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INOACHUTEJIBHASA 3AIINCKA

®denepanpHas pabodasi mporpaMma Mo XUMHUHM JJi OOYyYaIOMIMXCS C 3aJIePKKOU
ncuxuueckoro passutus (naigee — 3[1P) Ha ypoBHe OCHOBHOTO 00IIero oOpa3zoBaHUs
NOJATrOTOBJIEHa Ha oOcHOBe DeaepabHOrO TOCYAapCTBEHHOTO 00pa30BaTelbHOTO
cTaHjapta ocHoBHOro oomero oOpaszoBanus ([Ipuka3z Munnpocsemenus Poccuu ot
31.05.2021 1. Ne 287) (maiee — DPI'OC OOO), DepepanbHON aganTUPOBAHHON
o0Opa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJisi 0Oy4YaroIIMXCS C
OrpaHU4YEeHHBIMA BO3MOXKHOCTAMHU 310poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOsiOpst 2022 1. Ne 1025), denepanbHOl pabouelt mporpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 1O Yy4yeOHOMY TmpenMeTy «Xumus», @DenepanbHON MPOTpaMMbI
BOCIIUTAHUS, C YYETOM paCIpEAesIeHHbIX IO KJaccam IpOBEpsAEeMbIX TpeOOBaHUN K
pe3yapraram ocBoeHus denepanbHONM aganTUPOBAHHOW 00pa30BaTENIbHON MPOrpamMMbI
OCHOBHOIO 0011ero 00pa3zoBaHusi i OOyYArOUIUXCS C 3aJCPKKOM TCUXHUUYECKOTO
Pa3BUTHSHU 3JIEMEHTOB COJEPKAHMSI, PEACTABICHHBIX B YHUBEPCATIBLHOM KOAU(PUKATOPE
no xumuu, KoHmenmuu mnpenogaBaHusi ydeOHOTO mpeamera «XUMHUS» B
oOpa3oBarebHbIX Opranuzanusiax PO, peanu3yoomux 0CHOBHbIE 00111€00pa30BaTeIbHbIC
MIPOTPaAMMBL.

[TporpamMMa o xumMuu pazpaOoTaHa C LETbI0 OKAa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3JaHUH pabovell MporpaMMsbl 110 Y4EOHOMY ITPEIMETY.

VY4eOnpiii  mpeamer  «XUMHSD» — BXOOUT B MPEAMETHYIO  00JacTb
«EcTrecTBeHHOHAay4YHBIE NpPEAMETH». B cucTeMe eCcTeCTBEHHOHAYyYHOIo OOpa30BaHMs
XUMUS KaK Y4eOHbI NMpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IIPHUPOJIBHI,
(GOpMHPOBAHUM HAy4YHOW KApTUHBI MHUPA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUU,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO st
YeJoBeKa U OKpYXKaroled ero cpeasl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPHI.

VYcnemHocTh M3y4yeHHs] XMMHUH CBSI3aHA C OBJIQJCHUEM XHUMHYECKUM SI3BIKOM,
coOntoieHueM TmpaBuwil  0e30macHOM pabOThl MpPU  BHINOJHEHUM XUMHYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBS3€M XMMHH C IPYTUMHU MPEAMETAMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUYECKOW M OPTaHUYECKON XUMUMU.
I'maBHO# nMaeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OIMOPHBIX 3HAHUM
M0 XUMHH, BBIPAXEHHBIX B (DOpME, COOTBETCTBYIOILIEH BO3PacTy OOYyYAIOIIMUXCS U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanuu JaHHOTO Kypca MpeACTaBICHbl OCHOBOIOIAraOIINEe XUMUYECKHE
TEOPETHUYECKUE 3HaHWS, BKJIOYAIOIIME HM3YyYEHHE COCTaBa M CTPOCHHS BEIECTB,
3aBUCUMOCTH WX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUMN U IIyTE€U yIIPaBICHUS UMU
B LIETISIX MOJYYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyo OCHOBY M3YYEHUS HEOPTraHUYECKON XUMHUM COCTABISIET ATOMHO-
MoJIeKyssipHoe yueHue, llepmommueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu
CBEJEHUSMH O CTPOEHHM aTOMa, BHUAAX XHMHYECKOW CBA3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIIMIA.



B u3yueHun Kypca 3HauuTENIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TIPAKTUYECKUX M JIA0OPATOPHBIX PAaOOT, OIMUCAHUIO PE3yTbTATOB
YYEHHYECKOTO JKCIEPUMEHTa, COOJIOICEHUI0O HOPM U TIpaBWi Oe30macHOi paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanmsi JaHHON MPOTPaMMEBI B MPOIECCE 00YUCHUS MTO3BOIUT 00YyJIArOIITUMCS
c 3IIP ycBOUTH KJIIOUEBBIE XMMHYECKHE KOMIIETCHIIMM W TMOHSTH POJIb U 3HAUYCHUE
XUMUHU CPEJI IPYTUX HAYK O IPUPOJIE.

N3ydeHne XUMHH CHOCOOCTBYET (POPMHPOBAHHIO Yy OOYYaIOIIUXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOEHHUIO OOIIEHAYYHBIX METOJIOB (HAOII0JICHHE, W3MEpEHHUeE,
AKCIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHUIO MPAKTHYECKOrO0 IMPUMEHEHUS Hay4YHBIX
3HaHWUW, OCHOBAHHOTO Ha MEXKIPEAMETHBIX CBA3SIX ¢ mnpeaMeramu «OKpyKarolui
Mup», «®uszukay, «buomorus», «l'eorpadus», «Marematnka» u (GOpMHUPYET
KOMIICTCHIIMHU, HEOOXOJAMMBIE JUIi TNPOAOJDKEHHUs oOpa3oBaHMs B 00JlacTu
€CTECTBEHHBIX HAYK.

WN3yyenue XuMHHM CHOCOOCTBYET pa3BuUTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKIIMOHATBLHON  TPAMOTHOCTH, YMEHUS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbX Gopmax. 3HAUUMOCTh MpPeAMETa JJIsl Pa3BUTHUS KU3HEHHON KOMIIETCHIIMU
oOyuaromuxcsi ¢ 3I[IP 3akmoyaercss B YCBOGHHHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX ISl TTOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M 0O€30MaCHOIO s
YeJIoBeKa U OKpY’Karoleld ero cpeasl oopasza >KM3HU, (POPMHUPOBAHHH SKOJIOTHUYCCKOU
KYJBTYPHI.

[Iporpamma oTpakaeT coAcp)kaHHUE OOYUCHHS MPEIAMETY «XHMHUS» C Y4eTOM
0coObIX oOpasoBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3I1P. OpnageHue ydeOHBIM
MPEIMETOM «XHMHS TMPEJICTABIAET OMPEACIICHHYIO TPYIHOCTh ISl OOyJaromuXcs ¢
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEATEIIBHOCTH, MEPUOINUSCKUMHU
KoJICOAHUSIMU BHUMAaHHS, MaJbIM 00bEMOM IaMATH, HEIOCTATOYHOCTHIO OOIIEro 3amaca
3HAHUW, TOHUXEHHBIM IO3HABATEIbLHBIM HHTEPECOM U HU3ZKHM YPOBHEM pPEYEBOTO
pa3BUTHSI.

Jns mpeononeHus TPYAHOCTEH B U3YYEHUM YYEOHOTO mpeameTa «XUuMUsH
HeoOXo/IMMa ajjanTtaius o0beMa U XapakTepa ydeOHOTro MaTepuaia K Mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu oOydYaromuxcs, Y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCIOJB30BaHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM  MEXKIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCIIOKHEHUE N3y4aeMOro Marepuania.

[Ipy wu3ydyeHWH XHWUMHH HEOOXOAMMO OCYIIECTBIATH B3aUMOJCUCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
NEeATEeIbHOCTU. BO3MOXKHO BBIJIEJICHHE OTIEJbHBIX YPOKOB Ha PEIICHHUE 3a/lad B CBSI3U
CO CIIOKHOCTBIO aHanm3a Tekcta oOydarorumucs ¢ 3I[IP. Opranmueckoe emuHCTBO
MPAKTUYECKOM M MBICIUTEIBHOU JACATEIbHOCTH OOYyYalolmMXCsl Ha ypoKax XUMHUH
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO 0a3MCHBIX XMMUYECKUX 3HAHUU U
yMeHnuii. Ocoboe BHUMaHHUE TIPU U3YUYCHUU XUMHH YACISIETCS M3YYEHUIO «CKBO3HBIX)
MOHATUM U (POPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepuaa.

Heau u 3a1a4n u3ydeHus y4eOHOro npeamera « XuMus»



OOmue wenu wu3ydeHus Yy4yeOHOro mpenMera «XUMHUS» TMPEACTABICHB B
denepanbHOl  pabodueil mporpaMMe OCHOBHOTO oOmiero obOpaszoBanus. OHH
aKTyaJMu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
00pa30oBaHMsl, HANPABIEHHOCTH OOYYEHHs Ha Pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBanue e€¢ MHTEIIEKTa W oOmIell KynabTypbl. OOyueHHe YMEHUIO YYUTHCS U
IPOJOHKATh CBOE 00pa30BaHME CaMOCTOSTENIBHO B HACTOSAIIEE BPEeMs SBIISCTCS OJIHOM
U3 BOKHEHIINX (PYHKINHN y4eOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUNY.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJi1 HOPMATUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeIbHyI0 nporpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHE MTPUOOPETAIOT TaKUE LIETH, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PEIICHHUH, CTOCOOHOM aganTHpOBaThCS
K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

HaNpaBJICeHHOCTh OOYYEHHsS] Ha CHUCTEMAaTHYECKOe NPUOOIIECHUE YyYaIIuXci K
CaMOCTOSTEJIbHOM MMO3HABATEIBHOU AESITENIbHOCTH, HAYYHBIM U MIPAKTUYECKUM METOJaM
MO3HaHUs, (POPMUPYIOLIUM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

o0OecreyeHnue YCJIOBHH, CHOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUUMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJISl PA3IMYHbBIX BUOB
NEeSATENbHOCTH;

(bopMupoBaHUE YMEHHI OOBSACHATh M OLCHUBATH SIBJICHUSI OKPYKAIOILIETO MHUpA
Ha OCHOBaHWM 3HAHUI U ONBITA, IOJYYCHHBIX P U3YYCHUU XUMHUH;

dopMupoBaHue y OOYyYarOIIMXCSl TYMAHUCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTMYECKH Ie1eco00pa3Horo
MOBENICHUS B OBITY U TPYIOBOM JEATENBHOCTH B LEJSIX COXPAHEHMsI CBOETO 3[J0POBBS U
OKpY>KarolleH MMPUPOIHOMN CPeENbI;

pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITUTAHMIO HAa OCHOBE YCBOEHHMS OOLIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH AalbHEHIIIEro 00yYeHH .

Kypc HanpaBiieH Ha pelieHue cleayommX 3a1a4, 00eCeYynBaOIINX Pealn3aliio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOAOB K OOYYEHHIO XUMUU
obOyuatommuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

bopMHpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEACTABICHUNA O
BEILECTBAX, UX MPEBPALLIECHUAX U MPAKTUYECKOM NPUMEHEHUH; OBJIAJICHNE ITOHATUNHBIM
anmnaparoM U CHMBOJUYECKHUM SI3bIKOM XUMUMU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHYECKHX NPEBPAIICHU HEOPraHUYECKUX U
OPraHMYECKHUX BELIECTB KaK OCHOBBI MHOTHMX SIBJIE€HUW >KUBOW M HEKHUBOW NPHUPOIBI;
yriryOieHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBATH
U OOBEKTUBHO OLEHMBATH KU3HEHHBIC CUTYallMM, CBSI3aHHBIE C XMMHEH, HaBbIKAMU
0e30macHOro 0oOpallleHusi ¢ BELECTBAMM, MCMOJIb3yEMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHaJu3UpOBaTh M IUIAHUPOBATH SKOJIOTMYECKH O€30MacHOE MOBEACHUE B
LEJISIX COXPAHEHUS 3I0POBbs M OKPYKAIOIIEH Cpebl;

dbopMHUpOBaHME YMEHUN yCTaHABIMBATh CBS3U MEXIY pealibHO HaOJII0IaeMbIMU
XUMUYECKUMHU SIBJICHUSIMUA U TPOLECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHAThH



NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)K€ 3aBUCUMOCTh IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

npuoOpeTEeHNE OMbITAa MCIOJIB30BAHUS PA3TUYHBIX METOAOB M3yUEHUS BEIECTB,
HAOMIONEHUsI 3a MX MPEBPALCHUSIMH TPU TPOBEACHUH HECIOKHBIX XUMHUYECKUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM JaOOPATOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMupoBaHUE TPEACTABICHUN O 3HAYCHHMM XMMHYECKOM HAyKH U pEHICHUU
COBPEMEHHBIX IKOJIOTMUYECKHUX MPOoOeM, B TOM YHCIIE B MIPEIOTBPAIICHUH TEXHOT€HHBIX
M 9KOJIOTHYECKUX KaTacTpod.

Ocob0enHocTH 0TOOPA U aJaANTAIMU Y4eOHOI0 MATEPHAJIA 110 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIbHBIX YCIIOBUM JII YCBOCHMSI MPOTPaAaMMHOTO Marepuasga 0Oy4aroluMUCs C
3I1P. Bonbmioe BHMMaHHWE IOJDKHO OBITH yHelIeHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIHOCTH IIPU COXPAaHEHHH OOIIEro 6a30BOr0 YpOBHS.
OH [0JKEH MO COACPKAHUI0 U 00BeMY OBbITh aAalNTUPOBAHHBIM JJISI O0YUYAIOIIUXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMHU 00pa30BaTENIbHBIMH MOTpeOHOCTAMH. Creayer
o0JieryuTh OBJNaJeHue MatepuasioMm oOydatromumucs ¢ 3I[IP mocpenctBom ero
JETAIBHOTO OOBSICHEHUS C CHCTEMAaTHYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUN C MCIOJIb30BAHHEM MPUEMOB aJITOPUTMU3ALUU U BU3YaTbHBIX
oTop, 00yUYeHHUs CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHHWe M MOJHOIIEHHOTO YCBOEHHS YYEOHOro maTepuaiia UMEeT
OIOpa Ha MEXIMPEIMETHBIE CBSI3M BOMPOCOB, U3yYa€MbIX B JAHHOM Kypce€, ¢ TaKUMU
yueOHbIMU mnpeameraMu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ Y4YEeOHBIH MaTepual C pPa3HbIX TOYEK 3pPEHUs,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JyYIIEMY OCMBICIEHHIO, 0ojiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUN U PAKTUYECKUX YMEHUM.

[Ipy MoAroTOBKE K YpOKaM Y4YUTEIb JOJDKEH MPEIyCcMOTPeTh (OPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIU3UPOBATh, CPAaBHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIaHUPOBATH MPEACTOSUIYI0 pPadboOTy, OCYLIECTBISATH CaMOKOHTposib. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 33 MPaBUJIBHOCTBIO PEUEBOro O(GOPMIICHUS BBICKA3bIBAHUI
oOyuatomumxcst ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSMHU TOBEACHUSU NEITEIbHOCTH, oOywaromuxcs ¢ I[P
(pacTOPMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUNA  KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUN JTab0paTOPHBIX paboT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuABbI aeATedabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTEeJIbHLIMH MOTPEOHOCTAMH M 00eCIeYnBAIONIAE OCMBICJIEHHOE
O0CBOEHHE COJIePKAHNM 00pa30BaHus N0 MpeaAMeTy « XUMUsD)

Conepxanue BUJIOB JesTelIbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMU. [loMHUMO MIMPOKO
ucrnonabzyeMbix B @OII OO0 o6mmx isi BceX 0Oy4arommxcs BHJIOB ACSATEIbHOCTH
cleAyeT YCWUIUTh BHJABl JEATENbHOCTH, chenuduuHble sl JaHHOM KaTeropuu
oOy4aroruxcsi, 111 00ecreueHrss OCMBICIICHHOTO OCBOEHUS COJAEpKaHUs 00pa30oBaHUS
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Mo TMpeIMeTy: YCHJIEHHE MNPEAMETHO-TPAKTUUYECKON NEATENbHOCTH C aKTHUBHU3aLUEH
CEHCOPHBIX CHCTEM; YepEeOBAHHUE BUJOB JIEATEIBHOCTH, 3aJCUCTBYIOIINX Pa3IHUHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaia ¢ OMOpOd Ha aJlfOPUTM; «IOIIArOBOCTHY B
W3YYCHUHU MaTepuaina; MCIOJIb30BaHUE TOTOJHUTEIbHOM BH3yadbHOW OMOpPHI (IUIaHBI,
o0pasiipl, CXeMbI, IA0JIOHBI, ONIOpHbIe Tabmuibl). g pa3sutus y odydarommxcs ¢ 3[1P
YMEHHs JelaTh BBIBOABI, (OPMHpPOBAHUS TPAMOTHOTO PEUYEBOTO BBICKA3bIBAHUS
HEO0OXOJMMO MCIOJB30BaTh OMOpHBbIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIYET
YIEIUTh OOYYEHHUIO CTPYKTYpUPOBAHUIO MaTepuaja: COCTaBICHHUE PHCYHOUYHBIX H
BEepOAIIbHBIX  CXEM, COCTaBJCHHWE TaOJHWI, COCTaBICHHE KJaccU(UKAUU C
0003HAYCHHBIMH OCHOBAHMAMHU JUIsI KJacCH(UKAMU U HANOJHEHWE UX MPUMEpaMu U
Ap-.

[TpumepHas TemaTtuyeckas ¥ TEpMUHOJOTHYEcKas Jiekcuka coorBercTByeT DOII
000.

Jns oOywaromuxcss ¢ 3I[IP cymiecTBEHHBIMHM SIBISIFOTCA TPUEMBI PabOTHI ¢
JEKCHYECKUM MaTepuaioM 1o mpenMery. I[IpoBomutcs cmeumanpHas pabora 1Mo
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIONIEH TEPMUHOJIOTHH.
W3y4yaemble TEpPMHUHBI BBOJSTCS Ha MOJMCEHCOPHOW OCHOBE, 00s3aTelbHa BU3YyalIbHAS
MOJIIEPIKKA, AITOPUTMBI paOOTHI C OMPEIEICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaTH3al[iu
TEPMHUHOJIOTHH.

Mecto yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBuM ¢ ®enepanbHbIM TOCYJApPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOI'O 0O01Iero oOpa3zoBaHUs y4e€OHBIM IpeaMeT «XUMHS» BXOIUT B
npeaMeTHyo obnacte «EcTecTBEeHHOHayuHbIE MPEIMEThD) U SIBISETCS 00S3aTeNIbHBIM
IUTSL U3YYEHHS.

Y4eOHbIM MJIaHOM Ha €€ u3ydeHue oTrBefeHO 136 yuyeOHbIX 4acoB — Mo 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue yuyeOHOTO mpeameTa «XuMus», mpeacTaBiieHHoe B DenepanbHON
paboueit mporpamme, cootBerctByer @DI'OC OOO, pa3paboTaHO C y4EeTOM
@denepanbHOl  OCHOBHOW  00Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOWIEro
oOpa3oBaHUsI MO Yy4eOHOMY MpeaMeTy «Xumus», cooTBeTcTByeT DenepanbHOn
aJanTUPOBAHHOM OCHOBHOW 00pa3oBaTelbHON MpOrpaMMe OCHOBHOTO  OOIIETro
oOpa3oBaHMs 00YYaIOIINXCS C 33ACPHKKOIM CUXUUYECKOTO Pa3BUTHSI.

COILEPKAHUE YYEBHOI' O IPEIMETA «XUMMUSA»

COAEPKXAHUE OBYUYEHMHS B 8 KIIACCE

[lepBoHaYaNbHBIC XUMUUECKUE TTOHATHS

[Ipeamer  xumuu. *Ponp xumum B ku3HM  yenoBeka.* Tema wu
BellecTBa. OU3MYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. *XuMHUs B
cucreme Hayk.*Uwucteie BemiectBa U cMecu. CriocoOwl pazaeneHusi cmecei. [IpaBuiia
0e30macHOro oOpalieHus ¢ BellecTBaMH U J1abopaTopHbIM 00opyaoBanueM. *[lonstue
0 METOJaX IMO3HAHMS B XUMHH. *

ATOMBI U MOJEKYJIbl. XUMHUYECKUE HJIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUUYECKUX
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aneMeHTOB. OTHOCHUTENbHAA aToOMHast Macca. [IpocTeie U ClI0KHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢popMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKoH
MTOCTOSIHCTBA COCTaBa BellecTB. *OTHOCUTENIbHASL MOJIEKYJIIpHas Macca. MaccoBast 1oJis
XUMHUYECKOTO JIEMEHTA B COEMHEHUU.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuMHueckas peakiusa. [Ipu3Haku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (CoeqUMHEHUs, pa3JioKEHUs,
3aMelIeHus, 0OMeHa).

XHWMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IMOCYJIOM, C IpaBUIaMHU
paboThl B JIAOOpaTOpUM M MpUEMaMH OOpallleHHs ¢ J1abOpaTOPHBIM O0OPYJIOBAHHUEM;
U3y4YeHHE M ONucaHue (PU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BEIECTB;
HaOoIeHue pu3nyeckux (IUIaBJIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sBJICHUM, HAOMIOACHHE U OMNHCAHUE
MIPU3HAKOB MPOTEKAHUSI XUMHUYECKUX pPEaKlMil (pa3yioKeHHWe caxapa, B3auMOJCHUCTBHE
CEpHOM KHUCJIOTHI C XJOopuaoM Oapusi, paznoxenue ruapokcuaa wmeau (II) npu
HarpeBaHuM, B3aUMOJCICTBHUE kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocobos
pazneneHus cMecel (¢ MOMOIIBIO MarHuTa, (PUIIbTPOBAHKE, BEITIAPUBAHUE, JUCTHILISILIMS,
xpomatorpadusi), IpoOBEACHHE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE U OMNHMCAHUE
pE3yJIbTaTOB TMPOBEIACHUS OIbITa, WJUIFOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAaccChl;
CO3J1aHUE MOJIEIe MOJIEKYJ (LIapOCTEPIKHEBBIX ).

Baxxnelmme npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopojg — 3lI€MEHT M IIPOCTOE
BelecTBo. Haxoxaenne Kucioposia B mpupoze, pu3ndeckue 1 XMMHUYECKUE CBOMCTBA.
Peakumu ropeHusi mpoCThIX U CIOXKHBIX BemiecTB. CrocoObl MOMydeHUs KUCIOpOoa B
nabopatopur U NpoMbIIUIeHHOCTH. [Ipumenenune kucnopojaa. Ilonstue o6 okcumax.
Kpyrosoport kucnopoaa B npupoze. O30H — ajioTponHas MOAU(PUKALMS KUCIOPOa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHUUECKUE YPAaBHEHUS, IK30- U
SHJIOTEPMHUYECKUE PEaKUU. TOMIMBO: yroyib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3¢ (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anmeMeHT M mpocToe BeniecTBo. HaxoxeHne Bomopona B MPUPOJE,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA (Ha MpUMEPE B3aUMOICHCTBUS ¢ HEMETAUIAMU U
OKCHJIAMU METAJIJIOB), TPUMEHEHHUE, CIOCcoObl monydeHus. lloHaTne o KHCIOTax u
COJISIX.

KonuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuersl o xummudeckoit hopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJSPHON MacChl, MOJISIPHOTO 0O0beMa
ra3oB. Pacué€rel 110 XUMUYECKUM YPABHECHUSIM.

dusznueckue cBorcTra BoAbl. Bona. Ee cocras, ctpoeHue u Mmoisiekysibl. Bona kak
pactBopuTenb. PacTBopbl. IIoHATHME O HACBHIMIEHHBIX M HEHACBIIICHHBIX PAacTBOpax.
[TonsiTie pacTBOPUMOCTH BEIIECTB B BoAE. PacdueT MaccoBOil J0JIM BEIIECTBA B
pacTtBope (TIpolleHTHAss KOHIIeHTpalus). MaccoBas JoJisl BeliecTBa B PacTBOPE.
XYUMHYECKHE CBOMCTBA BOJbI (pa3jioKEHUE, PeaklMd C HATPUEM, OKCHUIOM KaJbIusi,
okcusoM cepbl (V) peakuuu ¢ MeTayilaMH, KUCIOTHBIMA U OCHOBHBIMH OKCHJIAMH).
[Tonsitue 00 ocHOBaHUsAX. Poib pacTBOPOB B MPUPOJE W B IKU3HH YEIOBEKA.
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Kpyrosopotr Boabl B mpupoze.*3arpsi3HeHue NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUMU. Knaccudukanus
HEOpraHu4yeckux coenuHeHuil. Okcuapl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, aM(poTepHbIe, HecoseoOpasyrolue - Ha npuMepe okcuaa yriepoaa (1) u
okcuna azora (ll)), Homenknarypa. I[lomyueHre W XUMHUYECKHE CBOWCTBA OKCHJIOB
(B3auMonelicTBUE € BOJOW, KucimoTramu, mienodyamu). OcHoBanusi. Kiaccuduxarus
OCHOBAaHMI: IWMIENOYM U HEpPacTBOpPHMBbIE OCHOBaHUS. HomeHkIaTypa OCHOBaHUM.
duznyueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJEHCTBUE C OKCHIAMU
HEMETaJIOB, KUCIOTaMu, coisiMu). *[lonyuenne ocHOBaHHIA.

Kucnotsl: cocras, kiaccuukainys, HOMEHKIATypa, PU3NYECKUEe U XUMUUYECKHE
CBOMCTBa (B3aUMOJICUCTBME C METalIaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJIIMM, Ha TpPUMEpPE COJITHOM U CEPHOM KHUCIOT), CHOCOObl moiydeHus. Psa
aktuBHoctn MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEH,
CIOCOOBI TOJYYEHHUsI, B3AUMOJICHCTBHE COJIEH ¢ METaJlIaMH, KHCIOTaMH, IIEJI0YaMHu U
COJIIMH, IPUMEHEHUE.

[Tonarue 006 amdOTEpHBIX THAPOKCHAAX (HA MpPUMEPE LHUHKA W AJTIOMUHHUS):
XUMHUYECKUE CBOMCTBA (B3aMMOJCICTBUE C KUCIOTAaMHU U LIEIOYaMH, Pa3ioKEHUE MpU
HarpeBaHUM) U MOJy4YCHUE.

['eneTnueckass CBA3b MEXAY KIAacCaMH HEOPraHWYECKHX  COEIMHEHHM.
I'eneTndeckue psibl.

XHAMHMYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEIECICHUE COJEPKAHUS KACIOpOaAa
B BO3/1yX€; IIOJyUYE€HUE U U3yUYCHHUE CBOICTB KUCIOpO1a; HAOIIOAEHUE B3aUMOIECUCTBUSA
BEILIECTB C KUCJIOPOJIOM U YCJIOBHSI BOBHUKHOBEHUS U MPEKpaIeHus: ropeHus (rmoxxkapa);
O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB M ONHUCAaHUE UX CBOMCTB; MOJYYEHHUE U U3YUYECHUE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0IeHHEe 00Pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCJIEIOBAaHNE OCOOEHHOCTEW PacTBOPEHHUs BEUIECTB C PA3NMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA; B3aUMOJICHCTBUE BOJbI C METallaMH (HAaTpHUEM U KajblUUeM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJAECOMATEPHUAIIOB); OINPEJEICHUE PACTBOPOB KHUCJIOT M IIEJIIOYEH C
MOMOILIbIO  MHJMKATOpPOB; MCClEN0BaHWE OOpa3lloB HEOPraHUYECKHX BELIECTB
pPa3IMYHBIX KJIACCOB; HAOMIOAECHUE HM3MEHEHHUs OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IeNIoYell; n3yuenue B3aumojaeiicteus okcuaa meau(Il) ¢ pactBopom cepHoii
KHCJIOTBI, KUCIIOT ¢ METAJJIaMH, PEaKIuil HeUTpaan3aluu; MOJIy9eHHEe HEPACTBOPUMBIX
OCHOBaHMi, BBITECHEHHE OJHOTO MeETajyla JIPYyrMM H3 pacTBOpa COJIA; PpEUICHUE
DKCIIEPUMEHTANFHBIX 3alad 1o TeMe «BakHeWme KIacChl HEOPTaHUYECKHUX
COCIUHEHUI».

[Tepunonnueckuit 3akoH u llepuoauueckas cucrema XuMuaeckux 3semMeHToB Jl. W.
MenaeneeBa. CtpoeHre aToMOB. XUMHUYECKask CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIEC PEAKIIUU.

[lepBble MOMBITKM KJIaCCU(PUKAIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpynmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE M IIEJTOYHO3EMENIbHbIE METallbl, TaJOTEHBI,
MHEPTHBIE Ta3bl). OJEMEHThl, KOTOpble 00pa3yloT aM@OTepHble OKCUIBl U
TUIAPOKCUIIBI. ™

[lepnognuecknili 3akoH. Ilepumoanueckas cucTeEMa XHUMHUYECKHX JJIEMEHTOB
. U. MenneneeBa. KopoTkonepuonnas u niauHHONepuoaHast ¢popmel Ilepronnueckoit
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cucteMbl xumudeckux demeHTtoB J[. U. MenneneeBa. Ilepumomel w  rpynmsl.
PU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB atroMHbIX siaep. M3oromsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB HEpBbIX 20 XUMHYECKUX 3JIeMEHTOB lleproanueckoit
cucrembl J[. 1. Menneneea. XapakTepUCTMKAa XHUMHUYECKOIO OJJIEMEHTAa IO €ro
nonoxxenuto B [lepnoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB 3JIEMEHTOB MAJIBIX MEPHOJOB M TIJIaBHBIX
HOATpPYyNIl, B 3aBUCUMOCTH OT AaTOMHOro (HOpSAKOBOrO0) HOMeEpa 3HAdYeHHE
Ilepnonnueckoro 3akoHa u Ileprogudeckoil CUCTEMBI XMMHMYECKHX 3JIEMEHTOB JUIS
pa3BUTHSA HayKH U NIpakTUkKU. . 1. MenneneeB — y4€HbIN U TpaXIaHUH.

Xumnyeckass cBs3b. KoBaseHTHass (HOJsipHAsT W HEMOJIAPHAsi)  CBS3b.
DIEeKTpOOTPULATENIBHOCTh aTOMOB XUMHUYECKHUX 3J1€MEHTOB. MIOHHasA CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporeccsl
OKHUCJIEHUS U BOCCTAaHOBIJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKMI SKCHEPUMEHT: H3y4YeHUue OO0pa3loB BEUIECTB METALIOB H
HEMETAJUIOB; B3aHMMOJECUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIIUX TPUMEPBI OKHACIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS).

Me:xnpeaMeTHble CBSI3H

Peanuzanuss MeXnpeaMETHBIX CBsi3ed MpU M3YYEHHMM XHMHUM B 8 Kiacce
OCYIIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUM,
TaK W TOHATHUM, SBJISIONIMXCS CUCTEMHBIMU JIJI OTJIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAy4HbIA akT, TUIOTE3a, TEOpHf,
3aKOH, aHAJIU3, CUHTE3, KIacCcudUKaIus, NepruoInIHOCTh, HAOIIOICHNE, YKCIIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, MOICIb, SIBJICHHE.

dusnka: MaTepusi, aToOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU, HU30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYJa, DOJCKTPUUECKUN 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (pM3WdYecKue BETWYUHBI, SAUHUIIEI U3MEPCHHUS,
KOCMOC, TUTaHETHI, 3BE371b1, CoHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHMUA B 9 KIIACCE

BemiectBo 1 xuMHuueckas peakius

[lepuognueckuit 3akoH. llepuomnueckas cHUCTEMa XUMHUYECKUX DJIEMEHTOB
. I. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUONOB, KaIMs, KaJblUHsl U UX COCAUHEHUU B
COOTBETCTBUH C IOJIOKEHUEM DJIEMEHTOB B [leproaudeckon cucTeMe U CTPOEHUEM MX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKM U BUAA
XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoaHas U
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TpUBHAJIbHAsA). XMMHYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KilaccaM
HEOPraHWYECKUX COECIMHEHUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanms XuMHUYECKUX PEAKIIUN M0 Pa3IMYHBIM MpU3HAKaM (II0 YHCITY U
COCTaBy y4YacCTBYIOUIMX B PEAKIIMH BEIIECTB, MO TEIIOBOMY (D (EKTy, Mo U3MEHEHUIO
CTENEHEH OKHUCIECHHS XWMHYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTaJin3aTopa). JK30- U S3HIOTEPMUUECKHAE peaKINU. TepMOXUMUYECKHE YPABHEHHS.

[TonsiTue o cKOpocTH XUMHYECKOM peakuud. l[loHsaTtue 006 o0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHEe O TOMOTe€HHBIX U TEeTePOreHHBIX
peakuusx. [loHaTre 0 xuMuueckom paBHOBeCHH. CMEIIEHUE XUMUYECKOTO PABHOBECHSI.
@aKTOpBbl, BIUSAIONIME HA CKOPOCTh XUMUYECKOW PEAKUUU U MOJOKEHUE XUMHUECKOTO
PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, AIEKTPOHHBIN OaytaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBlIeHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAHUEM METO]1a AIEKTPOHHOTO OaslaHca.

Teopus 3IEKTPOIUTUYECKOW NHCCOLMALMU. DIEKTPOJIUTHYECKAST AUCCOLUALINS.
DONEeKTpOJUTBl W HE3NEKTpoJuThl. KaTHOHBI, aHMOHBL. MeXaHu3M JIUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMH4YECKOW cBs3u. lloHstne o creneHu
nucconuan. CUibHbIE U cIa0bIe AIEKTPOIUTHI.

Peakiuun nonHoro oOMeHa. Y cClIOBUS MPOTEKAHHS PEaKUUid MOHHOTO OOMeEHa 10
KoHIA. [lomHbIE M COKpalIEHHBIE MOHHBIE YPAaBHEHUS peakuril. XMMUYECKUE CBOMCTBA
KHUCJIOT, OCHOBAaHHMHW WU COJIEH B CBETE€ MPEACTABICHUH 00 3JIEKTPOIUTUYECKOU
mucconuann. Cpena pactBopa. KadecTBEHHbIE pEakIMM Ha KaTHOHbI M AHHUOHBIL:
XJIopua-, OpoMua-, HOAUA-, CylbdaT-, kKapOoHaAT-, cuiaukar-, ¢ochar- aHUOHBI;
TUAPOKCUJI-UOHBI; KaTHOHBI aMMOHMS, MarHusi, KajibllUs, aJlOMUHUS, kene3a (2+) u
(3+), Mmenu (2+), mMHKa, MPUCYTCTBYIOIINE B BOJHBIX pACTBOpaXx.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISAMHU KPUCTALUINYECKUX
PEIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HEMETaJJIOB (rpadura u ajiMasa),
CIIOXKHBIX BEIIECTB (XJIOpUJA HATpHUs); HUCCIEJOBAHHE 3aBUCUMOCTH CKOpPOCTHU
XUMHYECKOM peakuuu OT BO3ACHCTBHUS  pPAa3IMYHBIX (DAKTOPOB; HCCIEAOBAHUE
ANIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLUAIIMK KUCIIOT, EN0Yed U
cojeil  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUACOMATEPHUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK MPOTEKAHMS pPEaKIMid HOHHOTO oOMeHa (0Opa3oBaHUE
OCaJlKa, BBIICJICHHUE raza, 00pa30BaHHUE BOJIbI); OMbBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuii  (TOpEHHE, PEeaKIUu  Pas3lIoKEeHHS,
COEIMHEHNS); PACIIO3HABAHUE HEOPTaHMYECKUX BELIECTB C MOMOIIbI) Kauye€CTBEHHBIX
peaKkuii Ha UOHBI; PEIICHUE AKCIEPUMEHTAIbHBIX 3a]1ay.

Hemerauibl u ux coeMHEHUA

OOmast  xapakTtepucThka ranoreHoB. (OCOOEHHOCTM CTPOECHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne W (U3MYECKHME CBOWCTBA MPOCTHIX
BEILIECTB — rajJoreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHUMepe Xjopa (B3auMOJCHCTBUE C
MeTaJulaMH, HEMETaNIaMU — BOJAOPOJIOM U KUCIOPOAOM, IIeJouaMu). XIIOPOBOAOPO/I.
ConsiHast KMCIIOTa, XUMAYECKUE CBOMCTBA, NTOJIyYEHHE, IpUMEHEHNE. [[elicTBue xmopa u
XJIOPOBOJIOPOJIa HA OPTraHW3M 4YeJioBeKa. BakHeWlnme XJIOpUAbl U UX HAXOXKICHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 3jaeMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHMCJIOPOJA U CEPBl. XapaKTEPHBIE CTEIIEHU OKUCIICHHUS.
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CrpoeHue M (QuU3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnoTponHble MOAU(UKALMK KHUCIOpOAa W cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3aMMOJEHCTBHE C HEMeTaJUlaMd — BOJOPOJOM H KHCIOPOAOM, METaJNIAMH,
KOHLIEHTPUPOBAHHBIMA Aa30THOM W CepHOM KucioTamu). CepoBOJOPOI: CTPOCHHUE,
busznueckue U XMMHUYECKUE CBOMCTBAa (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIE CBOMCTBA).
Oxcupl ceppl Kak MpeCTaBUTENIN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMHUYEeCKHe cBoicTBa (oO0mme wu crnenuduieckue). Comm CepHON KUCITOTHI,
KauyeCTBEHHAsl peakuus Ha cyibpar-uoH. CepHucras KuciaoTa. XUMMUYECKUE PEAKIUH,
JeKallie B OCHOBE IMPOMBIIUIEHHOIO CHoco0a TMOJyYeHUsS CEepHOM KHCIIOTHI.
Haxoxnenue cepsl 1 €€ coeMHEeHUH B IIpupoie. [IprumMeHeHne cepbl U €€ COCUHEHUN B
ObITY M B TMPOMBIIUICHHOCTH. XHUMHUYECKOE 3arps3HEHUE OKpYXalolled cpeabl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE T0XKIU, 3arPA3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI
€ro MpeaoTBpaIICHUSI.

OOmas xapakTepuctuka 3yeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTpPOCHUs
aToMOB a30Ta U (pochopa, XxapakTepHbI€ CTEIIEHU OKUCIECHUS.

A30T, pacnpocTpaHEeHHE B Mpupoje, (U3UUYECKHEe W XUMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METAJUIaMU M HEMETaUlaMH - KHUCJIOPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHUE CBOMCTBA
(oKucneHue, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpa), moyyeHue u npuMmenenue. Conu
aMMOHMSI: COCTaB, (PU3NUYECKUE U XMMUYECKUE CBOMCTBA (pa3jioKEeHHE, B3aUMOICHCTBIE
Co Ienoyamu), mpuMeHeHue. KauecTBeHHasl peakiusi Ha HWOHBI aMMOHHsS. A30THas
KHCI0Ta, €€ (U3MYECKHUe W XUMHYECKHE CBOWCTBa (00IMe u crenudpuyeckue),
nosyueHue. Hutpatsl (pasnoxenue). A3otucras kuciora. Vcnonb30BaHue HUTPATOB U
coJiel aMMOHHUSI B KauyeCTBE MHUHEPAJIbHBIX YJOOpeHMH. XUMHUYECKOE 3arps3HEHHE
OKpY>KaloIlllel cpelibl COeAMHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
MOYBBI U BOJOEMOB).

®docdop, amiorpornHeie Moaudukauuu Gochopa, PU3NYECKHE U XUMUUYECKHE
CBOMCTBa (B3aMMOJEICTBUE C MeETallaMH, HEMETa/NlaMHU, KOHIIEHTPUPOBAHHBIMU
a30THOM UM cepHoul kuciotamu). Okcupn ¢ocdopa (V), oprodochopHas kuciora:
¢u3nueckue W XUMUYECKHE CBOWCTBa, mnoiydeHue. [loHsATHE O MUHEpaIbHBIX
yaoOpenusix: HUTpathl U (docdatel. [loHATHE O KOMIUIEKCHBIX ynoOpeHusix. OO1ias
xapakTepucTthka 31eMeHToB [VA-rpymnmnbel. OcOOEHHOCTH CTPOEHHUsI aTOMOB yriiepoja 1
KpeMHHsI. BaneHTHOCTh M XapakTepHbIE CTENEHW OKHUCICHHS aTOMOB Yyriepoja u
KpeMHHus. PacipocTpaHeHue yriieposa B IpUPOJIE, XapaKTEPHBIE CTENIEHN OKUCIICHHUSL.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duMYECKUE WU
XUMUYECKME CBOMCTBA IMPOCTBIX BEIIECTB (B3aMMOJEWCTBHE C  METaJIaMH,
HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMH A30THOW M CEPHOW KHCIOTaMH). AJICOpOLus.
Kpyrosopot yrnepoaa B npupozge. Okcuabl yriepoaa, ux (pu3nueckue U XUMUYECKUe
CBOMCTBA, IIOJIy4Y€HHE W NPUMEHEHHE, JIEWCTBHE Ha OpPraHU3M  4YeJIOBEKa.
DKoJlornyeckue TMpoOsieMbl, CBsS3aHHBIE C oOkcujaoMm yriepoaa(lV), rumnotesa
100aJbHOIO TMOTEIUICHUS KJIMMaTa; MapHUKOBBIM 3¢ (deKT. YrojibHas KHUCIOTa U €€
colid, HUX (U3MYECKUE U XUMHUYECKHE CBOICTBA, TMOJyYEHHE U MPUMEHEHUE.
KauecTtBennas peakuus Ha kapOoHaT-uoHbl. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO0351CTBE.

OO6mue mpeacTaBieHus 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COEIMHEHUH yriiepoja (Ha mpuMepe MeTaHa, dTUIeHa, 3TaHoa, YKCYCHOM KUCIIOThI. Mx
coctaB u xumudeckoe crpoenue. Knaccugukanus oprannueckux Bemects. [lonstue o
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OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKHUPaX, OCJIKaxX, YIIeBOIaX — M WX POJIA B KU3HU
4yesioBeKa. MarepraabHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COSUHEHUM.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha MpuUMeEpe
B3aUMOJICHCTBUS C MeETAUIAMUM W HEMETa/UVIaMH), TOJy4YeHHE U NPUMEHEHHE.
Coenunenust kpeMHust B npupoje. Oomume npeactapieHuss 00 oxkcuae kpemuusi(IV) u
KpeMHUeBOM kucinore. CUIMKaThl, GU3NYECKUE U XUMUYECKIE CBOMCTBA, MOIYYCHHUE U
NpUMEHEHUE B  OBITYy, MPOMBINJIEHHOCTH (B  MEIUUMHCKOW, 3JIEKTPOHHOM,
CTpOUTEIbHOW W JAp.). BaxkHeillue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IIEMEHT, 0eTOH, kene300eToH. [IpobiieMbl 0€30MacHOr0 UCIIOJIb30BAHUSI CTPOUTENbHBIX
MaTEpHUaJIOB B MMOBCETHEBHON KU3HHU.

XUMHUYECKUN DKCIEPUMEHT: HU3ydeHUE 00pa3lloB HEOPTraHWYECKHX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBHI; IPOBEJICHHE KAaU€CTBEHHBIX PEAKIUNA Ha XJIOPHUI-UOHBI U
HAOJIIOZICHUE TPU3HAKOB WX TMPOTEKAHMS; OIbIThI, OTpaXkawliue (Quznyeckue u
XUMUYECKHE CBOWCTBA TaJOr€HOB W MUX COEAUWHEHUH (BO3MOYKHO MCIOJb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C OOpa3liaMu  XJOpUJIOB  (TajJOT€HUIOB);
O3HAKOMJIEHHE C 00pa3uaMu cepbl U €€ COeNMHEHUSMU (BO3MOXHO HCIIOIb30BAHHE
BHJICOMATEPHUAJIOB); HAOIIOJIEHHE TMpoliecca OOYINIMBaHUS caxapa IMOJ JACHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOThI; N3yYE€HUE XUMHUYECKUX CBOMCTB pa30aBiIECHHOMN
CEPHOM KUCJIOTHI, TPOBEACHUE KAUECTBEHHOMN peaklUy Ha CyJb(aT-uoH U HaOII0AeHUE
MpU3HaKa e€ MPOTEeKaHUs;, 0O3HaKOMJICHUE ¢ (PM3UYECKUMU CBOMCTBaMU a3ota, ¢hochopa
U UX COCAMHEHUN (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEPHAIIOB), 00pa3aMu a30THBIX
U (hochOpHBIX yAOOPEHHUI; MOTyYeHNE aMMUaKa U U3yYeHUE €ro CBOMCTB; MIPOBEIECHUE
KaueCTBEHHBIX PEaKIUii HA MOH aMMOHUS U (ochaT-uOH U U3y4YECHHE MPU3HAKOB UX
MPOTEKAHUS, B3aWMOJICCTBUE KOHUECHTPUPOBAHHON a30THOM KHUCJIOTBI C MEIBIO
(BO3MO’KHO HCIIOJIb30BaHUE BHJIEOMATEPUAJIOB); U3YUEHHE MOJENEH KPUCTAIUIMUECKUX
pemérok anMasa, rpaduTa; O3HAKOMJIEHHWE C IPOLECCOM aAcopOLMU pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U U3y4YEeHHE €ro CBOMCTB; MPOBEICHHE KAUECTBEHHBIX PEaKUUid Ha
KapOOHaT- ¥ CUJIMKAT-UOHBI M U3yYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C
MPOAYKIHEN CUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO
teme «BaxHeime HeMeTaIbl U UX COSTUHEHUS».

MeTanibl U UX COeUHEHMS

OO6mass XxapakTepuCTHKa XUMHUYECKHUX JJIEMEHTOB — META/UIOB HAa OCHOBAHHUU
UX  ToJIokeHHss B llepuogmyeckor  CUCTEME  XHUMHUYECKHX  BJIEMECHTOB
. . MenaeneeBa u ctpoerust atomoB. CTpoeHrue MeTaiuioB. MeTtannuueckas CBs3b U
MeTaJlyInuecKass KpUCTaNInUecKas pemeTka. DJICKTPOXUMUUYECKUN sl HaMpsKEHUH
MeTalioB. DU3NYECKHME W XUMHUUYECKME CBOMCTBA METAUIOB (B3aMMOJICHCTBUE C
KHUCJIOPOJIOM, BOJION, KucioTaMu). O0mue cnoco0sl moydeHust MmetaiioB. [loustue o
KOPPO3WHU METAJIJIOB, OCHOBHBIE€ CITIOCOOBI 3alUTHI UX OT KOppo3uu. CruiaBbl (CTalb,
YyTyH, AOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHUE B OBITY U MMPOMBIILIIEHHOCTH.

[Ilenounsie MeTambl: nojioxkeHue B l[lepuoamyeckoil cuUcTeMe XUMHYECKUX
anementoB JI. W. MenneneeBa; CTpoeHHE aTOMOB. Haxoxnenne B mnpupone.
dusznyeckue W XUMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpus W Kanus). OKCUIBI U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne MEeT0UYHbIX METAIVIOB U UX COECTUHEHUN.

[I{enoyHoO3eMeENBHBIE METAJIbI MarHum 171 KaJIbIIHM: MIOJIOKEHUE
B [lepnognueckon cucreme xummueckux snemeHToB . M. Menneneesa; crpoeHne ux
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aTOMOB; HaxoxAeHue B npupoae. dusnueckne M XMMHUYECKHE CBOMCTBA MarHus M
Kanblus. BaxkHeimme coequHeHusT Kanblus (OKCU, TUAPOKCHA, conr). *JKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHS.

Amomunuii: nonoxenue B Ilepuoguyeckoil cucTeMe XHMHYECKUX 3JIEMEHTOB
J. . MenneneeBa; CTpOCHME aToMa; HaxOXJAeHUE B npupone. Pusmdeckue u
XUMHUYECKHE CBONCTBA alOMHHMS. AMQOTEpHBIE CBOWCTBA OKCHIAa M TUAPOKCUIA
AIFOMUHUS.

Kenezo: mnonoxenne B Ilepuoguyeckoil CUCTEME XHWMHYECKHUX 3JIEMEHTOB
. 1. MenaeneeBa; CTpOEGHHE aroMa; HaXOXJIEeHHE B npupoje. DPusndeckue Hu
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOJCHCTBUE C METAINIaMU, KUCIOTAMHU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xkenesa(ll) u xenmesza(Ill): cocraB, cBoiicTBa u
*noaydenue.*

XUMHUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpasllaMH METaUIOB U CIUIABOB,
uX (U3NYECKUMHU CBOMCTBAMU; U3YUYCHHE PE3YyIbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEN B3aMMOICUCTBHS OKCUA KAJIBLIUS U
HaTpUsl C BOJOM (BO3MOYKHO HCIIOJIb30BAHHE BHJEOMATEPHANIOB); HCCIIEJOBAHUE
CBOMCTB KECTKOM BOJIbI; Mpoliecca TOPEHHs Kele3a B KHUCIOpoae (BO3MOXKHO
HCII0JIb30BAaHUE BUIEOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHNS KAUECTBEHHBIX PEAKIUI Ha
WOHBI (Mar"us, Kajublus, adtoMuHus, 1uHka, sxenesa(ll) u xeneza(lll), menu(Il));
HaOJIIOZICHUE U OMHMCAHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HATPHS, KIS U
KaJblsl (BO3MOXKHO MCIIOJIB30BAHKUE BHJICOMATEPHANIOB); MCCIEAOBaHHE aM(POTEPHBIX
CBOWCTB THIPOKCHUJA AIFOMUHUS U TUAPOKCUIA IUHKA; PELICHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme MeTallyIbl U KX COSUHEHUSD.

XUMHS ¥ OKpyXKarowias cpeaa

HoBpie Marepuansl U TexHOnoruu. BemectBa M marepualibl B MOBCEIHEBHOU
KU3HU YEJIOBEKa. XMMHUS M 300pOBbE. be30macHOE HCIIONb30BAHUE BEIIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBas mnoMmoup 0Opu  XUMHUYECKHX — OXOrax
1 oTpaBieHUAX. OCHOBBI 3KOJOTHYECKON TPAMOTHOCTH.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpenpl (mpeaeibHas AOMyCTUMAs
koHieHTpalus BemecTB — [1JIK). Ponas xuMuu B peliieHnu 3K0JIOTHYECKUX MPoOieM.

[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, TPUPOIAHBIM ra3, HEPTH),
MPOJYKThI UX NMEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTepHasioB (CTEKJIO, CILIABBI
METAIIJIOB, TOJIMMEPHBIE MaTEPUAIIBI).

MesxknpeaMeTHbIe CBSI3H

Peanuzanust MeXOpeAMETHBIX CBS3€M IMpU HM3YYEHHM XHUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUMH,
TaK W TOHSATHM, SBISIONIMXCS CUCTEMHBIMU JJISI OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHSTHSA: Hay4yHbId (akT, TUIOTe3a, 3aKOH,
TEeOpusl, aHAJIU3, CUHTE3, KilacCu(UKaIus, IePUOJUIHOCTh, HAOII0ICHUE, DKCIIEPUMEHT,
MOJICJTUPOBAaHUE, M3MEPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(P(HEKT, TEXHOJIOTHUS,
MaTepualbl.

@dusuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIHJ, U30TOIbI,
PaIHOAKTUBHOCTb, MOJIEKYJA, DIEKTPUUYECKUN 3apsl, MPOBOJHUKH, MOJYIIPOBOIHUKH,
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IUDIIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTaNIMYECKash pemeTka, CIUIaBbl, (PU3UUYECKHUE
BEJIMYUHBI, EAMHUIBI M3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3JHBI,
Comnnre.

buonorusi: ¢orocuntes, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHbBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE MOPOABI, IMOJIC3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
«XUMMUsS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

B nenom pesynbraThl ocBoeHust oOywatommmucs c¢ 3IIP ydyeGHOro mpenmera
«Xumus» AOJDKHBI COBManath ¢ pesyiapratamMu DenepanbHoi paboueld MpoOrpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JINMYHOCTHBIE PE3YJIbTATDI:

JIMYHOCTHBIE  pe3yNbTaThl OCBOGHHMS MNPOrpaMMbl  OCHOBHOIO  OOIIETro
oOpa3oBaHMsI JIOCTHTalOTCsi B XoJ€ OOy4YeHHs XUMUU B €AMHCTBE Y4eOHOU u
BOCIIUTATEIFHONW JIEATEIHPHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMUA POCCHUCKHUMHU
COLIMOKYJIbTYPHBIMH ¥ JyXOBHO-HPABCTBCHHBIMH I[EHHOCTSMH, TPUHSATHIMA B
oOmecTBe TpaBUJaMHd W HOpPMaMH TOBEACHHS M CHOCOOCTBYIOT IMpoleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMAIN3AIINN O0yJarOIINXCsl.

JInaHOCTHBIE pe3yIbTaTh OTpaXXaroT TOTOBHOCTH 00yJaromuxcs
PYKOBOJICTBOBATHhCSI CUCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAIMA W pacIIupeHue
OTIbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

LEHHOCTHOTO OTHOILEHHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U
HAyyHOMY HACJIEIUI0, TOHMMAaHHs 3HAU€HUS XHUMHUYECKOH HAayKM B IKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JIOCTOBEPHOW HHQpOpMaLUE O
NEPEIOBBIX JIOCTIDKEHUSAX M OTKPBITHUSIX MHPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00ILIECTBA;

2) TpaXIaHCKOTO BOCTIUTAHHUS:

NPEJICTaBICHUS O CONHMAIBHBIX HOpMax © TMpaBUjaX MEXKIMYHOCTHBIX
OTHOIICHWH B KOJIJICKTUBE, KOMMYHHUKATHBHOW KOMITETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOH, yueOHO-MCCIIeIOBaTeIbCKOM, TBOPUECKOW M APYTUX BUIAX NEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOMW JESTEIHHOCTH MPH BBIMOJTHEHUN yUEOHBIX,
MO3HABATENBHBIX 3a7ad, BBIMOJHEHUN XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U B3aHMOIIOMOIIM B IMpoLecce
TON y4uyeOHOW AeSITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEIEHUE MU IMOCTYIKU
CBOMX TOBApHUIIECH C MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS
ITOCJIEACTBUN ITOCTYIIKOB;

3) LEHHOCTH HAYYHOT'O MO3HAHUS:
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MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKH U COCTABISIOLIUX OCHOBY
JUIsl TIOHMMAaHHS CYIIHOCTH HAyYHOW KapTUHBI MHpA, NPEJICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPOJIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHNUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa MOJYYEHHE HOBBIX 3HAaHUW IO
XUMHH, HEOOXOUMBIX JIJIs1 O0OBSICHEHHS HA0JI0/1aeMbIX IIPOIECCOB U SIBJICHHUIA;

MO3HABATENIbHON, UHPOPMAIIMOHHON W YUTATENHCKOW KYJNbTYPhl, B TOM YHCIIE
HABBIKOB CAMOCTOSTEIBHON pabOThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYpOil,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTHUH;

UHTEpeca K OOYYEHUI0O M TMO3HAHMIO, JI0003HATEIHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K caMOOOpa30BaHMIO, MPOSKTHON U MCCIIEI0BATEIbCKON IESITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYYEHHUS B JaJIbHEUILIEM;

4) popmupoBaHUS KyIbTYPHI 310POBbS:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HHU, OCO3HAHUS MOCIEACTBUN U HEMPUATHUS BPEIHBIX
NpPUBbIUEK (YMOTpEOJIEHUS aJKOrojisl, HAPKOTUKOB, KYypEeHHUs), HEOOXOIUMOCTH
coOMIo/IeHUs MpaBuil 0€30MaCHOCTU MPHU OOpAIEHUH ¢ XUMUYECKMMHU BEIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHUS:

UHTEpeca K MPAKTHUECKOMY H3YUYEHHMIO Mpogeccuil U TpyAa pa3IudyHOIOo poja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYAOBOW ACATEIBHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BbIOOpA MHIMBUIYaJIbHOU
TPACKTOPUHU TMPOJOJDKEHUS O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEITHOM
npo(hecCHOHANBHON JEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTb
aJanTUPOBaThCS B MPOGECCUOHANIBHOU CPEJIE;

6) SKOJIOTHYECKOTO BOCITUTAHHMS:

HKOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHHSI K MPUPOAE KaK MCTOUYHUKY >KHU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHUS, IOHUMAaHHUSI [IEHHOCTH 3J0POBOr0 U O€30MacHOTO
oOpa3za >KHM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (U3MUYECKOMY H
MICUXUYECKOMY 30pPOBbIO, OCO3HAHHUSl LIEHHOCTU COOJIIOJEHUSI MpaBuUil O€30MacHOro
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAK)KE B CUTYalUsX, YTPOXKAIOLUIUX 3I0POBbIO
U JKU3HU JTIOJICH;

CHOCOOHOCTH TPUMEHSATH 3HAHUS, MOJydyaeMble NpPU H3YyYECHUU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOIHOU CPENOH, MOBBIIIEHUS YPOBHSA
HKOJIOTMYECKON KYJIBTYpBl, OCO3HAaHUS TJO0AJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0JieM U MyTel UX peleHus: IOCPEeICTBOM METOA0B XUMHUH;

HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PYKOBOJACTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDHI

MertanpenMeTHble pe3yiabTaThl OCBOEHWsS 00pa30BaTENbHON MPOTPAMMBI  TIO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIHLHBIMH JACHCTBUSMU, B TOM
YHCIE:

1) 0a30BbIC JIOTHYCCKUE ICHCTBUS:

BBISIBIIATH MPUYHMHBI U CJICICTBHS MPOCTHIX XUMHUYECCKUX SIBIICHHIA,
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OCYILECTBISATh CPAaBHEHUE, KIACCU(PUKALIMIO XUMUYECKUX BEUIECTB MO 33aJaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIs1 YKA3aHHBIX JIOTUYECKUX OIEpalui;
CTPOUTH  JIOTUYECKOE  CYXKIEHUE TIOClie  MPEABApPUTEIIbHOIO  aHajau3a,
BKJIFOYAIOUIEE YCTAHOBJIEHUE IPUUMHHO-CIIEICTBEHHBIX CBS3EH
CO3/1aBaTh, MPUMEHSATH U MPEOOPa30BbIBATH 3HAKH U CUMBOJIBI, MOJICIIH U CXEMBI
JUISl pelieHus1 y4eOHBIX U TO3HABATEbHBIX 33/1a4 ¢ TOMOILBIO M1€/1arora;
IPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTUE XHMHUYECKHMX NPOLECCOB M HX
HOCJIEICTBHUS;
2) 0a30BbIC UCCIIEIOBATEIBCKUE ICHCTBUS:
C MOMOUIBIO MEJArora MpoOBOJAUTh XUMUYECKHUI OMBIT, HECIOXKHBIA SKCIIEPUMEHT,
JUIS YCTAaHOBJICHUS] OCOOCHHOCTEN 00BbEKTa N3yUEHUs], IPUUMHHO-CIIEACTBEHHBIX CBS3EH
1 3aBUCUMOCTEN OOBEKTOB MEXTY COOOM;
C NOMOINBIO MeJarora WM CaMOCTOSITENIbHO (OPMYJIMPOBATH O0OOIIEHUS U
BBIBOJIBI 110 pE3YyJIbTaTaM MIPOBEAECHHOIO HAOIIOAEHUS, OIIbITA;
3) paboTa ¢ uHpOpMAaITUEHi:
BBISBJIATH JAePUIMTHI MHPOPMAIUH, JaHHBIX, HEOOXOIMMBIX JIs PEIICHUs
MOCTaBJICHHOM 3aJ1a4H;
npeoOpa3oBbIBaTh UH(GOPMAIIUIO U3 OJHOTO BHUJA B APYroi (Tabauiny B TEKCT
¥ Ip.);
UCKAaTh WM OTOMpaTh MH(POPMALMIO WM JAaHHBIE U3 UCTOYHHKOB C YYETOM
NpeJIoKEHHON yueOHOM 3a1aui U 3aJJaHHBIX KPUTEPHEB.

OBnasieHre YHUBEPCATBLHBIMU YUEOHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpPraHM30BbIBAaTh YUYEOHOE B3aMMOJEUCTBUE B TpymIie (ONpeaesTh oOLe e,
pacnpenesnsaTh poJiy, J0roBapuBaThCs APYT € APYIOM U T. 1.).

C IIOMOLIBIO IEArora WIM CaMOCTOSITEJIbHO COCTABIIATh YCTHBIE U IMCbMEHHbIE
TEKCTbl C KCIOJIb30BAHUEM HIUIIOCTPATUBHBIX MATEPUAIOB ISl BBICTYIUICHUS IIEPE]
ayIUTOPUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAaMU; padOTaTh MHIMBHAYAJIbHO W B TpYMIE: HAXOAMUTH 0OIee
pelieHre U paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS MO3MIMK W yyeTa
MHTEPECOB; (OPMYIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/a B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEisaTh
OTBETCTBEHHOCTD U IIPOSIBIIATH TOTOBHOCTD K IPEIOCTABIICHUIO OTYETA IIEPE TPYIIIOHN.

OBnazeHNe YHUBEPCATHLHBIMU YUEOHBIMH PETYIISITUBHBIMU JICHCTBUSMH:

oOHapyxuBaTh # (POpMyIHpPOBaTH Y4YEOHYIO MpOOJIeMy, OMNPEAeNsITh IIeIb
y4eOHOM JeSATEIHHOCTH;

BJIAJICTh OCHOBAMM CaMOKOHTPOJIS, CaMOOLICHKH, IIPUHATHS pPELIEHUH W
OCYILIECTBIIEHUS! OCO3HAHHOTO BHIOOpA B Y4eOHOI U MMO3HABATEIbHOMN 1€ATEIbHOCTH;

COOTHOCUTH CBOU JEWUCTBUS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH JEATEIBHOCTH B IIpOLIECCE IOCTHXKEHUs pPe3yJbTraTra, OIPEHeIIsTh
CHOCOOBI ICUCTBUI B paMKaX MPEIOAKEHHBIX YCIOBUI U TPeOOBAHMM, KOPPEKTUPOBATH
CBOM JCUCTBUSA B COOTBETCTBUU C U3MEHSIOIIENUCS CUTYaAlUEN;

J1aBaTh A/ICKBAaTHYIO OLICHKY CUTYallMU U IIpeJIaraTh [UIaH €€ N3MEHEHNUS;

NPEeABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4eOHOMU
3a71a4u;

NOHUMATh TMPHUYUHBI, M0 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTar
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JESITeIbHOCTH, OMpENesTh IMO3UTUBHBIE W3MEHEHUS M HamlpaBlieHUs, TpeOyromue
JaybHene paboTsl;
OCO3HAHHO OTHOCHUTKCS K APYTroMy YeJIOBEKY, €r0 MHEHHUIO.

HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOCHHUIO 0053aTENILHOTO COJIEPIKaHMUS,
YCTaHOBJICHHOTO AaHHOW DenepanbHOil padouyell MporpaMMoM, BBIJIEISIOT: HAayYHbIE
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUH, crneruduyeckne s y4eOHOro mpeameTa
«XuMU», BUABI AEATEIBHOCTU IO MOJYYEHHI0 HOBOTO 3HAHUS, €r0 MHTEPIpPETALHH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYECOHBIX U HOBBIX CUTYAlIHSIX:

NPEACTABICHHE O 3aKOHOMEPHOCTSX M IO3HABAEMOCTH SIBJICHHM MPUPOIBI,
MOHMMAaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHUYECKOM HAyKd Kak oOjacTu
COBPEMEHHOIO0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIel KyJIbTypbl W HIPaKTUYECKON
JESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUHU CPEJIU IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBaMH MOHATHITHOTO arapata U CUMBOJUYECKOrO S3bIKA XUMUU
JUTSL cCOCTaBlieHUs (POPMYJI HEOPTAaHUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEAKIIUN
(c omopoil Ha anropuT™M Y4eOHBIX JEHCTBUM); BIAJCHUE OCHOBAMU XUMHUYECKOU
HomeHkIatypbl (IUPAC u TpuBHalbHON) W YMEHHE HUCHOJIb30BaTh €€ NIl pelIeHUs
y4eOHO-TI03HABATENBHBIX 33J1a4 C MOMOILIBIO YUYHUTENS; YMEHUE HCIOJIb30BATh MOJAEIU
1T OOBSICHEHMS] CTPOCHUS AaTOMOB M MOJIEKYJ IO aJrOpUTMy C OINOpOM Ha
ONpeeICHHUS;

MPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMOUIbIO YUYUTENsS
MPUMEHATh CUCTEMY XHMHMUYECKUX 3HAHWM [JI1 YCTAHOBJICHUS B3aUMOCBA3EH MEXIY
M3YYEHHbIM MAaTE€pUaJOM W MpU MOJYyYEHHH HOBBIX 3HAaHUW, a TaKkKe B Mpolecce
BBITIOJIHEHUSI Y4YEOHBIX 3aJlaHuii M Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(dOpMaIuu, KOTopasi BKIIOYAeT:

BAKHEHUIINE XUMHUYECKHME TNOHSATUA: XUMHUYECKUU DSJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE€ M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJIIpHAs MaccChl, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbI O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb (CpemHss),
XUMUYECKasi pEaKUHUs, pPEeakUHH COEAUHEHHUS, PEaKIUU Pa3JIOKEHUs, PpPEaKIUH
3aMeIleHHs], peakuu 0OMeHa, TemIoBOM A(P(DEKT peakunu, 3K30- U IHAOTEPMUUYECKUE
peaklMM, pacTBOpP, MAacCoOBas J0JII XUMUYECKOIO AJIEMEHTa B COCIMHEHUU, MacCOBas
JI0JIs1 ¥ TIPOLIGHTHASI KOHLIEHTpALUs BEIIECTBA B PACTBOPE, SIAPO aToOMa, AIEKTPUUECKUI
CJIOM aToma, aToMHasi OpOuTalb, paguyCc aTroMma, BaJEHTHOCTb, CTENEHb OKHUCIICHMS,
XUMHUYECKasi CBS3b, JIEKTPOOTPUIATEIbHOCTD, MOJIIPHAs U HEMOJSpHAsl KOBaJeHTHas
CBSA3b, MOHHAsl CBS3b, METAJUIMUECKas CBs3b, KPUCTAUIMYECKas pelieTka (aToMmHas,
MOHHAsl, METaJUIM4ecKasi, MOJICKYJISIpHasi), MOH, KaTHOH, AHUOH, JJEKTPOJIUT U HE
AJIEKTPOJIUT,  DJIEKTPOJUTHUYECKas  JIMCCOLMALMsA, pEaKkuud HOHHOTO  OOMeEHa,
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBUTEID,
OKHCJIGHHE U BOCCTaHOBJICHHUE, DJIEKTPOJN3, XMMHUECKOE paBHOBecHEe, OOpaTHUMbIE U
HeoOpaTUMbIE PEaKLUU, CKOPOCTh XUMHYECKOW pEaKIMM, KaTajiu3aTop, MpeaeibHO
nonyctumas koHuentpauus (I1IJ1K), koppo3ust MeTanioB, CIUIaBbl;

OCHOBOITOJIAra0IIMeE 3aKOHbl XMMHUU: 3aKOH COXpaHeHus macchl, llepruoanyeckuii
3akoH /. 1. MenpeneeBa, 3aK0OH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo;

TEOpUM XUMHUHU: ATOMHO-MOJICKYJIIpHAs TEOpHUS, TEOpHUS AIEKTPOIUTHUECKOM
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JTUCCOLMAIINM, a TAaKKE MPEJICTABICHUS O HAYYHBIX METOJAX MO3HAHUS, B TOM UHCIIE
AKCIEPUMEHTAIIbHBIX M TEOPETHUECKUX METOAAaX MCCIIECIOBAHUS BEILIECTB U U3YUYEHUS
XUMHUYECKUX PEAKIIUM;

MPEACTaBICHUE O MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX JIEMEHTOB
(pamnyc aroma, »BIEKTPOOTPUIATEIBLHOCTh), MHPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEeHUST 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajbIX MEPHOJIaX U TJIABHBIX
MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3h MOJIOKCHHS
sanemeHTa B llepuoandeckoil cucTeMe € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij slipa, 00Ilee YUCIO AJIEKTPOHOB),
pacmpenesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB TNEPBBIX TpeX
NEPHUOJIOB, KA U KaJbIHs; KIacCU(UIUPOBATH XUMHUUECKUE SJIEMEHTHI C OMOpPOil Ha
onpeneneHus: GU3nUecKoro cMbicia MUGPOBBIX JAHHBIX NEPUOTUUECKON TaOIUIIBI;

yMEHUE KJIacCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPraHUYECKUE BEIleCTBa
U XUMUYECKUE PEaKIMU C OMOPOl Ha CXEMbI; ONPENETsATh BAJICHTHOCTh U CTEIEHb
OKHCJICHUS] XUMUUYECKUX AJIEMEHTOB, BUJ XUMUUYECKON CBSI3U M THUIl KPUCTAJTUYECKOM
CTPYKTYpbI B COCTUHEHUSX, 3apsi/l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOpaX BEIIECTB
(KUCIIOT, OCHOBaHWIl), OKUCIUTEIb W BOCCTAHOBUTEIb MO AITOPUTMYy YYEOHBIX
JICUCTBUIA;

YMEHHUE XapaKTepU30BaTh C OMNOPOM Ha cxeMy (PU3MUYECKHEe U XUMHYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO/I, TpaduT, aimas, KpeMHUH, a30T,
dbochop, cepa, Xnop, HATpWM, Kalnuil, MarHWi, KajJbllUW, aTIOMHHHUH, >XEJe30) U
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOAHBIX PAacCTBOPOB (BOJA, aMMHUAK, XJIOPOBOJAOPOI,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHIbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nuHka, xenesa (11 u III), okcuast yriepoaa (I u IV), kpemuus (IV), azota u pocdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJbHasi, KpEMHUEBAs KUCIIOTAa M UX COJIN); OMTUCHIBAThH C OTIOPOIA HA IJIaH U KITFOYEBBIC
CJIOBa; YMEHHE MPOTHO3MPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa W CTPOEHHUS TOCJE MPEABAPUTEILHOIO aHajdu3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XUMHUUECKUX MPEBPAIICHUN B Pa3IMUHBIX YCJIOBUSX, BIMSHUE BEIIECTB U
XUMUUYECKUX MPOIIECCOB HAa OPTraHU3M YEJIOBEKA U OKPYKAIOIIYI0 MPUPOIHYIO CPEY;

YMEHUE COCTaBJIATH MO 00paslly, CXeMe, alropuTMy Y4YeOHBIX JIEWCTBHIA
MOJIEKYJISIPHBIE Y MOHHBIC YPAaBHEHUS peakiuii (B TOM YHCIIe PeaKiil HOHHOTO 0OMeHa
U OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI), WUIIOCTPUPYIOIINX XUMHUYECKUE
CBOWCTBA M3YYCHHBIX KJIacCOB / rpylI  HEOPraHWYECKMX  BEIIECTB, a TaKXKe
MOATBEPAKAAIOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCISATH OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJI0O XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIIIECTBA B PAcCTBOPE, KOJUYECTBO BEIIECTBA U €T0 MacCy, 00BhEM Tra30oB ¢ OMOPOH Ha
ob1ue GopMysibl; yMEHHE MTPOBOAUTE PACUEThI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi 1
HaXOJUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WUJIM MPOIYKTOB PEAKIIUU C
OMopoil Ha 0Opa3zel], aNropuT™M yu4eOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO MMO3HaHUsA (HaOJIoieHUE, U3MEpEHNe,
AKCIIEPUMEHT, MOJICTUPOBAHKE) MPU HM3YYCHUH BEIIECTB U XUMHUYECKUX SIBJICHUU C
OMOpO Ha alIrOpUTM YYEOHBIX NEUCTBHUI; yMeHHE c()OpMyIHpOBaThH NpoOIeMy U
NPEeNJIOKUTh MYTU €€ PEIICHUs] C TMOMOINbI0 Iearora; 3HaHUE OCHOB OE€30MacHOM
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paboThl C XWMHWYECKHMMH BEIIECTBAMHU, XHWMHUYECKOW TMOCYIOH M J1abOpaTOPHBIM
000py0BaHUEM;

HaJIMYHUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHMS M OCYIIECTBICHUS CIICTYIOITUX
XUMUYECKUX DKCIIEPUMEHTOB IO PYKOBOACTBOM YUYUTENS C OOCYXKICHUEM IIIaHa
pabOTHI WJIM COCTaBJICHUEM TaOJIUIIBI:

U3Y4YCHHUE U ONMCAaHNUE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C GU3HUECKUMHU M XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKIUM;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMeCcel;

MOJIy4eHHUE KUCIIOPO/ia U U3YYEHUE €ro CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYECHHE €r0 CBOMCTB;

MOJIyYeHHE YTJIEKUCIIOro ra3a U U3y4eHHUe ero CBONCTB;

MOJIy4YeHUE aMMHUAKa U U3YYEHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEICHHOW MAaCcCOBOM JOJIEM PACTBOPEHHOTO
BEIIICCTBA,

WCCJICIOBAHNE M ONMCAaHUE CBOWCTB HEOPTAaHWYECKHUX BEIIECTB PAa3TMYHBIX
KJIACCOB;

MPUMEHEHUE HWHIUKATOPOB (JlakMyca, MeTuiopaHxa W (deHondranenHa) s
oTpeeICHHS XapaKTepa CPeIbl B PACTBOPAx KUCIOT U MIEIOYEH;

U3YYCHUE B3aMMOJICHCTBHSI KHCIOT C MeETaulaMH, OKCHIaMH METaJlJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajlia IPYTrUM U3 pacTBOpaA COJH;

uccie0BaHne aM(POTEPHBIX CBOMCTB TUAPOKCHUIOB aTIOMUHUS U LIUHKA;

pelIeHre  HDKCIEPUMEHTAJIbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTaHWYECKUX COCTUHEHUNY;

peIIeHHEe  OKCIEPUMEHTANBHBIX  3a7ad 10 TeMe  «DJEKTPOJUTHYECKAS
JUCCOLINAIIUSY;

pEIIeHNE DKCIIePUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHelmme HeMeTalIbl U uX
COCTMHCHHUSY;

pEIIeHNEe DKCIIEPUMEHTAIBHBIX 3a/ad Mo TemMe «BakHelmme MeTamisl U uX
COCTMHCHHUS;

XUMHUYECKHE DKCIIEPUMEHTBI, MILTIOCTPUPYIOIINE TPU3HAKK TPOTEKAHUS PEaKIIHA
MOHHOTI'0 OOMEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHUCYTCTBYIONIME B BOJHBIX PAacTBOPaxX HOHBIL:
xJjopua-, Opomuna-, uoaua-, cyibdar-, Qochar-, kapOboHaT-, CHUIMKAT-AaHUOHBI,
TUJPOKCUA-UOHBI, KaTUOHBI aMMOHUS, MarHus, KajblMs, aJlOMUHMS, Keje3a (2+) u
xenesa (3+), menu (2+), IUHKa;

yMEHUE TIPEACTABIATh PE3YJNbTaThl JKCIEpUMEHTa B (opmMe BBIBOJOB,
JI0KA3aTeNIbCTB, TPa(UKOB U TaOJIUII U BBISBIISATH SMITMPUICCKHIE 3aKOHOMEPHOCTH;

BJIAJICHUE MPaBHJIaMHA OC30IIaCHOTO OOpAIICHUS C BEIISCTBAMHU, UCIIOJIb3YEeMbIMU
B TIOBCCTHEBHOM JKM3HU, a TaKKE IpPaBHJIAMH ITOBCIACHUS B IEIAX COCPEKCHUS
3I0POBBbS M OKPYKAIOIIEH NPHPOAHOW Cpenbl; MOHWMaHHWE Bpeda (OMacHOCTH)
BO3JICHCTBHS Ha JKMBBIC OPraHU3MBI OIPEACICHHBIX BEIIECTB, a TAKXKE CIOCOOOB
YMEHBIIEHUS! ¥ MNPEJOTBPAILICHUS WX BPEIHOIO BO3JCWUCTBHS; MOHMMAHHE 3HAUCHUS
KUPOB, OCJIKOB, YIJIEBOJIOB ISl OPraHU3Ma YeJIOBEKa;
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BJIJICHUE OCHOBAMM XWUMHYECKOM TIPAMOTHOCTHM, BKIIIOYAIOLIEH YyMEHUE
MPaBUJIBHO MCIOJIb30BaTh M3YyYEHHBIE BEIIECTBA W Marepuaibl (B TOM YHCIE,
MUHEpAJIbHBIE YAOOPEHHS, METaIbl U CIUIaBbl, MPOJYKTHI MEPepadOTKU MPUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOAOB (yIiisl, MPUPOAHOrO rasza, He(pTH) B OBITY, CEIHCKOM
XO34MCTBE, HA NPOU3BOJACTBE;, YMEHHE NPUBOAUTH IIPUMEPHl MPABUIBHOTO
WCIIOJIb30BaHUs H3YYECHHBIX BEIIECTB U MAaTEPUAJIOB;

YMEHUE YCTAaHABIMBATH CBA3M MEXKIY PEAIbHO HAOIIOJAEMBIMU XUMUYECKHUMHU
ABJICHUSIMU M TPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBACHATH
OPUYUHBl MHOTOOOpPAa3usl BEIIECTB, YMEHUE HHTETPUPOBATh XMMHUYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX YUEOHBIX IPEIMETOB C MOMOIIBIO NIEAArora;

IpeJCcTaBlIeHUEe O cdepax NpoPecCHOHANBHON JESTENbHOCTH, CBA3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJIOTMSAMHM, OCHOBAaHHBIMUM Ha  JOCTHIKEHUAX
XUMHUYECKON HAyKd; HaJM4uMe OmnblTa paboOThl C pPA3IUYHBIMU HMCTOYHHUKAMM
uHpOpMallMK 10 XUMUU (HAYUHO-TIOMYJISIpHAsl JUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYpPChl) C OMNOpPOl Ha aIrOpUTM: YyMEHHE OOBEKTHUBHO OLICHUBATh
MH(}OpMAIUIO O BEHIECTBAX, UX NPEBPAIIECHUAX U MPAKTUUECKOM MPUMEHEHHH.

TpeOoBaHus K TMpPEAMETHBIM pe3ylbTaTaM OCBOEHUs Y4eOHOro mperMeTa
«XuMus», pacrpeiesieHHbIe 110 rojilaM 00y4YeHus

Pe3ynpTaThl 1Mo rogam (OpMyIHpPYIOTCA IO NPUHLMITYY J00aBIEHUS HOBBIX
pEe3ynbTaToOB OT IroJa K rojay, y>K€ Ha3BaHHbIE B NPEABIAYIIMX Tofax MO3ULUH, Kak
IIPaBUJIO, JOCJIOBHO HE TOBTOPSIFOTCS, HO YYUTHIBAOTCS (Pe3yJbTaThl OUEPETHOTO rojia
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

PackppiBaThb CMBICII OCHOBHBIX XHMHMYECKHX ITOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAS. MAacca, MaccoBas I0Jsl XUMHUYECKOTO dJIEMEHTA
B COCIMHEHUHU, MOJSPHbII 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPULIATETBHOCTD, CTENIEHb OKHCICHUS, XUMUUECKasl peakius, KiaccuuKaius
pEaKIUi: peaKUun COCIUHEHHUs, PEAKLUH PA3JIOKECHUs, PEAKLIUH 3aMEILECHMs, PEaKLIUU
oOMeHa, 3K30- U SHA0TEPMUUYECKUE PEaKLIUU; TeIIOBOH 3P (EeKT peakuuu; Sapo aroma,
AJIGKTPOHHBIN CJIOW aroma, aTOMHas OpOuTalb, PaAHyC aToMa, XUMHUYECKas CBA3b,
IOJISIpHAsE M HEINOJISIpHAs KOBAJIEHTHAas CBA3b, MOHHAs CBA3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J10Ji BelllecTBa (MPOLIEHTHAs! KOHIIEHTPALIKsI) B pACTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNA (cM. m. 1) u
IIPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHUS (POPMYJI BEILECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUECKUX PEAKIIHi, 3JIEKTPOHHOIO OanaHca;

ONpEIENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCUHEHUSX; CTENIEHb
OKHUCJICHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX C OMOPOM Ha OmpenesieHus, B TOM
YUCJIE CTPYKTYPUPOBAHHBIC; NPHUHAMJICKHOCTh BEIIECTB K OIPEHACIEHHOMY KIIACCy
COCIUMHEHUN 1O QopMmyiaMm; BHJI XUMHUYECKOW CBs3UM (KOBaJ€HTHas M MOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHWM, YMETb C ITOMOIIBIO
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YUHUTEJS MPUMEHITh CUCTEMY XMMHYECKUX 3HAHUU, JUIsl YCTAHOBJIEHUS B3aWMOCBSI3U
MEX/1y U3yUYE€HHBIM MAaT€pUAJIOM U MPH MOJyUYEHUU HOBBIX 3HAHHI, a Takxke mpu padboTe
C HCTOYHMKAMH XuMudeckoi uHpopmanuu. OpHUEHTUPOBATHCA B TMOHATHSIX U
OIeprUpOBaTh UMHU Ha 0OA30BOM YPOBHE, IPUMEHSATH ITPH BBINOJHEHUN YUYE€OHBIX 3aaHHM
Y pEUIEHUHM PAacUETHBIX 33J1a4 C ONOPOM Ha AJITOPUTM YYEOHBIX NEHCTBUI M3y4YEHHBIC
3aKOHBI M TEOpHUH: 3aKOH coxpaHeHus Maccel, Ilepumogmueckunn 3axon JI.U.
MenpeneeBa, *3aK0H NOCTOSHCTBA COCTaBa™, 3akoH ABOrajipo; aTOMHO-MOJIEKYJIIpHas
teopusi. CooTHOCUTh 00O3HAUYEHHUs, KOTOpble MMeroTcs B Tabnuue «lleprmoanueckas
cucrteMa  XuUMu4eckux  dmeMeHToB  JI. 1. MeHnneneeBa» ¢ 4YMCIIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTAaB U 3apsl spa,
o011ee YMCIIO 3JIEKTPOHOB U PACHPEACIICHUE UX 10 IJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATbXUMUUYECKUE  DAJIEMEHThI;  HEOPraHWYECKUE  BEIIECTBA;
XUMHUYECKHUE peakuuu ([0 YHUCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU BEILECTB, IO
TEIIOBOMY 3P QeKTy, M0 U3MEHEHHUIO CTENEHH OKUCICHUS XUMUYECKUX IJIEMEHTOB) C
ONIOPOU Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPALEHUN B Pa3IMYHBIX YCIOBHSX MOCIE
IPEIBAPUTENILHOTO 00CYXACHUS C TIEAArorom;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa M0 (POpMyse COEIMHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PAacTBOPE; MPOBOAMUTH PACUETHl 10 YPAaBHEHHIO XUMHYECKON PEaKkIHH C
ONIOPOW Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTENBHON JEATEIBHOCTH — aHau3 MU
CUHTE3, CpaBHEHHUE, O0000IlIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MPUYMHHO-CJIEJCTBEHHBIX CBS3€M — IJIs M3yYEHHs] CBOWCTB BEIIECTB U XMMHUYECKHX
peaKklMii; ecCTeCTBEHHO-HAYYHbI€ METOJbl MO3HaHUS — HAONIOJEHHE, W3MEPEHHE,
MOJEIIUPOBAHUE, SKCIEPUMEHT *(peaJlbHbli M MBICIECHHBIN) TOJ PYKOBOICTBOM
[e1arora;

CJIeI0BaTh NpPaBWJIAM IOJIb30BAHUS XHMHUYECKOM NOCYJI0M W J1abopaTOpHBIM
000OpyZOBaHMEM, a TaKXKe MpaBWaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKLHUSMU IO BBIMOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO U
coOMpaHHI0 Ta3000pa3HbIX BeEIIECTB (BOAOpPOAa M KHUCJIOPOJA), MNPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MAaCcCOBOM JO0JIEM PACTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH
Y NPOBOJAUTh XUMHUYECKHE HKCIIEPUMEHTHI 110 PaClIO3HABAHUIO PACTBOPOB WIEIOYEN U
KHUCIIOT C TIOMOIIbIO MHJMKATOPOB (JIakMycC, (eHoidTalenH, METHIOpaHX U Ip.),
MOATBEP)KIAAOIINX KAaYECTBEHHBI COCTAB HEOPraHWYECKUX BEHIECTB (KaYECTBEHHBIE
pEeaKlMK Ha UOHBI) MO PYKOBOJACTBOM I1€/1arora.

9 KJIACC

PackppiBaTh CMBIC OCHOBHBIX XUMHYECKHUX ITOHATHN: XWUMWYECKUW DJIEMEHT,
aTOM, MOJIEKYJa, HWOH, KaTHMOH, AaHWOH, IIPOCTO€ BEIIECTBO, CJIOKHOE BEILIECTBO,
BAJICHTHOCTb, JJICKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCJICHMS, XMMHYECKas pPEeaKIHus,
XUMUYECKasi CBs3b, TEIUIOBOM A((PeKT peakuu,MojIb, MOJSIPHBIA O00BEM, pPacTBOD;
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ANEKTPOJUTHI, HEIJIEKTPOJIUTHI, IEKTPOIUTHYECKAs TUCCOLMAIUSA, PEAKUUU HOHHOTO
oOMeHa, KaTaJau3aTop, XMMUYECKOEe paBHOBECHE, 0OpaTUMBbIE U HEOOPATUMBbIE PEaKIIIH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH, OKHUCJIMTENIb,  BOCCTAHOBUTEIND,
OKHCIICHHE U BOCCTAHOBJICHHE, aJUIOTpOnusi, amM(pOTepHOCTb, XUMHYECKas CBS3b
(koBaneHTHasi, HOHHAsA, METAUIMYECKasd), KPUCTAUIMYECKas PEIIETKa, KOpPpO3Us
METAJJIOB, CIJIAaBBI, CKOPOCTb XUMHYECKOW pEakuu™®, TMpeneiabHO JOMyCTHMAast
konnenTpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHATUNA (cM. m. 1) u
IPUMEHSTH 3TH HOHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh 3HAKU W CUMBOJBI JUIsl (PUKCALIMKM PE3yJIbTAaTOB HAOJIOICHUH,
cocTaBiieHHs] (GOpMyJ BEIIECTB U YPAaBHEHUN XUMHMUYECKUX PEAKIMM, 3alUCH JaHHBIX
ycioBuid 3aaa4d. Mcnonb3oBaTh 0003HaueHus, nMeromrecs B [lepuonnueckoi cucreme
U TabyMile pacTBOPUMOCTH KHUCIOT, OCHOBAHHUWA M COJIEH B BOJI€ JUJISi BBITIOJIHEHHUS
3a1aHUM.

ONPENENATh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS XUMHUYECKHX D3JIEMEHTOB B
COCAMHEHNAX PAa3JIMYHOIO COCTaBa; IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEAMHEHHUW C OINOPOW Ha ONPENENICHHs, B TOM YHCIE CTPYKTYpUPOBAHHBIC;
BHJIbI XUMUYECKOM CBSI3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHHUSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyle; XapakTep cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJOYeH, *TUN KPUCTAUIMYECKOW PEmETKA KOHKPETHOIO
BEILIECTBA,

packpeiBath  cMmbicn  [lepuommueckoro 3akonma .M. Menneneesa wu
JE€MOHCTPUPOBAaTh €ro MOHMMaHHUE: *OMMCHIBaTh M XapaKTEpPU30BaTh™ TaOJIUYHYIO
dopmy llepuoanueckoil CUCTEMBI XHUMHUYECKHX OJJIEMEHTOB: pa3iMyaTh IOHSITUSA
«rnaBHasg moarpynma (A-rpynma)» u «mnodounas moarpynna (b-rpymnma)», manbie u
00JbIIME MEPUObl; COOTHOCUTh 00O3HAUYEHHUs, KOTOPhIE MUMEIOTCS B MEPUOIUYECKOM
Ta0NUIe, C YUCIOBBIMU XapAKTEPUCTHKAMU CTPOCHUSI ATOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsa spa, o0UIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX IO 3JIEKTPOHHBIM
CIOSAM); OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XHWMHYECKHX
AJIEMEHTOB M MX COEAMHEHUH B Mpejesiax MajiblX NEPUOJOB M TJABHBIX MOJATPYII C
YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHThl; HEOpPraHMYeCKHUe BELIECTBA;
XUMHUYECKUE peakIuu (0 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
Ter10BoMy 3G (deKTy, 0 U3MEHEHHUIO CTETEHENH OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U clielu(UIECKue XUMUYECKUE CBOMCTBA
BEILECTB PAa3JIMYHBIX KJIACCOB, MOJATBEPXkAAasi ONMMCAHWE NPUMEPAMH MOJIEKYJSPHBIX U
MOHHBIX YPABHEHUUN COOTBETCTBYIOIIMUX XUMUUECKUX PEAKLIUI C ONTIOPOU HA CXEMBI,

COCTABJISITh YPABHEHMSI HJIEKTPOJIUTHYECKON AMCCOUMALMM KUCIOT, LIEN0YEH U
COJICH; TIOJIHBIE M COKpALIEHHBIE YpaBHEHUS pPEakUuid MOHHOrO OOMEHa; YpaBHEHMS
peakimii, TOJTBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKOU CBS3H MEXIY BEUIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIIHOCTh OKHUCJIHUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIMii;

MIPOTHO3UPOBATHCBOMCTBA  BEUIECTB B 3aBUCUMOCTM OT HMX CTPOCHMS;
BO3MOXKHOCTH TNPOTEKAaHUSI XMMHUYECKHX TMPEBPALICHUN TIOCIE MPEABAPUTEIBHOTO
00CYXJICHHSI C TIe1aroroMm;
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BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO UM MOJIIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JIOJIO0 XMMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMUMHUYECKOW pPEAKIUHU C
OIIOPOM Ha aJrOpUTM,;

CJIEIOBATHIIPABUJIAM TIOJIb30BAHHUSI XUMHUYECKOW TMOCYAOW U J1abopaTOpPHBIM
o0Opy/noBaHUEM, a TaKXke MpaBuiaM OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKITUSMH T10 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
COOMpPaHMIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa U YTJIIEKUCIIOTO Tra3a);

MPOBOJAUTh PEAKIMM, MOATBEPXKIAIOIIME KAYECTBEHHBIH COCTaB PA3JIUYHBIX
BELIECTB: PACO3HaBaTh OMNBITHBIM MYTEM XJOPHUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunmkar-, cyibdar-, TUIPOKCUA-UOHBI, KATHUOHBI aMMOHHUSI U HOHBI
U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BEILIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHUE, CHCTEeMaTU3alllui0, BBISIBJICHUE  MPUUYUHHO-
CIEACTBCHHBIX CBSI3€d — I M3YYCHHS CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIUU;
€CTECTBEHHO-HAy4YHbIE METO/bI MO3HAHUSI — HAOJIOJIEHUE, U3MEPEHHUE, MOJICTUPOBAHHUE,
AKCIIEPUMEHT.
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Temarnueckoe miianupoBanue (8 KJIACC 2 4 B Henesnro, Bcero 68 4, u3 Hux 3 4 — pe3epBHOE BpeMsi)

I[Ipumepnbie TEMBI,
PacKpbIBaloOIIMe AaHHbII
pasjeJs NporpamMmsl,

U KOJINYECTBO YaCoB,
O0TBOJHMMOE HA MX H3yUeHHUe

Tema 1. XumMus — BakHasl
00J1aCTh €CTEeCTBO3HAHUS U
NPAKTHYeCKOMH
JeATEJIbHOCTH YeJI0BEKA

(59)

OcHOBHOe coiep:kaHHe

IIpenmeT xumuu. Posib XUMHH B 5KU3HU YETIOBEKa.
Xumus B cUcTeMe HayK. MeToibl TIO3HAHUS B XUMUH.
Tena u BemiectBa. @U3UUECKUE CBOMCTBA BEILIECTB.
ArperatHoe COCTOSTHUE BemiecTB. UNCTHIC BeIecTBa U
cmecu. CriocoObI pazzieneHus cmeceit. dusndeckue U
XUMHYCCKUE SBJICHUS. [Ipu3Haku U yCioBUs
MPOTEKAHUS XUMHUIECKUX PEaKIIni.

3HAKOMCTBO C TIpaBIJIaMU 0€30TIACHOCTH U IPUEMaMHU
paboThl B XMMHUYECKOH JTaOOpaTOPHH.

JdemMoHcTpanun

1. JTabopaTtopHoe 000pya0BaHuE.

2. Pa3nnuHble BUABI XUMUYECKOH MOCYIbI.

3. O0Opas3iibl BEILIECTR.

4. CriocoOsl pazneneHus cMecelt (GunbTpoBaHue,
BbITapUBaHUE, AUCTHUIUIALUS, XpoMaTorpadus).
JlaGopaTopHble U MPaKTUYECKUE PadOThI
Jlabopamopnvie onvimul:

Onucanne pU3NIECcKUX CBOMCTB BEILIECTB.
Pa3nenenne cMecH ¢ TOMOIIBIO MAarHATA.
IIpaxmuueckue pabomul:

Ne 1. JIaGoparopHoe 000pyioBaHNE U IPUEMBI paOOTEHI
c HuM. [IpaBuna 6e3onacHol pabOTHl B XUMHYECKOM
J1abopaToOpHH.

Ne 2. OuncTka 3arps3HEHHON MOBapEHHON COIU
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OcHoOBHBIE BH/IbI 1€ITEJIbHOCTH
00y4aroLuxcs

PackpeIBaTh CMBICT U3y4aeMBIX MOHATHN C IIOMOIIBIO ME1arora.

PackpeiBaTh posb XUMHUM B IPUPO/JIE U JKU3HHU UETIOBEKA, €€ CBSI3b C
JIPYTMMH HayKaMH.

Pa3nmn4ate yncThIE BEMECTBAa M CMECH; OJTHOPOIHBIE U HEOMHOPOIHBIE
cMecH;

Pasnuuare (puznveckue U XMMUUECKHUE SIBJICHUS C OTIOPON Ha
OTIpEACICHMYSL.

Onpenenars NpU3HAKK XUMHUYECKUX PEAKIUI H yCIIOBHS UX
MIPOTEKaHUsI.

CrnenoBaTh HNpaBUaM IMOJIb30BAHUSI XUMUUYECKOU MTOCYJ0M U
nmabopaTopHEIM 000PYIOBAHHUEM, a TAKXKE TIPaBUIaM OOpaIIeHus C
XUMHYECKUMHU Bellle-CTBAMU B COOTBETCTBUU C HHCTPYKLHAMU IO
BBITIOJTHEHHUIO IPAKTHUECKUX paboT MoJ KOHTPOJIEM Te/Iarora.

IInannpoBaTh M MPOBOAUTH XUMUUYECKUIN SKCTIEPUMEHT O U3Y4YEHUIO
W ONHMCaHUI0 (PU3MYECKUX CBOWMCTB BEIECTB, CIIOCOOOB pa3/ieieHus
cMecei BelecTB 10]] pyKOBOJICTBOM IeJjarora ¢ 00CykKA€HHEM IIaHa
paboThL.

Hcnonb30BaTh pH BEIIIOJHEHUH YUEOHBIX 3a/laHUI U B IIpoIiecce
WCCIIEIOBATEIBCKON ACSITETHHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy
XMMHUYECKOTO COIEPKaHus, CIPaBOYHBIE MaTepHallbl, PECYpPCHI
HHTepHeTa noa pyKoBOACTBOM IEJarora.

BricTpauBathk pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha HHPOPMAIIUIO 13 YUeOHUKA U CIIPABOYHBIX MaTEpPHAIOB, IPAMOTHO
WCIIOJIb30BaTh U3YUECHHBIN MOHATUHHBIN anmnapar Kypca XUMUU



Tema 2. BemecrBa
U XUMHYeCKHE PeaKkun
(15 9)

Paznen 1.I1lepBonavajbHble XUMUUYecKue MOHATHA(20 1)

ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHE IIEMEHTHI. 3HAKH
(cMMBOJIBI) XUMHYECKUX 371eMeHTOB. [IpocThie
CJIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.
Xummdeckas hopmyia. BarmeHTHOCTS aTOMOB
XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTABa
BeriecTB. OTHOCUTENBbHAS aTOMHAas Macca.
OtHocutenpHas MOJIEKyJIsIpHas Macca. MaccoBasi jons
XMMHYECKOTO JIEMEHTA B COCTUHEHUH.

dusnvecKre 1 XUMUYECKHE ABICHUS. XUMUIecKas
peakuus. [Ipyu3Haky U yCcIoBUs IPOTEKAHMS
XUMUYECKUX peakuil. XUMUYECKUE YpPaBHEHMUSI.
Tunbsl XUMUYECKUX peakuni (COeMHEHNS, pa3IoKeHus,
3aMelIeHus], OOMEHa).

3aKOH COXPAHEHUsSI MacChl BEIECTB.

M. B. JIoMOHOCOB — y4EHBIA-IHIIUKIIONEIUCT.

JdemMoHcTpanun

dusnyeckue siBIeHUS (PacTUpaHue caxapa B CTYIIKE,
KUIICHUE ¥ KOHAEHCALUs BOABI U T. 11.).

XUMUYecKHe ABIEHUs (TOPeHNE CBEYH, Pa3ioKEeHIE
caxapa, B3aUMOJICHICTBHE CEPHON KUCIIOTHI C XJIOPUAOM
Oapwus,

pasznoxenue ruapokcuaa meau(ll), B3aumoseiicTeue
JKeJle3a ¢ Cepoii, B3aMMO/IEHCTBHE JKeje3a ¢ paCTBOPOM
commr Meau(ID)).

OnbIT, WUTIOCTPUPYIOIINN 3aKOH COXPAaHEHHS MACCHI.

JlaGopaTopHble U IPpaKTHYEeCKUE padoThI
JlaGopaTopHBI€ OIBITHL:

[Mpumepsr huznveckux sBIEHUH (TIIaBIEHUE BOCKA,
TastHHUE JIBIA).

[Ipumepsl XUMUYECKUX SIBICHUH (IpOKaTUBaHNE
MEIHON TPOBOJIOKH, B3aMMO/IEHCTBHE MeJIa C
KHUCJIOTOM).

Mogenu aTOMOB ¥ MOJIEKYJT

[IpakTiueckas padora Ne3 [Ipu3Haku mpoTeKaHUS
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[IpuMeHsTH ecTeCTBEHHO-HAY4HbIE METO/IbI [IO3HAHUS (B TOM YHCIIE
HabJroeHne, MOACIUPOBaHKE, SKCIIEPUMEHT) U OCHOBHBIE OTIEpalluH
MBICIUTEIILHON ESTEbHOCTH (CpaBHEHHE, KacCu(pUKaus) A
M3YyYEHUS BEIECTB U XUMUYECKHUX pEakIUi ¢ OTIOPON Ha aJTOpUTM
WIH CXEMY.

PackppiBaTh cMBICT U3y4aeMbIX MOHSATHUN U 3aKOHOB U IPUMEHSITH 3TH
MOHATHS IIPH ONIMCAHUU CBOMCTB BEILECTB U UX MPEBPALLEHUI €
OTIOPOM Ha IIJIaH U KJIIOYEBBIE CIIOBA.

Paznuuate ¢pusnyeckre u XMMUYECKHE SIBIICHUS, OOBSICHATD UX
CYLIHOCTb C TOYKH 3PEHHs] aTOMHO-MOJIEKYJIIPHOTO YUEHHS C ONOPOi
Ha OIPENIEIICHNS U CXEMBI.

Onpenenars NpU3HAKK XUMHUECKUX PEaKIiil, yCIOBHS UX
MPOTEKaHUsI.

OOBACHATH CYIIHOCTh (PU3MYECKUX U XUMUUECKUX SIBIICHUH C TOUKU
3pEeHHs ATOMHO-MOJIEKYJISIPHOTO YUYEHHUS C HUCIIOJIb30BaHUEM
BHU3YaJIbHOH OIOPBL.

KnaccugunupoBaTs XuMHUYECKHE pEakH (110 YUCITY U COCTaBY
pearupyonmx 1 00pa3yroIINXCs BEIIECTB) C OIMOPOil Ha CXEMBI.

CocTaBiaTh (hopMyJIbl OMHAPHBIX BEUIECTB 10 BAJICHTHOCTH U
OTIPEJIeNIATh BaJICHTHOCTH 10 (hOpMYJIaM BEIIECTB C OMOPOH Ha
aNTOPUTM YUeOHBIX TEHCTBUIA.

PaccraBnats k03 HUIMEHTH B ypaBHEHHUSIX XUMUYECKUX PEAKIIUH ¢
OTIOPOH Ha aJIrOPUTM YUEOHBIX JICHCTBHIA.

CrnenoBats NpaBHIaM MOJIb30BAHUS XMMUYECKOM MOCYION U
71a00paTOpHBIM 000PYAOBAHUEM, A TAKXKE IPaBUIIaM 00PAILEHHS C
BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIMAMU 10 BBHITIOJTHEHUIO
T1a00PaTOPHBIX XUMHUYECKUX OMBITOB I10]] KOHTPOJIEM TIejarora.

Hcnonb30BaTh pH BRIIIOJHEHUH YUEOHBIX 3a/laHUH U B IIpoliecce
HCCIIEN0BATEIBCKON AESTEIIBHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY XUMHUECKOTO COACPIKaHUs,
CIPaBOYHBIE MaTepHUAIIbI, pecypchl IHTEpHETa 1O pyKOBOJCTBOM
nejarora.

BricTpauBath pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
Ha UHPOPMALUIO U3 YUeOHUKa U CIPABOYHBIX MaTEpPHAIOB, IPAMOTHO
WCIOJIb30BaTh U3YUECHHBIN MOHATUHHBIN anmnapar Kypca XUMUU



Tema 3. Bo3ayx.
Kucaopon. Ilonsitue 06
OKcCHIAX

(54)

XHUMHUYCCKHUX peaKHI/IP'I

Buruuciaenus

— OTHOCHUTENBHON MOJIEKYJISIPHOW MAacChl BELIECTB;

— MacCOBOH JIOJIM XHMHYECKOTO 3JIEMEHTa 110 opMyIie
COCOUHCHMUS.

Paznen 2. Baxueiimue npeacraBuTen Heoprannyeckux pemects (30 u)

Bo3myx — cmech ra3zos. CoctaB Bo3ayxa.

Kucnopon — sneMeHT u mpocToe Belie-

cTBO. O30H — aJUIOTPOINHAst MOAU(DUKALIUS KUCIOPOAA.
Haxoxnenue kucimoposa B npupoje, pusndeckue

U XUMHYECKHE CBOMCTBA (peaKkIiy OKUCIICHUS,
ropeHue). Y cioBHsl BOSHUKHOBEHHS U MPEKPAIICHUSI
ropenust. [lorsTre 06 okcuax.

Crioco0bI IOy4YeHHsI KHCIIOPO/Ia B TAO0OPaTOpHUU U
npoMbIIeHHOCTH. [IpuMeneHne kucnopoa.
KpyroBopoT kuciopoa B mpupoe.

TerutoBoii 3¢ (heKT XUMUIECKON peaKIny, TOHATHE O
TEPMOXUMHYECKOM YPaBHEHHH, IK30- U
SHJIOTEPMUYECKUX PEaKIUsX.

TomnmBo (HedTh, yroyp 1 MeTaH). 3arps3HeHHe
BO3JlyXa, CIIOCOOBI €ro MPeA0TBPAIIEeHHs. Y CHIICHUE
apHUKOBOTO 3 dekTa, pazpyieHne 030HOBOTO CJIOA.

JdemoHcTpanun

Bsaumogeiicteue dhocdopa, cepbl 1 xelieza ¢
KHCIOPOIOM (BO3MOKHO UCITOB30BAHNE
BHJICOOIIBITOR).

Omnpenenenue coaepKanusa KUCIOPOaa B BO3IyXe.
OHI)ITI)I, JAEMOHCTPUPYIOIIUE YCIIOBHA BOSHUKHOBCHUSA U
MpeKpaIieHHs TOPEHHUS.

JlaGopaTopHble H MPAKTHYECKUE PAOOTHI
JlaGopaTOpHBIA OTIBIT:

O3zHakoMIIeHHE C 00pa3liaMu OKCHJIOB.
[IpakTuueckas padora:
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PackpbIBaTh CMBICT U3y4aeMbIX IOHATHH U IPUMEHSITh 3TU TOHITHS
MpY ONIMCAHUU CBOMCTB BEIIECTB U UX MPEBPALIEHUN C
WCIIOJIb30BaHHEM OTIOPHBIX CJIOB U KIIHIIIE.

XapakTepr3oBaTh (OIMHUCHIBATE)C ONOPOL HA NIAH, CXEMY, KPAMKYIO
3anucs
COCTaB BO3/yXa, PU3MUECKHE U XHU-MHUECKHE CBOWCTBA KHCIOPO/a,
CHOCOOBI €ro MOJTY4YEHUs], IPUMEHEHUE 1 3HAU€HHUE B IPUPOJIE U
JKU3HH YEJI0BEKA.

Cpasnusams peakyuu 20peHus U MeOIeHHO20 OKUCTEHUs C
IpeIBapUTEIbHBIM 00CYKICHUEM ITapaMeTPOB CPABHEHHUS.

CobupaTs mpUOOPHI TSI TOTyYEHUS KUCIOPOoa (BRITECHEHHEM BOJIBI H
BO3IIyXa).

Pacno3naBaTh ONBITHBIM ITyTEM KUCIOPOJ ITOJI KOHTPOJIEM IIEAArOra.

Hcnonb30BaTh XMMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (OPMYIT
BEIIECTB, MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKUX PEaKInil ¢
y4acTHEM KHCIIOpO/a.

OOBACHSTH CYIIHOCTB 3KOJIOTHYECKUX TPOOIIeM, CBA3aHHBIX C
3arpsi3HEHUEM BO3IyXa.

CnenoBats npaBuiiamM 6€30MacHOI paboTHI B 1TaOOpaTopHuu MpH
WCTIONIb30BaHUU XUMHUUECKOM TIOCY/IbI U 000PYI0BaHUSI TIO
KOHTpOJIEM TIE€Jarora, a TakkKe MpaBuiiaM 00paIleHUs C TOPIOUUMU
BEIECTBAMH B OBITY.

[ImarnpoBaTh U OCYMIECTBIATH HAa MPAKTUKE XUMUYIECKHE
9KCIEPUMEHTHI, IPOBOIUTH HAOIIOACHHUS, 1eJIaTh BEIBOJBI I10
pe3yabpTaTaM 3KCIIEpUMEHTa M0 pyKOBOACTBOM II€Jarora.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIe.

Hcnonb30BaTh NpY BHIIOIHEHUH YUeOHBIX 3aJaHUK U B TIpoLiecce
HCCIIEIOBATEIBCKON AESITENbHOCTH HAYYHO-TIOMYJISIPHYIO JINTEPATYPY



Tema 4. Bonopon.
IlonsiTHE 0 KMCJIOTAX
H COJIAX

(59)

Tema 5. KotmuecTBeHHDBIE
OTHOIIEHHMA B XUMHH
(49)

No 4. TlonyyeHue KUCIOPOIa, U3YYCHHUE €r0 CBOUCTB.

Brruuciaenus
— MOJIEKYJISIPHOM MacChl KUCIOpOa U 030Ha Ha
OCHOBAHHMHU aTOMHOI MacChl XMMHUUYECKOT'0 dJIEMEHTA

BOI[OpO)I — DJICMCHT U MMPOCTOC BCIIECTBO.

Haxosxnenue B nmpupoae, pusndeckne 1 XUMAIECKUe
CBO¥CTBa (Ha MpUMeEpe B3aNMOJICHCTBHS C HEMETalIaMi

U OKCHJaMHU METAIUIOB), IPUMEHEHHE, CTIOCOOBI
MOJTy4EHUsl.
[loHsATHE O KHCIOTAX U CONAX.

JdemMoHcTpanun

ITonyuenue, cobupaHue 1 pacro3HaBaHUE BOAOPOAA.
T'openue Bopopona.

Bzaumopeiicteue Bogopoaa ¢ okcuaom meau(ll).

JlaGopaTopHble U IPpaKTHYeCKUE padoThI
JlabopartopHsIii OTBIT:

B3anMopeiicTBHE KUCIOT ¢ METAJIIAMU.
[IpakTuueckas padora:

Ne 5. Tlomy4yenue Bonopoaa, U3y4eHHE €ro CBOMCTB.

Breruuncienus
— MOJIEKYJISIPHOM MaccChl BELIECTBA HA OCHOBAHUU
aTOMHOU MacChl XMMHUYECKHUX DJIEMEHTOB

KonuuectBo Bemectsa. Monb. MosnspHas Macca. 3akoH

ABoraapo. MoJisipHbiii 00b€M ra30B. Pacuérsl 1mo
XUMHYECKUM YPaBHEHUSM.

JdemMoHcTpauus
26

XUMUYECKOT0 COJICP>KaHUs, CITPABOUHBIE MaTepUaibl, PECYPChI
NuTepHeTa moa pyKOBOACTBOM IIEJarora.

BricTpauBaTh pa3BEpHyTHIC MUCBMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
WHQPOPMAIHIIO U3 YICOHUKA U CIIPABOYHBIX MAaTEPUAIIOB C ONIOPO Ha
IUIaH, TPAMOTHO UCIOJIb30BATh N3yUYEHHbIN OHSATUHHBIA anmnapar
Kypca XUMHHU

PaCKprBaTL CMBICJT U3Yy4a€MBbIX MTOHATHUI 1 IIPUMCHSATH 3TU MMOHATUA
P ONKMCAaHUU CBOMCTB BEUIECTB U UX MPEBPALLCHUN.

XapakTepru30oBaTh (OMHCHIBATH) GU3NIECKIE U XUMUIECKIE CBOIICTBA
BOJIOPOJIa, CIIOCOOBI €r0 MOTyYeHHsI, IPUMEHEHHE C ONOPOH Ha IUIaH,
KpaTKyIO 3aIHCh, CXEMY.

CoOupath npubOp U1 NOITyYeHHUS BOJOPOJA C UCIIOIb30BaHUEM
BHU3YaJIbHOM OIIOPHI

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBJICHHUS (OPMYIT
BEIIECTB, MOJICKYJISIPHBIX YPaBHEHUI XMMUYECKUX PEAKLUH ¢
y4acTHEeM BOAOPO/a C OIOPO Ha aNTOPHUTM.

Crenoats npaBuiaM 0€30MacHOM paboOTHI B 1TaOOpaTOPUH MPH
WCTIOJIb30BaHUN XUMHUYECKOH MOCYAbI U 000PYA0BaHHUS IOA
KOHTPOJIEM IIeJjarora., a Takke IpaBuiiaM 0OpaleHus C TOPIOYUMHU
BEIICCTBAMHU B OBITY

HHaHI/IpOBaTL 1 OCYHICCTBJIATHL HA MPAKTUKE XUMHUYCCKUC
9KCTIEPUMEHTHI, TPOBOJUTH HAOJIOIEHHUS, €TIaTh BEIBOIBI IO
pe3yJibTaTaM 3KCIIEpUMEHTA 110]1 PYKOBOJICTBOM Iearora ¢
00CyX/ICHHEM IUIaHa PabOThl, C UCTIOIb30BAHUEM KIIHIIIE.

VY4acTBOBaTH B COBMECTHOM paboTe B IpyIIIe.

[InanupoBaTh 1 OCYIIECTBIATH HA IPAKTUKE XUMHUYECKUE
OKCIICPUMEHTEI, ITIPOBOAUTH Ha6J'[IO)IeHI/I51, JeJ1aTb BBIBOABI 110
pe3ylibTaTaM 3KCIepUMEHTA.

VY4acTBOBaTh B COBMECTHOM paboTe B rpyrmiie

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHIA U IPUMEHSTH 3TU TOHSTHS,
a TaK)KC€ M3Yy4YCHHBIC 3aKOHBI U TCOPUH I PCHICHUA paC‘-IéTHBIX
3a7a4 C MOMOIBIO MEAarora.

BbIunciaTh MOJIIPHYIO Maccy BELIECTB; KOJMUECTBO BELECTBA, 00BEM



Tema 6. Bona. PacTBopbl.
ITonsiTue 00 OCHOBAHHUAX

(59)

OO0pa3ibl BEMECTB KOTUISCTBOM 1 MOJIb.

Borunciaenus

— 00BEMa, KOITMYECTBA BEILECTBA T'a3a [0 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA UIIU 00BEMY;

— 00BEMOB ra30B 10 YPaBHEHUIO PEAKIINH HA OCHOBE
3aK0HA 00BEMHBIX OTHOILIEHU ra30B

Bona, ee coctas, ctpoeHue, Mosiekynbl. Ousnueckue
CBOMCTBa BOAbL. AHAJIN3 U CUHTE3 — METO/Ibl U3yYEHUS
cocTaBa BOJIBL.

XHUMHYeCKHE CBOMCTBA BOBI

(pasmoyxeHue, peakiuy ¢ HaTpHUeM, OKCHIOM KallbIIus,
okcuaoM cepsl V.

CocraB ocHoBaHwmii. [IoHsATHE 00 MHAWKATOPAX.

Bona xak pactBopureins. PactBopbl. PacTBopuMOCTh
BEILECTB B BOJE.

HacprlilieHHsie 1 HeHaChIIIEHHbIE pacTBOpbl. MaccoBas
JI0JIS BEILIECTBA B PaCTBOPE.

Ponp pacTBOpOB B pUpoJIe U B )KU3HU YEIIOBEKA.
KpyroBopoTt BojibI B mipupo/ie. 3arpsA3HeHUe MPUPOIHBIX
BoA. OxpaHa M 04HCTKa MPUPOIHBIX BOJ.

JdemoHcTpanun

ONEeKTPoNN3 BOABI; CHHTE3 BOJBI; B3aUMO/IEHCTBHE
Bozb! ¢ Metamiamu (Na, Ca) (BO3MOXKHO UCTIOIB30BaHNE
BUEOMATEPUAIIOB).

PactBopeHue BenecTs ¢ pa3InyHON PaCTBOPUMOCTBIO.
HccnenoBanue pacTBOPOB KUCIIOT U 1I€JIOUEH C
MTOMOIIBIO NHIUKATOPOB.

JlaGopaTopHble H MPAKTHYECKUE PAOOTHI
[IpakTnueckas padora:

Ne 6. IlpuroroBieHue pacTBOPOB C ONPENEIEHHOM
MaccoBOH J10JIel pPaCTBOPEHHOTO BEIIECTBA.
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rasa, Maccy BeIIeCTBa ¢ ONOpoi Ha oOpasel, Ha (HOpMYIIbL;
IIpoBoaUTh pacy€Thl MO ypaBHEHUSIM XUMHUUYECKHX PEAKLUI C OMOpOH
Ha 00pasell, AITOPUTM YUSOHBIX JICHCTBHIA: KOJIMUYECTBa, 00BEMa,
Macchl BELIECTBA 10 U3BECTHOMY KOJIMUYECTBY, 00BbEMY, Macce
peareHToB WM MPOAYKTOB PEaKIINH.
BrictpanBath pa3BEpHyThIe IMCEMEHHBIE U YCTHBIE OTBETHI C OTIOPO Ha
WH-
¢dopmManuio 13 yueOHHKa U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYCHHBII MOHATUMHBIN anmnapar Kypca XUMUU C
MOMOIIIBIO TIEJarora.

PackpeiBaTh CMBICT H3y4aeMbIX TOHATHH M IPUMEHATH 3TH OHATHUSA
IIPY ONMCAaHUMN CBOKCTB BEILECTB M UX MPEBPALEHUN ¢ TTOMOILBIO
nejarora.

XapakTepru3oBarh (U3NUECKUE U XUMHUECKIE CBOWCTBA BOJIBL, €€ POJIb
KaK paCTBOPHUTENS B IPUPOAHBIX MPOLECCAX C ONIOPOM HA IUIaH U
CXEMY.

CocTaBnATh ypaBHEHHsI XUMHUECKUX PEaKIUil ¢ yyacTHEM BOJBI C
OIOpOil Ha CXEMY.

OOBACHSTH CYIIHOCTh 3KOJIOTHUECKUX TPOOIIeM, CBA3aHHBIX C
3arpsi3HEHHEM PUPOTHBIX BOJI, CIOCOOBI OYMCTKH BOJIBI OT
IpUMecei, MephI IO OXPaHEe BOJ OT 3arpsA3HEHHS MOCTe
MIPEBAPUTEIBHOIO CTPYKTYPUPOBAHMS MaTepHaa.

[InarupoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYECKHE
9KCTIEPUMEHTHI, TPOBOUTH HAOIOICHHS, JIEJIaTh BbI-

BOJIBI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA 0] KOHTPOJIEM MIEAArora, ¢
WCTIOJIb30BaHUEM KITHUIIIE.

Crenoats npaBuiaM 0€30MacHON paboOTHI B 1TaOOpaTOPUH MPH
WCTIOJIb30BaHUN XUMHUYECKOH MOCYAbI U 000PYAOBaHHUS IOA
KOHTpOJIEM Iefiarora.

[IpoBOANTD BEIUMCIIEHUS C MPUMEHEHNEM TIOHSATHUS «MaccoBas OIS
BEIIECTBA B PACTBOPE» C OMOPON Ha (POPMYIIBI.

Hcnonp30BaTh NpH BHINOIHEHWH YU€OHBIX 3aaHAN U B IIpoliecce
MCCIIEIOBATENBCKOMN NeATEIbHOCTH HAYYHO-TIOMYIISIPHYIO
JUTEpaTypy XUMHUYECKOTO COJIEPIKaHNs, CIIPABOYHBIE MaTEPHAIIBI,
pecypcesl HTepHEeTa noj| pyKOBOJACTBOM IEJarora.

BricTpanBaTh pa3BEpHYTHIE MMCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOMH



Tema 7. OcHOBHBIE
KJIACCHI HEOPraHMYeCKUX
coeTUHeHHU

(11 9)

Boeruuncienus
— C UCHOJIb30BAaHUEM MOHATHS «MaccoBas JOII
BEILIECTBA B paCTBOPE»

Knaccudukanus HeopraHn4eckux COeAMHEHHH.
Oxcunsl: coctas, Kilaccupukanus (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTepHBIe, HeCoIe00pa3yoliie Ha
npuMepe okcuaa yraepoaa |l u okenaa azora I,
HoMeHKatypa. [loigydenue okcuaoB (B3anMoaeiCcTBHE
C BOZOM, KHCIIOTaMU, IIEJI0YaAMH).

OcHoBaHUS: cocTaB, K1accupukanus (MeIoIn 1
HEpacTBOPHUMBIE OCHOBAHUS), HOMEHKJIATypa.
Kucnotsr: cocras, knaccudukanys, HOMEHKIATYpa,
(hm3nyecKue U XMMHYECKUE CBONCTBA (B3aMMOCHCTBIE
C OCHOBHBIMH OKCHUAAMH COJIAMH Ha IPUMEPEC COJISTHOM
Y CEPHOM KHCJIOT), CIIOCOOBI TOTy4YeHHS. Psij
AKTUBHOCTU METAJIIOB.

Conu (cpeanne): HOMEHKJIATYPa, CIIOCOOBI TIOTYUYESHHS,
B3aMMO/ICUCTBHE COJIEH ¢ METaJlJIaMH, KUCIIOTaMH,
LIETI0YaMHU U COJISIMH.

I'eneTnueckas cBSA3b MEXAy KJIaCCaMU HEOPTaHUUECKUX
coenunennit. I'enernueckue psaapl. [lorstre 06
aM(OTepHBIX THAPOKCHIAX HA IPUMeEpE IMHKA H
TIOMUHMS. XMMHUYECKUE CBOMCTBA - B3aUMOICHCTBHE C
KHCJIOTaMU | iejo4aMu. PaznokeHue npu HarpeBaHHU.

JdemMoHcTpanun

OO0pa3ibl HeOPraHMYECKUX BEIIECTB PA3INIHBIX
KJIACCOB.

B3aumozneiicTBue pacTBOopa CEpHOM KHCIIOTHI C OKCHUJIOM
memu(Il).

Peakuus HelTpanuzanum.

BriTecHeHHE 0THOTO METaJUIa APYTUM U3 PACTBOPA
COJIH.

JlabopaTopHbIe M MPpaKTHYeCKHe PadoThI
JlaGopaTopHBIE OIBITH:
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Ha MH(QOPMAIIHIO U3 yUeOHHKA U CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3yUYECHHBIN NOHATHUHBIN annapar Kypca XUMHHU [IOCIIE
MIPEABAPUTEIHLHOTO CTPYKTYPUPOBAHUS MaTepHaa

Omnpenenenne OCHOBHBIX KIaCCOB HEOPTaHWYECKUX COSAMHEHH TIO
mabJoHy.

CocTaBreHue CXeM CTPOEHHS OCHOBHBIX KJIACCOB HEOPTaHUIECKHUX
COEIMHEHHH Ha OCHOBE OTPEICIICHHS.

Cocrasienune GpopMya OCHOBHBIX KJIacCOB HEOPTaHMYECKHX
COEIMHEHHUI U HAa3bIBAHUE UX M0 MEXIYHAPOJHON U TPUBUATBHOU
HOMEHKJIAType C UCTIOIB30BaHUEM OTIPEACTICHISI U TaOIHIIBI
PacTBOPUMOCTH.

KnaccugunupoBanie n3yyaeMbIX BEIECTB IO COCTABY U C8OLCMBAM C

OTIOPO¥ HA OTPEETICHISI, CXEMbI U TaOIHUITy paCTBOPUMOCTH.
CocTaBiieHue Ta0JIUIbI TCHETUYCCKUX PSJIOB M CXeMbI «I eHeTHuecKas
B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPraHUYECKUX COSANHEHUN IO
PYKOBOZCTBOM TI€JIarora.

[IporHo3upoBanne CBOMCTB BEIIECTB HA OCHOBE OOIINX XUMUYECKUX

CBOWCTB M3YYEHHBIX KJIaCCOB, TPYII BEIIECTB, K KOTOPBIM OHU
OTHOCSTCS C UCTIONIb30BaHUEM CXeMBI «| eHeTndecKkasi B3aUMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTAHHMYECKUX COCTMHEHHID» TT0/I PYKOBOJICTBOM
nejarora.

CocTaBrneHue MONEKYIISIPHBIX YPaBHEHUN PEAKINN, WILTIOCTPUPYIOIINX
XUMHYECKHE CBOWCTBA U3YUEHHBIX KIIACCOB U CHOCOObL NOYYeHUs.
BEIIIECTB M3YUEHHBIX KJIACCOB, TPYIIIL, a TAKKe TOATBEPKAAIOIIIX
TeHETHUYECKYIO B3aUMOCBSI3b MEX/Iy HUMH, C OTIOPOi Ha BepOabHYIO
CXEeMY B Ka4eCTBE 3PUTEIHHOMN OIOPHI.

CocTaBiieHre MOJIEKYJISIPHBIX YPaBHEHHI PEAKIIHIA IO CXeMaM C
MIpeIBAPUTEIBHBIM 00CYXICHHUEM BBIOOpa pearupyroix BEIIeCTB.
Brrunciienre o ypaBHEHUSIM XUMUYECKUX PEAKITUA KOJUYECTBA,
00bEMa, MacChl BELIECTBA 110 KOJIMYECTBY, 00bEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH 110 allTOPUTMY.

[TnaHupoBaHue U OCYIECTBICHNE HA IPAKTHKE XHMUYECKOTO
9KCHEPUMEHTA U HAOJIIOJCHUS 1101 PYKOBOACTBOM YUHTEIIS.
dopMynUpoBaHUE BHIBOJOB IO pe3ybTaTaM SKCIEPUMEHTa C
HCTOJIb30BaHUEM OIOPHBIX CIIOB.



B3auMopeiicTBiE KUCIOT C METAILIIaMHU.

[TonydeHue HepaCTBOPUMBIX OCHOBAaHUH.
BzanmoneiicTBrEe HEPACTBOPUMBIX OCHOBAHUM C
KHUCJIOTaMHU.

Paznoxenune runpoxcuma meau(ll) mpu HarpeBanum.
[IpaxTrueckas pabdora:

No 7. PelieHue sKCIIepUMEHTANBHBIX 3a7a4 [0 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTUHCHUI.

Brruuciaenus
— [0 YPaBHEHUSIM XUMUYECKUX PEAKITHIA

dopMyIMpOBaHKE C TTIOMOIIBIO TIEArora ¥ BEITIOJTHEHUE TIPAaBUIT
Oe3omacHOM pabOTHI B TAOOPATOPUHN TIPH MCIIOIH30BAHUH XUMHICCKOM
ocy 1l 1 000pyIOBaHUSI.

Hcnonk30BaHue MU BBHITIOTHEHUH YUEOHBIX 33JJaHUH U B TIPOIIECCe
HCCIIEI0BATEIBCKOM JICSITETIEHOCTH HAYYHO-TIOMYJIIPHOM JTUTEPaTyPhl
XUMHYECKOTO COJICPKaHUs, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
WnTepnera, ocymecTBieHHE BEIOOPA MOA PYKOBOACTBOM IE1arora.
BricTpanBanue pa3BépHYTHIX MUCHEMEHHBIX M YCTHBIX OTBETOB C
OTopo# Ha WH(GOPMAITHIO 13 YIeOHHUKA U CIIPABOYHBIX MATEPHAJIOB,
IrpaMOTHOE HCIOJIb30BaHNE U3YYEHHOTO MOHSATHIHOTO anmnapara Kypca
XUMHUH C UCITOJIB30BaAHUEM IlJIaHa, OIIOPHBIX CJIOB, aJITOPpUTMa.

Paznen 3. [lepuoguueckuii 3axon u Ilepuoanueckasi cucrema xumuyeckux 3j1emenToB /1. M. Mennaeneena.
CtpoeHue aToMOB. XuUMHU4YecKas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (15 1)

Tema 8. Ilepuonnyeckuii
3akoH u Ilepunoanuyeckas
CHCTEMA XUMHYECKHX
3JIEMEHTOB

J. 1. Mennaene-eBa.
Ctpoenue aToma (7 4)

[lepBbie NOMBITKY KJIACCU(PHUKAITMH XUMHUYECKUX
anemMeHTOB. [IoHsATHE O TPyIIaX CXOAHBIX JIEMEHTOB
(TIemoYHbIE U MEI0YHO3EMETbHBIC METAJITBI, TaJIOTCHBI,
WHEPTHBIE ra3bl).

3JeMeHTHI, KOTOpble 00pa3yroT

amM(pOTepHBIE OKCHUJIBI U THAPOKCHIBI.

[Tepunonnueckuii 3axkoH u [lepuoan-yeckas cucrema
xumuueckux anemeHToB 1. 1. Menneneesa. [lepuossi,
TPYNIEL, MOATPYIIBEL. DU3NYECKUI CMBICIT
MTOPSIIKOBOTO HOMEpa 3JIeMEHTa, HOMEPOB TepHo/Ia U
IPYIIIbL.

Crpoenue aromoB. CocTtaB aTOMHBIX siiep. M30TomBI.
OnexTpoHsl. CTpOeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XuMUYecKuX 3aeMeHToB [leproamaeckoi
cucremsl [. . Menneneena.

XapakTepucTUKa XUMUIECKOT0 DJIEMEHTA IO €T
nonoxenuto B [lepuonnueckoit cucteme

. Y. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB JIEMEHTOB
MaJIbIX MIEPHOOB U TIaBHBIX MMOATPYII B 3aBUCUMOCTH
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PackppiBaTh CMBICT IEPUOJMUECKOT0 3aKOHA MTOJT PYKOBOJICTBOM
nejarora.

IToHuMaTh cyliecTBOBaHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJIEMEHTOB (M3MEHEHHE PaJHyCOB aTOMOB H
3JIEKTPOOTPULIATENIEHOCTH) M UX COEIMHEHUH OT MOJI0KEHUS B
MEPUOANYECKON CUCTEME U CTPOCHHUS aTOMA C HCITOJIb30BAHUEM CXEM
U TaOIHILL.

YcTaHaBIMBaTh CBA3b MEXY MOJIOKEHUEM 3JIEMEHTA B
NEPUOJUUECKON CHCTEME U CTPOCHUEM €ro aToMa (COoCcTaB M 3apsi
a1pa, o0lIee YHCIIO FNEKTPOHOB U PaCIpeAeIeHUE UX I10
AIIEKTPOHHBIM CJIOSIM) TI0 00pasily.

IIporno3upoBath XapakTep U3MEHEHUS] CBOMCTB 3JIEMEHTOB U UX
COEIMHEHMH O rpynnaM 1 nepuojam llepuonudeckoit cHCTEMBI ¢
MTOMOIIIBIO TTeIarora.

XapakTepru30oBaTh XUMHUECKHE 3JIEMEHTHI MIEPBBIX TPEX NMEPHUO/IOB,
KaJusl, KaJIbLUsA 110 UX MoJoXkeHHIo B [lepuoaudeckoit cucreme
JI. 1. Menneneena.

CrnenoBaTh nmpaBuiiaM 6€3011acHON padoTHI B 1abOpaTOpUM MpU
WCIIOJIb30BAaHUH XUMHYECKOU MOCYABI M 000PYAOBaHUS IO
KOHTpOJIEM Ilefiarora.

BricTpauBathk pa3BEpHYTHIE TUCbMEHHBIE H YCTHBIE OTBETHI C OIIOPOU



Tema 9. XumMuuyeckasi
c¢Bs3b. OKHCINTEILHO-
BOCCTAHOBHTEJILHLIE
peakunu

(8 1)

OO011IEee KOJIMYECTBO
9YacoB I10 MPOrpaMme

OT aTOMHOTO (TIOPSAKOBOT0) HOMEpA.

3nauenwne [lepronndaeckoro 3akona u [lepuonnyaeckoit
CHUCTEMBbI XUMUYECKUX 3JIEMEHTOB JJIsl Pa3BUTUS HAYKU
u npaktuku. [. 1. MeHnneneeB — y4€Hblid, Ie1aror u
CPAKIAHUH.

JdemMoHcTpanun

KopoTkonepuomHas u JyimHHOTIEpUOUIHAS (HOPMBI
ITepuoauyueckoit cUCTEMbI XUMHUYECKHUX 3JIEMEHTOB

. Y. Menneneena.

O3HakoMJICHHE ¢ 00pa3laMi METaJLIOB U HEMETAJUIOB.

JlaGopaTopHble U IPpaKTHYEeCKUE padoThI
JlabopaTopHBIii OTIBIT:

BzaumopeiicTBUe THIPOKCH/Ia IMHKA C PacCTBOpaMu
KHCIIOT U IIEeN0Yen

ONEKTPOOTPULIATENBHOCTh AaTOMOB XHMUYECKUX
3JIEMEHTOB.

Xumuyeckas cBs3b (MOHHAs, KOBaJICHTHAs MOJIApHAs U
KOBAJICHTHAS HETIOJISIPHAS).

CreneHb OKUCICHHUSL.
OxucnurensHO-BoccTaHOBUTENbHBIE peakiu (OBP).
IIpouecce! okucneHns U BoccTaHOBIEHU. OKUCIUTENN
1 BOCCTAHOBHTEIH.

JdemMoHcTpanun
OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH: TOPEHHE,
peaxyy pa3ioKeHusl, COSAMHEHHS

68

30

Ha MHQOPMAIIHIO U3 yUeOHHUKA U CITPABOYHBIX MATEPUAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YUYECHHBIN NOHATHUMHBIN annapar Kypca XUMHH [IOCIIE
CTPYKTYPUPOBaHUS MaTepUaia ¢ UCIIOIb30BAHUEM KITHUIIIE.

Hcnonb30BaTh Mpy BHIMTOJIHEHUH YISOHBIX 3a/IaHUH TEKCTHI YUeOHUKA
MocJie CTPYKTYPUPOBAHUS MaTeprala, ClIpaBOYHBIE MaTepHAITbI
(ITepmogmdeckyio cuCTeMy XUMHYECKHX 37eMeHToB J[. 1.
MenpeneeBa, TabJIUIly PaCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U coJei
B BOJIC, SJICKTPOXUMUYCCKUN DSl HATIPSHKEHUH METAILIOB).

Hcnonp30BaTh py BBHIMTOIHEHUH YISOHBIX 3a/IaHUI U B TIpoIiecce
HCCIIEA0BATENBCKON ACSITEILHOCTH HAYYHO-TIOMYJISPHYIO JIUTEPATypy
XUMUYECKOTO COJIEPKaHUs, CITPABOYHBIE MaTepUaibl, PECYPCHI
WnuTepHeTa mox pyKOBOJICTBOM TeAarora

PackpbIBaTh CMBICT H3yYaeMBbIX TOHATHH MOJ] PYKOBOJICTBOM
nejarora.

OnpeensaTh BUJ XUMHUYECKOHN CBSI3U B COSJIMHEHUU C UCIIOIb30BaHUEM
CXeM.

OnpeensaTh CTENeHb OKUCICHUS XUMUYECKOT0O 3JIEMEHTa 10 (hopMyJie
€ro COCTMHEHUS C UCTIONIb30BAHUEM aITOPUTMA.

OnpenensarTs IeMeHT (BEIIeCTBO) — OKUCIUTENb U JIEMEHT
(BEIeCTBO) — BOCCTAaHOBHUTEIT.

OOBSACHATH CYITHOCTh MPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHHMS.

CocCTaBIATh 3NIEKTPOHHBIN OaMaHC ¢ YY4ETOM YKCIa OTIAHHBIX H
MPUHSTBIX JJICKTPOHOB.

CoCTaBIIATh YPAaBHCHHE OKUCIINTEIILHO-BOCCTAHOBUTEIILHOM PEaKIUK
MO AITOPUTMY pa300pa OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEaKIINH.

Hcnonb30BaTh MPH BLIMTOJTHEHWHU YUEOHBIX 3a/IaHHI TEKCThI yueOHHKA

MOCJIE CTPYKTYPUPOBAHUS MaTepuralia, ClipaBOYHbIE MaTEpUaIbI
(meproIMIEecKyI0 CUCTEMY XUMHYeCKuX demMenToB []. U.
MenpeneeBa, TabJIUILy PaCTBOPUMOCTH KUCJIOT, OCHOBaHUH U COJeH B
BOJI€, DIIEKTPOXUMHUUYECKUH PsiJl HAMTPSHKEHUH METaJlIOB).



9 KJIACC (2 4 B HexeJ110, Bcero 68 4, 3 Hux 4 4 — pesepBHoOe BpeMsi)

IIpumepHBbIe TEMBI,
pacKkpbiBaomue JaHHbII
pasaeJ NIporpamMmbsl,
¥ KOJIM4eCTBO YacoB,
OTBOAUMOE HA MX
H3yYeHue

OcHoBHOe coep:kaHne

OcHoBHbIE BU/IBI 1€ATEIbHOCTH
00y4Jarouuxcs

Pa3nen 1. BemecTBo u xumuveckue peaknuu (17 9)

IoBTOpPEHME N
yriyoJeHue 3HAHUI
OCHOBHBIX pa3/iesioB
Kypca 8 kiacca

(54)

[Tepuonnueckuii 3axoH. Ilepuonuyeckas cucreMa
xumudeckux 3meMeHToB J[. . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOIOB, K,
KaJIbIUS U UX

COEIMHEHUH B COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B
MIEPUOANYECKON CUCTEME U CTPOCHHEM HX aTOMOB.
Knaccugukanys 1 HOMEHKIaTypa HEOPTaHMUECKUX
BEIIECTB (MEXIyHa-pOAHAS U TPUBUANIbHAS). XUMUUECKHUE
CBOMCTBa BEIIECTB, OTHOCSIIUXCA K pa3IMYHbIM KjaccaM
HEOPTaHWYECKUX COETUHEHNH, NX TeHeTHYEeCKas CBA3b
HEOPraHUYECKUX BEIIECTB.

CrtpoeHue BelecTBa: BUIbl XUMUYECKOH CBA3H U THITHI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT X CTPOEHHUS.

JdemoHcTpanun

1. Mojenu KpUCTaJUIMYECKUX PEIIETOK HEOPTaHUIECKIX
BEIIECTB.

2. KopoTtkoneproaHas 1 AJMHHONIEPHOAHAS (POPMBI
[Tepronnueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB

. . Menneneera

XapakTepru30BaTh XUMHUECKHE HJIEMEHTHI IEPBBIX TPEX MEPUOIOB,

KaJIMs ¥ KaJbLHs 0 UX nonoxeHuro B [lepuonnueckoit cucreme
. . Meneneesa ¢ 0IOpoil Ha AITOPUTM.

KnaccuduiupoBars 1 Ha3bIBaTh HEOPTaHUIECCKHUE BEIIECTBA

M3yYCHHBIX KJIACCOB C OIIOPOH Ha CXeMy, TaOIUILy
PacTBOPUMOCTH.

OnuceiBaTh O6HII/I€ XHUMHYCCKHE CBOMCTBA BCIIECTB PA3JIMYHBIX

KJIaCCOB, MOATBEP)KAATh CBOMCTBA IPUMEPAMH MOJICKYIISAPHBIX
YpPaBHEHUN XUMHUYECKHUX PEAKLIUHN C OIOPOM HA CXEMY.

Onpenenarb BUJI XUMHYECKOW CBSI3U M THIT KPUCTAJUTHYECKOU

PELIETKH BEIECTBA C OIOPOM Ha CXEMY.

HpOFHO?.I/IpOBaTb CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX

CTPOCHHS TOCTIe TIPEIBAPUTEIILHOTO pa3oopa.

BricTpanBath pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C

0mnopoil Ha

nH(pOpMAIUIO 13 Y4eOHHWKA U CIIPAaBOYHBIX MaTEPHAJIOB,
rpaMOTHO UCIOJIb30BaTh U3yUECHHBIN MOHITUIHBIN anmnapar Kypca
XUMHUHU.

Hcmonp3oBaTh IIpU BBIIIOJIHCHUH y‘IeGHLIX 3a,Z[aHI/II>'I " B IIponecce

WCCIIEIOBATEIBCKON ACSITETHHOCTH HAYYHO-TIOMYJISIPHYO
JTUTEPaATYPy XUMHUYIECKOTO COJIEP>KaHMs, CIIPABOYHBIE MATEPHAIIBI,
pecypebl MHTEpHETa IO pyKOBOACTBOM I€1arora.
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Tema 1. OcHoBHBIE
3aKOHOMEpPHOCTH
XUMHYECKHX peaKknuii
(4 4)

Knaccudpukanus XuMHUUECKUX peakuii Mo pa3aInyHbIM
IpU3HAKaM (10 YUCITY U COCTaBY YYacTBYIOIINX B PEaKIUH
BEIIECTB, [0 TEIIOBOMY 3 (DeKTy, 0 H3MEHEHHIO
CTeTleHEeH OKHUCIICHUS! XUMUIECKHUX DIEMEHTOB, IO
00paTUMOCTH, TI0 YYaCTHIO KaTaIn3aTopa).

DK30- M SHAOTEPMUYECKHE PEaKINH, TEPMOXHUMHUUECKHE
ypaBHeHus1. [IoHATHE O CKOPOCTH XUMHUYECKOH peaKIny.
[ToHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX PEAKIIHSIX.
[TonsTHEe 06 0OpATUMBIX

1 HeoOpaTUMBIX XUMUYECKUX peakuusx. [lonsrue o
XUMUYCCKOM PaBHOBCCHHU. q)aKTOpI)I, BIIUAIOIINE Ha
CKOPOCTh XMMUYECKOH PEaKIHN 1 TOJIOKEHUE
XHMHYECKOTO PaBHOBECHSL.
OKHUCITUTENHHO-BOCCTAHOBUTEIIBHBIE PEaKLIUH
(ameKTpOHHBIN OaTaHC OKUCIUTEIBHO-BOCCTAHOBUTEILHOM
peakuum).

JdemMoHcTpanun

1. 3aBUCHMOCTH CKOPOCTH XUMHYECKON PEAKLIUU OT
Pa3IMYHBIX (PaKTOPOB.

2. BozneiicTBHe KaTaau3aTopa Ha CKOPOCTh XMMHYECKON
peaxumu.

3. [IpumMepsl HEOOPATUMBIX U OOPATUMBIX PEaAKIINH.

4. CMmernieHue paBHOBECHUS XUMUIECKON PEaKITHH.

Brruuciaenus
— KOJIMYECTBA BeIIeCTBa, 00bEMa U MacChl peareHTOB HITH
MIPOJIYKTOB TI0 YPABHEHUSIM XUMHYECKUX PEaKIIAN

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHIA U IPUMEHSTH 3TU
MOHATHS IPY ONMCAHUH CBOMCTB BELIECTB U UX IIPEBPALCHUN.

KnaccupunupoBaTh XMMHUYECKHE PEAKIMU 110 Pa3IMIHBIM
MPU3HAKAM.

YcraHaBnrMBaTh 3aBUCUMOCTD CKOPOCTH XMMUYECKOW PEAKLIUH OT
PasInYHBIX (PAKTOPOB 1Ol PYKOBOJICTBOM YUUTES.

[Iporuo3upoBaTh BOZMOKHOCTH MPOTEKAHUS XUMUIECKUX
MPEeBpaleHUH B PA3IMYHBIX YCIOBUAX MOCTE MPEABAPUTEIBHON
paboTEHL.

OmnpenensiTe OKUCIUTEND U BoccTaHOBUTENb B OBP.

CocTaBiATh 3JICKTPOHHBIN OaJlaHC PEaKIIUU.

[Ipon3BoaUTH BEIMHUCICHHUS 10 XUMUYECKUM YPAaBHEHUSIM 1O
ANTOPUTMY.

BricTpauBathk pa3BEpHYTHIE TUCBMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHGOPMAIHIO U3 YIeOHWKA U CIIPABOYHBIX
MaTepHUaoB, IPAMOTHO HUCIIOJIb30BaTh U3yYECHHbBIN OHATHHUHBIN
anmnapar Kypca XMMHUH [0cje MPeABapUTEIHHOTO
CTPYKTYpUPOBaHHUS MaTepuana.

Hcnonb30BaTh py BRIIIOJHEHUH YUEOHBIX 3alaHUH U B IIpoliecce

HCCIIEA0BATEIbCKOM JEeSITEIbHOCTH HayYHO-TIOMYJIIPHYIO
JUTEpaTypy XUMHUYECKOTO COJEPKAHUsI, CIIPAaBOYHbIE MaTepUaJIbl,
pecypcsl lHTepHETa nociie KOHCYIbTAINH € TIe1aroroMm.
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Tema 2.
DyieKTpoIUTHYECKAS
AUCCOLUALHA.
XuMH4ecKue peaKkuum B
pacTBopax

(8 1)

Teopust SMESKTPOTUTHUECCKON TUCCOIUALIUN. DITEKTPOTUTHI
U HEe3JIeKTpoIUThl. KaTHOHBI, aHHOHBI. MeXaHu3M
JUCCOIMAIIUYU BEUIECTB C Pa3IUYHBIMUA BUIAMU
xumMudeckoi cBsa3u. Crenenp aucconuanuu. CUlIbHBIC U
ciabbIe DIEKTPOITUTEL.

Peakuu noHHOTO 0OMEHA, YCIOBUS MX IPOTEKAHMS.
HonHble ypaBHEHUS peakLUil.

XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEW B CBETE
TIPEICTABICHUH 00 ICKTPOUTHICCKON TUCCOIHUAITIH.
Cpena pactBopa. [lonsiTie 0 ruapoIu3e Comei.
KadecTtBeHHbIC peakiiuy Ha KATHOHBI

Y aHWOHBI :XJIOpUA-, OpoMHI, HO3UA-, CyIb(dat-, KapOOHAT-
, cuuKaT-(hocdaT- aHHOHBL, THAPOKCHA-UOHBI KaTHOHBI
aMMOHHMS, MarHus, KaJIbITUs, aTlFOMHHUS, Kkene3a 2+, 3+,
LIMHKA, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX..

JdemMoHcTpanun

DJeKTpuyecKas MPOBOJUMOCTh PACTBOPOB BEIIECTB,
JIBIDKEHHE UOHOB B 3JICKTPHUECKOM TIOJE.

OTMBITHI, WILTIOCTPUPYIOIIHUE TPU3HAKH TPOTEKAHUS
peakiuii HOHHOTO OOMeHa.

OTMBITHI O OMPENICICHUIO CPEJIbI B PACTBOPAX COJICH
(xnopuaa HaTpusl, KapOOHATA HATPHS, XJIOPUIA [THHKA).

JlaGopaTopHble M MpaKTHYeCKUE

padoThbl

JlabopartopHsIii OTIBIT:

Ne8Peakiyin HOHHOTO OOMEHA B PacTBOPAX 3JIEKTPOJIUTOB:
cynbdara meau(Il)

u mWeénoyuun, KapOoHaTa HATPHSI U COJITHOW KUCIIOTHI,
peakius HeMTpanu3aluy MeKIy THIAPOKCHUIOM Kalus U
COJITHOM KHCIIOTOM.

Ne9. KavecTBeHHBIE peaklIMM Ha HOHBI B pPacTBOPE.

[IpakTnueckas padora:
No 1. PelieHue sKcriepuMEHTANIBHBIX 334a4 [0 TEME.

Beruunciaenus
— M0 YPaBHEHUSIM XUMHYECKUX PEAKIIUNA

PackpeiBaTh cMBICT M3ydaeMbIX TOHATUH, a TAKXKE CMBICT TEOPUU
3JIEKTPOJIUTUUECKOU TUCCOIUAIIMU C OTIOPOM Ha CXEMBI.

OOBACHITH TPUUUHBI TICKTPOIIPOBO/I-

HOCTH BOJIHBIX paCTBOPOB C ITOMOIIIBIO NTEJarora.

CocTaBIATh ypaBHEHHS JUCCOIUAINH KHUCIIOT, MIEI0YeH U COJIeH,
MTOJTHBIC
Y COKpAIIEHHbIE HOHHBIE YPABHEHUS XUMHUYECKUX peaKkLIui
HMOHHOTO OOMEHa.

[ImarrpoBaTh U OCYIIECTBIATH HA MPAKTUKE XUMUYIECKIE
9KCTIEPUMEHTHI, TPOBOIUTH HAOMIOCHHS, 1eIaTh BEIBOJBI 10
pe3yibTaTaM SKCIEepUMEHTa MOCie MpeABaAPUTENbHOM paOOTHI.

CrnemoBaTh mpaBuiIaM 0€30I1aCHOM PadOTHI B TaOOPaTOPUH MPU
WCTION30BaHUH XUMHIUYECKOU MOCYABI M 000PYIOBaHUS IO
KOHTpOJIEM Tefiarora.

[Ipon3BOaNTH BEIYHUCICHHS M0 XUMHYECKUM YPaBHEHHSM.

BricTpanBaTh pa3BEpHYTHIE MMCHMEHHBIE M YCTHBIE OTBETHI C
oropoii Ha HHPOPMALIMIO U3 YUeOHUKA U CIIPABOYHBIX
MaTepUalioB, FPaMOTHO UCIOJIb30BaTh U3yUYCHHBIN MOHSITUINHBII
amnmapat Kypca XUMHUH ITOCIe TPeABapUTEIEHOTO
CTPYKTYpUpPOBaHHs MaTepuaa.

Hcnonb30BaTh NPy BBHIMTOJHEHUH YUSOHBIX 3aJIaHUI M B TIPOIECCE
HCCIIEIOBATEIHCKON ASITETHHOCTH HAYIHO-TIOMYIISIPHYIO
JTUTEPATYPY XUMHUYIECKOTO COJIEPIKAHUs, CITPABOYHBIE MATEPHAIIBI,
pecypcsl HTEpHETa ocie KOHCYIbTAlMU C TIEJaroroM.
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Paznen 2. Hemerananl u ux coequnenus (24 u)

Tema 3. O0wasn
XapaKTepucTHKA
XHMHYECKHX 3J1eMEeHTOB
VIIA-rpynnsl. I'ajiorensl
(4 4)

OO6mrast XxapakTepuCTHKa TajoreHoB. OCOOEHHOCTH
CTPOCHHUS aTOMOB 3TUX 3JIEMEHTOB, XapaKTEepHBIC ISl HUX
crenieHn okuciieHus. CtpoeHue u (pu3nuecKrue CBOWCTBA
MPOCTHIX BEIIECTB — rajoreHoB. XMMHYECKUE CBOKCTBA
Ha TIpuMepe XJtopa (B3anMOAEHCTBHE C METaIJIaMH,
HeMeTaJIaMH (BOJIOPOJIOM U KUCIIOPOJIOM, IEI0YaMH).
Xmoposogopoa. CoistHast KHCIIOTa, XHMHIECKHE CBOHCTBA,
[oJy4YeHue, npuMeHeHne. KauecTBeHHbIe peakliuy Ha
rajoreHu-uoHsl. J[eicTBUE XI0pa U XJI0pPOBOAOPOAA Ha
OpraHu3M 4eJloBeKa. BaxxHeuire XJIOpuIbl U UX
HaxO0JECHUE B IPUPOJE.

JdemMoHcTpanun
Buneomarepuansl: raqoreHsl U UX COEIUHEHUS.
OO0pasibl XJIOPHUIOB.

JlaGopaTopHble U NPaKTUYECKUE PAdOTHI
JlabopatopHBIii OTIBIT:

Pacno3naBanue XJ0pua-MOHOB.
[pakTuueckas pabdora:

No 2. Tlonmy4yeHue coOnsTHONW KUCITIOTHI, U3yUeHHe €€ CBOMCTB.

Brruuciaenus
M0 YPaBHEHUSM XUMHUIECKUX PEAKITHA.

OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MCHEHUH CBOMCTB
HEMETaJIOB M MX COCAMHEHUH B Mpeesiax MaJIbIX EPHOIOB U
rIIaBHBIX OArpynn [lepuoauueckoi CHCTEMBI XUMUYECKUX
JIIEMEHTOB C YYETOM CTPOSHHS X aTOMOB C HCIIOIb30BaHHUEM
CXEMBI.

XapakTepru3oBaTh GU3NUECKIE U XUMHUYECKHE CBOHCTBA TIPOCTHIX
BEIIIECTB TAIOTCHOB (Ha IPUMEPE XJIOPa) U CIOKHBIX BEIICCTB
(XJ10pOBOIOPOAA, XITOPUAA HATPHS ), CITIOCOOBI MX TIOTYUCHHS,
MPUMEHEHUE 1 3HaUYeHHEe B MPUPO/JIE U )KU3HHU YEJIOBEKA MOCIe
CTPYKTYpUPOBaHHUS MaTeprana.

Onpenensrs raJoreHuI-MOHBI B PACTBOPE C MCIIOIB30BaHUEM
Tabmubl "XapakTepHble peaklui Ha aHUOHBI".

HHaHI/IpOBaTL 1 OCYHICCTBJIATHL HAa MPAKTUKE XUMHUYCCKUC
SKCIIEPUMEHTHI, TPOBOUTH HAOIFOIEHVS, IETaTh BEIBOBI IO
pe3yibTaTaM dKCIIEPHUMEHTA TIOCIIe TIPEABAPUTENLHON pabOTHI.

Tema 4. O0mas
XapaKTepucTHKA
XHMHYECKHUX 3J1eMEHTOB
VIA-rpynnsi. Cepa un eé
coeguHeHus (5 1)

OOmias xapakTepucTHKa 31eMeHTOB VIA-rpynmsl.
OC0OEHHOCTH CTPOCHUST AaTOMOB TUX 3JIEMEHTOB,
XapakTepHbIE JUIs HUX CTeNeHH oKucieHus. CTpoeHue u
(u3nUecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
CEpBlL.

AJNOTPOTHBIE MOJU(HUKAIIUK KHCIOPOJIA H CEPBI.
XuMHYeCKHE CBOMCTBA cepbl. B3aumoseicTue ¢
HEMETAJUIAMH - BOAOPOJOM U KHUCIOPOAOM, METAJIJIaMH,
KOHLICHTPUPOBAHHBIMU a30THOW U CEPHON KHMCIOTAMM.
CepoBoziopos, cTpoeHHe, (PUu3HIecKre

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
aneMeHToB VIA-rpynmsl M UX COeAMHEHU I
¢ Y4€TOM CTPOEHHS UX aTOMOB C OMOpoi Ha cxemy "M3MeneHue
paauycoB B moArpymnmax".

XapakTepru3oBarb (PU3UIECKUE
Y XMMHYECKHe CBOIMCTBA MMPOCTOTO BEIIECTBA CEPHI U €&
COEIMHEHMH (CepoBOIOPOAA, OKCUAOB CEPBI, CEPHON KUCIIOTHI,
cynb(haToB), ClIOCOOBI X
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U XUMHUYECKHE CBOUCTBA (KUCIOTHBIE U
BOCCTaHOBUTENbHBIC). OKCHIIBI CEPHI KaK MPEICTABUTEIH
KHCJIOTHBIX OKCHA0B. CepHasi KUcioTa, Gru3nideckne

U XMMHYECKHE CBOKWCTBA (0011 KaK MPeACTaBUTENS
KJIacca KHUCIIOT | clienn(uaecke), MpuMeHEHHE.
CepHucTas KHCIIOTa.

XUMHUYECKUE PEaKIInH, JekKalie B OCHOBE
MPOMBIIIJICHHOTO CIIO0C00a MOTY4eHHsI CEPHOM KHUCIIOTHI.
ATmmmapaTsl ¥ IPOTEKAOIIHE B HUX TIPOIIECCHI (Ha TIPUMeEpe
MPOU3BOJCTBA CEPHON KUCIIOTHI).

Conu cepHO KUCIIOTHI, KAUeCTBCHHAS peakiys Ha
Cynb(haT-uoH.

HaxosxneHue cepbl U €€ cCoeAMHEHU B IPUPOIE.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpeJibl
COEMHEHHUSIMH CepbI (KUCIOTHBIE 0K U, 3arpsi3HEeHNe
BO3/[yXa W BOJOEMOB), CIIOCOOBI €0 MPEAOTBPAIICHHS.

JdemMoHcTpanun

Konnexnuu (Bumeomarepuaibl): cepa u e€ COeAMHEHUS.
OOyrnuBaHue caxapa Mo IeHCTBHEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOTHI.

JlaGopaTopHble U IPpaKTHYEeCKUE PadoThI
JlaGopaTopHBI€ OIBITHL:

O6Hapy>xeHue Cy1b(aT-HOHOB.

BsaumogeiicTBrue pa3daBieHHON CEpHOM KHCIOTHI C
LUHKOM. Bbruncjienus

0 YpaBHEHHSIM XHMHUYECKUX PEaKIUi

MOJTy4eHUs], IPUMEHEHHUE U 3HAUYCHHUE B IPUPOJIE U KU3HU
YeJI0BEKa C OIOPOIl Ha CXeMy U ILIaH.

OmnpenensTe HaTM4YUE CYIb(PaT-HOHOB B pacTBOpE.

OOBACHSTH CYIIHOCTB 3KOJIOTHIECKUX TPOOIIeM, CBI3aHHBIX C
nepepaboTKON COeTMHEHHI CEPHI TIOCIE CTPYKTYPHPOBAHHS
MaTepHaia.

[InanupoBaTh 1 OCYIECTBIATH Ha IPAKTUKE XUMUUECKHE
SKCTIEPUMEHTHI, IPOBOUTH HAOIOACHHS, JeTIaTh BEIBOJIBI TIO
pe3ysibTaTaM 3KCIIEPUMEHTA.

CrenoBats npaBuiaM 0e30MacHOM paboOTHI B TaOOpaTOPUU MPH
WCTIOJIb30BaHUN XUMHUYECKOH MOCYABI U 000PYAOBaHHUS IO
PYKOBOJCTBOM I1€Aarora.

[Ipon3BoaUTH BEIMHUCICHHUS 10 XUMUYECKUM YPABHEHHUSM IO
aITOPUTMY.

Vcnonb30BaTh MpU BHINOJHEHUH YUEOHBIX 3aJaHUH TEKCTHI
yueOHuKa, cripaBounsle Matepuaisl (Ileproandeckyro cuctemy
xuMHuueckux nementoB /1. . Menneneesa, Tabnuiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAHUH U COJIEH B BOJE,
ANEKTPOXUMHUYECKUAN PAJT HAPSHKCHUN METAILIOB).

Hcnonp30BaTh MU BHITOTHEHWU YYCOHBIX 3aJIaHUI U B ITPOIIECCe
WCCIIEIOBATENbCKOM JeSITeNbHOCTH HAyYHO-TIOMYIISIPHYIO
JUTEpaTypy XUMUYECKOTO COJIEP KaHHs, CIPABOYHBIE MATEPUAIIBL,
pecypcbl iHTepHEeTa 1ocie KOHCYIbTALHHU C IIEJarorom

Tema 5. O0mas
XapaKkTepuCcTHKA
XHMHYECKHX 3J1eMEHTOB
VA-rpynnsl. A3or,
docdop u ux coequHeHUA
(7 1)

OO0mas XxapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIIbI.
OCoOOEHHOCTH CTPOEHUS aTOMOB ATHX 3JIEMEHTOB,
XapaKTEPHbIC ISl HUX CTENEHU OKUCIICHUS.

A3o0T, pacipocTpaHeHHe B IPUPOAE, (PU3UIECKUE U
XUMHUYECKHe cBoicTBa. KpyroBopoT a3oTa B IpUpO/IE.
AMMuak, ero GuU3NIeCcKre 1 XUMUIECKIE CBOICTBA,
TMMOJIY4YE€HUC U IIPUMCHCHHUCE. Comnu aMMOHMUs, UX
(bmnquKHe N XUMHNYCCKHUE CBOfICTBa, IIPUMCHCHHUCE.
KaudectBennas peakiiys Ha HOHbI AMMOHHUS.

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3JIEMEHTOB V A-IpyMITbl U UX COCTUHEHU ¢ YIETOM CTPOCHHUSI UX
aTOMOB.

XapakTepru30oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA MTPOCTHIX
BEIIECTB a30Ta U ¢ocdopa 1 uX COeTUHCHUN (aMMHUaKa, coJiei
aMMOHHS, @30THOH KUCIIOTHI, HUTPATOB, okcuaa hocdopa(V) u
dochopHoii KucoThl, PochaToB), CIIOCOOBI KX MMOTYUCHHS,
MPUMEHEHHUE W 3HAYCHHUE B IIPUPO/IE M KU3HHU YEIOBEKA C
WCIIOJIb30BaHNEM CXEMBI.
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A3oTHas KuCIoTa, e€ Pu3nyecKre U XUMUYECKHE CBOHCTBA
(oOrmre Kak MpeacTaBUTENS Kilacca KUCIOT U
cneuuguueckue ). A30THcTas KucioTa. Mcrnons3oBanue
HUTPATOB U COJICH aMMOHHUS B KAUECTBE MHUHEPAILHBIX
ymoOpeHuit.

XHUMHYECKOE 3arpsI3HEHUE OKPYKAOLIEH Cpebl
COCAMHEHHUSIMU a30Ta (KUCIIOTHBIE TOKAH, 3arpsi3HEHUE
BO3/1yXa, IOYBBI U BOZOEMOB).

docdop, ammorponHbie Mogudukaiuu dpocdopa,
¢du3nUecKre 1 XUMHUUECKHE CBOWCTBA.

Oxcup pochopa(V) u pochopHas kucinora, GU3HMUECKUE U
XUMUYECKHUE CBOICTBA, nonyyeHue. KauectBeHHas
peakmus Ha pocdaT-nOHBI.

Hcnons3oBanue GochaToB B KaueCcTBE MUHEPATBHBIX
ynoOpeHnuii. 3arpsizHeHUe MPUPOIHBIX BOTIOEMOB
tdbocharamu.

JdemMoHcTpanun

Kommexuuu: dochop 1 ux coequHeHwMs.

B3anMopeiicTBuE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI €
MEJBIO.

JlaGopaTopHble U IPpaKTHYEeCKUE PadoThI
JlaGopaTopHBI€ OIBITHL:

1. B3anmogeiicTBre coseil aMMOHHS C IETOYbIO.

2. O3HaKoMJIEHHE ¢ 00pa3laMu a30THBIX U POCHOPHBIX
yaoOpeHuit.

[IpakTuueckas padora:

Ne 10. ITonyuenue aMMuaka, H3y4eHHe €ro CBOMCTB.

Brrauciaenus
M0 YPaBHEHUSIM XUMUIECCKUX PEAKITHIA

OmnpenensiTe MOHBI aMMOHUS B (hocaT-HOHBI B PACTBOPE C
HCITOJTB30BaHUEM TaOIHUITHI " XapaKkTepHbIC PEaKIIny Ha KATHOHBI U
AQHUOHBI".

OOBACHSTH CYIIHOCTB 3KOJIOTHIECKUX TPOOIIeM, CBI3aHHBIX C
HaX0XJIEHHUEM COeIMHEHUH a30Ta u (pocdopa B OKpyKaromien
cpene.

[ImanupoBaTh M OCYIIECTBISATH HA MPAKTHKE XUMUYECKUE
9KCTIEPUMEHTHI, TPOBOIUTH HAOMIOCHHS, 1eJIaTh BEIBOJBI 10
pe3yibTaTaM KCIIepH-MEHTa.

CrenoBats npaBuiaM 0€30MacHOM pabOTHI B 1TaOOpaTOPUU MPH
MCIIOJIb30BaHUH XUMHUYECKOM MOCYABI M 000PYA0BaHUS.

[Ipon3BoaUTH BEIYUCICHUS 10 XUMHYECKUM YPaBHEHUSIM.

Hcnonb30BaTh MpH BHIMOJHEHUH YUEOHBIX 3aJlaHUH TEKCTHI
yueOHHUKa, CITPaBOYHBIC MaTepUAITbI (TIEPHOIUIECKYIO CUCTEMY
XuMHYeckux 31emMenToB /. M. Menneneesa, Tabmuiry
PacTBOPUMOCTHU KHCIIOT, OCHOBAHU U COJIEH B BOJE,
EKTPOXUMHUUECKUN Pl HATIPSHKEHUH METaJUIOB).

Hcnonb30BaTh MU BHIMTOJHEHUH YUISOHBIX 3aJIaHUH M B TIPOIECCE

HCCIIE/IOBATENbCKON AEATEIbHOCTH HayUYHO-TIOMYJIIPHYIO
JUTEPATYPy XUMHUYECKOTO COAEPKaHMS, CIIPABOYHBIE MATEPUAIIBL,
pecypcrl HTEpHETA ITOCTIe KOHCYIBTAllUH C IeJaroroM

Tema 6. O0mas
XapakTepuc-

THKA XUMHYECKHX
3JjieMeHTOB IVA-rpynmsl.
Yriepon u KpeMHMH U UX
coelMHeHUs

(8 1)

Yrnepoa, annoTporHsie MoguuKauy rpadur, anmas.
BsaumogeiicTBue ¢ MeTamiiaMu, HEMETaJlIIaMH,
KOHIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrpocTpaHeHue B Mpupojie, Gu3ndeckre U XUMUIeCKre
cBoticTBa. Ancopouus. Kpyrosopor yrinepona B mpupoze.
Oxcunel yriepoaa, ux Gpusnvyeckue 1 XUMUYECKUe
CBOMCTBA, NX ACWCTBHE HA KUBBIE OPTaHU3MBI, TOJTyIEHUE

OO0BsICHATH 00ITHE 3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB
51eMeHTOB [VA-rpynmsl ¥ X COEMHEHUHN C yYETOM CTPOEHUS UX
aTOMOB.

XapakTepru3oBarh GU3NUECKHE U XUMHUYECKHE CBOWCTBA TIPOCTHIX
BEIIECTB YIiepoaa U KpeMHHS U UX COCTUHEHUH (OKCHUI0B
yriaepoja, yrojibHOH KUCIOThI, KApOOHATOB, OKCHIA KPEMHHS,
KPEMHHUEBOW KUCIIOTHI, CHIIMKATOB), CIIOCOOBI UX MOJYYeHUs,
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U IpUMEHEHHEe. DKOJIOTHYECKHUE TIPOOIIEMBI, CBA3aHHBIE C
okcuaoM yraepoaa(IV); rumoresa rimodamsHOTO
MOTEIUICHHS KJIMMaTa; MApHUKOBBIA 3P QEKT.

VYronbHas KHCIOTa U €€ conu, uX (prusndeckre u
XMMUYECKHE CBOICTBA, NOIyICHNE U IPUMEHEHHE.
KagecTBeHnas peakiyst Ha KapOOHAT-HOHBI.
[lepBoHavyanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX
KaK 0 COCJMHEHUX YIiepoia: 0OCOOEHHOCTH COCTaBa 1
ctpoenust. [IoHsATHE O GMONOTMUECKH BaXKHbBIX BEILIECTBAX:
XKHpax, Oeskax, yrieBojgax. MaTepuaibHOE eAMHCTBO
OPraHnvdCCKUuX U HCOPraHNM4YCCKUX COCHHHGHHﬁ.
Kpewmumuii, ero ¢pusndeckre 1 XuMU4eCKre CBOMCTBa (Ha
IpUMepe B3aUMOACHCTBHSA C METAJUIAMHU U HEMETaJUIaMu),
MOJIYy4YC€HUC U IPUMCHCHUC B DJICKTPOHUKE.

CoenuHenus KpeMHuUs B ipupoze. O0mue npeacTaBIeHus
00 oxcune kpemansa(IV) u KpeMHHEBO KHCTIOTE.
CI/IJ'[I/IKaTI)I, HUX HUCIIOJIB30BaHHUEC B 6I>ITy, MCIHUIIMHE,
MPOMBIIIEHHOCTH. BaxkHel1ine cTpouTenbHbIe
MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xkene300eToH. [IpobiieMbl 6€30MacHOTO HCITOJIb30BaHUS
CTPOUTECIIbHBIX MaTCpHUAJIOB B HOBCGZ[HGBHOﬁ JKU3HU.

JdemoHcTpanun

Mojenu KpUCTaNTHYECKUX PENIETOK anMasa, rpadura,
MOJICKYJIBI PyJUIepeHa.

Ancop0Ouus pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriém. [IpotuBoras.

Buneomarepuansl: cuiMKaTHAs TPOMBIIIUIEHHOCTb.
Mogenu MOJIEKyJl OpTraHNYEeCKUX BEIIECTB.

JlaGopaTopHble U MPaKTUYECKUE PadoThI
JlaGopaTopHEI OTEIT:

KauecTBenHas peakius Ha KapOOHAT-MOH.
[IpakTuueckue paboThI:

No 11. Tlomy4eHue yriIeKMCIIOTO ra3a v U3y4eHHe ero
cBolicTB. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
No 12. PemieHue 3KCEpUMEHTANBHBIX 3a/1a4 110 TEME
«HemeTammby.

MIPUMEHEHHUE U 3HaYEHNE B IPUPOJIE U KU3HU UEIOBEKa.
Ompenenars KapOOHAT- M CHIIUKAT-
WOHBI B pacCTBOPE.

OOBACHSTH CYIIHOCTB 3KOJIOTHIECKUX TPOOIIeM, CBI3aHHBIX C
HaXO0KAECHUEM YTJIEKHCIIOrO Ia3a B OKPYXaroLel cpeze.

NnntocTpupoBaTh B3aMMOCBA3b HEOPTAaHUYECKUX COSTUHEHUMN
YIIEpo/ia U OPraHUYECKHX BEIECTB M0 pyKOBOACTBOM YUHUTEIS.
[InmanupoBaTe 1 OCYIIECTBIATH Ha IPAKTUKE XUMHUECKUE
9KCIIEPUMEHTHI, IPOBOJUTH HAOIIOAEHHUS, €TIaTh BEIBOIBI 10
pe3ysbTaTaM 3KCIepHUMEHTa MOCjIe IPeBApUTENLHON PaboThI.

CrenoBats npaBuiaM 0€30MacHOM paboOTHI B TaOOPATOPUU MPH
UCTIOJIb30BaHUN XUMHUYECKOHN MOCYABI U 000PYAOBaHHS.

Hcnonb30BaTh pU BHIOJHEHUH YUEOHBIX 3aJaHUH TEKCTHI
yueOHUKa, cripaBouHble Matepuaisl ([lepuonnueckyro cucremy
XuMHYeckux 31emMenToB /. M. Menneneesa, Tabmuiry
PacTBOPUMOCTHU KHUCIOT, OCHOBAHUM U COJIEH B BOJE,
EKTPOXUMHUYUECKUN PsIJT HANPSKEHUH METaJlIIOB) IOCIIe
KOHCYJIbTAallUHU C TIeJaroroM.

Hcnonb30BaTh py BRIIIOJHEHUH YUEOHBIX 3alaHUH U B IIpoliecce
HCCIIEIOBATEIBCKON ACSITENFHOCTH HAYYHO-TIOMYJISIPHYIO
JIMTECPATYyPy XUMHNYCCKOTO COACPIKAHM, CIIPAaBOYHBIC MaTCpUAJIbI,
pecypcsl MHTEpHEeTa nociie KOHCYIbTAlUH € TIeJarorom.

37




Buruuciaenus

[0 YPaBHEHUSIM XUMUYECKUX PEAKLIHM, €CIIU OJUH U3
peareHTOB JIaH B BUJIC BOJHOTO PacTBOpa C U3BECTHOM
MacCOBOM JOJICH.

Pa3znen 3. Metaiasl 1 ux coexmueHust (20 1)

Tema 7. O011ue cBoicTBA
METAJJIOB
(49)

OO0mrast XapaKkTepPUCTHKA XUMHUISCKHIX DJIEMEHTOB —
METaJUIOB Ha OCHOBaHHMHM UX MoJjoxkeHus B [lepuoanueckoit
cucrteMe Xxumudeckux 3nemenToB . . Menaeneesa u
cTpoeHus aToMoB. CTpoeHHe MeTaIIOB. MeTayindecKast
CBSI3b U METAJTUYECKAsl KPUCTAILTMYECKAs PEIIETKA.
ONEeKTPOXUMUYECKUH Psii HAaPsXKEHU METasIoB.
du3nveckre U XUMUIECKHEe CBOMCTBA MeTayutoB. OO1me
CHOCOOBI MoTy4eHust MeTaJuioB. [loHsATHE 0 KOppO3UHn
METAJIJIOB ¥ OCHOBHBIC CIIOCOOBI 3alIUTHI OT KOPPO3HH.
CrnaBsl (cTajib, YyT'yH, TIOPATIOMHHAN, OpOH3a), UX
MIPUMEHEHHUE B OBITY U IPOMBIIIUICHHOCTH.

JdemMoHcTpanun

O3HakoMiIeHHE ¢ 00pa3LaMy METAJIOB U CIUIABOB, UX
(hM3UYECKUMHU CBOHCTBaMH.

Mojeny KpUCTaTHYECKUX PEIETOK METAILIIOB.
Buneomarepuansl: KOppo3usi METAIJIOB.

JlaGopaTopHble U IPpaKTHYEeCKUE padoThI
JlaGopaTopHBIE OTBITHI:

O3HakoMIIeHHE ¢ 00pa3lamMy CIIJIaBOB METAIIJIOB.
3aBHCUMOCTb CKOPOCTH PEAKIIMN METAJlIa C KUCJIOTON OT
MIPUPOJIBI METAIA.

Brrauciaenus
— [0 YPaBHEHUSM XUMUYECKUX PEAKIIHMiA, €CITH OIIH U3
pEeareHTOB COACPIKUT IPUMECH

PackpbIBaTh CMBICT U3y4aeMbIX OHATHH U IPUMEHSTH 3TU
TIOHATHS IPY OMTUCAHUH CBOWCTB BEIIECTB U UX MPEBPAICHUH.

OOBsCHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB
3JIEMEHTOB-METAJJIOB U X COCIUHEHU C yIETOM CTPOSHHS UX
aTOMOB.

XapakTepru30BaTh CTPOCHUE METAJIOB, 001IUe (pr3nIecKue U
XUMHAYECKHE CBOMCTBA METAIJIOB.

XapakTepru3oBaTh 00IIHE CIIOCOOBI TOTYUYESHHSI METAIJIOB MTOCIIE
CTPYKTYpUPOBaHHUS MaTeprana.

CrnemoBaTh mpaBuiIaM 0€30I1aCHOM PadOTHI B TaOOPaTOPUH PU
UCTIOJIb30BaHUN XUMHUYECKOHN MOCYABI U 000PYAOBaHHUS.

HpOI/ISBOIlI/ITI) BBIYHCJICHHA 110 XUMHWYCCKHUM YPaBHCHUAM.

Wcnonn3oBaTh IIpU BBITIOJIHCHUH y‘-IeGHLIX 3aI[aHI/II71 TCEKCTHI
yueOHuKa, cripaBounsle Marepuaisl (Ilepuonnueckyro cucremy
xuMHuueckux anemenToB /1. . MeHneneesa, Tadnuiry
PacTBOPUMOCTHU KHUCJIOT, OCHOBAHUM U COJIEH B BOJE,
AIIEKTPOXUMHUECKUN P HANPSHKEHUH METAJLIOB).

Hcnonb30BaTh pH BRIIIOJHEHUH YUEOHBIX 3a/laHUH U B IIpoIiecce
WCCIIE/IOBATENBCKOM JeSITENbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUECKOT'O COAEPKAHMsI, CIIPABOYHbIE MaTEepHaIbI,
pecypcsl MHTEpHETa nocie npeABapuTeNbHON KOHCYIbTALUH C
Mearorom

Tema 8. Ba:kneiinme
METAJLJIbI H UX
CcOeAMHEeHUS

(16 1)

[lenounsle metaiel. [Tonoxenue B Ilepuoguueckoi
cucteMe xuMuueckux anemeHToB Jl. . Menzeneesa,
cTpoeHue aToMoB. Haxoxenue B npupoae.

PusnvecKre 1 XUMUIECKIE CBOMCTBA (Ha IpUMepe HATPHS
u Kanust). OKCUIIBI M TUIPOKCHUIBI HATPHSI U KaJusl.
[IprMeHeHNe MIENOYHBIX METAJUIOB U UX COEAMHEHUI.

OOBsICHATH 00ITHE 3aKOHOMEPHOCTH B M3MEHEHUH CBOHCTB
3JIEMEHTOB-METAJJIOB B TPYIIAaX U UX COCAUHEHHUHN C yUETOM
CTPOCHUS X aTOMOB.

XapakTepu3oBath (PU3NUECKHE U XUMUIECKHIE CBOMCTBA MPOCTHIX
BEILIECTB METAJUIOB M MX COEIUHEHNH (OKCHIIOB, THIPOKCHIOB,
coJIell) C OTOpOH Ha CXeMY, CIIOCOOBI X MOTYUEHHs], IPUMEHEHUE
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[lenouno3emMenbHBIE METAJLIIBI MATHUM U KAJIbIIHM,
cTpoeHue atomMoB. Ilonoxxenue B [lepuoandeckoit cucreme
xuMmuueckux anemeHToB J1. 1. Menneneesa. Haxoxaenue
B npupojie. Puznyeckue U XUMUYECKUE CBOMCTBA.
Bakneiimme coennHSHNS KaTbIHs (OKCHI, THAPOKCHII,
comu). JKEcTKOCT BOJIBI M CIIOCOOBI €€ YCTpaHEHMS.
Amomunuil. [lonoxxenue B [lepuoauyaeckoii cucreme
xuMuueckux anemeHToB 1. 1. Menaeneesa, crpoenue
aroma. Haxoxxaenue B nipupoje. @usndyeckue u
XHMHUYeCKHe cBoiicTBa. AM(OTEpHBIE CBOHCTBA OKCHIA U
THUIPOKCH/IA.

Kenezo: cocras, cBolicTBa U noiyueHue. [lonoxenue B
[Iepunonnueckoil cucTeMe XUMUYECKHUX JIEMEHTOB

M. . Menneneesa, ctpoeHue aroMa. Haxoxaenue B
npupoae. dusndeckue U xuMudyeckue cBoMcTBa. OKCUIbI,
TUAPOKCHIIB U comn xene3a(ll)

u xene3a(1ll).

JdemoHcTpanun

B3anmopeiicTBue HaTpus ¢ BOIOM.

OxkparuBaHye IIaMEHH HOHAMU HATPHSI U KaJIUS.
OxkpamuBaHye IUIAMEHU HOHAMU KaJIbLIUS.
BsaumogmelicTBre OKCHIA KaIbIHS C BOLOH.
Buneomarepualiel: TopeHHe Keje3a B KHCIOPOe U XJIOpe.

JlabopaTopHble 1 IpaKTHYeCKHE PA0OTHI
JlaGopaTopHBI€ OIBITHL:

O3znakomiieHne ¢ o0pasiaMu aJIOMUHUAS U €r0 CIIaBOB.
AMdoTepHbIe CBOHCTBA THIPOKCH/IA ATFOMUHHSI.
KagecTBeHHbIe peakliny Ha HOHBI JKelle3a.
[pakTrudeckue paboTHL:

Ne 13. Pemenune sKcriepuMEHTAITBHBIX 33/1a4 110 TEMe
«MeTaniabs».

Beruunciaenus
M0 YPaBHEHUSIM XUMHUYECKUX PEAKIIUM.

Y 3HAUYEHHE B MIPUPOJIC U KU3HU YEJIOBEKA.
PacniozHaBath ¢ MOMOIIIBIO0 KAYECTBEHHBIX PEAKINH HOHBI METAIIOB
(MarHwus1, KabIys, aTFOMUHUS, IMHKA, kene3a (2+), xkenesa (3+),
Menu (2+) ¢ ucrnonp3oBaHreM TabuIBl " XapakTepHble peakuy Ha

KaTHOHBI".

[TmaHupOBaTh ¥ OCYIIECTBIISATH Ha MTPAKTUKE XUMHUECKHIE
SKCTIEPUMEHTHI, IPOBOUTH HAOIOACHHS, JeTIaTh BEIBOJIBI TIO
pe3ynbTaTaM KCIIEpUMEHTA.

CrnemoBaTh ImpaBmiIaM 0€3011acHOM PabOTHI B 1a00PaTOPHH ITPH
WCTIONIb30BaHUM XUMHYECKOH MOCYABI U 000pYyAOBaHUSL.

[Tpou3BOAUTE BEIYKUCICHUS 10 XUMUIECKHM YPABHEHHSM.

BricTpanBaTh pa3BEpHYTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C
omnopo# Ha HH(OPMAITHIO U3 YIeOHWKA U CIIPABOYHBIX
MaTepUalioB, FPaMOTHO UCIOJb30BaTh U3yUYCHHBIN MOHSITUINHBII
amnmapar Kypca XuMHUH.

Hcnonp30BaTh MpH BBHITTOTHEHUH YYEOHBIX 3aJaHUI U B TIPOIIECCe
HCCIIEIOBATEIBCKON ACSITETFHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy XUMHUECKOT'O COAEPKAHMSI, CIIPABOYHbBIC MaTEepPHAIbI,
pecypcsl HTEpHETA TTOCTIE TTpeIBapUTENFHON KOHCYIIBTALINH C
MeAarorom
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Paznen 4. Xumus u okpyskamoumas cpeaa (3 q)

Tema 9. BemecTrBa u
MAaTepHaJibl B JKU3HA
yeJyioBeka (3 u)

HoBbie MaTepuaiibl ¥ TEXHOJIOTHH. BellecTBa 1 MaTepuabl
B IMOBCETHEBHOM JKM3HU YETIOBEKa. XUMUS U 3JI0POBKE.
bezonacHoe Kcmonb30BaHUE BEIICCTB M XUMUYECKUX
peaxuuii B OBITY.

[IpuponHbIe HCTOYHUKH YTIIEBOIOPOIOB (YTOJb,
MPUPOJIHBINA ra3, He(Th), MPOIYKTHI UX NEPepadOTKH, UX
pOIb B OBITY ¥ POMBIIIIJICHHOCTH.

OCHOBBI SKOJIOTHIECKON TPAMOTHOCTH. XUMHUIECKOE
3arpsi3HCHUE OKpY KaroIIel cpebl (penenbHO
JomycTuMas KoHueHntpaius Bemiects — [11K).

Poxp xuiMun B pemieHn# SKOIOTHIECKUX podiem. ™

XapakTepu30BaTh POJIb XUMHUH B Pa3IHUHBIX cepax AesTeIbHOCTH
JIIOJICH, OCHOBHBIC BEIIECTBA U MaTEPHAIIbI, IPUMEHSICMbIC B
’KU3HU COBPEMEHHOT'O YEJIOBEKa.

OOBACHATH yCIOBHA O€30MIaCHOTO UCIIOIB30BAHMS BEIECTB H
XUMHUYECKHX PEAKIIUH B OBITY.

AHanM3UpOBaTh U KPUTHUECKU OLICHUBATH HH()OPMAIIHIO
0 BIIMSHUH MPOMBIIIIJICHHOCTH, CEJIbCKOI'O X035HCTBa, TPAHCIIOPTa
U JIp. HA COCTOSIHUE OKPYKAIOIICH CpelIbl.

YMeTh 0Ka3bIBaTh NEPBYIO MOMOIIL TP XUMUYECKHX 0XKOTaX U
OTpABIICHUSIX.

[MpuHUMATE yUacTHe B 00CYKICHUU MPOOJIEM XUMHIESCKOH 1
9KOJIOTMYECKOW HANPABJICHHOCTH, BHICKa3bIBATh COOCTBEHHYIO
MO3UIIMIO 110 TPOOJIeME U Ipe/IaraTh BO3MOXKHBIC MTYTH €€
pelIeHus ¢ onopoi Ha HH()OPMAITHIO U3 yU4eOHUKA U CIIPAaBOYHBIC
MaTepHalbl, pecypchl MHTepHeTA.

OO0111€€ KOINYECTBO
4acoB I10 Mporpamme
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OBECIIEYHEHME OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A. AKITMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienne

Xumus. 8 kiace. Yueonuk - ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.
METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA

Xumusi. 8-9 knacchl. bazoBelil ypoBeHb. MeTOAMYECKUE PEKOMEHIAIINHU K
yaeOnukam ["abpuensna O.C., OctpoymoBa W.I'., Xumus. 9 ki1.: KoHTposbHBIC U
npoBepouHbie paboThl kK yueOHuky O. C. 'abpuensna «Xumus. 9» / O. C.
I"abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2010.CnagkoBa
Xumus. 8 ki1.: KoHTposibHBIE U TPOBEpOUHbIE PaboThl K yueoHuky O. C.
INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. YakoBa u ap.

- M.: JIpoda, 2007.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-

gabrielyan/ https://drofa-ventana.ru/material/khimiya-8- bu6nuoreka [IOK
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