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ITOACHUTEJIBHAA 3AIINCKA

Pabouass mporpaMma 1o XUMHU Ui OOYYAIOLIMXCS C 3aJCPKKOH ICUXMUYECKOTO Pa3BUTHS
(nanee — 3I1P) Ha ypoBHE OCHOBHOIO 00I1Iero 06pa3oBaHus MOATOTOBIEHA Ha ocHOBe DeaepaabHOTO
rOCYJapCTBEHHOTO 00pa3oBaTeNIbHOTO CTaHIapTa OCHOBHOTO obmero oOpa3zoBanus (IIpukas
Munnpocsenienuss Poccun ot 31.05.2021 1. Ne 287) (manee — PI'OC OOO), aganTupoBaHHON
00pa3oBarenbHOM MPOrpaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus sl OOyYaIOUIMXCS ¢ OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3710poBbsi (IIpukaz Munnpocsemenus Poccum ot 24 HosOps 2022 1. Ne 1025),
paboueil mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMS MO Y4EOHOMY MpenMeTy «XuMmus», padoueit
MPOrpaMMbl BOCIIMTaHUS, C YYETOM pAaclpeleNieHHbIX IO KilaccaM MpOBEpsieMbIX TpeOOBaHUU K
pe3ynbrataM ocBoeHus DenepanbHON aJaanTHPOBAHHOW 00pa30BaTENBbHOM MPOTrPaMMbl OCHOBHOTO
obmiero o0pa3zoBaHHs Uil OOydYalOIIUXCS C 3aJEPXKKOW ICUXMYECKOTO PAa3BUTUS U DIEMEHTOB
COZIEp)KaHMs, TPEACTAaBICHHBIX B YHHMBEpPCAIbHOM Kogudukarope mo xumuu, KoHnenuuun
MpenoaaBaHus yueOHOro npenMera «XuMus» B 00pazoBareiabHbIX opranuzanusx PO, peanusyromux
OCHOBHbIE 00111€00pa30BaTeIbHbIE IPOIPAMMBI.

[IporpamMma mo xumuu pa3zpaboTaHa € IEJNbI0 OKAa3aHUS METOJMYECKOH MOMOIIU YUYHTETIO B
CO3/1aHuU paboyel MporpaMMsbl 0 y4eOHOMY IIPEIMETY.

YueOHblii npeamer «XUMHUS» BXOAUT B TMpeaAMeTHYIO o0nacth «EcTecTBeHHOHay4yHbBIE
npeaMeThl». B cucteme ecTecCTBEHHOHay4YHOTO 00pa30BaHUs XUMHUS KaK y4yeOHBIH MpPEeIMET 3aHUMaeT
BaXHOE€ MECTO B TO3HAHHH 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUM HAYYHOM KAPTHUHBI MUPA, CO3JaHUU
OCHOBbl XMMHYECKHMX 3HAHHUM, HEOOXOAUMBIX JUIsl IMOBCEJIHEBHOM JKM3HM, HAaBBIKOB 30POBOTO U
0e30MacHOro JUis 4YejoBeKa M OKpY)KawIleld ero cpeibl oOpaza >KHM3HHM, a TaKKe B BOCIHTAHUU
9KOJIOTUYECKOU KYJIbTYpPHI.

VYCHemHocTh U3y4eHHsl XUMUU CBsi3aHA C OBJIAJICHUEM XHMUYECKUM SI3BIKOM, COOIIOJCHHEM
npaBwi Oe3omacHOW pabOThl MpPU  BBINIOJHEHUM XHMHUYECKOTO HKCHEPUMEHTa, OCO3HAHHUEM
MHOT'OYHCJIEHHBIX CBSI3€M XMMUU C IPYTMMH NIPEAMETaMHU IKOJBHOTO Kypca.

[IporpamMma BKJIOYaeT B ce0s OCHOBBI HEOPraHMYECKOW M OpraHMYecKod XuUMHUH. ['aBHOM
uaeell MporpamMmbl SIBISIETCS CO3JaHHE 0a30BOr0 KOMIUIEKCAa ONOPHBIX 3HAaHUM 1O XHMHH,
BBIPAXEHHBIX B (pOpME, COOTBETCTBYIOIIEH BO3pACTy OOyUaIOIUXCsl U X 0COOBIM 00pa30BaTeIbHBIM
MOTPEOHOCTSIM.

B comepxaHuu JaHHOrO Kypca MNPEACTAaBIECHbl OCHOBOIIOJATAlOUINE XUMHUYECKHE
TEOPETUYECKHE 3HAHMS, BKIIOYAIOIINE W3YYEHHE COCTaBa U CTPOEHUS BEUIECTB, 3aBUCHUMOCTH HX
CBOMCTB OT CTpPOEHHUS, NPOTHO3MPOBAHME CBOMCTB BELIECTB, MCCJIEJAOBAaHUE 3aKOHOMEpPHOCTEN
XMMHMYECKHX MPEBPAIECHNUN U IIyTEH YIPABIECHUS UMU B LIEISX IMOJTYYEHHs BEIIECTB U MATEPHAJIOB.

TeopeTHueckyl0 OCHOBY H3y4Y€HHUS HEOPraHWYEeCKOM XHMHHM  COCTaBIII€T aTOMHO-
MOJIEKyJIsipHOe yueHue, llepmommueckuit 3akon J[.MI. MenneneeBa ¢ KpaTKMMHU CBEICHHUSIMU O
CTPOEHHH aTOMa, BUJIaX XUMHUECKOH CBS3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMUYECKUX PEaKIU.

B u3yuenun Kypca 3HaUMTENbHAS POJIb OTBOJUTCS XUMHUUYECKOMY SKCIIEPUMEHTY: IIPOBEIECHUIO
MPAKTUYECKUX U J1a0OpaTOPHBIX pPA0OT, OMHCAHUIO PE3YJIbTaTOB YUYEHWYECKOTO SKCIIEpUMEHTA,
COOJIIOJICHUIO HOPM M ITPpaBUJ 0€30MacHON pabOThl B XUMUYECKOH 1abopaTopHH.

Peanuzamnust maHHOW mporpaMMmbl B Tporiecce OOydeHHs Mo3BoJUT oOydarommmcs ¢ 3I1P
YCBOUTH KIIFOUEBbIE XUMUYECKHE KOMIIETEHLIUU U NIOHSTH POJIb U 3HAYEHHE XUMUU CPEIH APYTUX HAyK
0 MIPUPOJE.

N3yueHne XMMUU CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIMXCS HAYYHOTO MHPOBO33PEHUS,
OCBOCHHIO OOIICHAyYHBIX METOJNOB (HAOMIO/IEHHe, HW3MEpEeHHe, HSKCIEPUMEHT, MOJCITUPOBAHUE),
OCBOEHUIO MTPAKTUYECKOI0 IPUMEHEHNS HayUHbIX 3HAHUH, OCHOBAHHOT'O HAa MEXIIPEIMETHBIX CBA3SX C
npenMeramu  «Oxpyxatouuii mup», «®Pusuka», «buonorus», «l'eorpadus», «Marematuka» u
dbopMupyeT KOMIETSHIINH, HEOOXOIUMBIE ISl TIPOJIOJKEHUsT 00pa30BaHUsl B 0OJACTH €CTECTBEHHBIX
HayK.

N3yueHne xumMuM crnocoOCTBYeT pa3BuTHIO y oOyuatommxcs ¢ 3[IP mpocTpaHCTBEHHOTO
BOOOpakeHus!, GYHKIIMOHATBHON IPaMOTHOCTH, YMEHUSI BOCIIPUHUMATh U KPUTHUECKH aHAJIN3UPOBATh
MHPOPMALIUIO, TPEACTABICHHYI0 B pa3NWYHbIX (opMmax. 3HAYUMOCTh NpEAMETa s Pa3BUTHUS
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KU3HEHHOM KomrereHnuu oOydwarommuxcsi ¢ 3[IP 3akiroyaercs B YCBOGHHM OCHOBBI XHMHYECKUX
3HAHUN, HEOOXOIUMBIX JIJIsl TOBCEHEBHOM KU3HU; HABBIKOB 3JJ0POBOIO M OE30MacCHOrO ISl YeloBeKa
U OKpYXaroIei ero cpeasl 00pasa )Xu3HH; (HOPMUPOBAHUN YKOJIOTHUECKON KYIbTYPHI.

[IporpamMma oTpakaeT cojepaHue OOydeHHsI MpeaMeTy «XHUMHSI» C Y4eTOM OcCOObIX
oOpa3zoBarenbHbIX MOTpedHOCTEH oOyuatontuxcst ¢ 3[1P. OBnagenne y4eOHBIM MpeaMeToM «XHMHES
MIPEJICTaBISIET OMpPENEeICHHYIO0 TPYAHOCTh uig oOydaromuxcs ¢ 3I1P. Oto cBsizaHo ¢ 0cOOEHHOCTSIMU
MBICIUTENBHON AEATEIbHOCTH, IEPUOANIECKUMHU KOJIeOaHUSIMU BHUMAHUS, MAJIbIM 00bEMOM TaMsTH,
HEJO0CTAaTOYHOCThIO OOIIEro 3amaca 3HAHUM, MOHUKEHHBIM IMO3HABATEIIbHBIM HMHTEPECOM M HHU3KUM
YPOBHEM pEUYEBOr0 Pa3BUTHUS.

Jlns npeonosieHus TPyOHOCTEH B HM3yuye€HUU Y4eOHOro mpeamera «XuUMHUsS» HeoOXoauma
ajanTanus odbeMa M XapakTepa y4eOHOro marepuaia K MMO3HABATEIbHBIM BO3MOXKHOCTSM JAHHOMN
KAaTeropuu OO0YyYaloIIUXCs, Y4eT HMX OCOOCHHOCTEW pPAa3BUTHS: HCIIOJIb30BAHUE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTEIIEHHOE YCI0KHEHNE N3y4aeMOro MaTepuaiia.

[Ipy u3ydyeHUH XUMHUU HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBUE HAa MOJIMCEHCOPHOM
OCHOBE.

Teopetnueckuil MaTepuana peKOMEHAYETCs U3y4yaTh B MPOLIECCe MPAKTUYECKON JNESTEIbHOCTH.
Bo3MOXHO BbIIE€NEHHE OTHAEIbHBIX YPOKOB Ha pEIICHHE 3aJady B CBSA3M CO CJIOKHOCTBIO aHAIM3a
Tekcta oOydaromumucs ¢ 3[IP. Opranuueckoe eIWHCTBO NPAKTHUYECKONM M MBICIUTEIHHOU
JESITEIbHOCTH 00y4YalolUXCsl Ha yPOKaX XMMHUH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHUIO
0a3UCHBIX XUMHUYECKUX 3HAHUN U yMmeHui. Ocoboe BHUMAHUE NPU HU3YUCHHH XHUMHUHU YIEISETCS
M3YYEHHIO «CKBO3HBIX» MOHATHIA U (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHHS MaTepraa.

Lenu u 3agaun U3y4eHUst yaeOHOTO npeaMeTa « XuMUs»

OO61mue nenu n3ydeHus yaeoHoro npeaMera «XuMus» npeacrasiensl B OenepaibHoil padboyeit
porpaMMe OCHOBHOTO 0011ero oopasoBanusi. OHU aKTyaTHM3UPOBAHBI C yYETOM HOBBIX MPUOPUTETOB
B CUCTEME OCHOBHOI'O 00IIEro 00pa30BaHUsl, HAIPABIEHHOCTH 00YUYEHHUs Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (opMupoBaHHE €€ MHTENIeKTa W o0medl KynbTypel. OOydeHHE YMEHHIO YUUTBhCS WU
MPOJIOJKATh CBOE 00pa30BaHUE CAMOCTOATENILHO B HACTOSIIEE BPEMS SIBJISIETCSI OJTHON U3 BaKHEUIITNX
¢GbyHKIMN y4eOHBIX TPEIMETOB, B TOM YHCIE U «XHUMUN.

s obyuaromuxcs ¢ 3IIP, tak ke, Kak U JUIs HOPMAaTHBHO Pa3BUBAIOLINXCS CBEPCTHHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTElbHYIO IpPOTrpamMMy, JOMHHHUpYIOILIEEe 3Hau€HHE MPUOOpPETaroT
TaKHe LU, KaK:

(GbopMHpOBaHUE HWHTEJUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY TNPUHATHIO pEIICHUH, CIOCOOHOM aJanTUpOBaThCsl K OBICTPO MEHSIOIIKUMCS
YCIIOBUSIM >KU3HU;

HaIpaBJIeHHOCTh 00yYeHHUS! Ha CHCTEMAaTHYecKoe MPHOOIICHNE yYallluXcsl K CaMOCTOSITETbHOM
MO03HABATENILHON JIeATEIbHOCTH, HAyYHbIM M NPAKTUYECKMM METoJaM MO3HaHUus, (HOpMHUPYIOLIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecriedyeHne  YCIIOBHM, CIIOCOOCTBYIOIIMX  MPHUOOPETEHUIO  OOy4aroIMMHUCS  OIbITa
pa3HOOOpa3HOW JNeATEIbHOCTH, TIIO03HAHUS M CaMOIO3HAHHUSA, KIIIOUEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIETEHIUH ), IMEIOINX YHUBEPCAIbHOE 3HAYCHUE JITISl pa3IMYHBIX BUJOB JEATEIbHOCTH;

dbopmMupoBaHuEe YMEHHI OOBSACHATH U OLICHUBATH SIBJICHUS OKPY)KAIOIEr0 MUpa Ha OCHOBAaHUU
3HAHUM U OIIBITA, TOJIyYEHHBIX IIPU U3YUYEHUU XUMUU;

dbopmupoBaHue y o0Oy4aromMXCsi TYMaHUCTUYECKUX OTHOUIEHWH, NOHHMaHUS II€HHOCTU
XUMHAYECKUX 3HAHUHU JJIs1 BBIPAOOTKH SKOJIOTHYECKH 11€71eCO00Pa3HOro MOBEJCHUS B OBITY M TPYIOBOH
JeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/10POBbs U OKPY’KaIOIEH MPUPOAHON CPEIbL;

pa3sBUTHE MOTHBALUU K OOy4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIMTAHHMIO Ha
OCHOBE YCBOEHHS OOIIEYeIOBEUECKIX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaNpaBJIEHHOCTH JaJbHEHIIEr0 OOyUeHHS.

Kypc HanpaBieH Ha pelieHre cleAyolux 3a1ad, 00ecneynBaoluX peaan3aluio JNYHOCTHO-
OPUEHTUPOBAHHOTO M JAEATEIbHOCTHOTO MOJIXOAOB K 00ydeHuio xumuu oOyuatommxcs ¢ 3[IP Ha
YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs:



dbopMUpOBaHNE TEPBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX MPEJCTABICHUH O BEIIECTBAX, HX
MpEeBpalleHUsIX W  MPAKTUYECKOM TPUMEHEHUH; OBJaJICHUE TMOHSATHIHBIM  amnmaparoM U
CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XHMHUECKUX MPEBPAICHUN HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB KaK OCHOBBI
MHOTUX SIBIIGHUH >KMBOM M HEXHBOW NPUPOAbI; YIIyOJieHHWE TMpEeACTaBICHUI O MaTepuagbHOM
eIMHCTBE MUDPA;

OBJIAJICHHE OCHOBAMH XHUMHYECKOM TIPAMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBaTh W
OObEKTUBHO OLICHMBATh JKU3HCHHBIC CHUTYallUW, CBA3aHHBIE C XHWMHEH, HaBBIKAMH O€30IMaCHOTO
oOpallleHusi ¢ BEIIECTBAMHU, HCIIOJIIb3YeMbIMU B IOBCEIHEBHON XU3HU; YMEHHEM aHAIM3UPOBaTb U
IUTAHUPOBATh SKOJIOTMYECKH Oe30MacHOe MOBEACHUE B LIEISIX COXPAaHEHHS 3I0POBBS M OKpYXKaromei
Cpelbl;

¢dopMHpOBaHUE YMEHHUI YCTaHABIMBAThH CBSA3U MEXAY PEaJbHO HAOIIONAEMBIMH XUMUYECKIMHU
SABIICHUSIMU U TIPOIIECCaAMH, MPOUCXOJSIIMMU B MUKPOMHpE, OOBSCHATH MPUYMHBI MHOT000pa3us
BELIECTB, 3aBUCUMOCTb WX CBOWCTB OT COCTaBa M CTPOEHHUS, a TAKXKE 3aBHUCUMOCTb IPUMEHEHUS
BEIIECTB OT UX CBOMCTB;

IPUOOpPETEHUE ONbITA MCIIOJIb30BAHUS PA3JIMYHBIX METOAOB M3YyUYEHMs BELIECTB, HAOMIOACHUS
3a UX MPEBPAICHUSIMH MPU MTPOBEACHUH HECIOKHBIX XUMHUECKHX SKCIIEPUMEHTOB C MCIIOJIb30BAHUEM
naboparopHOTo 000PYIOBaHUs U IPHOOPOB;

dbopmMupoBaHue MPEACTABICHUN O 3HAYEHUHM XMMHUYECKOW HAYKU U PEIICHUU COBPEMEHHBIX
9KOJIOTMYECKUX NpobjeM, B TOM YHCIE B MPEJOTBPALCHUMM TEXHOTEHHBIX M HKOJIOIMYECKHX
KaracTtpod.

Oco6enHocTu 0TOOpPA M aganTAlMN Yy4eOHOr0 MaTepuaJia o XuMHHU

OOyuenne yuyeOHOMY HpeaMeTy «XUMUS» HEOOXOIMMO CTPOUTH Ha CO3/IaHWUU ONTUMAJIbHBIX
YCJIOBHHM Il YCBOEHUSI TporpamMMmHoro Marepuana odOydatouumucs c¢ 3IIP. bonbimoe BHUMaHue
JIOJKHO OBITH yJeJIeHO 0TOOpYy y4eOHOro MarepHuaia B COOTBETCTBUM C MPUHLUIIOM JJOCTYITHOCTH MPU
coxpaHeHWH oOmero ©6a3oBoro ypoBHA. OH JOMKEH TO COJAEPKAHUIDO U 00beMy OBITh
aJanTupoBaHHbIM 1751 oOywatonuxcs ¢ 3[IP B cooTBeTCcTBHMM € MX OCOOBIMH 00pa3oBaTeIbHBIMU
notpeOHocTsiMu. CrenayeT oOJerdyuTh OBiajieHne matepuaiom obydaromumucs ¢ 3[1P mocpeactBom
€ro JeTaNbHOrO OOBSCHEHHsS] C CHCTEeMAaTHUYECKUM TIOBTOPOM, MHOTOKpPaTHOW TPEHUPOBKOW B
MPUMEHEHUN 3HAHWHU C MCIIOJIb30BaHUEM NMPHUEMOB AITOPHUTMHU3ANUN M BU3YaIbHBIX OTOP, OOy4eHUs
CTPYKTYpUPOBAHUIO MaTepHaa.

bonbuioe 3HaueHWe Ui MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro Marepuaja HMEeT omopa Ha
MEXIPEMETHBIE CBSI3U BOMPOCOB, M3y4aeMbIX B JaHHOM Kypce, ¢ TaKUMHU YYEOHBIMH IpeaMeTaMH
kak «['eorpadus», «Pusuka», «buonorus». Ilo3Bonsis paccmarpuBaTh OJWH U TOT K€ y4eOHBIN
MaTepual C pa3HbIX TOYEK 3PEHHUS, MEXKIPEIMETHBIE CBS3M CIIOCOOCTBYIOT €ro Jy4IIeMy
OCMBICIIEHHI0, O0JIee MPOYHOMY 3aKPEIUICHHUIO MOJIYY€HHbBIX 3HAHUN U MPAKTUYECKUX YMEHHH.

[Tpr MOATOTOBKE K YpPOKaM YUHUTEINb JOJDKEH MPEAyCMOTPETh (DOPMHUPOBAHKE y O0yUYAIOLTUXCS
YMEHHUI aHaTu3upoBaTh, CPaBHUBATh, 0000IIATh U3y4yaeMblii MaTepHal, IUIAaHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBIATh CaMOKOHTpPOJb. HeoOXOAMMO TMOCTOSHHO CHEAUTh 3a MPABHIBHOCTBIO
pedeBoro oopMieHus BhICKa3bIBaHUN 00ydaronuxcs ¢ 311P.

B cBa3u ¢ 0cCOOEHHOCTSIMM TOBENEHMS U JedTelnbHOCTH, oOydaronmxcs c¢  3[IP
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKANIIINI KOHTPOJIb COOJIFOICHHS TTPABUIT
TEXHHUKHU 0€30M1aCHOCTHU MIPH MIPOBEICHUH J1A00PATOPHBIX padOT B XUMUUYECKOM KaOMHETE.

IlpumepHbie BuAbI aesTebHOCTH oOyuyarommxcsa ¢ 3IIP, o0yciioBieHHBIE 0CO0BIMU
o0pa3oBaTeIbHBIMH NMOTPEOHOCTSIMU M O00ecleYHBAKIINE OCMBICICHHOE OCBOCHHE COACP/KAHUHU
o0pa3oBaHusi O MpeaAMeTY «XUMHS»

Copepxannie BUIOB JaedaTenbHOCcTH oOyuatomuxcs ¢ 3[IP Ha ypokax XUMHH OTPEIeNsIeTcss uX
0Cco0BIMH 00pa3oBaTeIbHBIMU TOTpeOHOCTIMU. [ToMmuMo mmpoko ucnosb3dyemsix B OOIT OO0 o6mmx
JUIS BceX OOYYaromUXCsl BUAOB JIEATEIBHOCTH CIIEAYeT YCHIUThH BUIBI JESTEIBHOCTH, Ccrielu(uIHbIe
JUIA JTaHHOM KaTeropuu oOydarouuxcs, Jisi 00ecHedeHHss OCMBICIEHHOTO OCBOEHHUS COAEpKaHHS
o0Opa3oBaHMs IO MPEAMETY: YCHIIEHHE TMPEAMETHO-TIPAKTHUECKON EeATEIBHOCTH C aKTUBU3alUEH
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CEHCOPHBIX CHUCTEM; YE€pEJOBAHHUE BHUAOB JEATEIBHOCTH, 3aJCHCTBYIOIIMUX pa3IMYHbIE CEHCOPHBIE
CHCTEMBI; OCBOECHHE MaTepuajla ¢ ONOpPOM Ha alrOpUTM; «IIOLIArOBOCTh» B M3yUYEHUU MaTepuaa;
MCTOJIb30BaHUE JIOTIOJHUTEIHHON BU3YaJIbHOW OIOpPHI (TIaHbI, 00pas3Ilbl, CXEMBI, MAOJOHBI, OITOPHBIE
tabmunpl). g pasButus y oOywaromuxcs ¢ 3IIP ymenust nenate BbIBOABI, (OPMHPOBAHUSA
IPaMOTHOTO PEYEBOT'0 BBICKA3bIBAaHUS HEOOXOIMMO HCIIOJIb30BaTh ONOPHBIE ciaoBa U kiume. Ocoboe
BHUMAaHME CJIEAYET yICIUTh OOYUYEHHUIO CTPYKTYPUPOBAHUIO MaTepHaja: COCTABICHNUE PUCYHOUHBIX U
BepOAIIbHBIX CXEM, COCTaBJICHME TaOJIMI, COCTaBJIeHUE Kiaccu(UKauuu ¢ 0003HAYEHHBIMHU
OCHOBAHHUSMHU JUJIsl KJIacCU(UKALMU ¥ HAIIOJHEHNE UX IPUMEpPaMHU U Jp.

[TpumepHas TemaTuueckas u TepMUHoOJIOrHYeckas jekcuka coorserctsyeT OOIT OOO.

Jnsa obywaromuxces ¢ 3IIP cymiecTBeHHbIMH SIBISIFOTCA HpPUEMBbl pabOThl C JIEKCHUECKUM
MaTtepuaioM no mnpeamery. [IpoBoxuTcs crnenuanbHas padoTa MO BBEACHHIO B aKTHBHBIN CIIOBaph
o0yyJaroImuxcs COOTBETCTBYOIEH TepMUHOIOruH. M3ydaeMble TEpMUHBI BBOJIATCS Ha IOJIMCEHCOPHON
OCHOBE, 00s3aTeIbHa BU3yalbHAs MMOAICPKKA, AITOPUTMBI pabOTHI C OMPEAETICHUEM, OTIOPHBIE CXEMBbI
JUIs aKTyalu3alli TEPMUHOJIOTUH.

Mecto yyedHoro npeamera «XuMusi» B yueOHOM ILIaHe

B coorBerctBuM ¢ @DeaepanbHbIM TOCYJAapCTBEHHBIM 00pa30oBaTeIbHBIM CTAHAAPTOM
OCHOBHOr0 001ero oOpa3oBaHHUsl Y4eOHbIM mpeaMer «XHUMHUS» BXOIAUT B IPEIMETHYIO 00J1acTh
«EcTecTBeHHOHAYYHbIE NIPEIMETHI» U SIBJIAETCS 00s13aTEIbHBIM JUISl U3YUEHUS.

VY4eOHbIM MIaHOM Ha €€ u3yueHHe oTBeJeHO 136 yd4eOHBIX 4acoB — 1O 2 4 B Henenmo B 8 U 9
KJ1accax COOTBETCTBEHHO.

Conepxanne y4yeOHOro mpeamera «XuMHsS», NpeAacTaBieHHoe B DenepanabHON pabdoueit
nporpamme, cootBerctByeT PI'OC OOO, paspaborano c¢ yuetom DenepanbHOil OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIEro oOpa3oBaHUs MO YU4eOHOMY HPEAMETY «XHUMUS»,
COOTBETCTBYET aJalTUPOBAHHOM OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMe OCHOBHOIO OOIIEro
o0Opa3oBaHMs 00yJarOIIMXCS C 33AEPKKOMN CUXUUYECKOTO Pa3BUTHS.

COAEPXAHUE YUYEBHOI'O ITPEAMETA «XUMUS»

COJEPXXAHUE OBYUEHUA B8 8 KITACCE

[lepBoHavaibHbIE XUMUYECKUE MTOHSATUS

[Tpenmer xumun. *Ponb xumuu B xu3HM yenoseka.™ Tena u BemecTBa. @u3nyeckue cBoiicTBa
BEIIECTB. ArperaTHoe COCTOSIHME BELIeCTB. *XuMHs B cucTeMe Hayk.* UucTble BellecTBa M CMECH.
Crnioco6s1 paznenenusi cmeceil. [IpaBumia 6e3omacHoro oOpamieHusi ¢ BEIIECTBAMHU U JIA0OPATOPHBIM
obopynoBanueMm. *IloHsTHE O METOZAX MO3HAHUS B XUMHHU. ™

ATOMBI M MOJIEKYJIbl. XWMHUUYECKHE DJIEMEHTHI. 3HAKH (CHUMBOJIBI) XUMUYECKHX JJIEMEHTOB.
OtHocuTenbHas aToMHast Macca. [IpocTeie U cl10KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas Gpopmyina. BareHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA
cocTaBa BemiecTB.* OTHOCHTEIbHAs MOJEKYJsipHas Macca. MaccoBast IOl XUMHUYECKOTO 3JIEMEHTA B
COETMHEHHH.

du3nuecKkue 1 XUMUYECKUE SIBICHUS. XUMUUeckas peakuus. [I[pu3Haku XuMHUYECKUX peaKiuil.
VYpaBHEeHUS] XUMHUYECKUX PEaKIIUid. 3aKOH COXpaHEHHUs MaccChl BemecTB. Kimaccuukamms XuMuIecKux
peakiuii (CoeInHeH s, Pa3I0KEHHs, 3aMeIleHus, 0OMeHa).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHMYECKOW IOCYAOH, C MpaBUiIaMH paboOThl B
naboparopuu M mpuéMamMM OOpaleHusi ¢ Ja0OpaTOPHBIM O0OPYIOBAHUEM; HM3YUYE€HHE M OIUCAHUE
(Gu3NYecKUX CBOMCTB 00pa3lOB HEOPraHWYECKHUX BEILIECTB; HaOMoAeHHE (U3NYECKUX (IUIaBJIeHHE
BOCKa, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUMEHUE W KOHJEHCAlMsl BOJbI) U XUMHUYECKHX
(ropeHre CcBeYM, MPOKATMBAHHUE METHOW IPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHCIOTOW) SIBJICHUH,
HAOMIOZICHWE W ONHMCAHWE TMPHU3HAKOB TMPOTEKAHUS XWUMHUYECKUX peaklui (pazloeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHCIOTHI C XJOpHAOM Oapus, pasnokenue ruapokcuaa memu (II) mpum
HarpeBaHHUHM, B3aUMOJICUCTBHE kene3a ¢ pactBopoM con Meau (II));u3yueHue crocoOoB pasneneHus
cMecel (C TIOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BBHIMAPUBAHWE, MUCTWUIALNSA, XpomaTorpadwus),
MIPOBEJCHUE OYMCTKHM MOBAapEHHOH COJM; HAOMIOJCHHWE W ONMHCAHUE PE3YNIbTATOB MPOBEACHHUS OIbITA,
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WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MACChI; CO3AaHUE MOJEIEH MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaxHelinye nmpeacTaBuTEN HEOPraHMYECKUX BEILIECTB

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kucimopox — 31eMEHT M IIPOCTOE BEIIECTBO.
Haxoxpaenue kucinopoga B mpupoje, (pusmueckue M XUMHYECKHE CBOMCTBA. Peakuuu ropenus
IOPOCTBIX Y CHOXKHBIX BemiecTB. CmocoObl MONMy4YeHHs KHCIOpOoAa B JIaDOpaTopuu  *u
npoMmblnieHHOCTU.* [lpumenenue kucnopona. Ilonstue o0 okcupax. Kpyrosopor kucimopoaa B
npupoje. *O30H — auoTpornHas MoAU(UKALUSI KUCIOPOa.

TermoBoit 3hdexT XuMUUecKOoW peakiud, TEePMOXHUMHUYECKHE ypaBHEHHUS, OJK30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: Yroib U MeTaH. 3arps3HEHHUE BO3/1yXa, YCUJIEHUE TapHUKOBOIO
s dexra, pazpylieHue 030HOBOTO CIIOS. ™

Bopopon — snemenT u npoctoe BemecTBo. Haxoxienne Booposa B mpupoje, hpuzndeckue u
XUMHUYECKHE CBOMCTBA (Ha MpUMEpe B3aUMOJICHCTBUS C HEMETaNIaMH U OKCHAAMHU METaJJIOB),
IIpUMEHEHHE, *cr1oco0bl nostydyeHus.™ [IoHsATHe 0 KUCI0Tax U COJIsX.

KomuyectBo BemiectBa. Monb. MomsipHast macca. 3akoH ABoraapo. MonspHbIii 00bEM Ta30B.
Pacdetsr mo xummueckoi (opmyre. PacueTsl MaccoBO J0JIM XUMHUYECKOTO 3JIEMEHTAa B COCIUHCHUH,
KOJIMYECTBA BEILIECTBA, MOJSIPHOM MaccChl, MOJSpHOro oObema Tra3oB. Pacu€rbl Mo XUMHYECKUM
YPaBHEHUSM.

*dusnueckue cpoiictBa Boabl.* Boma. Ee cocraB, cTpoeHwe u Mojekynsl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsAiTHE O HACBILIEHHBIX M HEHACHIIEHHBIX pacTtBopax. lloHsaTue
pacTBOPUMOCTH BellecTB B Boje.* Pacuer maccoBod J0JiM BellecTBa B pacTBope (MPOICHTHAS
KOHLEHTpalus). MaccoBas 10151 BEILlECTBA B pacTBOpe. *XUMHUYECKHE CBOMCTBA BOJbI (pa3ioxKeHHeE,
peaKkiuu ¢ HaTpUeM, OKCUAOM Kalblius, okcuaoM cepbl (IV) peakuuu ¢ meramiamu, KUCIOTHBIMU U
OCHOBHBIMM OKcugamu). Ilonsarue o0 ocHoBaHusX. Posb pacTBOPOB B PUPOJE U B JKU3HU YEIIOBEKA.
KpyroBopot Bozibl B ipupojie.™ 3arpsizHeHre NpupoaHbIX Boa. OXpaHa M OUMCTKA MPUPOTHBIX BOJ.

Baxneiimue kiaccel HeopraHnyeckux coenuHeHuil. Kiaccudukanus HeopraHudecKux
coeauHeHuil. Okcuapl: cocTaB, Kkiaccudukanus (KUCIOTHBIE, OCHOBHBIE, *aM{QOTEepHBbIE,
HecosieoOpa3yromue - Ha mpumepe okcuaa yriaepona (II) u oxkcuma azora (ll)), Homenkmarypa.*
*TlonyuyeHne™ U XMMUYECKHUE CBOICTBAa OKCHUJIOB (B3aMMOAEUCTBUE C BOAOH, KUCIOTAMH, LIETIOYaMH).
OcnoBanusa. Krnaccudukarusi OCHOBaHWMN: IIETOYM M HEPACTBOPUMBIE OCHOBaHUs. HomeHkiatypa
ocHOBaHMH. @DU3MYECKHE U XHMHUYECKHE CBOHCTBA OCHOBaHUIl (B3aUMOJEWCTBHE C OKCHIAMH
HEMETaJIJIOB, KUCIIOTaMH, colsiMu). *Tlomyuenue ocHoBaHMM. >

Kucnotsl: cocraB, kiaccudukanus, HOMEHKIATypa, (U3MUECKHe W XUMHUYECKHE CBOWCTBA
(B3auMoielicTBHE C METalIaMU, OCHOBHBIMH OKCH/IaMU, OCHOBAHUSIMH, COJISIMU, HAa TIPUMEPE COISTHON
U CepHOM KHUCIOT), *crmocoObl mosmyueHus.™ Psan aktuBHoctu MetamioB H. H. bekeroa. Conm
(cpennue): HOMEHKJIATypa COJIe, *CrocOoOBl TOJIyYeHHUS™, B3aUMOJECUCTBHE COJIEM C MeTallJlaMu,
KHMCIJIOTaMH, I1€JI0YaMH U COJISIMH, IPUMEHEHHE.

[Tonsite 00 aMdoTepHBIX TUAPOKCHAAX (HAa MpUMEpe LUHKA U *aITIOMUHHS XUMUYECKHE
CBOMCTBa (B3aUMO/JICHICTBHE C KUCIOTAaMH U IIEJI0YaMH, pa3jioKeHNe IPU HarpeBaHUM) U MOJTy4yeHHe. ™

['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTraHMUECKUX COeAMHEHUH. ['eHeTnueckue psbl.

XVMMUYECKUH IKCIIEPUMEHT: Ka4€CTBEHHOE ONPEEIIEHNUE COAEP KAHMs KUCIOPOJa B BO3AYXE;
MOJIy4Y€HHUE U U3YYeHHE CBOWCTB KUCIIOpOAa; HAOII0JeHIEe B3aUMOICHCTBUS BEIIECTB C KHCIOPOAOM U
YCJIOBHS BOSHUKHOBEHHSI M TIPEKpaIleHHs TOpeHus (ToXkapa); 03HaKOMJICHHE ¢ 00pa3liaMi OKCHJIOB U
OTHMCAHUE WX CBOMCTB; MOJIYYCHHE U W3y4YEHHE CBOMCTB BOJOpO/a (TOpeHue); HaOI0IeHne 00pasioB
BEIIECTB KOJHMYECTBOM | MOJb; HCCIeI0BaHHE OCOOEHHOCTEH pPAacTBOPEHMs BEIIECTB C pa3IMYHON
pacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEICTEHHOW MacCOBOW JI0JEH PaCcTBOPEHHOTO
BELIECTBA; B3aMMOJECHCTBUE BOJABI C METAJUIAMU (HATPUEM U KaJbliieM) (BO3MOKHO HCIIOJI30BAHUE
BHUJICOMATEPHUAIIOB); OMIpPEJEICHUE pPACTBOPOB KHCIOT U ILIEJIOYeH ¢ IOMOIIbI0 HHAWKATOPOB;
UCCIIeIOBaHNE OOpPa3lloB HEOPTaHMYECKHUX BEIIECTB pa3IMYHBIX KJIACCOB; HAOIIOJCHHE HM3MEHEHUS
OKpacK{ WHJIMKATOPOB B PACTBOPAX KHUCIIOT U IIEJIOUEH; n3ydeHne B3anmoerncTus okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C MeETaulaMM, pEAaKUUld HEUTpanu3aluu; I0J1y4YeHue
HEpPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOIO METajula APYIMM M3 PACTBOpPA COJM; PEIICHUE

6

*): *



SKCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHeNme KIIacChl HEOPraHUUECKUX COEIUHEHUIN.

ITepuoanueckuii 3akoH u [lepronuueckas cucteMa XUMUYECKHX deMeHToB Jl. U.
MenneneeBa. Ctpoenue aToMOB. XUMHYECKasi CBsI3b. OKUCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIINH.

[TepBble MOMBITKHA KJIAacCU(UKAIMM XUMHYECKHX JIeMEHTOB. [IoHsATHE O Tpymmax CXOIHBIX
3J€MEHTOB (IIEJIOYHBIC U MICIIOYHO3EMENIbHBIE METAJLIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). *DJIEMEHTHI,
KOTOpPBIe 00pa3yroT aM(pOTEpHBIE OKCUIBI U TUAPOKCHIBL. >

Ilepnonnueckuil 3akoH. [lepuognueckas cucrema xumudeckux anemenTos /. M. Menneneesa.
Kopotkonepuognas wu *mnmuHHONEepuoaHas™ ¢opmbl Ilepuoanueckoid CHCTEMBI XUMHYECKHUX
anemeHToB JI. U. MengneneeBa. Ilepuonsl m rpynmsl. PU3MYECKUN CMBICI IMOPSAKOBOIO HOMEpA,
HOMEPOB MEpHO/JIa U TPYMIIbI JIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX sifep. *M3oronsl.™ DnekTpoHbl. CTpOEHHE IEKTPOHHBIX
00oouek aroMoB mepBbIX 20 XUMUYECKUX 31eMeHTOB [lepuonnueckoii cucremsl J[. 1. MeHneneena.
XapakTepuCTHKa XMMHYECKOIO 3JIEMEHTAa IO ero noJjiokeHuro B llepuommueckon cucreme /. 1.
Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB MaJIbIX MEPHOJOB U TJIABHBIX MOJATPYII, B
3aBUCUMOCTH OT aTOMHOTO (TMOpSOKOBOro) Homepa 3HadeHue Ilepwomuyeckoro 3akoHa U
[lepponnueckoil CHUCTEMBl XMMHMYECKUX DJJEMEHTOB Ul DPa3BUTHsA Hayku W npaktuku. J[. W.
MenpeneeB — y4€HbII U TpaXXTaHUH. ™

XumMmuueckas CBS3b. KoBanentHas (monspHas i HETIOJISIpHAS ) CBSI3b.
*DIEKTPOOTPHUIIATEILHOCTh ATOMOB XUMHUYECKHUX AJIEMEHTOB.* MlOHHas CBSI3b.

Crenenb okucieHus. OKUCIUTEIHHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iporecchl OKuciaeHus: u
BoccTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XUMHYECKUN HSKCHEPUMEHT: H3yueHHE OOpaslloB BEIIECTB METALIOB M HEMETaJUIOB;
B3aUMOJICMCTBUE THUJIPOKCHIA ILIMHKA C pPacTBOpaMU KHUCIOT U UIEJNOYEH; MPOBEICHUE OIMBITOB,
WJUTFOCTPUPYIONIUX TPUMEPHl  OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (TOpeHue, peaxiuu
pa3IoKEHUs, COSAMHEHNUS).

MexnpeaMeTHbIe CBSI3U

Peanuzanus MeXnpeaMETHBIX CBSI3€W NMPU U3yYEHUU XMMHUHU B 8 KJIACCE OCYUIECTBISIETCS UYepes
WCIIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATUH, SBISIONIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mre ecTeCTBEeHHO-HAyUHbIE TOHATHS: HAay4YHBIA (PaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJHU3,
CUHTE3, KiIaccu(uKaius, IepuoAnYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTUPOBaHHE, U3MEPEHNE,
MOJIEJNb, SBJICHHE.

®usnka: Marepusi, aroM, DJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWA, HW30TONHI,
PaINOaKTUBHOCTh, MOJICKYJIa, DJIEKTPUUECKHUH 3apsi, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSTHUE
BEIECTBA, ra3, PU3NYECKUE BEIIUYUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, TNIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocuntes, npixanue, Guocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAEMBIE,
TOIUTMBO, BOJTHBIE PECYPCHI.

COAEP) KXAHUE OBYUYEHMUS B 9 KIIACCE

BemiecTBo 1 xuMHu4uecKkasi peakius

Ilepnonnueckuit 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB I, . Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX AJIEMEHTOB NEPBBIX TPEX
MIEPUOJIOB, Kaius, KaJbLUHUs MU HUX COCAUHEHUNW B COOTBETCTBUM C IIOJIOKEHHUEM OJJIEMEHTOB B
[Tepuoanueckoil cucTeMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJbl XHUMHUYECKOM CBS3U. THIIBI KPUCTANIMYECKUX PEIIETOK,
*3aBUCUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTALTUICCKON PEIIETKN M BUAa XUMUUECKOU CBSI3U. ™

Knaccudpukanus W  HOMEHKJIATypa HEOPraHWYECKHUX BEIIeCTB (MEXKIyHapogHas W
TpUBHAJIbHASI). XWMHUYECKHE€ CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3jIM4YHBIM  KJlaccaM
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HEOpPraHUYECKUX COECAUHEHNUN, TeHETUYECKasl CBSI3b HEOPIraHUUECKHUX BEILECTB.

Knaccubukanuss XUMUYECKUX pEakUui MO Pa3IMYHBIM MpU3HaKaM ([0 YHUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY 3((EKTy, 0 M3MEHEHUIO CTETEHEH OKUCIICHUS
XUMHUYECKHX 3JIEMEHTOB, *10 00pPaTUMOCTH, 110 YYaCTHIO KaTalinu3aropa).* DK30- U S9HIAOTEPMUUYECKHE
peakiuu. *TepMoxumMuyeckre ypaBHEHUS. ™

*TlonsaTue O CKOpOCTH XxuMuueckod peakiuu. [loHsTre 00 0OpaTUMBIX U HEOOpPATHMBIX
XUMHUYECKUX peakiusaxX. [IoHsITHEe 0 TOMOTE€HHBIX U T€TEPOTCHHBIX peakiusax. [loHsTue o XxuMuueckoM
paBHOBecuH. CMeNIeHUE XUMUYECKOTO paBHOBecUsA. DaKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKON
peaKuy 1 MOJ0KEHUE XMMUYECKOIO PaBHOBECHS. ™

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, JJICKTPOHHBIA  OajaHC  OKHUCIUTENIhHO-
BOCCTaHOBUTENNBbHON peakuuu. CocTaBiIeHUE YpaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIM
C HCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOTo OasaHca.

Teopust 371EKTPOIUTUYECKON AUCCOLMAIIMHI. DIEKTPOIUTHUECKAsT AUCCOLMALIMS. DIEKTPOIUTHI
U HEedNEeKTponuThl. KaTHOHbI, aHnOHBL. *MexaHu3M AMCCOIMAIMK BEUIECTB C PA3IUYHBIMU BUAAMU
xuMudeckon cBs3u. [lonstue o crenenu aucconuanu.* CuiabHbIC U Ca0bIe AIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUSA MNPOTEKAHHS peakluii MOHHOTO OOMEHa 10 KOHIIA.
[TonHbIe U COKpalIEHHBIE HOHHBIE YPABHEHUS peaklil. XMMUYECKUE CBOMCTBA KHUCIOT, OCHOBAaHUI U
COJIeil B CBETE MpeACTaBICHHI 00 3JeKTpoIuTUYecKoil nuccounanuu. Cpena pactsopa. KauectBeHHbIe
peaKIuy Ha KaTHOHBI M aHUOHBI: XJIOPU/-, OpOMUI-, HOAMI-, CYIb(at-, KapOOHaT-, CHIIUKAT-, pocdart-
AHUOHBI; TUAPOKCUI-UOHBI, KATUOHBl aMMOHHUS, MarHus, KajbllUs, allOMUHUSA, xene3a (2+) u (3+),
Meau (2+), LMHKA, TPUCYTCTBYIOLIUE B BOJHBIX PAaCTBOpAX.

XUMHYECKUN HKCIEPUMEHT: O3HAKOMJIEHME C MOJEISMH KPUCTAUIMYECKUX PEHIETOK
HEOPraHUYeCKNX BEIIECTB — METAUIOB M HEMETaUIoB (Tpaduta W amMmasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpusA); HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakIuu OT BO3JEHCTBUA
pa3nuyHbIX  (AKTOPOB; HCCIEIOBAHHME 3JIEKTPOIPOBOJHOCTH  PAcTBOPOB  BELIECTB, Ipoliecca
JMCCOLMALIMU KUCTIOT, LeJodel U cosiel (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHAJIOB); NMPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAaHUS peakiuii MOHHOro oOMeHa (0Opa3zoBaHME OCajKa,
BBIJICJICHHE Ta3a, OOpa30BaHME BOJIbI); OIBITOB, WJUIFOCTPUPYIOUIMX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX DPEAKIHUl (TOpeHHEe, peakuuu pa3joKeHUs, COECIUHEHMs); pacllo3HaBaHUE
HEOPraHWYeCKHX BEIIECTB C TIOMOIIbIO KAaYECTBEHHBIX pPEAKIUH HA HOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 33/1a4.

Hewmertanmnsl 1 MX coequHEHUS

OO6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucineHus. CrtpoeHue M (U3NYECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHUMHUYECKHE
CBOMCTBa Ha mpuMepe Xjopa (B3aUMOJCICTBHE C MeTalllaMHM, HEMEeTallJlaMd — BOJOPOJIOM U
KuciaopoaoM, *memouamu*).  Xmopoogopon. ConsHas — KMCIOTa, XHMMHYECKHE CBOMCTBA,
*momydyenue®, mnpumeHeHue. *JlelicTBHEe Xjopa H XJOPOBOJOPOJa HA OPraHW3M 4elloBeKa.™
Bakneime xJI0pU/Ibl U UX HaXOXKACHHUE B IPUPOJIE.

OO6mas xapakTepuctuka 35eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUSI aTOMOB KHCJIOPOIa
U cepbl. XapaKTEPHbIE CTEIIEHN OKUCIICHUS.

Crtpoenue u ¢uznyecKkue CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAA U CEpbl. AJUIOTPOIHBIE
MOJU(UKAIIMH KACIOPO/a U cepbl. XMMHUYECKHE CBOMCTBA cephl (B3aMMOAEHCTBHE *c HemeTanaamu™
— BOJIOPOZIOM U KHCIIOPOJIOM, METaJUIaMU, *KOHIIEHTPUPOBAHHBIMHU a30THOM M CEPHOW KHCIOTaMM).*
CepoBosiopoJi: cTpoeHHe, pU3NYEeCKUe U XMMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBHUTEIbHBIE
cBoiicTBa). OKCUIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHJIOB. CepHas KucioTa: (pusndeckue u
XHUMHYecKHe cBoicTBa (00mue u cneundpuyeckue). Coau cepHOM KUCIOTHI, KAaUeCTBEHHAs! Peaklus Ha
cynbdar-uoH. CepHucTas KHciaoTa. *XMMHUYECKUE PEAKIMHU, JISKAIIUE B OCHOBE IPOMBIIIJIEHHOTO
crioco0a moyryueHus cepHoi KHcIoThL. * HaxoxieHue cepbl u e€ coequHeHuid B mpupoae. [lpumenenue
Cepbl U €€ COCIMHEHHH B OBITY M B IPOMBIIUIEHHOCTH. *XHMMHUYECKOe 3arpsi3HEHHE OKpPY)KarolleH
Cpeabl COeIMHEHUSAMHU Cepbl (KMCIOTHBIC OXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
peaoTBpamieHus. *



OOmast xapakTepucTHka 371eMeHTOB VA-Tpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB a30Ta M
docdopa, xapakTepHble CTEIIEHN OKHCIICHHUS.

A30T, pacipocTpaHeHHe B MPUPOJE, PU3NIECKUE U XMMUYECKHE CBOMCTBA (B3aMMOICHCTBHE C
MeTaJUlaMd U HeMeTaJulaMHu - KUCIOPOAOM U BoaopoaoM). Kpyrosopor azora B mpupojie. AMMUax:
¢usnveckue M XUMHYECKHE CBOWMCTBAa (OKMCIIEHHWE, OCHOBHBIC CBOMCTBA BOJHOTO pacTBOpA),
*nonydyenue® u mnpumeHeHue. ColM aMMOHHUS: COCTaB, (U3MYECKHE M XUMHUYECKHE CBOMCTBa
(paznoxeHue, B3aMMOJEICTBHE CO IIeno4Yamu), NnpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMOHUS. A30THas KUCJIOTa, €€ (U3NYecCKue M XMMHYECKHEe CBOMCTBa (oOmue u cnenuduaeckue),
*nonydyenue.* Hurparel (pasnoxkenue). A30THCTas KUCIOTa. VCHojp3oBaHWE HUTPATOB M COJEH
aMMOHMsI B KauecTBE MMHEPAIBbHBIX YAOOpeHHH. *XuMuyeckoe 3arps3HEHHE OKPY)KaoLeH cpeibl
COCIMHEHUSMH a30Ta (KUCIIOTHBIE JJOXK/IHU, 3arpsi3HEHNE BO3/1yXa, TOYBbI U BOJIOEMOB). *

®dochop, *amnorpornHsie mMomudukammu (ochopa,* duzmUecKkne M XUMHUUYECKHE CBOWCTBA
(B3aMMOACUCTBHE C METaUIaMH, HEMeTaUlaMH, *KOHIIGHTPUPOBAaHHBIMH a30THOM M  CepHOU
kucnoramu).* Okeun gocdopa (V), oprodochopnas kucnora: puznuecKue U XMMHUYECKHE CBOICTBA,
*nomydyenue.* *lloHsATHE O MHHEpaJIbHBIX YHOOpeHHsX: HUTpaTtel U Qocdarel. IlonsTHe o0
KOMIUIEKCHBIX  yoOpeHusax.* OOmas xapakTepuctuka 3meMeHToB IVA-rpymmel. OcobGeHHOCTH
CTPOCHHUSI aTOMOB YIJIEpO/ia M KpeMHHS. BalleHTHOCTh M XapaKTEpHBbIC CTENIEHH OKHCICHHS aTOMOB
yriepoja u KpeMHus. PactipoctpaneHnue yrieposia B Ipupoie, XapaKTepHbIe CTEIIEHU OKUCIICHHUS.

Yriepon, aorporHbie Mogudukanun (rpadur, aMas), GU3NIecKrHe 1 XUMUICCKUE CBOMCTBA
IIPOCTHIX BELIECTB (B3aMMOJICHCTBHE C METalJIaMH, HEMETAJUIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHoil kucioramu)*. Ancop6ums. KpyroBopor yriepoma B mnpuponxe. OKCHIbI yriepoaa, HX
¢u3nyeckre U XMMUYECKHE CBOMCTBA, MOIy4YE€HUE M MPUMEHEHUE, JIefiCTBUEe Ha OPraHU3M 4YeJIOBEeKa.
*JKOJOTHYEeCKHEe TMPOOJIeMBbI, CBs3aHHBIE ¢ oOkcuaoMm yriepona(lV); rumoresa T1i106amBHOTO
NOTEIUIEHUS KJIMMaTra; MapHUKOBbIM 3¢ddexr.* YronpHas kuciaora u e€ comu, UX (U3MYECKUE U
XMMHAYECKHE CBOWCTBA, *moiydeHne W TpuMeHeHue.* KadecTBeHHas peakiusi Ha KapOOHAT-WOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEAMIIMHE, IPOMBIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

OO6mue npencraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOEHUS OPraHWYECKUX COEIUHEHHM
yriepoa (Ha mpuMepe MeTaHa, 3TUJIEHA, ITaHOJIa, YKCYCHOW KUCIOTHL. *MX cocTaB M XMMHMUECKOe
ctpoenue. Knaccuduxamus opranndeckux BemectB.* [loHsTHE 0 OMOTOTHYECKH BaXKHBIX BEIICCTBAX:
KHpax, Oenkax, yrieBoJaXx — M HMX pOJM B KHU3HM 4YeloBeka. *MarTepualibHOE€ €IMHCTBO
OpPTaHUYECKUX U HEOPTaHMYECKUX COEAMHEHHH. *

Kpemuuii, ero ¢usnyeckne M XHMHYECKHE CBOHCTBa (Ha MNpUMeEpe B3aUMOJCHCTBUSA C
MEeTaJlJIaMi U HeMeTayulaMu), *nomydeHue™® u mnpumeHeHue. *CoeAMHEHHS KPEMHHS B MPUPOJE.
Oo6ume mpencrasineHust 06 oxcuae kpeMHuA(IV) u kpemuueBoii kuciaore. CUIUKATHI, PU3NUECKUE U
XMMHAYECKHE CBOWCTBA, TMOJYYCHHWE M TIPUMEHEHHE B OBITY, NMPOMBIIIICHHOCTH (B MEIUIIMHCKOM,
3JIEKTPOHHOM, CTPOUTENBHOW W JAp.). Baxuelmue cTpouTenbHbIE MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, kene300eToH. [IpobieMbl 6e30MacHOro UCIOIb30BAHUS CTPOUTEIBHBIX MaTEpPUAIOB B
MOBCEHEBHOM KU3HU. *

XUMHUYECKUN SKCTIEPUMEHT: H3ydeHHe 00pa3[0B HEOPTaHNYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI; TPOBEJIEHNE KAaueCTBEHHBIX PEAKUMH Ha XJIOPUI-MOHBI M HAONIOJIEHHWE MPU3HAKOB HX
MPOTEKAHMs; ONBITHL, OTpaXaoIKe (U3NUECKne W XHUMHUYECKHE CBOWCTBA TAJIOTCHOB H WX
COEMHEHUH (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPHATIOB); O3HAKOMJIEHHE C 00pa3liaMy XJIOPHJIOB
(rajoreHu10B); O3HAKOMIIEHHE ¢ Oo0Opa3laMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCIOJIb30BaHHE
BUJEOMATepualioB);  HaOmIoJieHWe  mporecca  oOyriaMBaHMs — caxapa  HOJ  JEeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTHI; H3y4Y€HHE XHMHUYECKUX CBONCTB pa30aBIE€HHON CEpHOM
KHUCJIOTHI, TPOBEJIEHHE KAYeCTBEHHOM peakiuu Ha Ccynab(paT-HOH M HaOMIOJeHHe NpU3HaKa eé
MPOTEKaHMsI; O3HAKOMJIEHHWE C (U3MYECKMMH CBOWCTBaMM a3oTa, (ochopa W HX coeauHEeHU
(BO3MOXXHO HCHOJIb30BAaHME BHJICOMATEpUaAIOB), oOpa3laMu a30THBIX U (ocOpHBIX yHnoOpeHMii;
MOJTyYeHHE aMMHUaKa U U3y4eHHE €ro CBOICTB; IPOBEICHNE KaU€CTBEHHBIX pPEaKUil HA HOH AMMOHMSI
u ¢ocdar-uOH MW H3YYEHHE NPU3HAKOB HX NPOTEKAHMs, B3aHMMOICHCTBHE KOHIICHTPHPOBAHHOMN
a30THOM KHUCIOTBI C MEIbI0 (BO3MOYKHO MCIIOJIb30BAHUE BUCOMATEPUANIOB); M3Yy4E€HUE MoJeNel
KPUCTAJUIMYECKHX PpEmIETOK anmasza, TIpaduTa; O3HAKOMJIICHHE C MPOIEccoM  afcopOuuu
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pPacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHUBOrasa; IOJy4CHHUE
YIJIEKUCIIOTO ra3a M M3y4YEeHUE €ro CBOMICTB; NPOBEJCHHME KAYECTBEHHBIX peakLui Ha KapOoHaT- U
CUJIMKAT-HOHBI U U3Y4YCHUE NPU3HAKOB MX INPOTEKAHMS; O3HAKOMIICHHE C NPOAYKLUMEH CUIMKATHOU
IIPOMBIIIJIEHHOCTH; PELICHUE JKCIEPUMEHTAJIbHBIX 3aJad 10 TeMe «BaXHeWlline HeMeTaulbl U HX
COCIMHECHUS.

Mertamibl 1 X COeAMHEHUS

OO0mrast XapakKTepUCTUKA XUMUYECKUX JIIEMEHTOB — METAJIJIOB HA OCHOBAHUHU WX MMOJIOKEHUS
B llepuonnueckoili cucreme xumuyeckux siaemeHToB /JI. M. MeHneneeBa W CTPOCHHS aTOMOB.
Crpoenne w™etaioB. Meranauyeckass CBS3b W METAUIMYECKas KPUCTAJUIMYECKAs pEeIIETKa.
DIJIEKTPOXUMHUYECKUN psii HANPSHKEHUM MeTaiuioB. PU3NYECKHE M XMMUYECKHE CBOMCTBA METAaJIOB
(B3amMOJIEHCTBHE C KHCIOPOJOM, BOJOW, KHCIOTaMu). *OOmue CrnocoObl MONTYYSHUS METAIOB.
[TonsiTue 0 KOPpPO3MH METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI MX OT Koppo3uu. CruiaBbl (CTajb,
9yT'yH, JIOPATIOMUHIHI, OpOH3a) M UX TPUMEHEHHE B OBITY M MIPOMBIIIJICHHOCTH .

[[{eounble MeTauIbl: nojoxxkenue B [lepuonnueckoil cucreme XxumMuieckux snemeHToB . U.
MenpeneeBa; crpoenue atoMoB. Haxoxnenue B npupoze. @usndeckue U XUMUYECKUE CBOMCTBA (Ha
npuMmepe Hatpus U Kanus). OKCUABI U TUAPOKCHUIBI HaTpus M Kanus. [IpuMeHeHHe IIeTOoYHBIX
METAJUIOB U UX COCIMHEHUH.

[[{erouHO3emMenbHBIE METAUIBI MarHUi M Kajablui: moJiokeHue B Ilepuoanmueckoi cucreme
xuMmuueckux sneMeHtoB JI. M. MeHueneeBa; CTpO€HHE HMX aTOMOB; HAaXOXJICHHE B MPUPOJE.
duznyecknue U XUMUYECKUE CBOMCTBA MAarHUs U Kanblus. BaxkHelne coequHeHUs Kaiblus (OKCU],
TUAPOKCH, cou). *JKECTKOCTH BO/IBI U CIIOCOOBI €€ YCTpaHEHUs. ™

AnmoMunuii: mnonoxkenue B Ilepuogmyeckoil cucteMe XuMHUYecKuUx oanemeHtoB [, U.
MeHpeneeBa; CTpOCHHE aToMa; HaxoxaAeHHe B mpupoge. dusnyueckue U XUMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH 1A AITFOMIHHUSL.

Kene3o: nonoxenue B [lepnoanueckor cucreMe xumudeckux sneMmeHToB Jl. M. MeHneneeBa;
CTPOEHHE aTOMa; HaxOXJAeHWe B mpupoje. Puznueckue U XUMHYECKHME CBOMCTBA JKele3a
(B3auMoielicTBUE ¢ METaJUlaMHU, KUCIOTaMHU U coisiMu). OKcuabl, ruapokcuabl u conu sxenesa(ll) u
xene3a(Ill): cocras, cBoiicTBa U *monydyeHue.™

XUMHYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C O00pa3laMd METaJIOB U CIUIAaBOB, WX
(bu3MYECKUMHU CBOWCTBAMU; M3y4EHHE PE3yIbTaTOB KOPPO3UM METAIIOB (BO3MOKHO HCIOJB30BaHUE
BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHJA KaJbIUs M HATPHUS C BOAOU (BO3MOKHO
UCIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAaHHE CBOMCTB KECTKOW BOJBI; Ipoliecca TOpPEeHUs
xKeyne3za B KHCIOpoJe (BO3MOXXHO HCIIOIb30BAaHUE BHJIEOMATEPHANIOB); MPU3HAKOB TMPOTEKAHMS
KAueCTBEHHBIX peaklMii Ha WMOHBI (MarHus, Kajblus, amtoMuHMs, nuHKa, xene3a(ll) u xeneza(lll),
menu(Il)); HaOGmromeHne W ONMcaHue TPOIECCOB OKpAINIMBAaHUS TUIAMEHH WOHAMU HATPHs, KIS U
Kalbplusl (BO3MOXHO UCIOJIB30BaHUE BHACOMATEPUATIOB); HCCIeAOBaHHE aMQpOTEPHBIX CBOWCTB
THAPOKCHIA ATIOMHHHUS W THAPOKCHUIA IMHKA; PEIICHHE OJKCIIePUMEHTAIbHBIX 3aJad 10 TeMe
«BaxuHeinme MeTaibl U KX COCAUHEHUS».

XUMHS U OKpY’KaroIas cpea

*HoBble Marepuanbsl M TeXHOJNOTHWH. BemiectBa u Mmarepuanbl B TOBCEIHEBHOW KHU3HH
yenoBeka. XUMHUS U 310poBbe. be3onacHoe UCnoab30BaHUE BEUIECTB U XUMHUUECKUX peakluil B ObITY.
[TepBast mOMOIIb MPU XUMHUECKUX 0KOTaxX U OTpaBiIeHUAX. OCHOBBI 9KOJIOTHYECKON IPaMOTHOCTH. ™

*Xumuueckoe 3arps3HeHHE OKpy’Karollell cpenpl (MpeneibHas JONyCcTHMas KOHLIEHTpalus
BemiecTB — [1/IK). Poibp xumuu B perieHnu 3K0JI0rHyeckux npooiem.™

*TIpupoaHble MCTOYHHUKH YTJIEBOJIOPOAOB (Yyrojib, HNPUPOIHBIA Ta3, HEPTh), MPOAYKTHl HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH. *

XUMHUECKUN HKCIEPUMEHT: M3ydeHue OOpa3loB MaTepuayoB (CTEKJO, CIIIaBbl METAJUIOB,
MOJITMMEPHBIC MaTEpHaIbI ). *

MexpeameTHbIe CBSI3U
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Peanuzanusi MeXnpeIMETHBIX CBS3€H MpH U3YYEHUH XUMHUU B 9 Kilacce OCYILIECTBIISIETCS Yepe3
UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUN, TaK U TOHSATHH, SBISIOLIUXCS
CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mure ecTeCTBEHHO-HAy4YHbIE TMOHATHA: HAY4HbIH (DaKT, TUIoTe3a, 3aKOH, TEOpHUs, aHAJIH3,
CUHTE3, KIaccu(UKaIus, IepUuOAUIHOCTb, HAOIIOIEHUE, SKCIICPUMEHT, MOJISITUPOBAHKE, H3MEPEHUE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3()PEKT, TEXHOTIOT s, MaTepPHAIIbI.

®dusuka: Marepusi, aroM, DdJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUA, H30TOIBI,
PaaMOAKTUBHOCTb, MOJIEKYJA, ANEKTPUUECKUN 3apsj, MPOBOJHUKH, MOIYIPOBOJIHUKY, TUIIEKTPUKH,
(OTORIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHWE BEIIECTBA, Tra3, pacTBOpP,
PacTBOPUMOCTD, KpUCTAIITMYECKasl PEIIETKA, CIUIaBbl, (PU3UUECKUE BEIIMYUHbBI, SAMHUIIBI U3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢orocunres, pixaHue, Ouocdepa, 3KOcHCTEMa, MHHEpAIbHbIE YIOOpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEJJMETA «XUMW» HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30OBAHUMA

B uenom pesynpraTsl ocBoeHus oOydatomumucs ¢ 3I1P yue6Horo mpenmera «XuMus» TOJKHBI
coBnagaTth ¢ pesyinbraramu denepanbHoil paboueill mporpaMMbl OCHOBHOTO OOIIET0 OOpa3oBaHUS.
Haubonee 3HaUMMbIMH SBIISIOTCS:

JIMYHOCTHBIE PE3VYJIbTATI:

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUS
JOCTUTAIOTCS B XOJIe¢ OOYYCHHSI XUMHH B €IWHCTBE y4eOHOW M BOCHHUTATEIHLHOW IEATCIHEHOCTH B
COOTBETCTBUHM C TPAAULIUOHHBIMU POCCHMCKHUMH COLIMOKYIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TIPUHATBIMA B OOIIECTBE MpaBWIAMH W HOPMAaMH TIOBEJICHUS H CIIOCOOCTBYIOT
MpoleccaM caMOMO3HAHUs, CAMOPA3BUTHS U COITMATU3AINN 00yUatOIUXCsl.

JIMIHOCTHBIE Pe3yIIbTAaThl OTPAKAIOT TOTOBHOCTH O0YYAOIINXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTAIlMH M pAaCUIMpEHHE OMbITa ACSITENbHOCTH Ha €€ OCHOBE, B TOM
qHCIIe B YACTH:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJEUIO, TOHUMAaHHUS 3HAUEHUS XUMHYECKOW HayKd B JKM3HH COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW WHQOpPMAIEH O TEPeIOBBIX JOCTIKCHUSX W OTKPBITHIX
MHPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
00II1eCTBA;

2) rpa’kJJaHCKOT'O BOCTIMTAHUSI:

MPEJICTABICHUST O COIUAIBHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHUKATHBHOM KOMITETEHTHOCTH B 0OIIECTBEHHO MIOJIC3HOM,
y4e0HO-HUCCIICIOBATEIbCKOM, TBOPYECKOM W JAPYrUX BHIAX JICATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM [EATEIbHOCTH NpPU BBHIMOJHEHHH YYeOHBIX, MMO3HABATENbHBIX 3aj1ad,
BBITIOJTHEHUM XMUMHYECKHX OKCIIEPUMEHTOB, CO3J[aHUM YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce JToi Yy4eOHOH JesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMOBEJICHWE M MOCTYIKHA CBOMX TOBApHINEH C MO3WUIIUU HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS OCIEACTBHIA MOCTYIIKOB;

3) ICHHOCTH HAYYHOTO TIO3HAHMS:

MHUPOBO33PEHUYECKUX MPEICTABICHUA O BEIIECTBE M XMMHUYECKON pEaKIUy, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKHM M COCTABISAIOIIMX OCHOBY [JIsi TOHMMaHHUS CYIIHOCTHU
HAyYHOW KapTHHBI MHUpPA, TMPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPENO, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;
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MO3HABATENIIHBIX MOTHBOB, HAIPABJICHHBIX Ha TOJyY€HHWE HOBBIX 3HAHUN 10 XUMUH,
HEO0OXOIUMBIX JJIsl 00BSICHEHHS Ha0II01aeMbIX MTPOLIECCOB U SBJICHUM;

MO3HABATEIILHON, WH(MOPMAIMOHHONW M YHUTATEIIbCKOW KYyAbTYphl, B TOM YHCIIE HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOW JUTEPaTypoOil, TOCTYMHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOIOTHIA,

uHTEpeca K OOYyYeHHI0O W TO3HAHHIO, JF0003HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTU K
caMo00pa30BaHUIO, TMPOCKTHOW H WCCIEAOBATEIbCKON MACSITENPHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEeM;

4) hbopMUpOBaHUS KYJIBTYPHI 3T0POBBSI:

OCO3HAHHUS IICHHOCTH *H3HHU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHU Ha
3JI0POBBI 00pa3 KU3HH, OCO3HAHMSI TIOCICICTBUNA U HENPHUSITHS BPETHBIX NMPUBBIYCK (YMOTpeOIeHUS
QJIKOTOJIsl, HAPKOTHKOB, KYpeHHs), HEOOXOAMMOCTH COOJIIO/IeHUs TMpaBuUi 0e30MacHOCTU MpuU
oOpaleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) TpyZAOBOTO BOCIIUTAHUSI:

WHTEpeca K MPAKTUYECKOMY HM3y4eHUIO mpodeccuii U Tpyna pa3imdHOrO pojJa, YBOKEHHE K
TPYAy U pe3yibTaraM TPYIOBOHM NEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX
3HAHWUU 110 XUMHH, OCO3HAHHOT'O BBIOOpA WHAMBHUIYAILHON TPACKTOPHH MPOJIOJDKEHUS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTHM K XHUMHHU, OOIIECTBEHHBIX HWHTEPECOB U
MOTPEOHOCTEH, YCICIHON MPOPECCHOHANBHON NEATeIPHOCTH W Pa3BUTHS HEOOXOJWMBIX YMCHHIA,
TOTOBHOCTB aJaiTUPOBATHCS B MPOdecCHOHANBHOI cpejie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTHYECKH I1€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK HMCTOYHUKY XKU3HU Ha 3emIe,
OCHOBE €€ CYIIeCTBOBAaHMS, IOHMMAHHS IIEHHOCTH 3JI0POBOTO M 0Oe30macHoro ooOpasa »KU3HH,
OTBETCTBEHHOT'0 OTHOIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37J0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHHST TIpaBUJI O€30MacHOrO TOBEACHHUS MpU paboTe ¢ BEIIeCTBAaMHU, a TaKXkKe B
CUTYAIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TOJydaeMble TIPH M3YUCHHH XUMHH, JUIS PEIICHHS 3a/ad,
CBSI3aHHBIX C OKpPY)KAIOIIEeH MPUPOTHON CpEeloi, MOBBIIICHUS YPOBHS SKOJIOTHUYECKON KYIbTYPHI,
OCO3HaHUs TI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U IyTeH WX PENICHHS TOCPEICTBOM
METOJIOB XUMUHU;

OKOJIOTHYECKOTO  MBIIIICHUS, YMEHUS PYKOBOJCTBOBAThCSI WM B  II03HABATEJIBHOM,
KOMMYHHUKATHUBHOW U COLIMATbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTAThBI

MeTanpeaMeTHbIE pe3ybTaThl OCBOCHHS 00pa30BaTENbHON MPOrpaMMBI [0 XUMHUU OTPAKAIOT
OBJIAJICHHUC YHUBEPCATHHBIMU MTO3HABATEIIBHBIMU JICHCTBUSAMU, B TOM YHCJIE:

1) 0a30BbI€ JTOrHYECKHE IEHCTBUS:

BBISIBJISITH IPUYHHBI M CJICJICTBUS MTPOCTHIX XUMUYCCKUX SIBIICHUH;

OCYIIECTBIISITh CpaBHEHHUE, KITaCCU(DUKAIIMIO XUMUYECKIX BEIIECTB IO 3a/IaHHBIM OCHOBAHUSM
1 KPUTEPHUSM JJTS YKa3aHHBIX JIOTHYECKUX OTEPAIIHA;

CTPOUTH JIOTMYECKOE CYXKJICHHE TIOCIe TNPEABApPUTEIBHOTO aHajiu3a, BKIIOYAIOIIee
YCTaHOBJICHUE MPUIMHHO-CIICACTBCHHBIX CBSI3CH

CO3/1aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKUA M CHMBOJIIBI, MOJICIIA U CXEMBI /ISl PEIICHUS
y4eOHBIX M MIO3HABATEIHHBIX 3/1a4 C IIOMOIIBIO MEarora;

MPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE XUMUYECKUX MPOILIECCOB M UX TOCIEICTBUS;

2) 0a30BbIC UCCIIECAOBATEIILCKUE ICHCTBHS:

C TOMOIIBI0 TEeAarora MPOBOJUTh XUMHUYECKHI OIMBIT, HECIOXKHBIA OJKCHEPUMEHT, IS
YCTAaHOBJICHUSI OCOOCHHOCTEH 00BEKTa M3YYCHHSI, IPUIMHHO-CIICICTBEHHBIX CBSI3€H M 3aBUCHUMOCTEH
00BEKTOB MEXKIY COOO0H;

C TIOMOIIBIO Tenarora WM CamMOCTOSITENbHO (QOpPMYIHpPOBaTh OOOOLIEHUS M BBIBOABI IO
pe3ylbTaTaM MPOBEACHHOTO HAOIIOICHUS, OMIBITA;

3) pabota ¢ nHMOpPMAITHEIi:

BBISBJISITH ACPUIUTH WH(GOPMAIIUU, JTaHHBIX, HEOOXOAMMBIX /ISl PEIICHUS MMOCTABICHHOMN
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3a/1a4u;
npeoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOTO BHUJIA B IPYroM (TaOIMIly B TEKCT H TIP.);
WCKAaTh WM OTOUPATh HH(DOPMALIMIO W TAHHBIC U3 UCTOYHUKOB C YUETOM MPEAJIOKECHHON
yueOHO 3a/1a41 U 33/IaHHBIX KPUTCPHUCB.

OBnajeHne yHUBEpCaIbHBIMU y4€OHBIMU KOMMYHUKATUBHBIMU J€HCTBUSAMMU:

OpraHU30BBIBATh y4eOHOE B3aMMOJICHCTBHE B IpynIie (OMpeneNaTh 00LIie HeH, pacpeaesiTh
POJIM, JOrOBApUBATHCS JIPYT C IPYIOM M T. 11.).

C MOMOILBIO IEJarora WIM CaMOCTOSITEIbHO COCTABJIATH YCTHBIE U IUCbMEHHBIE TEKCTHI C
UCIOJIb30BAHUEM MIUTIOCTPATUBHBIX MAaTEPUAIIOB JUI BBICTYIIJICHUS NIEpes ay IUTOpUEH;

OpraHu30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JACSTEIBHOCTh C YUUTEIEM H
CBEpCTHMKaMHM; padoTaTh MHAMBUAYAJIBHO M B IpyMNIeE: HAaXOAWUTh oOOIlee pEelIeHHue U pa3pelaThb
KOH(UIMKTBI Ha OCHOBE COIJIaCOBAaHUS IMO3MIMKA M y4deTa HHTEpecoB; (OpPMYIHPOBATH,
apryMEHTHPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

OLICHMBATh KA4eCTBO CBOETO BKJIaga B OOHIMI MPOAYKT, NPUHUMATH W Pa3AeisTh
OTBETCTBEHHOCTb U MPOSBIATh FTOTOBHOCTb K IIPEJOCTABICHUIO OTYETa Mepe]] IPyIIoH.

OBnazneHne yHUBEPCAIbHBIMU YUEOHBIMU PETYIISITUBHBIMU JEHCTBUSIMU:

oOHapykuBaTb W (POPMYIUPOBaTh Y4eOHyIO0 mpobOieMy, OmpeneisTh Leidb YyueOHOU
NeSITENIbHOCTH;

BJIAJI€Th OCHOBAMHM CAMOKOHTPOJS,, CAMOOLIEHKH, HPUHATHS pPELIEHUH M OCYLIECTBICHMS
OCO3HAaHHOTO BbIOOpA B yUEOHOH U 1103HABATEIbHON AESITEIbHOCTH;

COOTHOCHUTbH CBOM JEUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISTh KOHTPOJIb CBOEH
JESTEeIbHOCTH B TPOIEcCe JOCTHIKEHHS pe3yibTara, OMpPENeNsiTh CIIOCOOBI JEHCTBHA B paMKax
IIPE/UIOKEHHBIX YCIOBUM M TpeOOBaHMM, KOPPEKTUPOBaTb CBOM JECWCTBUS B COOTBETCTBUU C
MU3MEHSIOIIENCS CUTyaluen;

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallUU U MpejasaraTh IUIaH €€ H3MEHEHMS;

NpeBUIETh TPYIHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUN y4eOHOMU 3a1auu;

NOHUMAaTh MPUYHMHBI, IO KOTOPbIM HE OBLI JOCTHUTHYT TpeOyeMblil pe3ysbTar IesTebHOCTH,
OTIpeIeIIATh O3UTUBHBIE U3MEHEHUS U HallpaBJIeHUs, TpeOyrolue AanbHeienl padoTsl;

OCO3HAHHO OTHOCHUTBCS K JPYTOMY YEIIOBEKY, €TO MHEHUIO.

[MPEJIMETHBIE PE3VJIbTATBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO 00s3aTEIbHOIO  COZAEp)KaHus,
ycTaHoBJeHHOro gaHHou denepanbHoil pabouelt mporpaMMoid, BBIIEISIOT: HAYYHbIE 3HAHUS, YMEHUS
U cIocoObl JeiicTBUl, cnenuduyeckre A yueOHOro npeamera «XUMUs», BUJIbl AEATEIBHOCTH IO
MOJIYYEHUIO HOBOTO 3HAHMS, €ro HMHTEpIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
Y4EOHBIX ¥ HOBBIX CUTYaIUAX:

MPEJICTaBICHUE O 3aKOHOMEPHOCTAX U TO3HABAEMOCTH SBJIEHUH TPHUPOABI, MOHHUMaHHE
OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMA,
KOMITOHEHTa 00Iel KyJIbTYpbl U MPAKTHUYECKON JESTebHOCTH YEIOBEKa B YCIOBHUSIX COBPEMEHHOIO
o0111ecTBa; MOHMMaHUE MECTa XUMHUHU CPEIH JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAaMHU MOHSITUMHOTO anmapaTa M CHUMBOJIMYECKOTO S3bIKa XHUMHMH JUIS
cocTaBlieHUs] (OpMYJ HEOPraHMUECKUX BEILECTB, YPABHEHUH XMMHUYECKMX peakuui (C omopoil Ha
QITOPUTM Y4eOHBIX JIeHCTBUI); BlaJeHHEe oOcHOBaMU xumuueckod HoMeHknaTypsl (IUPAC wu
TPUBHMAJIBHON) M YMEHHUE UCIOJIb30BATh €€ JUIs PelleHns] yueOHO-T03HABATENbHbIX 33/1a4 C MOMOIIBIO
YUUTENs; YMEHHUE HUCIIOJIb30BATh MOJAEIH I OOBSICHEHUSI CTPOEHUSI aTOMOB U MOJIEKYJI 110 aJITOPUTMY
C OIIOPOW Ha OIIPENEIICHNUS;

MIPEJICTAaBICHUE O CUCTEME XMMHMUYECKUX 3HAHMM M YMEHHE C IOMOIIBI0 YYUTENsd MPUMEHSThH
CHCTEMY XMMHUYECKUX 3HAHUH JIi YCTaHOBJIEHUS B3aMMOCBS3€H MEXIy M3yYCHHBIM MaTEpUaIOM U
IIPU TOTYYE€HUHN HOBBIX 3HAHMH, a TAKXKE B MPOLIECCE BBINOJIHEHHs y4eOHBIX 3alaHUi U IIpU padboTe C
MCTOYHUKAMHU XUMHUYECKOH HH(POpMAIIMU, KOTOPAsi BKITIOYACT:

BOKHEHIINE XMMHUYECKHE IOHATUSA: XMMHUYECKMH DJJIEMEHT, aTOM, MOJIEKyJa, BELIECTBO,
IIPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOJHAs M HEOAHOPOJHAs CMECh, OTHOCHUTEIbHBIE aTOMHas U
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MOJICKYJISIpHAsl MacChl, KOJMYECTBO BEILECTBA, MOJb, MOJSIPHAs Macca, MOJSIPHBIA 00bEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COJb (CpelHsis), XUMHYECKas peakius, peakluu COEAMHEHHUs, peakluu
pa3oKeHUs, peakuuy 3aMelIeHHs, peakIuu oOMeHa, TeIloBol 3((deKT peakuuu, 3K30- H
SHAOTEPMHUUYECKUE PEAKIUU, PacTBOpP, MaccoBasl JOJISI XHMHUYECKOro 3JEMEHTa B COCIUHEHHH,
MaccoBas JI0JIs1 U MPOLIEHTHAs KOHIICHTPALMS BEIIECTBA B PACTBOPE, PO aToMa, MIEKTPUUECKHUH CI0H
aToMa, aroMHas opOuTaib, paJuyCc aTOMa, BAJICHTHOCTb, CTEIIEHb OKHUCIICHUS, XUMUYECKasi CBS3b,
AJIEKTPOOTPHUIIATEILHOCTh, TOJIAPHAs W HENOJsipHAs KOBAJIGHTHAas CBsA3b, MOHHAs  CBSA3b,
METaJJIM4ecKasl  CBSI3b,  KpUCTAJIMYecKas  peuierka (aromMHasi, HMOHHas, MeTaJUIMYecKas,
MOJICKYJISIpHAsi), HMOH, KaTHOH, aHWOH, OJJIEKTPOJIUT M HE DIIEKTPOJIUT, HIIEKTPOIUTHUECKAs
JUCCOLMAIUS, PEAKIIMM HOHHOTO 0OMEHa, OKUCIIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIINH, OKHCIUTEb
¥ BOCCTAHOBUTEIIb, OKUCIICHHE W BOCCTAHOBIJIEHHUE, SJEKTPOIN3, XUMUYECKOE paBHOBECHE, OOpaTUMbIE
U HEoOpaTUMBbIE PEAKIMH, CKOPOCTh XMMHUYECKOW pPEaKIMH, KaTaau3aTop, MpeleibHO J0mycTUMast
konuenrpauus (I11K), kopposust meTaiios, CIuiaBsl;

OCHOBOIIOJIAralolIue 3aKOHbl XMMHH: 3aKOH COXpaHeHHs Macchl, [lepumomuveckuii 3akoH
J1. 1. MenneneeBa, 3aK0H MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJSpHAsl TEOPHs, TEOPHS AIIEKTPOIUTUIECKON TUCCOLMAIINY, a
TaKXKe TMPEJICTaBICHUs] O HAYYHBIX METOJaX II03HAHHS, B TOM YHCJIE SKCIEPUMEHTAJIbHBIX |
TEOPETUUYECKIX METOJIaX UCCIIEeIOBAaHUS BEIIECTB U U3YUEHUSI XUMHUECKUX PEaKIIU;

NPECTAaBICHUE O MEPUOIUYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHUX JJIEMEHTOB (paanyc
aToMa, JJIEKTPOOTPUIIATEIHHOCTh), MPOCTBIX U CJIOXHBIX BEHIECTB OT IOJIOKEHHUS JIIEMEHTOB B
[lepuonnueckoil cucteme (B MasbIX NEpUOJAX M TJIABHBIX MOATPYIIIAX) M AJIEKTPOHHOTO CTPOCHUS
aToMa; yMeHue OOBSCHATH CBA3b IMOJIOKEHHUs dJeMeHTa B Ileproamyeckoil cucteMe ¢ YHCIOBBIMU
XapaKTEePUCTHKAMU CTPOSHHSI aTOMOB XMMHYECKUX DJIEMEHTOB (COCTAaB M 3apsij siipa, oOIee YHciIo
AJIEKTPOHOB), PACIpPENICICHUEM OJJIEKTPOHOB IO SHEPreTUYECKHM YpPOBHSM aTOMOB MEPBBIX Tpex
MIEPUOJIOB, KM W KaJbIHS, KIACCH(DUIIUPOBATh XMMHUECKUE JIEMEHTHI C ONIOPOH Ha ONpeieIeHuUs
(bu3MYECKOTO CMbICIA TU(POBBIX TaHHBIX TEPUOANYECKON TaOIUIIbI;

yMEHHE KIacCH(UIMPOBATh XWMHUYECKHE JIIEMEHTHI, HEOPraHWYECKHE BEIIeCTBA |
XMMHUYECKHE pEaKLUU C ONOpOil Ha CXEeMbl; OINpeNeNATh BAJIEHTHOCTb U CTENEHb OKUCIEHUS
XUMHAYECKHX DJIEMEHTOB, BHJl XUMUYECKOH CBSI3U M THUI KPUCTALTHYECKONW CTPYKTYPHI B COSAMHEHUSX,
3apsi[i MOHA, XapaKTep Cpelbl B BOAHBIX PACTBOPAxX BEUIECTB (KUCIOT, OCHOBaHHil), OKUCIUTENb U
BOCCTAHOBUTEJb 110 AJITOPUTMY yUEOHBIX JEHCTBUII;

YMEHHUE XapaKTepHU30BaTh C ONMOPOIl Ha cxeMy (PU3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEUIECTB (KHUCIOPOJ, 030H, BOJAOPOJ, rpadur, aiMas, KpeMHHH, a30T, ¢pocdop, cepa, XJop, HaTpHil,
Kalui, MarHui, KajlblUi, aJIOMHHHMA, >K€I€30) U CIOKHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX
pacTBOpoB (BOJIa, aMMHAK, XJIOPOBOJOPOJ, CEPOBOIAOPO/, OKCHABI M THAPOKCHUIBI MeTawioB I - 1A
rpynmn, amtomunus, menu (I1), munka, xeneza (I u III), okcunsr yraepoaa (II u 1V), kpemuus (IV),
azota u ¢ocdopa (Il u V), cepor (IV u VI), ceprncras, cepHas, azotucras, azotHas, (ochopHas,
yrojibHasl, KPEMHHEBasi KHCIOTa M WX COJIM); OMHCHIBATH C OMOPOM HA TUIaH M KIIOYEBBIC CIIOBA;
YMEHHE TMPOTHO3UPOBATh M XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa U
CTPOEHUS IOCTe MPEeABAPUTEIHHOIO aHAIN3a M0/l PYKOBOJCTBOM II€Jjarora, NpuMEHEHHEe BEUIECTB B
3aBHCUMOCTH OT UX CBOWMCTB, BO3MOXXHOCTH NMPOTEKAHUS XUMHUYECKUX TPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSAX, BIMSHHE BEIIECTB M XMMMUYECKHX IPOLIECCOB HA OPTraHU3M 4YelIOBeKa U OKPYXKAIOIIYIO
IIPUPOLHYIO CpELy;

YMEHHUE COCTaBIIATH MO 00paslly, cXeme, aJrOpUTMy Y4EOHBIX JEHCTBHI MOJEKYISpHBIE U
WOHHBIC YpaBHEHHUS peaknuid (B TOM 4YHCIE peaKknuid HOHHOTO OOMeHa M OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX  pPEaKIHii), WUIIOCTPUPYIOIINX  XUMHUYECKHE  CBOMCTBA  M3YYEHHBIX
KJ1acCOB / TPYIINT HEOPraHUYECKUX BEIIECTB, a TAKXKE MOJITBEPIKIAIONINX TeHETHUECKYIO B3aUMOCBSI3b
MEXy HAMH,

YMEHHE BBIUUCIIATH OTHOCUTENIbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JOJTI0 XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MacCOBYIO JOJIO BEILECTBA B PacTBOpPE, KOJIHMUYECTBO
BEIIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONMOPOM Ha ol1Me GOPMYITBI, YMEHHE TIPOBOIUTEH PACUETHI 110
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YpaBHEHHSIM XUMHUYECKUX PEAKLIUN U HAXOJUTh KOJIMYECTBO BELIECTBA, 00BEM U MacCy pearcHTOB WIIH
IPOJIyKTOB PEAKLUH C OMOPOil Ha 0Opa3el, arOpUTM YIeOHBIX CHCTBUIA;

BJIAJICHUE OCHOBHBIMH METOJAaMH HAy4yHOro TMoO3HaHWsA (HaONIoneHWe, W3MEpeHue,
OKCIIEPUMEHT, MOJICIIUPOBAHUE) TPH HW3YyYCHUU BEIIECTB M XUMHUYECKUX SBICHHH C OMOpPOH Ha
JITOPUTM Y4eOHBIX JIeHCTBHIA; yMeHHE c(hOpMyTUpOBaTh MpoOIEeMy U MPEUIOKUTH MTyTH €€ PEeIICHHS
C TIOMOIIBIO TIeJlarora; 3HaHue OCHOB 0€30MacHOI pabOThl C XUMUYECKUMH BEIIECTBAMHU, XUMHYECKOM
MIOCYIOH 1 JTaOOPaTOPHBIM 00OPYIOBAHUEM;

HaJIMYUe MPAKTHYECKUX HABBIKOB IUTAHUPOBAHUS U OCYIIECTBIICHHUS CICTYIONIMX XMMUYECKUX
HKCHEPUMEHTOB TI0J] PYKOBOACTBOM YUHUTENA C OOCYKIACHHEM IUIaHa pabOThl WM COCTaBJICHUEM
TaOJIUIIBL:

U3y4eHHE U ONUCaHNe (PU3UIECKUX CBOMCTB BEIIECTB;

O3HAaKOMJICHHE ¢ (PU3UUECKUMHU U XUMHYECKHMU SIBIICHUSMH;

OTIBITHI, WIUTIOCTPUPYIOIINE MPU3HAKY POTEKAHUS XUMHUUECKUX PEAKIINI;

U3y4eHUE CIOCOOOB pa3eIeHUs] CMeCel;

MOJIy4EeHUE KUCIIOPO/Ia ¥ U3YYEHHUE €T0 CBOWCTB;

HOJy4eHHE BOJOPOIA U U3yYECHHUE €r0 CBOWCTB;

MOJIy4YEeHUE YTIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOWCTB;

NOJTyYeHHE aMMHUaKa U U3y4eHHE ero CBOCTB;

IPUTOTOBJICHHE PACTBOPOB C OMPEIEIICHHON MacCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBA;

UCCJIEJOBAaHHUE M ONMCAaHUE CBOWCTB HEOPTaHWYECKUX BEIECTB PAa3IMYHBIX KIIACCOB;

NpUMEHEHHE WHAWKATOpOB (JIakMyca, MeTWJopamka u (eHondTanenHa) Ui ONpeaeiIeHus
XapakTepa cpelibl B pacTBOpax KUCIOT M IIENI0Yei;

U3y4eHHE B3aMMOJACUCTBHUS KHCIOT C METaJUIaMH, OKCHJAMH METAaJUIOB, PACTBOPHUMBIMH H
HEepacTBOPHUMBIMU OCHOBaHMSMHU, COJISIMU;

NOJTy9YeHNEe HEPAaCTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJJTHOTO MeTajljia IpyTuM U3 pacTBOpa COJH;

UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCH/IOB ATFOMUHUS M [IUHKA;

pelleHHe HKCIEpUMEHTANbHBIX 3a7ady 1Mo TeMe «OCHOBHBIE KJacChl HEOPraHWYECKUX
COCIMHEHUI;

pelIeHNe HKCIEPUMEHTANIBHBIX 33134 110 TeMe «DJIEKTPOIUTHYECKAas TUCCOLIALIUY;

pelIeHne SKCIepUMEHTaIBHBIX 33/1a4 10 TeMe «BakHeIie HeMeTauTbl U X COSAMHEHUS;

pellIeHNe IKCIIEPUMEHTANIBHBIX 337134 110 TeMe «BakHelI1e MeTaibl U UX COeAMHEHU;

XUMHYECKHE SKCIIEPHUMEHTHI, WLTIOCTPUPYIOIINE TMPHU3HAKH TPOTEKAHUS PEAKIUH HOHHOTO
oOMeHa;

Ka4eCTBEHHBIE PEAKIIMH Ha MPHUCYTCTBYIOIINE B BOAHBIX PAaCTBOPAaX MOHBI: XJIOPUI-, OpOMHU]I-,
nonua-, cynbdar-, docdar-, kapOOHAT-, CHIMKAT-AaHUOHBI, TUAPOKCHI-MOHBI, KATHOHBI aMMOHMS,
Marausi, Kajablus, alFOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+), HuHKA;

YMEHHUE TPEACTaBIATh pPe3yibTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB, JOKa3aTENbCTB,
rpaduKOB U TAOJIHII ¥ BBISIBIISITH IMITUPHUECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TMpaBUJIaMHU O€30MacHOr0 OOpalleHuss C BELIECTBAMHU, HCIIOJIb3YeMbIMH B
MOBCEHEBHON JKM3HM, a TakKe INpaBWIaAMH TIOBEJCHHS B IEISIX COCpPEeKEHHs 370pOBBS U
OKpY>KaroIel MpUpOoHOHN Cpeibl; TOHMMaHKUe Bpesia (OMacHOCTH) BO3JACUCTBUS Ha JKUBbIE OpTaHU3MBbI
OTIPENICICHHBIX BEIIECTB, a TaKKe CIOCOOOB YMEHBIICHWS W TMPENOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUS; TOHUMAHUE 3HAUYSHHSI )KUPOB, OEITKOB, YIIIEBOAOB JJIsl OpraHM3Ma YelloBeKa,

BJIaJICHNE OCHOBAMH XHMHYECKOH TPAMOTHOCTH, BKIIOYAMOIIEH yMEHHE TpPaBUIBHO
MCMOJIb30BaTh N3YUEHHBIE BEIIECTBA U MaTepHaJIbl (B TOM YMCIIE, MUHEpaJIbHbIE YIOOPEHHUs, METAILIbI
Y CIUIaBBI, TPOAYKTHI TepepabOTKH MPUPOJIHBIX UCTOYHUKOB YTIIIEBOJOPOIOB (YIS, IPUPOIHOTO Ta3a,
He(TH) B OBITY, CEIbCKOM XO3SICTBE, Ha NMPOU3BOJACTBE; YMEHHE MPUBOAUTH MPUMEPHI MTPABUIHLHOTO
UCTIOJIb30BAHUS N3YYCHHBIX BEIIECTB U MAaTEPHAJIOB;

YMEHHUE YCTAaHABJIMBATH CBA3H MEXIY pealbHO HAaOII0NaeMBbIMH XUMHUYECKHUMH SIBICHUSMH U
IPOIIECCaMU, MTPOUCXOAAIINMHI B MaKpO- U MUKPOMHUPE, OOBSICHATH IPHYMHBI MHOTOOOPa3Hsl BEIECTB;
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YMCHUC UHTCTPHUPOBATH XUMUUCCKHUEC 3HAHHUA CO 3HAHUSAMU JPYIrux y‘IeGHBIX npeaMeToB € IMMOMOIIBIO
nejarora,

npelcTaBiIeHHe O cdepax MnpodhecCHOHANBHON IesATeNbHOCTH, CBSI3aHHBIX C XHUMUCH H
COBPEMECHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHXCHHUSIX XMMHUYECKOW HAYKH; HATMYHE OIbITA
paboThl ¢ pa3sNTUYHBIMM MCTOYHUKAMU HMH(GOPMAIMHM MO XMMHUHU (HAYyYHO-TIOMYJISIpHAS JIUTEpaTypa,
CJIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPChI) C OMOPOH Ha aJrOPUTM: YMEHHE OOBEKTHBHO OLICHUBAThH
MH(OPMAIIHIO O BEUIECTBAX, X MPEBPALCHUIX U TPAKTUYECKOM IIPUMEHEHUH.

TpeOoBanusi K TPEIMETHBIM pe3ylbTaTaM OCBOCHHUS Y4eOHOTro mpenMera «XUMHS»,
pacrpeziesieHHbIe 110 rojiaM 00yueHus

PesynbTarel mo rogam (OpMYIUPYIOTCS TO MPUHIUINY M00aBIECHUS HOBBIX PE3yJIbTATOB OT
roja K TOAy, YK€ Ha3BaHHble B NpPEAbLAYIIMX TOJax MO3ULMUHU, KaK INPABWIO, JOCIOBHO HE
IIOBTOPSIFOTCS, HO YYMUTBHIBAIOTCS (pe3yJbTaThl OYEPEAHOrO0 ToAa IO YMOJIYAHUIO BKIIOYAIOT
PE3yNbTaThl MPEIbIAYIINX JIET).

8 KIIACC

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUI: aTOM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAS U HEOJHOPOIHAs), BaJCHTHOCTD,
OTHOCUTEJIbHASI aTOMHAas M MOJEKYJSIpHasg Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl 0Nl XMMHUYECKOTO »JJIEMEHTa B COCAUHEHHH, MOJSPHBIH OO0BEM, OKCHI, KHUCIOTa,
OCHOBAaHHME, COJb, *IICKTPOOTPHUIATEIHHOCTH, CTENEHb OKHUCJICHHUS, XHUMHYECKash pPeaKius,
KIacCUpUKaLUA pPeaKUMid: pPeaKIUH COCOUHEHHs, DPEaKIHH pPAa3JOoKEeHUs, pPeaKIUd 3aMeIICHUs,
peakiuu oOMeHa, 9K30- U DHIOTCPMHUYCCKHE PEaKlnu; *TerioBol 3 (EeKT peakmuu™; sapo aToMma,
ANIEKTPOHHBIA CIIOM aToma, aToMHasi OpOWUTa b, pauyC aTroMa, XMMHUYECKas CBsI3b, MOJSpHAs U
HEMOJIApHAs KOBAJIEHTHAsl CBSI3b, MOHHAs CBA3b, WOH, KaTUOH, aHWOH, PacTBOp, MaccoBas IOJIs
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHMYECKHX MOHATUMA (CM. M. 1) ¥ IPUMEHSTH 9TH
MOHSATHUSA MPU ONHMCAHUU BEUIECTB U UX MPEBPALIECHUN;

WCIIOJIH30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHUsSI (POPMYJI BEUIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMHUUYECKUX pEaKLUid, 2IEKTPOHHOTO OanaHca;

OTPENIETISATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTENIEHb OKUCIICHUS
AJIIEMEHTOB B OMHAPHBIX COSAMHEHMSIX C OTMIOPOW HA OMpeAeNieHUs, B TOM YHCIIE CTPYKTYPUPOBAHHBIE;
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHHH 1Mo (GopMyliaMm; BHI XUMHUYECKOM
CBsI3M (KOBaJCHTHAs U MOHHASA) B HEOPTAaHUYECKUX COCTMHEHUSX;

MMETh TPEACTABICHUE O CHUCTEME XHMHYECKMX 3HAHUH, YMETh C IMOMOIIBI YUHUTEIS
MPUMEHATh CHCTEMY XUMUYECKHX 3HAHWM, I YCTAaHOBJICHMS B3aHMMOCBSI3M MEXIY H3YYEHHBIM
MaTepuajioM U TPH TOJYYCHHH HOBBIX 3HAHHM, a TakKe MpU paboTe ¢ MCTOUYHUKAMU XUMHYECKOM
unpopmanuu. OpUEHTUPOBATHCS B MOHATHIX M ONEPUPOBATH UMHU Ha 0a30BOM YpPOBHE, MPUMEHSITH
MIPU BBITIOJIHEHUH YYEOHBIX 3aJIaHUN W PEUICHUW PACUYETHBIX 3a/1ad C OMOPOM Ha aJITOPUTM YIEOHBIX
JNEUCTBUI W3YyYCHHBIE 3aKOHBI M TEOPUH: 3aKOH COXpaHeHusi Maccel, [lepumommueckuit 3axon /I.M.
MeHnneneeBa, *3akOH TIOCTOSHCTBA COCTaBa*, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJSIpHAsT TEOPHS.
CooTHOCUTh 0003HaYeHHS, KOTOpble MMetoTcs B Tabmuie «llepuoamueckas cucteMa XUMHYECKHX
anemeHToB J[. 1. MeHnneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsif sijipa, o0IIee YUCIIO AJIEKTPOHOB U PACHPEEICHHE UX O JIEKTPOHHBIM
CJIOSIM);

KIIACCU(UITUPOBATH XUMUUYECKUE DIIEMEHTHI; HEOPTaHUYECKHE BEIECTBA; XMMUUYECKUE PEAKIIHH
(o 9YMCITy M COCTaBY y4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO
CTENEHU OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB) C OTIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKJasi ONMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX YpPaBHEHHIH COOTBETCTBYIOIIUX XHUMHYECKUX
peaKuii ¢ OMOPOIl HA CXEMBI;

MIPOTHO3MPOBATHh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTABA U CTPOCHUS; BO3MOKHOCTHU
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IIPOTEKAHNUS XHWMUYECKUX TIPEBpAIICHUN B pa3IMYHBIX YCJIOBUSAX IIOCIIE€ MpEABAPUTEIBHOIO
00CYX/IeHUs C IIe1arorom;

BBIUNCIIST OTHOCUTENBHYI0 MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XMUMHYECKOI0 3JIeMeHTa 10 (hopMyJie COeAMHEHHs]; MACCOBYIO JIOJIIO BEIECTBA B PaCTBOPE; IPOBOAUTH
pacy€Tsl 110 YPAaBHEHHUIO XMMUYECKOM PEaKIMU C OIIOPOX Ha alITrOpPUTM;

IPUMEHSATh OCHOBHBIE OIEPALIUU MBICIUTEIbHOMN IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
00o01enue, cucTreMaTu3anus, KIacCU(pHUKaINs, BBIIBICHUE MPUYUHHO-CIEICTBEHHBIX CBS3€H — IS
M3y4YeHHs] CBOMCTB BELIECTB M XMMMUYECKMX PpEaKIHH; €CTeCTBEHHO-HAyYHble€ METO/bl NO3HAHUSA —
HaOIIOZCHNEe, W3MEPEeHHE, MOJICIUPOBAHUE, OHKCHEPUMEHT *(pealbHbli W MBICICHHBIN)* 10x
PYKOBOJICTBOM II€J1arora;

CJIEZIOBATh MPaBUIIaM MOJIb30BaHU XMMUYECKON NOCY 101 U 1ab0paTOPHBIM 000pYyAOBaHUEM, A
TaKXke MpaBWwiaM OOpAILEHMs C BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSMHU IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (BOAOPOAA
U KHUCIIOpOJa), MPUIOTOBJICHHIO PAcCTBOPOB C OIpPEAeNEHHONH MacCOBOM [Jojeil pacTBOPEHHOIO
BELIECTBA; IUIAHUPOBAThb M IPOBOAUTH XMMUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
ieJ04e M KHUCIOT € IOMOIIbIO HMHJIUKATOPOB (JIakMyc, (eHosidTanenH, METWIOpaHXk Hu Jp.),
MOATBEPKIAIOIIUX KAYECTBEHHBIH COCTaB HEOPraHMYECKUX BEIIECTB (KAUECTBEHHbIE pEaKLUUU Ha
MOHBI) IOJ] pyKOBOJICTBOM II€/1arora.

9 KIIACC
PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHITUM: XUMHUYCCKUH 9JICMCHT, aTOM, MOJICKYJIa,
HOH, KaTHoH, adHHOH, IIPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, BaJICHTHOCTD,

ANEKTPOOTPHULIATENLHOCTD, CTENIEHb OKUCICHUS, XUMHUECKas peaKlMsl, XUMUYECKas CBsI3b, *TEIIOBOM
sbdekr peakiuu, MOJIB*, MOJSPHBIM 00BEM, pacTBOp; DIEKTPOIUTHI, HEIICKTPOIHTHI,
ANEKTPOJIUTUYECKAsT JIUCCOLMALINS, pPEAaKIUH HOHHOrO0 OOMEHa, KaTalu3aTrop, *XMMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTUMBIE PEAKIUU™, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTENb, BOCCTAHOBHUTENb, OKUCIEHHME M BOCCTAHOBJIEHHE, aJUIOTPONHs, aM(pOTEPHOCTD,
XUMHYECKas CBs3b (KOBaJCHTHAas, MOHHAs, METaJUIMYECKas), KpUCTAIITMYECKasl PeméTka, *Koppo3us
METAJIJIOB, CIUIABbI; CKOPOCTh XUMUYECKON peakuuu™, npeaenbHo gomnycrumas konueHntpauus (I1IJ1K)
BEIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (CM. 1. 1) M IPUMEHSTH 3TH
MOHSTHSI IPU OMMCAHUH BEIIECTB M UX MPEBPAIICHHUIA;

WCIIOJIb30BaTh 3HAKM W CUMBOJBI JJisi (UKCAIIUU Pe3ylbTaTOB HAOIIOJEHUN, COCTaBIICHUS
(GbopMyIl BEIIECTB U ypAaBHEHUN XMMHUECKUX PEAKIIHii, 3aM1CH JaHHBIX yCIOBHi 3a1a4. Mcnonp3oBaTh
o0o3HaueHus, wumeromuecs B Ilepuognueckoit cucreme W TabnMile PAaCTBOPUMOCTH KHUCIOT,
OCHOBAHUU U COJI B BOJIE JUIS BBITIONTHEHUS 3aJaHHA.

OTIpEeNeNATh BAJEHTHOCTh M CTEIEHb OKWCIICHUS XUMHUYECKHX D3JIEMEHTOB B COCIUHEHHSIX
Pa3IMYHOIO COCTaBa; MPHHA/UIEKHOCTh BEIIECTB K ONpeIeIEHHOMY KJacCy COeIUHEHUH ¢ OMopol Ha
OTIpeJIeNICHUs, B TOM YHCIIE CTPYKTYPHUPOBAHHBIEC, BUIbl XUMHUYECKOW CBS3M (KOBaJCHTHAs, MOHHAS,
METaJITNYeCcKasl) B HEOPTaHMYECKNX COEAMHEHUAX; 3aps]l MOHA MO0 XMMHYECKOH (opmyIe; XapakTep
Cpembl B BOAHBIX PAaCTBOpaxX KHCIOT W IIENOYEH, *THUN KPUCTAUTMYECKOW PEHIETKH KOHKPETHOTO
BeIleCTBa™;

packpbiBaTh cMbIch [lepuognueckoro 3akoHa [[.M. MeHneneeBa M AEMOHCTPUPOBATH €r0
MOHMMAaHHUE: *OMUCHIBATH M XapakTepu3oBaTh™ TabmamuHyro ¢opmy llepuonnueckoil cucTeMsl
XUMUYECKUX DJJIEMEHTOB: pas3linyaTh TOHATHS «rJIaBHas moxarpymnma (A-rpymma)y u «mobodHas
noarpynna (b-rpynma)», Mamble W OOJbIIME MEPHOIBI;, *COOTHOCHTH* 0003HAYECHHS, KOTOpHIE
UMEIOTCS B TEPUOJUYECKONW TabiuIe, C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3aps sijipa, o0Ilee YHCIO JICKTPOHOB M pacHpesesieHHe UX I10
AJICKTPOHHBIM CJIOSIM); *OOBSICHATH™ OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB XUMHUYECKHUX
AJIEMEHTOB U MX COCJIMHEHUH B Mpe/esiax MaiblX MEPUOAO0B M TJIABHBIX MOATPYIII ¢ yYETOM CTPOCHHUS
UX aTOMOB;

KIIACCHU(UITUPOBATH XUMUYECKUE IIIEMEHTBI; HEOPTaHNYECKHUE BEIIECTBA; XUMUYECKUE PEaKIIHH
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(Mo yMcIy M COCTaBy y4YacTBYIOIIMX B PEAaKLUU BELIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 N3MEHEHHIO
CTEINEeHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATh) OOMIME M CHEIU(PUICCKHEC XUMHYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, IOATBEP)KIasi ONMCAHHE INPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX YPAaBHEHMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI C OIIOPOU HA CXEMBI;

COCTaBJIAITh YPABHEHHUS JIEKTPOJUTHUECKON JUCCOLMALMU KUCIIOT, IEN0YEH U COJICH; IOJIHbIE
U COKpaII€HHBIE YPAaBHEHHS PpEaKIUil HOHHOrO OOMEHa; YpaBHEHUS PEaKIMH, MOATBEPIKIAIOMINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXKy BEILIECTBAMH PA3JIMYHbIX KJIACCOB;

pacKpblBaTh  CYLIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUH  IOCPEACTBOM
COCTaBJICHHSI AJIEKTPOHHOTO OajlaHCca ATUX peaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHM OT HX CTPOEHHUS; BO3MOYKHOCTH
IIPOTEKaHMUs XMMUYECKUX MPEBPAILEHUH 110CIIe MPEIBAPUTEIBHOI0 00CYXICHHS C TIEIaroroMm;

BBIUNCIISTh OTHOCUTENBHYI0 MOJIEKYJISPHYIO U MOJIIPHYIO MAacChl BELIECTB; MAacCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIeMeHTa 10 (hopMyJie COeAMHEHHsI; MAaCCOBYIO JOJIIO BEIIECTBA B pacCTBOPE; IPOBOIUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOHW PEaKMy C OIIOPOM Ha aJIrOPUTM;

CJIeZIOBaTh MpaBUIaM MOJIb30BaHUs XMMUYECKON NOCY10M U 1a00opaTOpHBIM 000pYAOBaHUEM, A
TaK)Ke IpaBWIaM OOpaIlEHUsI C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB IO MOJIyYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAaKLMM, IMOATBEPKIAIOIINE KAadeCTBEHHBI COCTaB pPa3JUYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM ITYTEM XJIOPHI- OpOMHI-, HOAU-, KapOoHaT-, pocdar-, cunmkar-, cynbdar-,
TMIPOKCU/I-UOHBI, KATUOHBI aMMOHMSI M MOHBI M3YYEHHBIX METaUIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBopax HEOPraHUUECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIEpAllUi MBICIUTEIbHON IEATENBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHNE, CUCTEMATU3AIUIO, BBIBJICHUE IPUUMHHO-CIIEICTBEHHBIX CBA3EW — JJIsl U3yUEeHUs] CBOMCTB
BEILIECTB U XUMHUYECKUX PEAKLUil; eCTECTBEHHO-HAYUHbIE METObI TO3HAHUS — HAOIOCHUE, U3MEPEHNE,
MO/JIEJIMPOBAaHUE, IKCIIEPUMEHT (PEaNbHBIM U MBICIEHHBIN).
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TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC

(2 4 B HEHmEMIO, BCero 68 )

TeMmbl,

KOJIHUY€CTBO YaC0B

Tema 1. Xumusa —
Ba:kKHas 00J1aCTh
€CTeCTBO3HAHHSA U
NMPAKTHYECKOM
AeATEJIbHOCTH
YeJIoBeKa

(54)

OcHoBHOe coepkaHue

OcHoBHbBIE BH/BI 1eSITeJILHOCTH
00y4Jaroumuxcs

Paznen 1.IlepBoHavaibHble XUuMHYecKHe MOHATHUS(20 1)

Hpez[MeT XUMUH.* PoIb XMMHU B )KU3HU YeJIOBEKA.

XuMus B cucTeMe HayK. MeTo/1bl TO3HAHUS B
XUMHH.*

Tena u BemectBa. ®usnueckre CBOMCTBA BEIIECTB.

ArperaTHoe cocTosiHue BeulecTB. Uuctole
BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceH.
dusnueckue U XuMudeckue spienus. [IpusHaku u
YCIIOBHSI TPOTEKAHMSI XUMUYECKUX PEaKIUi.
3HaKOMCTBO C IIpaBUIaMU OE€30MIaCHOCTH U
npuémMaMu paboThl B XUMHUECKOH J1abopaTOpHuH.
JdeMoncTpamun

1. JlabopaTopHoe 000Opy0BaHUE.

2. PaznuuHble BUJIbI XUMUYECKOH MOCY/IbI.

3. O0Opa3Ibl BEIIeCTB.

4. CriocoOsb! pazeneHus cmeceit (puiIbTpoBaHue,
BBIITIAPUBAHNE, TUCTHILIALUS, XpoMaTorpadus).
JlabopaTopHble U NpaKTHYeCKHEe PadoThl
Jlabopamopnvie onvimbi:

Onucanue Gu3N4ecKrx CBOWCTB BEILECTB.
Pasznenenne cmecu ¢ MOMOIIBIO MarHUTa.
Ilpakmuyeckue pabomol:

No 1. JTabopaTopHOoe 000pyI0BaHNE U TTPHEMBI
pabotsl ¢ HUM. [IpaBuna Ge3omnacHoit paboTHI B
XUMHUYECKOH JTab0opaTopu.

Ne 2. Ouncrka 3arpsi3HEHHON MOBApEHHOM CONMH
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PackpbIBaTh CMBICII M3y4aeMbIX ITOHATHI € TOMOLIBIO IIEAArOra.

PackpsiBaTh posib XUMHHM B IPUPOJIE U KU3HU YEIIOBEKA, €€ CBA3b
C IPYTUMH HAYKAMH.

Pasnuuyare yncThlie BemecTBa U CMECH; OJTHOPOIHBIE U
HEOJTHOPOJHBIE CMECH;

Paznuuath Qusnueckue U XMMUYECKUE SBJIEHUS C OIIOPOM Ha
OIpPECIICHUS.

OnpenensiTb NPU3HAKU XMMUUECKUX PEAKIMHA U YCIOBUS UX
IIPOTEKAHUS.

CrnenoBath npaBuiiaM IOJb30BaHUS XUMUUYECKOH OCY10M U
1a00paTOpHBIM 000PYIOBaHHUEM, A TAK)KE PAaBUIAM
oOpallleHusl ¢ XUMUYECKUMU Bellle-CTBAMU B COOTBETCTBHHU C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO MPAKTUYECKUX pabOT 1Mo
KOHTPOJIEM IIEJarora.

IInannpoBaTh U MPOBOJUTH XUMUYECKHM dKCIIEPUMEHT I10
M3YYEHHUIO U OMHCAHUIO (PU3NUYECKUX CBOICTB BEILECTB,
CIOCO0O0B pa3/ieNeHus cMeceil BEMIECTB M0]] pyKOBOJACTBOM
nejarora ¢ 00Cy X AeHHeM Ij1aHa paboThlI.

Hcnonp30BaTh Npy BHITOIHEHUH YYeOHBIX 3a/laHUM U B
IIPOLIECCE UCCIIENOBATENBCKON JEATEIIBHOCTH HAy4YHO-
MOMYJISIPHYIO JINTEPATYPY XUMHUUYECKOTO COAEPKAHUS,
CIIpaBOYHBIE MaTepHalbl, pecypcsl HTepHETa oj
PYKOBOJCTBOM II€1arora.

BricTpanBath pa3BEpHYThIE MMCEMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(pOpPMAIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTepHaloB, FPAMOTHO UCIOJIb30BaTh U3Y4ECHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu



Tema 2. BemecTBa
H XUMHMYECKHUEe peaKkiuu
(15 9)

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE DJIEMEHTHI.
3HaKky (CHMBOJIbl) XUMUYECKUX JIEMEHTOB.
[IpocTeie u cinoxHbIC BelecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHUE.

Xumuueckast hpopmysia. BaJeHTHOCTh aTOMOB
XAMHYCCKHX JIEMCHTOB. *3aK0H ITIOCTOSHCTBA
cocTaBa BellecTB.* OTHOCUTEIbHAS aTOMHAas Macca.
OTtHocuTenbHast MOJIEKyJIsipHas Macca. MaccoBas
JIOJIT XMMHUYECKOT'0 3JIEMEHTA B COCIMHECHUH.
dOu3nyecKkue U XUMHUUICCKUE SBICHUS. X UMHUICCKast
peakuus. [IpusHaku v yciaoBust npoTeKaHUS
XMMHYECKUX PEaKIUi. XUMUYECKUE YPABHEHUS.
TUnbl XUMHYECKUX peakini (COeIMHECHHUS,
pa3IoKeHus, 3aMEIICHUsI, OOMEHA).

3aKOH COXpaHEHUs MacChl BEILIECTB.

*M. B. JIoMOHOCOB — yUY€HBIN-3HIIMKIONEAUCT. ™
JdeMoHcTpanmun

dusnueckue SBIEHUS (pacTupaHue caxapa B
CTYTIKE, KUTICHHE W KOHJICHCAIIUsI BOJIBI U T. 11.).
XuMudeckue siBlIeHus (TOpeHue CBevH,
paslioKeHUE caxapa, B3aUMOJICHCTBHE CEPHOI
KHCIIOTHI C XJIOPUJIOM Oapusl,

paznoxenue ruapokcuna meau(ll),
B3aMMO/JICVICTBHE JKeJle3a C CepOi, B3aUMOJCHCTBUE
xkernesa ¢ pactBopom conu meau(1l)).

OnbIT, WIUTIOCTPUPYIOLIMNA 3aKOH COXpaHEHUs
MAcCHI.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:

[Tpumeps! pusndeckux sBICHUI (TIIaBICHNE
BOCKa, TassHHE JIbJIA).

[TpuMepbl XUMUYECKHX SBICHHH (TPOKATUBAHUE
METHOHM TIPOBOJIOKH, B3aUMO/ICHCTBHE MeJia C
KHUCJIOTOM).
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[IpuMeHATh ecTEeCTBEHHO-HAY4YHbIE METO/Ibl IIO3HAHUS (B TOM
qucie HabIoAeHNe, MOICTTMPOBAHUE, SKCIICPUMEHT)

Y OCHOBHBIE OI€PALMU MBICIUTEIbHON NEATEIBHOCTH
(cpaBHEHUe, Kaccu(pUKALNA) 151 U3YYEHUS BEIIECTB U
XMMHMYECKHUX PEAKLUK C OIIOPOM Ha aJITOPUTM UJIH CXEMY.

PackpsIBaTh CMBICIT U3y4acMBbIX ITOHATUN U 3aKOHOB U
IIPUMEHATH 9T IOHATHUSA IPU ONIMCAHUU CBOMCTB BELIECTB U UX
MPEBPALLECHUI C ONOPON HA IUIAH U KJIIOUEBBIE CJIOBA.

Paznuuare Gusnyecknue U XUMUUECKHE SIBJICHUS, OOBSACHATh UX
CYIIHOCTb C TOYKH 3pEHUS aTOMHO-MOJIEKYJIIPHOIO YYEHUS C
OIIOPOY Ha OIPENEICHUS U CXEMBI.

OnpenensiTb NPU3HAKU XMMUUECKUX PEAKIIMM, YCIOBUS UX
IIPOTEKAHUS.

OOBACHATH CYITHOCTH (PU3MUECKUX U XUMHUCCKUX SBJICHUH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHUs C
HCIIOJIb30BAaHUEM BU3YAJIbHOW OIIOPHI.

KnaccuduuupoBaTh XMMHUYECKHE PEAKLIUU (110 YUCIY U COCTaBY
pearupyromux 1 o0pa3yrouxcs BEIIECTB) C OMOPON Ha
CXEMBI.

CoctaBiath (hopMysbl OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U
OTpPEENATh BaJICHTHOCTD 110 (hOpMyJiaM BEIIECTB € ONMOPOM Ha
aJITOPUTM Y4EeOHBIX JIeHCTBUI.

PaccraBisaTs k03 PUIMEHTHI B ypaBHEHUSIX XUMHUYECKUX
peakuuii ¢ Onopoi Ha aNrOPUTM y4eOHBIX J1eHCTBUH.

CnenoBatb paBuiIaM NOJIb30BaHUS XUMUYECKOH MOCYI0N U
71ab0paToOpHBIM 000PYAOBaHUEM, a TAKKe MpaBUIaM OOpalIleHHs
C BEIIECTBAMHU B COOTBETCTBUU C HHCTPYKLMSIMHU 10
BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUECKHUX OMBITOB 10T
KOHTPOJIEM IEAarora.

Hcnonb30BaTh Ipy BHITOJHEHUH YYEOHBIX 3a/laHUM U B
IIPOLIECCE UCCIEN0BATENBCKOMN AESTEIIBHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMUYECKOIO COAEPIKAHMS,
CIIPaBOYHBIE MaTepUabl, pecypchl IHTepHETA oA
PYKOBOJCTBOM II€Jarora.



Tema 3. Bo3ayx.
Kucaopon. Ilonsitue 00
OKCH/IAX

(6 1)

Mogenu aToMOB U MOJIEKYJI

[TpakTuyeckas padora Ne3 [Ipu3Haky npoTeKkaHus
XUMUYECKHUX peaKIuii

Boruucienus

— OTHOCHUTEJIbHOM MOJIEKYJISIPHOM Macchl
BELIECTB;

— MacCOBOM J0JIM XMMHUYECKOI'0 3JIEMEHTA 110
dbopMyIie coeTuHEHUS.

BeicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
OTopoil Ha MH(pOPMAIUIO U3 YUeOHHKA U CIIPAaBOYHBIX
MaTEepUajIOB, IPAMOTHO UCIIOJIb30BaTh N3y4EHHBIN
MIOHATUMHBIN anmnapar Kypca XuMuu

Pa3nen 2. BaxkHelinmme npeacTaBuTe1d HeopraHuyeckux BemecTs (30 )

Bo3ayx — cmech razos. CoctaB Bo3ayxa.
Kucnopox — anemMeHT u npocroe Bee-

cTBO. 0301 — *aymoTpoIHas MoAuGUKaIUs
Kuciopoaa.* HaxoxxaeHne Kuciopoaa B IpupoIe,
¢bu3nyeckre 1 XUMHUYECKUE CBOMCTBA (peakiu
OKHCJICHHS, TOpEHHE). Y CIIOBUSI BOSHUKHOBEHHUS U
npekpaiueHus roperus. Ilonsatue o6 okcuaax.
*Crioco0b!I oJTy4yeHus: KUCI0po/ia B JIabopaTopuu
U poMblIUieHHoCcTH. > [IpuMeHeHne kuciopona.
KpyroBopot kuciopoaa B mpupoze.

*TennoBoii 3 HeKT XUMHUUECKON peaklny,
MOHATHE O TEPMOXHMHUYECKOM YpaBHEHHH, IK30™-
Y HJOTEPMUYECKHUX PeaKIUsX.

*TonnuBo (HeQTh, yroyb U MeTaH). 3arpsi3HEHUE
BO3/yXa, CIIOCOOBI €ro MPeJ0TBPAILCHHS.
VYcunenne napHUKOBOTo 3QdeKra, pa3pylieHue
030HOBOT'O CIIOSL.™

JdemMoHcTpanuu

BiaumopeiictBue gocdopa, ceprl u xenesa ¢
KHCIOPOAOM (BO3MOKHO MCIIOIh30BAHUE
BHJICOOTIBITOB).

Omnpenernenne coaep kaHust KUCIOPOIa B BO3IIyXeE.
OnbITHL, 1EMOHCTPUPYIOIINE YCIOBUS
BO3HUKHOBEHUS M MIPEKPAIICHUS TOPEHHUSL.
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PackpbIBaTh CMBICIT U3Y4aeMBbIX MOHSATHIA U IPUMEHSTh 3TH
TIOHATHS TIPH ONIMCAaHUH CBOIMCTB BEIIECTB M UX MPEBPAIICHUI C
UCIIOJIb30BAHUEM OTIOPHBIX CJIOB H KITHIIIC.

XapakTepu3oBaTh (OMUCHIBATE)C ONOPOL HA NJIAH, CXeM),
KPAmKyH 3anuch
COCTaB BO3/lyXa, (PU3MUYECKHE U XU-MHUYECKHE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €ro MOJyYCHHS, IPUMEHCHUE W 3HAYCHHE
B TIPUPOJIC U JKU3HU YEIOBEKA.

CpasHusamo peakyuu 20perus u MeOieHHO20 OKUCIEeHUs C
MIpeBapUTEILHBIM 00CYXK/ICHUEM MTapaMEeTPOB CPAaBHEHHSI.

CoOupatpe mpubOPHI ISt MOTYyYEHUS KUCIOPOa (BBITECHEHUEM
BOJIbI U BO3/1yXQ).

Pacrnio3HaBaTh ONBITHBIM MYTEM KUCIOPOJ MOJT KOHTPOJIEM
nejiarora.

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JUISl COCTABJICHUS
(dbopMyIT BenecTB, MOJIEKYISIPHBIX YPaBHEHHH XUMHYECKIX
peaKIuii ¢ ydacTHEeM KUCIOPO/a.

OOBSACHATH CYNTHOCTH SKOJIOTHIECKHUX MPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CnenoBatb npaBuiaM 6e301acHOi paboThl B 1a00paTOpHH MU
UCTIOJIb30BAHUM XUMUYECKON TIOCY/IbI U 000pYIOBAHUS 10T
KOHTPOJIEM TIE/Iarora, a TakKe mpaBuiiaM o00paIieHus ¢
rOPIOYMMH BELIECTBAMHU B OBITY.

[TmaHnpoBaTh U OCYIIECTBISATH HA IPAKTUKE XUMHUIECKUE



Tema 4. Bogopon.
ITonsTHE 0 KHCJI0TAX

H COJISIX
(84)

JlaGopaTopHble H MpaKTH4YecKue padoThl
JIaGopaTOpHBIH OMBIT:

O3zHakoMJieHHEe ¢ 00pa3aMi OKCHJIOB.
[IpakTuyeckas pabora:

No 4. TTonyueHue KUCIOpo1a, U3yYCHHUE €ro
CBOJWCTB.

Boruuciaenus

— MOJIEKYJISIPHOM Macchl KUCIOPOJa U 030HA Ha
OCHOBaHUU aTOMHOM MacChl XUMHUYECKOTO
3JIEMEHTA

Bonopoa — 35neMeHT U IpocToe BELIECTBO.
Haxoxpaenue B mpupoae, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA (HA IpUMEPE
B3aMMO/ICHCTBUS C HEMETANIaMU M OKCUJIaMU

METAJIJIOB), IPUMEHEHHUE, *CIIOCOOBI OTydeHUs. ™

[loHsTHE O KUCIIOTAX U COJISAX.
JdemMoHcTpanuu

[Tony4yenue, cobupanue 1 pacrio3HaBaHHUe
BOJIOpPOJIA.

I'openue Bogopona.

BzaumopeiictBue Bogopoaa ¢ okcugaom meau(ll).
JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aumoaeincTBue KUcioT ¢ MeTajylaMy.
[IpakTuueckas pabora:

Ne 5. Ilonmyuenue Bo1oposa, U3y4E€HUE ETO
CBOMCTB.

Boeruncienus

— MOJ'IGKy.]'IprHOﬁ MacCcChl BEMIECTBA HA OCHOBaAHHUH

aTOMHOM MacChl XUMHYECKHUX 3JIEMEHTOB
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HKCIEPUMEHTBI, IPOBOIUTH HAOJIOACHNUS, 1e/1aTh BBIBOJIBI 110
pe3ynbTaTaM 3KCIIEPUMEHTA 110/ pyKOBOJACTBOM II€1arora.

VY4acTBOBaTh B COBMECTHOI paboTe B rpymie.
Hcnonp30BaTh IpH BBHIIOJHEHUH YU€OHBIX 3aJaHUM U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIIBHOCTH Hay4YHO-
MONYJIIPHYIO JINTEPATYPY XUMHUYECKOTO COEpKAHUA,
CIIPaBOYHbBIE MaTepHUabl, pecypcsl IHTEpHETa O
PYKOBOJCTBOM II€1arora.

BricTpanBate pa3BEpHYThIE NMCHMEHHBIE U YCTHBIE OTBETHI C
OIopoii Ha HH(OPMAITHIO U3 YICOHHUKA U CIIPABOYHBIX
MaTEepHAJIOB C OIIOPOH Ha IIJIaH, TPAMOTHO UCIIOJIb30BaTh
V3YYEHHBIN MOHATUHWHBIN almapar Kypca XuMUU

PackpbpIBaTh CMBICIT H3Y4aeMBIX TIOHATHIA U IIPUMEHSTH 3TH
HOHATUS NPH ONMCAHUU CBOMCTB BEIIECTB U UX ITPEBPAILECHU.

XapakTepu30BaTh (OMHUCHIBATH) PU3UUECKUE U XUMUIECKHE
CBOICTBA BOJIOPO/A, CIIOCOOBI €ro MoJIy4yeHHsl, IPUMEHEHHE C
OIIOpOH Ha IIaH, KPATKYIO 3aIHCh, CXEMY.

Cobupatp npubop /Ui NOITYYEHUS BOJOPO/A C UCTIOIb30BaHUEM
BU3yAJIbHOW OIIOPBI

Hcnonp30BaTh XUMUYECKYIO CHMBOJIMKY JUISL COCTABJICHUS
(dbopMyIT BenecTB, MOJIEKYISIPHBIX YPAaBHEHHIH XUMUYECKUX
peakImii ¢ ydacTHEM BOJIOPO/Ia C OTIOPOIl Ha alITOPUTM.

CrnenoBath npaBuiiaM 06€301acHOM paboThI B 1a00paToOpuu Mpu
UCITOJIb30BAaHUN XUMHUYECKON TIOCY bl M 000PYIOBaHUS 1101
KOHTPOJIEM I1€/1arora., a TakkKe MpaBuiIaM 00paIieHust ¢
rOPIOYMMH BEUIECTBAMH B OBITY

[TmanrpoBaTh U OCYIIECTBISATH HA MTPAKTUKE XUMUIECKUE
HKCTIEPUMEHTBI, IPOBOIUTH HAOIIOICHNUS, JIeTIaTh BBIBOIBI I10
pe3yabpTaTaM SKCIIEPUMEHTA T10]T PyKOBOJICTBOM II€Iarora ¢
00CYXJIeHHEM IU1aHa padoThl, C UCIIOIb30BaHUEM KIIMIIIE.

VY4acTBOBaTh B COBMECTHOM paboOTe B TpyMIIE.

[1nanrpoBaTh U OCYIIECTBIATH Ha IPAKTUKE XUMUYECKUE
OKCTIEPUMEHTBI, TIPOBOIUTH HAOIIOICHNS, JIETIaTh BBIBOJIBI TT0



Tema 5. Boaa.
PacTBopsbl. Ilonsitue 00
OCHOBAHUSAX

(59)

Bona, ee cocras, cTpoeHHE, MOJIEKYIIBI.
dusnyueckue CBOMCTBA BOAbL. *AHAJIN3 U CUHTE3 —
METO/Ibl U3yYEHHS COCTaBa BOJIbIL. ™

XUMHUYECKHE CBOUCTBA BOJLI

(paznoskeHue, peakluy ¢ HaTPUEM, OKCUIIOM
KaJbLusl, OKCHJIOM cepsl IV .

CoctaB ocHoBanuii. [lonsTre 06 nHIMKATOpAX.
*Bopa kak pacTBOpuUTENb.* PacTBOpHI.
*PacTBOPUMOCTh BEIIECTB B BOJE. ™
*HacbliieHHbIE U HEHACBILLIEHHBIE PACTBOPHI. ™
MaccoBas 10114 BelllecTBa B pacTBOpE.

*Posib pacTBOPOB B IPUPOJIC U B KU3HU YEIIOBEKA.
KpyroBopot Bozsl B ipupojie.* 3arpsisHeHne
MPUPOHBIX BOJ. OXpaHa U OYUCTKA MPUPOJTHBIX
BOJI.

JdemMoHcTpanuu

DNEeKTpoIn3 BOAbL, CHHTE3 BOJIbI; B3aUMO/IEUCTBUE
BojeI ¢ MeTasutamu (Na, Ca) (BO3MOKHO
MCIOJIb30BaHUE BUICOMATEPUATIOB).

PacTBOpeHune BenecTs ¢ pa3imyHoOn
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIOT U LIEIOUYEH C
MOMOIIIbIO UHINKATOPOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAdOTHI
[IpakTuueckas padora:

Ne 6. [IpuroroBieHne pacTBOPOB € ONPEAEIEHHON
MAacCOBOM J0JIE pacCTBOPEHHOTO BEILIECTBA.
Boiuucienus

— C UCTIOJB30BAHUEM TOHSTHS «MAaCcCOBAsl 101t
BEIIIECTBA B PaCTBOPE»
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pe3ysbTaTaM 3KCIEPUMEHTA.
VY4acTBOBaTH B COBMECTHOH paboTe B rpyIie

PackpbiBaTh CMBICT N3y4aeMBbIX MTOHATUN U IPUMEHSATH 3TH
IIOHATUSA IIPU ONMCAHUY CBOMCTB BELIECTB U UX IPEBPALCHUN C
MIOMOILIBIO TIEAArora.

XapakTepru3oBarh (PU3NYECKUE U XUMUYECKUE CBOWCTBA BOJIBI,
€€ poJib KaK pacTBOPUTEINS B IPUPOAHBIX IIPOLIECCAX C OMOPOU
HAa IUIaH U CXEMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKLUN C yHaCTUEM BOJbI
C OIIOpOi Ha CXEMY.

OOBACHATH CYITHOCTH SKOJIOTHUECKUX MPOOIIEM, CBSI3AHHBIX C
3arpsiI3HEHUEM NPUPOIHBIX BOJ, CIIOCOOBI OUUCTKU BOABI OT
IpUMecei, MepbI [0 OXPaHe BOJI OT 3arpsi3HEHUS [10CIIe
IIPEABAPUTEIILHOIO CTPYKTYPUPOBAHUS MaTepHalIa.

[InanupoBaTh M OCYIIECTBIATh HA IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUSI, JIENIaTh BbI-

BOJIbI 10 PE3YJIbTATAM SKCIEPUMEHTA MOl KOHTPOJIEM
IIeJ1arora, ¢ UCIoOJIb30BaHUEM KIIUIIE.

CrnenoBatph npaBuiaM 6e30macHoOi paboThl B 1abOpaTOpUU MpU
MCIOJIb30BaHNU XUMHUYECKOM MOCY/IbI U 000pyI0BaHUS MO
KOHTpPOJIEM II€J1arora.

[IpoBONTH BBIUUCIEHUS C IPUMEHEHUEM TTOHATHUS «MACCOBAsI
JI0J1s BEILLIECTBA B PACTBOPEY C OMOPOI Ha (OPMYIIBI.

Hcnonb30BaTh npu BHINOJHEHUU YUEOHBIX 3aJaHU U B
IIPOLIECCE UCCIEN0BATEIBCKON AEATEIbHOCTH HAyYHO-
MONYJIAPHYIO JINTEPATypy XUMHUUYECKOTO COJEpKaHUs,
CIIpaBOYHBIE MaTepUallbl, pecypcsl IHTEpHETA IO
PYKOBOJACTBOM IEJArora.

BeicTpauBarh pa3BEPHYTHIE IMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3 YIeOHHKA U CIIPABOYHBIX
MaTepHajioB, FPAMOTHO UCIOJIb30BaTh U3Y4CHHBIN
MOHATUIHBIN anmnapar Kypca XMMUU NIOCIIE MTPEABAPUTEIIBHOTO
CTPYKTYpUPOBAaHUs MaTepHasa



Tema 7. OcHOBHBIE
KJIACCHI
HEOPraHu4ecKux
coeIMHeHUu i

(11 9)

Krnaccudukanus HeopraHmueckux COeAMHEHUN.
Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, *aMdoTepHbIe, Hecoeo0pa3yronme Ha
npumepe okcuaa yriepoaa |l u okcuaa azora I,
HoMeHKkarypa. [lomyuyenue* okcuaoB
(B3auMoJIeliCTBHE C BOJIOM, KMCIOTaMHU,
IeJI049amMu ).

OcHoBaHus: cocTaB, KnaccupuKanys (IeI09 1
HEpacTBOPUMbIEC OCHOBAHUS ), HOMEHKJIATYpa.
Kucnotsr: cocras, kiiaccudukaims, HOMEHKJIATYpa,
¢bu3znyueckrue 1 XuMUYeCcKre CBOMCTBA
(B3auMO/IeHiCTBHE C OCHOBHBIMU OKCHUIAMH COJISIMH
Ha IIPUMEPE COJISTHON M CEPHOM KHUCIIOT), *CIOCOOBI
MoJTydeHus.* Psii akTHBHOCTH METaJLIOB.

Conu (cpennue): HOMEHKIIATYpa, *crnocoObl
MOJTYYEHUS ™, B3aUMOJICHCTBHE COJICH C METaJlJIaMU,
KHCIIOTaMH, IIETI0YaMU U COJISIMH.

I'eneTnyeckas CBA3b MEKIAY KJIacCaMH
HEOPraHWYEeCKUX coenHeHni. [ eneTnueckue
psnsl. [lonarue 06 ambOTepHBIX TUAPOKCHUIAX HA
puUMepe ITUHKA ¥ ATIOMAHUS. XUMHYECKHE
CBOICTBA - B3aUMO/ICHCTBHE C KUCIOTaMHU U
menoyaMu. Pa3noskeHue npu HarpeBaHHH.
JdemoHcTpanuu

OO6pa3ibl HEOPraHMYECKUX BEIIECTB PA3IMUHBIX
KJIACCOB.

B3anmoaeiicTBre pacTBopa CEpHOM KUCIOTHI C
okcugom meau(ll).

Peakuus HelTpanuzanuu.

BrITecHeHHe 0THOTO MeTallia IPYTUM U3 pacTBOpa
COJIH.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlaGopaTOpHBIE OTIBITHI:

BiaumopeiicTBie KUCIOT ¢ MeTaIaMHu.
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OmnpeneneHne OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COEIMHEHUN
10 Ma0JIoHY.

CocraBieHue cXeM CTPOSHHsI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COECIUHEHUN HAa OCHOBE OIIPEICICHHUS.

CocraBienue GopmyJl OCHOBHBIX KJIACCOB HEOPIraHUYECKHX
COCIMHEHUM U Ha3bIBAaHUE UX 110 MEXAYHAPOIHOU U
TPUBHAIBHON HOMEHKJIATYpE C UCIIOJIb30BaHUEM OIPEICIICHUS U
TaOJIHMIIBI pACTBOPUMOCTH.

KnaccudunupoBanue n3yyaembIX BELIECTB IO COCTaBy U
ceoticmeam ¢ ONOPOH Ha ONPEISIICHUS, CXEMBI B TaOJIUILY
PAcTBOPUMOCTH.

CocraBnenne TabauIbl TEHETUYECKUX PAIOB U CXEMBI
«['eHeTnyecKas B3aMMOCBSA3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN» M0/ pyKOBOJCTBOM II€arora.
[Iporuo3upoBaHue CBOWCTB BEILIECTB HA OCHOBE OOIINX
XUMHUYECKHUX CBOMCTB M3Y4YEHHBIX KJIACCOB, IPYII BEILECTB, K
KOTOPBIM OHH OTHOCSTCS C UCIIOJIb30BAaHUEM CXEMBbI
«['eneTnueckas B3aMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEIMHEHUI» M0 pyKOBOJCTBOM II€arora.
CocraBieHre MOJIEKYISIPHBIX YPaBHEHUN PEeaKIN,
WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3YYEHHBIX KJIACCOB U
CnocodObl noyueHus BEIEeCTB U3y4eHHBIX KJIacCOB, TPYIII, a
TaK)Ke MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKY
HUMH, C OIIOPOI Ha BepOaJIbHYIO CXEMY B KaueCTBE 3pUTEIbHOMN
OTIOPBI.

CocraBiieHne MOJIEKYIISIPHBIX YpaBHEHHUH peakluii 0 cXxemaMm ¢
MIpeIBAPUTENILHBIM 00CYXIEHUEM BbIOOpA pearupyronmx
BEIIECTB.

Boruncnenue no ypaBHeHUSIM XUMUYECKUX peaKLUii KOJIUYECTBa,
00bEMa, Macchl BEIIECTBA 110 KOJIUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIMH 110 aJlTOPUTMY.
[InaHupoBaHue U OCYILIECTBICHHE Ha MPAKTHUKE XUMHUYECKOTO
9KCIIEPUMEHTA U HAOJIOJeHUS 110 PyKOBOJCTBOM YUUTEIS.
DopMyIUpPOBAaHUE BBIBOJOB 10 PE3Yy/IbTaTaM HKCIIEPUMEHTA C



[Tonyyenue HepaCTBOPUMBIX OCHOBaHUH.
B3anMozencTBre HepaCTBOPUMBIX OCHOBAHUM C
KHCJIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHUH.

[IpakTuueckas padora:

No 7. PelieHue 3KCIEpUMEHTANIBHBIX 3a/a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN.

Buruuciaenus

— I10 YPaBHEHUSM XUMUYECKUX peaKui

UCIIOJIb30BaHUEM OIMOPHBIX CIIOB.
DopMyIMPOBAHUE C TIOMOILBIO [1€]arora U BHIIIOJIHEHNE IIPABUII
6e3o0macHoil paboThI B 1a00PAaTOPUU MTPH UCIIOJIB30BAHUU
XUMHAYECKOH MOCYABI K 000pyIOBaHUS.

Hcnonb30Banue npu BHINOTHEHUH YU€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKON EATEIIbHOCTH Hay4YHO-
HOIYJISIPHOM JTUTEPATypPhl XUMUUECKOTO COJIEPIKaHuUs,
CIpaBOYHbIE MaTepualbl, pecypchl IHTEpHETa, OCYILIECTBICHHE
BbIOOpA MOJ1 PYKOBOACTBOM I€Iarora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
ornopoi Ha UHQOpMaIHIO U3 Y4eOHUKA U CITPABOYHBIX
MaTepuaioB, FPaMOTHOE HCIO0JIb30BaHUE U3YYEHHOTO
MNOHSITUMHOTO ammapaTa Kypca XUMHUU C UCIIOJIb30BAHUEM IUIaHA,
OINOPHBIX CJIOB, AITOPUTMA.

Pasznen 3. [lepuognueckuii 3axon u [lepuoauyeckas cucrema xumuueckux 3j1emMenToB /. U. MenaeneeBa.
Ctpoenne aToMoB. XUMH4YecKas cBsA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHBIE peakuuu (15 u)

Tema 8.
IHepuoauveckuii 3aK0H
u Ilepuoanyeckas
CHCTEMAa XUMHYECKUX
3JIEMEHTOB

J. 1. Menpaene-eBa.
Ctpoenne aToma (7 4)

[lepBble MOMBITKY KJIACCH(PUKALIUN XUMHUYECKUX
anemeHTOB. [IoHsATHE O rpynIax cXOaHbIX
3JIEMEHTOB (LIEIOYHbIE U LIeI0YHO3EMENbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl).
*11eMeHTbI, KOTOpbIE 00pa3yoT

am(poTepHbIE OKCUABI U TUAPOKCUIBL. ™
IIepnonnueckuit 3akoH u Ilepuonu-yeckas cucrema
xuMuueckux anemeHToB M. Y. Meneneena.
IIepuonsl, rpynmsl, noarpymnmnsl. dOusnyeckuii
CMBICII ITOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEPOB
[IEPUOJA U TPYIIIIBI.

Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP.
*N3otonsl.* DnekTpoHbl. CTpOSHHE AIIEKTPOHHBIX
000J104€K aTOMOB TepBBIX 20 XUMUYECKUX
anemMeHTOB lleproauyeckon cucTeMsl

. . Menneneena.

XapakTepUCTUKa XUMUYECKOT'0 DJIEMEHTA 110 €70
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PackpbiBaTh CMBICI IEPUOJUYECKOTO 3aKOHA NOJI PYKOBOJICTBOM
nejarora.

[Tonnmars cymecTBOBaHUE MEPUOINIECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX JIEMEHTOB (U3MEHEHHE PaInyCOB
aTOMOB M 2JIEKTPOOTPULIATENIBHOCTH) U UX COEIUHEHUH OT
MOJIO’KEHHUS B IEPUOUUECKOM CUCTEME U CTPOCHHUS aToMa C
UCIOJIb30BAHUEM CXEM U Ta0JIUII.

VYcTaHaBnMBaTh CBSI3b MEX]Ty MTOJIOKEHUEM AJIEMEHTA B
NEePUOJINYECKOI CuCTeMEe U CTPOSHHEM €ro aToMa (CocTaB U
3aps siipa, o011ee Ynuciao AIEKTPOHOB U paclpeieieHHe UX 1o
AIIEKTPOHHBIM CJIOSIM) TI0 O0pa3ILy.

[IporHo3upoBaTh XapakTep U3MEHEHUs CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH I10 rpymmaM U rnepuonam [lepuognueckoit
CUCTEMBI C IIOMOIIBIO Mearora.

XapakTepHu30BaTh XUMHUYECKHUE AIEMEHTBI IEPBBIX TPEX
MEePUOOB, KaJUsl, KAIbIIUS [0 X MOJI0KEHHUIO
B [Iepuoanueckoii cucreme /. 1. Menaeneesa.



nojoxxeHuto B [lepuoanueckoil cucreme

1. 1. MeHnneneena.

*3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB DJICMEHTOB
MaJIbIX MIEPUO/IOB U IIABHBIX MOATPYIII B
3aBUCUMOCTH OT aTOMHOTO (TIOPSITKOBOTO)
HOMepa.™

*3nauenue [lepuoandeckoro 3akoHa

u [lepronuecKkor CUCTEMBbI XUMUYECKUX
3JIEMEHTOB JIJISl pa3BUTHUS HAYKU M TPAKTUKH.

J1. 1. MenneneeB — y4€HbIi, earor 1
IrpaKIaHUuH. ™

JdemMoHcTpauuu

KopoTkonepuoanas u JiimHHOTIEpUOUAHAS (OPMBI
[Teproanueckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
. . Menneneena.

O3nakomiieHHE ¢ 00pa3liaMyu METaJIOB

1 HEMETaJlIoB.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
JlaGopaTOpHBIH OTIBIT:

B3aumMopeiicTBrue ruipoKkcrIa HUHKA C paCTBOPAMH
KHCJIOT U MIEI0YeH
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CrnenoBatb npaBuiaM 6€3011aCHOM pabOTHI B 1aOOPAaTOPHH IIPU
MCII0JIb30BaHUU XUMHUYECKOM MOCY bl U 000pYI0BaHUS 11O
KOHTPOJIEM Iearora.

BoicTpanBath pa3BEpHYThIE IICbMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha MH(OpMaLUIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepUajoB, IPaMOTHO UCIIOIb30BaTh U3yUEHHBIN
HNOHATUIHBIN anmnapaT Kypca XMMUU T10CJIE€ CTPYKTYPUPOBAHMS
MaTepHala ¢ UCIOJIb30BAHUEM KIIUIIE.

Hcnonb30BaTh Npy BHITOJHEHUN YUEOHBIX 3alaHUM TEKCThI
yueOHUKa Nociie CTPYKTYPUPOBaHUS MaTepuaa, CipaBOYHbIe
matepuaisl (Ileproanueckyro cucTeMy XMMHYECKHX
anemenToB /. 1. MenaeneeBa, TabauIly paCTBOPUMOCTH
KHCJIOT, OCHOBaHUM U COJIe B BOJIE, SJIEKTPOXUMUYECKUN PsJ
HaIpsDKEHUN METAILIOB).

Hcnonb30BaTh Ipu BHIOJHEHUN YYEOHBIX 3a/laHUM U B
IIPOLECCE MCCIIEI0BATENBCKOM 1EATEIbHOCTU HAYUYHO-
HOMYJISIPHYIO JTUTEPATYPy XUMHUECKOTO COJEPKAHUS,
CIIpaBOYHbBIE MaTepuaibl, pecypcel IHTepHETa 1O
PYKOBOJICTBOM II€/1arora



Tema 9. Xumnueckas
cBsI3b. OKHCJIHUTEIBHO-
BOCCTAaHOBHTEJIbHBIE
peakuumn

(8 1)

*DNeKTPOOTPUIIATEILHOCTH* aTOMOB XUMHUYECKUX
3JIEMEHTOB.

Xumunueckas cB3b (MOHHAs, KOBaJCHTHAsI OJISIpHAs
Y KOBJICHTHAS HETIOJISIpHAsT ).

CreneHb OKUCIICHUS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
(OBP). IIpomecchl OKUCIEHUS U BOCCTAHOBJICHUS.
OKHCIUTENN U BOCCTAHOBUTEIH.

JdemoHcTpaumuu
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU:
TOpEeHHE, PEaKIUH Pa3oKEeHUs, COCAMHECHHUS

PE3EPBHOE BPEMAI 3 Y.

9 KJIACC

(2 4 B HEmemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)

PackpbiBaTh CMBICT N3y4aeMBbIX MTOHATUN 11O/ PYKOBOACTBOM
nezjarora.

Onpenenars BUJ XUMHUYECKON CBSI3U B COEJUHEHUU C
HCII0JIb30BAHNUEM CXEM.

Ornpenenarb CTeneHb OKUCIEHUS] XUMUYECKOT0 3JIEMEHTA 110
(dopmyIie ero coeIMHEHHs C UCIIOJIb30BAaHHEM AJITOPUTMA.

OnpenensTs 3JeMeHT (BEIIeCTBO) — OKHUCIUTEINb U JJIEMEHT
(BemiecTB0) — BOCCTAHOBUTEIIb.

OOBACHATH CYITHOCTD MPOLIECCOB OKUCIEHUS U BOCCTAHOBIICHUSI.

CocTaBiATh NEKTPOHHBIN OaIaHC ¢ YUETOM YUCIIa OTIAHHBIX U
MPUHSATHIX 3JEKTPOHOB.

CocTaBndTh ypaBHEHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON
pEaKIuu Mo alropuTMy pazdopa OKHCIUTEIbHO-
BOCCTAHOBUTEJILHOMN PEAKIUU.

Hcnonb30Bath mpy BHIMOTHEHUH YY€OHBIX 3aJaHUI TEKCThI

yuyeOHHMKa II0CJIE CTPYKTYPUPOBAHUS MaTepuala, ClipaBOYHbIe

MaTepuaibl (IEPUOIUYECKYIO CHCTEMY XUMUYECKUX AJIEMEHTOB

1. . Menneneena, TaGJIMIy paCTBOPUMOCTH KHUCIIOT, OCHOBAHHM

U COJIEH B BOJIE, IEKTPOXUMUYECKHUN Pl HAIPSHKECHUI

METAIIJIOB).

IIpumepHbIie TeMbI,
pacKkpsbIBaolIue
JAHHBIA pa3aen

NPOrpamMmbli,
U KOJIMYECTBO 4YacoB,
0TBOAMMOE HA UX
H3y4YeHue

OcHoBHOE CoAEcpKaHue

OcHOBHBIE BH/IBI 1€SITETbHOCTH
00yyarImuxcst

Pa3nen 1. BemecTBo U xuMuueckue peakuuu (17 u)
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IHoBTOpEHUE M
yriyo0JeHne 3HAaHU
OCHOBHBIX pa3/1eJioB
Kypca 8 kiacca
(54)

[Tepuonuueckuii 3akoH. [lepuoauueckas cucrema
xuMuueckux anemeHToB M. Y. Meneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XMMUYECKHUX IEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KAJINs, KAJIBLIUS U UX

COEJIMHEHHI B COOTBETCTBUH C MOJOKEHUEM
3JIEMEHTOB B IEPUOJNYECKON CUCTEME U CTPOECHUEM
HX aTOMOB.

Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAYyHa-pO/IHAs U TPUBHAIIbHAS).
XHUMHYECKHE CBOMCTBA BELIECTB, OTHOCAILIUXCS K
Pa3IMYHBIM KJlacCaM HEOPTraHWYECKUX COCIMHECHHM,
MX TEHETUYECKasl CBSA3b HEOPIraHMYECKUX BELIECTB.
CrtpoeHue BemiecTBa: BUJIbl XUMUUECKOU CBSI3U U
THUIIBI KPUCTAIUTUYECKUX PEIIETOK. *3aBUCUMOCTh
CBOMCTB BEILLECTB OT UX CTPOEHUS.™
JdeMoHcTpamun

1. Monenu KpUCTAIINYECKUX PEIIETOK
HEOPTraHUYECKHUX BEIIECTB.

2. KopoTtkomnepuoaHas v JUIMHHOTIEpUOAHAS (HOPMBI
[Teproanueckoit CUCTEMBI XUMUYECKHX 3JIEMEHTOB
J. 1. MeHnaeneeBa

XapakTepHu30BaTh XUMUYECKHE HJIEMEHTBI IIEPBBIX TPEX
IIEPUOJIOB, KaJIUs U KaJIbLHSI 110 UX IOJIOKEHHUIO
B [lepuonuueckoit cucreme JI. 1. Menpaeneesa ¢ onopoit Ha
AJIITOPUTM.

KnaccugunupoBars 1 Ha3bIBaTh HEOPIraHUYECKHUE BEILIECTBA
M3YYEHHBIX KJIACCOB C OTMIOPOM Ha CXeMy, TaOiIuIly
PacTBOPUMOCTH.

OnwuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPKIAaTh CBOMCTBA IPUMEpPaMU
MOJIEKYJIIPHBIX YPABHEHUI XUMUYECKUX PEAKLUI C ONIOPOU
Ha CXEMYy.

Onpenensars BUJI XUMUYECKOM CBSI3U M TUIT KPUCTAJUIMUECKOMN
PELIETKH BELIECTBA C ONIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCIIE IPeABAPUTEILHOIO pazbopa.

BricTpauBath pa3BEPHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OIopoii Ha
nH(popMalnio U3 yueOHUKA U CIIPaBOYHBIX MAaTEPHAJIOB,
IPAMOTHO UCIOJI30BaTh U3Y4EHHBIN MIOHATHWHBIN annapar
Kypca XUMHH.

Hcnonp30BaTh NpU BHIIOJHEHUH Y4€OHBIX 3aJaHUI U B
IIPOLIECCE UCCIIEN0BATENIBCKON AESITENIBHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYpPy XUMHUUYECKOTO COJEpKaHus,
CIpaBOYHbIE MaTepualbl, pecypcsl IHTEpHETa IO
PYKOBOACTBOM II€/1arora.
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Tema 1. OcHOBHEIE

Krnaccudukanus XuMHUECKUX peakIHii [0 pa3TuYHbIM

PaCKpBIBaTB CMBICJI U3YYaCMBIX MMOHATUH U IIPUMCEHATH OTU

3aKOHOMEPHOCTH Ipu3HaKaM (10 YKMCIy U COCTaBy y4acTBYIOIUX B MIOHSATHS TIPU ONHMCAHUU CBOWCTB BELIECTB U UX
XHMHUYECKHX peakuui pEaKIMK BEIIECTB, *10 TeMJI0BOMY 3P PeKTy, o IpPEBPALLCHUMN.
(4 1) M3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX KnaccupunmpoBars XUMUYECKHE PEAKIIUH 110 PA3ITUYHBIM
3JIEMEHTOB, 110 00PAaTUMOCTH, 110 Y4aCTHUIO IIPU3HAKaM.
KaTajau3aropa).™ VYcranaBnMBaTh 3aBUCMMOCTb CKOPOCTH XMMUYECKON PEAKIIUU
*DK30- U S3HIOTEPMUYECKHE PEAKIINHY, OT Pa3JIUYHBIX (PAKTOPOB MO PYKOBOJICTBOM YUHUTEJIS.
TepMoxumMuueckue ypaBHeHus. [lonsrue o ckopoctu | [IporHo3upoBaTh BO3SMOKHOCTH IPOTEKAHUS XUMUUECKUX
XUMHMYECKOH peakuuu. [loHaTHE 0 TOMOr€HHBIX U IIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSAX I1OCIIE
rereporeHHsIx peakuusx. [lousarue o0 oOpaTuMbIx IpeIBapUTEIbLHON pabOTHI.
1 HEeOoOpaTUMBIX XUMHUYECKUX peakuusx. [lonsrue o Onpenenars OKucauTens U BocctaHoBuTens B OBP.
XUMHUYECKOM paBHOBecuu. DakTopsl, BIUSIOMINE HA CocTaBisTh JIEKTPOHHBIN OaaHC peaKIu.
CKOPOCTb XUMUYECKOU PEAKIIUH U ITOJOKEHHUE ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM 110
XUMHUYECKOI'0 PaBHOBECHUS. ™ AITOPUTMY.
OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIINH BricTpanBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
(271eKTPOHHBIN OalaHC OKUCIIUTENBHO- onopoi Ha UHPOpMAIHIO U3 y4eOHHKA U CIPABOYHBIX
BOCCTAHOBUTEJIHOM peakiun). MaTepUaoB, IPaAMOTHO UCIOJIb30BaTh U3yUYEHHBIN
JdemMoHcTpanuu MOHSATUHHBIN anmnapar Kypca XMMHUH 10CIIe
1. 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMH OT MIPEIBAPUTENILHOTO CTPYKTYPUPOBAHUS MaTepuaa.
pa3nuYHbIX (PaKTOPOB. Vcronb30BaTh NpH BHIIOIHEHUH YUEOHBIX 3a/laHUN U B
2. BoznelicTBue katanusaropa Ha CKOPOCTh IIPOLIECCE UCCIIEN0BATENBCKOM AESITENBHOCTH HAYYHO-
XUMHYECKON PEaKIIHH. MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEPKAHUS,
3. Ilpumepsr HEOOPAaTUMBIX U OOPATHMBIX PEAKIINH. CIIpaBOYHBIEC MaTepHallbl, pecypcsl IHTepHEeTa nociie
4. CmelieHne paBHOBECUSI XMMHUECKOM pPEaKIINU. KOHCYJIBTAIIMH C NIEAaroroMm.
Beruuciaenus
— KOJINYECTBA BEIeCTBa, 00bEMa M MAaCChl PEareHTOB
WM IPOJTYKTOB M0 YPaBHEHUSIM XUMUYECKUX PeaKkIuil
Tema 2. Teopust 3NEKTPOIUTUIECKON TUCCOUALNY. PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI, a TAKKE CMBICIT
DJIEKTPOJIMTHYECKAs ONEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTHOHBI, aHHOHBI. TEOPHUU JIEKTPOJUTHUECKOHN TUCCOLMALIMU C ONIOPOH Ha
AUCCOLUALMS. *MexaHu3M UCCOLMAIMY BEIIECTB C Pa3IMUHbIMU CXEMBI.

XuMHYeCKHe peaKkuuu
B pacTBopax

(84)

BUJAMU XUMHUYECKOU CBs3H. CTeneHb TUCCOIUAINN. ™
CunbHble U ci1a0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEHa, YCIIOBUS UX MPOTEKaHMUS.
HoHHBIE ypaBHEHUS peakIuil.

OOBACHATH IPUUUHBI AIEKTPOTPOBOJI-
HOCTH BOJHBIX PacCTBOPOB C TIOMOIIBIO TTE€1arora.
CocTaBnsATh ypaBHEHUS JUCCOLMAIIMN KUCIIOT, LIEI0YEH 1
COJICH, TIOJTHEIC
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XVMHYECKHE CBOMCTBA KMCIIOT, OCHOBaHUM U COJIEH B
CBETE MPECTABICHUI 00 STEKTPOIUTHUECKOM
muccouumanuu. Cpena pacteopa. [lonarue o runponuze
coJei.

KauecTBeHHbIE peakii Ha KATUOHBI

Y aHWOHBI : XJIOPH]I-, OPOMUJI, HO3U-, CYIb(haT-,
kapOoHaT-, cunukar-pocdar- aHHOHBI, TUAPOKCHI-
WOHBI KaTMOHBI aMMOHUS, MarHus, KaJabIus,
AIIOMUHUS, )Kene3a 2+, 3+ | LUHKa, IPUCYTCTBYIOLIUE
B BOJIHBIX pPacTBOpaXx..

JdeMoHcTpamun

DneKkTpruyecKasi MpOBOAMMOCTh PACTBOPOB BEIIECTB;
JBUKEHHE NOHOB B AJIEKTPUUECKOM I10JI€.

OMBITHL, WJUTFOCTPUPYIOLITUE TPU3HAKHI MPOTEKAHMS
peaxkiuii HFOHHOTO OOMEHa.

OMBITHI IO ONPEJETICHUIO CPEIbI B PACTBOPAX COJIEH
(xmopuaa HaTpusi, KapOOHATa HATPUS, XJIOPHUIA
[IUHKA).

JlaGopaTopHble U NPAKTHYECKHUE

padoThI

JlaGopaTOpHBIH OTIBIT:

No8Peakiuu HOHHOTO OOMEHA B pacTBOpax
ANEeKTpoUTOB: cyibdaTta meau(ll)

1 mEnoyu, kKapOoHaTa HATPUS U COJISTHOM KUCIIOTHI,
peakius HeHTpanu3aui MeX1y THIPOKCHIOM KaTus
U COJITHOW KUCJIOTOM.

Ne9. KauecTBeHHbBIE peaKIIMd HAa HOHBI B pACTBOPE.
[IpakTuueckas padora:

Ne 1. Pemienne skciepuMeHTAIBHBIX 33124 110 TEME.
Boruncienus

— I10 YPaBHEHUSAM XUMUYECKUX PEAKITU

U COKpalIEHHbIE HOHHBIE YPAaBHEHUSI XUMUUYECKUX PEaKLUi
HOHHOTr0 0OMEHa.

[InanupoBaTh M OCYILECTBIIATh HA IPAKTUKE XUMUYECKUE
HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS, 1€TaTh BBIBOIBI
10 pe3yJIbTaTaM SKCIIEPUMEHTA I10CJE MPEIBAPUTEIBHOMN
paboTHL.

CnenoBath npaBuiiaM 6e301acHo paboTsl B 1abopaTtopuu
MIPU UCTIOJIb30BaHUHN XMMHUYECKON TIOCY/IbI M 000PYIOBaHHS
110/, KOHTPOJIEM MEAArora.

ITpon3BOINTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

BoicTpanBath pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha HHQPOpPMAIHIO 13 YIeOHUKA U CITPABOYHBIX
MaTepuaioB, FPAMOTHO UCIOJIb30BaTh N3yYEHHBII
MOHATUHHBIN anmnapar Kypca XMMHUH 110CJIe
MpEABAPUTEIIBHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Vcronp30BaTh Py BHIIOJTHEHUN YYEOHBIX 3a/IaHUHA U B
MPOLIECCE UCCIIE0BATENBCKON AEATEIbHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYpPy XUMHUYECKOTO COJIEpKaHus,
CIpaBOYHbIE MaTepualbl, pecypcel UHTEepHETa nocie
KOHCYJIbTAllUH C N1E€aroroM.

Pasnen 2. Hemera/uinl u ux coequHenus (25 1)
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Tema 3. O6mas
XapaKTepuCTUKA
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynmsi.
I'ajorennl

(4 9)

O6mas xapakrepucTuka ranoreHoB. OcCoOeHHOCTH
CTPOEHUS ATOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIC JJIs
HUX cTerneHu okucieHus. CtpoeHue u pusnueckue
CBOWCTBA IIPOCTHIX BELIECTB — T'AJIOTEHOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMoielicTBUE C METAJUIaMU, HEMETAJUIAMU
(BOAOPOZOM ¥ KHCIOPOIOM), *1eioqaMu’™).
Xnoposojopoa. ConsiHast KUCIIOTa, XUMUUECKHE
CBOICTBa, *nony4yeHune™, npuMernenue. KauectseHnele
peaKkIny Ha rajJoreHuI-uoHbl. *JlelicTBre XJIopa u
XJIOPOBOJIOPOJIa Ha OpraHu3M denoBeka.* Baxkueiiime
XJIOPUBI U UX HAXOXKICHHUE B IPUPOJIC.
JdeMoncTpamun

Buneomarepuansl: raioreHbl U UX COCTUHCHHS.
OO6pa3ibl XJTOPUAOB.

JlaGopaTopHble U IpaKTHYeCKUe PadoThI
JlaGopaTOpHBIH OTIBIT:

Pacno3naBanue Xa0pua-HOHOB.

[IpakTuueckas padora:

Ne 2. ITomyuenue CONsIHON KUCIIOTHI, U3Yy4EHHE €€
CBOMCTB.

Boeruncienus

M0 YPAaBHEHUSIM XUMHYECKUX PEaKITHil.

OOBscHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB
HEMETAJUIOB U UX COEMHEHUH B IIpeJIeNiax MajblX IEPUOIOB
U raaBHbIX noAarpynn [lepuoanyeckoi CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C MCII0JIb30BaHUEM
CXEMBI.

XapakTepu30BaTh (GU3NUIECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB raJIoTeHOB (Ha IpUMEpE XJI0pa) U
CJIOKHBIX BEILECTB (XJI0POBOJOPO/Ia, XJIOpUAA HATPUSL),
CHOCOObI X MOJIyYeHUsl, MPUMEHEHHUE U 3HaUeHUE B
IPUPOJIE U )KU3HU YEJIOBEKA MIOCIIE CTPYKTYPUPOBAHUS
MaTepuana.

OmnpenensTs raJloreHuI-MOHbI B paCTBOPE C UCIIOJIb30BAaHUEM
TaOnHIBl " XapaKkTepHbIC PEAKIIMK Ha aHHOHBI".

[InanupoBaTh U OCYLIECTBIIATh HA IPAKTUKE XUMUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHHS, I€TaTh BHIBOAbI 110
pe3yabTaTaM 3KCIIEpUMEHTA [10CIIE MTPEIBAPUTEIBHOMN
paboTHI.

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHX 3J1eMeHTOB
VIA-rpynnsl. Cepa u eé
coequnenus (6 1)

OO1m1ast xapakTepUCTHKA 31eMEHTOB VIA-TpymbL.
OCc00EHHOCTH CTPOCHHS ATOMOB ITUX DJIEMEHTOB,
XapaKTepHbIE JI1 HUX CTENEHU okucaeHus. CTpoeHue
1 (pu3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPOJia ¥ CEPBI.

AnnoTponHbie MOIU(UKAIIMYA KUCIIOPO/Ia U CEPHI.
XuMHYECKHEe CBOMCTBA cephl. B3anMonencraue ¢
HEMETAJUIAMH - BOJOPOJOM U KHUCIOPOJIOM,
MeTaJlJIJaMHi, KOHLIEHTPUPOBaHHBIMU a30THON U CEPHOM
kucinoramu. CepoBoJ0opoJi, CTpOeHHE, (hH3HUECKUe

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
aneMeHTOB VIA-Tpynmsl U UX COeTMHEHUI
C Y4€TOM CTPOEHHUs UX aTOMOB C OIIOPOM Ha CXEMY
"N3MeHeHne paanycoB B MOArpynnax'.
XapakTepHu30BaTh PU3NIECKUE
1 XMMUYECKHE CBOMCTBA IMPOCTOTO BEIIECTBA CEPHI U €€
COEIMHEHMH (CEPOBOAOPOA, OKCUIOB CEPBI, CEPHOM
KHCJIOTHI, CyJIb(ATOB), CIOCOOBI UX
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U XUMHUYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTENbHBIE). OKCHU/IBI CEPBI KaK
IIPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas
KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE CBOICTBA
(ob1ue Kak npencTaBUTENs Kjlacca KUCIOT

u *criemuduyeckue™), npumenenue. CepHucrast
KHCJIOTA.

*XUMHYecKHne peaklny, JeKallue B OCHOBE
IIPOMBIIIJICHHOT'O CII0C00a MOJYyYeHUs] CepPHON
KHCJIOTHI. ATMAapaTtsl U MPOTEKAIOIINE B HUX
npolecchl (Ha mpuMepe MPOU3BOACTBA CEPHOM
KHCIIOTBI). ™

Counu cepHOM KUCIIOThI, KAUeCTBEHHAsI peaKIMs Ha
CyIb(aT-uoH.

HaxoxxaeHue cepbl U €€ COeIMHEHU B IPUPOJIE.
*Xumuueckoe 3arps3HeHUE OKPYXKaroIlel cpeibl
COEAMHEHUSIMH cepbl (KUCIOTHBIE TOKIH,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0
MpEeAOTBpAIEHUS. ™

JdemoHcTpanuu

Konnexuuu (BumeomaTepualinl): cepa u eé
COEIMHEHMUSL.

OOyrnuBaHue caxapa 1noj J1eHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI.
JlaGopaTopHble U IpaKTHYeCKUEe PadoThl
JIaGopaTopHBbI€ OMBITHI:

ObnapyxeHue cyinbpaT-HOHOB.

B3aumoneiicTBue pa30aBiIeHHON CEPHOM KUCIOTHI C

LUHKOM. Bprumncjienus
110 YPaBHEHUSAM XUMUYECKUX PEAKIUI

IIOJIy4EeHUs!, IPUMEHEHUE U 3HAYEHUE B IIPUPOJIE U KU3HU
YeJI0BEKa C OIOPOM Ha CXEMY U IUIAH.

Onpenensats HanuyKe Cyab(paT-nOHOB B paCTBOPE.

OOBSACHATH CYHTHOCTH SKOJIOTUYECKUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKOM coeMHEHUH cephl IOCIe CTPYKTYPUPOBAHUS
Marepuaia.

IInaHupoBaTh U OCYIECTBIIATh HA IIPAKTUKE XUMUYECKHE
9KCTIIEPUMEHTHI, TIPOBOIUTH HAOIIOICHNUS, IeTIaTh BBIBOJIBI 10
pe3yabpTaTaM 3KCIIEPUMEHTA.

CnenoBats npaBuiiaM 6e30nacHoil paboThl B 1aboparopun
IPY UCTIOJIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
I10J1 pyKOBOJICTBOM II€1arora.

ITpon3BOIUTE BEIYUCIICHUS 10 XUMUYECKUM YPABHEHUSIM 110
AITOPUTMY.

Hcnonb30BaTh NpH BHIIOTHEHUU YUEOHBIX 3aJaHUNA TEKCTbHI
yueOHuKa, cripaBouHble Matepuansl (I[lepuonnyeckyro
cucremMy Xxumuueckux 3seMeHToB 1. 1. Menneneesa,
TabJIMIly PAaCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U coJiel
B BOJIE, IEKTPOXUMHUYECKUHN Psi/i HAPSKEHUN METAJUIOB).

Hcnonp30BaTh MU BBIOJHEHUH Y4eOHBIX 3aaHUM U B
IIPOLIECCE UCCIIEN0BATEIBCKOM 1EATEIBHOCTH HAYIHO-
HOMYJIIPHYIO JINTEPATYPY XUMHUYECKOTO COIEP/KaHUS,
CIpaBOYHbIE MaTepuaibl, pecypcbl MHTEpHEeTa rocine
KOHCYJIBTAIIMH C I1€Jarorom
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Tema S. O0masn
XapaKTepUCTHKA
XMMHYEeCKHX 3J1eMeHTOB
VA-rpynnsl. A30T,
docdhop u nx
COeJUHEeHHU

(74)

OO6m1as XxapaKTepruCTUKa JIEMEHTOB V A-TpYIIIHI.
OCOOEHHOCTH CTPOCHUS ATOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIE JI1 HUX CTENICHU OKUCICHUS.

A30T, pacripocTpaHeHHe B Ipupoje, GU3NIECKUe U
XUMHUYecKue cBoiictBa. Kpyrosopot azora B mpupo/e.
AMMHaK, ero pu3nYecKkue 1 XUMHUECKUE CBOICTBA,
noyiydueHue u npuMmeHeHue. Coiau aMMOHUS, UX
¢du3nveckre 1 XUMHUECKUE CBOMCTBA, IPUMEHEHHE.
KauecTBeHHas peakiius Ha HOHbI AMMOHHUSI.

A30THas KUCIOTa, €€ (PU3MYECKHEe U XUMUIECKHE
cBOIicTBa (00IIHE KaK MpeACTaBUTENs KJIacca KUCIOT
u *crieruduyeckue™). *A3oTucTas KUCIOTA.
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B
Ka4yecTBE MHUHEPAITbHBIX y10OpeHnui. >

XUMUYECKOe 3arpsi3HEHUE OKPY>KaIoIIei cpebl
COEMHEHUSAMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®docdop, *amnorponusie Moaupuxaiuu hochopa*,
¢bu3nueckre U XxuMudyeckue cporctra. Okeuy
dbocdopa(V) u pochopnas kucnota, pusndeckue u
XMMHUYECKHE CBOICTBa, *nonmyuyenue.* *KauectBennas
peakius Ha Gpocdar-uonsl.* *Mcnonbp3zoBaHue
(docdaToB B KauecTBE MUHEPAIbHBIX YAOOPEHUN. ™
3arps3HeHne NPUPOIHBIX BOJOEMOB (hochaTamu.
Hemoncrpanun Komnekiuu: pocdop 1 ux
coeauHeHus. B3anmoencTBue KOHUEHTPUPOBAHHOM
a30THOM KHUCIOTHI C MEJIBIO.

JlabopaTopHble U IpaKTHYeCKHe PadoThl
JlabopaTopHsbie onbIThL: 1. B3aumopeiicTBue coneit
aMMOHHS ¢ MIEN0Ybt0. 2. O3HaKOMIIEHUE ¢ 00pa3aMu
a30THBIX U (pochopHbIX ynoOpenuil. [IpakTudeckas
pabota:Ne 10. [TonyueHue aMMuaka, U3y4eHue €ro
CBOMCTB. BbIuMc/IeHHsI 110 YpaBHEHHUSIM XUMUYECKUX
peaxkuui

OOBACHATH 001I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
3J1EMEHTOB VA-TpyIIbl U UX COEIUHEHUH C yUETOM
CTPOEHHUSI UX aTOMOB.

XapakTepHu30BaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA
IPOCTHIX BEIIECTB a30Ta U hochopa 1 UX COeTUHEHHI
(ammuaka, cosneit aMMOHMSI, @30THOM KUCIIOThI, HUTPATOB,
okcuga dpochopa(V) u dhochopHoii KUCIOTHI, PochaToB),
CIOCOOBI UX MOJTYYEHHUs, IPUMEHEHUE U 3HAYCHHUE B
IPUPOJE U )KU3HU YEJIOBEKA C UCIIOJIb30BAHUEM CXEMBI.

OmnpenensiTe HOHBI aMMOHHUSA U PocaT-nOHBI B PaCTBOPE C
UCIIONIb30BaHUEM TaOIHIIbl "X apakTepHbIe peakluy Ha
KaTHOHBI M aHUOHBI".

OOBACHATDH CYLTHOCTh HKOJIOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
HAXO0XJICHUEM COeTUHEHH a30Ta u ¢ocdopa B
OKpY’Karollen cpeze.

[InanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, POBOIUTH HAOTIOACHHUSI, JIENIaTh BBIBOIBI
10 pe3yJibTaTaM 3KCIepu-MeHTa.

CnenoBath npaBuiiaM 6e30macHoi paboTsl B 1abopaTopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYbl U 000py10BaHHUS.

[Tpon3BOUTH BBIYUCIIEHUS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh NpH BHIIOTHEHUH YUEOHBIX 3aJaHUH TEKCTHI
yuyeOHHKa, CIIPaBOYHbIE MaTepHalibl (IEPUOINUECKYIO
cucremMy Xxumudeckux 3seMeHToB 1. 1. Menneneesa,
TaOJIHIy paCTBOPUMOCTH KUCIIOT, OCHOBAHHM U COJICH B
BOJI€, TIEKTPOXUMHUUYECKHUH Psi/i HANPS)KEHUH METaJIIOB).

Hcnonp30BaTh NpU BHIIOJHEHUH YY€OHBIX 3aaHUN U B

IIPOLIECCE MCCIIEN0BATENBCKON JEATENBHOCTH Hay4HO-

MOMYJISIPHYIO JINTEPATYPY XUMHUYECKOTO COAEepKaHUS,

CIIPaBOYHBIE MaTepUaibl, pecypcel IHTepHETa nocie

KOHCYJIbTAIMH C MEeAarorom
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Tema 6. O6mas
XapakKkTepuc-

THKA XHMHYECKHX
3J1eMeHTOoB IVA-
rpynmsbi.

Yriaepoa v KpeMHUI U
HX COeTHHEHUA

(8 )

Yrnepon, auioTponHbie MoauduKauu rpadur,
anmMas. B3aumopeicTBre ¢ MeTallIaMH, HeEMeTajllaMu,
KOHIEHTPUPOBAHHBIMH a30THOM U CEpHON KHUCIOTaMH,
pacrpocTpaHeHHe B Ipupoje, GU3nIecKue u
XUMUYECKUE cBoMcTBa. Ancopoums. Kpyrosopot
yriepoia B IPUPOJIE.

Oxcuppl yriaepona, ux Gpusndeckre U XuMHUIeCcKHe
CBOMCTBA, UX JICUCTBUE HA )KUBBIE OPraHU3MBI,
MOJIy4YeHHUE U PUMEHEHHUE. *DKOJI0rH4ecKue
poOIeMBl, CBA3aHHBIE ¢ OKcuaoM yriepoaa(IV);
TUIO0TE3a II100aTbHOTO MOTEIICHUS KIIMMaTa;
MapHUKOBBIN dPPeKT.™

VYrosibHas KUCIOTa U €€ CONU, UX PU3NYECKUE U
XUMHUYECKHE CBOICTBA, [TOJIyY€HHUE U IPUMEHEHHUE.
KauecTBenHas peakuusi Ha KapOOHAT-HOHBI.
*IlepBoHayvaabHbIE HOHITHS 00 OPraHUYECKUX
BElIECTBAaX KaK O COCIUHEHHX yriiepoa:
0COOEHHOCTH cocTaBa U ctpoeHus. [lonstue o
OMOJIOTMUECKH BaXKHBIX BEIIECTBAX: KUPaX, OCJKax,
yriaeBojax. MartepruaiabHOE €AMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUN.™

*Kpemuuii, ero ¢pusnueckue 1 XMMUYECKHE CBOMCTBA
(Ha mpuMepe B3aUMOAEHCTBUS ¢ METAJIJIaMH U
HeMeTalJlaMH), TOJIy4eHUE U IPUMEHEHHE B
AIEKTPOHUKE. ™

*CoenuHeHust KpeMHus B rpupojie. O6mue
npencraBieHus 06 okcuae kpeMuusa(IV) u
KpeMHUEBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHNE
B OBITY, MEIUIIMHE, TPOMBIIITIEHHOCTH. Baxkneiiue
CTPOMTENbHBIE MaTEPHUAIIBL: KEPAMHUKA, CTEKIIO,
IIEMEHT, OETOH, kKene300eToH. [Ipobaemsr
0€30I1aCHOT0 MCITOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaIoB B MTOBCETHEBHOM KU3HU. ™
JdemMoHcTpanuu

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB
371eMeHTOB [V A-rpynibl U X COEIMHEHUN C Y4ETOM
CTPOCHHMS UX aTOMOB.

XapakTepHu30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA
IIPOCTBIX BEILECTB YIVIEPOJa U KPEMHMSI U UX COCIMHEHUN
(OKCHIIOB yTIIepo/ia, YrOJbHOW KHCIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUS1, KPEMHHUEBOM KHCIIOThI, CUJIMKATOB),
CIOCOOBI UX MOJTYYCHHUs, IPUMEHEHUE U 3HAYCHUE B
IIPUPOJIE U JKU3HH YEIIOBEKA.

Onpenenars kKapOOHAT- M CUITHKAT-

VOHBI B pacTBOPE.

OOBSACHATH CYITHOCTH SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
HaXO0XJIEHUEM YIIIEKHCIIOTO ra3a B OKpyXarouleu cpere.

WnrocTpupoBaTh B3aUMOCBSI3b HEOPraHUYECKUX COETUHEHUI
yIJI€pO/a U OPraHUYECKUX BEIIECTB M0 PYKOBOACTBOM
YUUTEIS.

[InaHMpOBaTh U OCYIECTBIIATH HA IPAKTUKE XUMUYECKHE
SKCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS, I€1aTh BBIBOABI 110
pe3yabpTaTaM 3KCIIEpUMEHTA I10CIIe MTPeIBApUTEIbHOMN
paboTHI.

CnenoBath npaBuiiaM 06e30MacHoO paboThl B 1aboparopuu
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYbl U 000py10BaHHUS.

Hcnonp30BaTh NpU BHINOJHEHUH Y4€OHBIX 3aJaHUI TEKCThI
yueOHUKa, cripaBouHble Matepuansl (Ilepuonnyeckyro
cucremy xumudeckux ssmeMmeHToB 1. 1. Menneneena,
TaOJIMIy paCTBOPUMOCTH KUCIIOT, OCHOBAaHHI U coiel B
BOJI€, MJIEKTPOXUMUYECKUH Pl HAPSIKEHUI METaJIOB)
I10CJIE KOHCYJIbTAIMM C TIEAArOTOM.

Hcnonp30BaTh NpU BHIIOJHEHUH YU€OHBIX 3aJaHUN U B
IIPOLIECCE MCCIIEN0BATENBCKON NEATEIBHOCTH HayYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJEpKaHus,
CIIPaBOYHBIE MaTepuasbl, pecypcsl HTEpHETA ocie
KOHCYJIbTAIlH C [1E€JaroroM.
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Mopenu KpUCTAIIMYECKUX PEIIETOK anmasa,
rpadura, MOJICKYIbI (yriepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yriéM. IIporusoras.
Buneomarepuansl: cunukaTHas IPOMBIIUIEHHOCTb.
Mogenu MOJIEeKyJ OPraHUYECKUX BEILIECTB.
JlaGopaTopHble H IpaKTHYecKne padoThl
JlabGopaTopHbIii OIBIT:

KauectBennas peakiusi Ha KapOOHAT-UOH.
[IpakTuueckue padbOThI:

Ne 11. Ilonmyuenue yriieknucinoro rasa u U3y4eHue ero
cBolicTB. KauecTBeHHas peakius Ha KapOOHAT-HOH.

Neo 12. Pemienue sKkcriepuMEHTANIbHBIX 33/1a4 110 TEME
«Hemertaibry.

Beruncienus

10 YPaBHEHUSAM XUMHUYECKHUX PEaKIMH, €CIU OJUH U3
pEeareHToB JIaH B BUJI€ BOJIHOI'O PACTBOPA C U3BECTHOMN
MacCOBOM J0JEN.

Pa3nen 3. Merasuibl 1 ux coequnenus (20 u)

Tema 7. Oomme
CBOJNCTBA METAJJIOB
(4 9)

OO6m1ast XxapakTepruCTUKa XUMUYECKUX FJIEMEHTOB —
METAJIJIOB HA OCHOBAHUU UX IOJIOKEHHUS B
[Iepnonnueckoil cucTeMe XUMHUYECKUX dJIEMEHTOB

. . MenneneeBa u ctpoeHust aToMoB. CTpoeHHe
MeTauI0B. MeTajumyeckas CBA3b U METaJNINYeCcKast
KPUCTAJIIINYECKAsl PEIIETKA. DIEKTPOXUMUYECKUN Psift
HaIpsDKEHUN MeTauioB. PU3NYECKUEe U XUMUYECKUE
CBOMCTBa MeTaJJIOB. *O011Ke criocoOb! MOTydeHUs
MeTauioB. [IoHATHE 0 KOPPO3UK METAIIIIOB U
OCHOBHBIE CITOCOOBI 3alIUTHI OT KOppo3uu. CIijiaBsl
(cTanb, yyryH, JOPATIOMUHUNA, OpOH3a), UX
MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH. *
JdemMoHcTpanuu

O3nakomiieHHEe ¢ 00pa3liaMi METaJUIOB U CIUIaBOB, UX
(bu3MYECKUMHU CBOMCTBAMH.

PackpbIBaTh CMBICIT U3Y9aeMBIX MIOHSATHIA U IPUMEHSTH 3TH
MIOHATUS MPU ONMCAHUU CBOIMCTB BEIIECTB U UX
MIpEBpAICHUM.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
AJIIEMEHTOB-METAIJIOB U X COSAMHEHUH C YIETOM CTPOCHHSI
UX aTOMOB.

XapakTepu3oBaTh CTPOECHHUE METAJUIOB, 001IKe (PU3nUecKue u
XMMHUYECKHE CBOWCTBA METAJIOB.

XapakTepr3oBaTh 001IMe CIIOCOOBI MOIYYEHHS METAIJIOB
rocje CTPyKTYpHUpPOBaHUSI MaTepHara.

CnenoBath npaBuiiaM 6e301acHoi paboTsl B 1abopaTtopuun
MIPU UCTOJIb30BAHUN XUMHYECKON MOCY 1Bl U 000PYAOBaHMUSL.

[Tpon3BOANTH BEIYHUCICHHUS IO XUMUYECKAM YPaBHEHHUSIM.

Mcnonb30BaTh NpH BHIIOTHEHUU YUEOHBIX 3aJaHUNA TEKCTHI
yueOHHKa, cripaBouHble Matepuaisl (I[leprogunueckyro
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Mopenu KpUCTAIIMYECKUX PEIIETOK METAIOB.
Buneomarepuansl: KOppo3usi METAJUIOB.
JlaGopaTopHble H IpaKTUYecKne padoThl
JIaGopaTopHBIE OBITHI:

O3zHakoMJyieHHEe ¢ 00pa3laMu CIJIABOB METAJIIOB.
3aBUCUMOCTb CKOPOCTH peakLiy MeTaljla ¢ KUCIO0TON
OT NIPUPOJIBI METALIIA.

Boruncienus

— [0 YPaBHEHUSM XUMUYECKUX PEAKLUN, €CIIU OJUH
U3 pEareHTOB COACPKUT IPUMECH

cucremy xumudeckux snemeHToB 1. 1. Menneneena,
TaOJIUILy PAaCTBOPUMOCTH KHUCIIOT, OCHOBAaHUH U COJICH B
BOJIC, SJICKTPOXUMHYCCKHUH PsI/T HANIPSHKEHUH METaJIOB).
Hcnonp30BaTh U BEITIOTHEHUH YI€OHBIX 3aJaHUIA U B
MPOIIECCE UCCIIEA0BATEIIBCKOM AESITEIbBHOCTH HAYIHO-
MONYJIIPHYIO JIUTEPATYPY XUMUYECKOTO CONCPHKAHUSA,
CIIpaBOYHBIE MaTepHalIbl, pecypchl UHTepHETa TIociie
MpeABAPUTEIILHON KOHCYIbTAI[UU C MEaroroM

Tema 8. Ba:kneiimmue
MeTaJJIbl U UX

coeMHeHUs
(16 1)

[Ilenounbie metasl. [lonoxenue B [leproanueckoit
cucteMe xuMuieckux snemenToB /. 1. Menaeneena,
cTpoeHue aroMoB. HaxoxieHue B mpupoe.
duznueckre 1 XMMUYECKHE CBOMCTBA (HA MpUMepe
HaTpus U Kainus). OKCHIIBI ¥ TUIPOKCHUIBI HATPHUS U
kanus. [I[puMeHeHne mea0uHbIX METAJIIIOB M UX
COETUHEHUM.
[I{emouHoO3eMeNbHBIC METAJIJIBI MAarHUN U KaJbIUH,
crpoeHue aroMoB. [lonoxenue B Ilepuognueckoi
cucteMe xuMuueckux snemenToB . 1. Meneneena.
Haxoxnenue B npupone. Puznueckue 1 XUMHUECKUE
cBoiicTBa. BaxxHeiive coeqMHEHUs KabIUsl (OKCH]I,
THJIPOKCU, con). *JKECTKOCTh BOABI M CLIOCOOBI €€
yCTpaHeHus.™
Amromunuii. [Tonoxenue B [lepuoguueckoit cucreme
xuMmHu4deckux sneMeHnToB . 1. Menneneesa, ctpoeHne
atoma. Haxoxnenue B npupoze. dusnveckue u
XUMHUYECKHE cBOiicTBa. AM(OTEpHbIE CBOKCTBA
OKCHJIa ¥ TUJIPOKCHUJIA.
Kenezo: cocras, cBoiicTBa u nosryuenue. [lonoxenne
B [lepuoandeckoil cucreMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, ctpoenue aromMa. Haxoxnenue B
npupoje. Pu3nyeckre 1 XMMUYECKHe CBOWCTBA.
Oxcupl, THIPOKCUIBI U cosn keme3a(ll)

OOBsCHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAJUIOB B IPYyNIax U UX COEAUHEHUH ¢ yuéTOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NUECKUE U XUMUUECKUE CBOICTBA
IPOCTBIX BEIIECTB METAJIOB M UX COEANHEHUH (OKCUIOB,
THIPOKCHUJIOB, COJICH) C OMOPOH Ha CXEMY, CIIOCOOBI MX
HOJTy4eHMs, IPUMEHEHUE U 3HAUCHUE B IPUPOJIE U XKU3HU
YyeoBeKa.

Pacrnio3HaBaTh ¢ IOMOILBIO KAYECTBEHHBIX PEAKII NOHbI
METaJUIOB (MarHus, KaJlblivs, aTFOMUHMS, [IMHKA, )KeJe3a
(2+), xxenesa (3+), meau (2+) ¢ HCIOIL30BAHUEM TAOIHIIBI
"XapakTepHble peaKkIM1 Ha KaTHOHBI'".

[TnaHupoBaTh U OCYLIECTBIIATh HAa IPAKTUKE XUMUYECKHE
SKCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS, I€1aTh BBIBOABI 110
pe3yabTaTraM dKCIIEpUMEHTA.

CrnenoBatb npaBuiiaM O6e30macHoil paboThl B 1a00paTOpUH MTpU
UCIIOJIb30BAaHUN XMMUYECKOU TIOCYbI U 000PYIOBaHUSI.

[Tpon3BOIUTH BEIYUCIECHUS [0 XUMUYECKUM YPABHEHHSIM.

BricTpanBath pa3BEPHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
omopoit Ha HHPOPMAIIHIO U3 YI€OHHUKA U CIIPABOYHBIX
MaTEpUAJIOB, IPAMOTHO UCIIOJIb30BaTh NU3YUYEHHBIN
MOHATUHHBIN anmnapar Kypca XMMUH.

Hcnonb30BaTh Ipy BHITOJHEHUN YYEOHBIX 3a/1laHUM U B
MIPOLIECCe MCCIIEA0BATENbCKOM NeATEIbHOCTH Hay4YHO-
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u xene3a(Ill). MONYJIAPHYIO JIUTEPATYPY XUMUUYECKOTO COIEPHKAHUSA,
JdemMoHcTpauuu CIpaBOYHbIE MaTepHalibl, pecypcsl UHTepHEeTa nocie
B3aunmMopeiicTBue HaTpus ¢ BOJIOK. MpeABAPUTEIIBHON KOHCYIbTALIMU C IEAATOIOM
OkpaiMBanue MmiaMeH HOHAMU HAaTPUS U KaJusl.
OxkpainBaHue IJIaMEHU HOHAMU KaJIbLIMS.
B3anmoneiicTBre OKcuia KanbLUs C BOJOM.
Buneomarepuansl: ropeHue kene3a B KUCIOPOIe U
XJIOpeE.

JlabopaTopHble U MPpaKTHYecKHe PadoThl
JIabopaTopHBIEC OMBITHI:

O3zHakoMmJieHHe ¢ 00pa3amMu allOMUHUS U €r0
CIUTaBOB.

AmMdoTepHbIe CBONCTBA THAPOKCHUIA ATFOMUHHUS.
KadecTBeHHbIC peakiii Ha MOHBI JKeJe3a.
[IpakTuueckue paboTHI:

Ne 13. Pemenue sKCriepuMEHTAIBHBIX 337124 110 TEME
«MeTamib».

Brruuciaenus

110 YPaBHEHUSIM XUMHYECKUX PEAKIIHUil.

Paznen 4. Xumus u okpy:xaomas cpeaa (3 1)

Tema 9. BemecTBa n *HoBsle MaTepuaisl 1 TexHOJIOTuH. Bemiectsa u XapakTepHu30BaTh POJib XUMHUH B Pa3IMYHbIX chepax
MaTepHaJIbl B KU3HH MaTepuasbl B TOBCEIHEBHOM )KM3HU YEJIOBEKA. XUMUS | JI€ATENbHOCTH JIt0JIeH, OCHOBHBIE BEIIECTBA U MaTepHabl,
YyeJI0BeKa U 310pOBbE. bezonacHoe ucnonbp30BaHUE BELLIECTB IIPUMEHSIEMBIE B )KU3HU COBPEMEHHOT'O YEJI0BEKA.
(39 Y XUMUYECKUX PEAKIIUN B OBITY. OOBSCHATH YCIOBHS 0€30MaCHOTO MCIOJIb30BaHUS BEIIECTB U
[TpupoHBIE HCTOYHUKH YTIEBOIOPOIOB (YTroJb, XUMHUYECKHX PEaKiuil B OBITY.
MIPUPOAHBIH ra3, HeTh), MPOAYKTHI UX MEPepadbOTKH, | AHAIM3UPOBATH U KPUTUYECKH OLIEHUBATH HHPOPMAIHIO
UX POJIb B OBITY ¥ IPOMBIIIIEHHOCTH. O BIIMSIHUM TIPOMBILUIEHHOCTH, CENBCKOTO XO35CTBa,
OCHOBBI 3K0JIOTMYECKON TPaMOTHOCTH. XHMHUYECKOE TPAHCIIOPTA U Jp. Ha COCTOSIHUE OKPYKAOLIEH CpeJIbl.
3arpsi3HEHUE OKPYKaIOLIEN cpebl (IPeaeIbHO YMeTh oKka3bIBaTh NEPBYIO OMOIIb [TPH XUMUYECKUX 05KOTax
nonyctuMast KoHueHnTpauus semects — [1JIK). U OTPaBJICHUSAX.
Posnb XMUM B pellIeHUH YKOJIOTHUECKUX MPOodIeM.™ [TpuHuMaTh yyactue B 00CYXJI€HHH MPOOJIEM XUMHUECKONW U

9KOJIOTHYECKON HAITpaBJICHHOCTH, BbICKA3bIBATh
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COOCTBEHHYIO MO3UIIUIO 110 MPodIeMe U MpeaIarath
BO3MOXKHBIE TTYTH €€ PEIICHUS C OTIOPO Ha MH(OPMAIIHIO 13
yuyeOHHUKa U CIPaBOYHbIE MaTepHalibl, pecypchl lHTepHeTa.

INIOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Ne KoJunvecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
B Tema ypoka Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
n/n Bcero
padoThbI padoThI pecypcsl
1 [Ipeamer xumun. Ponp XUMUU B KU3HA 1 bu6nmorexa LIOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TTO3HAHKS B XUMHUU 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d227e
[TpakTueckas padorta Ne 1 «[IpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubmmoreka [JOK
oOpaieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa 1 cMech. CriocoObl 1 bubmmoteka IIOK
pasjielieHus: cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTrueckas Tta No 2 «P HA
5 caf:ceﬁ (Ij; r?pﬂrlzjg:e E(I)IJ{T/ICTIZ;I ?{i)ie;;)eeHHeoﬁ 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [IOK
6 ATOMBI 1 MOIISKY B! . https://m.edsc])lo.ru/ff0d2a6c
7 XUMHYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 clnoKHbBIE BELIECTBA 1 bubmmorexa LJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnuoteka [JOK
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https://m.edsoo.ru/ff0d2d50

Xumuyeckasi popmyia. BaneHTHOCTh aTOMOB
XUMUYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHOcHTENbHAS aTOMHAs Macca. bubnuorexa [{OK
OTHOCHTEIbHAS MOJICKY/IPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6nmoreka [IOK
COCTMHCHUHI https://m.edsoo.ru/ff0d350c
13 KommnuecTtBo Bemectsa. Mois. MossipHas Bu6mumoteka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
XuUMHYeCKasi peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUs NIPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KonMyecTBa, Macchl BEIIECTBA bubnnorexa [JOK
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUI https://m.edsoo.ru/ff0d5708
5 | e e e B 0K
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
19 swamcronenier, Ocoduenme n Bubmioera LIOK
) o https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHU I
20 Konrtponsnas padora Nel o teme bubmuoteka [IOK
«BelecTBa 1 XUMHUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
2 Kucnopon. snevsens n npocroe meeorso Bubmoera LIOK
' https://m.edsoo.ru/ff0d448e
O30H
2 acnopora (peasim oxncenua, ropern) ubmorexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
ITousTHe 00 OKCHIaX
23 Crioco0BbI MOTy9IeHHsT KHCIIOPO/Ia B bu6mmoreka [JOK
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71a00paTOPUU U IPOMBIIIIEHHOCTH.
[IpuMeHeHue kucnopoaa

TemnoBoit 3 PeKT XUMUIECKON peaKIlui,

https://m.edsoo.ru/ff0d497a

bubnunorexa LIOK

24 MOHSATHE O TEPMOXHUMHYECKOM YPAaBHCHHH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
25 | Sapmmammenom et o BuGmtorexa LIOK
P AyX4, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
2| enrmn e tenona BuGnorexa IOK
yi oip poad, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
27 Boxopon — 351eMeHT 1 IPOCTOE BELIECTBO. Bbu6mmotreka [JOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckre U XUMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpuMeHeHre Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIOTAX U COJISIX Bubmuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4YeHust BOA0OPO/Ia B bubmuorexa [IOK
1abopaTopun https://m.edsoo.ru/ff0d4dd0
3| donyeone a sotupamms soxapen BuGorexa LIOK
ya oup AIOpOa, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
. " bubnuoreka [{OK
32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo hitps://m.edsoo.ru/f0d542e
o | Db oo s B 10K
oMY Y https://m.edso0.ru/ff0d55a0
BEIIIECTBA UITH 00BbEMY
o | s oo o o e B 10K
DEAKILIH Ha hitps://m.edso0.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckue 1 XUMUUECKHE CBOMCTBA BObI Bubmorexa OK

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Toustre 00

bub6nmoreka IIOK

36 UHIMKATOpax https://m.edsoo.ru/ff0d59e2
B Kak pacTBoputelb. HackleHHBIE U
37 H:If:CL?HlepI?I:LIeO[I))aCf];IOpH.als/lal(-:]-::i)Baﬂ ;onﬂ bubmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
38 gﬁ;ﬁiﬁ:ﬁiﬁiﬁﬁ: ?)(;f:aﬂi\gp?)g ?: f)?;ZnenéHHoﬁ bubmorexa LIOK
N . < https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHast pabora Ne2 o reme Bu6moreka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
| e s oo BuGorra LOK
’ https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6nmorexa LIOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XMMU4YECKHE CBOMCTBA bubmmnorexka HOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XMUMHUYECKUE CBOMCTBA KUCIIOT bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [IOK
NOJIY4YEHHUs, XUMHUUECKUE CBOIMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnuotexa [JOK
«OCHOBHBI€ KJIAaCChl HEOPTraHUYECKHX https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
48 ['eHeTnyeckas cBsI3b MEXAY KilaccaMu bu6muoreka [JOK

HCOPTaHUYCCKUX CO€IUHEHUH
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https://m.edsoo.ru/ff0d5eba
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bub6nmoreka IIOK

49 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI hitps://m.eds0o.ru/00ad9ch?
0 | e oo soLr X BuGmorera [[OK
o p https://m.edsoo.ru/00ad9ela
COEIUHEHUI
51 Sﬁﬁiﬁiﬁiﬁiﬁi:ﬁggﬂl@lgﬁzﬁ: 0 rpymiax bubmiorexa LIOK
’ pynt https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
52 | comons o sncMOMORTL AL BuGmorexa LIOK
T https://m.edsoo0.ru/00ada52¢
Mennenecena
53 [lepuoapl, IPyIIIbBL, TOATPYIIIILI Bubmzorexa HOK
PHOJIBL TPY » IOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3o0Tomsl https://m.edsoo.ru/00ada342
o | s s ootk s BiGaionss LOK
proa T https://m.edsoo0.ru/00ada6bc
Menneneena
XapakTeprucTuka XUMHYECKOTO BHSMGHTa o Buborexa IIOK
56 ero noJjoxkeHuto B [leproamaeckoit cucreme )
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BuTHs HayKku U npaktuku. 1. U. bubmmnoreka HOK
MeHnneneeB — y4EHBIi, TIeIaror u https://m.edso0.ru/00ada96e
IpaKTaHUH
58 IC)I:Z?C)II\;/II:;II/IZ;IP 22 '3(}?2?}(1)1?1;1 /e giz Ii)CCI/IfICKElSI Bubmorexa OK
K p https://m.edsoo.ru/00adb33c
poBepoyHas paborta
5| oo, Ko sz BuGorera [[OK
p o ) https://m.edsoo.ru/00adb486
Bcepoccuiickast mpoBepouHas paboTa
60 DNEKTPOOTPULIATEIBHOCTh AaTOMOB bubmuoteka [IOK
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XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

61 HonHasg xuMu4deckas CBsA3b 1 bubnmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHast mosipHast XMMUYECKasi CBS3b 1 bubmorexa LIOK
https://m.edso00.ru/00adaab8
63 KoBanenTHast HenoJsipHasi XUMHUYECKasi CBSI3b 1 bubmorexa LOK
https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
64 Crenens okucenus 1 https://m.edscﬂ).ru/OOadae28
65 OKHUCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 Bubmorexa HOK
https://m.eds00.ru/00adb076
66 OKuCINTEIN U BOCCTAaHOBUTEIN 1 bubmnorexa [IOK
https://m.eds00.ru/00adb076
67 1222?2:4??1?3:522 .3251-(1)1/?1;111 31;112;16 «CtpoeHue 1 Bubmorexa HOK
aroma. XIMUHeCKAs CBS3Ey https://m.eds00.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne ni/m Tema YpoKka B Ko]—[Tpo,m,]-[],[e HpaRanecxue 06pa30BaTeJILHbIe
cero
padoThI padoThI pecypchl
IIepnonnueckuit 3akoH. Ilepuonnuecka
1 CI/I(?TIZMI:J.H;II/IMI/II/‘III/éCKI/IX}(I)J'ICMIe)IIjIITg;I I/{:[ 141 ’ 1 bubmmorexa LOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOC 3MEHe CBOIiC
2 Xul;niehgxﬁi 3J1T;{M]?31?T(1;; Ir{IeHIJ;IIIjIX]?r EXTB 1 bubmorexa HOK
PBRIX TP https://m.eds00.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus 1 HOMEHKIATypa Bbu6mmotreka [JOK
3 1 )
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XUMHUYECKOI CBSI3U U THUIIBI bubnunoreka LIOK
4 N 1 .
KPUCTAUTHYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel mo teme
5 «IToBTOpeHue u yriy0neHue 3HaHu 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»
Knaccuukanus XuMU4ecKkux peakiui no bubmuoreka [IOK
6 1 .
pa3IUYHBIM MPH3HAKAM https://m.edsoo.ru/00adbcb0
7 Howmme o rovoremn n rereporemmex 1 BuGmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.
@akTOopbI, BIUAIOIIKXE HA CKOPOCTh bubmuorexa [IOK
8 . 1 )
XMUMHUYECKON PEaKIiu U TIOJ0KEHHE https://m.edsoo.ru/00adc28c
XMMHUYECKOTO PABHOBECUS
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC but6mmorexa [IOK
9 1 )
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 27EKTPOIUTUYECKON JUCCOLMALINH. 1 bubmuotexa [IOK
CwibHbIC U cl1a0bIe 3TEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHbIE ypaBHEHHsI peakui 1 bubmuoreka [JOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOMCTBA KUCJIOT Y OCHOBAHUN

bub6nmoreka [IOK

12 B CBETC NPCACTABICHIH 00 https://m.edsoo.ru/00add5d8
AIIEKTPOJUTUYECKON JUCCOIHAITIT
13 Aponoraanene o8 nopomaRE bumorexa LIOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITonsaTHE O THAPOIN3E COJICH bubnmorexa LIOK
b https://m.edso0.ru/00add9d4
. bubnuorexa [IOK
15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI hitps://m.eds00.ru/00addd12
16 [IpaxTuueckas padora Ne 1. «Pemenue Bbu6mmoteka [JOK
OKCIEPUMEHTAIBHBIX 33704 https://m.edsoo.ru/00addbfa
17 e coms BuGmorera LIOK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
18 OO01mas XxapakTeprCTHKa raJIOreHOB. bubnnorexa [JOK
XMMHYECKUe CBOWCTBA HAa IPUMEpPE XJiopa https://m.edsoo.ru/00addfe2
19 mecae erofiorma omenme Bumiorexa LIOK
» HOIyHeHUe, https://m.edsoo.ru/00ade104
MIPUMCHCHUE
20 lonyaerine oot Koo, e Bunorexa LIOK
Loy ks https://m.edsoo0.ru/00ade348
eé CBOMCTBY»
g | Do o e e BuGaiorss LOK
PCAKIIHH, a p a1 https://m.edsoo0.ru/00ade488
HU30BITKE
29 OOm1ast xapakTepucTika 31eMeHToB VIA- bubmuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorpomnHsie MOJII/I(l)I/‘I‘KaHI/II/I CepEI. Bubmorexa [IOK
23 Haxoxpaenue cepbl 1 €€ coeTMHEeHUN B

pupoje. XMMHYECKHE CBOWCTBA CEPhI

https://m.edsoo.ru/00ade64a
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CepoBonopo, ctpoenue, pu3nueckue u

bubnmoreka [IOK

24 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 gﬁgﬁgizzgi )S/Iel\fl);l{‘jgclf(l;llzﬂ(:o];rj%ICTBa bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMCHEHUE
XUMHUYECKUE PEaAKIIUH, JICKAIINE B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOJTyICHHS bubmuorexa [IOK

26 . .

CepHOU KUCIIOTh. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollen cpesibl COeAMHEHUSIMHU CEPbI
Brrunciienue MaccoBOM OJIU BEIXOOA bu6nmorexa LIOK

27 )

NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuka 31eMeHToB VA-

28 rpynbl. A30T, pacClipOCTpPaHEHHUE B bubnnorexa [JOK
npupoie, GU3NIecKue U XUMHICCKUE https://m.edsoo.ru/00adeea6
CBOICTBA

29 AMMUaK, ero GU3HYECKrue ¥ XUMUICCKHE bubnunoreka LIOK
CBOMCTBA, MOJyYeHUE U PIMEHEHNE https://m.edsoo.ru/00adf004

B lonyacnme mmmmaka, myiene éro Bubmorexa LIOK

s gt https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3ndecKue u bubnmnorexa LIOK
XHUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH

30 aMMOHHS B KaUeCTBE MHUHEPATbHBIX bubnnorexa [JOK
ynoopennii. XUMHUYEeCKOE 3arpsi3HCHHE https://m.edsoo.ru/00adf518
OKpY’KaroIlen cpeaibl COeTMHEHUSIMU a30Ta

B eron pumccane e bubmorexa LIOK

. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Ucnons3zoBanne (1)ocq)aTovB B KaueCTBe Butmiorexa [[OK
34 MUHEpAIbHBIX YA00peHuii. 3arps3HeHue

MIPUPOJIHOM cpenbl hochaTaMu

https://m.edsoo.ru/00adfc20
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Yrnepon, pacnpocTpaHeHue B IpUpo/Ie,

bubnmoreka [IOK

3 bu3rUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pu3snveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bub6nmoreka [IOK
36 )
npo0JIeMbl, CBS3aHHBIC C OKCUJIOM YyIIiepojia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCI0Ta U €€ CoNu bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
R T Busorea 101
yHCHHe y1 ; . https://m.eds00.ru/00ae027e
KauectBeHHast peakiiysi Ha KapOOHAT-HOH
3 opramecsin sewetrem: xak o BuGanorexa IOK
p B https://m.eds00.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 KpemHuwii u ero coequHeHus bubmorexa [IOK
p 8 https://m.eds00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
41 IKCIIEPUMEHTAJIBHBIX 337124 110 TeMe bubmmoteka [JOK
«BaxkHeine HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS»
2 e v Bumorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIMHEHUS»
OO11ast XapaKTePUCTHKA XUMHYESCKIX
3JIEMEHTOB — METAJUIOB. MeTtaiuinueckas bubmuoreka [IOK
43 )
CBSI3b U METAIIMUECKAs KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKrue CBONCTBA METAILIOB
P S buGmiorexa LIOK
P P Harp https://m.edsoo0.ru/00ae1156
METaJIIOB
45 OO6mue cnocoObl MOTyYeHHS] METAJLIOB. bubnmnorexa [JOK

CrnnaBel. Beruncienus no ypaBHEHUSIM

https://m.edso0.ru/00ae1156
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XUMHUYECKHUX PEaKIHid, €ClIi OJIUH U3
pEareHTOB COJEPKUT MPUMECH

46 [TonsiTHe 0 KOPPO3UM METAIIIOB BH6H_HOTeKa 0K
https://m.edsoo.ru/00ae1278
bu6nmoreka [IOK

47 Ienotnpre Merabl https://m.edS(IJlo.ru/Oanl4b2

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU BH6H_HOTCKa 0K
https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHBIE METAJLIbI — KAIbIHUN 1 bubmuoreka [{OK

MarHui https://m.edsoo.ru/00ae15e8

50 Baxueiinme coefMHEHNS KaJIbLIU Bubmorexa LOK
https://m.edsoo.ru/00ae15e8

51 O06001IeHre U CUCTEMAaTH3all|sl 3HAHHIMA

52 XKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPaHESHUS EH6H_HOTeKa 0K
https://m.edsoo.ru/00ae1886

o | ot o e Bumorera 0K

" https://m.edsoo.ru/00aelae8
YCTpaHEHHUs
. bubnuoreka [{OK
>4 AsomHHm https://m.edsc]i).ru/Oan1c64
55 AmdorepHbIe CBOMCTBA OKCHA U bubmuorteka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Kereso https://m.edscI)J(;).ru/00ae1d86
57 Oxcupsl, TUIpOKCH B U conu xxene3a (1) u bubmuoreka [{OK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMAaTH3all|sl 3HAHHMA
o | Lo e o7, e BuGniorsa LOK
. https://m.edsoo.ru/00ae3de8
«BaxHe#mme MeTaIbl M UX COCTMHEHHUS
60 Beruncnenus no ypaBHEHHSIM XUMHYECKUX bubmuoreka [JOK
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peaKkIuii, eciii OJIMH U3 PEarcHTOB JaH B
M30BITKE W COJIEPIKUT MPUMECH.
Brruncienus MaccoBoii JOIM BBIXOa
MPOAYKTA PEAKIINKU

https://m.edso0.ru/00ae1750

61 O060011eHNEe U CHCTEMATH3alMs] 3HAHUI 1
62 KonrtponsHas padora Ne4 o reme 1
«Ba)kHe1me MeTaIbl U KX COEIUHEHUS
63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bub6nmoreka [IOK
YKU3HU Y€I0BEKa https://m.edsoo.ru/00ae3f50
64 XHMMHMUYECKOE 3arpsI3HEHUE OKPYXKaIOIEen 1 Bbu6mmoteka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny SKOJIOTHYECKUX 1 Bu6mmotreka [JOK
pobeM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O6001eH1e 1 1 bu6nmorexa LIOK
CHUCTEMATH3AIUs 3HAHWMA https://m.edsoo0.ru/00ae0d0a
67 PesepBHblil ypok. O60011ieHue 1 1 Bu6moteka [IOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
cUCTEMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Ky3emenko H.E., J/Ipo3noB A. A. u apyrue; non
penakuueit Jlyauna B.B., AkimonepHoe obmiectBo «M3aatenberBo «IIpocBemieHuey
* Xumus, 9 knace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; noa
penakuueit Jlyauna B.B., AkimonepHoe obmiectBo «M3aatenberBo «IIpocBemieHuey

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

Xumus. 8 knacce/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEpHOE
obmiectBo "M3narenscTBo "l[Ipocemenue”, 2023.

Xumus. 9 knacc/I"a6puensu O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEpHOE
obmiectBo "M3narenscTBo "[Ipocemenue”, 2023.

Xumus. 9 knacc/ Epemun B.B., Kyssmenko H.E., JIpo3noB A.A. u apyrue; nox peaakuuen
Jlynuna B.B., AkuuonepHoe obiectBo "M3narensctBo "IIpocBemnienue”.

Xumus. 8 knacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. u apyrue; noa peaakuuen
Jlynuna B.B., AknuonepHoe o01iecTBo AKMoHepHoe o0miecTBo "M3aarenscTBo
"IIpocBenienue".

Ypoku xumun B § kiacce. Meronnueckoe nocoowue. /I'adbpuensa O. C., Octpoymos U. I,
Cnankos C. A., AkcénoBa 1.B. Aknmoneproe obmiectBo "M3narenscro "[Ipocsemenne",
2023.

VYpoku xumun B 9 kiacce. Meronndeckoe nocodue. /I'abpuensu O. C., Octpoymos U. I,
Cnanxos C. A. AkunonepHoe o6mectBo "M3narensctso "[Ipocsemenue”, 2023.

Xumust. 8 kiacc. bazoBeiii ypoBeHs. [IpoBepouHbie 1 KOHTpOJIbHBIE paboThl/ ["abpuensH
O.C., JIpicoBa I'.I". AkumonepHoe o6mectBo "Uznarenscto "[IpocBemenue”, 2023.
Xumust. 9 knacc. bazoBelii ypoBeHs. [IpoBepouHbie 1 KOHTpOJIbHBIE paboThl/ ["abpuensH
0O.C., JIpicoBa I'.I'. Akunonepnoe o6mectBo "U3narensctso "[Ipocsemenue", 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru
https://educont.ru/
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IIpunoxenne 1

®opmbl yuéTa padoyeii nporpaMMbl BOCIIMTAHUSA
B paboyei mporpaMme o XUMUHU

PaGouas nporpamMma BOCIUTAHUS PEATM3YETCsl, B TOM YHCIE, U Yepe3 UCIOIb30BAHNE
BOCIIMTATEJIBHOIO MOTEHIIMANIA YPOKOB XMMHUHU. ITa paboTa OCYLIECTBIIAETCSA B CIEIYIOIINX
dhopmax:

[ToGyxnenue oOyuarommxcsi coONIOaTh HA YpOKEe OOMICTIPHUHSATHIE HOPMBI
[IOBEJICHMsI, IIpaBMja OOIIEHHs CO CTApIIUMHU (ME€JarorM4ecKuMu pabOTHUKaMHM) U
CBEpCTHUKAMHU (00Y4arOIIUMHUCS ), IPUHIUITEI y4eOHON TUCIUIUIMHBI U CAMOOPTaHU3AIHH.
[IpuBneyenne BHUMaHMA OOyYaroIMXCS K IIEHHOCTHOMY acIeKTy M3y4aeMbIX Ha YpPOKax
MIPEIMETOB, SBJICHMM, COOBITUH dYepe3: JIEMOHCTPALUI0 OO0y4arolmMMcs IpPHUMEPOB
OTBETCTBEHHOI'0,  IPaXKJAHCKOIO  IOBEJIEHMs,  IPOSABICHHUS  4YEJIOBEKONMIOOUs U
n00pocepIeYHOCTH
— oOpaleHre BHHMMAaHHUSI Ha HPABCTBEHHBIE AaCHEKThl HAYYHBIX OTKPBITUH, KOTOpbIE
M3Y4aloTCsl B JAHHBIII MOMEHT Ha ypOKE; Ha SIPKUX JIeATeNel KyIbTYpbl, yUE€HBIX, IIOJUTHKOB,
CBSI3aHHBIX C U3y4YaeMbIMU B JaHHBII MOMEHT T€MaMH, Ha TOT BKJIaJl, KOTOPbI OHU BHECIH B
pa3BUTHE HAIEH CTpaHbl W MHpA, HA JIOCTOMHBIC MOIPaYKaHHWS TNPHUMEPHl MX JKU3HU, HA
MOTHUBBI UX [TOCTYIIKOB;

— WCHOJB30BAHME HA YypOKax HMH(POPMALMH, 3aTpardBarolleil BaKHBIE COLUAIBHBIC,
HPaBCTBEHHbIE, STUUECKUE BOIPOCHI

* Hcnonb3oBaHuEe BOCHUTATENIBHBIX BO3MOXHOCTEH COJEpKaHMs y4eOHOro mpeamera
i GopMUpPOBaHMS Y 00YJarOIUXC POCCUMCKUX TPAJUIIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX II€HHOCTEH uepe3 MoA0Op COOTBETCTBYIOLIMX TEKCTOB JUISI YTEHMS,
NpOOJEMHBIX CUTYallMH A1 00CYKI€HHs B KJ1acce

* HMuaunuupoBaHue 0OCYXIEHMH, BbICKa3bIBAaHUI CBOEro MHEHHsS, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOIIEHMS K N3Y4aeMbIM COOBITHSIM, SIBJICHUAM, JTUIIAM.

* BkiroyeHne B ypOK UIPOBBIX NPOLEAYP, KOTOpble TIOMOTarT MOJAECPKATh
MOTUBAIlMI0  OOy4YaroOMMXCsl K TOJYYEHUIO 3HAHUHM, HaJaXHUBAHUIO TO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOILIEHUH B KJacce, MOMOTalT YCTAaHOBIIEHUIO J00pOKenaTebHON
aTMocQepsl BO BpeMsl ypoKa.

* IlpumeHeHne Ha YpPOKE MHTEPAaKTUBHBIX (GOpM pabOThl, CTUMYJIUPYIOIIUX
MI03HABATEIbHYI0 MOTUBAIIMIO O0yYaOIINXCS.

* [lpumenenue rpymnmnoBoil paboThl WM pabOThl B Mapax, KOTOpPbIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM pabOThI ¥ B3aUMOAEHCTBHIO C IPYTMMH 00Y4arOIIUMUCS.

* Bri6op 1 ucnonb30BaHUE HA YPOKAX METOJIOB, METOAMK, TEXHOJIOTUHN , OKa3bIBAIOIINX
BOCIIUTATEIbHOE BO3JIEHCTBHE HA JMYHOCTh B COOTBETCTBUHU C BOCIUTATENIBHBIM HJICANIOM,
LEJIBIO U 33/1a4aMU BOCTIUTAHMS.

* MuaunuupoBaHHe W TOJJIEP)KKA HCCIENI0BATEIbCKONW AEATENbHOCTU IIKOJIBHUKOB B
(opMe BKIIOUEHUS B YPOK PA3JIMUYHBIX UCCIIEA0BATENbCKUX 3a/IaHUM, YTO JJa€T BO3MOKHOCTh
oOyyarolmuMmcsi MpPUOOPECTH HAaBBIKM  CAMOCTOSATEIBHOTO  PEUICHHs] TeOpeTHUeCKOM
npoOJemMbl, TEHepUpOBaHUS M O(OPMIIEHUS COOCTBEHHBIX THIIOTE3, YBaKUTEIBHOTO
OTHOIIECHHS K Iy>KUM UJICSM, ITYOJIMIHOTO BBICTYIIJICHHS, apTyMEHTHPOBAHUS U OTCTABAHUS
CBOEH TOYKU 3PECHUS.

* VYcTaHOBJIEHUE YBaKUTEIBHBIX, JOBEPUTEIBLHBIX, HE(POPMATbHBIX OTHOIIEHUH MEXTY
YUUTENIEM U yYEHHKaMHU, CO3/IaHUe HA YPOKaX SMOLUOHAIbHO-KOM(DOPTHOM Cpebl.
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IIpunoxenne 2

JemMoBepcusi IPOMeKYTOYHOM aTTeCTALMU
110 XUMHH B 8 Kj1acce

Heab: paboTta opreHTHpPOBaHA HA IPOBEPKY YCBOCHHS CUCTEMbI 3HAHHIMA

CTpyKTypa NpoMe:KyTOUHOI aTTeCTAMOHHOI PaGoThl M XapaKTepPUCTHKA 3aJaHMIi:

dopma MpoMeKyTOYHOU pabOThl — KOHTPOJIbHAs paboTa B BUIE TECTA.

Pabora cocrout u3 3 yacreii:

gacTh A — 10 BormpocoB ¢ BEIOOpOM OTBeTa (0a30BbIi YPOBEHB)

gacTh B — 2 3aaHust Ha COOTBETCTBUE U MHOXXECTBEHHBIN BBIOOP (TIOBBIIIICHHBIN YPOBEHB)

gactb C- 1 Bompoc ¢ pa3BepHYTbIM OTBETOM (BBICOKHII ypoBeHb).. Takas ¢opma MO3BOJSET
MPOBEPUTHh 3HAHWS, YMEHUS W HABBIKH COOTBETCTBYIOIIHME 0a30BOMY YPOBHIO HM3YYCHHS Kypca
XUMHH, TOATOTABIMBAET K UTOTOBON aTTECTaIUU.

Bpewms npoBenenus padotsl: 40 MUHYT

Koxudpuxarop
Pa3zgesn nporpaMmmbl KoaunvecTBo | MakcumaabHbIi
3aJaHui NepBUYHbIN
o0aJ1
Crtpoenue aToma Al 1
[Tepuonmueckas Tadbmuma A2 1
XuMHuUecKkas CBI3b A3 1
CreneHb OKHUCIICHUS A4 1
CrpoeHue BenecTna A5 1
THUITBI XUMHYECKUX pEaKIMil A6 1
TexHuka 6€30aCHOCTH A7 1
duznueckue MW XUMHUYECKHUE A8 1
SIBJICHUS
XHUMHUYECKHE CBOMCTBA BEILIECTB A9 1
Brerunciaenne MaccoBoM J10IIH Al0 1
XHMHYECKOTO  DJIEMEHTa B
BEIICCTBE
Knaccrl BelecTs B1 2
H3MmeHeHne CBOKUCTB B B2 2
Ilepuonnueckon cucreme
OKHUCIIUTENBHO - Cl 3
BOCCTAHOBHUTENIbHBIE PEAKIIUU
Hroro 13 17

Yacrte 1 (BbIOEpUTE OAMH BEPHbIH 0TBET U3 YeThIpPeX NPeAJI0KEHHbIX)

A1l B aToMe XUMHYECKOT0 3JIeMEHTa, PacloJI0KEHHOTO B 2 epuoae, 4A rpymine, odiiee
YHCIIO 3JIEKTPOHOB PaBHO

1)3, 2)8,3)15, 4)6

A2 B xakoM psiy 3JIEMEHTOB YCHUIIMBAIOTCS METAJUTMYECKUE CBOMCTBA?

1) Ba—Mg—Ca, 2)Ge—Si—C, 3)Li—»Na—K, 4)C---N—-O.

A3 KoBajeHTHYIO MOJSIPHYIO CBS3b UMEET
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1) N2, 2) O3, 3)N8.28, 4)H28

A4 CBo10 BBICIIYIO CTETIEHb OKUCICHUS a30T MPOSBISIET B COSAUHEHUN
1) NO, 2)NaNOg, 3)NHs, 4) HNO3,

AS5. B KakoMm psiiy pacrosioKeHbl CIOKHbIE BelllecTBa?
1) 02, Al, N 3) HNOs, CaO, PH;
2) Mg, Fe, H,O 4) SI, P4, Fe,03

A6 Kakoe ypaBHEHUE COOTBETCTBYET PEAKIIMM 3aMEIICHUsA?
1) MgO + CO,—MgCOs3, 2) FeCl3 + 3NaOH—3NaCl + Fe(OH)3
3) 2Nal + Br,—2NaBr + I, 4) 2AgBr— 2Ag + Br;
A7.BepHbI Jin CIeIYIONIHE CY>KISHUS O TpaBUiiaX paboThl B XUMHUYECKOH Taboparopun?
A.Ilpu HarpeBaHUM XKUAKOCTEH MPOOUPKY C PACTBOPOM CIIETYET JEPIKATh CTPOTO
BEPTUKAIBHO.
b).B maGoparopuu 3ampenieHo TporaTh BEIIECTBA PyKaMHU.
1).BepHo Tonbko A 2).Bepno Tonbko b
3).Bepnsl 00a cyxaenus. 4).00a cyxaeHUs HEBEPHBI.
A8 K XUMHYECKUM SIBJICHHUSIM OTHOCUTCS

1 )maBnenue napaduHa 2)ropenne OEH3MHA
3)o6pa3zoBaHue nHes 4) 3acaxapuBaHHE BapeHbs
A9. Oxcua docdopa(V) pearupyer ¢

1) HaTpuewm, 2) oxcuyiom cepbi(1V)

3) CepHOI KUCIIOTON  4) THAPOKCHUIOM HATPHSI
A 10. Ha kako#t auarpaMmmMe pacripeiesieHie MacCOBBIX JI0JI€H 3JIEMEHTOB COOTBETCTBYET KO-
JTUYECTBEHHOMY COCTaBY HUTpaTa Kanus?

B1. YcraHoBUTE COOTBETCTBUE:

A. Ca(NO3), 1.Kucnora

B. H3PO, 2.0cHoBaHue
B,Cu(OH), 3 KucinoTHBIN OKCHT
F.P205 4.Conb

B 2. [Ipu BeInonHEeHUN 3aJaHUS U3 TPEUI0KEHHOTO TIEpEeYHs] OTBETOB BhIOEpUTE JBa
MPAaBUIBHBIX U 3AMMIIUTE HUQPPHI 101 KOTOPHIMU OHU YKa3aHbI

B A rpynne npu yBeau4eHUH NOPSAKOBOIO HOMEpA 3JIEMEHTA BO3PACTAET

1) BeICIIasA CTETIEHb OKUCICHUS

2) paauyc atoma

3) BaJIEHTHOCTH 3JIEMEHTA B BOJOPOIHOM COEAMHEHUU

4) 4nciIo 3aNOIHEHHBIX 3JEKTPOHAMU SHEPreTHYECKUX YPOBHEH

5) 2IEeKTPOOTPULIATETLHOCTD JIEMEHTA

Yacrb2. (Oaitme pazsepruymutii omeemnt)

C1. Ucnone3yst METOJ 3JIEKTPOHHOTO OajaHca, COCTaBbTE yPaBHEHUE PEaKIINU
KCIO; + S — SO, + KCI

Ornpenenure OKUCIUTETb U BOCCTAHOBUTEIb.

OuennBanue padoThbl.
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3a BepHbIif oTBeT B yacti A 1-10 — 1 Gann

3a BepHbIi 0TBET B yacTu A-10 — 2 6anna, npu 1 ommbke -106amn
Hroro makcumansHo 14 6ammoB

Kpurepun ouenuBanus C1:

OmnpenesneHsl CTENeHN OKUCICHHUS U COCTaBlleH Oananc — 1 6ar;
BricTaBnensl k03 QHUIMEHTHI B UCXOIHOE ypaBHEeHUE — 1 6a;
Omnpe/eneHbl OKHCIUTENb U BOCCTAaHOBUTEND — 1 6arn (Bcero 3 Gaia)

Uroro makcumanbHo — 17 0aiuios

[Ikana mepecyera NEPBUYHBIX OAIJIOB B OTMETKY

OO0uwmii 6amn 0-7 8-12 13-15 16-17

Ormerka 2 3 4 5

JemMoBepcusi NPOMeKYTOUHOM aTTeCTAlMU
110 XUMHH B 9 Kj1acce

Iesb: paboTa OpueHTUPOBAHA HA IPOBEPKY YCBOCHUS CUCTEMbI 3HAHUI

CTpyKTypa npoMe:KyTOYHOH aTTeCTAMOHHOI Pa00Thl M XapaKTepUCTHKA 3aJaHUI:
dopma NpoMexyTouyHON paboThl — KOHTPOJIbHAs paboTa B BUJIE TECTA.

XapakTepucTUKa CTPYKTYPhI U COJIEPKaHUs IPOBEPOUHOM pabOThI:

Yacmo 1 codepoicum 8 3a0anuti ¢ Kpamxum omeemom (6a308ulil ypo8eHb CIOHCHOCMUL).

A 1. — Crpoenune atromoB nepBbIx 20 XuMHUECKUX 31eMeHTOB [lepuonnueckoit cucrems! /1.
H. Menneneena;

A 2. — Tunbl XuMHUYECKON CBSI3H.

A 3. — Tunsl KpUCTANINYECKUX PELLETOK.

A 4. — CKOpOCTh XUMHUYECKUX PEAKITH.

A 5. — OKHCINTENBHO-BOCCTAHOBUTEINIBHBIE PEAKLIUU.

A 6. — DNeKTpONUTHI U HEINEKTpoNUThl. KaTHOHBI M aHUOHBI. JNEKTPOJIUTHYECKAs
JUCCOLUAIMs KACIIOT, IEN0YeH U CPETHUX COJIEH.

A 7. — YcnoBus npoTekaHus peakuii HOHHOTO 0OOMeHa J10 KOHIIaA.

A 8. — XuMH4ecKue cBOKWCTBA IPOCTHIX BEIIECTB METAJJIOB U HEMETAJIIIOB.

Yacmw 2 codeporcum 2 3a0anusi ¢ Kpamum omeemom (N0BblUeHHbIl YPOBEHb CLOXCHOCMU)
B 1. — KauecTBeHHBIE peakliuy B HEOPTaHUIECKOU XUMHUU

B 2. — XuMmuueckue CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB

Yacme 3 coodepocum 06a 3a0anus C pa36EPHYMbIM OMBEMOM (8bICOKUL YPOGEHb
CR0JHCHOCMUL).

C 1. — B3auMocCBsA3b pa3IUYHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB, OCYILECTBICHHE
MIPeIJI0KEHHBIX MpEeBpalleHu

C 2. — KommekcHas 3a1a4ya, BKJIIOYAKOIIAsl BEIUMCICHUE KOJINYECTBA BEIIECTBA, MACChHI WM
o0BbEMa TPOIYKTOB peaklM{ IO KOJMYECTBY BEUIECTBa, Macce WJIH O00bEMY OJHOTO W3
peareHToB, COAEpKAILEro NPUMECH U pacyeT MPaKTUYECKOrO BHIXOAA TPOIYKTa.
3.0ueHuBaHue paboThI:

3a mpaBUIIBHBIN OTBET B 4acTH A — 1 Gan

3a MOIHBINA MPaBWIBHBIA OTBET B yacTh B — 2 Oamna; ecnum jgomymieHa ojHa ommoka — 1
Oai,

3a HEBEPHBIN OTBET (00s1ee 0JHOM OMMUOKN) UK eTo oTcyTcTBUE — () GasuIoB.

3a monHbIN NMpaBuIbHEINA 0TBET B yactu C — 4 Ganna
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Nroro makcumainbsHo 16 6anios.

Kpurepun ouenuBanus C 1:

o 1 Gaymy 3a Kaxkoe ypaBHeHHe peakiuu (Bcero 3 6ama) + 1 6amr 3a Ha3BaHUS BEHIECTB U
THUII PEAKINH

[Ikana nepecyera NepBUYHBIX OAIJIOB B OTMETKY:

O6mmii 6air | 0-5 6-10 11-13 14 -16

OrmMmerka 2 3 4 5

Ha Brinonnenue padbotsl otBoAUTCS 40 MUHYT.

Bapmuanr 1
Yacmo 1 (évioepume 00un 6epHulii 0Omeen u3 uemuvipex npeodioHceHHbIX)

A 1. B aTome XMMHUYECKOTO 3JIeMEHTa, PACIOIIOKEHHOro B 3 mepuoje, VI rpyrmre, riaBHON
IIOATPYILIIE, 3aps] siApa PaBeH:

1) +3

2) +6

3) +16

4) -16

A 2. HonHas cBsI3b XapakTepHa JIJis:
1)Ss,
2)SOs,
3)K,S,
4)H,S.

A 3. V BellecTB ¢ HU3KOH TeMIiepaTypoi IUIaBJIeHUs] KpUCTAJUITMUECKas peleTka
1)aTomuas
2)uoHHas
3)MonexyssipHas
4)merannuyeckas

A 4. CkopocTb peakiuy IMHKA C COJITHOM KUCIOTONW HE 3aBUCUT OT:
1) KOHLIEHTpAIIK KHCIOTHI
2) cTeneHu U3MeNIbYeHHs [IMHKA
3) naByieHus
4) Temneparypbl

A 5. YcTraHOBHTE COOTBETCTBHE MEXKAY YpaBHEHHEM peakiuu U (HOpMYJIOi BEIIeCTBa,
UTPAIOIIETO B ATOW PEAKIMH POJIb BOCCTAHOBUTENS: K KaXJOH mo3umuu, 0003HAYEHHOUN
OyKBOI1, MOJOEPHUTE COOTBETCTBYIONTYIO TTO3UIINIO, 0003HAYCHHYIO ITU(DPOA.

YPABHEHUS PEAKIMUA ®OPMYVYJIA
BOCCTAHOBUTEJIS
A) 12 +5=F2=2IF5 1) FeO
B) 2FeO + C = 2Fe + CO2 2)Fe
B) SO2 + 12 + 2H20 = H2S04 + 2HI 3) 12
) FeO+4HNO3 = Fe(NO3)3+NO2+2H20 4) HI
5) SO2
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6)C

3anummuTe B OTBET I_II/I(l)pI)I, PAaCIIOJIOKHB UX B IOPAAKE, COOTBETCTBYIOIIEM 6YKBaMZ

A b B r

A 6. K ayieKTposinTaM OTHOCHUTCS:
1) rmroko3a
2) Kpaxmai
3) nuHK
4) XJ0pua IMHKA

A 7. Bona obpa3yercs npu B3auMOACHCTBUU:
1) MgCI2 u Ba(NO3)2
2) Na2CO3 u HC1
3) NH4CIl u NaOH
4) CuSO4 u KOH

A 8. IllenouyHol METaJIJT HATPUH MOTYIAFOT

1) BogopoaoTepMueii

2) yraepoaoTepMueit

3) sanekTponu3om paciiaBa NaCl

4) anextposm3om pactBopa NaOH

Yacmep 2.

B 1. YcraHoBuTE COOTBETCTBHE MEXKIY JIBYMS BEIIECTBAMH M PEAKTHBOM, C IOMOIIBIO
KOTOPOTO MOXHO Pa3IMYUTh 3TH BEIICCTBA.

BEIIECTBA PEAKTHUB
A) Na,CO3 u Na,SiO3 1)Ba(N03)2
b) NH4Cl uLiCl 2)HCI
B) Na,SO, uNaOH 3)AgNO;
4)NaOH
3anuuuTe B OTBET IU(PHI, PACHOJIOKUB UX B MOPSJIKE, COOTBETCTBYIOIIEM OYKBaMm:
A b B

B 2. VYcraHoBuTe COOTBETCTBHE MEXAY BEUIECTBAMHU, BCTYMAIOIMIMMH B pPEaKUUIO U
NPOAYKTaMH X B3aUMOAECHCTBUS

PEATUPYIOUIUE BEHIECTBA MNPOAYKTBI PEAKIIUU
A) Na + H,O 1) Fe(OH),+ NaCl

B) NaO + H,0 2) NaOH + H,

B) NaOH+ SO3; 3) NaOH

I') NaOH + FeCl, 4) Fe(OH)z+ NaCl

5) Na,SO;3; + H,O
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6) Na,SO,4 + H,O
Yacmo 3.
(Oanume pazeeprHymeulit omeem)
C 1. OcymectBuTh nipeBpaiienus. Hazpars BemecTBa. YKazarh THI peakIluil.

Zn — ZnSO4— Zn(OH),—Zn0O
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