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[TOACHUTEJIbHAA 3AIINCKA

ApnantupoBaHHas pabodas mporpamMma IO XUMUU Il OOyYaronuxcs C
3amep kKol Tcuxudeckoro pasputus (mamee — 3[IP) Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHHs  MOATOTOBIEHAa Ha  OCHOBe  DenepanbHOrO  roCylapCTBEHHOIO
0o0pa3oBaTeNbHOTO  CTaHJapTa  OCHOBHOro  oOmero  oOpaszoBanusi  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 . Ne 287) (mamee — DPI'OC 0O0O0),
@denepanbHO alanTUPOBAHHONW 00pa30BaTENbHONW IMPOrpaMMbl OCHOBHOI'O OOWIErO
o0Opa3oBaHus U151 00yYaIOIIUXCs C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbs (IIpuka3
Mumnrnpocsenienusi Poccun or 24 nHosoOps 2022 . Ne 1025), denepanbHoii paboueit
IpOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs IO Y4eOHOMY NpEeIMETy «XUMHUS,
@enepanbHON NPOrpaMMbl BOCHUTAHHS, C YYETOM PACIPEACNICHHBIX II0 KiaccaM
OpoBepsieMbIX TpeOOBaHMM K pe3ynbraraM OcBOoeHMs DenepalibHON aJanTHpPOBAHHON
oOpa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO O0ILEro oO0pa3oBaHus AJisi 00y4aroUIUXCs C
3aI€pKKON TCUXUYECKOTO DPA3BUTHS U DIIEMEHTOB COJEPXKAHUs, IPEICTABICHHBIX B
VYHuBepcaibHOM Koau(pukarope mo xumuu, KoHuenuuu mnpenopaBaHus Y4eOHOIO
npeaMera «XuMHs» B 00pa3oBaTeNbHbIX opraHuzanusx Pd, peanusyrommx oCHOBHbIE
001eo0pa3zoBaTebHbIE TPOTPAMMBI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEII0 B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YueOHublii  mpeamer  «XHMHS»  BXOOUT B NPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHBIE MpEAMETh». B cucTeMe eCcTECTBEHHOHAYyYHOIro 0O0pa30BaHUs
XUMHMSI KaK y4eOHbIN MpeIMET 3aHMMAET Ba)KHOE MECTO B MO3HAHUM 3aKOHOB MPHUPOJIBI,
dbopMHpOBaHNY HAYYHOW KAPTUHBI MHpA, CO3JAHUM OCHOBHI XMMHMYECKUX 3HAHUH,
HEOOXOIMMBIX JIJIsl TMOBCEJHEBHOW XM3HU, HABBIKOB 3/I0POBOTO M 0€30MacHOro is
YesloBeKa M OKpy)Kawlleid ero cpeibl oOpa3a >KM3HM, a Takke B BOCIHUTAaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4EeHHs XMMHMM CBSI3aHA C OBJIAJEHUEM XUMHYECKUM SI3BIKOM,
coOnroiecHueM TMpaBuwil  0Oe30macHOM pabOThl MpPU  BHINOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHH C IPYTUMHU MpeAMETaMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSI CO3/1aHNE 0A30BOTr0 KOMILUIEKCA OMOPHBIX 3HAHUM
[0 XMMHUHU, BBIPAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3pACTy OOyYarOUIUXCs M UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbBI OCHOBOIIOIATAOIIAE XUMUYECKUE
TEOPETUYECKHE 3HAHMS, BKIIOYAIONIME H3YyYEHHE COCTaBa M CTPOEHHS BEILIECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUsA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIIPABICHUS UMU
B LIEJISIX ITOJYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3YYEHUSI HEOPraHUYECKON XWUMHH COCTAaBISET ATOMHO-
MOJIeKyJsipHoe yueHue, llepmommueckuii 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEJICHUSIMU O CTPOCHHMM aToMa, BHUJAX XHMHYECKOM CBSA3M, 3aKOHOMEPHOCTSX
OPOTEKaHUSI XUMUYECKUX PEAKIIMA.



B u3ydeHun Kypca 3HaUNUTEIbHAS POJIb OTBOJUTCA XUMHYECKOMY 3KCIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX pabOT, OMUCAHUIO PE3yIbTaTOB
YUYEHMUYECKOT0 SKCIEPUMEHTa, COOJIOJICHUI0O HOPM U TpaBui Oe30macHoi paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus jaHHON MpOTrpaMMBI B Mpoliecce 00ydeHUs MO3BOJIUT 00ydaronuMcs
¢ 3IIP ycBOWUTH KIIOYEBBIE XMMHYECKHE KOMIETEHLIHMH W TMOHITh POJIb U 3HAYEHUE
XUMHUHU CPEII APYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOJIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO NPHUMEHEHUS HayYHBIX
3HAHWI, OCHOBAaHHOIO HAa MEXIPEAMETHBIX CBA3SIX € npeameramu «OKpyKarouui
mup», «@usuka», «buonorus», «l'eorpadus», «Marematuka» u QopMUPYET
KOMIIETEHIIUM, HEOoOXOAuMbIE Il TMPOJOJDKEHHS  00pa3oBaHusi B 00JiacTu
€CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUH CIOCOOCTBYeT pa3BuUTHIO y oOywaroumuxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KeHUs,  (YHKIMOHAIbHOM  TI'PaMOTHOCTH, YMEHUS
BOCHPUHUMATh M KPUTHUECKH aHAIU3UPOBaThb HHPOPMALMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYUMOCTh IpeAMeTa JUIsl Pa3BUTUS KU3HEHHON KOMIIETEHLUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOAMMBIX JIJIsl TOBCEIHEBHOW H3HU; HABBIKOB 3/I0POBOTO M 0€30MacHOro AJis
YeJIOBEKa M OKPY’KaIoIeld ero cpeipl odpasza *uU3HH; (POPMUPOBAHUM SKOJIOTUUYECKOMN
KYJbTYpBI.

[Iporpamma oTpakaeT coAep)KaHHe OOyYEHHsI NpeIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresibHbIX MoTpedHocTel oOyvatouuxcs ¢ 3IIP. OBnanenue yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAET ONPEACICHHYIO TPYAHOCTh JJIsi 00YYaroIUXCs C
3I1P. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON JIEATETbHOCTH, MEPUOANIECKUMU
KOJIeOaHUSIMU BHUMAaHUSI, MAJIBIM 00BEMOM TIaMATH, HEJIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHWM, MOHWKEHHBIM IT0O3HABATEJIBHBIM HHTEPECOM M HHU3KHM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUsT TPYAHOCTEH B HW3YYEHUH YUYEOHOTO TMpeameTa «XHUMH
HeoOxouMa afanTaius o0bemMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTelIbHBIM
BO3MOKHOCTSIM JIaHHOW KaTeropuu OOYyYaroIIMXCs, y4eT UX OCOOCHHOCTEH pa3BUTHUSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M MEKIPEAMETHBIX CBA3EH,
MOCTENIEHHOE YCIOKHEHUE N3Y4aeMOro MaTepHaia.

[Ipy wu3ydyeHHH XUMHHM HEOOXOJUMO OCYIIECTBISATH B3aUMOJCHUCTBUE Ha
ITOJINCEHCOPHON OCHOBE.

TeopeTnuecknui Marepuall pEKOMEHAYETCS HM3y4aTrb B MPOLECCE IMPAKTUYECKON
nesTenbHOCTH. BO3MOXKHO BBIJIETICHUE OTIEIBHBIX YPOKOB Ha pEIlICHUE 33/a4 B CBA3HU
CO CJOXKHOCTBhIO aHaim3a Tekcra oOydaromumucs ¢ 3[IP. OpraHuueckoe €IUHCTBO
MPAKTUUYECKOM M MBICIUTEIbHOW NEATEIbHOCTH OOYYAIOIIMUXCS Ha YPOKax XUMHH
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUHM XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX)
MOHATUHN ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHMS MaTepuara.

[enum u 3a7aun u3yueHus yaeOHOTO peaMeTa « XUMHUS)
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OOmume wnenu wu3ydeHHs Y4YeOHOro TMpeaMeTra «XUMUsS» NPEICTaBICHbI B
@OenepanpHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpazoBanus. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
o0pa3oBaHMsl, HAMPABIEHHOCTH OOYYEHHs Ha PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue e€ MHTEIUIEKTa U o0miel KynbTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JKATh CBOE 00pa30BaHKME CAMOCTOSITEIHLHO B HACTOAIIEE BpeMs SIBISIETCS OJIHOM
U3 BOKHEUIINX QYHKIUN y4eOHBIX IPEAMETOB, B TOM YHCIIE U «XUMUN.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTebHYIO IporpaMmy,
JOMUHUPYIOIEE 3HAUCHHUE MTPUOOPETAIOT TaKUE IENH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IIPUHATHIO PEIICHUI, CTOCOOHOM aJanTHPOBATHCS
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HH;

HalpaBJI€HHOCTh OOY4YEHHUs HAa CHUCTEMAaTUYEeCKOe NPHUOOIIEHUE Yydalluxcs K
CaMOCTOSITEJIbHOM MO3HABATEIHLHOM JESITEIbHOCTU, HAYYHBIM U MIPAKTUYECKUM METOJaM
NO3HaHMs, (POPMUPYIOLIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieueHue yCIIOBUHM, CIOCOOCTBYIOIIUX MNPHOOPETEHUIO O0y4aroIUMUCS
OTbITA Pa3HOOOPA3HOM JCSATEIBHOCTH, MIO3HAHUS U CAMOTIO3HAHUS, KIIFOUEBBIX HABHIKOB
(KJTIOYEBBIX KOMIIETEHIIMM ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITEIbHOCTH;

dbopmMupoBaHuE YMEHHI OOBSCHSATH M OIICHUBATH SIBICHUS OKPY)KAIOIIEro MHpa
Ha OCHOBAaHWH 3HAHUU W OTIBITA, TTOJYICHHBIX MPU N3YICHUN XUMHUH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAHUU IS BBIPAOOTKM HKOJOTHYECKH IIeIecoo0pa3Horo
MOBENIEHUS B OBITY U TPYIOBOU JESATEILHOCTH B IEJIIX COXPAHEHHS CBOETO 37I0POBBS U
OKpY>KaroIlel MPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUYECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUYeHHUS.

Kypc HampaBiieH Ha pelieHue caeayonmx 3a1ad, 00ecneynBaouX pealn3alnio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIbHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommmxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX U TMPAKTUYECKOM TPUMEHEHUN; OBJIaICHUE TTOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HaHHE OOBEKTHBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpraHWYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yrTyOJeHrne MpeCTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMHM XMMHYECKOM TPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIIEHWBATh XU3HCHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
0e30macHOro 0oOpalieHus ¢ BEUIeCTBaMH, HCIOJIb3YEeMbIMH B IOBCEIHEBHOM >KU3HU;
YMEHHMEM aHaJU3upoBaTh M IJIAHUPOBATh SKOJOTHYECKH O€30MacHOE IOBEACHHUE B
LEJISIX COXPaHEHUS 30POBbs U OKPY>KAIOIIEH CPe/Ibl;



dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMHU SIBICHUSIMUA U TPOLECCAMH, MPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHAThH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHUS BEIIECTB,
HAOMIOACHUST 3a UX MPEBPALICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOJIb30BaHUEM JJaOOPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHUM XHUMHUYECKOM HAyKd W pEIICHUU
COBPEMEHHBIX HKOJIOTHUECKHUX MPOOJieM, B TOM YHCIIE€ B MPEAOTBPALICHUN TEXHOTCHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBUH Ui YCBOEHHS MPOTPaMMHOTO Marepuaia OOyJaroIUMHUCS C
3IIP. bosnblioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAHEHUHU 00IIero 6a30BOro YpOBHSL.
OH J0MKEeH MO COAEpXKaHUI U 00beMy OBITh alallTUPOBAHHBIM AJI O0YYarOUIUXCS C
3IIP B cooTBETCTBUM C HUX OCOOBIMH 00Opa3zoBaTEIbHBIMU MOTpeOHOCTSIMH. Cremyer
o0JierynTh OBJIaJeHue Mmarepuasiom oOyvatomumucs c¢ 3IIP mocpencTtBom  ero
JETAILHOTO OOBSICHEHUS C CUCTEMATHUYECKUM IOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM
B NPUMEHEHUM 3HAHWUW C HUCIIOJIb30BAHUEM IPUEMOB AJTOPUTMU3AILMHU U BU3YaJbHBIX
ornop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHraa.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
OTIOpa Ha MEXIIPEIMETHBIE CBSA3H BOIPOCOB, M3Y4aeMbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU TpenMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTtpuBaTh OAMH M TOT JK€ YYeOHBI MaTepuand C pa3HbIX TOYEK 3peHHS,
MEXIIPEMETHBIE CBSI3H CIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpPEIJICHUIO MOJIYYEHHBIX 3HAHUM U IPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOydJaronmxcsi yMEHui aHaIUu3upoBaTh, CPAaBHUBATh, 0000IIATh U3yYyaeMbIil MaTepual,
IUTAaHUPOBATh MPEACTOSIIYI0 padoTy, OCYILIECTBISATh CaMOKOHTpoJb. HeoOxommmo
IOCTOSTHHO ~CJIEUTh 3a MPAaBWJIBHOCTHIO PEUYEBOro O(OPMIICHUS BBICKA3bIBAHUN
obyuatrommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMM TOBEJCHUS M JI€ATENbHOCTH, oOyyatonuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOJWM CTPOXKAWIINUKA KOHTPOJIb
COOJII0O/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU NPOBEICHUU JTab0paTOPHBIX padoT B
XUMHUUYECKOM KaOWHETE.

IIpumepHble BuABI aesATeabHOCTH oOy4yawomuxcsa ¢ 3IIP, o0yciaoBieHHbie
0c00bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00€eCTIeYMBAKOIIHE OCMBICJIEHHOE
OCBOEHHE CO/IeP:KAHNU 00Pa30BaHUsI MO NpeaMeTy « XHUMHUSD»

Conepxxanue BUAOB jesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xumuu
oTpeensieTcss UX 0COoObIMU OOpa30BaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
ucnonbzyeMbix B @OIT OOO oOumx st Bcex oOydaroluxcs BUAOB JIEATEIbHOCTH
ClleqyeT YCWIHTh BHUJIbl JEITEIbHOCTH, CcleuuuyHble s JaHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIEHHOTO OCBOCHMSI COAEpkKaHHs 00pa30BaHUs
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[0 TNPEAMETY: YCUJICHHE MPEIMETHO-NPAKTUYECKOU JEATeIbHOCTH C aKTUBU3ALUEH
CEHCOPHBIX CHCTEM; YEPEAOBAaHUE BUIOB ACATEIBbHOCTH, 3aJCHCTBYIOIINX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha allfOPUTM; «IOLIATOBOCTH» B
U3YYCHUH MaTepualia; MCIOIb30BaHUE JOTMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, I1a0JI0HBI, ONOPHBIE Ta0IUIbI). g pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JieJlaTh BBIBOJBI, (OPMUPOBAHMS TI'PAaMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HEO0OXO/IMMO HCHOJIb30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEIyeT
YACINUTh OOYYEHHUIO CTPYKTYPUPOBAHHIO MAaTepHalia: COCTAaBIECHUE PHUCYHOUHBIX U
BepOANBHBIX CXEM, COCTaBJieHME TaOJHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaUYEHHBIMU OCHOBAaHUSAMHM TSI KJIacCU(PUKAIMA M HAMOTHCHUE WX MPUMEpPaMU |
zp.

[IpumepHast TemaTuueckasi U TEPMUHOJIOTUYECKas JIeKCUKa cooTBeTcTBYeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3[IP cymiecTBEHHBIMU SIBISIOTCS MPUEMBI PaOOTHI C
JEKCUYECKUM MaTepuaaoM 1o mnpeaMery. [lpoBomutcs crenuanbHas padoTa 1o
BBEJICHUIO B AKTHUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHHU.
N3yyaeMbie TepMUHBI BBOJSTCS HA MOJIMCEHCOPHOW OCHOBE, 00si3aTelibHAa BU3yalbHas
MOJIJIEPXKKA, AJITOPUTMBI PA0O0THI C ONPE/IEICHUEM, OTOPHBIE CXEMBI JIJISl aKTyaJlu3aIluu
TEPMHUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM ILJIaHE

B cootBerctBUM Cc @DenepaibHbIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOT'O OOHIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XHUMHs» BXOJIUT B
npeaMeTHy0 00aacTh «EcTecTBeHHOHAYUHBIE MPEIMEThI» U SIBISETCS 00s13aTEIbHBIM
JUTSL UBYUYEHUS.

Y4eOHbIM IMJIaHOM Ha €€ u3ydeHue oTBefeHO 136 yuyeOHbIX 4acoB — IO 2 4 B
HEJIEN0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootBerctByer DOI'OC OOO, pas3paboTaHo C y4eTOM
@denepanbHOl  OCHOBHOW  0Opa30BaTENbHOW  MPOTPAMMBI  OCHOBHOTO  OOIIETo
oOpazoBaHusi 1O y4eOHOMY TMpeaMeTy «XUMHUS», COOTBETCTByeT DdDenepaibHON
aJanTUPOBAHHOW OCHOBHOW 00pa3oBaTeNbHONM TMPOrpaMMe OCHOBHOTO  OOIIETrO
0o0pa3zoBaHUs 00YUAIOIIUXCS C 33JIEPIKKOM MCUXUYECKOTO PA3BUTHSI.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «X1UMMU»

COHEPKAHUE OBYUEHNA B 8 KITACCE

[IepBOHaYaIbHBIE XUMHUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Terma W BelecTsa.
@u3NUeCKre CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwucteie BemectBa u cMecu. CmocoObl pazgenenus cmeceir. [IpaBuna
0e30macHOro OOpaIIeHus ¢ BEIEeCTBaMH U J1abopaTopHBIM 00opynoBanueM. *[lonsTue
0 METOJIaX MO3HAHUS B XUMHUU.™

ATOMBI U MOJEKYJIbl. XMUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHUYECKHX
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aneMeHToB. OTHOCHTENbHAS aTOMHasi Macca. [IpocTeie U cinoxHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BeliecTB.* OTHOCUTENbHAas MOJIEKYJsipHass Mmacca. MaccoBas
JI0JI1 XUMUYECKOTO DJIEMEHTa B COCTMHEHUU.

duznyueckre W XUMUYECKHE SIBJICHUA. XuUMUYeckas peakuus. [lpusHaku
XUMUYECKUX pEaKIuh. YpaBHEHUS XUMUYECKUX peakluid. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Krnaccudukanus XUMHYECKUX peakiuuil (COeNMHEHUs, pa3IOXKEeHHS,
3aMeIleHus, OOMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B J1a0OpaTOpuu W MpUEMAMH OOpallleHUs C J1a0OpPaTOPHBIM O0OPYJAOBAHUEM;
U3yuYeHHE U OMNHUCaHhe (PU3UYECKUX CBOMCTB OOpa3llOB HEOPTaHMYECKUX BEIIECTB;
HaOmoeHne (pu3nyeckux (IJIaBICHUE BOCKA, TASTHHUE JIb/IA, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHIEHCAIUS BOJbl) U XUMUUECKUX (TOpPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOM) sBJICHUM, HAOJIIOJEHHWE M OMNMCAHUE
NPU3HAKOB NMPOTEKAaHUS XUMHUYECKUX peakuuil (pas3jio’KeHHe caxapa, B3aHMMOJEHUCTBHUE
CEepHOM KHCJIOTBl C XJOpHIOM Oapusi, pasioxenue rujapokcuaa meau (1) npum
HarpeBaHuH, B3aUMOJICHUCTBHE kefie3a ¢ pactBopoM cosn Meau (II));uzyuenune cnocoOoB
paszzaeneHust cMeceil (C TOMOILBI0 MarHuTa, (PUIBTPOBAaHKE, BbIIIAPUBAHUE, AUCTUILIALIMS,
xpomarorpadusi), MPOBEJEHUE OYUCTKH NOBAPEHHOH COJIM; HAOJIIOJICHUE U ONHCAHUE
pe3yabTaTOB TPOBENEHUS OIbITa, HWUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHSI MAacChl;
CO3/IaHHE MOJIETIEN MOJEKYJ (IIAapOCTEPKHEBBIX).

Baxueiimme npeacTaBuTeNI HEOPraHMYECKNUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BelecTBo. Haxoxknenne Kuciopoja B Ipupoje, (pu3ndeckue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHus mpoCTbIX M CIOXKHBIX BemlecTB. CrocoObl MOJydeHUs KUCIOpoJa B
nabopaTopur *u mpoMmebltuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue 00 okcugax.
Kpyrosopot kucinopoaa B npupoje. *O30H — ajtoTponHasi MOAUPUKAIUS KUCIOPOJa.

TemnoBo# 3pPexT XuMHUYECKON peakiiuyi, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE pEaKMK. TOIUIMBO: Yrojib U METaH. 3arps3HEHUE BO30yXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIOS.™

Bonxopox — aneMeHT M IpocToe BewiecTsBo. HaxoxaeHue Bonopona B IPUPOJE,
(du3nyuecKkrue U XMMUYECKUE CBOICTBA (Ha MPUMEPE B3aUMOJCHCTBUS C HEMETAJIIAMU U
OKCHJAMU METaJUIOB), TPUMEHEHHUE, *crocoObl monyyeHus.™ IloHsTue o Kuciaorax u
COJISIX.

KonuuectBo BemectBa. Monbs. MonsipHas macca. 3akoH ABoraapo. MossipHbIi
00BEM Ta30B. Pacuetsl o xumuueckol opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUU, KOJIMYECTBA BEILECTBA, MOJSIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pac4€Tbl 1o XUMUYECKUM YPaBHEHUSM.

*@uznueckue cBorcTBa Bonbl.* Boma. Ee cocraB, ctpoeHue u moiiekyibl. *Boaa
Kak pactBoputenb.* PactBopbl. *IIoHSITHE O HACHIEHHBIX W HEHACHIIIEHHBIX
pactBopax. IloHsiTue pacTBOpMMOCTH BellecTB B Boje.* Pacuer maccoBoil noium
BEIIeCTBa B pacTBOpe (IMpOLEHTHas KOHIEHTpamus). MaccoBast 10y BellecTBa B
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pactBope. *XHUMHUYECKHUE CBOMCTBA BOABI (Pa3IOKEHUE, PEAKIIMUA C HATPUEM, OKCHIOM
Kanbuusa, okcuaoM cepbl (IV) peakunum ¢ mertamnamu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonstue 00 ocHoBaHUsX. POk pacTBOPOB B MpUPOJIE€ U B )KU3HU YEJIOBEKA.
KpyroBopot Bombl B mpupoje.* 3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYHMCTKA
IPUPOJHBIX BOJ.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *IlonyueHne™ U XMMUYECKUE CBONCTBA OKCHJIOB
(B3ammogelicTBue C BOAOW, Kuciotamu, meiodamu). OcHoBanus. Krnaccudukarus
OCHOBaHMW: IIEJIOYM W HEPACTBOPUMBIE OCHOBaHUA. HoOMeHKIaTypa OCHOBaHUM.
du3MUeCKUe M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, coJisiMH). *TlomydeHne ocHOBaHUM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aUMOJICUCTBHE C METaIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJIIMM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl mosydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa CoOJei,
*CcnocoObl MOTyYEHUs™, B3aMMOJICHCTBUE COJIEH C MeTa/lllaMU, KUCJIOTaMH, IIeJI04aMu
U COJISIMU, TPUMEHEHHUE.

[Tonste 006 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMHUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IIEJI0YaMHU, Pa3IoKEHUE MpU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXKAY KJacCaMM  HEOPTraHMYECKUX  COCAUMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3J/lyX€; MOJyYCHUE U U3YyUYCHHUE CBOMCTB KUCIOPO/Ia; HAOII0IEHHE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM M YCIOBHUSI BOSHUKHOBEHHUS M MIPEKPAIEHUS TOPEHUs (T10Kapa);
O3HaKOMJIEHHE ¢ 00pa3llaMHu OKCHJIOB U OMKMCAHHE WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpoja (TOpeHue); HaOI0IeHUE 00pa3loB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OIPEICIEHHOM MACCOBOW JIOJIEW PACTBOPEHHOIO
BEIIECTBA; B3aMMOJICUCTBUE BOJBI C METAUIaMU (HaTpUeM U KajbIlueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUIECOMATEPHUAJIOB); OIPEIEICHUE PACTBOPOB KHUCJIOT U IIEIOYEH ¢
MOMOIIBI0  MHAMKATOPOB; HCCIEIOBaHUE OOpa3lloB HEOPTraHUYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB; HAOIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pPacTBOpax
KHUCIIOT U 1eJiouei; n3yyenue B3aumosenctsus okcuaa meau(ll) ¢ pacrBopom ceproit
KHUCJIOTHI, KUCJIOT ¢ METaJlJIaMU, PeaklMil HeUTpaiu3aluu; MoJyuYeHre HEPaCcTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO MeTa/ula JAPYruM W3 pacTBOpa COJIM; pelIeHue
OKCIEPUMEHTAJIbHBIX 3aJlad 1Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHUX
COCIIMHEHUI.

[Tepunoanueckuii 3akoH u [leprnoanyeckas cucteMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbLHbBIC PEAKIINH.



[lepBbie MONBITKH KIacCU(PUKAIIMN XUMUYECKUX 3yieMeHTOB. [loHATHe 0 rpymmax
CXOAHBIX JJEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaJUIbl, TIaJIOTEHBI,
UHEPTHBIE Ta3bl). *DJIEMEHTHI, KOTOpble 0O0pa3yloT aM(OTEpHbIE OKCUABI U
TUAPOKCUIBI.*

Ilepnonnuecknii 3akoH. Ilepuogmyeckas cucTteMa XWMHYECKHX 3JIEMEHTOB
. 1. MeHnneneesa. Koporkoneprnonnas " * IIMHHONIEpHOAHAS ™ (bopMsI
[lepnomnueckon cucrembl xuMuueckux syieMeHTOB . WM. Menneneesa. Ilepuonbsl u
rpynnsl. PU3NYECKUA CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOAA U TPYIIIbI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX sifep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX 000J0YeK aTOMOB HEPBBIX 20 XMMHYECKUX 3IeMEHTOB lleproanyeckoit
cucrembl J[. 1. Menneneea. XapakTepUCTMKAa XHMHUYECKOIO JJIEMEHTAa IO €ro
nonoxxenuto B [leprnonnueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOIOB U TJIABHBIX
HOATPYyNIl, B 3aBUCUMOCTH OT AaTOMHOro (HOPSAKOBOrO0) HOMEpa 3HauyeHHe
Ilepuoguyeckoro 3akoHa u Ilepuoandeckor CUCTEMBI XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [1. V1. MenneneeB — yu€Hblid U TpaKjaHUH. ™

Xumnyeckass cBs3b. KoBasmeHTHass (moJjisipHasi W HEMOJIIpHAsi)  CBS3b.
*DNEeKTPOOTPULIATEILHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB. ™ VIOHHAas CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipomeccsl
OKHCIICHHS U BOCCTAHOBJICHHS. OKHCIIUTEIN U BOCCTAHOBUTEIIN.

XUMHUYECKUI SKCHEPUMEHT: HW3y4eHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJIOB; B3aHMMOJICUCTBUE THAPOKCUAA [IMHKA C PACTBOPAMH KHCJIOT WU LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS).

MexnpeaMeTHbIe CB3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHM B 8 KIacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK U TOHSATUMN, SIBJISIONIUXCS CUCTEMHBIMHU TSI OTJCJBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA (akT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiacCcudUKaIus, NepruoInIHOCTb, HAOIIOIEHNE, YKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: mMaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH, U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsj, BEIIeCTBO, TeI0, O0O0bBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MUECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHeThI, 3BE3/1b1, CoTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE MOPOABI, TMOJIC3HBIC
HCKOMaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.
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COLEPKAHUE OBYYEHMUS B 9 KIIACCE

BemecTBo 1 XuMHueckas peakuus

[Tlepuonnyeckuit 3akoH. Ilepuoanueckass cUCTeMa XUMHMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CrTpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMAOB, KAIHs, KalIbLMsI U UX COCAUHEHUHA B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leprnonmyeckoil cUCTEME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemlecTBa: BHUABl XHUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX
pPEETOK, *3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEMIETKY U BUIA
XUMHUYECKOH CBSI3U. ™

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOaHas U
TpUBHAJIbHAS). XMMHUECKHE CBOWCTBA BELIECTB, OTHOCSIINXCS K Pa3IMYHbIM Kilaccam
HEOPraHWYECKUX COCAMHEHUM, TCHETUUECKAs! CBSA3b HEOPIAaHUYECKUX BEILECTB.

Knaccudpukanus XuMu4ecKux peakluid 1o pa3ndHbIM MpU3HAKaM (IO YUCIY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMU BEILIECTB, MO TEMJIOBOMY 3P (EKTy, IO U3MEHEHUIO
CTENIEHEW OKHUCJIEHUS XMMHMUYECKHX D3JEMEHTOB, *NO OOpaTUMOCTH, IO Y4YacCTHUIO
Kataiu3aTopa).* DK30- W DJHJIOTEPMUYECKHE peakuuu. *TepMOXUMHUYECKUE
ypaBHEHUA. ™

*TloHsiTHE O CKOpPOCTH XHMHuYecKoWl peakuuu. [lonarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOrE€HHBIX U TE€TEPOrCHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BIUAIOIINE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBeCHUA. ™

OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. CoCTaBIIEHHE YPABHEHUI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTUYECKAs JTHCCOLMALNS.
DNEeKTPOAUTBI U HEANEKTPOJIUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUAIUH
BELIECTB C pAa3IMYHBIMU BHJAMH XHMHYECKOW CBs3M. lloHsaTme o creneHu
nucconuanuu.™ CUuabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakiuu nonHoro oOMeHa. YcClIOBUS MPOTEKAHMS PeakUUid MOHHOTO OOMeHa 10
KOHIIa. [losHbIE M COKpaIEHHBIE HOHHBIE YPABHEHUS PEAKUNNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBaHMM W COJIel B CBET€ NPEACTABICHUA OO0 3JIEKTPOJIUTUUYECKON
nucconmannu. Cpena pactBopa. KadecTBEHHBIE peaklMM HAa KATUOHBI W AHUOHBL:
XJopua-, OpoMuna-, uoAuA-, cyiabdar-, KapOoHaAT-, CWIMKaT-, (ocdar- aHUOHBI;
TUJPOKCUA-UOHBI; KaTMOHBI aMMOHUSI, MarHus, Kajbllys, allOMUHUS, kene3a (2+) u
(3+), meau (2+), uMHKA, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPaXx.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C MOJEISIMHA KPUCTAUITMYECKUX
PEIIETOK HEOPraHMYECKUX BEIECTB — METAJUIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJIOpUIA HATpHUs); HCCIEAOBAHME 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MTPOLIECCA AUCCOLUUALIMM KUCIIOT, IEN0YEH U
cojeii  (BO3MOXKHO  HCIIOJIb30BAHME  BHUAECOMATEPHUATIOB); MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONTUX TPU3HAKU TMPOTEKAHUS peakIuii MOHHOro oOMeHa (oOpazoBaHue
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0CaJIKa, BBIIECJIECHHUE raza, 00Opa30BaHHE BOJIbl); OMbBITOB, WJLTIOCTPUPYIOLIMX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakuui (TrOpeHHe, peakuuu pPas3iiokKeHHUs,
COEIMHEHMS); PACIIO3HABAHUE HEOPraHMYECKHX BELECTB C IOMOILBIO KayeCTBEHHBIX
peakiuil Ha HOHBI; PEILICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTamibl 1 ux coeIMHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (GU3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha NMpHUMeEpPE XJopa (B3auMOJEHCTBUE C
MeTaljlaMd, HeMeTallaMd — BOJAOPOJOM U  KHUCIOpOAOM, *miemoyamu™).
Xnoposogopoa. ConsiHast KHCIOTa, XMMUYECKUE CBOMCTBA, *momyueHue™®, mpuMeHEeHHE.
* JleficTBHE XJI0pa M XJIOPOBOJIOPOJIa Ha OPTaHU3M 4YelioBeka.™ BakHenrme XIopuasl U
UX HaX0XJIEHHE B PUPO/IE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJIa U CEpbl. XapaKTEePHbIE CTEIIEHU OKHUCICHUS.

CrpoeHue M (QuU3MYECKUE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEPHI.
AnnoTponHble MOAM(DHUKALMU KHUCIOpOAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMopelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJIOM, MeETajljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THON M cepHOM KucioTamu).* CepoBOAOPOI: CTPOECHHUE,
(¢uznyeckue U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJBHBIE CBOMCTBA).
Oxcunbl cepbl KaKk MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTta: (pu3nvecKkue
U XUMHYECKHE cCBoicTBa (oOmme u crnenuduyeckue). Conau CEepHOM KHUCIOTHI,
KaueCTBEHHas peakius Ha cynbdaT-uoH. CepHucras KucioTa. *XUMUYECKHE PEaKLIUH,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJyYeHUs] CEpHOM KHUCIOTHI.™
Haxoxnenue cepel u €€ coequaeHnid B npupose. [I[puMeHeHune cepol U €€ COETMHEHUH B
ObITY M B TPOMBIIUIEHHOCTH. *XHMMHUECKOE 3arps3HEHUE OKpYKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpaIieHus. *

OO6mast xapakTtepucTuka osieMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB a30Ta U (ocdopa, XapakTepHbIE CTEIIEHU OKHCICHUSI.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupome. AMMuak: (U3MUECKUE M XHUMHUYECKHE CBOICTBa
(OKHCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOIO pacTBOpa), *HOJydeHHE™ U MPUMEHEHUE.
Conm aMMoOHUS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOWCTBA (pa3yioxeHue,
B3aUMOJICHCTBUE CO IeoyaMu), npuMmeHeHue. KadecTBeHHass peakiusi Ha HOHBI
aMMOHMsI. A30THas KHUCJIOTa, €€ (Qu3MUecKue M XUMHUYECKHE CBOMCTBa (0oOuIue u
cnenuduueckue), *nomydenue.®* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJE aMMOHHMSI B Kau€CTBE MHHEPAJIbHBIX YIO0OpEHUM.
*XUMUYECKOe 3arpsi3HEHUE OKPYXKAIoIIEeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIOTHbBIE
JOXKH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB).*

dochop, *ammorponusie Mogudukamuu docdopa,* Guznueckrne U XUMUIECKUE
CBOMCTBa (B3aUMOJICHCTBHE C MeETaJIaMH, HEMETaJUIaMU, *KOHIEHTPUPOBAHHBIMU
a30THOM W cepHOil kmciotamu).* Okcupa docdopa (V), oprodochopHas KHCIOTA:
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¢usznyeckue M XUMHUYECKHWE CBOWCTBA, *mosydeHue.* *[loHsTne O MHHEpaNbHBIX
ynoOpeHusx: HUTpaThl U ¢ocdatbl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* Oomas
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHHUsA. BajleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIEHHS aTOMOB YIJIepojaa H
KpeMHus. PacnipocTpanenue yriepojia B Ipupojie, XapaKTepHbI€ CTETIEHH OKUCIICHUS.

VYraepon, amwiorponHele Moaudukamuu (rpadur, anamas), GU3NYECKHE W
XUMUYECKME CBOMCTBA TMPOCTBHIX BEIIECTB (B3aMMOJEWUCTBHE C  METaJllaMH,
HEMeTalaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AnmcopOuusi.
KpyroBopot yrnepoaa B npupozge. OKCuabl yriepoaa, ux (Gu3nuecKue U XUMUYECKHE
CBOWCTBA, IIOJIyYEHHE W IPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*DJxosormdeckue TMpoOJeMbl, CBs3aHHBIE C oOkcuaoMm yriaepona(lV); rumotesa
IJI00QJBPHOTO TIOTEIICHUST KJIMMaTa; MapHUKOBBIN 3 dexT.* YrompHas Kuciota U e
CoJIu, MX (U3MYECKHEe W XHMHUYECKHE CBOWCTBA, *MOJy4eHUE M IpPUMEHEHHe.™*
KauecTBeHHass peakuusi Ha KapOoHaT-uoHbl. Vcmosnb3oBaHue KapOOHATOB B OBITY,
MEIULUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

OOuue npeacraBiaeHUs 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS] OpPraHUYECKHX
COEIMHEHUN yriiepoja (Ha MpuUMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHOM KHUCIIOTHI.
*Nx coctaB um xumuueckoe crpoeHue. Knaccudukanus OpraHM4ecKHX BeIecTB.*
[TonsTe 0 OMOJOrMUECKH Ba)KHBIX BEIECTBAaX: JKUpax, OeNKax, yrieBojax — M HUX
POJIM B KM3HU 4eloBeKa. *MarepuanbHOE €MHCTBO OPraHUYECKUX M HEOPTraHUYECKUX
COEIMHEHHI. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUSl C MeETallaMH M HEMETaUlaMH), *moiydyeHue® H NpHUMEHEHHE.
*CoenuHenus kpemHus B npupoje. OOmue npeacrapienus 00 okcuae kpemHusi(IV) u
KpeMHHEeBOU kucinoTe. CUIMKaThl, PU3NYecKue 1 XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
MpUMEHEHUEe B  OBITYy, TMPOMBILJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTPOMUTENBHON W [p.). BaxkHeline cTpoUTENbHbIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, OETOH, Kele300eToH. [IpobaeMbl 6€301acHOT0 MUCIOIb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCHEPUMEHT: H3yuyeHHuEe 00pa3l0B HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJIIHOM KHCJIOTBI, IPOBEACHUE KAUYECTBEHHBIX PEAaKUHUU Ha XJIOPUI-UOHBI U
HaOJIOJIEHUE TPU3HAKOB HUX MPOTEKAHMs; ONBITHI, OTpa)arouie (U3NUEecKue u
XUMHUYECKHE CBOICTBAa TrajoOreHOB W HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB); O3HAKOMJIEHME C O0Opa3lamMu  XJIOpUI0B  (TajJOT€HUIOB);
O3HAKOMJIEHHE C OoOpa3laMu cepbl U €€ COeAUHEHUSAMH (BO3MOXKHO MCMOJb30BaHUE
BUJICOMATEPHUAJIOB); HaAOIIOJICHUE TMpoliecca OOYIJIMBaHUS caxapa IMOJ JACHCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3yUEeHUE XUMUYECKUX CBOMCTB pa30aBIeHHON
CEPHOM KUCIIOTHI, TPOBEACHUE KAUeCTBEHHOM peakluu Ha Cyab(aT-uoH U HaOII0AeHUE
npu3HaKa e€ MpoTeKaHUs; O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBaMH a30Ta, pocdopa
U UX COEIMHEHU (BO3MOKHO MCIOJIb30BAHHME BHIeOMAaTeprasoB), 00pa3liaMu a30THBIX
1 pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHne ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PeaKIMil Ha MOH aMMOHMS U PocaT-uOH U HM3yUEHHE MPHU3HAKOB UX
MPOTEKaHUsl, B3aUMOJICCTBUE KOHUECHTPUPOBAHHOM a30THOW KHCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIB30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTAUIMYECKUX
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pemérok anMasa, rpaduTa; O3HAKOMJICHHE C IMPOLECCOM aJIcopOunu pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YyIJIEM M YCTPOHCTBOM MPOTHUBOTasa; IMOJy4YeHHE
YIJIEKHCIIOTO Ta3a U U3YYEHHE €r0 CBOWCTB; MPOBEACHUE KAUYECTBEHHBIX PEaKIUN Ha
KapOOHAT- M CHJIMKAT-HOHBI U U3yYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHUE C
HPOAYKIMEH CHIIMKAaTHOM MPOMBIIIEHHOCTH; PelIeHNe IKCIEPUMEHTAIBHBIX 33aa4 110
Teme «BakHelre HeMeTalluIbl U UX COSTMHEHUS.

Meramibl 1 UX COETUHECHUS

OOmras xapakTepUCTUKA XUMHYECKUX AJIEMEHTOB — METAUIOB HA OCHOBAHUU
UX noyoxkeHuss B llepuoanyeckord — cUCTEME  XMMHUYECKUX  DJIEMEHTOB
1. . MenaeneeBa u ctpoeHus: atomoB. CTpoeHrne MeTaJuioB. MeTtannuueckas CBs3b U
METa/VIMYEeCKasi KPUCTALUIMYECKAsT PelIETKa. DJICKTPOXUMUUYECKUN Pl HANPSIKEHUU
MeTauioB. DU3MYECKHME W XUMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBHE C
KHCIIOPOJIOM, BOAOM, KuciaoTamu). *O01mue cnocoOsl mosydeHus: Mmeramio. [lonsTue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, JIOPATIOMUHNI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[Ilenounsle Merayuibl: mnojoxkeHue B l[leppoanmyeckon cucremMe XUMHYECKUX
anemeHnToB JI. . MenneneeBa; crtpoeHue aromoB.  HaxoxzaeHue B mnpupoje.
dusznueckre W XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUIBI U
TUAPOKCUBI HATpUS U Kanud. [[puMeHeHre MEeI0UYHbIX METAJIOB U UX COCTUHEHUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepronnueckoit cucreme xumnudeckux anemeHToB /Jl. M. MenneneeBa; ctpoeHue ux
aTOMOB; HaxOXJeHue B mpupoaec. Pu3nUecKue M XUMHUYECKHME CBOWCTBA MarHus W
Kayblus. BaxkHelme coequHeHus] Kanblus (OKCUI, TUAPOKCH, coiu). *JKECTKOCTh
BOJBI U CIIOCOOBI €€ yCTpaHEeHUs . ™

AnmoMuHu: TIonoxkeHue B llepmogmueckod cHUCTEME XMMHUYECKHX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroma; HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenne B Ilepruoamyeckod CHUCTEME XHMHUYECKUX DSJIEMEHTOB
. 1. MenneneeBa; CTpO€HME aroMa; HaxoxaeHue B npupone. Dusznueckue u
XUMUYECKHE CBOMCTBA Kelle3a (B3auMOICHCTBUE C METAJJIaMU, KUCIIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xkenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa u
*nonyyeHue.*

XUMUYECKUI 2KCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMu METa/IOB U CILJIABOB,
X (pU3NUEeCKUMH CBOMCTBAMU; U3YUYEHUE PE3YJILTATOB KOPPO3UU METAIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOACHCTBUSI OKCHUJIA Kb U
HaTpus C BOJOM (BO3MOXXHO MCIIOJIb30BAaHUE BHUIEOMATEPUAIOB); HCCIEIOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHsS Kejie3a B KHUCIOpojae (BO3MOXKHO
HCIIOJb30BaHUE BUIEOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kaublius, amtoMuHus, uuHka, xene3a(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MPOIIECCOB OKPAIIUBAHUS TNIAMEHU MOHAMH HATPHS, KIS U
KaJblus (BO3MOXKHO HCIIOJB30BAHKME BHIEOMATEPHAIIOB); MCCIENOBaHNE aM(DOTEPHBIX
CBOWCTB THAPOKCHUA AIFOMUHUSI U TUAPOKCUA [IUHKA; PEUICHUE SKCIIEPUMEHTAIbHBIX
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3a71a4 o tTeme «Baxkaenme MeTaJuIbl U UX COETUHEHUSY.

XHAMHMS U OKpy>Karouas cpesa

*HoBble MaTepuanbl U TEXHOJIOTMH. BellecTtBa M MaTepuasnbl B MOBCEJHEBHOU
KU3HM dYesloBeKa. XHMHMS M 310poBbe. be3zonmacHoe HCIONb30BaHHE BEIECTB U
XUMHUYECKUX peakuuid B ObiTy. [lepBasg momomp 0OpU  XUMHYECKHX OXKOTax
1 OoTpaBiieHUsAX. OCHOBBI SKOJIOTMUYECKON IPaMOTHOCTH. ™

*XumMuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AOMyCTUMAas
koHieHTpanus BemectB — [1JIK). Ponb xuMuu B peliieHHH 3K0JI0rHYeCKUX npooiem.™

*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIN Tra3, HEPTH),
MPOJYKTHI KX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIUIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3yYEHHE O0pa3LOB MaTepUalioB (CTEKIJIO, CIUIABBI
METaJUIOB, MTOJIMMEPHBIE MaTEpUaIIbl).™

MexnpenMeTHbIe CBA3U

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU M3yYeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMA,
TaK U TOHSATUMN, SIBJISIONIUXCS CUCTEMHBIMHU JIJISi OTJCJBbHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO1mMe ecTeCTBEHHO-HAY4YHbIE TMOHSATHA: HAy4HbIH (paKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CHHTE3, KJIacCu(UKaIs, IEPHUOTUNIHOCTD, HAOTIOICHUE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, W3MEPEHHE, MOJICb, SBIICHHUE, MAPHUKOBBIA 3(PQPEKT, TEXHOIOTHS,
MaTepHuabl.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU, W3OTOIIHI,
PaaMOaKTUBHOCTh, MOJIEKYJa, JACKTPUICCKUN 3apsl, MPOBOIHUKHU, TOTYIPOBOIHUKH,
IVDIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTA/NIMYECKas pemETKa, CIUIaBbl, (U3HUYECKUE
BEJTUYHMHBI, CAUHUIIBI H3MEPEHMs,, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Omocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
yI0OpEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
HCKOIIaeMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJJMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHMA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» AOKHBI COBMAAaTh ¢ pesyiapTatamMu denepanbHoi paboueid MporpaMMbl
OCHOBHOTO 00111eTO 00pa3oBanus. Hanbosiee 3HAYUMBIMU SIBISIOTCS:

JINMYHOCTHBIE PE3VJIBTATDI:

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHUS MPOTPAMMBI  OCHOBHOTO  OOIIEro

o0pa3oBaHMsl JOCTUTAIOTCA B XOJ€ OOy4YeHUss XUMUU B €IMHCTBE Yy4eOHOU U
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BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM M  JyXOBHO-HPABCTBEHHBIMM ILIEHHOCTSIMH, IPUHATBIMH B
oOlllecTBE TMpaBWJIaMM W HOPMaMU TIOBEJIEHUS U CIOCOOCTBYIOT —Ipolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYarOIINXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOW MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMI U paCIIUPEHUE
OTIBITA JIESITENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAay4yHOMY HaCIEeWI0, TOHMMAHHUS 3HAYEHUS XUMHUYECKOM HayKu B IKU3HH
COBPEMEHHOr0 O00IIeCcTBa, CIOCOOHOCTH BJIAJETh JOCTOBEpPHOM uWHGpOpMaLuen o
MEePEOBbIX JIOCTIKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U 00ILIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MPEACTABICHUSI O COUHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
HOJIE3HOM, y4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKON U JIPYTHMX BHUAAX JESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JIEATEILHOCTH MPU BBHIMOTHEHUH YUEOHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XHUMHYECKHUX OJKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOIIU B MPOIECCE
ATOM y4eOHOW IEesATENbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHE U IMOCTYIKHU
CBOMX TOBAapHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN IMOCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUX TMPEACTABICHU O BEIIECTBE M XUMHUYECKOH peaKiHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABIISIOIIUX OCHOBY
JUTSl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBlIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPOJBI, B3aAUMOCBA35AX YEJIOBEKA C MPUPOJHOMN Cpesoil, O
pOJIM XUMUU B NTO3HAHUU ITUX 3aKOHOMEPHOCTE;

MMO3HABATEJbHBIX MOTHUBOB, HAMNPABJIEHHBIX HA MOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0JaEMBIX TIPOLIECCOB U SIBIICHUN;

MO3HABATENIbHON, WH(POPMAIIMOHHON W YUTATEIHCKOW KYJIBTYPhI, B TOM YHCIIC
HABBIKOB CAaMOCTOSATEIHLHON paboThl ¢ Y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATY PO,
JOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU UH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYUYeHHMI0O U TO3HAHWIO, JIFOOO3HATEIBHOCTU, TOTOBHOCTH U
CITIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHON M MCCIIEIOBATEIbCKON JACATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS 00yUYEHUS B JalbHEHIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS TIOCIEACTBUN U HEMIPUSTUS BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST aJKOTOJs, HAPKOTUKOB, KypeHHWs), HE0OXOJAMMOCTH
coOmro/IeHrs TpaBui 0€30MacHOCTH TPH OOpAIIeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peabHON KU3HU;

5) TpyAOBOrO BOCIIUTAHMUSL:
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UHTEpeca K MPAKTHUECKOMY H3YUYEHHIO MpOodeccHil U TpyAa pa3IudyHOTO poja,
YBOKEHUE K TPYyIy U pe3yibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YMCJIE Ha OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XMMHH, OCO3HAHHOTO BbIOOpAa MHIMBUIYaJIbHOU
TPACKTOPUM MPOJOJDKEHUS] O00pa30BaHMsA C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEN, YCIEUIHOU
npo(eCCUOHATBHONW NIEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, FOTOBHOCTH
aJarTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIICHUS K MPHUPOJE KaK UCTOUHUKY KU3ZHU
Ha 3emJie, OCHOBE €€ CYyIIIECTBOBaHUs, IOHUMAHUS [IEHHOCTHU 3/I0POBOTO U O€30MacHOTO
oOpa3a KHU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJICHUS MpaBMJl 0€30MacHOro
MOBE/ICHUS TPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYAIUIX, YTPOXKAIOIIUX 3I0POBBIO
1 KM3HU JII0JICH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJyYyaeMble NpPU H3YyYEHUU XUMHUH, IS
pelIeHus 3a/1a4, CBSA3aHHBIX C OKPY’KaIOLEH MPUPOIHON Cpesol, MOBBILIECHUS YPOBHS
HKOJIOTMYECKON KYJIbTYphl, OCO3HaHUS TJO00AJIbHOIO XapakTepa HKOJIOTHMYECKUX
npo0JieM U MyTel UX peleHus IOCPEICTBOM METOAOB XUMUH;

HKOJIOTUYECKOTO MBILUICHUS, YMEHHUS PYKOBOACTBOBATHCSA UM B TIO3HABATENILHOM,
KOMMYHHUKATUBHON U COLUATBHON MPAKTHKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtanpeMEeTHBIE pe3yJbTaThl OCBOSHHUS 00pa30BaTElIbHON MPOrpaMMBI TIO
XUMUHU OTPAKAIOT OBJIAJICHHE YHHUBEPCAIBHBIMU IMO3HABATEIBHBIMH JICHCTBUSIMH, B TOM
17 (W) (K

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISITH PUYHMHBI M CJICICTBUS MPOCTHIX XUMHUYCCKUX SBJIICHUM;

OCYILECTBIISATh CPAaBHEHHUE, KIACCU(PHUKAIIUI0 XUMUYCCKUX BEIICCTB 10 33JaHHBIM
OCHOBAHUSM U KPUTEPHSM JIJISl YKa3aHHBIX JIOTHYCCKUX OTCPAINid;

CTPOWTH  JIOTHYECKOE  CYXJACHHE TIOCIe  MPEABApUTEIBHOTO  aHaln3a,
BKJTIOYAIOIICE YCTAHOBJICHUE MPUIMHHO-CIICJICTBCHHBIX CBSI3EH

CO3/1aBaTh, IPUMEHATH M MPEOOPA30BHIBATH 3HAKW M CHMBOJIBI, MOJCIH M CXCMBI
JUTS peIIcHUs yUeOHBIX 1 TTO3HABATEIILHBIX 3a1a4 ¢ MTOMOIIBIO I1e/1arora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHYECKHX IIPOIIECCOB U HX
MIOCJICICTBHSI,

2) 0a30BbI€ UCCIICAOBATEIILCKUE ICHCTBHSL:

C ITOMOIIIBIO II€Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOMXKHBIM SKCIIEPUMEHT,
JUTS. YCTAHOBJICHUSI OCOOCHHOCTEH 00BhEKTa M3yUeHUs, TPUIUHHO-CIICICTBCHHBIX CBSI3eH
U 3aBUCUMOCTEN 00BEKTOB MEXy COOOM;

C TOMOIIBIO TeJarora WM CaMOCTOSTCIIBHO (OpMYyIMpOBaTh O00OIIEHUS U
BBIBO/IBI [TO PE3yJIbTaTaM IIPOBEACHHOTO HAOJIOICHUS, OIIBITA;

3) pabota ¢ uHpopMaIuei:

BBISIBJISATh JePUIMTB MHPOPMAIUK, JAHHBIX, HECOOXOAMMBIX IS PEIICHUS
IIOCTABJICHHOM 3aJa4M;
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npeoOpa3oBeIBaTh MHGOPMAITUIO U3 OJHOTO BHJA B APYroi (TabIuIly B TEKCT
M TIp.);

UCKaTh WJIM OTOMpaTh MHGOPMAIUIO WM JaHHBIE M3 WCTOYHHUKOB C YIETOM
NpeIOKEHHON y4eOHOM 3a1au U 3aJaHHBIX KPUTEPHUEB.

OBiageHue yHUBEpCaIbHBIMU Y4€OHBIMU KOMMYHUKAaTUBHBIMU AEHUCTBUSIMMU:

OpPraHM30BbIBAaTh YUEOHOE B3aMMOJEUCTBUE B TpyMIie (ONpeaesaTs oOLe e,
pacupenesnsaTh poii, 10roBapuBaThCs APYT € APYIOM U T. 1.).

C ITOMOUIBIO NEArora WA CaMOCTOSITEIbHO COCTABIIATh YCTHBIE Y NHCbMEHHBIC
TEKCThl C MCHOJIb30BAHUEM HJUIFOCTPATUBHBIX MAaTEPUAIIOB JUIsl BBICTYIUIEHUS IIEPEN
ayIUTOPHUEH;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHKAaMU; pabOTaTh MHIMBHUAYAJIbHO W B IPYIIE: HaXOIWUTh oOLIee
pelieHre M paspemarb KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS IO3MLMN M yyeTa
UHTEPECOB; (POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATh U Pa3AEIATh
OTBETCTBEHHOCTD U IIPOSIBIIATH TOTOBHOCTD K IPEIOCTABICHUIO OTYETA IIEPE IPYIIIION.

OBnasieHue YHUBEPCAIbHBIMU YU€OHBIMU PETYJIATUBHBIMU JAEUCTBUSAMU:

oOHapyXuBaTb U (GOPMYJIHPOBaTh YUEOHYIO MpoOJeMy, ONPENENsITh LENlb
yueOHOU JesITeIbHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJISI, CaMOOLICHKH, IIPUHATHS PELIEHUH U
OCYUIECTBJIEHUSI OCO3HAHHOTO BHIOOPA B YUEOHON M TO3HABATEILHOM IESITEIbHOCTH;

COOTHOCHUTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH pE3yJIbTATAMHU, OCYIIECTBISATH
KOHTPOJIb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PE3yJbTara, ONPEICIATh
CIoCcOOBI IEUCTBUI B paMKaxX MPEJIOAKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATh
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSIOILICHCS CUTYAIUEH;

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluU U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;

IpEeIBUAETh TPYIHOCTHU, KOTOpPHIE MOTYT BO3HHMKHYTh IMpPH pEILICHUU ydyeOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbTar
JESTeIbHOCTH, OIpENeNsATh IMO3UTUBHBIE W3MEHEHHUs M HaIlpaBlICHUs, TpeOyromue
nanbHeuIen paboTsl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

INPEAMETHBIE PE3VYJIBTATEI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOCHUIO 00S3aTEILHOTO COJIEPIKaHMUSI,
YCTaHOBJICHHOTO JaHHOW DenepaiibHON pabodeid MporpamMMoON, BBIICISIOT: HAYYHBIC
3HAHWUS, YMEHHS W CIOCOOBI JCUCTBUH, crnenuduyueckue aias y4eOHOro mpeamera
«XuMus», BUABI ACATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHWS, €0 MHTEPIPETAIIHH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PAa3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX:

MIPE/ICTABIICHUE O 3aKOHOMEPHOCTSX U II03HABAEMOCTH SIBJICHUH TPUPOIBI,
NOHMMaHUEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOH HAyKH KaK o00JacTH
COBPEMEHHOTO €©CTECTBO3HAHMS, KOMIIOHEHTa OOINEeH KyJIbTypbl M TPAKTHYCCKOMN

18



NESTETLHOCTH YEJIOBEKa B YCIOBHUSX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMHUHU CPEJI IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBaMH IMOHATHIHOIO armapata U CUMBOJUYECKOTO SI3bIKa XUMHUU
JUTSL COCTaBlIeHUs (POPMYJI HEOPTAHUUYECKHUX BEIIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoit Ha anrOpuUTM YYEOHBIX JEUCTBHI); BIIAJICHUE OCHOBAMH XUMHUYECKOU
HomeHkIaTypel (IUPAC u TpuBHaNbHON) M yYMEHHUE HMCIOJIb30BaTh €€ NIl pelIeHUs
y4ueOHO-TI03HaBaTEIbHBIX 3aJ]a4 C MOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
Ui OOBSICHEHMS] CTPOEHUS AaTOMOB U MOJIEKYJ IO ajrOpuTMy C OMNOpOM Ha
ONPEACIICHUS;

MPEJICTABJICHUE O CUCTEME XUMHYECKUX 3HAHUWA U YMEHUE C MOMOIIBIO YUUTEIS
MPUMEHATh CHUCTEMY XUMHYECKUX 3HAHWUW I YCTAHOBJICHUS B3aMMOCBSI3EH MEXKIY
W3yYEHHBIM MaTEpPUAIOM W MPU TOJYYEHWH HOBBIX 3HAHHWM, a4 TAKXKE B MPOLECCE
BBINIOJTHEHUSI Y4Ye€OHBIX 3aJaHUi U nOpu paboTe ¢ MCTOYHMKAMH XUMHUYECKOU
uH(pOpMaIH, KOTOpasi BKIIIOYAET:

BAKHEUILINE XUMHUYECKUE ITOHATHS: XUMHYECKUH 3JJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IIPOCTOE M CJOKHOE BEIIECTBO, OJHOPOJAHAS W HEOAHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHasi W MOJIEKYJISIpHAs Macchl, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA 00beM, OKCHJ, KHCJIOTa, OCHOBaHUE, CONb (CpEIHss),
XMMHUYECKasi peaklus, pPEakUuh COCAMHEHUS, PEAKUUMU PA3JIOKECHUS, pPEaKIuu
3aMeIIeHUs], peaKIuu 00MeHa, TeTIoBON 3 (EeKT peakiuu, dK30- U IHAOTEPMUUYECKUE
peaKuunu, pacTBOpP, MACCOBAs JOJISI XMMHYECKOTO AJIEMEHTA B COCIMHECHHHM, MAcCOBasd
JIOJIS1 M TIPOLICHTHASI KOHLIEHTPAlMs BENIECTBA B pACTBOPE, SAPO aToOMa, SJIEKTPUUECKUN
CJIOM atoma, aTOMHas OpOWTallb, PaAuyC aToma, BaJCHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMHUYECKasi CBA3b, IECKTPOOTPHUIATEIBHOCTD, MOJAPHAs U HEMOJSPHAS KOBAJCHTHAs
CBSI3b, MOHHAs CBsI3b, METAJUIMYECKAs CBs3b, KPUCTAJUIMYECKasl pelieTka (aToMHas,
HMOHHAsI, MeTaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEaKklUh HOHHOTO  OOMeHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH, OKUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJICHUE W BOCCTAHOBJIEHUE, DJIEKTPOJIN3, XUMHUUYECKOE paBHOBECHE, OOpaTUMBIC U
HeoOpaTUMBbIE PEaKIMH, CKOPOCTh XHUMHYECKOW peaKIMH, KaTalau3aTop, MPeaeibHO
nonycrumas koHueHntpauus (I11I1K), koppo3ust MeTaninoB, CrjiaBbl;

OCHOBOIIOJIararolMe 3aKOHbI XUMUU: 3aKOH COXpAaHEHUs Macchl, [lepuoanuecknii
3akoH J[. V1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XHMHUHU: ATOMHO-MOJICKYJISIDHAS TEOpHS, TEOPHUS DICKTPOJIUTHUYECKON
JIWCCOLIMALNM, a TAaK)KE MPEACTABJICHUA O HAyYHBIX METOJaX IMO3HAHUS, B TOM YHUCIIE
AKCIIEPUMEHTAIBHBIX M TEOPETUUYECKUX METOJIaX MCCIEHOBAHUSI BEIIECTB M U3YUYCHUS
XUMHUYECKUX PEaKIIUM;

MPEJICTABICHUE O MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB
(pamnyc aromMa, DdJIEKTPOOTPHUIIATEIBLHOCTh), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOKEHUST 371eMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPUOAAX M TIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
aneMeHTa B llepmoauueckor CHCTEME C YHMCIOBBIMHU XapPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj sjpa, 0o0IIee Yucio AJIEKTPOHOB),
pacnpenenieHueM 3JIEKTPOHOB IO JHEPIeTUYECKMM YPOBHSM aTOMOB IIEPBBIX TpEX
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MEPUOJIOB, KaIusl U KaJbIUs; KIACCU(DUIIMPOBATH XMMHUYECKHE DJIEMEHTHI C OMOPON Ha
onpeneneHus: Gu3nUecKoro cMbicia UGPOBBIX JAHHBIX MEPUOANYECKON TaOIUIIbL;

yMEHUE KJIaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHMYECKUE BEIleCTBa
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONPEACNsITh BAJICHTHOCTb U CTENEHb
OKHUCJICHUS] XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBSA3U U THUIl KPUCTALITUYECKOM
CTPYKTYpPBI B CO€JIMHEHUSX, 3apsi/l HOHA, XapaKTep Cpelibl B BOAHBIX PACTBOPAX BEIIECTB
(KMCTIOT, OCHOBaHUM), OKUCIUTEIb U BOCCTAHOBUTEIh IO AITOPUTMY YUYEOHBIX
JNICUCTBUU;

YMEHHE XapaKTepHu30BaThb C OMOPOM Ha CXeMy (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, TrpaduT, anmas, KpeMHHUH, a30T,
docdop, cepa, XJop, HATPUW, KaJdWi, MarHuid, KaJbIlUH, ATIOMHHHH, XEJIe30) U
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PaCTBOPOB (BO/a, aMMHUAK, XJIOPOBOAOPOI,
CEPOBOJIOPO, OKCHJBI U TUAPOKCUILI MeTauioB I - I[TA rpynm, amomunus, menu (I1),
nunHka, xene3a (II u II1), okcunsr yrinepoaa (I u 1V), kpemuus (IV), azota u pocdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C OMOPO Ha IJIaH U KIFOUEBbIE
CJIOBa; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa M CTPOCHHUS TOCIE MPEABAPUTEIHHOIO aHaIM3a IMOJ PYKOBOJCTBOM
nejarora, NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOMCTB, BO3MO>KHOCTh
NPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUN B PA3IMYHBIX YCJIOBHSIX, BIMSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTAHMU3M YEJIOBEKA U OKPYXKAIOIIYIO IPUPOJAHYIO CPELLY;

YMEHUE COCTaBJIATH MO 00paslly, CXeMe, alrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJICKYJIIPHBIC ¥ HOHHBIC YPaBHEHUS PEaKIHi (B TOM YHCIIC PEaKIIMi HOHHOTO 0OMEHa
U OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINN), WLUTIOCTPUPYIOMNX XUMUYCCKUC
CBOWCTBA W3YYCHHBIX KJIAcCOB /TPyl HEOPTraHWYECKMX BEIIECTB, a TaKXKe
MTOATBEP)KIAIONINX TEHETUYECKYIO B3aUMOCBS3b MEXIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTa B COEIMHEHUH, MAacCOBYIO JOJIIO
BEIIECTBa B PACTBOPE, KOJMYECTBO BELIECTBA M €ro mMaccy, oObEM ra3oB C ONOpPOil Ha
oO1mue hopMyJibl; yMEHUE ITPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HAXOJIUTh KOJMYECTBO BEIIECTBA, 00bEM M MACCy PEAreHTOB WUJIU MPOYKTOB PEAKIINH C
OTOpOi Ha 00pa3el], aNroOPUTM yueOHBIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMHU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0/IeHNE, U3MEPEHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YyUYCHUHM BEIICCTB M XHUMHYCCKUX SIBICHUH C
OMOpOM Ha adropuT™M Y4eOHbIX NEWUCTBHM; yMeHUe chHOpMYIUpOBaTh MNpPoOJieMy H
NPEIOKUTh TYTH €€ PEIICHHs C TMOMOIIBI0 TeJarora; 3HaHHE OCHOB O€30IMMacHO
paboThl C XWMHWYECKHMMH BEIICCTBAMH, XHMHYECKOW IIOCYJIOH M JIabopaTOPHBIM
000opy10BaHUEM;

HaJIMYHE NMPAKTHYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBIICHHS CIICTYFOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOJICTBOM YUYUTENS C OOCYXKIEHHEM IIIaHa
PabOTHI MJIM COCTABIICHUEM TaOIHIIhI:

W3Y4YCHHUE U ONKUCaHNuEe (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJIEHUE C (U3UMUECKUMH M XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKH MPOTEKAHUS XUMUIECKUX PEaKITHi;
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U3y4eHHE CIIOCOOOB pa3fiesieHus: CMeceil;

MOJTy4eHUE KUCIOPO/ia U U3yICHHE €0 CBOMCTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yU4eHHe er0 CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHUE er0 CBOHCTB;

IIPUTOTOBJICHHE PAcCTBOPOB C OMNPEICICHHON MaccoBOH 0yl pacTBOPEHHOTO
BEIICCTBA,

WCCJICIOBAHNE M ONMCAaHUE CBOWCTB HEOPTAaHWYECKUX BEIIECTB PA3JTMYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKkMyca, METWIOpamwka u QeHoadTamenHa) s
oTpeeIeHHs XapaKTepa CPeIbl B PACTBOPAX KUCIIOT U IICIIOYCH;

U3YYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHIAMH METaJIJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSMH, COJISIMH;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpa COJH;

uccienoBanre aM(pOTEPHBIX CBOMCTB TUAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue  AKCIEPUMEHTANbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KIIACCHI
HEOPTaHUYECKUX COCTUHEHUNY;

pelIeHHe  JKCIEPUMEHTAJIBHBIX  3alad M0 TeMe  «DJIEeKTPOJIUTHICCKAs
JTUCCOLIHALIHS,;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/ad 1Mo TeMe «BakHeWmme HeMeTalIbl U uX
COCTMHCHHUS;

pEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/ad 1Mo TemMe «BakHelmme MeTamibl U uX
COCTMHCHHUS;

XUMUYECKHE DKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKK TTPOTEKAHUS PEaKIIHiA
HOHHOTO 00OMEHa;

KaueCTBCHHBIC PEaKIIMH Ha TPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HOHBL:
xjopua-, Opomua-, uoauA-, cyibdar-, Qocdar-, kapOboHaT-, CHUIMKAT-AaHUOHBI,
THJIPOKCHJI-MOHBI, KAaTHOHBI aMMOHWS, MarHwuisi, KaJbIus, alFOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), MHKA,

YMECHHE TMPEACTaBIATh pPE3yJbTaThl JKCIIEPUMEHTa B (QOpPME BBIBOJIOB,
JI0Ka3aTeNIbCTB, TPA(UKOB U TaOJHI] U BBISBIISATH SMIIMPUICCKHE 3aKOHOMEPHOCTH;

BJIaJICHUE MPaBWJIaMU O€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCTIOJIb3yEeMbIMU
B TIOBCEIHEBHON JKM3HHU, a TaKKe MpPaBWIAMH TOBEIACHUS B IEIIX COCpPEKCHUS
3I0POBBbSI M OKPYXKAIOIIEH TPHPOAHOW Cpenbl; TMOHWMaHHWE Bpeaa (OMacHOCTH)
BO3JICHCTBHSI Ha YWBBIC OPraHU3MBI OIPEICICHHBIX BEIIECTB, a TAaKXKE CIOCOOOB
YMCHBIIICHUSI ¥ TIPEIOTBPAIICHUS WX BPEIHOTO BO3JICHCTBHS; TMOHMMAaHHE 3HAYCHUS
KHUPOB, OCITKOB, YTJIEBOAOB ISl OpTaHU3Ma YETIOBEKA;

BJIAJICHUEC OCHOBAMH XHUMHYECKOW TI'PaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MPAaBWJIBHO UCIIOJb30BaTh HW3YYCHHBIC BEIlecTBA W MaTepuaibl (B TOM 4HCIIE,
MUHEPAJIbHBIC YIOOPECHHS, METaUIbl ¥ CIUIaBbI, MPOIYKTHI MEPepadOTKH TPUPOTHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOTHOTO Tra3za, HePTH) B OBITY, CEIHCKOM
XO3SIMCTBE, HAa TPOU3BOJACTBE, YMCHHE NPUBOAUTH NPHUMEPHI  MPABUIBLHOTO
WCIIOJIb30BaHMs U3YYCHHBIX BEIICCTB M MAaTEPHAJIOB;
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YMEHHE YCTaHABJIMBATh CBSA3H MEXIY PEaTbHO HAOII0JaeMBbIMU XUMHUYECKHUMHU
ABJICHUSIMU M MPOLIECCaMU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUPE, OOBSCHATH
OPUYUHBI MHOTOOOpPA3usl BELIECTB, YMEHUE HHTETPUPOBATh XUMHUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C IIOMOILBIO MIEArora;

IpeJcTaBlIeHUEe O cdepax NpoPecCHOHATBHON JESTENbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMM TEXHOJOTMSMH, OCHOBAHHBIMH Ha JOCTHKEHUSAX
XUMHUYECKOM HAyK{; HaJUM4uMe OmnblTa paboOThl C pPA3NUYHBIMU HMCTOYHHUKAMMU
uH(pOpMallMK MO0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYPChl) C ONOpPOMl Ha aIrOpUTM: YyMEHHE OOBEKTHUBHO OLICHHBATh
MH(GOPMAILIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U MTPAKTUIECKOM TPUMEHEHUH.

TpeOoBaHHs K MpPEAMETHBIM pe3yibTaTaM OCBOEHHA YYE€OHOTO TNpeaMeTa
«Xumus», pacrpeielieHHbIe 110 ro1aM 00y4YeHus

Pesynbrarel mo romam (GopMyIupyrTCS O HPUHLUIY [J00aBIE€HUS HOBBIX
pEe3ynbTaToOB OT IroJa K rojy, YK€ Ha3BaHHbIE B NPEIABIAYIIMX roAax MO3UIUH, KAK
[IPaBUJIO, TOCIOBHO HE MOBTOPSIIOTCS, HO YUYUTBIBAIOTCS (PE3yJIBTAThl OYEPETHOTO ToAa
[0 YMOJYAHHUIO BKJIIOYAIOT PE3YJIbTAThl PEABLAYIIHX JIET).

8 KIIACC

pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IIOHSATHW: aToOM, MOJIEKya,
XUMHYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAS), BAJICHTHOCThb, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJIsApHAs Macca,
KOJIMUYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MAacCOBasl AOJSI XMMUYECKOTO AJIEMEHTA
B COCAMHEHWHU, MOJIAPHBIA OO0BEM, OKCHUJI, KHCIIOTa, OCHOBaHHUE, COJIb,
*3IEKTPOOTPUIIATEITHLHOCTD ™, CTENEHb  OKHWCJICHUS,  XUMHUYECKas  peakius,
Kiaccu(uKaIus peakiuii: Peakiuu COCAUHEHUS, PEAKIMU Pa3NIOKECHHs, PEaKIuu
3aMEIICHHs], PeaKIui 00OMeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKIIUM; *TerioBol ddekT
peakimu™; aIpo aroma, dJIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaluyC aToMa,
XUMUYECKasl CBA3b, MOJSIPHAS] U HEMOJspHasi KOBAJICHTHAsI CBsI3b, HOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBasl JIOJIS BEIIecTBa (TPOIEHTHAs KOHIICHTpAIus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TMOHATHN (cM. m. 1) u
MIPUMEHSTD 3TH TIOHSITHS TIPU ONTUCAHUH BEIIECTB U UX MPEBpaICHUH;

WCITOJI30BaTh XMMHYECKYI0 CHMBOJIMKY [IJII COCTaBJICHHS (POPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUH XUMHUECKUX PEaKIIMK, 3JICKTPOHHOTO OanaHca;

OTIPEIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHECHHSIX C OTMOPON HAa OMpPENeSieHUs, B TOM
YHUCJI€ CTPYKTYPUPOBAHHBIC; MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coenmMHEeHW 1o (opMmysaM; BHUJ XUMHUYECKOW CBsS3M (KOBAJICHTHAsS W WOHHAs) B
HEOPTaHWYECKUX COCTUHCHUSIX;

UMETh TIPEACTABICHHE O CHUCTEME XHUMHYECKUX 3HAHUW, YMETh C TOMOIIBIO
VUHUTENS MPUMEHSITh CUCTEMY XMMHYECKUX 3HAHWU, JUIsl YCTAHOBIICHUS B3aUMOCBSI3U
MEXIy U3YYEeHHBIM MaTEpPHAIOM U TP TOJyYCHUH HOBBIX 3HAHUM, a TaKKe Mpu padboTe
C UCTOYHHMKAMHU XUMHUYeCKOW wuHpopMmaruu. OpHEHTHPOBATHCS B TOHATHUAX U
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OTIepUPOBATH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHNN YU€OHBIX 3aTaHHM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil HA aNrOpUTM Y4eOHBIX JNEHCTBUN M3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuii 3axon [.W.
MenneneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJICKYJIIpHast
Tteopusi. COOTHOCUTH 00O3HAUYEHHS, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucteMa  xumudeckux  osnementoB  JI. 1.  MenneneeBa» ¢ 4YHMCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa,
o0111ee YMCII0 3JEKTPOHOB M PACHPEICICHUE UX 0 3JICKTPOHHBIM CIIOAM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTBl; HEOPTaHWYECKHE  BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, IO
TermoBoMy 3P hEeKTy, MO0 U3MEHECHUIO CTEMEHNW OKHUCIICHHS] XUMUYECKUX JJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBbI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JIMYHBIX YCIOBUAX IMOCIE
IPEIBAPUTETHLHOTO OOCYKJICHHUS C T1€1arorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa Mo (opMysie COETUHEHHs; MaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl MO YPAaBHCHHUIO XUMHYECKON PEaKIMH C
OIIOPOM Ha aJTrOpUTM;

MPUMEHSATH OCHOBHBIC OINEPAIMA MBICIUTEIHPHOW NEATCIBHOCTH — aHalu3 M|
CHUHTE3, CpaBHEHHUE, O0000IIeHUe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3CH — IJI1 M3yYCHHs] CBOWCTB BEIIECTB M XWMHYECKHX
peakiuii; eCTeCTBEHHO-HAy4YHbIE METOJbl IO3HAHUS — HAONIOJCHNE, HW3MEpEHHE,
MOJICTUPOBAHUE, HKCIEPUMEHT *(pealibHbIA M MBICICHHBIN)* TOA PYKOBOJCTBOM
neaarora,

CJIeIOBaTh TMpPaBWIAM TOJIb30BAHUS XMMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0BaHMEM, a TaK)Ke MpaBWiaM OOpAIlIeHHs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIIUSIMU TI0 BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB MO TOJYUYCHUIO U
coOUpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHCIOPOA), HPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM JO0JIEM PACTBOPEHHOIO BEILIECTBA; IJIAHUPOBATH
U TIPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIOYECH U
KHUCJIOT C TOMOIIbIO WHIMKATOPOB (JaKMycC, (eHoN(TalenH, METUJIOpaHX U JAp.),
MOITBEPIKIAIONTNX KAaYECTBEHHBIH COCTaB HEOPTaHWYECKUX BEIIECTB (KauyeCTBCHHBIC
pEeaKIMK Ha HOHBI) O] PyKOBOJACTBOM II€/1arora.

9 KIIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUH: XUMHUYECKUN DIIEMEHT,
aTOM, MOJIEKyJIa, WOH, KAaTHOH, AaHHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENEHb OKHUCIEHHUS, XUMHUYECKas peakius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3PQEKT peakuuu, MOJb™, MOJISIpHBIA 00BEM, PacTBOp;
ANEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHYECKAs TUCCOLMAINS, PEAKIUU HOHHOTO
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oOMeHa, KaTalu3aTtop, *XWMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIe
peakIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCINUTEIh, BOCCTAHOBUTEIIb,
OKHCJIEHME W BOCCTAHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XHUMUYECKAs CBA3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYECKas pemeéTka, *Koppo3us
METaJJIOB, CIUIaBbl; CKOPOCTh XHMHMUYECKOW peakIUu™, TMpeeabHO JO0MycTHUMas
koHueHTpanus (ITJ1K) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
MPUMEHSTH 3TU MOHSTHS P ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOCHHUIA,
cocTaBlieHUs] (GOpMyYJT BEIIECTB M YPaBHEHHH XMMHUYECKHUX PEaKIIMid, 3alKCH JaHHBIX
ycioBuid 3aga4d. Mcnonbs3oBate 0003HaueHus1, nuMmeromecs B Ilepuonnueckoi cucreme
1 TabJvile pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW M COJIEM B BOJAE ISl BBIIIOJTHEHUS
3alaHUM.

ONPENENSTh BAJICHTHOCTh M CTEIEHb OKHUCICHUS XUMHUYECKHX D3JIEMEHTOB B
COCIMHEHMSX PA3IM4YHOIO COCTaBa; IPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COEIMHEHMI C ONOPOM Ha OIpEIENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbl XUMUYECKOW CBA3M (KOBaJE€HTHAs, MOHHAs, METAJNINYEeCKasi) B HEOPraHUYECKUX
COEIMHEHMSX; 3apsii MOHA O XUMHUYECKOW (opmyie; XapakTep cpelbl B BOJIHBIX
pacTBOopax KHCJIOT W IIeJoued, *TUIl KPUCTAIMYECKOM PpEIETKH KOHKPETHOIO
BeliecTBa’™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MeHngeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHE: *OMHCHhIBATh U XapaKTEPHU30BaTh* TaOIUYHYIO
dopmy Ileproanueckoil CUCTEMBI XMMHYECKUX HJIEMEHTOB: PAa3jiN4aTh MOHITHUS
«rnaBHas noarpynmna (A-rpynma)y u «mnobouHas noarpymnmna (b-rpymnma)», manbie u
OOJIbIIME MEPUOIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
TabJMIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, o01Iee Yo AIEKTPOHOB U paclpeieSieHue UX MO IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEAMHEHUM B IpeAeiiax MajblX NEPUOJOB M TJIABHBIX HOATPYIII C
YYETOM CTPOECHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DBJEMEHTbl; HEOPraHWYECKUE BEIIECTBA;
XUMHUYECKHUE peakuuu (M0 YMCIY U COCTaBy YYacTBYIOIIMX B pEaKLUU BELIECTB, IO
TEIUIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTETIEHEW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN C OTIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYell u
COJICH; TOJIHBIE M COKpAILIEHHBIE YpPaBHEHHUS pPeakUuid MOHHOrO OOMEHa; YpaBHEHHS
peaKLMii, TOATBEPHKAAONINX CYIIECTBOBAHNE T€HETHUECKOU CBSA3M MEXy BELIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKkpbIBaTh CYILHOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOEHUS;

24



BO3MOXXHOCTH TPOTEKaHHsI XUMHUYECKHX NPEBpAIICHUN TMOCIe MPeaBAPUTEIHLHOTO
00CYXIEHUS C MeAaroroM;

BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMyJie COCTUHEHHS; MAacCOBYIO JOJIO
BEIIECTBA B PAcCTBOPE; MPOBOAHUTH PACUETHI MO yPAaBHEHHIO XMMHUYECKOH peakluu c
OTIOPOM Ha AJITOPUTM;

ClleZIoBaTh MpaBUJIaM TOJb30BAHUS XHUMHYECKOW TMOCYAOH U J1abOpaTOpHBIM
0o0OpyJOBaHHEM, a TaKXKe IpaBUjaM OOpAaILIeHUs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU IO BBIMOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYECHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKUCIIOTO ra3a);

IPOBOAUTH PEAKIMH, TMOATBEPHKIAIOIINE KAYeCTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM MYyTEM XJIOpUI- OpOMHUI-, HMOAUA-, KapOoHAaT-,
dochar-, cummkar-, cynpdar-, TUAPOKCUI-HOHBI, KATHOHBI aMMOHHS W HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOAHBIX PACTBOpPaX HEOPraHUYECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE OINEpPAllMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, O0000IlEeHUe, CHUCTEMAaTU3allll0, BBIABICHUE  MPUYUHHO-
CIIEZICTBEHHBIX CBA3€W — JUIsl M3Yy4YEHHUs] CBOMCTB BELIECTB M XMUMHMUYECKUX PpEaKLuil;
€CTECTBEHHO-HAYYHbIE METOJIbl TIO3HAHUSI — HAOIIOIEHUE, U3MEPEHHUE, MOJIETMPOBAHUE,
HKCHEPUMEHT (peasIbHbIM U MBICIICHHBIN).

25



TEMATHUYECKOE IINTAHUPOBAHUE

Temarnueckoe TUIAHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIMMBIX Ha OCBOCHHE KaXKJI0M TeMbl Y4eOHOIO MpeaMeTa « XUMUsD)
®denepanbHON aJanTUPOBAHHONW OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHMs OOYyHAIOIIMXCS C
3aJIEPKKON TICUXMUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAlOT C COOTBETCTBYIOUM pazneniom denepanibHON paboyeil mporpaMMel
yuyeOHOro mnpeamera «XHUMHS» OCHOBHOM 0Opa3oBaTelbHOM IporpamMmbl OCHOBHOIO o0miero o6pasoBaHusa. I[lpu stom
Opranu3zanus BlpaBe camMa BHOCUTh U3MEHEHHs B COJAEpPKAaHUE M paclipe/ielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIHCKe.

1-i BapuanT

8 KJIACC
(2 g4 B HEnmemto0, Bcero 68 4, M3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble TeMbl, OcHOBHOE coaepiKaHune OCHOBHbIE BUAbI AeATENbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuarowmxca

nporpammbl,
M KO/IMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHune

Pa3znen 1.IlepBoHavanbHble XuMuYeckue mousaTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMHUU.* PosIb XMMUHU B )KU3HU YesoBeKa. XUMUS B
cucteMe HayK. MeTo/ibl MO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyIO0BaHUE.

2. Pazsim4yHble BUAbI XUMUYECKON MOCYAbI.

3. O6pa3sibl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBusia 6e30macHOM paboThl B XUMUUY€ECKOM 1abopaTOPHH.
Ne 2. OumncTKa 3arpsisHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaThb poJib XUMUHU B IPUPO/E U XKU3HU YesI0BeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pasyin4aTh YUCThIE BEIECTBA U CMECH; OJHOPOJHbIE U HEOJJHOPO/IHbIE CMECH;

PazsinuaTh Ppu3nuUecKre U XUMUYECKHE SIBJIEHUs C OIOPOH Ha ONpe/iesIeHHUs.

OnpefesiTh NPU3HAKK XUMUYECKHUX PEAKIMH U YCI0BUS UX IPOTEKAHUS.

CJyie1oBaTh NPaBUJIaM [10JIb30BAHUS XUMHUYECKOH NMOCY10H U JJabopaTOPHbIM
060py/J0BaHUEM, A TAK)KE PABUJIAM 06palleHHUsl C XUMUYECKUMHU Bellle-CTBaMHU
B COOTBETCTBUH C MHCTPYKLUSIMU 110 BBINOJHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTpOJIEM [IeJarora.

[l1aHUPOBATh U NPOBOAUTbH XUMUYECKHUH IKCIIEPUMEHT 110 U3YYEHHUI0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs CMecei
BelLleCTB I10/] PyKOBOACTBOM Iearora ¢ 06cy»zieHueM IjIaHa paboThl.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJlep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa noj
PYKOBOZCTBOM Ilefiarora.

BeicTpanBaTh pa3BEépHYyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHUKa U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XMuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

AToMBI 1 MoJIeKyJIbl. XUMHUY€eCKHe 3JIeMeHThl. 3HAaKHU (CHMBOJIBI)
XUMUYEeCKUX 3J1eMeHTOB. [IpocThle U C/10’KHble BellecTBa.
ATOMHO-MOJIEKY/IIpHOE YYeHUe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. ¥*3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCHUTeJIbHAasA aTOMHasi Macca. OTHOCUTE/IbHAS MOJIEKYJISIPHAs
Macca. MaccoBasi 10/ XMMU4Y€CKOT0 3JIeMEeHTA B COeIMHEHHUU.
dusnueckre U XUMUYECKUE SIBJeHUs. XUMUUYeCcKasi peaKIiusl.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUYECKUX PEeAKIIUH.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMAYeCKUX peaklui (coefuHEHHs, pa3/I0XKeH s,
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. IOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

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

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3aumMogencTBIe Kese3a ¢
cepoii, B3auMO/IeCTBHE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WTIOCTPUPYIOLUHI 3aKOH COXpPaHEHHUS MacChl.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpaKkTnyeckasa pabota No3 MpU3HAKKM NPOTEKAHUSA XUMUYECKMX
peakuui

BbluucneHnusn

— OTHOCHUTEJILHOU MOJIeKyJIHpHOﬁ MacCChbI BELLIECTB;

— MaccoBOH AO0JIM XUMHYECKOI'o 3JIEMEHTA 110 (bopmyne
CoeJHUHEeHHUA.

[IpMMeHATD ecTeCTBEHHO-HAy4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MO/leJIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE ONlepaluu
MBIC/IUTEIbHON 1eATEJIbHOCTH (CpaBHEHUe, KIacCuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKI1i C OOpOoil Ha aJIFOPUTM UJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U 3aKOHOB U IPUMEHSTb 3TH MOHATHS
MpY ONMCAaHUU CBOMCTB BELIECTB U UX IPEBPAIeHUH C OOPOM Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazinyaTh GU3NYECKHE U XUMUYECKUE SIBJIEHUS, 00BSCHATD UX CYLIHOCTb C TOYKU
3PEHHs1 aTOMHO-MOJIEKYJIIPHOTO YYEHHS C ONIOPOK Ha ONpe/ie/IeHUS U CXEMBI.

OnpefensiThb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX IPOTEKAHMUS.

OO6BACHATD CYIIHOCTb GU3NYECKUX U XUMHUYECKUX IBJ€HUN C TOUYKU 3peHUs
aTOMHO-MOJIEKYJIIPHOTO yYeHHUsI C UCII0/Ib30BaHHEM BHU3yaJbHOH ONOPHL.

KnaccuduruyupoBaTh XMMHYeCcKHe peaKLUHU (110 YHC/IY U COCTABY pearupymolinx 1
00pa3syoUIMXCs BEIIECTB) C ONIOPOH Ha CXEMBI.

CocTaB/iATE GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONPeJesTh
BaJIEHTHOCTb 110 GOpMyJIaM BeILeCTB C ONIOPOM Ha aITOPUTM y4eOHBIX
IeUCTBUM.

PaccTaBiATb KO3GOHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM y4eOHBIX JeHCTBUH.

CrieoBaTh NpaBUJ/IaM [10JIb30BAHUS XMMUYECKOH TOCY10H U 1a60PaTOPHBIM
06opyioBaHKEM, a TAKXKe NPaBUJIaM 06pallieHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKIMSMH 110 BBINOJHEHUIO J1a60PaTOPHBIX XMMUY€ECKUX OTBITOB MO/
KOHTPOJIEM TeJlarora.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
UCCJIe/I0BATENbCKOM J1eATENIbHOCTH
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP>KaHUs], CTIPAaBOYHbIE
MaTepuaJbl, pecypcbl MIHTepHeTa o/, pyKOBOACTBOM Nejarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPAaBOYHbIX MaTEpPHAJIOB, TPAMOTHO
MCI0J1b30BaTh U3Y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMUH

Paszpeu 2. BaxxHelllne npeAcTaBuTe/ I Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*

HaxoxzeHue Kucai0poa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoH 3G EKT XUMHUYECKON pPEAKLUH, TIOHATHE O
TEePMOXMMHUYECKOM yPaBHEHHH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y cuieHre NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbITHL, IeMOHCTPUPYIOLLHE YCI0BUSI BOSHUKHOBEHUS U
MpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MacChl KUCJI0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMUMHYECKOTO 3JIEMeHTa
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILECTB U UX IPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIHIIIE,

XapakTepu30BaTh (ONHUCBIBATL)C 0NOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuch
COCTaB BO3/lyXa, PU3NYECKHE U XU-MHUYeCKHe CBOHCTBA KHUCJI0PO/ia, CIOCOGEI
€ero MoJiydeHus, NpuMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHusl U Med1eHHO20 OKUC/IeHUs C TIPeJBapUTETbHBIM
o6CyKJileHeM IIapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOOPHI JJIA MOJTyYeHUs KUCI0po/a (BbITeCHEHHMEM BObI U
BO3/yXa).

Pacro3HaBaTh ONBITHLIM MYTEM KHCJIOPO/ 110/, KOHTPOJIEM Ileiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIeHUs GOPMY.I BELLECTB,
MOJIEKYJIIPHBIX yPaBHEHUH XUMUYECKUX PeaKIUH C yyacTHEM KUCI0poJa.

O6BACHATDL CYLIHOCTDb 3KOJIOTHUYE€CKHUX npo6neM, CBA3AaHHBIX C 3arpA3HEHUEM
BO3/yXa.

CrnezfoBaTh IpaBu/IaM 6e30acHON paboThI B 1a60PaTOPHUH NPH UCIOJIb30BAaHUHU
XUMHUYECKOU MOCyAbl U 060pYA0BaHHUS 10/ KOHTPOJIEM N1eJ]arora, a Takxe
IpaBU/IaM 06palieHus C FOPIOYMMH BeIeCTBAMH B ObITY.

HJIaHPlpOBaTb " OCyLIECTBJIATb HA IPAKTHKE XUMHUYECKUEe 3KCIIEPpUMEHThI,
NMpoOBOAUTH HaﬁJII-OAeHI/IH, AeJ1aTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPpUMEHTA 110/
PYKOBOJCTBOM IeJarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHU BLINIOJHEHNH yUe6OHBIX 33/JaHUH U B ITpoLiecce
UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepXKaHusl, CIPAaBOYHbIE MaTepHallbl, pecypcbl UHTepHEeTa Moj
PYKOBOJCTBOM IeJiarora.

BoicTpauBaTh pa3BépHyThle NMCbMEHHBIE U yCTHBIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 y4e6GHUKA U CITPABOYHBIX MAaTEPHAIOB C ONIOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4eHHbIH TOHATUHHBIN allnapaT Kypca XMMHA



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOIIEHMSA B XUMHUH
(44)

Bomopon — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoJyYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bogopoza.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIH OMNBIT:

BsanmogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTso BemectBa. Mosib. MosisipHas Macca. 3akoH
ABorazpo. MosisipHbIll 06 €M ra3oB. PacuéTel M0 XUMUYECKUM
yPaBHEHHUSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLLEHUH ra3oB
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUH.

XapakTepH30BaTh (ONMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CrocoGbI ero MoJiy4yeHusi, IpUMeHEHHUE C ONOPOH Ha IJIaH, KPaTKYIo 3alHCh,
CXeMy.

Cob6upath npubop AJ1s NoJyYeHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaJIbHOMN
OIopbI

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /ISl COCTaBJIEHUsI GOPMY.JI BELIECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUYECKUX PEAKIUH C yYacTHEM BOAOPOJA C
OTOpPOY Ha aJITOPUTM.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOPAaTOPUU NMPH HUCNIOJIb30BAHUU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUSA 10 KOHTPOJIEM Ilefilarora., a Takxe
npaBHJIaM O6GpallleHHs] C TOPIOYMMH BelleCTBaMHU B ObITY

[I1aHUpOBaTh M OCYIECTBJATh HA MPAKTHKe XUMUUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTH HAOJIIOIeHHS, e/IaThb BBIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/,CTBOM IleJlarora ¢ o6cy>xZieHleM IJIaHa paboTbl, C UCI0/Ib30BaHHEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH paboTe B rpymie.

[11aHUPOBATh U OCYILECTB/ATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
HNPOBOJUTH HAGJII0/I€HUS, [1e/1aTh BBIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTbh B COBMECTHOM paboTe B rpyImie

PackpbIBaTh CMbIC/ U3y4YaeMbIX TOHATUH U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI M TEOPHH JJIs1 PellleHUs] pacyéTHBIX 334 C IOMOLIbIO
nejarora.

BBIUHC/IATH MOJISIPHYIO MAccy BeIeCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BellleCTBa C ONOpoi Ha o6pasel, Ha GOPMYJIbL;

[IpoBOANTE pacyéThl 10 ypaBHEHUSIM XUMHUYECKHX PeaKIHH ¢ 0ITopoi Ha
o6pasel], aJITOPUTM y4eOHBbIX JeCTBUI: KOJIMYECTBa, 06'bEMa, MacChl BellecTBa
10 U3BECTHOMY KOJIMUECTBY, 00BEMY, Macce peareHTOB UJIH IPOAYKTOB
peaKIuH.

BeicTpanBaTh pa3BEpPHYyThIe MMCbMEHHbBIE U YCTHBIE OTBETHI C ONIOPO HA UH-
dopmaruio U3 yyeGHUKA U CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapar Kypca XMMHUHU C HOMOILbIO [Teiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4YeHHs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ibI B IpUpo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/ieiCTBHE BOAbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BH/IEOMATePHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jes104uel € TOMOLIbIO
HWH/JMKaTOPOB.

NabopatopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONlpeseIEHHON MacCOBOM
JloJlell pacTBOPEHHOTO BellleCTBa.

BbluucneHnumsn
— C UCITIOJIb30OBAHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaTh CMbIC/ U3y4aeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEILeCTB U UX IpeBpallleHUH ¢ TOMOLIbIO leiarora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOpHUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUU C y4acCTHEM BOJbI C OOPOH Ha
cxXeMmy.

OGBSCHATH CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ|, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBApUTEIbHOI0 CTPYKTYPUPOBAHUSA MaTepraa.

HﬂaHHpOBaTb " OCyLIECTBJIATb Ha IPAaKTHKE XUMHUYeCKUe 3KCIIepUMEHThI,
MPOBOJUTH HAGJIIOI€eHUs, 1e/IaTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM IKCIePUMEHTA N10/] KOHTPOJIEM I1e/larora, ¢
UCIM0JIb30BaHUEM KJIHILE.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUHU IIPU UCI0JIb30BAHUHU
XUMHYECKOH Mocy/ibl U 060pyAOBaHUS 10 KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJICHUA C IPUMEHEHUEM IOHATUA «MAaCCoBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIb.

Hcnosb30BaTh NpU BbINOJIHEHUH YYEOHbIX 33JJaHUH U B IIpoliecce
UCCJIel0BATEbCKOH J1eTeNIbHOCTH HAy4HO-NIONYJ/IAPHYIO IUTEPATYPY
XMUMHMYECKOTO0 COZepKaHuUs, CIPaBOYHble MaTepHuaJbl, pecypcel IHTepHeTa
10/] pyKOBO/CTBOM Ile/iarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha
uHbOpMaIHIo0 U3 yiebHHUKA U CIPABOYHbIX MaTEpPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHUH IOCJIe
Hpe/iBapUTEJbHOTO CTPYKTYPUPOBAaHUs MaTeprasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yruiepoa Il n okempa asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeiodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*CrocoObl MoJIy4eHus1.* PsiJi akTHBHOCTY METAJLJIOB.

Couu (cpeziHMEe): HOMEHKJIATYPA, *Croco6bl mosTydyeHus *,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJTIOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMUHBIX KJIACCOB.
B3saumogeiicTBre pacTBopa CEPHON KHUCJIOThI C OKCU0M
megu(1D).

Peakuus HeHTpasn3aLuu.

BrITecHeHMe 0lHOTO MeTasljla PYTUM U3 pacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlaGopaTopHbIe ONbITHI:

B3auMozelcTBYE KUC/IOT C MeTalJIaMHU.

[Tosly4yeHMEe HEPACTBOPHUMBIX OCHOBAHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Pasnoxenue rugpoxkcuza meu(1l) npu HarpeBaHum.
[IpakTHyeckas paboTa:

Ne 7. PellieHHe 3KCIlepMMEHTa/NbHbIX 33,4 110 TeMe «OCHOBHbIe
KJIaCChl HEOPTaHNYECKUX COeIUHEHUW».

BbluncneHus
— 10 YPaBHEHHUAM XUMHUYECKUX peaKL[I/Iﬁ

Ormpeznenenre OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX COSANHEHHH 10 Ma0NoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OIIPE/IENICHUS.

Cocraienne GopMys OCHOBHBIX KJIACCOB HEOPTaHMYECKHX COSIUHEHHI U Ha3bIBAHUE
HX TI0 MEXIyHapOAHOH U TPUBHAIBEHOH HOMEHKJIAType C UCIIOIb30BaHHEM
OIIpe/ieNICHNsI U TaOJUIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCcmEam ¢ ONOPOi Ha
OIIpEe/IeNICHNS], CXEMBI M TAOJIHITYy paCTBOPUMOCTH.

CocTaBneHne TaONUIbl TEHETUIECKUX PSOB U cXeMbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJTaCCOB HEOPTAaHWUECKHUX COETHMHEHUID MO PyKOBOACTBOM Iearora.
[Iporao3upoBaHue CBOMCTB BENIECTB HA OCHOBE OOLINX XMMHYECKUX CBOICTB
H3y9IEeHHBIX KJIAaCCOB, TPYII BEIIECTB, K KOTOPBIM OHH OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMsl «I eHeTH4ecKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKUX
COCIIMHEHU» 0] PyKOBOACTBOM Iearora.

CocraBiieHHe MOJIEKYJISIPHBIX YPaBHEHUH peakluii, MILTIOCTPHPYIONINX XUMUYECKHE
CBOICTBA M3YUCHHBIX KJIACCOB U CNOCOObI NOTYYeHls BEIECTB N3YYECHHBIX KJIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MKy HUMH, C
OTOpoii Ha BEpOATBHYIO CXEMY B KAYECTBE 3PUTEIHHOH OTIOPHL.

CocraBieHne MOJEKYISIPHBIX yPaBHEHUH PEaKIUi 10 CXeMaM C NpeaBapUTEIbHBIM
00CyXIeHHEM BBIOOpa PearnpyromnX BEIeCTB.

BrranciieHne no ypaBHEHASIM XUMHYECKHUX PEAKIHil KOIMYecTBa, 00bEMa, MacChl
BEIIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM MPOIYKTOB PEAKIHH 110
ATOPHUTMY.

[InannpoBaHKe U OCYLIECTBICHUE HA NPAKTHKE XUMUUECKOTO SKCIIEPUMEHTA U
HaOJIIOJICHNSI TIOJ] PYKOBOJICTBOM YYUTEJS.

DopmynrpoBaHUE BRIBOAOB MO pe3ysIbTaTaM SKCIIEPUMEHTA C HCIIOJIb30BaHUEM
OIIOPHBIX CIIOB.

DopmynrpoBaHHE C MOMOIIBIO MEJaroTa U BBIOIHEHNE MTPAaBHI O€301TacHON paboTHI B
71a00paTOPHH NIPH HCIOIB30BAaHUH XUMUIECKOH TOCY B B 000PYTOBAHHS.
Vcnonp30BaHye NpH BBINOJIHEHUHN y4eOHBIX 3a1aHHi U B TIpoLecce
HCCIIEIOBATENBCKOM JeATeIbHOCTH HAyYHO-TIOMY IAPHON JINTEpaTypbl XUMUIECKOTO
CoJiep)KaHMs, CIIPaBOYHBIE MaTepHalbl, pecypchbl MIHTepHeTa, ocyliecTBIeHHE BBIOOpa
0] pyKOBOZACTBOM II€Jlarora.

BricTpanBanue pa3BEPHYTHIX MICHMEHHBIX H YCTHBIX OTBETOB C OITOPO Ha
nH(popMaIMIo U3 yIeOHUKA U CIIPABOYHBIX MAaTEpPHAIOB, TPAMOTHOE NCIIOTb30BAHHE
H3y9IEeHHOTO TIOHATHIHHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM IUIAHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTtpoeHue aTOMOB. XMMHYecKas CBA3b. OKMC/INTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOEeHHE 3JIEKTPOHHBIX 000/109EK aTOMOB NEPBBIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruonyecKor cHCTeMbI

J. . MeHnesneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [. U. MeHzeneeB — yuéHbIH, NeJjaror ¥ rpakJjaHuH.*

AemoHcTpauumn

KopoTkonepuoaHas v JJIMHHONIepUOUHAsA GOPMBI
[Teproanveckol cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HakKoMJIeHHEe C 06pa3llaMy METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTh CMbICJI IEPHOLUYECKOT0 3aKOHA 10/, PYKOBOACTBOM I1€Jjarora.

[ToHHMaTh CylLeCTBOBaHHE NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/1eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT MOJIOXKEHHUSI B IEPUOUYECKON CUCTEME U CTPOEHHS aTOMA C
UCI0JIb30BAaHUEM CXEM U TAGJIHL.

YcTaHaB/IMBaTh CBSI3b MEX/Y [10JI0XKEHUEM 3JIEMEHTA B IEPUOJJUYECKOH CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij Apa, 001ee YUC/I0 3JIEKTPOHOB U
pacinpejesieHHe UX N0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX COEMHEHUH 1O
rpymnmnam u nepuogiam [lepuo/iuueckoii CUCTEMBI C HOMOLbIO IeAArora.
XapakTepu30BaTh XUMHUYECKH e 3/1eMEeHTHI ITePBbIX TPEX IePUOJ0B, KaJIusl,
KaJIbIIUS 0 UX NoJIoXKeHUI0 B [lepuoauyeckoit cucreme /[l. U. MeHeneeBa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JIJaOOPAaTOPUU NMPH HUCNOJIb30BAHUU
XUMHYECKOH MoCy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
nHdopMaIIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3yYeHHbIM NOHATUIHBIN annapaT Kypca XUMHUU 110CsIe
CTPYKTYpHUPOBaHHs MaTepHasia C UCNOJIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CIpaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCKHUX 31eMeHTOB /I. U. MeHze1eeBa, TabIMLy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIEH B BOJIE, 3JIEKTPOXUMUUYECKUH Psi/i HANPsHKEHUH
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3a/laHUH U B ITpolLiecce
MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI'0 CO/IepIKaHHsl, CIpaBOYHbIe MaTepHasbl, pecypchbl IHTepHeTa Moz
PYKOBOZCTBOM Ilefiarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KJIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponeccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 4 B HEnemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 110/ pyKOBOACTBOM Iearora.

OnpefiessiTh BUJ, XUMHUY€ECKOH CBSI3U B COeJMHEHHUH C UCIIO/Ib30BAHUEM CXEM.

OnpeieIiTh CTeNeHb OKUCJIEHUS XMMUYECKOT0 3/1eMeHTa 110 GopMyJie ero
CoeIMHEHUS C MCNOJIb30BAaHUEM QJIFOPUTMaA.

OmnpefensiTh 3J1EMEHT (BELLECTBO) — OKUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTb NPOLECCOB OKHUCIEHHS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX U NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PeaKIMK 0
aJITOPUTMY pa360pa OKUCIUTETbHO-BOCCTAHOBUTE/IbHOU PeaKLHH.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH TeKCThI yieOHUKa [ocjie

CTPYKTYpUPOBAHUS MaTepHaJla, CpaBOYHble MaTepHaJIbl (IepHUOJUYECKYIO
CUCTEeMY XMMHUYeCKHUX 3ieMeHTOB /l. U. MeHzies1eeBa, Tab/IULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMUYECKHUH PsiJ| HANPSHKeHUH

MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Paspes 1. BenjecTBo U XMMU4YeCcKue peakuyu (17 4)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. M. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U THUIIBI
KPHUCTA/VIMYECKUX PelIETOK. *3aBUCHMOCTb CBONUCTB BeI[eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XMMUYECKHUX 3IEMEHTOB

. U. MenpgeneeBa

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI ePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauveckoit cucreme /[l. U. MeneseeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 HasblBaTh HEOpPraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3IMYHbIX KJ1acCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeaensiTb BUA XMMAYECKOM CBA3U U TUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMUS 10OCsIe
npeJiBapUTebHOrO pas6bopa.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIuio U3 y4e6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMHYECKUX peaKuui
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeII0BOMY 3beKTy, 10 U3MEHEHHUIO CTeneHel OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 YYaCTHIO
KaTasu3aropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHU U M0JI0XKEeHNe XUMHYEeCKOT0 paBHOBeCHsL.*
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKL MU (371eKTPOHHBIH
6aJslaHC OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKLHu).

JeMoHCTpauumn

1. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKOUN peaKkLUu OT pa3/InNuHbIX
daxTopoB.

2. Bo3zelcTBUe KaTaU3aTopa Ha CKOPOCTb XMMUYECKON peaKLuu.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CMelleHMe paBHOBECUSI XUMUUYECKOUN peaKkLUu.

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
MPOAYKTOB [0 ypaBHEHUSIM XUMHYECKUX peaKLUH

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSTh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NpeBpallleHU.

KnaccuounupoBaTh XMMUYeCKHE peaKI[UU 110 pa3JIMYHbIM MPU3HAKaM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMH OT Pa3IMYHbIX
$aKTOpOB MO/ PYyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXXHOCTU MPOTEKAHUS XUMHUUECKHX MpeBpalleHHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpenensiTb OKUCJIUTENb U BocCTaHOBUTE b B OBP.

CocTaB/IsITh 3/IEKTPOHHBIHN 6alaHC peaKLUH.

[TpoU3BOUTH BBIYUCIEHHUS 10 XUMUYECKUM YPABHEHUSIM 10 aJITOPUTMY.

BricTpauBaTh pa3BépPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHATUIHBIN aNapaT Kypca XUMHUH TOCIe
npeJiBapUTENbLHOTO CTPYKTYPUPOBaHUS MaTepHaa.

HWcnosb30BaTh MPH BBINOJHEHUH YYe6HBIX 33JJaHUH U B TpoOIlecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJIepKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
10CJIe KOHCY/IbTAIUHU C I1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUuibHbIe U Ca6ble 3J1eKTPOJIUTHIL.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GpOMU/I, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cuMkaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATHOHBI aMMOHHUS,
MarHus, KaJblius, AIIOMUHUS, XKeJie3a 2+, 3+, [[UHKA,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELIECTB; ABHUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, Kap6oHATa HATPHS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IpaKTH4YeCKUE

pa6oThl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelieHHe 3KcIepMMeHTa/bHbIX 3a/a4 110 TEME.
Beruucienus

— M0 YpPaBHEHUSIM XMMHUYECKUX PeaKui

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

O6bACHATb NPUYUHBI 3J1IEKTPOIIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LleJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[lJ1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTHUKE XUMUYECKUE 3KCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPAaTOPUH NPU
HCIOJIb30BaHUHM XUMUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/BapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpH BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
10CJIe KOHCYJIbTALMH C I1€JJaroroM.

Paspen 2. HemeTasuibl U UX coeUHEeHUs (24 )
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeNCTBYE C MeTA/IJIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHas KUCA0TA,
XUMUY€eCKHe CBOUCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uyeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAXOX/IEHHE B
HpUpoJe.

JeMoHCTpauumn
BnaeomaTepuam)I: raJioreHbl U UX COeJUHEHHUA.
06pasubl XJI0PUAOB.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
10 ypaBHEHUSIM XMMUYECKHX peaKUil.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCThIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

Onpe/esiTh raJIOTeHU/-MOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[I1aHUpOBaTh M OCYIECTBJATH HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
MocJie peiBapUTebHONU paboThI.

Tema 4. O6mas
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeguHeHus (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/a U Cephl.

AJIJIOTpOl'[HbIe MOAHQ)I/IKHLU/II/I KHUCJI0pOJa U Cephbl. XuMu4yeckue
CBOMCTBA cepbl. B3auMoelicTBHe c HeMeTalJlaMHU - BOAOPOJIOM U
KUCJI0pOAOM, MeTa/IJlaMH, KOHLEHTPHUPOBAHHBIMH a30THOU U
cepHO# kucjaoTaMU. CepoBOJIOPOJ, CTpoeHue, Pu3nyecKue

O6BACHATH 06III1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepHu30BaTh GU3NYECKHUE
Y XMMUYeCKHe CBOWCTBA MPOCTOTO BEIIECTBA CePhI U €€ CoeJUHEHUHN
(cepoBOmOPO/1a, OKCHU/IOB CEPBI, CEPHOU KUCJIOTHI, CY/1b}HATOB), CIOCOOBI UX
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Y XUMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAHOBUTEJIbHBIE).
OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeCTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue™®), npuMeHeHUe.
CepHuUcCTas KUCJI0TA.

*XMMHYeCcKHe peaKl 1y, JieXKallle B OCHOBE IPOMBIILIJIEHHOTO
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBEHHasl peaKlusl Ha CyJibdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHu4yecKoe
3arpsisHeHUe OKpY»Kalollel cpeibl CoOeAUHEHUSIMH CEPBI
(kuCI0THBIE A0X/U, 3aTrPSA3HEHKE BO3/[yXa U BOJJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMOoHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

JlabopaTOpHBIE ONbITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

BzauMogelicTBUe pa36aBieHHON CEpHON KUCIOTHI C LUHKOM.
BreruuciieHusa

10 yPaBHEHUSIM XUMHYECKUX PeaKINH

HOJIy4eHUs, IPUMeHEeHUe U 3HaYeHHe B IPUPO/ie U XHU3HHU YeJIoBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpefiensiTh Ha/IM4YKe Ccy/1bdaT-UOHOB B PacTBOPeE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C IepepaboTKON
CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepHyaJa.

[11aHMpPOBAaTh U OCYLIECTBJ/ISTh HAa TPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CieioBaTh NpaBUIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
MCI0JIb30BAaHUH XMMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
nejarora.

[Ipon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH PsAJ HaNpsKeHUH
MeTaJJoB).

Hcnonb3oBaTh NpH BINOJIHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATE/IbCKOM e TeIbHOCTH HAyYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C [Ielarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEIS Kjlacca KUCJAOT U *crienudpuyeckue™).
*A3o0THCTas KUCJIO0TA. Mcrosib30BaHre HUTPATOB U COJIel aMMOHUSA
B KauecTBe MHUHepa/bHbIX y06peHn.*

XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, *nosyyeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Ucnonb3oBaHue dpochaToB B KaueCcTBe MUHEPAIbHBIX YA00pEHUMN.*
3arpsisHeHHe IPUPOJHBIX BoJL0EéMOB pochaTamMu.

JleMoOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHYeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHUe ero CBOMCTB.

BbruucieHust
10 YpaBHEHUSM XUMHUYECKUX PeaKL Uil

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpeesiTh MOHBI aMMOHHUSA U pocdaT-HOHBI B PACTBOPE C UCN0JIb30BAHUEM
TabuLbl "XapaKTepHble peaKIud Ha KATUOHbI 1 aHUOHBI".

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM
coeJMHeHHUH a30Ta U pocdopa B oKpyKalollelt cpefe.

[l1aHMpPOBATE U OCYLIECTB/ISATD HA MPAaKTHKE XUMUYeCKUe IKCIIepUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepu-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOPaTOPUH NPU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI y4eOHUKa,
CIpaBOYHbIE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoliecce

HCCJIel0BAaTENbCKOM JIeITEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
N0CJIe KOHCYJIbTAIUHU C I1€/Jarorom

Tema 6. O611asA XapaKTepuc-
THKA XUMHYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
B3saumogeiicTBHe ¢ MeTa/yIaM1, HeMeTa/lJIaMHy,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacnpocTpaHeHHe B Ipupoje, GU3nyecKre U XUMUYECKHe

O6BSACHATH 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
IPYIIbI U UX COEJUHEHUN C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTbh $pU3UYECKHE U XUMHUYECKHEe CBOMCTBA IPOCTHIX BEIIECTB
yrJaeposa U KPEMHHUS U UX cOeiJMHeHUN (OKCHU/I0B yTrJiepo/ia, yroJabHOU
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coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux Gusnyeckre U XMMHUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JlefiCTBYe Ha XKUBble OPraHU3MBl, [I0JIy4eHHe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTb KapOOHAT- U CUIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX P06JIeM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTepoja u
KapboHaT-UOHBL OpraHUYecKHX BeleCTB 10/, PYKOBOACTBOM YYUTEIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
CoeJMHEeHUSIX yTjiepo/ja: 0COGEHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XHUpax, 6ekax, [0CJIe IpeiBapyUTeIbHOM PaboThL
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HeOpraHUYeCcKUuX COeAMHEHUH.* HCIO0JIb30BAaHUHM XUMUYECKOHN NOCYybl ¥ 060py/JOBAHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHbIX 3a/JaHUH TeKCThI y4eOHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
MpUMeHeHUe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMHUYECKUH pAJ| HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBoO# kucaoTe. CHIMKATDI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
BaxkHellllIMe cTpOUTe/IbHbIE MaTepHaJbl: KEPAaMHUKa, CTEKJIO, UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-MONYISIPHYI0 TUTepaTypy
LleMeHT, 6eTOH, XeJie306eToH. [Ipo61eMbl 6e30mMacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTepHaJIOB B NOBCeJHEBHON nocJie KOHCY/IbTAallUY C NeJaroroM.
JKU3HU.*
JleMoOHCTpanuu
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHNYeCKHUX BeleCTB.
JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paGoOTHI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ec/iM O4UH U3 peareHTOB
JlaH B BU/Jle BOJHOI'0 pacTBOpa C U3BECTHON MaccoBoM foJiel.

Paszpen 3. Metasuibl 1 ux coeguHenus (20 4)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asiemeHToB /I. U. MeHzeieeBa U cTpoeHuUs: aToMOB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cioco6bl MOMyYeHUs1 MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aIIUThI OT KOPPO3UH.
CrnaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

0O3HakKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojesi KpUCTaJINYeCKUX PeLIETOK METAJJIOB.
Buseomarepuasibl: KOppoO3usi METAJLIIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasla.

BoeruucieHust
— 110 ypaBHEHHUSM XUMHUYECKUX PeaKIMH, eC/IM OIUH U3 peareHTOB
COZIEPXXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX TIOHATHH U IPUMEHATDb 3TH NOHATHUA NPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJIOB, 00LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepu30BaTh 06LIMeE CIOCOGHI MOJyYeHUs METAJLJIOB MOC/IE
CTPYKTYpHUPOBaHHs MaTepHaJa.

CieioBaTh NpaBUJaM 6e30MacHOM paboThl B JIaG0OPaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[Tpon3BOUTE BEIYHUCIEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMUYECKUH P HAaNpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 3a/JaHUH U B poLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM
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Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJusi). OKCUABI U TUAPOKCH/IbI HATPUs U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MenpeneeBa. HaxoxzeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
Kasblus (OKCUA, TUAPOKCHUZ, CoH). *IKECTKOCTH BO/BI U CIIOCOGBI
eé ycTpaHeHHUs.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfiesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue NJlaMeHU MOHAMU HaTPHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3laMy aJIIOMUHUSA U €ro CIJIaBOB.
AM(i)OTeprIe CBOMCTBa TUAPOKCH A aJIOMHUHUAA.
KauyecTBeHHbIE peaKl¥ Ha HOHbI XKeJie3a.
[IpakTH4yeckre paGoOTHI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
METaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € IOMOLIbI0 KAY€CTBEHHBIX PeaKIMH MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HAa IPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
IPOBOAUTD HAOJIIOIeHHS, eJIaTh BBIBOAbI 110 Pe3yJibTaTaM 3KCIeprMeHTa.

CrnesfoBaThb IpaBu/IaM 6e30macHON paboThI B 1a60PaTOPUU NTPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Tpon3BOUTE BEIYHUCIEHHS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6GHBIX 3alaHUH U B IIpoLiecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTENbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BemectBa u
MaTepHaJibl B 2)KM3HU
YyeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BemeCTBa W MaTepuaJsibl B
HOBCGAHEBHOfI ’KWU3HU Yyesi0BeKa. XUMUS U 30pOBbeE. BbesonacHoe
HCII0JIb30BaHKE BEUECTB U XUMHUYECKUX peaKLLl/lﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax JesTebHOCTH JIIEH,
OCHOBHbI€ BEIleCTBA U MaTePUaIbl, IPUMEHSIEMbIE B XKU3HU COBPEMEHHOT'0
4eJsIOBEKA.
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(34)

[IpypoaHble HCTOYHUKHU YT/1€BOLOPO/OB (Yro/ib, NPUPOAHBIN ras,
HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U
MPOMBILIJIEHHOCTH.

OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs
BemecTB — [1/JK).

PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.*

O6bACHATD yC/10BUSA 6€30M1aCHOT0 UCI0/Ib30BaHUS BELIeCTB U XUMHYECKUX
peakui B GBITY.

AHanu3MpoOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BIAUAHUU
HPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpY»Kalollel cpe/ibl.

YMeTb 0Ka3bIBaTh EPBYIO MOMOIIb IPU XUMUYECKUX 0XKOT'aX U OTPaBJIEHHUAX.

[IpyHKUMATh y4yacTHe B 06CYKAEHUU MPOGIEM XUMUYECKOH U 9KOJIOTUY€eCKOU
HaNpaBJIEeHHOCTH, BbICKA3bIBaTh COGCTBEHHYIO [TO3ULUIO 10 Po6JieMe U
Hpe/JlaraTb BO3MOXKHBIE [IyTH €€ pellleHusl C ONI0poX Ha MHPOPMALMIO U3
y4yeGHHUKa U ClIpaBOYHble MaTepHabl, pecypcbl UHTepHeTA.
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