCKA

[TpumepHas pabouasi mporpamma MO XUMHUHU AJi1 OOYYaIOLIUXCS C 3aeP>KKON
ncuxudeckoro pa3Butusi (nanee — 3[1P) Ha ypoBHE OCHOBHOro 00IIero 0Opa3zoBaHUs
CoCTaBjieHa B COOTBeTCTBUM ¢ DenepalibHbIM T'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oOmiero oopazoBanus (IIpuka3 Munnpocsemenus Poccun ot
31.05.2021 r. Neo 287, 3apeructpupoBaH MuMHHCTEPCTBOM OCTULIMM Poccuiickoi
®deneparuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OOO), ITpumepHoit
aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTENbHOW MPOrpaMMOi OCHOBHOIO OOILEro
oOpa3zoBaHusi OOy4YaIOMIMXCA C 3aJEPKKOM TICMXMYECKOro pa3BUTUA (0A00pEHHOU
pemerareM ®YMO no obmemy obpazoBanuto (mpotokoia oT 18 mapta 2022 1. Ne 1/22))
(mamee — [TAOOIT OOO 3I1P), IIpumepHoit paboueli mporpaMmbl y4eOHOTO TIpeaMeTa
«Xumus» (6a30BbIil ypoBeHb), [IpuMepHOIl mporpamMmoil BOCIUTAHUS O0Yy4YarOIIUXCS
IpU TMOJYyYEHWH OCHOBHOTO OOILEro 00pa3oBaHUs, C Y4YETOM pacHpeleleHHBIX IO
KJlaccaM  TpOBEpsAEeMbIX TpeOOBaHMM K  pe3yJbTaTaM  OCBOEHUSI  OCHOBHOM
oOpa3oBaTeIbHOM MPOTPaMMbl OCHOBHOTO 0O0IIEero oOpa3oBaHUS U DJIEMEHTOB
coJiepKaHus, MPEJCTABICHHBIX B Y HUBEPCATHbHOM KoudukaTope no xumuu, Konuenuuu
npenojaBanus yueOHOro npeaMera «XuMus», B 00pa3oBaTesIbHBIX OpraHu3anusx PO,
peanu3yroumMx OCHOBHbIE 00111€00pa30BaTEIbHbIE TPOrPAMMBI.

OO0mas xapakrepucTuka y4ed0HOro npeamera « XumMHs»

VY4eOubiii mnpeamer  «XuMHs» ~ BXOOUT B MPEAMETHYIO  001acThb
«EcTrecTBeHHOHAay4YHbIE MpPEeAMETh». B cucTteMe ecTecTBEHHOHay4HOro OOpa3oBaHUs
XUMHSI KaK y4eOHBIN MpeMET 3aHUMAeT BaXKHOE MECTO B IMMO3HAHUU 3aKOHOB MPUPO/IBL,
(opMuUpOBaHWN HAyYHOW KAapTHUHBI MHUPA, CO3JAaHUM OCHOBbI XMMHUYECKHX 3HaHUH,
HEOOXOUMBIX /JIsi TOBCEIHEBHOM >KU3HM, HABBIKOB 3J0POBOTO U 0OE€30MacHOro MAJis
YyeloBeKa M OKpYyXKawlled ero cpeasl oOpa3a XKHU3HM, a TakKKe B BOCHUTaHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YcenemHocTs M3y4eHHsT XMMUU CBSI3aHA C OBJIAJICHHEM XUMUYECKUM S3bIKOM,
coONro/leHeM TMpaBuyl  Oe30macHod paboThl MpPHU  BBIMOJHEHUHM XUMHUYECKOTO
DKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBA3EH XMMHH C APYTUMHU NPEIMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BkJItOYa€T B c€0s OCHOBBI HEOPTAHUYECKOW U OPTraHMYECKOU XMUMUH.
I'maBHOM Maeel mporpaMMBbl SBISICTCS CO3/aHue 0a30BOr0 KOMILIEKCA OIOPHBIX 3HAHUM
0 XMMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYarOIIMXCS M UX
0COOBIM 00pa30BaTEIBHBIM MTOTPEOHOCTSIM.

B conxepxaHuy TaHHOTO Kypca IIPEACTaBICHbl OCHOBOIIOJIATAIOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHMs, BKIIOYAIOLIME H3YYEHHE COCTaBa M CTPOEHUs BELIECTB,
3aBUCHUMOCTM HX CBOMCTB OT CTPOEHMSA, IIPOIHO3MPOBAHUE CBOWCTB BEIIECTB,
UCCIIEIOBAHNUE 3AaKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUIN U IyTEN YIIPABJIECHUSI UMU
B LIEJISIX NIOJIyYEHUs BEUIECTB U MATEPHUAIIOB.

TeopeTHyecKkyro OCHOBY M3yYE€HHUS] HEOPTAaHUYECKOM XUMHUU COCTABIIIET ATOMHO-
MOJIeKyJsipHOE yuenue, [lepuoanueckuii 3akon JI.11. MenaeneeBa ¢ KpaTKuMu



CBEJICHUSIMU O CTPOCHMM aToMa, BUJAX XUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSIX
IPOTEKAHUSI XUMUUECKUX PEAKIIUM.

B u3ydyeHun Kypca 3Ha4MTENbHAs POJIb OTBOAUTCS XUMUYECKOMY IKCIIEPUMEHTY:
MPOBEICHUIO TNPAKTHUECKUX M JAOOpaTOpHBIX paboOT, OMUCAHUIO PE3YyJIbTaTOB
YUYEHUYECKOT0 SKCIIEPUMEHTa, COOIIOJCHUI0O HOPM M TpaBui 0e30macHOi paboThl B
XUMHUYECKOH JTab0paTOpHH.

Peanuzamus qaHHOM mporpaMMebl B rpoliecce 00y4eHUs MO3BOJIUT 00yUYarOLUMCS
¢ 3I1P ycBOUTH KJIIOUEBBIE XUMUYECKUE KOMIIETEHIIUU U TTOHSTH POJIb M 3HAYECHUE XUMUU
Cpenu Jpyrux HayK O MPUpOJIE.

N3yyenune XxumuM crnocoOCTByeT (HOPMHUPOBAHHUIO Y OOYyYalOUIUMXCS HAYYHOTO
MUPOBO33PEHHUSI, OCBOCHHMIO OOIICHAy4YHBIX METOAOB (HAONIOJEHUE, HW3MEpPEHHe,
AKCIIEPUMEHT, MOJIETUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUs Hay4YHbIX
3HAHWI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBS3SIX ¢ IpeaMeTaMmu «OKpYKaroIui MUp»,
«Duzukay, «buonorus», «l'eorpadus», «Marematuka» u HOPMHUPYET KOMIIETCHIINH,
HEO0OXOAMMBIE TSI TPOIOJKEHMSI 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

W3yyenne XuMuM CHOCOOCTBYET pa3BuTuio y oOyvatomuxcs ¢ 3I1P
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (YHKUMOHAJIBHOM  TPaMOTHOCTH, YMEHUS
BOCIPMHUMATh U KPUTUYECKH aHAIM3UPOBaTh HHGOpPMALMIO, MPEACTABICHHYIO B
pa3nnuHbIX opMax. 3HAUUMOCTb IMpeaMeTa JJIsl Pa3BUTHUS KU3HEHHOW KOMIETEHLIUU
oOyuaroruxcst ¢ 3[IP 3akirodaercss B yCBOGHMM OCHOBBI XHMHUYECKUX 3HAHHM,
HEOOXOAMMBIX JI1 MOBCEIHEBHOW »M3HHM; HABBIKOB 3JI0POBOIO U 0O€30MaCHOT0 IS
YeJI0BeKa M OKPY’KaIoIIEel ero cpeibl o0pasza >Ku3HU; (OPMUPOBAHUU KOJIOTMUECKOU
KYJbTYpBI.

[Iporpamma oTpakaeT coaep:kaHue OOyYEeHHs] NPEeAMETY «XHUMHS» C Yy4EeTOM
0co0BIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue yueOHBIM
MpEeAMETOM «XHUMHUSD MPEACTABISIET ONMPEACIICHHYIO TPYAHOCTh JJI OOYYarOLIUXCs C
3IIP. D10 CcBsI3aHO C OCOOEHHOCTSMM MBICIUTEIBHON AESITENbHOCTH, IEPUOANUECKUMU
KOJIeOaHUSIMU BHUMAHMSI, MAJIBIM 00bEMOM IMaMsITH, HEIOCTATOYHOCTBIO OOIIIEro 3araca
3HAHWM, MOHWKEHHBIM T103HABATEIbHBIM HMHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jns mpeoponeHuss TPYAHOCTEM B M3y4YeHMHM YYE€OHOTro MpeaMeTra «XHUMUSD
HeoOxoaMMa ajanTaiusi o0beMa U XapakTepa yueOHOTo MaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXHOCTSIM JIAHHOW KAaTerOpuHM OOYYaIOIIUXCs, YYET UX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEXKIPEIMETHBIX  CBS3EH,
MTOCTENEHHOE YCIOKHEHNE N3YyYaeMOT0 MaTepHaia.

[Ipy wu3ydeHHH XUMHUKU HEOOXOAMMO OCYIIECTBISATh B3aMMOJCHCTBHE Ha
MIOJIMCEHCOPHON OCHOBE.

TeopeTnuecknii MaTepruall peKOMEHIAYETCS M3ydaTh B IPOLECCE NPAKTHYECKON
NeATEeIbHOCTH. BO3MOXKHO BbIIETIEHUE OTIAEIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOydarommmucs c 3[IP. Oprannueckoe eauHCTBO
MPAKTUYECKON M MBICIUTENBbHON JEeATEeIbHOCTH O00yYarouuxcsi Ha YpOKax XUMUU
CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0A3MCHBIX XUMUYECKUX 3HAHUN U
ymeHui. Ocoboe BHUMaHHME MPU U3YYECHUU XUMHUU YIEISIETCS U3YyUYEHUIO «CKBO3HBIX)
NOHATUHN ¥ POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHHUS MaTepuaia.



Hean u 3axaun n3yvyeHus y4eOHOro npeamera « XuMHsD)

Obwue yeru wn3ydeHUs ydeOHOro ImnpeaMmera «XHUMHS» MPEACTABICHBl B
[IpumepHoit  paboueii mporpaMMe OCHOBHOrO  obOmero oOpa3oBanusa. OHu
aKTyaJIM3UPOBaHbl C YYETOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOI'O OOILEro
oOpa3oBaHMsl, HANPABICHHOCTH OOy4YeHUS Ha PAa3BUTHE M CAMOpPa3BUTUE JIMYHOCTH,
dbopMupoBaHue €€ HMHTEIEKTa M 00med KyabTyphl. OOydeHHE YMEHHMIO YUYUTbCA U
MPOJOIKATH CBOE 00pa30BaHNE CAMOCTOSITETIFHO B HACTOSIIIIEE BPEMS SIBJISIETCS OJTHOM U3
BOXHEHIINX PYHKIMNA y4eOHBIX IPEIMETOB, B TOM YHCIIE U « XUMUN.

Jns obyuatomuxcst ¢ 3IIP, Tak ke, Kak U JUIsi HOPMATHUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIIIUX OCHOBHYIO 00pa3oBaTeabHyI0 nporpammy,
JOMHUHUPYIOIEE 3HaUYE€HNE TPUOOPETAIOT TaKUe yeau, Kak:

* (GopMHpOBAHHWE  HHTEJUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYOHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO  pEHIeHUH, CrocoOHOM
a1alTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

" HANpaBJICHHOCTh OOYYEHHMs Ha CHCTEMaTHYEeCKOE NPUOOIIEHUE ydaluxcs K
CaMOCTOATEJILHON IO3HABATEIBHON JAESITENIBHOCTH, HAYYHBIM M IPAKTUYECKUM
METOJlaM MO3HaHUs, (POPMUPYIOLIUM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

= oOecrieyeHue yCIOBHM, CIIOCOOCTBYIONMIMX MTPUOOPETECHUIO 00YUAIOIIIMMUCS OTBITA
Pa3HOO0Opa3HON EATETbHOCTH, MO3HAHUS U CAaMOMO3HAHUS, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIUH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE ISl PA3IMYHbIX
BUJIOB JACSITENbHOCTH;

" (opMHpPOBAHKE YMEHUI OOBSICHATH U OLIEHUBATD SIBJIEHUSI OKPYKAIOLLEr0 MUpa Ha
OCHOBAaHUM 3HAHUI U OIBITA, [IOJYYEHHBIX IIPU U3YYEHUU XUMHH;

* (QopmupoBaHue y 0OydYaromIMXCS T'YMaHUCTHUYECKHX OTHOIICHWH, MOHMMAHUS
LEHHOCTU XUMUYECKUX 3HAHUU NIl BBIPAOOTKU 3KOJIOTMYECKH LIE€JeCO00pa3HOTOo
NOBE/IEHUSI B OBITY M TPYJOBOW [EATEIBHOCTU B ILEJSAX COXPAHEHHUS CBOETO
3JI0pPOBbsI U OKPY’KAIOIIEW PUPOTHOM CpEebl;

" pa3BUTHE MOTUBAallMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIK U
CaMOBOCIIMTAaHMIO HAa OCHOBE YCBOEHHs OOIIEYEOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIISl U HAIIPABICHHOCTH JAIbHEUIIETO
oOydeHwUs.

Kypc HanpaBiieH Ha pelieHne CIeayolnX 3aday, 00eCIeUNBAOIIUX PEaTU3aLUIo
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHIO XUMHH
obyuqaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIETO OOpa30BaHUS:

* (QopmupoBaHuE MEpPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX IPEICTABICHUM O
BEILECTBAX, MX IMPEBPAILICHUSAX M MPAKTUYECKOM IPUMEHEHUU; OBJAJCHUE
NOHSATUIHBIM AMIAPaTOM U CHMBOJIMYECKHUM SI3bIKOM XHMHH;

" OcOo3HaHHE OOBEKTUBHON 3HAYUMOCTH OCHOB XMMHUYECKOM HAyKH Kak oOjacTu
COBPEMEHHOI'O0 €CTECTBO3HAHMS, XUMUYECKUX NPEBPALLECHUA HEOPTraHUYECKUX U
OPraHUYECKUX BEIIECTB KAaK OCHOBbI MHOTIMX SIBJICHUW JKUBOW W HEKHUBOU
IPUPOJIbI; YIiTyOJeHe MpeICTaBICHUN 0 MaTepHaIbHOM €TUHCTBE MUPA;



" OBJIAJICHHE OCHOBAMH XMMHUYECKON IPaMOTHOCTH: CITIOCOOHOCTHIO aHAIM3HPOBATh
1 00BEKTHUBHO OIICHNBATh )KU3HEHHBIC CUTYAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e30macHOro 0OpallleHusT C BEUIECTBAMH, MCHOJb3YEMBIMHU B IIOBCEIHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH 3KOJOTHYECKH Oe30macHoe
MOBE/ICHUE B IIEJISIX COXPAaHEHUS 370POBbs U OKPYXKAIOIIEeH Cpeibl;

* (QopmMupoBaHuE YMEHHIl yCTaHABIUBATh CBSI3U MEXAY pPEalbHO HaOJI01aeMbIMU
XUMHYECKUMH SIBJICHUSAMU W TPOILIECCAMH, MPOUCXOISIMMUA B MHKPOMHDE,
OOBSICHATh TPHUUYMHBI MHOTO00pa3wsi BEIIECTB, 3aBUCHMOCTh HMX CBOWCTB OT
COCTaBa U CTPOCHMS, a TAK)KE 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT MX CBOICTB;

" mpuoOpeTeHne OIbITa MCTOIb30BAaHUS PA3JIMYHBIX METOIOB M3yUCHHUs BEIIECTB,
HAOJIIO/IEHUS 32 UX MPEBPAIICHUSIMHU MPU MPOBEACHUH HECIOKHBIX XUMHUECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OPATOPHOTO O0OPYAOBaHUS U TPUOOPOB;

* (QopmupoBaHuE MPEACTABICHUN O 3HAYECHUM XMMHYECKOM HAyKu U peHIeHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOjeM, B TOM YHCIE B MPEIOTBPALICHUU
TEXHOT€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aganTaAllMM Y4e0HOI0 MaTepHuaJia o XMMHUH

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOJUMO CTPOUTh Ha CO3JaHUU
ONTHUMAJIbHBIX YCIOBUH Ui YCBOEHHUSI NMPOTPAMMHOIO Marepuaya O0y4aroUIMMHCS C
3I1P. Bonbmioe BHMMaHHWE IOJDKHO OBITH yNeIeHO OTOOpY y4ueOHOTro Marepuaia B
COOTBETCTBUH C MPUHIUIIOM JAOCTYIHOCTH MPH COXpaHEHUH OOLIer0 6a30BOT0 ypOBHSI.
OH J0JKEH 10 COJIEp’KaHuIo U 00beMy OBITh aJaTUPOBAHHBIM JIJ1s1 0Oy4daromuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMU 00pa3oBaTeIbHBIMU OTpEeOHOCTSIMU. ClieyeT 00JeryuTh
oBiaJieHne wmatepuasom oOyvatouumuca ¢ 3IIP mocpenctBoM ero AeTalbHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKUM [OBTOPOM, MHOTOKPAaTHOW TpPEHUPOBKOM B
NPUMEHEHUN 3HAHUN C HMCIOJIb30BAHUEM IPUEMOB AJITOPUTMHU3ALMU M BU3YaIbHBIX
orop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaa.

bonpioe 3HaueHue 1Jisi MOJHOIIEHHOTO YCBOEHHSI y4eOHOTO Marepuaiga UMEeT
Oropa Ha MEXIIPEAMETHBIE CBSI3U BOIIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaAKUMU
yueOHbIMU TipenMeTramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OAMH M TOT JKE€ Y4YEOHBI Marepual C pa3HbIX TOYEK 3PEHMUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIy4IIEMY OCMBICIEHUIO, 00Jjiee MPOYHOMY
3aKPETUICHUIO TIOJYYEeHHbBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Ipu moaroToBKEe K ypoKam YYHTENb AOJHKEH MPEAyCMOTPETh (POPMUPOBAHUE Y
oOy4JaronmMxcst yMEHUI aHaIU3UpOBaTh, CPABHUBATh, 0000IIATh U3ydyaeMblii MaTepHall,
IJIAaHUPOBATH MPEACTOSALIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxoaumo
MOCTOSIHHO ~CJE€IUTh 3a TMPABHIBHOCTBIO PEYEBOr0 O(GOpPMIIEHUS BBICKA3bIBAHHIMA
oOyuatommuxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTAMM MOBEACHUSIM JeSaTeIbHOCTH oOydvatontuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTH) HEOOXOAMM CTPOXKAUIINN KOHTPOJh
COOJII0/IEHUS TTPaBUJI TEXHUKHU O€30MaCHOCTH MPU MPOBEACHUH Ja00OpaTOPHBIX padboT B
XUMHUYECKOM KaOuHETE.



IIpumepHble BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0COOBIMH
o0pa3zoBaTeibHBIMH MOTPEOHOCTAMH U 00eCIeYUBAKOIINE OCMbICJIEHHOE 0CBOCHHUE
coJiepKaHuM 00pa30BaHuA MO NpeaMeTy «XUuMHI»

Conepxanue BUIOB AesTenbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax xumuun
OTIpe/IeIIsIeTCS UX 0COOBIMU 00pa30BaTEeIbHBIMU NOTPEOHOCTSIMU. [loMHUMO HIMPOKO
ucnospzyeMbix B OOII OOO o6mmx st BceX OOydaroluXxcsi BUAOB JIE€ATEIbHOCTH
ClIeyeT YCWIMTh BHUJbl JEATEIbHOCTH, CHenu(UYHbIC [JIs JaHHOM KaTeropuu
oOyJaromuxcsi, A1 00eCIeYeHNUsT OCMBICIICHHOTO OCBOEHUS COJEpIKaHUSI 00pa30BaHUS
10 TIPEeIMETY: YCHIICHHUE TPEeIMETHO-TIPAKTHUECKOHN IeATETHbHOCTH C aKTHBU3AIHEH
CCHCOPHBIX CHCTEM; YepelOBaHUE BUIOB JCITEIHLHOCTH, 3aJCHCTBYIONINX Pa3THYHBIC
CCHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHala ¢ OTOpPOi Ha alTOPUTM; IOIIArOBOCTH» B
W3YYCHUU MaTepuaia; HUCIOJIb30BaHHUE JOTMOIHUTEIBHON BU3yalbHOW OMOpPHI (TIAHBI,
oOpas3libl, CXeMbI, I1a0JI0HbI, ONOPHbIE Ta0NuULIbI). /(15 pa3Butusa y oOydarommxcs ¢ 311P
YMEHMs JeNaTh BbIBOABI, (HOPMUPOBAHUATPAMOTHOTO  PEUYEBOrO BBICKA3bIBAHUS
HE00X0IMMO UCHOJIb30BaTh OMOPHBIE ciloBa U Kiuniie. Oco0oe BHUMaHHUE CIIEyeT
YIEIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MaTe€pHalla: COCTaBJICHHE PUCYHOUHBIX U
BEepOaJbHBIX CXEM, COCTaBJieHME TaOJMIl, COCTABJIIEHUWE KJIACCHU(PHUKALUU C
0003HaYEHHBIMU OCHOBAHUSIMU ISl KJIACCU(PUKALIMU 1 HAIIOJIHEHUE UX TIPUMEpaMHu U Jp.
[TpumepHas TemaTuyeckas U TepMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT OOl
000.

Jns obyuarommxces ¢ 3IIP cyliecTBEHHbIMU SIBISIOTCA HPUEMBI pabOThI €
JEKCUYECKHUM MaTepuaioM Mo Tmpenmery. l[IpoBoautcs crnemnmaneHas pabota 1O
BBEJICHUIO B aKTUBHBIM CJIOBaph OOYYAlOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3y4yaemble TEpPMHUHBI BBOJSATCS Ha MOJMCEHCOPHON OCHOBE, 00s13aTelIbHA BU3yallbHAs
NOJJIEPKKA, AJITOPUTMBI pabOTHI C ONPEAEICHUEM, OMIOPHBIE CXEMBI Ul aKTyalu3aluu
TEPMHUHOJIOTHH.

MecTo y4eOHOro npeamera «XuMHs»» B y4e0HOM IUIaHe

B cootBerctBun ¢ @enepalibHbIM TOCYJapCTBEHHBIM  00pa30BaTeIbHBIM
CTaHJIapPTOM OCHOBHOT'O 0OIIero oopazoBaHusi y4eOHBIM MpeaMeT «XUMUs» BXOJHUT B
npeaMeTHyo obnacte «EcTecTBEeHHOHaydHbBIE MPEAMETH) U SBISETCS 005S3aTeIbHBIM
TUIS U3YUYCHHUSL.

VY4eOHbIM MIaHOM Ha €€ u3ydeHue orBefeHo 136 yueOHBIX yacoB — IO 2 4 B
HeJlemro B 8 1 9 kitaccax COOTBETCTBEHHO.

Conepxkanue ydeOHOro mnpeamera «Xumus», npeacraBieHHoe B [IpumepHoit
paboueit nporpamme, cootBercTByeT GI'OC OOOQO, pazpadorano ¢ yuerom [IpumepHoii
OCHOBHOU 00pa30BaTesbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMmery  «XuMHA», COOTBETCTBYeT IlpumepHON aganTUpPOBaHHOM OCHOBHOWU
oOpa3oBaTeIbHONM TIPOrpaMMe OCHOBHOIO OOIIEro oOpa3oBaHUsI OOYYAIOUIUXCS C
3a/IepKKOM ICUXUYECKOTO Pa3BUTHS.



COLEP)KAHUE YUEBHOTI' O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKUE MIOHATHSA

[IpeameT xumuu. Poab xumuu 8 Hcusnu yenoeexa'. Tena u BelecTBa. Duznueckue
CBOMCTBa BEILLECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucToie
BemecTBa u cmecu. CriocoOw! pazneneHust cmeceid. [IpaBwna 6e30macHOro oOpameHus ¢
BELIECTBAMH M J1a00OpaTOpHbIM OOOpynoBaHUEeM. [lowamue o memodax NO3HAHUA 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKHUX
sanemMeHToB. OTHOCUTENBbHAS aTOMHAas Macca. [IpocTeie U cloKHbIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHE.

Xumuueckas (Gopmyna. BaneHTHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XMUMHYECKOTO 2JIEMEHTA B COCIMHEHUMU.

POuU3UUECKUe M XUMHUYECKHE sABJICHHUSA. XuMHYecKas peakuusa. [IpusHaku
XUMHAYECKUX PEAKUHUM. YPaBHEHUS XMMHUYECKUX PEAKIUN. 3aKOH COXPAHEHHsS MacChl
BemiecTB. Kitaccudukanus XUMHUYECKMX peakiuid (COCIUHEHMS, pPa3lioKeHUs,
3aMeleHus, 0OMEHa).

XUMHUUYECKUMN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKOU ITOCYAOH, C ITpaBUIaMHU
paboTel B mabopaTopuu U npuéMaMu OOpalieHusi C JIabOpaTOpPHBIM 00OPYIOBAHHUEM;
M3ydeHUE W omnucaHue (U3MYECKUX CBOMCTB 0Opa3lloB HEOPTaHMYECKHX BEIIECTB;
HaOmoieHne pu3nyeckux (TJIaBICHUE BOCKA, TASHUE JIbJla, pACTUPAHUE caxapa B CTYIIKE,
KUICHUE U KOHCHCAIUS BOJIbI) U XUMUUYECKHUX (TOPEHUE CBEUH, TPOKATMBAHUE METHOM
MPOBOJIOKHU, B3aUMOJICUCTBUE Meja C KUCIOTOM) sIBJICHUH, HAOMIOJCHUE U OMHCAHUE
MIPU3HAKOB MPOTEKaHUsI XMMHUUYECKUX peakiui (pa3ioKeHue caxapa, B3auMOJICUCTBUE
CEpHOM KUCIIOTHI C XJIOpHIOM Oapws, pasioxenue ruapokcuaa Meau (1) mpu HarpeBanum,
B3aMMO/ICHCTBUE XKele3a ¢ pactBopoM cosid meau (II));u3ydenue cnocoOoB pazaeneHus
cMecel (c TIOMONIBI0O MarHuTa, (QUIBTPOBAaHWE, BbIIAPUBAHUE, JIUCTHILIALIMS,
xpoMarorpadusi), MpoBEACHNE OYNCTKHA TOBAPEHHON COJIM; HAOJIOJECHUE W OMHCAHHEC
pEe3yJAbTAaTOB MPOBEACHUS OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChI;
CO37[aH1E MOJIEJIEH MOJIEKYJI (IIaPOCTEPKHEBBIX ).

Baxuenue npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmecws razoB. CocraB Bo3ayxa. Kucmopom — s1neMEHT M MmpocToe
BemecTBO. HaxoxaeHne Kuciaopoaa B mpupoje, GU3HIecKue U XUMHIECKHE CBOWCTBA.
Peakuuu ropeHus mpoCThIX U CIOXKHBIX BeilecTB. CrocoObl MOMYYEHUs] KUCTOpoJa B
naboparopun u npomviuiiennocmu. llpumenenune kuciopona. [lonstue o0 okcumax.
KpyroBopot kucnoposa B nmpupoze. O30 — aniompontas Moou@ukayus Kuciopood.

Tennosotl agpgpexm xumuueckou peakyuu, mepmoxumuyecKue ypagHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKIUU. TONau6o. y2oib u Mmeman. 3azpsasneHue 6030yxa, yCuieHue

1
31ech U anee KypCUBOM 0003HAYEHBI TEMbI, H3y4€HHE KOTOPBIX TPOBOAMUTCS B 03HAKOMHTENILHOM Iutane. [lemaror
CaMOCTOSITENILHO OTpe/elisieT 00beM H3y4aeMoro MarepHuara.
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NapHUK06020 2 pexma, paspyuieHue 030H08020 CIOA.

Bonopon — aneMeHT u mpocroe BemecTtBo. HaxoxaeHnne Boiopoia B IpUPOJIE,
(bU3UYEeCKUe U XUMUYECKUE CBOMCTBA (HAa MPpUMEpPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMUA U
OKCHJIAMU METAIIOB), TPUMEHEHUE, cnocobbl nonydenusi. [IoHsTHE O KHCIIOTaX U COJISX.

KonunuectBo BemectBa. Monb. MosisspHass Macca. 3akoH ABorajipo. MosipHbIi
00bEM ra30B. Pacuersl 1o xumuueckoit popmysie. PacueTsl MacCoBO 01 XMMUYECKOTO
AJIeMEeHTa B COEAMHEHUH, KOJIMYECTBa BEUIECTBA, MOJISIPHOM MacChl, MOJIIPHOTO 00beMa
razoB. Pacu€rel 10 XMUMUYECKUM YPAaBHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee coctaB, ctpoenue u MoJekyinbl. Boda kak
pacmeopumens. PacTtBOpbl. [lonamue O HACLIWEHHBIX U HEHACHIWEHHbIX Pacmeopax.
Ilouamue pacmeopumocmu eewjecmé 6 6ode. Pacduer MaccoBOMl J0JIM BEIIECTBA B
pactBope (IpOIlEHTHAsi KOHIEHTpauus). MaccoBasg [0Js BeIIECTBA B PaCTBOPE.
Xumuueckue ceoticmea 600bl (pasnodxcenue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peaxkyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsimue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenosexa. Kpyzosopom
80006l 6 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OUYKUCTKA MPUPOIHBIX BO/I.

Baxneiimme  knaccel  HeOpraHudeckux — coenuHenuid.  Knaccudukarms
HEOpraHM4yeckux coeauHeHnid. OKcuapl: cocTaB, Kiaccupukanusi (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyrowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. Ionyuenue u XUMHUYECKHE CBONCTBA OKCHIOB
(B3auMojeiicTBUEe C BOJAOW, KucioTtamu, Mmenodamu). OcHoBanus. Knaccudukarms
OCHOBAaHMW: WIETOYM U HEPACTBOPUMBIE OCHOBaHMWA. HomeHknaTtypa OCHOBaHHM.
dusznyeckue M XUMHYECKHE CBONCTBA OCHOBaHWU (B3aMMOJICUCTBHE C OKCHIAMH
HEMETAaJUIOB, KUCIIOTaMH, COJISIMU). [lonyuenue ocHo8anuil.

Kucnotsl: coctas, knaccudukaius, HOMEHKIATypa, GU3NUYECKUE U XUMUYECKUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaJZIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBaHUSIMH,
COJIIMM, Ha MIPUMEPE COJISIHOW U CEPHOM KHUCIIOT), cnocobbl nomydenus. P akTUBHOCTH
metaiioB H. H. bekerosa. Conu (cpeliHue): HOMEHKIIATypa COJIel, cnocoowvl noyuenus,
B3aMMOJICUCTBHE COJIEH C METAJIaMH, KUCIOTaMHU, IIEJI0YaMH U COJISIMH, IPUMEHEHHUE.

[Torsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpPE LHUHKA U AIIOMUHUL):
XumudecKkue ceoucmea (63aumooeucmeaue ¢ KUCIOMamu U Weaodamu, pasiodcenue npu
Hazpesanuu) u noayyeHue.

['eHernueckass CBA3b MEXKAY KjlacCaMM  HEOPraHMYECKUX  COEIUHEHUH.
['eneTnueckue psapl.

XHUMHYECKUI IKCIIEPUMEHT: KaUECTBEHHOE OIPEACIIEHUE COAEPKaHUs KUCI0pOo1a
B BO3/YyX€; MOJIyUCHHUE U U3YUYE€HHUE CBOWCTB KMCJIOPO/a; HaOII0ICHNE B3aUMOICHCTBUS
BELIECTB C KUCJIOPOJIOM U YCIOBHS BOBHUKHOBEHUS U MPEKPAILEHUs TOpeHUs (MoxKapa);
O3HAaKOMJIEHUE ¢ 00pa3llaMi OKCHUJIOB M ONTMCAHUE MX CBOMCTB; MOJyUYEHHUE U U3yUCHUE
CBOMCTB BOJIOpojia (TopeHue); HaOMoeHne o0pas3IoB BEIIECTB KOJUYECTBOM | MOJIb;
UCCJIeIOBaHNE OCOOEHHOCTEH PAcTBOPEHMS BEILECTB C Pa3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MaCCOBOU I0JIEN paCTBOPEHHOTO BEIIECTBA;
B3aUMOJICMCTBHUE BOJIbI C METAJUIAMH (HAaTPUEM U KaJbIeM) (BO3MOKHO MUCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB); ONPEJEICHUE PACTBOPOB KUCIOT M IIEJIOYEH C TOMOIIBIO
WHIUKATOPOB; HCCIIeIOBaHUE 00Pa3Il0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KIACCOB;



HaOJIIOJJCHUE W3MEHEHHUs OKPACKM HHJIUKATOPOB B pacTBOpaX KHCIOT U ILIEIOYEH;
u3ydeHue B3aumojiercTBus okcuaa meau(ll) ¢ pacTBOpoM CEpHOM KUCIOTHI, KUCIIOT C
METAJIAMH, PEAKIUM HEUTPAIM3alMK; [OJy4eHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE DKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxkHenmme Kiiaccbl HEOPraHM4ECKUX COEIUHECHUI.

IHepuoanuecknii 3akoH u [lepuoanueckas cucrema

xumn4yeckux jiemMeHToB . U. MenaesneeBa. CtpoeHue aToMoB. XUMHYECKAS

cBsI3b. OKHUCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[lepBbie MOMBITKU KJIacCU(PUKAIINA XUMHUYECKUX AJIEeMEHTOB. [loHsITHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIEJIOYHO3EMEIbHBIE METAJUIbI, TAJIOTE€HbI, THEPTHBIE
rasbl). Dnemenmol, Komopwle 06pa3yiom amgpomephsvle OKCUObL U SUOPOKCUODL.

[lepuoanueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa. Koporkonepuoanas u orunnonepuoonas dopmsl [lepuoanueckoit
cucteMbl xumuueckux aneMeHToB . 1. Menneneesa. [lepronsl u rpynnsl. @u3ndeckuii
CMBICJI OPSAJIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAnep. Mzomonwl. InekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX 000JI0YeK aTOMOB NepBbIX 20 xuMuyeckux snemeHToB llepuoanueckoit
cucrembl JI. WM. MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO JJIEMEHTA IO €r0
nonoxenuto B [leproanueckoit cucreme /1. U. Menneneena.

3axonomepHocmu UsMeHeHUsl C8OUCME INEMEHMO8 MAlbIX NEePUOO08 U 2NAGHLIX
noozpynn, 6 3Aa8UCUMOCMU OmM AMOMHO20 (NOpsA0K06020) Homepa 3Hauenue
Ilepuoouuecrkoco 3axkona u Ilepuoouueckoii cucmemvl XUMUYECKUX DNEMEHMO8 Ojisl
pazeumus Hayku u npaxmuxu. /. Y. Menoenees — yuénnviii u epa’rcoarun.

Xumuyeckass cBsi3b. KoBajeHTHas (moisipHass W HEMOJISIpHAsi)  CBSA3b.
InexmpoompuyamenbHOCmMb AMOMO8 XUMuyeckux snemenmos. IoHHast CB3b.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCIICHHS U BOCCTAHOBJEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI JKCIEPUMEHT: H3yueHHe oOpaslloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJICUCTBUE THAPOKCHAA IIMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH;
POBEAEHUE OMBITOB, MIUTIOCTPUPYIOLINUX TPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHre, peakiuy pa3ioKeHus, COSTUHEHUS).

MesxknpeaMeTHbIe CBA3H

Peanuzammsi MeEXNpeIMETHBIX CBS3eH MpU WM3YyYEHWHW XUMUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCITOIH30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK
Y TIOHATUH, SIBISIFOIIMXCS CUCTEMHBIMHM JUIA OTAECIBHBIX NPEAMETOB €CTECTBEHHO-
HAay4YHOTO LHKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBINA (aKT, TUTIOTE3a, TEOPHS, 3aKOH,
aHalu3, CHUHTE3, Kiaccu(ukanus, NEePUOJAUYHOCTb, HAOIIOACHUE, HKCICPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIb, SIBJICHUE.

®dusuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIW], WU30TOIIbI,
PaaMOaKTUBHOCTb, MOJEKYJa, DJIEKTPUUYECKUM 3apsil, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIEeCTBa, Ta3, (PU3UUECKHE BEIUYUHBI, €IMHUIIBI U3MEPEHHUS,
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KOCMOC, TJIaHEeTHI, 3BE3/1b1, COITHIIE.

buonorus: orocunTes, npixanue, ornocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPObI, MOJIE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKASl PeaKIMs

[lepnognuecknit 3akoH. llepmomamueckass cucremMa XHMHYECKHX JJIEMEHTOB
H. . MengeneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KM, KAJIbLUSI U UX COCTUHECHUI B
COOTBETCTBHHM C IOJIOKECHUEM 3JIEMEHTOB B [leprHoANMYECKON CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBSI3U. THUIBI KPUCTATMYECKHUX
PELIETOK, 3A8UCUMOCHb CEOUCME BeUjeCm8a Om Muna KpUCMAailuyeckol peueémrku u
BUOA XUMUYECKOU CEA3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB (MEXIYHApOIHAS U
TpuBHaIbHAs). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjiaccam
HEOPraHWYECKUX COSTUHEHUM, TeHeTUUECKas CBSI3bh HEOPTraHUUECKUX BEIECTB.

Knaccuduxanuys XMMUYECKUX PEakivil M0 pa3IMuHbIM MpPU3HAKaM (M0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3 (eKTy, M0 U3MEHEHHUIO
CTEIICHEH OKHUCJICHUS XUMHUYCCKHUX DJIEMEHTOB, IO 00pamumocmu, HO VYACMUIO
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE PEaKIU. TepmoxumuuecKue YypasHeHus.

Ilonamue o ckopocmu xumuueckou peaxyuu. Ilonamue 00 obpamumvix u
HeoOpamumuvlx xumudeckux peaxyusx. llowsmue o0 20MO2eHHbIX U 2emMepPOeHHbIX
peaxyusx. Ilouamue o xumuueckom pasnogecuu. CmeweHue Xumuieckoeco pagHo8ecuUsl.
Dakmopul, eIUAOWUE HA CKOPOCb XUMUYECKOU peakyuu U NOJIOAHCeHUe XUMULECKO20
pasHosecusl.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaxkuuu, AIEKTPOHHBIN Oaianc
OKHCJIMTEIIbHO-BOCCTAHOBUTENIbHON peakiuu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCIIOIB30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopus 37AEKTPOJIUTUYECKON TUCCOLMALMU. IDJIEKTPOJUTHYECKAs JTUCCOLHAIA.
DIEKTPOJUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHWOHBI. Mexanusm ouccoyuayuu eeuwecms
C PA3IUYHBIMU 8UOAMU Xumudeckou cessu. llonamue o cmenenu ouccoyuayuu. CUbHbIC
U ciabbIe AJIEKTPOIUTHI.

Peakinn nonHoro obMeHa. Y cioBUsl IPOTEKAHMUS PeaKIuii HOHHOTO OOMEHa /10
KOHIIA. [TonHbBIE M COKpallIEHHBIE HOHHBIE YPABHEHUS peaklnil. XMMHUYECKHUE CBOWCTBA
KHCJIOT, OCHOBaHUW M COJeHd B CBETE MPEACTaBICHUNA 00 3ICKTPOJUTHIECCKON
nuccormanuu. Cpenga pactBopa. KauecTBeHHbIE peakIMd Ha KAaTHUOHBI UM AHUOHBI:
XJopua-, OpoMuna-, uomuA-, cyiabdar-, KapOoHAT-, CcWIMKaT-, (ocdarT- aHUOHBI;
THJIPOKCH/I-UOHBI; KATHOHBI aMMOHHSI, MATHUS, KaJIbIUs, aTFOMUHUS, skelie3a (2+) u (3+),
menu (2+), IMHKA, MPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX.

XUMUYECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPUCTAJUITMYECKUX
pPEMETOK HEOPTaHUYECKUX BEIIECTB — METAJIOB M HeMETaIoB (Tpadurta u anmasa),
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CIIOXHBIX BEIIECTB (XJIOpUAA HATPHUA); HCCIEAOBAaHHE 3aBUCHUMOCTU CKOPOCTH
XUMUYECKOM peaklMu OT BO3JCUCTBHUS Pa3IMYHBIX (PAKTOPOB; HCCIEAOBAHUE
ANEKTPOIIPOBOJAHOCTH PACTBOPOB BEILIECTB, IPOLIECCA IUCCOUHUALMN KUCIIOT, IEJI0YEN U
cojiei  (BO3MOXXHO  HCIOJB30BAHHE BHJIEOMATEPHANIOB); IMPOBEACHUE  OIIBITOB,
WUTIOCTPUPYIOMINX MPHU3HAKUA IMPOTEKAaHUs peakiui HMOHHOTO oOMeHa (oOpa3oBaHue
ocaJka, BBIJIEJICHHE Ta3a, 00pa30BaHUE BO/JIbI); OIMBITOB, WUTIOCTPUPYIOMINX HTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHUl  (FOpeHue, peakuuu pasoKeHHUs,
COEIMHEHHUS]); PACIO3HABAHWE HEOPraHWYECKHX BEIIECTB C MOMOUIbIO KayeCTBEHHBIX
pEeaklMil Ha HOHBI;, pELIEHUE SKCIIEPUMEHTAIBHBIX 33a4.

HemeTa/Jibl U UX COeIMHEHUS

OO6mass xapakTtepucTuka rajoreHoB. (OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTeTeHU oKuciaeHus. CTpoeHue 1 Gu3nyecKrue CBONCTBA MPOCTHIX BEUIECTB
— raJioreHoB. XMMHUYECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3aMMOJICHCTBUE C METAIIIIAMH,
HEMETaJIaMH — BOJOPOJOM M KHCIOPOJAOM, wenouamu). Xmopoomgopona. ComsHas
KHCTIOTA, XUMHUYECKHE CBOWCTBa, noOayYyeHue, TpPUMEHEHUe. [lelicmsue xnopa u
XJI0p08000POOA HA Op2aHusM uenosekd. BaxHeWmne XJIOpHUIbI U WX HAXO0XICHHE B
pUpo/Ie.

O6mas xapakrtepuctuka 35eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB KHCJIOPOJa U Cepbl. XapaKTepHbIE CTETIEHN OKHCIICHUSI.

CrpoeHue u (¢u3MyYeCKue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpBHI.
AmnoTponHble  MOAU(PHUKANMUA KHUCIOPOJAa M Cepbl. XHUMHUYECKHE CBOMCTBA CEPHI
(B3aUMOJICHCTBUE C HeMmemallamu — BOJOPOJOM U KHUCIOPOJOM, MeETaJllIaMu,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOA: CTPOCHUE,
¢uznyeckue U XMMHUYECKUE CBOMICTBa (KHCIOTHBIE U BOCCTAHOBUTEIIbHBIE CBOWCTBA).
Oxcupl cepbl Kak MpeICTaBUTENN KUCIOTHBIX OKcu0B. CepHast KucioTa: Gu3nyecKue
U XUMHUYecKue cBoicTBa (oOmme u crnemuduyeckue). Coau CepHOM KHUCIOTHI,
KayeCTBEHHasI peakuus Ha cynbdar-uoH. CepHUCTass KUCIOTa. Xumuyeckue peaxyuu,
nexcawjue 8 OCHO8E HNPOMBIULIEHHO20 CHnOcoba NONYYeHUs CEepHOU  KUCIOMBb.
Haxoxnenue cepol u €€ coenquaennii B ipupoe. [Ipumenenne cepsl n ee COeIMHEHUN B
ObITYy W B TMPOMBIIJICHHOCTH. Xumuyeckoe 3acpsA3HeHue oKpyxcaroueli cpeovl
COCOUHEHUAMU Cepbl (KUCOMHbLE 00JHCOU, 3a2PA3HEHUe 8030YXA U 8000EMO8), CNOCOObI
€20 npedomepaeHus.

OO61mast xapakTepucThKa 3J1eMeHTOB V A-rpynibl. OCOOEHHOCTH CTPOEHHUS ATOMOB
azota u gocdopa, XapakTepHble CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHE B Tpupoje, (punyeckue MW XUMHUYECKHUE CBOMNCTBA
(B3auMOJeHCTBHE C MeETaJITaMd M HEMETaUlaMH - KHUCIOPOJAOM U BOJIOPOJOM).
Kpyroeopor azora B mnpupone. AMMHak: (U3MUECKHME W XHUMHUYECKHE CBOWCTBA
(okuCIeHre, OCHOBHBIE CBOICTBA BOJIHOTO PAacTBOpaA), noyueHue u npumenenue. Conu
aMMOHHUS: COCTaB, PU3NUYECKHE U XUMHUUECKHE CBOMCTBA (pa3ioKEeHUE, B3aUMOJICHCTBUE
CO IIeNo4YaMu), mpuMeHeHue. KadecTBeHHas peakuys Ha HMOHBI aMMOHHS. A30THas
KHCIIOTa, €€ (QU3NUecKne W XUMUYECKHe CBOWCTBa (00mme u crenuduieckue),
nonyyenue. Hutpatsl (paznoxenue). Azotucras kuciora. Mcnoyib30BaHHE HUTPATOB U
coJiell aMMOHHMSI B KaueCTBE MHHEPAIbHBIX YIOOpeHUM. Xumuueckoe 3azpsasHenue
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OKpYHCaroweri cpeovbl CoOeOUHEHUAMU a30Mma (KUCIOMHbIe Q0HCOU, 3a2psa3HeHUe 8030YXda,
NnOYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, bU3MHECKUEe U XUMHUCCKHUE
CBOMCTBa (B3aUMOJEUCTBUE C METaUIAMU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
azomnoii u cepuoti kucromamu). Oxcun ¢ocdopa (V), oprodochopHas kuciora:
busznueckue M XUMUYECKUE CBOICTBa, noayyenue. Ilonamue o MuHepanbHvix
yoooperusax: Humpamsl U Gocpamol. Ilonamue o komniekcHvix y0ooperusx. Oo6mas
XapaKTepuCcTHKa 31eMeHTOB [V A-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB YIJIepoJa U
KpeMHUs. BajJeHTHOCTh, W XapaKTepHbIC CTEICHHW OKHCJICHHS aTOMOB YIjiepojaa M
KkpeMHuus. PacnipoctpaHeHue yriaepoaa B MPUPOJIe, XapaKTEPHbIC CTEIICHN OKUCICHHUS.

VYrnepoa, amwtorponHele Moaudukanuu (rpadur, anmasz), Qusnyeckue u
XMMHYECKUE CBOMCTBA POCTHIX BEIICCTB (B3aUMOICHCTBHE C METAJJIaMH, HEMETAJIJIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kuciomamu). AncopOuus. Kpyropopor
yraepoaa B mpupoae. Okcuasl yriepona, ux (pu3MYeckrne U XUMHYCCKHE CBOWCTBA,
MOJIydeHWe W TIPUMCHCHHE, JCeHCTBHE HAa OpraHW3M UYeJOBEKa. JKoaocuyecKue
npoobaemvl, cesa3amnuble ¢ okcuoom yeaepooa(lV), eunomesa enobanrvro2o nomenienus
KAuMama, napHukoeuvlii 3¢gexm. YTOIbHAS KHUCIOTa W €€ CONM, WX (PU3UICCKUE U
XUMHUYECKHE CBONCTBA, noyueHue u npumenerue. KadecTBeHHAs peakiys Ha KapOoHaT-
noHbl. Vcronp30Banne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO34UCTBE.

OO6mume mpeacraBieHus 00 OCOOCHHOCTAX COCTaBa U CTPOEHUS OPTraHUYECKUX
COEAMHEHUN yriepojia (Ha mpuMepe MeTaHa, STUJICHa, 3TaHOJIa, YKCYCHOU KUCIIOTHI. Mx
cocmas u xumuieckoe cmpoenue. Knaccugpuxayusa opeanuveckux sewecms. llonstue o
OMOJIOTMYECKH BaYKHBIX BEIECTBAX: XKHUPaxX, OCIKax, YIICBOIaX — U UX POJIU B KU3HU
yenoBeka. MamepuanbHoe eOUHCME0 0P2aHUYeCKUX U HeOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckne © XUMHUYECKHE CBOWCTBa (Ha MpHUMeEpe
B3aMMOJICHCTBHSI C METAJUTAMH U HEMETaJlIaMu ), noayuerue u npuMmenenue. Coedunenus
Kpemuusi 8 npupode. Obwue npedocmasnenus o6 oxcuoe kpemuusa(lV) u kpemuuesgot
kucrome. Cunuxkamol, hpusuyeckue u Xumudeckue c8olUCmed, noayyeHue U npumMeHenue 8
ObIMY, NPOMBIUIEHHOCIU (8 MeOUYUHCKOU, IAeKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiuwue cmpoumenvhvie Mamepuanvl: Kepamukd, CMeKio, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacH020 UCTOIL30BAHUS CIPOUMETLHBIX MAMEPUATO8 8
NOBCEOHEBHOU JHCUZHU.

XUMUYCCKUH JKCIEPUMEHT: HW3YYCHHE OOpaslloB HEOPTaHWUYECKHUX BEIECCTB,
CBOWMCTB COJISHOM KHUCJIOTBI; TIPOBEJICHUEC KAa4eCTBEHHBIX PEAKIMA Ha XJIOPUA-WOHBI U
HAOJIIOJICHUE TIPU3HAKOB HMX TIPOTEKAHUWS; OIBITHI, OTpaXkarolmme (HU3NIeCKHe u
XUMHYECKHE CBOMCTBA TAJIOTEHOB M WX COCIWHEHUH (BO3MOYKHO HCITOJIb30BAHHE
BHUJICOMATEPUAIIOB);  O3HAKOMJIEHHE ¢ oOpa3naMu  XJOpUI0B  (TaJIOTE€HUIOB);
O3HaKOMJICHHE C oOpa3namu cepbl U €€ COCTUHECHUSMHU (BO3MOXKHO HCHOJIH30BAHHE
BUJICOMATEPHAIIOB); HAOJIOACHHWE Ipoliecca OOyIIMBaHUS caxapa IOj JEHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI; M3y4eHNE XUMUYECKIX CBOMCTB pa30aBICHHON
CEpHOH KHCIIOTHI, TPOBE/ICHUE KaueCTBEHHOW PeaKInK Ha Cylb(aT-uoH U HaOIIoIeHe
NpU3HaKa e€ MpOoTeKaHus, 03HAKOMJIEHHE C (PU3MUYECKUMH CBOMCTBAMHU a3oTa, ¢ochopa
U UX COCAMHECHUH (BO3MOYKHO MCIIOJ30BaHUE BUICOMATEPHAIIOB), 00pa3IiaMy a30THBIX
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1 (pochopHBIX YIO0OpEHUI; IOJyUYEHUE aMMUAKa U U3YYEHHUE €r0 CBOMCTB; MPOBEICHUE
KayeCTBEHHBIX pEakUUii Ha MOH aMMOHHMS U (pochaT-MOH M U3YyUEHHUE MPU3HAKOB HUX
IIPOTEKAHUSA, B3aWMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MO>XHO HMCHOJIB30BAHUE BHUIECOMATEPHUAIIOB); U3YYEHNUE MOJENEN KPUCTAUIMYECKUX
pemérok anMasa, rpadura; 03HAKOMIICHHE C MPOIECCOM aAcOpOLUU PacTBOPEHHBIX
BCIIECTB AKTUBUPOBAHHBIM yIVIEM M YCTPOMCTBOM IHPOTHUBOrasa; IIOJy4EHHUE
YIJIEKUCIIOTO ra3a U U3y4Y€HUE €ro CBOMCTB; IPOBEIACHUE KAYECTBEHHBIX PEAKIUM Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U W3YYEHHE MPU3HAKOB MX MPOTEKAHMS; O3HAKOMIIEHUE C
MIPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH; PEIIEHUE YKCIEPUMEHTAIBHBIX 33/1a4 110
Teme «BaxHenime HemeTaibl ¥ UX COCIUHEHUS.

MeTasuibl 1 MX COETUHEHUS

OO6mras xapakTEPUCTHKA XUMHUECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
noJioxkeHus B Ilepuognueckon cucreme xumuueckux aiaemeHToB [[. . MenneneeBa u
cTpoeHus atomoB. CTpoeHue MeTajuioB. MeTaumyeckas CBsI3b M METaIMYeCKas
KPUCTAJUINYECKAsA PEMIETKA. OJEKTPOXUMUYECKUN PAN  HANPSOHKEHUA METaJJIOB.
dusznveckue U XMMHYECKHE CBOMCTBA METAIOB (B3aUMOJACHCTBHE C KHCIOPOJIOM,
BOJIOM, kucinotaMu). Obwue cnocodwl nonyyenus memannos. llowamue o Kopposuu
Memainnos, OCHOBHble Cnocobvl 3auwjumvl ux om kopposuu. Cniaswl (cmanb, 4yeyH,
0IOpAIOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsle meTayuibl: mnojoxeHue B llepuogmueckon cHUCTEME XHMUYECKUX
anemeHToB [l. 1. Menzaeneesa; ctpoenue aromoB. Haxoxnenue B npupone. Gusnueckue
U XMMHUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUABI U THAPOKCUIIBI HATPUS
v Kanus. [IpyuMeHeHune meI0YHbIX METAIUIOB U UX COEUHEHUM.

[IlenouyHO3eMeENbHBIE METAJUIBI MATHUM U KaJbLMM: TTO0KEHUE B [leprnoauueckon
cucreMe XuMuueckux aeMeHToB 1. 1. MenaeneeBa; CTpO€HHUE UX aTOMOB; HAX0XKICHUE
B Inpuponae. Pu3nyeckue M XHMHUYECKHE CBOWCTBA MarHvs M Kanbuus. BaxnHenmme
COCIMHEHHUS Kanblus (OKCUM, TUJIPOKCHUI, COIM). Kécmrxocmb 60061 u cnocobvl eé
YCMPAaHeHus.

AJIFOMUHUI: TIOJIOKEHHE B [leproanueckor CUCTEME XHUMHUYECKUX SIIEMEHTOB
. W. MenneneeBa; crpoeHue aroma; HaxoxiaeHue B npupoae. Dusmyeckue u
XMMHYECKHE CBOMCTBA aMIOMHUHHSI. AMQOTEpHBIE CBOICTBA OKCHIAa W THUIPOKCHIA
ATIOMUHHSL.

Kenezo: nonoxkenue B Ilepronnueckoil cHUCTEME XHMHUYECKHX JIIEMEHTOB
. . MeHnneneeBa; CTpoeHUE aToma; HaxXoxAeHue B mnpupoae. Dusmyeckue u
XUMHUYECKHE CBOMCTBA *kele3a (B3auMOJEHCTBUE ¢ METalllaMU, KUCIOTaMU U COJISIMU).
Oxcuppl, ruapokcuasl u conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHI SKCIIEPUMEHT: 03HAKOMJICHUE C 00pa3iiaMu METAJUIOB U CILIABOB, UX
(Gu3HYeCKUMU CBOWMCTBAMH, HM3YyYCHHE PE3YyJIbTATOB KOPPO3UH METALIOB (BO3MOYKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHAIIOB), OCOOCHHOCTEN B3aMMOACHCTBUS OKCHIA KaJIbIUs U
HATpPH ¢ BOJOM (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPHAIIOB); UCCIIEI0BAHUE CBOMCTB
AKECTKOM BOJBI; MpOIECCa TOPEHHUS JKelie3a B KHUCIOpoJe (BO3MOMXKHO HMCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX pPEaKIMil Ha UOHBI (MarHus,
Kalblud, amoMuHus, 1uHKa, kenesa(ll) u xeneza(lll), mequ(ll)); nabmoaenue u
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ONMCAHUE MPOIECCOB OKpAIIMBAHUS IIJJAMEHM HOHAMM HATpHS, Kalus U KaJlbIUd
(BO3MOKHO HCIIOJIb30BAHUE BHUJECOMATEPHUAJIOB); MCCIeN0BaHUEe aM(OTEpHBIX CBOMCTB
TUAPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 110
TeMme «Bakuelnine MeTaaibl U UX COSTUHECHUS.

Xumus u okpyxycarouwas cpeoa

Hoevie mamepuanvl u mexuonoeuu. Bewecmea u mamepuanvl 6 no8ceoHesHOU
oHcuzHu  uenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuii 6 owvimy. Ilepsas nomowb nNpu  XUMUYECKUX — 0HCO2AX
u ompasnenusx. OcHOBbl 3KOI02UYECKOU 2pamomuocmu. Xumuueckoe 3azpsa3HeHue
OKpydHrcaroufeti cpeowl (npedeibHas oonycmumas konyeumpayus eewjecms — I/[K). Ponw
XUMUU 8 peueHUU IKOJI02UUeCKUX NPooieM.

Ilpupoonvie ucmouyHuxku yeneeo0opooos (y2oivb, NPUpPoOOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux pojib 8 ObIMY U NPOMbIULLIEHHOCHIU.

Xumuueckuil dKCnepumMeHm: u3yuyeHue oopa3yo8 Mamepuaios (Cmekio, Cnidagvl
Memanios, NOIUMepHvle Mamepuabl).

Me:xnpeaMeTHbIE CBSA3H

Peanm3amuss MEXIpPEAMETHBIX CBA3€H MpU MU3yYeHWW XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIIOIh30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK
U TIOHATHM, SBJISIONIUXCS CHUCTEMHBIMU HJIsi OTICIBHBIX MPEAMETOB E€CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaluM3, CHUHTE3, KiIaccu(UKaIus, TEPUOJUIHOCTh, HAONIOJCHUE, OSKCICPUMEHT,
MOJICIMPOBAaHUE, W3MEPEHHE, MOJICNb, SBIICHHE, MApPHUKOBBIM A EKT, TeXHOIOTHs,
MaTepHUaIbI.

dusnka: MaTepus, aTOM, AJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHU, HW30TOIIHI,
PaaNOaKTUBHOCTh, MOJIEKYJa, dJCKTPUUYSCKUNA 3apsii, MMPOBOIHUKH, MOTYIPOBOJIHHUKH,
JUDJICKTPHUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00hEM, arperaTHOE COCTOSTHHE BEIIICCTBA,
ra3, pacTBOp, PacTBOPUMOCTh, KPHCTAUIMYECKAs pENIETKa, CIUIaBbl, (U3HUECKHEC
BEJTUYMHBI, CAUHUIBI HM3MEPCHHS, KOCMHUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3MIHI,
ComnHue.

buonorus: ¢otocuHTe3, aBIXaHWE, Owocdepa, HIKOCHUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJIE3HBIC
UCKOIIaeMbI€, TOTIJIMBO, BOJTHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKUX PadoOT:

1. JlabGopatopHoe oOopynoBaHHMe U TpueMbl oOpamieHuss ¢ HuM. [IpaBuna
0e301acHOM paboThl B XUMUUYECKOM JTabopaTOpUH.

2. OuncTKa 3arps3HEHHON TOBapEHHOM COJIH.

3. [Ipu3Haky MpOTEKaHUS XUMUIECKUX PEAKITHIA.

4. TTomydeHre KUCIOPO/Ia ¥ U3YICHHE €T0 CBOMCTB.

5. [lomyuenune BOIOpO/Ia U U3yUEHUE €TO CBOMCTB.
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6. [IpuroToBieHue pacTBOPOB C OMNpEIECIEHHON MacCOBOW J0JIe PacTBOPEHHOIO
BEILIECTBA.

7. PemeHne »sKcrnepuMEHTaNbHBIX 3a7ad 10 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHECHUIN.

8. Peakiiuu nonHoro ooMeHa.

9. KauecTBeHHBIE peaKIMK HA HOHBI B PaCTBOpE.

10. ITomy4yenune aMMuaka u U3y4YeHUE €ro CBONCTB.

11. ITosmydyeHne yrieKuciIoro ra3a 1 U3y4eHHe €ro CBOMCTB.

12. Pemenue sxcnepuMeHTanbHbIX 3a1au o Teme «Hemeramisr IV — VII rpynn u
UX COCIUHEHUN.

13. Pemenue skciepuMEeHTATBHBIX 3a7a4 10 TeMe « MeTaTbl U UX COSTUHEHUS.

[Ipy mnpoBeaeHMM TMNPAKTUYECKOW pabOThl KaXIblii €e H3Tal BBIOJIHACTCS

oOyuaromumucsa c¢ 3IIP BmecTe ¢ yuuTenemM M oA €ro pykoBOACTBOM. Ha mocke
00s3aTeIbHO BBIBEIIMBAIOTCS TpaBUia TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BHUAY paOOThl, JaeTcs MpaBuibHAas 3amuch (OPMYJT W YKa3bIBAaeTCS IEJb
npoBeneHus padoTel. [Ipu HEOOXOAUMOCTH AaeTCsl BU3YalIbHbIN aIrOPUTM BBITOJHEHUS
3alaHusl. DTO CMOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMMCS BBITIOJTHSAEMBIX JCHCTBUI U
IIOJIyYE€HHOTO pE3yJbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJBI 10 XUMUH

Jlns opraHu3aluu TMPOBEPKU, y4e€Ta M KOHTPOJS 3HAHMM OOydYaromuxcs 1o
IpeIMETy MPEeAYyCMOTPEHBI KOHTPOJIbHBIE PA00ThI, CAMOCTOSTEIbHBIE pa0OThI, 3aU€ThI,
npakTuyeckue padoTel, TecTupoBaHue. OAHUM H3 METOJOB KOHTPOJS PE3yibTaTOB
oOyuenus oOyuwaromuxcsi ¢ 3IIP sBasercs MeToN MNOJMBAPUATUBHOIO JKCIIpECC-
TECTUPOBAHUS C KOHCTPYHPYEMBIMH OTBETaMU. Ero OTIMYMTEIBHBIMH YEPTAMH
SBJISIIOTCS. ~ OTICPAaTUBHOCTh,  BBICOKAs  CTCNEHb  WHAWBUIyaJW3allid  3HAHWH,
CPaBHUTEIHHO MaJIbIC 3aTPAThl BPEMEHH U TPY/la Ha TPOBEPKY OTBETOB O0yUAIOIINXCH.

Jnst oOyuarormuxcest ¢ 3[1P Bo3mMokHO u3MeHeHHE (HOPMYIMPOBKH 3aJaHU Ha
«TIOIIATOBYIO», QJaNTalus MpeiaraeMoro 0o0yJaronemMycsi TeCTOBOro (KOHTPOJIBHO-
OIICHOYHOTO) MaTepuajia: HWCIOIb30BAHUE YCTHBIX W THMCHBMEHHBIX WHCTPYKIIUH,
YIOPOIIEHUE JIIMHHBIX CJIOKHBIX (POPMYIUPOBOK WHCTPYKIIMH, PEIICHUE C OMOpON Ha
aJITOpUTM, 00pas3ell, UCIIOIb30BaHUE CITPABOYHON MH(MOPMAIIHH.

KonTpoJibHbIE pa00THI IO TEMaM

B paboueii nporpamme npeaycMoTpeHo 9 KOHTPOJIBHBIX padoT:

Koumponvnaa paboma Ne 1. TlepBoHauajabHble XUMUYECKUE MOHSTHS.
XVUMHUYECKHE 3TIEMEHThI. XUMHUECKUE (POPMYIIbl U YPABHEHHUS.

Konmponvnaa paboma Ne 2. Tlepuoguyeckas cUCTEMa XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Konmponvnas paboma Ne 3. Xumudeckasi CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxcunsl. ['operne. Bogopoa. Kucnotsr.
Conn.
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Konmponvnas paboma Ne 5. O600111eH1e CBEJIEHNN 0 BaXXHEUIIIUX KJlaccax
HEOPraHWYECKUX COCTUHEHUM.

Konmponvnas paboma Ne 6. IneKTpoIuTHIECKAS JUCCOITHAIIHS.

Konmponvnasa paboma Ne 7. Hemetaniebl.

Konmponvnas paboma Ne 8. Metasl.

Konmponvnas paboma Ne 9. UtoroBast paboTa 3a Kypc HEOPraHUYECKONH XUMHUH.
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IJNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEGHOI'O ITIPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHIMSA

B nenom pesynbraTel ocBoeHust oOywaromumucs ¢ 3IIP yueOGHOro mpenmera
«XUMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOU paboyell mporpaMmbl
OCHOBHOT0 00111er0 00pasoBanust. Hanbomnee 3HaUNMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBAIMS K O0yUEHHUIO U IeJICHANIPABICHHON MO3HABATEILHOM IEATeIILHOCTH;

YCTaHOBKA Ha OCMBICJIEHUE JTUYHOTO OIbITa, HAOMIOJIEHUN 3a XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUCHTAIWsI Ha TIpaBWIa WHIWBHIYATHHOTO W KOJUIEKTUBHOTO 0€30macHOTro
MOBEJICHUS TIPU B3aUMOACHCTBUM C XUMUYECKUMH BELIECTBAMU U COCIMHEHUSAMU;

MPaKTUYECKOE U3ydeHHE MPOoecCuil U Tpyia Pa3IuyHOro pojia, B TOM YHUCIEC Ha
OCHOBE TMPUMEHEHHUS U3y4aeMoro IMpeAMETHOr0 3HaHus (Hampumep, JabopaHT
XUMHUYECKOTO aHaJIn3a);

YBaXKEHHE K TPYly U pe3yJIibTaTaM TPYJIOBOU AEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHUIO JAJbHEUIIEH WHIUBULYAIBHOU
TpaekTopur OO0pa3oBaHWsS HAa OCHOBE OpPUECHTUPOBKM B MHUpe mpodeccuii u
MPO(eCCUOHATIBHBIX MTPEANOYTEHUHN, YBAKUTEILHOTO OTHOIIICHUS K TPYLY;

OCO3HAHHME CBOETO MOBEJCHUS C TOYKU 3PEHHS OTTACHOCTU WM 0€30MaCHOCTH IS
ce0st WK JUTsl OKPY>KArOIINX;

OCHOBBI IKOJIOTHYECKON KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHUS, MPUOOPETEHNE OMbITa SKOJOTUYECKU OPUEHTHUPOBAHHOU
MPAKTUYECKOMN JAESATEIbHOCTH B )KU3HEHHBIX CUTYAIUAX;

OCO3HAHME TIOCJICCTBUNH U HENPUSATHE BPEAHBIX MPUBBIUCK (yHOTpeOIeHUS
aJKOTOJIs, HApKOTUKOB, KypeHHs) U HHBIX ¢GopM Bpedaa s (PU3NYECKOro U
MICUXUYECKOTO 3/I0POBBS;

MPUHATHE PEIICHUMN B )KU3HEHHON CUTYyallMu Ha OCHOBE MEPEHOCA MOJIYYEHHBIX B
X0J1e OOy4EHHMS 3HAHUHW B aKTyaJIbHYIO CUTYaIIUI0, BOCTIOIHATh N€PUITUT HHPOPMAIINH;

TOTOBHOCTh OTOMpPaTh U UCIOJIB30BATh HYXKHYIO HH(OPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM KU3HEHHOW CUTYallHUH.

METAIIPEIMETHBIE PE3YJIBTATBI

Osnadenue ynueepcanvbHblMu y4eOHbIMU NOZHABAM ETbHBIMU OCUIC UAMU:

BBISIBJIATh IPUYUHBI U CIIEACTBUS IMTPOCTHIX XUMUYECKUX SBJICHUIM;

OCYIIIECTBIIATh CpaBHEHHE, KJIaCCU(UKAIINIO XUMUUECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSAM JJISI YKa3aHHBIX JJOTUYECKUX OTIEPALINL;

CTPOUTH JIOTUYECKOE CYKAEHUE MOCJIE PEABAPUTEILHOIO aHAIIN3a, BKIIFOYAIOIIIEE
YCTaHOBJICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISBJIATE ACUIMTHI HWH(POPMAIUH, JaHHBIX, HEOOXOIWMBIX JJII PEIICHUS
IMOCTaBJICHHOM 3aJ1a4H;
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npeo0pa3oBbIBaTh MH(POPMAIIMIO U3 OJHOTO BUAA B APYroi (TaOJHIly B TEKCT U
mp.);

CO3/71aBaTh, MPUMEHITh U TPEOOPA30BLIBATH 3HAKN U CUMBOJIBI, MOJICTTH U CXEMBbI
JUTS pelieHus] y4eOHBIX U MO3HABATENbHBIX 33/1a4 C TOMOIIIBIO 11e/1arora;

C MOMOIIBIO MEAArora NPOBOJIUTh XUMUUYECKUIN OIBIT, HECIOKHBIA AKCIIEPUMEHT,
JUIsl yCTAHOBIIEHUS OCOOCHHOCTEN 00BEKTa U3yUEHHUS, MPUUUHHO-CIIEJCTBEHHBIX CBSI3EH
1 3aBUCUMOCTEN 0O0BEKTOB MEXIy COOOM;

C TOMOIIBIO TeJlarora WM CaMOCTOATENIbHO (GOpMYyJIUpOBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OIIbITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE XUMHUUYECKUX TPOLECCOB M HX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh MHQPOPMAIMIO WM JAHHBIE U3 HCTOYHUKOB C YYETOM
MPEIOKCHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

Osnadenue ynugepcaibHoIMU y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCI GUAMU:

OpraHU30BHIBATh YU€OHOE B3aMMOJICUCTBHUE B TPyMIE (OMPEAeNiaTh OOIIHe 1eIH,
pacrpenensiTh poJid, JOTOBAPUBATHCS IPYT C IPYTrOM U T. 1.).

C MOMOIIBIO TEarora Wik CaMOCTOSATENIbHO COCTABJATh YCTHBIE M MUCbMEHHBIE
TEKCThl C MCIOJIb30BAHUEM WJUTIOCTPATUBHBIX MATEPUANIOB ISl BBICTYIUICHUS TEpPEN
ayIUTOPHUEN;

OpraHu30BbIBATh Y4YE€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIIBHOCTH C
YUYUTEIEM M CBEPCTHUKAMU; paboTaTh MHAMBUYAIBLHO W B TPYMIE: HAXOAUTh OO0IIee
pelieHre W paspemarb KOH(GIMKTHL HAa OCHOBE COTJIACOBAHMWSI TMO3UIIMN M ydeTa
HUHTEpPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBAaTh CBOE€ MHEHHUE;

OIIEHMBATh Kauy€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, NPUHUMATh U PA3/ICIATh
OTBETCTBEHHOCTb U MPOSBISATH TOTOBHOCTh K IPEAOCTABICHUIO OTYETA TIEPE TPYIIION.

Oe¢naoenue yHUGepCaAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH BUAMU:

oOHapyxuBaTh M (QOPMYJIHPOBATH Yy4eOHYIO TpOOJIEMy, ONPENEsATh b
y4eOHOM AeSTENbHOCTH;

BJIAJIETh OCHOBAMHU CaMOKOHTPOJISI, CaMOOLEHKH, IMPUHATHS PELIEHUH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIHHOU JEATEILHOCTH;

COOTHOCHUTh CBOM JEHCTBUSl C IUIAHUPYEMBIMU PE3YJbTAaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEM JESATETLHOCTH B MPOLECCE AOCTHKEHUSI pe3yJbTaTra, OMNpPENeliATh
CIocoObI JCHCTBHUI B paMKaX MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C M3MEHSAIOLICHCS CUTYAIUEH;

JaBaTh AaJICKBATHYIO OLIEHKY CHUTyallUd W TMpejjararh IUIaH €€ W3MEHEHUS,

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU Y4eOHOM
3a7a4H;

MOHUMATh TPUYHHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPEOyeMblld pe3yibTaT
NESATETLHOCTH, OMPEACATh TO3WTHUBHBIE W3MEHCHUS W HaNpaBJCHUS, TPEOYOIIHe
JanbHene paboThl;

OCO3HAHHO OTHOCHUTBCS K APYroMy YEJIOBEKY, Er0 MHEHUIO.
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IHPEJMETHBIE PE3YJIBTATDBI

B cocTtaBe npenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEILHOIO COIEPKAHUS,
YCTaHOBJICHHOTO JAaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIJAEISIOT: Hay4yHbIE
3HAHUS, YMEHUS U CIOCOOBI AeHCTBUH, cnenuduueckue Ajig y4eOHOro mpeaMera
«XuMHs», BUABI IEITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHHUSA, €r0 MHTEPIIPETAlUH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PAa3IMYHBIX YU€OHBIX U HOBBIX CUTYalIUsAX:

® [IPE/ACTABJICHHE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIIEHUW MPHUPOJBI,

NOHMMaHWE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HAyKH Kak 00JacTu

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIeH KyJIbTypbl U MPAKTUUYECKOM

JeSATEIbHOCTH YEJIOBEKa B YCIIOBUSIX COBPEMEHHOT0 OOIIECTBA; TOHUMAaHUE MECTa

XUMUHU CPEJI APYTUX ECTECTBEHHBIX HAYK;

® BJIAJICHHE OCHOBAMH MOHATUMHOTO anllapaTa i CKMBOJINYECKOTO S3bIKa XUMUU JIJIS1
cocTaBieHUs] (OPMyT HEOPraHMYECKUX BEIIECTB, YPABHEHHM XHUMHUYECKUX
peaknuii (C OMOpPOM HA aITOPUTM YYEOHBIX NEWCTBWIA); BIAJCHHE OCHOBAMHU
xumudeckoit HomeHknaTypsl (IUPAC u TpuBuaiibHOM) 1 yMEHHE UCTIONB30BaTh €€

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IOMOIIBI YYHUTENS; YMEHUE

UCIIONIb30BAaTh MOJEIH JJisi OOBSCHEHUS CTPOCHHS aTOMOB M MOJIEKYJ IIO

QITOPUTMY C OIIOPOM Ha ONPEECICHHUS;

® [IPE/ACTABJICHHE O CUCTEME XMMUYECKUX 3HAHUM U YMEHHE C MMOMOILBIO YUUTEISA

MIPUMEHSATh CUCTEMY XWMHUYECKHMX 3HAHUW ISl YCTAHOBJIICHHS B3aWMOCBS3EMN

MEXKJy M3YYEHHBIM MATEPUAJIOM WM MNPH MOJYYECHUU HOBBIX 3HAHUM, a4 TAKXKE B

Mpoliecce BBHIMOJHEHUS YYEOHBIX 3aJaHUi W Tpu padboTe C HUCTOYHHUKAMU

XUMHUYECKON MH(POPMALIMH, KOTOPAs BKIIOYAET:

BOKHEUIINE XWMHUYECKHE NOHATHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, IPOCTOE M CIIO)KHOE BEUIECTBO, OJHOPOJIHAs W HEOJHOPOIHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJIEKYJIIpHas MacChl, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHBIA 00BbEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpemHsis),
XUMUYECKasl peaklus, pPEakUWd COCOUHEHUs, PpEaKUUH PpPA3JI0KEHUs, PEaKIHH
3aMEIIeHHs], PeaKIuu 00MeHa, TETUIOBOM d(D(PEKT peakiuu, 3K30- U SHIOTCPMUUECKHE
peaklMu, pacTBOpP, MaccoBas JIOJIsI XUMUYECKOrO 3JIEMEHTa B COEJAMHEHHH, MAacCOBAs
JI0JI ¥ TIPOLICHTHAs! KOHIIEHTPAalKs BELIECTBA B PACTBOPE, AP0 aTOMA, JIEKTPUUECKHMA
CJIOM aTroma, aToMHasg OpOuTalb, PaJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMUYECKasl CBS3b, AJIEKTPOOTPUIATENBHOCTD, MOJSIPHAS M HEMOJISIpHAs KOBAJICHTHAs
CBA3b, MOHHAs CBA3b, METAJUIMYECKAs CBSA3b, KPHUCTAIUIMYECKas pelieTka (aToMmHas,
MOHHAsl, METaJuIMYecKasi, MOJIEKYJsipHasi), MOH, KAaTUOH, AHWOH, B3JEKTPOJUT U HE
ANEKTPOJUT, AJIEKTPOJUTHYECKAs JHUCCOLMAlMsi, pEaKUud HOHHOTO  OOMeHa,
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMM, OKUCIUTEIb U  BOCCTAaHOBHUTEID,
OKHCIJIEHUE U BOCCTAaHOBJIEHUE, AJIEKTPOJIN3, XUMUYECKOE paBHOBecUE, OOpaTUMbIE U
HeoOpaTUMbIE PEaKlUH, CKOPOCTh XMMHUYECKOW peakluH, KaTalu3aTtop, NpeleibHO
nonyctumast kouentpauus (I11K), koppo3us MeTanios, CILIaBbl;

OCHOBOIIOJIATalOIINE 3aKOHBI XUMHUU: 3aKOH COXpaHEeHUs Macchl, [lepuoanueckuii
3akoH 1. 1. MenaeneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOPHUs, TEOPHUS DIEKTPOJIUTHUYECKON
IUCCOLMALINM, & TAKXKE IMPEJICTABICHUS O HAyYHbIX METOJAX MO3HAaHMS, B TOM YHUCIE
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AKCIIEPUMEHTAIIBHBIX U TEOPETUYECKUX METO/IaX HMCCIEIOBAHUS BEIECTB U HU3yUYEHUs
XUMUYECKUX PEaKInii;

® MIPEACTABJICHHUE O MIEPHUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX JIEMEHTOB
(pamuyc atoma, 3JIEKTPOOTPHUIIATEIHLHOCTh), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MIOJIOXKEHHMSI DJIEMEHTOB B [lepuoanueckoii cucteme (B MaJIbIX TIEPUOIaX U TJIABHBIX
NOATPYIINAX) W BJIEKTPOHHOIO CTPOEHUS AaToMa; YMEHHE OOBACHSATH CBA3b
MOJIOKEHUsT  3neMeHTta B llepuoauyeckor  CUCTEME C  YHCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XHMHYECKHX JJICMEHTOB (COCTaB M 3apsif
saapa, oOIiee YWCIO  DIIEKTPOHOB),  paclpelesieHHeM  SJCKTPOHOB  TI0
AHEPTeTUYECKUM YPOBHSM aTOMOB TEPBBIX TPEX MEPHUOIOB, Kalusi U KaJbIUS;
KJIacCU(UIMPOBATh XHMMHUYECKHE DJIIEMEHTbl C OINOpPOd Ha ONpeeieHUs
(U3UIECKOT0 CMBICIIA IU(PPOBBIX JAHHBIX MIEPHOTNYSCKON TaOIUIIBL;

® yMEHHE KIACCU(PHUITUPOBATH XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIUU C OMOPON HA CXEMBI; ONMPEAEIsATh BAJIGHTHOCTh M CTETICHb
OKUCJICHUSI XHMHYECKHX DJIEMEHTOB, BHJ XHWMHYECKOW CBS3M U  THUI
KPUCTAJUTMYECKOW CTPYKTYpPBl B COCIWHEHHUSX, 3aps]l MOHA, XapaKTep Cpeabl B
BOJIHBIX PAaCTBOpaXx BEIIECTB (KUCIIOT, OCHOBAHHM ), OKUCITMTENIb 1 BOCCTAHOBUTEITH
10 AJITOPUTMY YUEOHBIX IEUCTBUM;

® yMEHHUE XapaKTepU30BaTb C OMOPOM Ha cxemy (GU3HYECKHE U XUMHUYECKUE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPO, TpaduT, aama3, KpeMHHUH,
a3ot, pocdop, cepa, XJI0p, HATPU, KAIHUd, MAaTHUH, KAJIbLIUN, aTFOMUHUH, KEJE30)
U CIIOXKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJOPOI, CEPOBOJIOPOJI, OKCUIBI U TUAPOKCUAL MeTaiioB [ - ITA rpymm,
amomunus, meau (1), nmuka, xenesza (I u III), okcuasr yraepona (II u 1V),
kpemuus (IV), azora u docdopa (Il u V), cepwr (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHas, QocdopHas, yroiapbHas, KpeMHHEBAs KUCJIOTa W UX COJIN);
OMKCHIBATh C OMOPOM HA IJIAH M KJIIOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEepU30BaTh CBOWCTBA BEUIECTB B 3aBUCHUMOCTU OT UX COCTaBa U CTPOCHUS
NOCJIe TPEIBApUTENIHLHOTO aHallM3a IMOJ PYKOBOJICTBOM IeAarora, mpuMeHeHUe
BEIIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMUYECKUX
MPEBPAIICHHA B Pa3IUYHBIX YCIOBHUSAX, BIMSHUC BEIICCTB M XUMHYCCKUX
MIPOIIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOTHYIO CPEy;

o YMEHHE COCTaBJIATH MO 00pasily, CXeme, alropuTMy Y4eOHBIX ACHCTBUIA
MOJICKYJIIPHBIC M MOHHBIC YPaBHEHUS PEaKIUil (B TOM YHUCIE PEAKIIUH MOHHOTO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBHUTEIBLHBIX PEAKINN), WUTIOCTPUPYIOIINUX
XUMHUYECKHE CBOMCTBA M3YUYCHHBIX KJIACCOB / TPYIINT HEOPTaHUYECKUX BEIIECTB, a
TaK)Ke MOATBEPKJAIOIINX TeHETUYECKYIO0 B3aUMOCBSI3b MEXIY HUMU;

® YMEHHUE BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJSPHYIO MAcCChI
BEIIECTB, MACCOBYIO JIOJK0 XHMHUYECKOTO 3J€MEHTa B COCIUHEHUHU, MACCOBYIO
JIOJII0 BEIIECTBA B PAacTBOPE, KOJIMYECTBO BEIIECTBA M €ro mMaccy, 00bEM ra3oB ¢
omopoil Ha o60mme (HOopMyIbl; YMEHHE MPOBOAWTH PACUYETHI MO YPABHCHHSIM
XUMUYECKUX PEaKIMid W HAXOAWTh KOJUYECTBO BEIIECTBA, O0OBEM M MacCCy
pEareHTOB WJIM MPOJYKTOB PEAKIIMU C OTOPOl Ha oOpasell, aifOPUTM yUeOHBIX
JICUCTBUU;
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® BJIaJICHWE OCHOBHBIMHU METOJIaMU HAYYHOTO TIO3HaHMs (HAOII0ACHHE, N3MEPEHUE,

IKCIIEPUMEHT, MOCIMPOBAHNE) MIPU U3YUCHUH BEUICCTB U XUMUYCCKUX SBICHUH

C OTIOPOY Ha AITOPUTM YUYEOHBIX JACUCTBUN; yMeHUE cHOPMYIUPOBATH IPOOIEMy

U MIPEJIJIOKUTD IYTH €€ PEIICHUs C ITOMOIIBIO Ie1arora; 3HaHue OCHOB O€3011acHO

paboOThl ¢ XMMUYECKUMHU BEIIECTBAMHU, XUMUYECKOW MOCYJ0W U J1aOOpaTOPHBIM

o0opynoBaHUEM;
® HAJIWYUE NMPAKTUYECKUX HABBIKOB IUIAHUPOBAHMSI U OCYIIECTBIICHUS CIETYIOIINUX

XUMHYECKHUX YKCIIEPUMEHTOB TOJT PYKOBOJCTBOM YUHTENS C OOCYKICHUEM TIaHa

pabOoThI UJIK COCTABJICHUEM TaOIHIIbI:

U3yYCHUE U ONUcaHue (PU3NIEeCKUX CBOMCTB BEIECTB;

03HAKOMJICHHUE C (PU3NUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OTIBITHI, WITIOCTPUPYIOIIKE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIn;

U3y4eHHe CIIOCOO0B pa3ieNIeHUs] CMECEi;

HOJTy4YeHHUE KUCIOPOJa U U3ydeHHe ero CBOMCTB;

MOJTyYeHHUE BOJIOPO/Ia U M3yUYEHUE €TO CBONCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yu4eHHe ero CBOWCTB;

MOJTy4YeHUE aMMHAaKa U U3YYCHHE €ro CBOWCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOIO
BEIIECTBA;

UCCIIEJOBAaHUE M OINKCAaHUWE CBONCTB HEOPIaHWYECKUX BEIIECTB pa3IMYHBIX
KJIACCOB;

NpUMEHEHUE UHIAMKATOPOB (JaKkMyca, MeTHWIopaHmxa u ¢deHoyndranenna) mis
OTIpe/IeNICHUS XapaKTepa Cpe/lbl B pacTBOpaxX KUCIOT U IIEJI0YeH;

U3Y4Y€HHE B3aUMOAECHCTBHUS KHCIOT C METaUIaMHM, OKCHUAAMH METAJJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHU OCHOBAHHSIMH, COJISIMU;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMUIA;

BBITECHEHHE OJTHOTO MEeTajljla IPYTUM U3 pacTBOpa COJIH;

uccienoBaHue aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHHS U ITUHKA;

pelieHrne  AKCIEePUMEHTANbHBIX 3amad 1o TemMe «OCHOBHBIE — KIIACCHI
HEOPTaHUYECKUX COCTMHEHUNY;

pelleHne OSKCHEPUMEHTANbHBIX 3aJad MO0 TeMe «OJEKTPOJUTHYECKas
JUCCOLIUALUSY,;

pellIeHre AKCIEPUMEHTAIbHBIX 3aJad Mo Teme «BakHelme HeMeTamibl U UX
COCTUHEHUS;

pellleHre 3KCIePUMEHTANBHBIX 33Ja4u 1o TeMe «BaxkHeluye MeTaibl U ux
COCIUHEHUS;

XUMHYECKHE IKCIIEPUMEHTHI, HILTIOCTPUPYIOIINE MPU3HAKHI TPOTCKAHUS PEAKITHI
MOHHOTO 0OMEHa;

KauyeCTBEHHBIC PEAKIIMM Ha MNPHUCYTCTBYIOIIME B BOJHBIX pPAcTBOpPax HOHBIL:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHEI,
THIPOKCHUI-MOHBI, KATUOHBl aMMOHUS, MarHus, Kajublus, allOMUHUS, kene3a (2+) u
xenesa (3+), meau (2+), IUHKA;

YMEHHE TPEACTABIATh PE3yJIbTaThl OKCIepuMeHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, TPAUKOB U TAOJHII U BBISIBIIATH IMITUPUICCKUE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuUiIaMu 0e30nacHOro oOpallleHusl C BEIIECTBAMHU, HCIOIb3yEMbIMU
B TIOBCEHEBHOM U3HU, a TAKXKE MPAaBUIAMU NOBENCHUS B LIEIAX COEpEKEHUS
3I0pPOBbSl M OKPY)KAIOIIEH MPUPOTHON Cpelpl; MOHUMaHuEe Bpeda (OMacHOCTH)
BO3/ICICTBUS HA KUBbIE OPraHU3MbI ONPEACICHHBIX BEIIECTB, a TAKXKe CIIOCOO0B
YMEHBILICHUSI U TPEAOTBpAIllEHUsT HX BPEIHOTO BO3JCHCTBHUS; MOHMMAaHHE
3HAYEHUS )KUPOB, OCJIKOB, YIIEBOJIOB JIJIsl OpraHu3Ma YellOBEeKa;
® BJAJICHHE OCHOBAMHM XHMHUYECKOM TPAMOTHOCTH, BKJIIOYAIOMIEH YyMEHHUeE
IPABWJIBHO HCIIOJIb30BaTh WM3YYEHHBIEC BEIIECTBA M MaTepUalbl (B TOM YHUCIE,
MUHEpPAJIbHBIE YIOOPEHMs, METaulbl W CIUIaBbl, MPOJIYKTHl NepepabOTKU
MPUPOIHBIX HCTOYHUKOB YIJIEBOIOPOOB (YIJIsi, IPUPOIHOTO ra3a, HeTH) B OBITY,
CeIbCKOM  XO34WCTBE, HAa NPOU3BOJACTBE; YMEHHE MPHUBOJIUTH IMPUMEPHI
IPABUJIBHOTO MCIIOIb30BaHUS U3YUEHHBIX BEILIECTB U MATEPHAJIOB;
® YMEHHE YCTaHaBJIMBATh CBSA3M MEXKIY pealbHO HAOJI0IaeMbIMH XMMHYECKUMU
SBJICHUSIMU U TPOILIECCAMHU, IPOUCXOIAIIMMHI B MaKpO- U MUKPOMUPE, OOBSICHATD
NPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE MHTETPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSAMH JPYTUX YIEOHBIX MPEIMETOB C MMOMOIIBIO TIEarora;
e mpejcTaBieHHEe O cdepax MNPOPECCHOHATBHON JEeATEIbHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMA Ha JOCTH)KCHHSIX
XUMHYECKON HayKW; HaJM4HMe OIbITa pabdOThl C pa3iMYHbIMM HCTOYHHKAMU
uHboOpMallMu MO XUMHUHM  (HAydHO-TIOMYJISIpHAsi  JIUTEparypa, CJIOBapH,
CHPAaBOYHHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aJITOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(POPMAIMIO O BEIIECTBAX, HUX MPEBPALIECHUSAX U MPAKTUYECKOM
IPUMEHEHUHU
TpeOGoBanus K MpeAMETHBIM Ppe3yJIbTATAM OCBOEHHMS Y4YeOHOIr0 IpeaMerTa
«Xumus», pacnpeaejaeHHbIe 10 rogaM 00y4eHust

Pesynprarel mo romaM (GOpMYyNHPYIOTCS MO TMPUHIUIY J00ABICHUS HOBBIX
pe3yNbTaTOB OT TOAa K rojly, YK€ Ha3BaHHbIE B MPEIbIIYIIUX rojax MO3MIMH, Kak
MPaBUIIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOTO rojia
M0 YMOJYaHHIO BKJIIOYAIOT PE3YJIbTaThl MPEAbLIYIIHX JIET).
8 KJIACC

pacKpbIBaTb CMBIC OCHOBHBIX XHMHUYECKHUX TMOHSATHI: aTroM, MOJIEKyJa,
XUMUYECKHH 3J€MEHT, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMeCh (OJHOPOAHAS U
HEOJIHOPO/IHAsI), BAJIGHTHOCTb, OTHOCHUTEJbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi J0JIsl XMMUUYECKOTO JIEMEHTa
B COCIMHEHUHU, MOJSPHBIH OO0BEM, OKCHJ, KHCJIOTA, OCHOBAaHUE, COJlb,
DIIEKMPOOMPUYAMeNbHOCMb®, — CTETIeHbh  OKHMCICHWS,  XHMHYECKas  PeaKius,
KJacCUpUKaLMs pEeaKUui: peakuu COCIUHEHHs, PEaKlUUd pa3joXKEHUs, pPeaKluu
3aMEIIEHUs, PeakIui 0OMeHa, FK30- U PHJIOTEPMUUECKUE PEAKINH; Meniosol d¢hgdexm
peaxkyuu; sIpo aToMa, AJIEKTPOHHBIN CIIOM aToMa, aToMHasi OopOuTalb, paguyc aroma,
XMUMHUECKasl CBSI3b, MOJISIPHAS U HETOJISIPHAsl KOBAJIEHTHAs! CBSA3b, MOHHAs CBS3b, UOH,

% 31ech 1 fanee KypCHBOM 0003HAYAOTCS MITAHMPYEMBIE MPEIMETHBIE PE3YIbTATH, KOTOPBIE MOTYT OBITh TIOTCHIHATHHO
IocTUrHyTH oOydatommmcs ¢ 3[1P, HO He ABIAFOTCA 00S3aTEIFHBIMU.
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KaTUOH, aHWOH, PacTBOpP, MAaccoBas JIOJi BellecTBa (MPOIEHTHAs KOHIEHTpalus) B
pacTBope;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH (cM. 1m. 1) m
MIPUMEHSThH 3TU NOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPAILCHHUI;

UCIIOJI30BaTh XMUMHYECKYI0 CHUMBOJIHMKY JJisi COCTaBJCHHS (OpMYJ BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINA, SJICKTPOHHOTO OanaHca;

OTIpEIEIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHECHUSIX;, CTCTICHD
OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COCJAMHEHUSX C OMOPOW Ha OIpeJeeHHUs, B TOM
YUCJIe CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJAcCy
coeMHEHUM 10 QopmyaaM; BHJ XUMHUYECKOW CBSI3M (KOBaJICHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

MMETh MPEACTABICHHUE O CHUCTEME XUMUUYECKHUX 3HAHUH, yMETh C MOMOIIbIO
YUUTENS] PUMEHSITh CUCTEMY XHMHMUYECKUX 3HAHUM, JJIS YCTAaHOBJIECHHUS B3aMMOCBS3U
MEXIYy U3yYEHHBIM MaTEPHAJIOM U NP MOJYYCHUH HOBBIX 3HAHMM, a TaKKe Mpu padoTe
C UCTOYHMKAMU XuUMHUYecKoW uH(opmaimu. OpUEHTUPOBATHCS B TMOHATHIX W
oTepupoBaTh MU Ha 0230BOM YPOBHE, PUMEHSATH MPU BBHIIIOJTHEHUHN YUYCOHBIX 3a/laHUN
U PEIICHUHM PacUeTHBIX 3aJlay C OMOpPOM Ha aJIrOPUTM YUEOHBIX NEUCTBUM W3YYCHHBIC
3aKOHBI U TEOPHUU: 3aKOH COXpaHeHus1 Macchl, [leprnonnueckuit 3axkoH [[.M. Menneneena,
3aKOH NOCMOSIHCMBA COCMAsa, 3aKOH ABOTrajapo; aTOMHO-MOJEKYJISIpHAs TEOpHs.
CooTtHOocuTh 0003HauYEHUsA, KOTOphie UMeroTcst B Tabnuie «llepmoanueckas cucrema
xuMmudeckux osneMeHToB [[. WM. MengeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB M 3apsii fAjpa, oO0lIee Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CJIOSIM);

KJIacCCU(ULIMPOBATh XUMUUYECKHE DJEMEHThl, HEOPraHUYECKHUE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEILIECTB, IO
TeII0BOMY 3(P(DEKTy, MO0 U3MEHEHUIO CTETIIEHU OKHUCIEHUS XUMUUYECKUX SJIEMEHTOB) C
OITIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BELIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAsl OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUI C OMIOPOM HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIUYHBIX YCIOBHSX IOCIE
MpEeABAPUTEIILHOTO 00CYKACHHUS C Me1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJI0 XUMHYECKOTO 3JIeMEHTa 1o (HopMyJie COCIUHEHHUS, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUEThl MO YPABHEHUIO XMMHUUYECKON pEaKIuu C
OIIOpPOM Ha aJITrOPUTM;

MPUMEHSITh OCHOBHBIEC ONEPAIMU MBICIUTEILHON AESITEIbHOCTU — aHAIU3 U

CUHTE3, CpaBHEHHE, O0000IIEeHUE,CuCTeMaTH3aIus, Kiaccu(ukanys, BBISBICHUE
IPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl U3YyYEHHs CBOMCTB BEIIECTB M XUMHUYECKHX
peakiuii; eCTECTBCHHO-HAYYHBIC METOJbI IMO3HAHUS — HaOIIOJCHUE, H3MEPEHUE,

MOJICIIUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MblCIeHHbII) TIOJT pyKOBOJCTBOM I1€/1arora;
CJIeI0OBATh MpaBUjIaM MOJIb30BAaHUSI XUMUYECKOI MOCYyA0M U 1a00paTOPHBIM
o0opy0BaHUEM, a TaKXKe MpaBHiiaM OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
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MHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB 0 MOJIYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOAA W KHCIOPOJA), HPUTOTOBICHUIO
PacTBOPOB C OIMPEICIEHHON MaCCOBOM JIOJIENM PACTBOPEHHOIO BEIIECTBA; NIAHUPOBATH U
MIPOBOJIUTh XWMUYECKHE JKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KHCJIOT C TIOMOIIBI0O HMHIUKATOPOB (Jlakmyc, (eHondTamenH, METUIOpaHXK H Jp.),
MOATBEPKIAIONINX KauyeCTBEHHBIH COCTAaB HEOPTaHUYECKHX BEIIECTB (KAYECTBEHHBIC
pEeaKiMy Ha UOHBI) TIOJI PYKOBOJICTBOM I€jarora.
9 KUIACC

pPacKpBIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHNA: XUMHUYECKUU JIIEMEHT,
aToM, MOJIEKyJla, HMOH, KaTHOH, aHMOH, IPOCTOE BEIECTBO, CJIOXHOE BEIIECTBO,
BaJICHTHOCTH, JJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKWCJICHUS, XUMHUYECKas PEaKIvs,
XUMHUYECKasi CBS3b, Menio8ol 3¢@gexm peaxyuu,Moilb, MOJISPHBIA 00BEM, PacTBOD;
AIEKTPOIUTHI, HEIJIEKTPOJIUTHI, AICKTPOIUTHICCKAS TUCCOIUAIUS, PEAKIIMH MOHHOTO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvle U Heoopamumbvie peakyuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITUHU, OKUCIUTEh, BOCCTAHOBUTEIh, OKHCIICHUE
U BOCCTAHOBJICHHE, aJUIOTPOIUs, aM(OTEPHOCTb, XMMHYECKas CBs3b (KOBAJCHTHAs,
WOHHAs, METAJUTMYECKAs), KPUCTAIUIMYECKAsT PEIIETKA, KOPPO3Usi Memasios, CHidebl;
CKOpOCMb  XUMUYecKol peaxkyuu, TpenaenbHo gomyctumas koHueHtpauus (IT1K)
BEIIIECTBA,

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IMOHATHH (cM. m. 1) u
MPUMEHSTH ATH MOHATHS MPU OMMCAHUH BEIIECTB M UX MIPEBPAIIICHHUIA;

WCIIOJIH30BaTh 3HAKW W CUMBOJIBI Ui (PUKCAIMU PE3yIbTaTOB HAOJIIOICHUIM,
COCTaBJICHHSI (POPMYJT BEIIECTB M YPABHEHUN XMUMHYECKUX PEAKIINi, 3aIUCH JTaHHBIX
ycnoBuii 3aa4. Mcnonp3oBath 0003HaueHus, umeronuecs B [lepuoauyeckoit cucreme u
Ta0JIHIIE PACTBOPUMOCTH KHUCIOT, OCHOBAHHM 1 COJICH B BOJIC JIJISI BHITIOJTHEHUS 33 /TaHUH.

OTIpEIEIATh BAJICHTHOCTh M CTCIICHb OKUCICHUS XMMHYECKUX JJICMEHTOB B
COCIMHECHMSIX Pa3IMYHOTO COCTaBa; IMPUHAICKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJIACCy COCIMHEHUH C OTIOPOM Ha OMPECIICHHSI, B TOM YHCJIC CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBsI3M (KOBaJCHTHAs, WOHHAs, METANINYECKas) B HEOPTaHMYCCKUX
COCIMHEHMSIX;, 3aps]l MOHA IO XUMHYECKOW (opmysie; XapaKTep Cpeabl B BOJHBIX
pacTBOpax KHCIOT M IIEJIOYEH, mun KpUcmaiiuieckou peuémku KOHKPEemHO20
seujecmea;

packpbiBaTh  cMbIici  [lepumommueckoro  3akona .M. MeHnngeneeBa wu
JIEMOHCTPUPOBATH €TI0 TOHUMAHUE: ONUCLIBAMb U XapaKmepu3o8ams TabINIHy0 popmy
[lepuoanueckoii CUCTEMBI XUMHUYECKHUX DJIEMEHTOB: pa3inyaTh TMOHSITHS «TJIaBHAS
noarpymnmna (A-rpynna)» u «mnobdounas noxarpynmna (b-rpynma)», Mansie u OoJblIne
NEPHUOJIbI; coomHOocUumb 0003HAUCHHUSI, KOTOPhIE UMEIOTCS B EPUOAMYECKON TabiuIie, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX HJIEMEHTOB (COCTaB U
3apsan sapa, o01ee YUCIO AIEKTPOHOB U PACIPECICHUE UX 10 AJIEKTPOHHBIM CJIOSIM);
00bsACHAMb O0IIMEe 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHYECKUX 3JIEMEHTOB U
UX COCJIMHEHUI B MpeJiesiaX MaJIbIX MEePUOA0B U TJIABHBIX MOATPYII C yYETOM CTPOCHHUS
UX aTOMOB;

KIacCUu(UIMPOBAaTh XUMUYECKHAE DJIIEMEHTBI, HEOPTaHWYECKHE BEIECTBa,
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XUMUYECKHE peakiuu (M0 YHCIy U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO
TeroBoMy 3G (PeKTy, M0 UBMEHEHHUIO CTENEHEH OKUCICHHUS XUMHUYECKUX 3JIEMEHTOB) C
OIIOPOU HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(PUUIECKIE XUMUYECKUE CBOMCTBA
BEILIECTB PA3JIMYHbIX KJIACCOB, MOJTBEPKAasi ONMUCAHHE MPUMEPAMHU MOJEKYISPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIIUN C OMTOPON HA CXEMBI;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOJUTUYECKON IUCCOLMALIMM KHUCIIOT, IIEJoueld U
COJICH; TONHBIE W COKpAIIEHHBIC ypaBHEHUs PEAKIM MOHHOTO OOMEHa; ypaBHEHHS
peaxiuii, MoATBEPXKIAOIINX CYIIIECTBOBAHNE TEHETUUYECKON CBSI3M MEXKIY BEIIeCTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuui
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKIHii;

IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHUS;
BO3MOXXHOCTH TPOTEKaHUs] XMMHUYECKUX IMPEBPAIEHUN TMOcie MpeABapUTEIbHOIO
00CYXIEHHUSI C TIEarorom;

BBIUUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa MO0 (opMyJie COSAMHEHHUS; MACCOBYIO JOJIO
BEIIECTBA B PacTBOPE; MPOBOJAUTH PACUETHI MO YPAaBHEHUIO XMUMHUYECKON PEaKIUH C
OTIOpPOM Ha aJITrOPUTM;

ClieloBaTh MpaBWjaM IMOJb30BaHUS XUMHUYECKON MOCYyIoM W Ja00paTOPHBIM
o0Opy/l0BaHUEM, a TaK)Ke IpaBuUiIaM OOpalIeHUs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOupaHuto ra3000pa3HBIX BEHIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

IPOBOAMTH pPEaKUUH, MOATBEP)KAAIOIINE KAYeCTBEHHBIH COCTAaB pa3jIMYHbIX
BEIIECTB: pAacHO3HaBaThb ONBITHBIM MyTEM XJIOpUA- OpoMuA-, HOAUA-, KapOoHart-,
docdar-, cunukar-, cyabpar-, THIPOKCUI-UOHBI, KATUOHBI aMMOHUS M HOHBI H3yYEHHBIX
METAIIJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OINEPAIMM MBICIUTEIBHON EATEIBHOCTH — aHalu3 WU
CHHTE3, CpaBHEHHE, 0000IIEHIEe, CHCTEMATHU3alINI0, BBISIBIICHHE IPUYHMHHO-CIIEICTBEHHBIX
CBsI3eH — JUIst U3yUYECHHSI CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHIL; €CTECTBEHHO-HAYUHBIE
METO/IbI MO3HAHMSI — HAOJII0ICHNE, U3MEPEHUE, MOJICIIMPOBAHHUE, SKCTIEPUMEHT (peabHbIN
Y MBICJICHHBIH)

KonTponb 3HaHM 1 YMEHUH MOKHO OCYIIECTBISTH B (pOpMe HHIUBUIAYATHHOTO
¥ GPOHTATILHOTO OMPOCA, YCTHBIX OTBETOB, CAMOCTOSTEIbHBIX MMCbMEHHBIX pPadoT,
BBITIOJIHEHUS MPAKTUYECKUX 3a/IaHU, TECTOB, KaK HauOoJIee MCUXOJIOTHYECKU
TOHKOI'O MHCTPYMEHTA OlleHMBaHus U np. Heobxoaumo co3naBath Ha ypoke
CUTYAIIMIO yClieXa, TaKk CTPOUTD 3aJaHUs], YTOObI KaXK/IbIM YYEHUK MOT IOOUTHCS
ycrexa v OpraHu3oBarh paboTy TakKuM 00pa3oM, 4TOObI AETH MOTYYall HABBIKK HE
TOJIbKO MHAUBUAYAJIbHON pabOThl, HO U PAOOTHI B KOJIEKTUBE, YUYUTh UX TEPIIUMOCTH,
B3aMMOITIOHUMAHHIO U B3aUMOBBIPYUKE.

CaMbIM raBHBIM IPUOPUTETOM B pabOTE C TAKUMH JIETbMU SIBISIETCS
UHOUBUOY ATILHBL NOOX00, C YIETOM CIIEIU(DUKU TICUXUKHU U 3/I0POBbS KAXKIOTO
pebenka. 1y coBepIIeHCTBOBaHMS MPOLIECCOB (POPMUPOBAHHUS KITFOUEBBIX
KOMIIETEHIIMI Ba>KHO MPUMEHSITH METObI, IO3BOJISIONINE KOMIIEHCUPOBATh U

KOPPCKTHUPOBATH IIPOLICCC OBJIAACHUSA YHAIUMHUCA YMCHUSAMH CaMOOPraHHU3aluu
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y4eOHOM esITeNbHOCTH. B ¢Bsi3U ¢ 3TM Hambosiee 3pheKTUBHBIMU SBIISFOTCS
aKTUBHBIC METOJIbI O0YUYCHH S, TAKHE KaK MPOOJIEeMHBIC, BKIFOUYAIOIINE B ce0s
MIOCTAaHOBKY MPOOJIEMHON CUTYyaIH, Y4eOHO-UCCIIET0BATEILCKIE, UTPOBBIC, 4 TAKKE
BOBJICUCHHE YUAIINXCS B MPAKTHYECKYIO NCSITEIBHOCTb.

BrinonHnenue npaktudeckux paboT 3aHUMAET ONPEIEICHHYIO YacTh YPOKOB U
SBJIAETCSI HEOTHEMIIEMOM YaCThIO MPOIPaMMHOI'0 MaTepuaa 1o NpeaMeTy. Y MHOTUX
nereit ¢ OB3 Habir0AaI0TCS TPYIHOCTH € BOCIIPUSATUEM TEOPETUUECKOTO MaTepuania,
HO MPaKTUYECKUE pabOThl OHU BBIMOJHSIOT € yI0BOJILCTBUEM. [IpakTnueckue paboThl
HalEJIMBAIOT YYaIllUXCs HAa aKTUBHYIO MO3HABATEIbHYIO AESTENbHOCTD, KOTOPAs
MOATOTABINBAET UX K BBIMOJIHEHUIO CAMOCTOSITENIbHBIX pa0OT TBOPUECKOTO
XapaxkTepa, MOMCKY HOBBIX 3HAHUH U OBJIAJCHUIO HOBBIMU YMEHUSIMHU.

Hcnonvzosanue mecmog 6 00yyeHuu A6715emcs 0OHUM U3 PAYUOHANbHBIX OONOIHEHU
K Memooam npoepKuy SHAHUll, YMeHUll U Hagblkos ) yyawuxcs ¢ 311P.

Ha3HnaueHue TecTOB — AMArHOCTHUKA COCTOSIHUSA U TPOOJIeM pabOoThl yUaluxcs ¢
IPOrpaMMHBIM MAaTEPUAIOM Ha KaXKJIOM 3Tale €ro U3y4CHHS: BbISIBICHUE BO3MOMXKHBIX
3aTpyaHEHU, MPoOeIoB, CMEIIEHNs TOHITUI, 3HaHUS IPABWII, U YMEHMS UX
MPUMEHSITh.

TecTupoBaHue MOXKET MPUMEHSTHCS Ha Pa3HbIX 3Tarax 00y4eHUs:

- BBOJHOE TECTUPOBAHHE — TMOJY4YEHHE CBEJACHUM 00 HCXOJHOM YpOBHE 3HAHH
ydalmxcs;

- TEKylllee TECTUPOBAaHUE — JJIA JIMKBUIALMU MPOOEJIOB M KOPPEKLUUU YMEHUH U
3HAHUI;

- UTOTOBBIM TECT — CHUCTEMATU3UPYET, 0000IIaeT y4eOHBIM Marepual, MpoBepseT
c(hOpMHUPOBAHHBIE 3HAHUS U YMEHUS.

TecThl BBIABISIIOT HE TOJIBKO YPOBEHb 3HAHUM, YMEHUN U HABBIKOB, HO U
XapakTep paboThl, KOHKPETHBIE TPYAHOCTH, MPOOETBI B 3HAHUAX U OMIUOKH KaXKJOTO
YUEHHMKA, TaK KaK 3a KaK/bIi MpaBUIbHBIA OTBET peOCHOK MoydaeT 0aul U Bce
pe3ynbTaThl pukcupyroTcs. OTcroa MUPOKKUE BO3MOKHOCTH /171 000CHOBAHHOTO
UHOUBUOYATILHO20 NOOX00A K YIAIUMCS, JUTSl IPEAYNPEKIASHUS UX OTCTaBaHUs U
YIIYYIIEHUH METOJUKH MPEoIaBaHusl.

Opranusys npoBepKy 3HaHHUN y MKOJBHUKOB ¢ OB3, ciieyeT HCXOAUTh U3
JOCTUTHYTOTO UMH MUHHUMAJIBHOTO YPOBHSI U U3 BO3MOXHBIX OLIEHOK BBIOMPATH
TaKyl0, KOTOpas CTUMYJIMpOBaia Obl X y4€OHYIO U TPAKTUYECKYIO AEATENBHOCTD.
KonnuecTBenHas xapakTepuCcTUKa 3HaHWM, YMEHUH, HABBIKOB OIPENEIAECTCS Ha
OCHOBE IIPOBEPOYHBIX pabOT MO MPEIMETY.

B KoHIIe U3y4eHHUsI KaXKA0W TEMBbI IOJABOASATCS HPOMENCYMOUHbLE UMOSU
YCBOGHUS MIpeIMETa Ha OCHOBE aHaJIN3a YYEOHBIX JOCTHKEHHUH ydamuxcs. Mmozoaulil
pe3yibmam yCBOEHUS MIPEAMETa ONPEACIIAETCS B KOHIE Y4EOHOro rojia Ha OCHOBaHUU
POMEKYTOUHBIX PE3YJIbTATOB U3YyUEHHUS OTACIBbHBIX TEM MPOrPAMMbI U1 HTOTOBOM
KOHTPOJIbHOM pabOThI MO MPEIMETY.
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Bce BubI KOHTPOJILHO-OIIEHOYHBIX PA0OT MO YYEOHBIM ITPEAMETaM
OTICHUBAIOTCSI B TIPOIIEHTHOM OTHOIICHUH K MAaKCUMAJIBHO BO3MOXKHOMY KOJIMYECTBY
OaJIJIOB, BRICTABIIIEMOMY 32 PaboTy:

Onenka «Heyoosiremsopumenvroy - BeIoaHEHO OT 0 % 1o 29 % 3amanuii
OueHka «yodogremgopumenvroy - BbIodHEHO OT 30 % 1o 50 % 3anaHuid.
Ouenka «xopouto» - BBINOIHEHO OT 51 % 10 65 % 3anaHuid.

OueHka «omauyro» - BBIIOJIHEHO CBBINIE 65 % 3aganuil.
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TEMATUYECKOE INTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHUE M KOJTMYECTBO YaCOB, OTBOJIMMBIX HA OCBOCHHE KaKOM TEMBI yUeOHOTO TIpeaMeTa « XUMUs»
[TpumepHOI amanTUPOBAaHHON OCHOBHOW 0Opa30BATENBLHOW MPOTPaMMbl OCHOBHOTO OOIIETO0 OOpa30BaHHS OOYYaIOUINXCS C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOMUM paszaeioM [IpuMepHoit pabodeii mporpaMMel
y4eOHOTO npeaMeTa « XUMUs OCHOBHOM 00pa30BaTeIb,HOM IPOrpaMMbl OCHOBHOTO 00111er0o 00pazoBanus. [Ipu aTom Opranuzarus
BIIPAaBE caMa BHOCUTh HW3MEHEHHUS B COJIEP)KaHWE U paclpefeeHrue ydyeOHOro Marepuana Mo roaaM oOOydeHHs, B
MOCJIEIOBATEILHOCTh M3YUEHUSI TEM W KOJIMYECTBO YACOB HA OCBOCHHE KAXKJOM TEMBI, OMpE/IeTICHUE OPraHU3aIllMOHHBIX (Popm
oOydenuss u T.m. OOOCHOBAHHOCTH JaHHBIX W3MEHEHHU OIpeaenseTcss BhIOpaHHBIM OOpa3oBaTesibHOW opranuzamnuein Y MK,
WHIUBUYATbHBIMU TICUXO(U3UUYECKUMU OCOOEHHOCTSIMA KOHKPETHBIX oOydatroruxcs ¢ 3IIP, cremeHb0 OCBOCHHOCTH HMH
y4eOHBIX TeM, PEKOMEHIAIUSMH TI0 OTOOPY M aIaNTallK Y4eOHOTO MaTepHaia 1o XUMHH, TpeIcTaBIeHHBIMU B [10sSCHUTETEHOM
3aMMCKe TEMaTHYECKOe TUTaHUPOBaHUS sl oOydarommiics ¢ 3[1P, mpeamnonaraer ocBoeHue MporpaMMbl B MHKITFO3UBHOM KJTacce

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsi

8 KVIACC
(2 4 B HEnemto0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpPEMSI)

MpumepHble TemMbl, OCHOBHOE coaepiKaHue OCHOBHbIe BUAbI AeATENIbHOCTU
pacKpbiBalowWwMe faHHbI pasgen obyuatowmxca
nporpammol,
M KOJIMYECTBO 4acos.,
OTBOAUMOE Ha UX U3y4YeHUe

Paznen 1.IlepBoHavaibHble Xumuyeckne moHsaTusi(20 u)
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Tema 1. XuMus — BakKHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTHYeCKOH AeATEeIbHOCTH
yeJioBeKa

(54)

[IpeaMeT XUMUHU. Po/1b XUMUU 8 HCU3HU He08eKd. Xumusl 8
cucmeme Hayk. Memodbvl no3HaHUs 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOWCTBA BellleCTB. ArperaTHoe
cocTosiHMe BelecTB. YHcThIe BelecTBa U cMecH. CIIOCOGEI
paszenieHus cMeceil. Pu3nyeckue U XMMUYeCKHe SIBJeHUS.
[IpU3HAKH U yCI0BUA NPOTEKAHUS XUMUYECKHUX PeaKIHH.
3HAaKOMCTBO C IpaBUJIaMHU 6€30MACHOCTH U TPUEMAMH PabOThI B
XUMHUY€eCKOH J1abopaTopuHu.

JleMoHCTpanum

1. JlTabopaTopHOe 060pyLO0BaHUE.

2. PaziinyHble BUAbI XAMUYECKOU OCYbI.

3. O6pasibl BeLecTB.

4. Cioco6rlI pasfesieHus cMecel (puabTpoBaHye, BoITapUBaHUE,
JUCTUJLISAIUS, XpoMaTorpadus).

JlaGopaTopHbIe ¥ IPAaKTUYeCKHe PaGoThl

JlabopamopHble onbimoil:

OnucaHve GU3UUECKUX CBOWCTB BELIECTB.

Pa3peneHue cMecu c MOMOLIbI0 MarHUTA.

[Ipakmuueckue pabomul:

Ne 1. JlaGopaTopHOe 060pyfOBaHHE U MPUEMBI PAGOTHI C HUM.
[IpaBusia 6e3omacHOi paboThl B XUMUYECKOH JTaG0paTOPHH.
Ne 2. OuncTKa 3arpsA3HeHHOM NoBapeHHOoM conu

PackpbIBaTh CMBIC/ M3y4aeMbIX IOHATHUH C TOMOLIBIO ITeJjarora.

PackpbIBaTh poJib XMUHM B IPUPOJIE U XKU3HH YeJI0BEKa, €€ CBA3b C JPYTUMHU
HayKaMH.

Pa3yinyaTh YUCTHIE BENECTBA U CMECH; OJTHOPO/IHbIe U HEOTHOPO/IHbIEe CMECH;

PaziinyaTh pU3nUeCcKre U XUMUYECKHe SIBJEHUs C ONIOPOH Ha Ompesie/IeHUs.

OnpezensaTh NPU3HAKU XUMUYECKUX PeaKLUH U YCJIOBUS UX IPOTEKAHUs.

CremoBaThb NpaBUJIaM M0J1b30BAHUS XUMHUYECKOH OCYJ0H U JIJaGOpaTOPHBIM
060pyZIOBAaHKEM, A TAKXKE MPaBUJIaM 06pallleHUsI C XHMUYEeCKUMH Bellle-CTBAMH
B COOTBETCTBUU C HHCTPYKITUSMH 110 BBIMOJHEHUIO MPAKTHYECKUX PABOT MO/
KOHTpOJIEM MeJiarora.

[l1aHUpOBaThb U MPOBOUTH XUMUYECKHUH IKCIIEPUMEHT 110 U3yYEHHUIO U
ONMCaHUI0 PU3NIECKUX CBOMCTB BellleCTB, CIIOCOO0B pa3/iesieHUs cMecei
Bell[eCTB 110/ PyKOBO/ICTBOM IleJiarora ¢ o6Cy/jeHreM IJIaHa paboThl.

Hcnosib30BaTh NPU BLINOJHEHUH YYe6GHBIX 3a/JaHUH U B Ipoliecce
HCCJIe0BATEIbCKOH JIeATEIbHOCTH HayYHO-TIOMYJISIPHYIO JINTePaTypy
XHMHUY€ECKOTO COZIEp KaHUsl, CIPAaBOYHbIE MaTepUaJIbl, pecypcbl UHTepHEeTa oz,
PYKOBO/ICTBOM Ieiarora.

BricTpauBaTh pa3BEépPHYyThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONTIOPOM Ha
HH}OpMALHUI0 U3 Y4eGHHUKA U CIPABOYHBIX MaTEPHAJIOB, FPAMOTHO
MCIO0JIb30BaTh U3yYEHHbIH NOHATUHHBIN annapaT Kypca XMMUU
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Tema 2. BenrectBa
U XMMUYeCKHue peaKnuu
(154)

ATOMBI U MOJIEKYJIBL. XUMHYECKHeE 3JIeMeHTbI. 3HaKU (CHMBOJIbI)
XMMHYeCKHX 3/1eMeHTOB. [IpocThble U CJI0XKHbIe BellieCTBa.
ATOMHO-MOJIEKY/IIPHOE YYEHHE.

Xumuueckas popmy.ia. BaneHTHOCTb aTOMOB XMMUYECKHX
3J1eMeHTOB. 3aKOH NOCMOsIHCMBA coCMaesd eeujecms.
OTHocHTe/IbHasA aTOMHas Macca. OTHOCHTe/IbHAsA MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10151 XUMHUY€ECKOT0 3/IEMEHTA B COeJUHEHUM.
dusnyecKkre U XMMHYECKUE SIBJIEHUS. XUMUYECKast peaKiusl.
[TpU3HAKH U YCI0BUS NPOTEKAHUS XUMUYECKUX PeaKIui.
XUMHYeCKHe YpaBHEHHUSI.

Tunb XUMUYECKUX peaKLUi (CoelMHEHMS], PA3/IOKEeHUS,
3aMellleHus], 06MeHa).

3aKOH COXpaHeHHsI MacChl BEIeCTB.

M. B. JloMoHOC08 — y4éHblii-3HYuK10neducm.

[OemoHcTpauuun

dusunyeckye siBleHUs (pacTUpaHue caxapa B CTYIIKe, KHIIEHHE U
KOH/IeHCaLlUs BOJBI U T. 11.).

XuMHu4deckue siBleHHs (TopeHre CBedH, pa3jioKeHHe caxapa,
B3aMMO/IeHCTBYE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
passioxkeHue ruapokcuaa meau (1), B3aumoselicTBue Kese3a C
cepoy, B3aHMOZieHCTBHe KeJe3a ¢ pacTBopoM cosu Megu(11)).
ONBIT, MIJIIOCTPUPYIOLIUHN 3aKOH COXPAaHEHHs MaCCHL.

Na6opaTopHble u NnpakTMYeckue pabotbl

JlabopamopHbie onbimbl:

[Ipumeps! dusnyeckux siBJaeHUH (M1aBJeHUe BOCKa, TasgHUE
JIbJA).

[IpuMepbl XMUMHUYECKUX SIBJEHUH (TpoKaJMBaHUE MeJHON
MPOBOJIOKH, B3aHMO/I€MICTBHE MeJia C KUCJIOTOH).

Mopesni aTOMOB U MOJIEKY.JT

MpakTuueckaa pabota Ne3 MpusHaKkM NPOTEKAHUA XMMUYECKUX
peakumi

BbrqucneHusi

— OTHOCHTEJIbHON MOJIEKYIIPHOW MaccChl BellleCTB;

— MaccoBo# AO0JIM XUMHUY€ECKOr'o 3JIeMEeHTa I10 d)opmyne
CoeJNHEeHUA.

[IpUMeHATb ecTeCTBEHHO-HAy4YHble METO/ bl TIO3HAHUA (B TOM YHCIIE
HabJ10/leHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuy
MBICJIUTE/IbHOU AeATeJbHOCTH (CpaBHEHHe, KJacCUUKALUSA) A U3yYeHUS
BeleCTB U XMMHUYECKUX PeaKIUi c omopoi Ha aJITOPUTM UJIH CXEMY.

PackpbIBaTb CMbIC/ U3y4aeMbIX TIOHATUH U 3aKOHOB U IPUMEHATb 3TH NOHATHUSA
HPU ONMHMCAaHUH CBOWCTB BeIeCTB U UX MpeBpallleHHH ¢ 0IopoH Ha IJIaH U
KJ/II04YeBbIe CJI0Ba.

PaznyaTh pUsndecKre U XUMHUYeCKHe ABJIeHUs, 00bACHATD UX CYLIIHOCTD C TOYKH
3peHHsI aTOMHO-MOJIEKYJIIPHOTO0 YYeHHsI C OTIOPOH Ha ONpe/ieJIeHNs U CXEMBIL.

OnpezensiTh IPU3HAKU XUMHUYECKHX PEAKI[UH, YCI0BUS UX MPOTEKAHMUS.

OGBSACHATD CYIHOCTb GU3NYECKUX U XUMHUYECKHX SIBJI€HUH C TOUYKU 3pEHUs
aTOMHO-MOJIEKYJIIPHOTO YY€HHUS C UCT0JIb30BaHUEM BU3yaIbHOH OTOPHI.

KnaccuduuyupoBaTh XMMHYECKHE PEAKLIUH (110 YUC/IY U COCTABY Pearupyolux 1
006pa3yoLMXCsl BELIECTB) C ONOPOX Ha CXEMBI.

CocTaBasiTb GOPMYyJIbl OUHAPHBIX BELECTB [0 BaJIEHTHOCTH U ONPEJEIATh
BaJIEHTHOCTb 10 pOPMyJ1aM BEILeCTB C OIIOPOX HA aITOPUTM y4eOHBIX
IEeUCTBUH.

PaccTaBiATh K03QOUIMEHTHI B ypaBHEHUSX XUMUYECKUX PEaKLMi C OI0Opoi Ha
QJITOPUTM yUeOHBIX e ICTBUH.

CnefoBaTh IpaBUIaM MOJIb30BAHUSA XUMHUYECKOH ITOCYZ,0H U 1IaGOPATOPHBIM
060pyZ0BaHHEM, a TAKXKe ITPaBHJIaM 00pallieHHs C BEIleCTBAaMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBINOJHEHHIO J1a60PaTOPHBIX XMMUYECKHUX OIBITOB MO/
KOHTpOJIEM Ile/iarora.

Hcnonb3o0BaTh NpU BHINOJHEHUH Y4eOHbIX 33laHUH U B Ipoliecce
HCCJIel0BATENbCKOH J1eATEbHOCTH
Hay4HO-NOMYJIIPHYIO JIUTEPATYPY XMMHUYECKOT0 COZeP KaHus, CIPaBOYHbIe
MaTepuaJbl, pecypcel MHTepHeTa 1o, pyKOBOCTBOM IleJjarora.

BbicTpanBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATHUHHBIN annapaT Kypca XMMUU

Paszpeu 2. BaxxHeillve npeACcTaBUTE/ I HEOpraHu4ecKux Bemects (30 u)
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Tema 3. Bo3gyx. Kucnopoa.
MoHATHe 06 okcnaax

(54)

Bo3ayx — cmech ra3oB. CocTaB Bo3ayxa.
Kuciopo; — 3/IeMeHT U IPOCTOE Bellle-
cTBO. 030H — a/A/10mponHasi Modudukayus Kucaopoaa.

HaXO}K,E[eHI/Ie Kucj0poJa B mpupozae, (I)HSH‘IGCKI/IG U XUMHUYECKHUe

CBOMCTBA (peakl My OKUC/IEeHHSs, FOpeHue). Y CJI0BUS
BO3HUKHOBEHUS U IpeKpalleHus ropenus. [lonsatue

06 OKCHUJAX.

Cnoco6bl nolyveHus Kuco0poda 8 1a6opamopuu u
npomvluieHHocmu. llpuMeHeHue kucaoposa. Kpyrosopor
KHCJI0pO/Jia B IPUpPO/JE.

Tens0801l 3ghhekm xumuueckoll peakyuu, NnOHIMuUE O
MepMoXuUMu4eckoM ypasHeHuu, 3K30- U IHJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmv, y2o41b U MemaH). 3azpsizHeHUe 8030yXa,
cnoco6sl e2o npedomspaweHus. YcuaeHue napHUK08020
agpdpexkma, paspyuieHue 030H08020 C/0S.

AemoHcTpauumn

B3aumopericTBre $pochopa, cephl U 3KeJsie3a C KUCJI0POA0M
(BO3MOKHO UCIIOJIb30BaHUE BUIE00MBITOR).
OnpejesieHHe coZlepKaHUSI KUCJA0pPO/ia B BO3AYXeE.
OHbITbI, JAEMOHCTPpHUPYHOIIHE YCIOBUA BOSBHUKHOBEHHUA U
npeKpalleHus ropeHus.

NabopaTtopHble U NpakTUYeckue paboTbl
JlabopamopHulil onbim:

O3HaKoMJIeHHe C 06pa3LiaMH OKCUAOB.
Ilpakmuueckas paboma:

Ne 4. [Tony4eHHe KUCI0POJia, U3y4YEeHHUE ero CBOMCTB.

BbiqucneHusi
— MOIleKyIalHOI‘/JI MacCCbl KUCJIOPpOJA U 030HAa HAa OCHOBAHHUH
ATOMHOM MacChl XMMHYECKOTO 3JIEMEHTa

PackpbIBaTh CMBICJ U3yYaeMbIX IOHATHHA U IPUMEHATD 3TH MOHATHSA NPH
OTIMCAaHUH CBOMCTB BelLeCTB U UX NpeBpallleH’H C HCI0JIb30BaHUEM ONOPHBIX
CJIOB U KJIUIIIe.

XapakTepHu30BaTh (ONUCBIBATb)C ONOPOU HA NAAH, CXeMY, KDAMKYIO 3anUCh
COCTaB BO3/yxa, PU3NYECKHe U XU-MHYeCKHe CBOMCTBA KHUCJI0PO/A, CIIOCOOEI
€ro NMoJiy4eHus, IpUMeHeHHe U 3Ha4YeHHe B IPUPO/ie U )KU3HH YeJloBeKa.

CpasHusamb peakyuu 20peHus U Med.1eHH020 OKUC/1eHUs C TIpeiBapUTebHbIM
o6CyxjeHreM TapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpU6GOPHI AJs MOJIyYeHUs KUCI0po/a (BbITeCHEHHEM BOJbI U
BO3/yXa).

PacnosHaBaThb ONBITHBIM ITyTEM KHUCJIOPOJ, IO/ KOHTPOJIEM Nefarora.

Hcnosib3oBaTh XMMUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJIeHUsI GOopMy.J1 BellleCTB,
MOJIEKYIIPHBIX YpaBHEHUH XUMHUYECKHX PeaKLUH C y9acTHeM KHCJI0poJa.

O6BACHATD CYLIHOCTb 3KOJIOTMYeCKUX NP06JIeM, CBA3aHHBIX C 3arps3HeHHeM
BO3/yXa.

CsienoBaTh IpaBUJIaM 6e30MacHOM paboThI B 1IaG0OPATOPUH IIPY UCIIOJIb30BaHUU
XMMHUYeCKOH nocy/ibl 1 060pyJ0BaHUA MO/, KOHTPOJIEM [1eJ]arora, a Takxe
npaBU/IaM 06palleHNs C TOPIOYMMH BelleCTBAMU B OBITY.

[l;1aHMpPOBATE M OCYIECTBIATh HA MPAKTHKE XUMHUYECKHe IKCIIEPUMEHTHI,
NPOBOJUTH HABJIIOJeHHUS, [1eJIaTh BBIBOJIbI 10 pe3ysIbTaTaM 3KCIIepHMEeHTa MO/
PYKOBOZCTBOM Ilefjarora.

YdacTBOBaTb B COBMECTHOH paboTe B IpymIle.

HWcnosnib30BaTh Npy BBIOJIHEHUH YYeOHBIX 3aZJlaHUH U B IIporiecce
HCCJIe0BaTeIbCKOM [lesTeJIbHOCTH Hay4YHO-TIOMYJISIPHYIO0 IUTepaTypy
XUMHUYeCKOTr0 CoZepKaHus, ClpaBOYHble MaTepHabl, pecypcbl MHTepHeTa oA
PYKOBOACTBOM Iejarora.

BbicTpanBaTh pa3BépHyThIE NIUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHbOpMaIHIO U3 y4ebHHKA M CIPABOYHBIX MAaTEPUAJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO MCII0/Ib30BaTh U3y4YEHHbIM IOHATUHHBIM alliapaT Kypca XUMUHU
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Tema 4. Bogopog.
IoHsATHE 0 KMCJI0TAaX U COJIAX

(54)

Tema 5. KotnuecTrBeHHbIE
OTHOIIEHMS B XMMHUHU

(44)

Bomopos — asneMeHT 1 mpocToe BelecTBo. HaxoxeHre B
npupose, GU3NvYecKre U XUMUYeCKHe CBOHCTBA (Ha puMepe
B3aUMO/IeICTBHS C HEMETA/VIAMH U OKCH/IaMH METaJJIOB),
MpUMeHeHUe, CNOCOObl NOAYHEHUSL.

[ToHsiTHE O KUCJIOTAX U COJISIX.

AemoHcTpauumn

[MosnyyeHue, cobrpaHue U paclio3HaBaHUe BOJOPOAA.
['opeHue Bosopoaa.

BsaumogeiicTBre Bogopoaa ¢ okcugoMm Meau(1l).

Na6opatopHbie U NpaKkTUYecKue paboTbl
Jla6opamopHblil onbim:

B3auMoeHCcTBHE KUCIOT C META/UIAMH.
[Ipakmuueckas paboma:

Ne 5. [TosiyyeHUE BOAOPO/A, U3YYEHHE €r0 CBOMCTB.

Bbi4ucneHusi
— MOJ'IeKyJ'IﬂpHOfI MaccChI BellleCTBa Ha OCHOBaHHUHU ATOMHOH
MacCCbl XUMHWYECKUX 3JIEMEHTOB

KosinuectBo BewectBa. MoJib. MosisspHast Macca. 3aKoH
ABorazpo. MosispHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
ypaBHEHUSAM.

JleMoHCcTpanusa
O6pas1bl BellecTB KOJIM4eCcTBOM 1 MOJIb.

Bbi4ucneHusi

— 06'bEMa, KOJIMYECTBA BellecTBa ra3a o ero U3BeCTHOMY
KOJIMYECTBY BellleCTBa WU 06bEMY;

— 06'bEMOB ra3oB 110 ypaBHEHUIO PeaKIIMK Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUH ra30B

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U MPUMEHSITh 3TH MOHATHS IPU
OTMCaHUH CBOMCTB BellleCTB U UX peBpalleHUH.

XapakTepHu30BaTh (OMUCHIBATh) GU3NUECKHE U XMMHUYECKUE CBOWCTBA BOJIOPO/Ia,
CIOCOG6BI ero MoJIy4eHusl, [pUMeHeHHe C OTOPOH Ha IJIaH, KPaTKYIo 3aluCh,
cxXemy.

Co6upaTh NpubOp AJ15 MOJIyYeHUs1 BOJAOPO/IA C UCII0JIb30BaHHUEM BU3yaIbHON
OTOPBI

Hcnosb30BaTh XMMUYECKYI0 CHMBOJIMKY /IJIs1 COCTaBJIeHHUs GOPMYJI BEIeCTB,
MOJIEKYJ/ISIPHBIX YPaBHEHUH XUMUYECKUX PEaKIUH ¢ yYacTHeM BOLOPO/a C
OTIOPOM Ha aJITOPUTM.

CnenoBaThb MpaBuJiaM 6e30nacHoOM paboThl B 1a6OPaTOPUM MPH UCIOJb30BaHUU
XUMHYECKOU MoCyibl U 060pyAOBaHUs O/ KOHTPOJIEM EJarora., a TaKkxe
npaBu/aM 06palleHusi C TOPIOYUMU BELeCTBAMU B ObITY

[1/1aHUPOBATh U OCYLIECTB/ATh Ha MPAKTHKE XUMUYeCKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIO/IeHHs], Ie/IaTh BbIBOJbI 110 PE3y/IbTaTaM 3KCIEPUMEHTa MO/
PYKOBOZICTBOM MeJAArora ¢ 06Cy»kJieHHeM IJIaHa paboThl, C KCI0Jb30BaHHEM
KJIMILE,

Y4yacTBOBaTh B COBMECTHOU pa6oTe B IpyIIie.

[l1aHUPOBATH U OCYLIECTBJATH Ha MPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs, leJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa.

Y4yacTBOBaTh B COBMeCTHOH paboTe B rpymie

PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATHH U MPUMEHSITh 3TH MOHATHS, a TaKXKe
M3y4YeHHble 3aKOHbI ¥ TEOPHH JJIs1 pellleHHs pacyéTHBIX 33/ja4 C IOMOIIbIO
nejarora.

BBIYMC/IATD MOJISIPHYIO MaccCy BeLleCTB; KOJMYECTBO BEIIEeCTBA, 00 bEM rasa,
Maccy BelllecTBa C OOpoi Ha o6pasel, Ha GOpPMYJIbL;

[IpoBOAUTH PAcUEThI O YPAaBHEHUSIM XMMUUECKHUX PeaKI[Uii C ONOpPOH Ha
06pasel], aJITOPUTM YueOHbIX JeHCTBUM: KOJIMUeCTBa, 06'bEMA, MacChl BELlECTBA
M0 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB HJIH MPOJYKTOB
peaxIuu.

BricTpauBaTh pa3BEépHYThIie MUCbMEHHbIE U YCTHbIE OTBETHI C OMOPO HA UH-
dbopmManuio U3 yueGHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
M3y4eHHbIA NOHATUHHBIN anapaT Kypca XMMHH C TOMOLIbIO leiarora.
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Tema 6. Boga. PacTBopbl.
IMoHsATHE 06 OCHOBAHMSAX

(54)

Bopga, ee coctas, cTpoeHue, MoJieKyJibl. PU3ndyecKkre CBOWCTBA
BOJbL. AHA/IU3 U cCUHMe3 — Memodbl U3y4eHuUsi cocmasd 800bl.
XUMHUYeCKHEe CBONCTBA BObI

(pa3/ioxkeHue, peak MU C HATPUEM, OKCU0M KaJIbLIUsl, OKCUI0M
cepel V.

CoctaB ocHoBaHUH. [loHsAITHE 06 UHUKATOPAX.

Boda kak pacmeopumess. PacTBopbl. Pacmeopumocms geujecms
8 sode.

HacblujeHHble U HeHacblweHHble pacmeopsl. MaccoBasi 10Jist
BelllecTBa B pacTBODeE.

Poab pacmeopos 8 npupode u 8 yxcusHu Yesoseka. Kpyzosopom
800bl 8 npupode. 3arpsisHeHUE NPUPOJHBIX BoJ. OxpaHa

1 OYMCTKA MPUPOJHBIX BOJ,

JAemoHcTpauum

JJIEKTPOJIN3 BOABI; CHHTE3 BOJbl; B3aUMOJENCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BHUJleOMaTepHaJsoB).

PacTBopeHUe BelleCTB € pa3/IMYHON pacTBOPHUMOCTBIO.
HccnenoBaHne pacTBOPOB KUCJIOT U Lie/I049€eM C HOMOIIbIO
WH/IUKaTOPOB.

NabopaTopHble U NpaKTU4ecKkue paborbl

IIpakmuyeckas paboma:

Ne 6. [IpuroToBJsieHHE PACTBOPOB C ONpeeIEHHON MacCOBOU
JloJiel pacTBOPEHHOT0 BellleCTBa.

BbiyucneHusi
— C UCII0JIb30OBaHHUEM IIOHATHUA «MaCCOBad O0Jid BellleCTBa B
pacTBOpe»

PackpbIBaTh CMBIC/ U3y4aeMbIX NOHATUH U IPUMEHSATD 3TH MOHATHUSA IPU
OTIMCAaHWH CBOMCTB BelleCTB U UX MpeBpalLleHUH C TOMOLIbIO NTe/jarora.

XapakTepusoBaTb PU3HYECKHe U XUMUYECKHe CBOMCTBA BOABI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPO/HBIX IPOLECCaX C ONIOPOH Ha IJIaH U CXeMy.

CocTaB/sITb ypaBHEeHUs XUMHUYECKHUX PeaKLMi ¢ ydacTHeM BOJbl C ONOPOM Ha
cxeMy.

O6BACHATD CYIIHOCTb 3KOJIOIMYECKHX NTP06JeM, CBS3aHHBIX C 3arpsi3HEHHEM
HPUPOAHBIX BOJ, CTOCOGBI O4YMCTKH BOABI OT IPUMeCeH, Mephbl 110 OXpaHe BOJ,
OT 3arps3HeHHs M0CJIe Ipe/BApUTEbHOTO CTPYKTYPUPOBAaHNSA MaTepHaJa.

[l1aHUPOBATh U OCYILECTB/IATh Ha IPAKTHKEe XUMUYeCKHe IKCIEPUMEHTHI,
NPOBOJAUTH HabJII0/leHs], e/1aTh Bbl-

BO/JbI 10 pe3yJibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM [1eJjarora, ¢
HCMOJIb30BaHUEM KJIUILE.

CiefoBaTh IpaBUJaM 6e30MacHOM paboThl B 1aGOpaTOPUU NPU UCI0/1b30BaHUU
XUMHYeCKOM Mocy/ibl U 060pyA0BaHUA 110/ KOHTPOJIeM llejiarora.

[IpoBOAUTB BBIYMCJIEHUS C IPUMEHEeHHeM MOHATHUSA «MaccoBas J10J1 BelllecTBa B
pacTBope» c onopoi Ha GOpPMY.JIbL.

HMcnonb3oBaTh NpH BbINOJHEHUH Y4eOHBIX 3aJJaHUH U B IIpolecce
HCC1e0BaTebCKOM J1eATeIbHOCTH HayYHO-TIONYJIPHYIO JIUTEPATypy
XUMHY€ECKOTO COJlep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
110/}, pyKOBO/ZICTBOM Ilefiarora.

BoicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOM Ha
nHdopMaIHIo U3 y9e6HUKA U CIPaBOYHBIX MaTePHAJIOB, PaMOTHO
KCI0/1b30BaTh U3y4YeHHbIN NOHATUMHBIN allllapaT Kypca XMMHUHU II0c/1e
NpeiBapUTEJbHOTO0 CTPYKTYPHUPOBAaHUs MaTepyuaja
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Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeJMHEeHUI

(11 4)

Knaccuduxarnusa HeopraHU4eCKUX COeJUHEHUH.

OKcHABL: COCTaB, KJaccuPuKaLus (OCHOBHbIE, KUCIOTHBIE,
am@pomepHble, Heco1eobpasyoujue Ha npumepe okcuoa yaaepoda
Il u okcuda asoma I, HoMeHKJIaTypa. [lo/1yyeHue OKCUJi0B
(B3anmopeicTBMe € BOAOW, KUCAOTaMMU, LENoHAMK).

OcHoBaHUA: COCTaB, kaaccuburkalus (1e104u U
HepacTBOPHMbIe OCHOBaHH), HOMEHKJIATypa.

KucoTsl: cocTaB, kJ1accupuKalysa, HOMEeHK/IATypa, PU3nyecKkue
Y XMMH4YecKHe CBOWCTBA (B3aUMOAeHcTBYe C OCHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHOM M CepHOH KUC/IOT),
€noco6bl noay4eHus. Paa akTHUBHOCTH MeTaJIJIOB.

Couu (cpefHUE): HOMEHKJIATYPA, CNOCOObI NOYHeHUs],
B3aMMO/JieCTBHeE coJlel C MeTa/lslaMH, KUC/I0TaMy, 11leJ109aMU U
COJISIMHU.

['eneTHYecKas CBs3b MeX/Ay KJaccaMU HeOPTaHUYeCKUX
coefnHeHUl. ['eHeTH4Yeckue psaabl [loHATHe 06 aMOTepPHBIX
TUAPOKCUAAX Ha IPUMepe LIMHKA U aJIIOMUHUA. XUMHYecKue
CBOMCTBA - B3aUMO/IelICTBHe C KUCJOTaMU U I1leJI04aMHU.
PasnoxeHue Npy HarpeBaHUU.

AemoHcTpaummn

O6pas1bl HeOPraHUYeCKUX Bell|eCTB Pa3/IMYHBIX KJIaCCOB.
B3anMogelicTBYe pacTBOpa CepHOM KHCIOTBI C OKCHJIOM
meau(Il).

Peakuus nefiTpanusanuu.

BeiTecHeHue olHOT0 MeTaJlJ1a IPYyTUM U3 pacTBOpa COJIH.

Na6opaTtopHble u npakTuyeckue pabortbl

Jla6opamopHbvie onvimbl:

B3auMogeicTBHe KUCIOT C MeTa/lJlaMH.

[TosryyeHHe HEPAaCTBOPUMBIX OCHOBaHHU M.

B3auMozelicTBHe HePaCTBOPUMBIX OCHOBAHUMU C KUC/IOTAMMU.
PasnoxxeHue rugpokcuia Meau(Il) mpu HarpeBaHUM.
IIpakmuueckas paboma:

Ne 7. PemieHue sKkcriepuMeHTalbHbIX 33/1a4 110 TeMe «OCHOBHbIe
KJIaCCbl HEOPraHUYeCKUX COeJUHEHUN».

BbiyucneHus
— 10 ypaBHEHHUAM XUMHUYECKUX peaKum‘/i

Ompenenenre OCHOBHBIX KIIACCOB HEOPTaHUIECKUX COSANHEHHH 10 MadIIoHy.
CocraBiieHHE CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIPEIENICHUS].

Cocrapienne GopMysT OCHOBHBIX KJIACCOB HEOPTaHUIECKUX COSTUHEHUH 1 Ha3bIBAHUE
UX 110 MEXTYHapOIHOH 1 TPUBHAIBHOW HOMEHKIIATYPE C HCIOB30BaHUEM
OTIpE/IeNICHNUS 1 TaOJIHIBI PACTBOPHMOCTH.

KnaccndunupoBanne n3yqaeMbIX BEIIECTB [0 COCTAaBY U C8OLCMEam ¢ OIIOPOH Ha
OTIPE/IENICHNS, CXEMBI M TAOJHILYy paCTBOPUMOCTH.

CocraBieHre TaOIUIIBI TEHETHYECKUX PSIOB M CXeMBI «I eHeTHdecKast B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHUIN» 1101 pyKOBOJCTBOM II€1arora.
IIporaosupoBaHue CBOICTB BELIECTB HA OCHOBE OOLINX XUMUYECKUX CBOHCTB
U3Y4EHHBIX KJIACCOB, TPYIIT BELIECTB, K KOTOPHIM OHH OTHOCSTCS C HCIIOJIb30BAaHUEM
cxeMsl «I eHeTH4ecKas B3aMMOCBsI3b OCHOBHBIX KJIJACCOB HEOPTaHUIECKHX
COEAMHEHUI» [10]] pyKOBOJCTBOM IleJjarora.

CocraBiieH1e MOJICKYJISIPHBIX YPaBHEHUN PeaKUi, WITIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOIYYeH s BEWECTB U3YYEHHBIX KIIaCCOB,
TpyII, a TaKXKe NOATBEPKAAOIINX FeHETUYECKYIO B3aUMOCBA3b MEKIY HUMH, C
OTIOpOii Ha BepOAJIbHYIO CXEMY B KA4ECTBE 3pUTEIBHON OMOPHI.

CocrapieHne MOJEKYISIPHBIX YPaBHEHHH peakInii O CXeMaM C IPeBAPUTETBHBIM
00CyXeHreM BBIOOpa pearnpyromuX BeIIecTB.

Brruncnenne no ypaBHEHHAM XUMHYECKUX PEAKLUI KOINYECTBa, 00bEMA, MacChI
BEII[ECTBA IT0 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IIPOAYKTOB PEaKIUH 110
ITOPUTMY.

IInarnpoBaHue U OCYIIECTBIEHNE HA TPAKTHKE XMMHYIECKOTO IKCTIEPUMEHTA H
HaOJIIOACHHUS T10]] PYKOBOJICTBOM yUHTEIIS.

DopmynHpoBaHUE BEIBOAOB 110 PE3yNIbTaTaM YKCIIEPUMEHTA C UCTIOIb30BAHHEM
OIIOPHBIX CIIOB.

DopmynrpoBaHUE C TIOMOIIBIO NIEarora 1 BEINOIHEHNE paBril 6€3011acHoil paboTs B
71ab0paTOPHH MPH MCIIOJIH30BAaHUH XMMHUUECKOH ITOCY 16l U 000PyIOBaHUSL.
Hcnonp30Banue mpu BEITOTHEHNH YIeOHBIX 3aJaHUI U B IIpOIIecce
HCCIIE/I0BATENILCKOM JICSTENbHOCTH HayYHO-IIOMYJIIPHON JINTEPaTypbl XUMUYECKOT'O
COZIepKaHUs, CIIPaBOYHbIE MaTepHalbl, pecypchl VIHTepHeTa, ocyliecTBIeHIe BEIOOpa
MO PYKOBOACTBOM IIE€AArora.

BricTpauBanue pa3BEpHYTHIX MTUCbMEHHBIX U YCTHBIX OTBETOB C OIIOPO Ha
uH(OpMAaIHIo 13 ydeOHNKA U CIIPABOYHBIX MAaTEPHaIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYIEHHOTO TOHATHITHOTO arnmapaTa Kypca XMMHH C HCIOJIF30BaHNUEM IIIaHa,
OIOPHBIX CJIOB, AITOPUTMA.

Paspeun 3. llepuoauyeckuii 3akoH 1 [lepuoguyeckasi cucreMa XuMH4eckux 3jieMeHToB /JI. U. MeH e ieeBa.
CTtpoeHue aTOMOB. XUMU4YecKas CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuuM (15 )
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Tema 8. NepuoamnYecKuii 3aKOH 1
Mepuoguueckana cuctema
XMMUYECKUX 3/IEMEHTOB

A. U. MeHpene-eBa. CtpoeHue
aroma (7 4)

[IepBble MONMBITKYU KJIAaCCUPUKALIMH XUMUIECKUX 3JIEMEHTOB.
[ToHsiTHE O rpynmax cXoAHbIX 3JIEMEHTOB (IL[eJI04YHbIEe
1eJIOYHO3eMeJIbHbIE MeTaJlJIbl, FaJIOreHbl, HHEPTHBIE I'a3hbl).
IsnemeHmbl, Komopbule 06pasyrom

amgomepHble 0Kcudbsl U 2udpoKcudbl.

[leproaudeckuii 3akoH u [lepuoau-dyeckas cucrema
XMMUYecKux aeMeHTOB /I. U. MeHpeneeBa. [lepuobl, rpynimsl,
noArpymnmnbl. PU3nyecKUil CMbIC/ IOPSIAKOBOrO HOMepa
3JIeMeHTa, HOMEPOB NePUOo/Ja U IPyIIbL.

CtpoeHue aToMoB. CocTaB aTOMHBIX s17ep. M30monbl.
JyieKTpoHBbL. CTpOeHHe 37IEKTPOHHBIX 060J104€K ATOMOB IEPBbIX
20 xuMUYecKux 371eMeHTOoB [lepuouyeckoil cucTeMbl

. U. MengeneeBa.

XapaKTepUCTHKA XUMUY€ECKOT0 3/IeMeHTa M0 ero MNoJI0XKEHUIO B
[lepuopuueckoit cucteme /. U. MeneneeBa.

3akoHOMepHOCMU U3MEHEHUS C80licm8 3/1eMeHMO08 MAbiX
nepuo0dos u 21a8HbIX N002pynn 8 3a8UCUMOCMU 0M AMOMHO20
(nopsidkogozo) Homepa.

3nauenue [lepuoduueckozo 3akoHa u llepuoduyeckoli cucmembl
XUMUYECKUX 3/1eMeHMO8 0151 pa3sumust HaQyKu U Npakmuku.
/J. H. MeHdeneee — yuéHblil, nedazoz u 2paicoaHuH.

AemoHcTpauumn

KOpOTKOHepI/IOAHaH W JJIMHHONIEpHUOWAHAA (l)OprI
Hepnognqecxoﬁ CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HaKOMJIeHHE C 00pa3ljaMU METAJIJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpaKTUYeckue paboTbl

JlabopamopHblil onbim:

B3auMo/elcTBUE TMAPOKCUAA IIMHKA C pACTBOPAMHU KHUCJIOT U
nieJjo4yen

PackpbIBaTh CMBICJ IEPUOAUYECKOTO 3aKOHA N0/} PYKOBO/CTBOM Ie/larora.

[ToruMaTh cylecTBOBaHMe TePUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHUX
3/1IeMeHTOB (M3MeHeHHe PaJinyCOB aTOMOB U 3JIEKTPOOTPHULIATENbHOCTH) U UX
COeIMHEeHUH OT MOJIOKEeHHA B IePpUOAUYECKON CUCTeMe U CTPOEHHUs aToOMa C
UCNOJIb30BAaHUEM CXEM U TabJIMII.

YcTaHaB/IMBaTh CBA3b MeX/y M0JIO)KEHHEM 3JIeMeHTa B IEPUOJANYECKON CUCTeMe
U CTPOEHHEM ero aToMma (CocTaB U 3apA/ AApa, oOlLiee YUC/I0 ITEKTPOHOB U
pacnpe/iesieHHe UX 110 3JIeKTPOHHBIM CJIOSIM) 10 o6pasLy.

[IporHo3upoBaTh XapakTep U3MeHEeHUs CBONCTB 3JIEMEHTOB U UX COeJUHEHUH N0
rpynnam u nepuogam [lepruogrdeckoil cucTeMbl € IOMOILIO [Tejarora.
XapakTepu30BaTb XMUMHUY€eCKHe 3/1IeMeHTbI IEPBbIX TPEX I€PUOA0B, Kalus,
KaJIbLIUS M0 UX noJsioxkeHuo B [lepuoaudeckoit cucreme /I. U. MeHeneesa.

CnepnoBaTb NpaBUaM 6e30MacHOM paboThl B J1JaGOpaTOPUU NPH UCNOJIb30BAHUU
XUMH4YeCcKOH nocy/ibl U 060pyA0BaHUA 10/ KOHTPOJIeM Nlejarora.

BoicTpanBaTh pa3BépHyThble NMCbMEHHbIe U YCTHbIE OTBETHI C OIOPOi Ha
nHdopMalHIo U3 y4eOHHKA U CIPaBOYHbIX MaTepHaJIOB, [PaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUIHBIN aNnapaT Kypca XMMUU NocJie
CTPYKTYpPUPOBaHUSA MaTepuasa C UCII0JIb30BaHMEM KJIULIE.

Hcnonb30BaTh NpHY BbINOJHEHUH yuyeOHbIX 33/JaHUH TEKCThI yue6HUKa N0CJIe
CTPYKTYPUPOBAaHUS MaTepHaJsa, CIpaBoyHble MaTepHuaJbl ([lepruogruyeckyro
cUCTeMYy XUMHUYeCcKHX 31eMeHTOB /l. Y. MeH/jes1eeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHMM U COJIel B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HalPSXKeHU N
MeTaJJIOB).

Hcnosb30BaTh NpHY BEINOJHEHUH Y4eOHBIX 3aZlaHUM U B IIpoliecce
HCC/1eJ0BaTeIbCKOM 1esTe/IbHOCTU Hay4HO-TIONYJ/ISIPHYIO INTEPATYpy
XUMHY€ECKOT0 CoZlepKaHUs, ClIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa moj
PYKOBO/ACTBOM Ilefiarora
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Tema 9. Xumunueckasn csasb.
OKuUcAnTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KVIACC

JnekmpoompuyamenbHOCMb AaTOMOB XUMHUYECKHX 37IEMEHTOB.
XyuMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs NOJIApHAsA U
KOBaJIeHTHas HeNoJIsspHas).

CTeneHb OKHC/IEHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/bHBIE peakuun (OBP). [Iponeccer
OKMCJIEHUS] U BOCCTAHOBJIeHUs. OKMCIUTEN U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAaHOBUTEJIbHBIE PEAKLIMU: TOPEHUE,
peakL Uy pa3JioKeHUs], COeJUHEHUS

(2 u B HEzmemro, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMS)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 10/ pyKOBOACTBOM IleZiarora.

OnpefensaTb BUA XMMUYECKOH CBA3M B CO€JJUHEHHUH C UCIIOIb30BaHUEM CXEM.

OnpefenaThb cTeleHb OKUCIEHUS XUMHUYECKOTO0 3/1eMeHTa 1o popMyie ero
coeJIMHEHU C HCMOJIb30BaHUEM a/IFOPUTMa.

OnpefienisiTb 3/1eMEHT (BELECTBO) — OKUCIUTEJb U 3JIeMeHT (BEIECTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYLIHOCTb NPOLECCOB OKUC/IEHHS U BOCCTAHOBJIEHUS.

CocCTaBJIAATh 3/IEKTPOHHBIN 6a/laHC C yYETOM YMC/IA OTJAHHBIX M MIPUHATBIX
3JIEKTPOHOB.

CoCTaBJISITh YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIbHON peaKIuy o
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEbHON PEeaKLHH.

Hcnonb30oBaTh NpY BBINOJHEHUH YYEOHbIX 33JaHUH TEKCThI y4ebHUKa 11oc1e

CTPYKTYypHUPOBaHUSA MaTepHaJia, CIpaBoO4YHble MaTepHaJbl (IEPHUOANYECKYI0
CUCTEeMY XMMHUYeCcKHX 31eMeHTOB /[l U. MeHzeneeBa, TabIMLy PAaCTBOPUMOCTH
KHUCJIOT, OCHOBaHHH U coJiel B BOJie, 3/IeKTPOXUMHUYECKUH PAJ, HaNpsKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwWme AaHHbIN pasgen
nporpammbi,

M KOZIMYECTBO 4YacoB, OTBOAUMOE
Ha WX usyyeHue

OcHoBHOE cogepiaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Paszge 1. BemecTBo U xXUMH4YecKe peakuuu (17 4)
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TloBTOpEHUE U YT1yG/IeHne
3HaHMI OCHOBHBIX pPa3Ae/ioB
Kypca 8 kiacca

(549)

[leproaudeckuii 3akoH. [leprognyeckas cucteMa XMUMHYeCKUX
asieMmeHTOB /I. U. MeHeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHHHU CBONCTB XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX
MEePHUO/I0B, KA, KaJbLHd U UX

CoeJMHEHUN B COOTBETCTBHH C MOJI0KEHUEM 3JIEMEHTOB B
MepUoIUYECKON CUCTEME U CTPOEHUEM UX aTOMOB.
Kraccuukanys v HOMeHK/IaTypa HeOpraHU4YeCKHX BelleCcTB
(MexxgyHa-po/iHasA U TPUBHA/IbHAs). XMMHUYECKHe CBOMCTBA
BellleCTB, OTHOCSIIUXCS K Pa3JIMYHbIM KJIaCcCaM HEOPTaHUY€eCKUX
CoeJIMHEeHU, UX TeHeTHYeCKas CBSI3b HeOPraHUYeCKUX BelleCTB.
CTpoeHHe BelleCTBa: BUbl XUMHUY€ECKOU CBSI3U U TUIIbI
KPHUCTA/UTHYECKUX PEIETOK. 3a8UCUMOCMb C80LICME 8eujecma om ux
cmpoeHusl.

JleMoHCcTpanumu

1. Moze/iy KpUCTaIMYECKUX PELIETOK HEOPraHUYeCKUX BelleCTB.
2. KopoTkonepuojHas v AJIMHHONIepUOAHAS GOPMBbI
[lepronyecKoi CUCTEMBI XUMUYECKHX 3JIEMEHTOB

/. 1. Menpaeneena

XapaKTepu30BaTh XMMHUYECKUE 3JIEMEHThI TEPBBIX TPEX MEPHUOOB, KaIUs U
KaJsIbLIMS 10 MX noJioxkeHuto B [lepuogudeckoit cucreme /l. U. MeHpeneeBa c
OTIOPOM Ha aJITOPUTM.

KraccuouunpoBaTh 1 Ha3pIBaTh HEOPraHUYeCKHeE Bell[eCTBA U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIMIY PAaCTBOPHUMOCTH.

OnuchiBaTh 06IIMEe XUMHUY€eCKHEe CBOMCTBA BELeCTB PA3JIMYHbBIX KJIACCOB,
NOATBEPXAATh CBOMCTBA IPUMepaMH MOJIEKYJISTPHBIX YPaBHEHUH
XUMHUYECKHUX peaKIUi C OIOpoH Ha CXeMy.

OnpenenisiTh BUJ XMMUYECKOHN CBSA3U U TUIl KPUCTA/UTMIECKON PEIETKH
BEIleCTBa C ONOPOU Ha CXEMY.

[IporHo3upoBaTh CBONCTBA BELIECTB B 3aBUCHMOCTH OT UX CTPOEHHS Mocje
npeBapUTEJNbLHOTO pa3bopa.

BrIcTpanBaTb pa3BEépHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
“H}OpMalHI0 U3 YieGHUKA U CIIPAaBOYHbIX MAaTEPUAJIOB, [PAMOTHO
HCI0J1b30BaTh U3y4YEeHHbIN NOHATUHHBIN annapaT Kypca XUMHUU.

HWcnosib30BaTh NpY BHINOJHEHUH YYeOHBIX 33IaHUH U B ITpoliecce
HCCJIeI0BATEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZIepKaHus, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
[0J1 pyKOBOZ,CTBOM IleZjarora.

Tema 1. OcHOBHbIe
3aKOHOMEpPHOCTH
XUMHYECKHX peaKuui
(44)

Knaccudukanus XuMA4eCKUX peakL Ui 110 pas3JIMYHbIM [IPU3HAKaM
(o 4Mc1y M COCTaBY YYaCTBYOLIMX B pEAKLUH BELECTB, N0
mensios8omy agekmy, no usmeHeHur0 cmeneHell OKUCAEHUS
XUMUYeCKUuX 3/1eMeHMos, N0 06pamumMocmu, no y4acmuro
Kamaauszamopa).

IK30- u 3HOOMepMuYecKue peakyuu, mepMoxuMuveckue ypasHeHus.
TloHssmue o ckopocmu Xumuveckoli peakyuu. [IoHssmue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonssmue 06 o6pamumbix

U HeObpPaMuUMbLX XUMUYECKUX peakyusix. [loHsimue o Xumuyeckom
pasHosecuu. Pakmopul, 8AusAOWUE HA CKOPOCMb XUMUYECKOU
PeaKkyuu U no/10x4ceHue XUMU4ecKko20 pasHOBECUSL.
OKHC/IMTENbHO-BOCCTAHOBUTEIbHbBIE PeaKIUH (371eKTPOHHBIN
6aJIaHC OKUCJIHUTENbHO-BOCCTAHOBUTE/IBHOM peakiun).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XUMUYECKOH PEAKIIUU OT Pa3JIUUHbBIX
dakTopoB.

2. Bo3elicTBue KaTaJM3aTopa Ha CKOPOCTh XUMUYECKOU peaKIHu.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMBIX peaKI[UH.

4. CMelleHYe paBHOBeCUsI XMWY eCKOW peaKIHU.

Buryucaenus
— KOJIMYeCTBa BellecTBa, 00’béMa U MacChl peareHTOB WK
NPOAYKTOB 10 ypaBHEHUSIM XUMHYECKHUX peaKLui

PackpbIBaTh CMBIC/ U3y4aeMbIX IOHATHUN U IPUMEHSTh 3TU NOHATHUS IPU
ONKCAaHUU CBOMCTB BellleCTB U UX NpeBpalleHU.

KnaccuduuupoBaTb XUMHUYeCKHE pEAKLUU 10 PA3JIMYHBIM IPU3HAKAM.

YcTaHaB/AIUBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakLUU OT Pa3JIMYHbIX
$aKTOpPOB M0/, PYKOBOJCTBOM yUUTEJIS.

[IporHo3upoBaTh BO3MOKHOCTH NPOTEKAHUSI XUMUUY€ECKUX IPEBPALeHUI B
PasJ/IMYHbBIX YCI0BUSIX [TOCIE IpeiBApUTENbHON paboThL.

OnpefenaTh OKUCAUTENb U BoccTaHOBUTe b B OBP.

CocTaB/IAATh 3/7IEKTPOHHbIN 6ajlaHC peaKUU.

[Ipou3BOAUTH BEIYHUCIEHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aJITOPUTMY.

BricTpauBaTh pa3BépHYyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOM Ha
HHPOpMaLUI0 U3 yYeOHUKA U CIPABOYHbIX MaTepHaloB, PAMOTHO
HCIO0JIb30BaTh U3y4eHHbIW MOHATHUHBIN anllapaT Kypca XMMHUH Nocjie
NpeJBapUTeJbHOTO CTPYKTYPUPOBaHHUS MaTepuaa.

Wcnosib30BaTh MPH BBINOJHEHWH Y9e0HbIX 33/IaHUH U B IIpolecce

HCCJIel0BATENbCKOHN J1eATEbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI0 COZiepXKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
10CJle KOHCYJIbTALMHY C [IeJaroroM.
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Tema 2. JjIeKTpOoJaUTHYECKaSA
Aucconmanusa. XuMnuyeckue
peakuu B pacTBOpax

(84)

Teopusi 3JIEKTPOJTUTUYECKON JUCCOLMALUU. ITEKTPOIUTHI U
He3JIeKTPoUThl. KaTHOHbBI, aHHOHBL. MexaHu3m duccoyuayuu
gewjecme ¢ pasAuvHbIMU 8UAAMU XUMUYECKOU c8s3u. CmeneHb
duccoyuayuu. CuibHBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peak1[ HOHHOTO 06MEeHa, YC/I0BUS UX NpOoTeKaHHUs. MoHHbIe
ypaBHEHHS peaKIHil.

XuMHYeCKHe CBOUCTBA KMCJIOT, OCHOBAaHUM U coJiel B CBETe
NpeJCTaBIeHUI 06 3JIEKTPOJUTHYECKON Jucconranuu. Cpeaa
pactBopa. [IoHsiTHE 0 TH/IPOJIH3e COJIEH.

KauecTBeHHbIe peaKI[U¥1 Ha KATUOHbI

Y aHUOHBI : XJIOPU/I-, 6GPOMU/I, HO3U-, CyIbdaT-, KApOOHAT-,
cunukaT-GpochaT- aHUOHBI, TUAPOKCU/I-HOHBI KATHOHBI aMMOHMUS,
MarHus, KaJblus, AIIOMUHUS, KeJjie3a 2+, 3+, IUHKa,
MPUCYTCTBYIOIHE B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJieKTpUYecKasi IPOBOJUMOCTb PACTBOPOB BELIECTB; JIBIXKEHHE
HMOHOB B 3JIEKTPHUYECKOM II0JIE.

OmnbIThI, HTIOCTPUPYIOLME TPU3HAKHU IPOTEKAHUS PeaK Ui
HOHHOTO 0OMeHa.

OnbITHI IO ONIpe/ieJIEHHIO Cpe/ibl B pacTBOpax cosiel (xaopuja
HaTpus, KapboHaTa HATPHs, XJIOPH/A [IUHKA).

JlaGopaTopHbie U IPaKTHYeCKHe

pa6oThl

JlabopamopHblil onvim:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIUTOB:
cysabdara megu(1l)

Y 111€J104YH, KapOOHaTa HaTPUs U COJISTHON KHUCIOThI, peaKLus
HeHTpanu3alnuu Mexy TUAPOKCU/I0OM Kalus U COJISTHOM KUCJIOTOH.
Ne9. KayectBeHHble peakLMn Ha MOHbI B pacTBope.

IIpakmuyeckas paboma:
Ne 1. PenieHue 3KCiepUMeHTaIbHbIX 33/1a4 10 TEME.

BovruucaeHus
— 110 ypaBHEHUSIM XUMUUYECKUX peaKL Uil

PackpbIBaTb CMbICJ H3y4aeMbIX HOHATHH, a TAK)XKe CMBIC/I TEOPUHU
3JIEKTPOJIUTHYECKOH ANCCOLIMALIM C OLIOPOH Ha CXEMBI.

O6bACHATH NPUYHUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IOMOLIbIO IleAiarora.

CocCTaBJIsITh YPaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpaLéHHbIe HOHHbIE YPAaBHEHUS] XUMUYECKUX PEAKLIUH HIOHHOT'0
obMeHa.

[lJ1aHUPOBATb U OCYLIECTBAATh HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HIPOBOAUTH HAGJIIO/I€HHUS, Zie/1aTh BHIBO/IbI 110 PE3yJIbTaTaM 3KCIepUMEHTa
nocJie nNpeABapUTeJbHON paboThI.

CrnefoBaTb paBUJiaM 6e30MacHOi paboThl B J1JaBOpaTOPUH NIPU
MCM0JIb30BAaHUH XMMUYECKOH MOCYIbl ¥ 060PYA0BaHHUsI 10/, KOHTPOJIEM
nezjarora.

[Tpou3BOJUTDb BBIYMCIEHUSA 10 XHMHUYECKUM YPABHEHUAM.

BbIcTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY Ha
uHbOpMaIHIo0 U3 y4ebHUKA U CIIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
UCI0JIb30BaTh U3Y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMHH [10Cjie
npeJBapUTETbHOTO CTPYKTYPUPOBAHUS MaTepHaia.

Hcnonb30oBaTh NpHY BEINOJHEHUH yUeOGHBIX 3a/JaHUH U B IpoLiecce
HCCJIe/0BATEIbCKOH 1eATeNbHOCTH HAYYHO-ONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO0 COZIep>KaHMsl, CIpaBOYHbIe MaTepHaJbl, pecypcel UHTEpHeTa
1oCcJIe KOHCYJ/IbTALMH C IIeZlaroroM.

Paspe 2. HemeTas1bl M UX coeJUHeHUA (24 4)
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Tema 3. O61masa
XapaKTepUCTHKa XMMHUYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
TasioreHsl

(44)

OO6wu1as xapakTepuCTHKa rajoreHoB. 0COGeHHOCTH CTPOEeHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBIe /IS HUX CTeTIeH!
okucsenus. CTpoeHre U GU3NIECKHE CBOMCTBA IPOCTBIX

Bell[eCTB — rajioreHoB. XMMHU4YeCKHe CBOHCTBA Ha IpUMepe XJI0pa
(B3auMopelcTBHE C MeTa/JIaMH, HeMeTa/lIaMu (BOJOPOJIOM U
KHUCI0pOoZioM), wjeso4amu). XopoBogopoa. CossiHast KUC/IOTa,
XUMHYECKUe CBOHCTBA, no/yyeHue, npuMeHeHue. KauecTBeHHbIe
peakiyy Ha rajoreHu/-UoHbL. Jelicmaue x/10pa u Xx10po8odopoda Ha
0p2aHu3M 4eso8eka. BaxkHelMe XJIOPU/IbI U UX HAX0XK/IEHHE B
npUpo/ie.

JleMoHCTpanum
BuieoMaTepuasbl: raJoreHbl U UX COeUHEHUS.
OGpasibl XJI0PUAOB.

JlabopaTopHble ¥ NpaKTU4ecKue padéoThl
JlabopamopHbwlil onvim:

Pacno3HaBaHMe XJI0pU/-HOHOB.

IIpakmuyeckas paboma:

Ne 2. TlonydyeHune CONAHON KUCIOThI, U3y4YeHHE eé CBONCTB.

BouryucaeHus
110 YpaBHEHHUSM XUMHUYECKUX peaKIui.

O6BACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJJIOB U UX
coeiJMHEHUH B Npejiesax MaJlbIX IEPHUO/IOB U [VIABHBIX MOATPYIIII
[leproguyeckoi cCUCTEMbI XUMHUYECKHUX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C UCNOJIb30BAaHUEM CXEMBI.

XapakTepusoBaTb pU3HNYeCKHe U XUMUYECKHe CBOMCTBA NPOCTHIX BelleCTB
rajioreHoB (Ha IpHUMepe XJ10pa) U CI0KHBIX BelllecTB (X710pOBOAOPOAA,
XJIOpU/A HATPH#), CIOCOOBI UX MOJyYeHHs, IPUMeHeHHe U 3Ha4eHHe B
NPUPO/ie U )KU3HU YeJI0BeKa 110CJIe CTPYKTypPUPOBaHUSA MaTepyaJa.

OnpenensiTh raJoreHU/|-MOHbBI B pacTBOPE C UCIIOJb30BaHUEM TaOTHIIbI
"XapakTepHble peaKI[M{ HAa aHUOHBI .

[I1aHMpPOBATH M OCYIIECTBJSATD HA MPAKTHKE XUMUYECKHe 3KCIIEPUMEHTHI,
MPOBOAUTD HAOJIO/I€HHS, Ie/IaTh BBIBOABI 110 Pe3y/IbTaTaM 3KCIIePUMeHTa
nocJsie npeJiBapuTebHON paboThI.

Tema 4. O61masa
XapaKTepUCTHKAa XUMHUYeCKHX
3jieMeHTOB VIA-rpynmbl. Cepa
U eé coeguHeHuU (5 4)

O6uias xapakTepucTHKa 31eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE /Jisl HUX CTeNeHU
okucyeHus. CTpoeHue U pusnyeckre CBONCTBA MPOCThIX

Bell[eCTB — KHUCJIOPO/a U CephI.

AnnotponHbie MoAMGUKALIMK KUCIOPO/A U Cepbl. XUMUYECKHE
CBOMCTBA cepbl. B3anMozelicTBHe ¢ HeMeTa/IaMH - BOZOPOZIOM U
KHUCJIOPO/JIOM, MeTa/lJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHo# kucsoTamu. CepoBoJ0pO, CTpoeHue, PU3nvecKre

OO6BSCHATDL 0011IKe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYNIBI U UX COeJUHEHU I
C y46TOM CTPOEHHUSA UX aTOMOB C OIIOPOH Ha cxeMy "H3aMeHeHuUe paZycoB B
noArpymmax"”.

XapakTepusoBaTb PpU3HudecKHe
Y XMMHUYeCKHe CBOMCTBa NPOCTOTO BellleCTBa Cephbl U € COeIMHeHU
(cepoBoO0pO/IA, OKCHAOB CEPBI, CEPHOI KUCJIOTBI, CYJIb$ATOB), COCOOHI UX
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Y XMMU4YeCcKre CBOMCTBA (KUCJIOTHBIE U BOCCTAHOBUTEJIbHBIE).
Oxcu/bI cephl KaK MPe/iCTaBUTENIHN KUCIOTHBIX OKCHI0B. CepHast
KHUCI0Ta, QU3NYECKHe U XUMHUYeCKHe CBOHCTBA (061ire Kak
MpeJCTaBUTeJIsA KJIacca KUCJIOT U cneyugudeckue), IpuMeHeHUe.
CepHuCTast KUCJIOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20 cnocoba
no/yyeHusl cepHoll Kucsiomel. Annapamul u npomekarouue 8 Hux
npoyeccbol (Ha npumepe npouzeodcmea cepHoll KUc/0mbwl).

CoJiv cepHOM KUC/IOTBI, Ka4eCTBEHHAs! peaKLysl Ha CyIbdaT-HOoH.
HaxoxxzeHue cepbl U €€ coeJUHEHUH B IpUpoJie. Xumuyeckoe
3aepsizHeHuUe oKpyscatoweli cpedvl coeduHeHUsIMU cepbl (KUCA0MHble
dodcdu, 3azpsi3HeHUe 8030yXa U 8000EM08), COCOObI e20
npedomepaujeHusi.

JleMoHCTpanum

Kosuteknuu (BuzeoMaTepHasbl): cepa v eé coeJUHEHHUS.
O6yrsiMBaHMe caxapa 1oJ JeHCTBHeM KOHLEHTPUPOBAaHHOHN CepHOU
KHCJIOTBI.

JlabopaTopHble U NpaKTUYeCKHe paboThl

JlabopamopHvle onvimbvl:

O6GHapyxeHHUe CyJIbPaT-UOHOB.

B3aumopericTBre pa3baBJIeHHONU CEPHOM KUCIOTHI C IUHKOM.
Bwiyuciaenus

[0 ypaBHEHUSIM XUMUYECKUX PeaKI1i

MOJIy4eHHs, IPUMeHeHUe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIoBeKa C
ONOpPOH Ha CXeMy U ILIaH.

OnpefenaTb Halu4YHe Cy1bPaT-HOHOB B PacTBOPeE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX MTP06JIeM, CBA3aHHBIX C IepepaboTKOH
coeiMHEHUH cepbl IOC/Ie CTPYKTYPHUPOBAHUSA MaTepHaJa.

[I1aHUpPOBATh U OCYILECTB/IATD HA IPAKTHKE XUMHUYECKHe dKCIIEPUMEHTBI,
HNPOBOJUTb HAGJII0J€HUS, [eJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CiefoBaTh NpaBUJiaM 6e30MacHOM paboThl B 1a6OPaTOPUU NIPU
HCI0JIb30BAaHUU XUMHUY€ECKOH MOCY/bl U 060PYZ,0BAHUS 10/, PYKOBOICTBOM
nezjarora.

[Tpou3BOAUTH BBIYMCIEHHS 10 XHMHUYECKUM YPaBHEHUSIM 10 aJITOPUTMY.

Hcnonb30BaTh NpHY BEINOJHEHUH YYe6HBIX 3a/JaHUH TEKCThI y4eGHUKA,
crnpaBoYHble MaTepHaJbl ([leproguyecKyro cuCTEMY XUMHUYECKUX
asieMeHTOB /l. V. MeH/ie1eeBa, Tab/IMIly paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJiedl B BOJIE, 3JIEKTPOXUMUUECKUH psijfy HAaIPSHKeHU N
MeTaJlJIOB).

Hcnonb3oBaTh NpU BbINOJHEHUH Y4eGHBIX 33laHUH U B IIpoLiecce
UCC/IeJ0BATE/IbCKOM eI Te/IbHOCTH HAYYHO-IIONYJISIPHYIO JIMTEPATYPY
XHMHYECKOI0 CO/IepPKaHUs], CIPaBOYHble MaTepUaJibl, pecypcbl MHTepHeTa
10CJIe KOHCYJIbTALUH C IIeiaroroM
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Tema 5. O61maga
XapaKTepUCTHUKa XUMHYeCKUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coeJUHEHUA
(74)

O6uras xapakTepucTHKa 31eMeHTOB VA-rpynnsl. Oco6eHHOCTH
CTPOEHUSsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /11 HUX CTeleH!
OKHCJIEHUS.

A3or, pactipocTpaHeHHe B IpupoJie, Pu3ndecKre U XUMHYeCcKre
cBoMcTBa. KpyroBopoT a3oTa B npupo/e.

AmMuak, ero ¢pusndecKre U XMMHUYeCKHe CBOHUCTBA, MOJyYeHHe U
npuMeHeHHe. COTM aMMOHUS, UX PU3NUECKHE U XUMUYECKHe

CBOMCTBa, IIpUMEHEHHE. KauecTBeHHas peakyyd Ha KOHbl aMMOHHA.

A3oTHast KMCJI0Ta, eé U3nIecKre U XUMHUYecKHe cBolcTBa (obOuiue
KaK mpeJCcTaBUTeJIs KJIacca KUCJIOT U cneyuguieckue). Asomucmas
Kucsoma. Hcnosb308aHue HUMpamos u cojieli aMMOHUSs 8 Kayecmae
MUHEpPa/IbHbIX Y0obpeHUl.

X1UMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoOeAUHEHUSIMHU
a30Ta (KUC/IO0THBIE JOXK/H, 3arpsi3HEHHe BO3/yXa, IOYBbI U
BOJI0E€MOB).

docdop, arrompontvie modupukayuu gocpopa, rusudeckre U
XUMHYeCcKue CBONCTBaA.

Oxcup dpocdopa(V) u pochopHas KucaoTa, GusndecKre u
XHMHYeCKHe CBOWCTBA, hoyyeHue. KauecmeeHHas peakyusi Ha
docgpam-uonvl.

Hcnoav3osanue hochamoe 8 kauecmae MUHepabHbIX y006peHULL
3arpsiaHeHHe PUPOJHBIX BOL0EMOB PpocdaTamu.

JleMOHCTpanum
Kosneknuu: pocdop u UxX coeJUHEHUS.

BBaHMO,C[eﬁCTBPIe KOHueHTpHpOBaHHOﬁ A30THOM KHUCJIOTHI C Meblo.

JlaGopaTopHbie U MpaKTU4YeCKHe paGoThI

JlabopamopHbvle onvimbvl:

1. BzaumogencTBHe cojield aMMOHHUS C ET0YbIO.

2. O3HaKoMJIeHHeE ¢ 06pa3raMu a30THBIX U POCHOPHBIX yA0GPEeHUH.
[Ipakmuyeckas paboma:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4eHUE ero CBOMUCTB.

Buruucaenus
110 YpaBHEHHUSM XUMHUYECKUX peaKui

OGBsICHATD 061IVie 3aKOHOMEPHOCTH B UI3MEHEHUH CBOVCTB 3/1eMeHTOB VA-
IPYIIIBI ¥ UX COEUHEHUH € YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh $U3NUECKHE U XUMUYECKHe CBOMCTBA IPOCTHIX BELEeCTB
asoTa ¥ pocdopa u ux coefrHEeHNH (aMMHUaKa, CoJIed aMMOHHUsI, a30THOH
KHCJIOThI, HUTPATOB, okcuzaa dpocdopa(V) u pochopHOU KUCIOTHI,
docdaToB), cioco6b! UX NMOTyYeHHs], TPUMEHEHNEe U 3HaUYeHNe B IPUPOJe
Y )KM3HU YeJIOBeKa C HCI0JIb30BAaHHUEM CXEMBI.

OnpezensiTh HOHBI aMMOHUS U PpochaT-HOHBI B PaCTBOPE C UCIOJIb30BAHHUEM
Tab/uIbl "XapaKkTepHble peaKI[M1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYI[HOCTb 9KOJIOTMYECKHX MP06JIeM, CBI3aHHbBIX C HAX0XK/JeHUEeM
coeZIMHEeHWH a30Ta U pocdopa B OKpYyKarllen cpeje.

[l1TaHUPOBATH U OCYIIECTBJISATD Ha IPAKTHKE XUMHUYECKUE IKCIIEPUMEHTBI,

NMpOBOAUTDH Ha6]ll'0,£leHI/Iﬂ, AeJ1aTb BbIBOALI 110 Pe€3yJIbTATaAM 3KCIIepU-MEeHTa.

CnefoBaTh NpaBu/iaM 6e30nacHOM paboThl B 1a6OpaTOPUU NpU
MCI0JIb30BaHUH XMMHUYECKOM NMOCy/ibl U 060py10BaHUS.

[Tpou3BOAUTD BBIUMCIEHUS 10 XMMHUYECKUM YPABHEHUSM.

Hcnonb30BaTh NpU BbINOJHEHUH Y4eOHbIX 33JaHUH TEKCThI y4eOHHKa,
CIpaBOYHbIE MaTepHaJbl (IEPUOJUYECKYIO CUCTEMY XMMHUYECKUX
aneMeHToB /I. . MeHies1eeBa, TabJIMIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBAHMH U coJjied B BOJe, 3JIEKTPOXUMUUECKUH psJ, HAaNpsHKeHUH
METaJJoB).

Hcnonb30BaTh NpU BEINOJHEHUH YUYe6GHBIX 3a/JaHUH U B IIpoLiecce

UCCJIe/I0BATE/IbCKOM JIeATEIbHOCTH HAYYHO-NOMYJISIPHYIO JIUTEPATYPY
XHMHYECKOI0 COZlepXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEepHeTa
110CJIe KOHCYJIbTALUHU C [1eZJaroroM

Tema 6. 061125 XapaKTepuc-
THKA XUMUYECKHX 3J1IeMEHTOB
IVA-rpynnsl.

Yriiepo v KpeMHMH U UX

Yriepog, aJuloTpoIHble MogubUKaLUY rpaduT, aIMas.
BsaumogeiicTBue ¢ MeTa//IaMH, HEMeTa/lJIaMH,
KOHLEHTPUPOBAHHBIMU a30THOM U CEPHON KHUCIOTAMH,
pacnpocTpaHeHHe B IpUpPoAe, UsnvecKre U XUMHYECKHE

O06BACHATH 061IIMe 3aKOHOMEPHOCTU B U3MEeHEHHUH CBOUCTB 3J1eMeHTOB [VA-
IPYIIIBI ¥ UX COeJUHEHUH C YYETOM CTPOEHHS UX AaTOMOB.

XapakTepu3oBaTh pU3NUYECKHEe U XUMUYECKHE CBOMUCTBA IPOCTHIX BEIeCTB
yryiepoJia U KpEMHHUs U UX COeJUHeHUH (OKCH/I0B yrJiepoia, yroJbHOM
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coeMHeHuUs
(84)

cBoMcTBa. Afcop6ius. KpyroBopor yriepo/a B mpupo/ze.

Oxcu/ibl yrieposia, ux pusndeckre U XMMHUYeCKUe CBOMCTBA, UX
JleliCTBUe Ha )KUBble OPTaHU3MBI, T0JIyYeHe U IPUMEeHEeHHe.
IJKos102uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
a2unomesa 2/106a/1bH020 NOMen/eHust KAUMama; NnapHUKoeblil
agppexm.

YroJsibHast KUC/IOTA U €€ COMH, X PU3NUecKre U XUMHUYeCcKHe
CBOMCTBA, MoJIyyeHHe U NpuMeHeHMe. KayecTBeHHas peakijus Ha
Kap60HAT-NOHBL

IlepgoHa4abHble NOHsIMUS 06 Op2AHUYECKUX 8eWjecmadx Kak o
coeduHeHUsIX ya2aepoda: 0cobeHHoCcmu cocmasa u CmpoeHusl.
ITonssmue 0 6uU0.102U4eCKU BANCHBIX BEWECMBAX: HCUPAX, OeAKAX,
yenegodax. MamepuasibHoe eQUHCMBO Op2AHUYECKUX U
Heop2aHu4ecKux coeduHeHul.

KpemHutl, ezo gpusuueckue u xumuveckue cgoticmeaa (Ha npumepe
e3aumodelicmausi c Memaaamu U HeMemasaamu), noayyeHue u
npumeHeHue 8 3/1eKmpOoHUKe.

CoeduHeHus kpemHus1 8 npupode. O6wjue npedcmas.ieHusi 06 okcude
kpemuusi(1V) u kpemHuesoil kucaome. Cuaukamswl, UX UCNO16308aHUe
8 6bimy, MeduyuHe, npoMblULAeHHOCMU. BadxicHeliwiue cmpoumevHble
Mamepuasnwl: KepaMuka, Cmeks0, yeMeHm, 6emoH, je1e306emoH.
IIpo6siembl 6€30NACHO20 UCNO1b308AHUSI CMPOUMENbHBIX
Mamepuaso8 8 N08CedHe8HOLl HCU3HU.

JleMOHCTpanuu

Mogiesv KpUCTA/UTMYECKUX PELIETOK a/1Ma3a, rpaduTa, MOJIEKYIbI
dynnepena.

Apncop61ysi paCTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BI/I[LGOMaTepI/IaJIbl: CUJIMKAaTHAA IPOMBIIIJIEHHOCTb.

Mogenu MoJieKyJ1 OpraHu4eCcKUX BellecTB.

JlabopaTopHble ¥ NpaKTU4YeCcKue paboThl

JlabopamopHulii onbim:

KauecTBeHHas peakiys Ha KApOOHAT-HOH.

IIpakmuyeckue pabomol:

Ne 11. [TosiyyeHHe YTIEKUCIOTO ra3a v U3y4eHue ero CBOMCTB.
KauecTBeHHas peaklusi Ha Kap6OHAT-HUOH.

Ne 12. PemreHre sKcliepuMeHTa/bHBIX 3a7a4 N0 TeMe «HeMeTasnbi».

Buruucaenus
110 ypaBHEHUSIM XUMUYECKUX peaKLUH, eCIU OJJUH U3 PeareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHON MacCOBOU JjoseH.

KHCJIOThI, Kap6OHATOB, OKCH/Ia KpeMHHUs], KpeMHHUEBOH KHUCJIOTHI,
CUJIMKATOB), CIOCOGBI UX MTOJIyYeHHs], TIPpUMeHeHHe U 3HaYeHHe B IPUpoJe
1 )KM3HU YesIoBeKa.

OnpenensiTh Kap6OHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

OGBSCHATD CYI[HOCTD 3KOJIOTMYeCKUX MP06JIeM, CBI3aHHbBIX C HAX0XKJeHUEeM
YIJIEKHCJIOTO Ta3a B OKpYKaloLel cpee.

WimocTpupoBaTh B3aMMOCBSI3b HEOPraHUYeCKHX COeIMHEHUH yTepo/a u
OpraHUYeCKHUX BEIeCTB MO0/ PyKOBOICTBOM YYUTEIS.

[l1aHUPOBATh U OCYIIECTBJISATH HA NPAaKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOJUTD HAGJIIOIEeHUS, IesIaTh BBIBO/IbI [0 PE3YJ/IbTaTaM 3KCIIEPUMEHTA
MocJie npeJiBapuTebHON paGoThI.

CnefoBaTh NpaBUaM 6e30MacHOM paboThl B J1a60PaTOPUU NPU
HCI0JIb30BAaHUU XUMUYECKOU MOCYyAbl U 060pyJOBaHUS.

HWcnosib30BaTh NpHU BHINOJHEHUH yUYe6HbIX 3a/JaHUH TEKCThI yYe6HUKa,
cnpaBoyHble MaTepHuasbl ([leproaudecKyto CHCTEMY XUMUYECKUX
aneMeHTOB /. . MeHzesieeBa, Ta6IMIy paCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJjied B BOJie, 3JIEKTPOXUMUUECKUH psijJy HAaNpPsHKeHU N
METaJIJIOB) MOCJIe KOHCYJIbTAL[UH C [1e/1aroroM.

HWcnosib30BaTh NpHU BHINOJHEHUH YYeOHbIX 3aZlaHUH U B IIpoliecce
HCCJIeI0BATEIbCKOH 1esITENIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZiepKaHuUsl, CIpaBOYHble MaTepUaibl, pecypcel UHTEpHETa
MocJie KOHCY/IbTAlUH C HeJaroroM.

Paszaen 3. Metaiibl U UX coeguHeHus (20 )
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Tema 7. O61ue cBo¥icTBa
MeTaJ/l/IOB
(44)

0611128 XapaKTepUCTHKA XHUMHUYEeCKHUX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [leproinyeckoi cucTeMe XUMUYECKHX
aneMeHTOB /I. U. MeHiesnieeBa U cTpoeHUs aTOMOB. CTpoeHue
MeTaJIJI0B. MeTaslin4ecKas CBA3b U MeTa/VIMYecKas
KpHCTA/L/IMYecKas peléTKa. JJeKTPOXUMUYECKUH P
HalpshKeHUH MeTa/1oB. PUsnvecKre U XMMUYeCKHe CBOWCTBA
MeTaJ10B. O6ujue cnocobbl noayveHusl Mmemannos. [lonamue o
KOppOo3Uuu Mema/108 U 0OCHO8Hble CNOCO6bl 3aW UMbl 0Mm KOppo3uu.
Cnaasbl (cmanb, vy2yH, 010paatoMuHull, 6poH3a), UX npuMeHeHue 8
6bImy U npOMblUWAEHHOCMU.

JleMoHCTpanum

O3HakoMJIeHHe € 06pa3liaMu MeTaJIJIOB U CILJIABOB, UX
$uU3nYecKUMHU CBONCTBAMHU.

Mogesiu KpUCTa/LZIN4eCKHX PEeLIETOK METAJJIOB.
BuieomaTepuasbl: KOPpO3Us METAJLIOB.

JlabopaTopHble ¥ NpaKTU4ecKue padoThl

JlabopamopHbvie onvimbl:

O3HaKOMJIeHHe € 06pa3LaMH CIIJIABOB METAJLJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIIMH MeTaJlJIa C KUCJIOTON OT MPUPO/BI
MeTaJlIa.

Bwriuucaenus
— 110 ypaBHEHUSIM XUMUYECKUX PeaKL UM, ec/u 00UH U3 peazeHmos
codepicum npumecu

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHH U MPUMEHSITh 3TH MOHATHS IPU
OTMCaHWH CBOKCTB BellleCTB U UX peBpalleHuH.

O06BACHATDL 001IKe 3aKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3JIEMEHTOB-
METaJIJIOB U UX COeZJUHEHHH C Y4 TOM CTPOEHUS UX AaTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061IKe GU3NIeCKre U XUMHUYeCcKHe
CBOMCTBa MeTaJJIOB.

XapaKTepu30BaThb 0611He CIOCOGHI MOJTyYeHUs] METAJLJIOB IOCJIe
CTPYKTYpUPOBaHUS MaTepHaJsa.

CneoBaTh MpaBUJaM 6€30MacHOM paboThl B JaGOPaTOPUU IPH
HCI0JIb30BAaHMU XUMHUYECKOHU MOCYyAbI U 060pyJOBaHHUS.

[IpOU3BOUTH BHIYHCIEHHS IO XUMUYECKUM YPABHEHHUSIM.

HWcnosib30BaTh MpHU BbIMOJHEHUH yueOHbIX 33/IaHUI TEKCThI yue6HUKA,
cnpaBouHble MaTepuasbl ([leproauvecKyto CUCTEMY XUMUYECKUX
anemeHTOB /I. U. MeHzesieeBa, Tab/IMIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJjied B BOJiE, 3JIEKTPOXUMUYECKUH psiJi HANPSHKeHUH
MEeTaJlJIOB).

HWcnoJsib30BaTh NpY BLINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIpoliecce
HCCJIe0BATEbCKOH 1eTeIbHOCTH HAYYHO-ONYJISIPHYIO JIUTEPATYPY
XUMHYECKOT0 COZiepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcbl UHTEpHeTa
MocJie MpeiBApUTENbHON KOHCYJIbTAIWH C TeIarOroM

44



Tema 8. BaxkHeiimue
MeTaJ/l/Ibl ¥ X COeJHHEeHUs
(16 49)

[llenounbie MeTasbl. [lonoxeHnue B [lepruoanyeckoit cucreMme
XUMU4YeCcKUx asieMeHTOB /I. . MeHzesieeBa, CTpoeHHe aTOMOB.
HaxoxxzeHue B mpupoze.

dusnveckre ¥ XUMHUYECKHE CBOMCTBA (Ha MpUMepe HaTpUs U
Kasns). OKCUABI U TUAPOKCU/IbI HATPUS U Kasvs. [I[puMeHeHne
L[eJIOYHBIX METAJIJIOB U UX COEITMHEHHU.

[llesiouHO3EME/IbHBIE METAJ/LIbl MATHUM U KaJIbLUH, CTPOEHHE
aToMoB. [Tosioxenue B [lepuogruueckoit cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHpeneeBa. HaxoxjeHue B npupo/ie.
dusnyeckre U XUMHYECKUe CBOMCTBA. BaxkHel e coeJUHEeHUS
KaJsblUs (OKCUJ, TUAPOKCHU/, COJH). JKécmkocmb 800b1 U cnocobbl eé
ycmpaHeHusl.

Amomunuil. [lonoxeHnue B [lepuoandeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHue B
npupoge. Pusnyeckue U XuMHUYecKUe cCBOMCTBa. AMpoTepHble
CBOWCTBA OKCH/IA U TUAPOKCUAA.

2Keneso: coctas, cBoicTBa U nosyvyeHue. [losoxeHue B
[leproguyeckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB

. . MeHpeneeBa, ctpoeHue aToMa. Haxox/eHue B npupo/e.
dusudeckre U XMMUYecKre cBOMCTBA. OKCU/IbI, TUPOKCU/IBI U COJIU
esnesa(ll)

u xese3a(lll).

JleMOHCTpanuu

BsaumopelicTBUe HaTpUsl C BOJOM.

OkpallvMBaHUe [JIaMEHU HOHAMU HAaTPUS U Kalusl.
OkpaliuBaHue IIJJaMEHU UOHAMU KaJIbLUSl.
BzauMopeicTBUEe OKCH/A KaJbIMs C BOJOM.
BuzpeomaTepuasbl: ropeHUe XKejie3a B KUCJI0PO/ie U XJI0pe.

JlabopaTopHble U NPpaKTHYeCKHUe paGoThl
Jla6opamopHsle onbimbl:

O3HaKoMJIeHHe C 06pa3liaMy aIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBOMCTBA 'MPOKCH/IA aJIIOMUHUS.
KauecTBeHHbI€e peaKI[M1 Ha HOHBI XKeJle3a.
IIpakmuueckue pabomvl:

Ne 13. PeieHue sakciepuMeHTabHbIX 3a/1a4 110 TeMe «MeTasbl».

Buruucaenus
110 YypaBHEHUAM XUMHUYECKUX peaKuH.

O6BACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3JIEMEHTOB-
METaJIJIOB B IPYMIaX U UX COeJUHEHUH C y46TOM CTPOEHHUSA UX aTOMOB.

XapakTepu3oBaTb GU3HYECKHe U XUMUYECKHe CBOMCTBA IPOCTBIX BelleCTB
MeTaJ/lJIOB U UX cOeJUHEHUH (OKCHAOB, THAPOKCHJIOB, CoJlel) c oropoi Ha
CXeMy, CIOCOOBI UX MOJIy4eHuUs], IPUMeHeHNe U 3HaueHHe B IPUPO/Ie U KU3HU
YyeJsIOBeKa.

Pacrio3HaBaThb C IOMOILBIO Ka4eCTBEHHBIX PeaKIMi HOHBI MeTaJLJI0B (MarHus,
KaJIbIIUsl, ATIIOMUHUSA, IUHKA, XKeJie3a (2+), )kese3a (3+), Mmenu (2+) ¢
HCI0JIb30BaHUEM TA6IHUIbI "XapaKTepHble peaKLM1 Ha KATHOHBI .

[11aHUPOBATh U OCYIIECTBJISTh HA TPAKTHKe XUMHYECKHE SKCIEPUMEHTHI,
NPOBOJUTH HAGJII0/IEHUS, ZieJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIePUMEHTA.

CrnesoBaThb paBUJIaM 6e30MacHOM paGoThI B JIJAGOPAaTOPHH NTPU
HCI0/1b30BaHUHM XMMUY€ECKOH 10CY/1bl U 060py10BaHUS.

[IpoM3BOAUTL BHIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSIM.

BricTpanBaTh pa3BEépHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C OOPOH Ha
MHGOpPMaLMIO U3 yYe6HMKA U CIPAaBOYHBIX MaTEPHA/IOB, TPAMOTHO
HCI0/Ib30BaTh U3y4YEeHHbIH NOHATUHHBIN annapaT Kypca XUMHH.

Hcnonb30BaTh NpH BbIITOJHEHUH yueOHbBIX 3aZlaHUH U B TpoLecce
HCCJIeI0BAaTeNbCKOH JIeATebHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI0 CoZiepKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
NoCJIe IPe/iBapUTENbHOM KOHCY/IbTAIMHY C 1€JaroroM

Paszaen 4. Xumusa u okpykawmas cpeja (3 u)

TeMma 9. BemectBa u
MaTepHaJibl B )KU3HU
Yes1oBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmea umamepuasibl 8
noecedHegHoll HCU3HU Yea08eKa. XUMUS U 360p08b€. Bbe3zonacHoe
ucno/s1b308aHue sewjecme U XumMmu4eckux peaKuulj 8 6b1my.

XapakTepu30BaTh POJIb XUMHUH B PA3/JIMYHBIX chepax AesTeJbHOCTH JII0Jel,
OCHOBHbI€ BellleCTBa U MaTepHaJibl, IPUMeHseMble B }KU3HU COBPEMEHHOT'0
YyeJioBeKa.
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(34)

IIpupodHble ucmoyHuKuU y2a1e8000p0dos (Y2016, npupoOdHbLil 2a3,
He@mb), npodyKkmbl ux nepepabomku, ux poJis 8 6bimy u
NPOMbIUWAEHHOCMU.

OcHo8bl 3K0102uMecKoll 2pamomHocmu. Xumuyeckoe 3azpsisHeHue
okpycaroujeti cpedul (npedenvHo donycmumasi KOHYyeHmpayust
sewjecms — I1/IK).

Po1b Xumuu 8 pewieHuu 3K0.102U4eCKUx npob.aem.

OGbSICHATD YCJI0BHs 6€30MaCHOI0 UCII0JIb30BaHU BELECTB U XUMUYECKUX
peaxkuui B GBITY.

AHanM3MpoBaTh U KPUTUYECKH OL[EHUBATh MHPOPMALIUIO O BIAUSIHUM
MPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBA, TPAHCIIOPTA U JIP. HA COCTOSIHUE

OKpY»KalolleH cpesbl.

YMeTb 0Ka3bIBaTh INEepBYI0 NOMOIIb ITPU XUMUYECKHX 0XKOraxX U OTPpaBJIEHUSAX.

[IpyHUMaTb y4acTHe B 06CYKJ€HUU NTPO6IeM XUMUYECKOH U 9KOJIOTMYECKOH
HalpaBJIEHHOCTH, BbICKA3bIBAaTh COGCTBEHHYIO MMO3ULMIO 110 IPOGJIEME U
npejJaraTb BO3MOXKHBIE YTH €€ pellieHUs C 0N0poi Ha UHPOPMALHIO U3
yuyeGHUKa U CIpaBOYHbIe MaTepUaJibl, pecypcbl UHTepHeTa.
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