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1.IIOSACHUTEJIbBHASA 3AITMCKA YYEBHOI'O IPEIMETA «XUMMUS»

Pabouas nporpaMma 1o XuMHHu JJ1s1 00y4aroIIMXCs € 33/I€PIKKOM ICUXUYECKOT0 pa3BUTHs (1anee —
3[IP) Ha ypoBHE OCHOBHOTO 0O0mero o0pa3oBaHHs TOATOTOBIEHA Ha oOcHOBe {DenepaabHOro
TOCYJapCTBEHHOTO  00pa30BaTEIBHOTO  CTaHAapTa OCHOBHOTO oOmero oOpaszoBanms (IIpukas
Munnpocsemienuss Poccun ot 31.05.2021 1. Ne 287) (manee — OI'OC 0OO0O), DenepanbHoit
aZlanTUPOBAHHOW 00pa30BaTEIBLHON MPOTrpaMMbl OCHOBHOTO OOIIETO 0Opa30BaHUs Il 00YJaIOUIUXCS C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbs (IIpukas Munnpocsemenus Poccuu ot 24 nosiopst 2022 r.
Ne 1025), ®enepanpHoit paboueit mporpaMMbl OCHOBHOTO OOITIETO 00pa3oBaHUs M0 y4eOHOMY MPEAMETY
«Xumusy, GepepanbHON MPOrpaMMBbl BOCITUTAHUSA, C YIETOM PAaCIpeIeNIeHHBIX M0 KilaccaM MPOBEPSEMbIX
TpeOOBaHUil K pe3yiabTaTaM ocBoeHMsI DenepaybHOW aganTUPOBAHHOW 00pa3oBaTENbHONW MPOTPAMMBbI
OCHOBHOT'O 00111ero 00pa3zoBaHus /i 00y4aroIuXCs € 3a€P/KKON IICUXHMYECKOTO PA3BUTHS.

OO0mas xapakTepucTHKA y4eOHOro npeamera « XuMHUs»

VYuebublii mpeaMer «XuMHs» BXOAUT B TpeAMETHYI0 o0nacte «EcTecTBeHHOHay4YHBIE
npeaMeTel». B cucteme ecTecTBEHHOHAaydyHOro OOpa3oBaHUs XMMHUsS KaK y4eOHBIM NpenMeT 3aHMMaeT
Ba)XKHOE MECTO B [MO3HAHUU 3aKOHOB MTPUPO/IbI, (POPMUPOBAHUN HAYYHON KAPTHHBI MUPA, CO31aHUH OCHOBBI
XMMHUYECKHNX 3HaHUH, HEOOXOUMBIX JUIsl IOBCEIHEBHON JKU3HU, HABBIKOB 3/J0POBOTO M OE€30IaCHOTO JAJIs
YeNoBeKa U OKpY KaloIIel ero cpesibl 00pasza *KHU3HH, a TAK)KE B BOCHUTAHUU SKOJOTMYECKON KYIbTYPHI.

VYcnemHocTh U3yd4eHUsl XUMHUM CBSI3aHa C OBJAJEHUEM XMMUYECKMM SI3bIKOM, COOJIOAEHUEM
npaBui  Oe30macHOW  pabOThl MpPU  BBIMOJHEHHMH XUMHYECKOTO  AKCIEPUMEHTa, OCO3HAHUEM
MHOTOYHCJICHHBIX CBS3€H XUMUU C IPYTMMH NIPEAMETaMHU HIKOJBHOTO Kypca.

[Tporpamma BKJItOUYaeT B ce0s1 OCHOBBI HEOPTaHMUECKOM M OpraHnyecKoi XuMuu. I maBHOM nueeit
IIPOTrpaMMBI SIBJISIETCS CO3JaHKe 0a30BOr0 KOMIUIEKCA OMIOPHBIX 3HAHUH 110 XUMUH, BBIPAKEHHBIX B (popMe,
COOTBETCTBYIOIIEH BO3pACTy O0yUaIOIIUXCS U UX 0COOBIM 00pa30BaTEIbLHBIM MMOTPEOHOCTSIM.

B conepxaHuy JaHHOTO Kypca MPeACTABICHBI OCHOBONOJIAraloIue XMMUYECKHE TEOPETUIECKUE
3HAHMSI, BKJIIOYAIOLIUE U3YyYEHHE COCTaBa U CTPOEHHUS BEILIECTB, 3aBUCUMOCTU UX CBOMCTB OT CTPOEHUS,
IIPOrHO3MPOBAHUE CBOMCTB BEIECTB, MCCIECJOBAHUE 3aKOHOMEPHOCTEH XHMHUYECKUX IPEBPACHUN U
IyTel yNpaBiIeHUs UMH B LEJSAX [TOJIyYE€HUS BELIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY U3y4eHHUSI HEOPraHUYECKON XMMHUH COCTABIISIET aTOMHO- MOJIEKYJIIPHOE
yuenue, llepuonuuecknii 3akon J[.M1. MenneneeBa ¢ KpaTKMMU CBEIECHHUSAMH O CTPOCHHUM aTOMa, BUIAX
XUMHUYECKOH CBSI3H, 3aKOHOMEPHOCTSIX IPOTEKAHUS XUMHUYECKUAX PEAKIIHN.

B u3yuenun Kypca 3HauMTEIbHAS POJIb OTBOAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY: IIPOBEIEHUIO
IPAaKTUYECKUX M JIa0OpaTOpHBIX padOT, OMHUCAHUIO PE3YJIbTATOB YYEHHUYECKOI'O 3KCIEPHMEHTa,
COOJIIOJICHUIO HOPM H TTpaBHJI 0€301acHOi paboThl B XUMHUYECKON J1ab0paTopuu.

Peanuzarust maHHOW mporpaMMmbl B mporiecce oOydeHHs Mmo3BoJUT oOydarommmcs ¢ 3I1P
YCBOUTH KJIHOYEBBIE XUMUYECKHE KOMIIETEHIIMM U TIOHATH POJIb U 3HAYEHHE XUMUHU CPEAU IPYTUX HAYK O
IIPUPOZE.

W3yuenne XMMHH CIIOCOOCTBYET (hOPMUPOBAHMIO Y 0OYYAIOUIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOCHHIO OOIIIEHAYYHBIX METOI0B (Ha0II0IeHHE, N3MEPEHNE, SKCTIEPUMEHT, MOJICITUPOBAHUE), OCBOCHHIO
IIPAKTUYECKOI0 MPUMEHEHUS HAyYHBIX 3HAHWN, OCHOBAHHOTO HA MEXIPEIMETHBIX CBA3SX C IMPEIMETAMU
«Oxpyxarommit  mup», «dusukan, «buonorus», «l'eorpadus», «MartemaTuka» u GHopMuUpyeT
KOMITETEHIIMH, HEOOXOIUMBIE JUTSI TPOAOIDKEHHS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HaYK.

N3yuenne xuMum cnocoOCTByeT pa3Butuio y oOydarommuxcs ¢ 3IIP mpocTtpancTBeHHOTO
BOOOpakeHus, (PyHKIIMOHAIBHOM I'PaMOTHOCTH, YMEHHUS BOCIPHHUMATh U KPUTUYECKH aHAIM3UPOBATH
MH(POPMALIKIO, IPEICTABICHHYIO B pa3IMYHbIX (popMax. 3HAUUMOCTb MTPEeIMETa sl Pa3BUTHSL )KU3HEHHOH
KomrereHIMM oOydaronuxcss ¢ 3[IP 3akimrouaercs B yCBOGHMHM OCHOBBI XHUMHYECKUX 3HAHUH,
HEOOXOIUMBIX [UIl TIOBCEIHEBHOW >KM3HM; HABBIKOB 30pOBOIO M 0O€30MIaCHOrO JUIsl 4YeJIOBEKa U
OKpY’KalolIel ero cpenbl 00pasa >KU3HU; GOPMHUPOBAHUH IKOJIOTUUECKON KYIbTYPBHI.

IIporpamma oTpaxaer coaep)kaHue oOydeHHs HpeaMery «XHMHUsS» C Y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTel oOyuatommuxcs ¢ 3[IP. OBnaneHue y4eOHBIM MPEAMETOM «XUMHUS



NPECTaBIsIeT ONpPEICNeHHYI0 TPYAHOCTh Uit oOywaroumxcs ¢ 3IIP. DTo cBsi3aHO ¢ OCOOCHHOCTAMHU
MBICIIUTENIBHOM /€ATeNIbHOCTH, NEPUOJUYECKUMHU KOJICOAHUSAMU BHUMAaHMS, MajlbIM OOBEMOM MaMSATH,
HEIOCTaTOYHOCTBhIO OOIIEro 3amaca 3HAHWH, MOHMKEHHBIM IIO3HABATEIBHBIM HHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOTO Pa3BUTHSL.

Jlns mpeonofieHusl TPYJHOCTEH B M3Y4eHHMH Y4YeOHOro mpeaMera «XUMHs» HeoO0Xxoauma
ajanTanusg o0beMa M XapakTepa ydyeOHOro MaTepuala K I103HaBaTEIbHBIM BO3MOYKHOCTSM JaHHOH
KaTeropuu oOy4aroIuXcs, YyYeT MX OCOOCHHOCTEH pPAa3BUTHUSA: HCIOIB30BaHHE AJITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSA3EH, IOCTENIEHHOE YCIOKHEHNE N3y4aeMOro MaTepuaia.

[Ipu wm3ydyeHUM XUMHUH HEOOXOAMMO OCYUIECTBISATH B3aMMOACHUCTBUE HA MOJIMCEHCOPHOM
OCHOBE.

Teopernuecknii MaTepuan pEKOMEHAYETCsl U3y4aTh B IIPOLECCE MPAKTUYECKON IEATEIbHOCTH.
B03MO0>XHO BbIIEICHHE OTAEIBHBIX YPOKOB Ha PEIICHHUE 3a7a4 B CBSA3H CO CIIOKHOCTBIO aHAJIN3a TEKCTa
obOyugaromumucss ¢ 3[IP. Opranudeckoe €IWHCTBO MPAKTUYECKOW M MBICIUTEIHHON JeSTeNTbHOCTH
o0yJaroIuxcsi Ha ypoKaXx XUMHH CHOCOOCTBYET HPOYHOMY U OCO3HAHHOMY YCBOEHHMIO Oa3MCHBIX
XUMHUYECKHX 3HaHUH MW yMmMeHMid. Oco0oe BHMMaHUE TpPU HM3YyYCHUH XUMHH YACTSACTCA H3YyYCHHIO
«CKBO3HBIX» MOHATHH U (POPMUPOBAHHIO HABbIKAa CTPYKTYPHUPOBAHUS MaTepHaJa.

ean n 3axaun n3ydyeHus yueOHOro npeamera « XuMms»

OO01ue mey U3yvdeHus: yueOHOro rnpeamera « XuMus» rnpeactaBieHsl B @enepanbHoil padoueit
IporpaMMe OCHOBHOIO o01iero oOpasoBaHus. OHU aKTyaJIM3UpPOBAaHbI C YYETOM HOBBIX IPHUOPHTETOB B
CHCTEME OCHOBHOTO 00IIero oOpa3oBaHUs, HANPABIECHHOCTH OOYYEHHUs Ha Pa3BUTHE U CaMOpPa3BHTHE
JUYHOCTH, POPMHUPOBAHUE €€ UHTEIUIEKTa U 001Iel KyabTypbl. O0yueHHe YMEHHIO YIUThCS U IPOIOIKATh
cBO€ 00pa3oBaHME CaMOCTOSITEIBHO B HACTOSIIEE BpeMs SBISETCS OJHOM W3 BaXXHEWIIMX (YHKLIUH
y4EOHBIX IPEMETOB, B TOM YHCIIE U «XUMHM.

Jas odyuaromuxcs ¢ 3IIP, tak ke, Kak ¥ JUI1 HOPMAaTUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOLIMX OCHOBHYIO 00pa3oBaTeIbHYIO NpPOrpaMMy, JOMHHHpPYIOLee 3HA4YeHUe NMPHOOpeTarT
TaKHe LeJIH, KaK:

(GopMHpOBaHHE HHTEUIEKTYyaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY MIPUHATHUIO PEIIEHHUH, CIIOCOOHOM aganTupoBaThCs K OBICTPO MEHSIOIMIMMCSL YCIOBHSIM
KU3HU;

HaNpaBICHHOCTh O0YYEHHUsI Ha CHCTEMAaTUYeCKOe NMPHOOIIEHHE yJaluXcs K CaMOCTOSITEIbHON
IIO3HABATEIBHOM JI€ATEIbHOCTH, HAYYHBIM M MPAKTHMYECKUM METOJaM IIO3HAHUA, (HOPMHUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMUU;

oOecrieueHWe  YCJIOBHM, CIIOCOOCTBYIOIIMX  IMPUOOPETCHHUIO  OOYYAIOIIMMUCS  ONBITA
pa3HoOoOpa3HOW JEATENbHOCTH, IO3HAHUS M CaMOINO3HAHMs, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIUI ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB AEATEIBHOCTH;

(dbopmMHpoBaHKE YMEHUN OOBSCHATH M OLIEHUBATD SIBICHUS OKPY)KAIOLIET0 MHpa HAa OCHOBaHUU
3HAHUU U OIBITA, NOJYYEHHBIX IIPU NU3YYCHUN XUMHH;

¢dopmupoBaHue y OOYy4YaIOIIMXCS T'YMaHHCTUYECKUX OTHOIIEHHM, NOHMMAaHUS LIEHHOCTH
XMMHUYECKUX 3HAHUHM Ul BBIPAOOTKU SKOJIOTMYECKH 11€JeCO00Pa3HOro MOBEACHUs B OBITY M TPYIOBOM
JEATEIbHOCTH B LEJAX COXPAHEHUsI CBOETO 30POBbs U OKPYKAIOLIEH IPUPOIHOU CpEebl;

pa3sBUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO M CaMOBOCIIUTaHHUIO Ha
OCHOBE YCBOEHHUS OOIIECYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HalpaBJIEHHOCTH JalbHENIIEro 00yYeHHUs.

Kypc HampaBieH Ha peuieHre ciaeIyomux 3a1a4, 00ecIeyrBaoIUX PeaTn3alnio JHYHOCTHO-
OPUEHTHPOBAHHOI'O U JIEATEILHOCTHOIO MOAXO0J0B K 00ydeHuto xumun odydarommxcs ¢ 3I1P Ha ypoBHe
OCHOBHOT'O 00111ero 00pa3oBaHUs:

(dbopMHpOBaHKE MEPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX IPEACTABICHUN O BEIECTBAX, HX
IIPEBPALLCHUAX U IIPAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE TMOHATUMHBIM allapaTtoM U CUMBOJIMYECKUM
A3BIKOM XMMMH;

0CO3HaHHE O0BEKTHBHON 3HAUMMOCTH OCHOB XMMHUYECKOH HayKd Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMHYECKUX IPEBPAIICHU HEOPraHWYECKUX M OPraHUYECKUX BEILECTB KAK OCHOBBI



MHOTHX SIBJICHUH JKUBOM U HEXXUBOM MPHUPOIBL; YIiTyOJIeHUE MPEICTaBICHUH O MaTepUAIIbHOM €MHCTBE
MUpa;

OBJIa/ICHUE OCHOBAMU XUMHUYECKON IPAMOTHOCTHU: CITIOCOOHOCTBIO aHATTM3UPOBATH U OOBEKTUBHO
OLICHUBATh >KU3HEHHBbIE CHUTYyallUH, CBSI3AHHBIE C XUMHEH, HaBbIKAMU O€30MAaCHOTO OOpaIeHUs C
BEIIECTBAMM, MCIIOIb3YEMBIMU B IIOBCEJHEBHOM >KM3HM; YMEHHEM aHAJIU3UpPOBaThb M IUIAHUPOBATH
9KOJIOTMYECKH Oe30MacHOe MOBEICHUE B LIETSAX COXPAaHEHUS 37J0POBbS U OKPYXKAIOUIeH cpelibl;

(dbopMUpOBaHHE YMEHUH yCTaHABIUBATH CBS3U MEXKIY peaTbHO HAOIIOJAeMBIMU XUMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMHU, IPOUCXOAAIIUMHU B MUKPOMHUPE, OOBSCHATH MPUUUHBI MHOTOOOPAa3Hsl BELIECTB,
3aBUCHUMOCTb MX CBOWCTB OT COCTaBa M CTPOEHUS, & TAK)XKE 3aBHCHUMOCTb IPUMEHEHMS BELIECTB OT HUX
CBOMCTB;

pUOOPETEHUE OTIBITA UCIIOJIb30BAHMS PA3IMYHBIX METOIOB U3yUEHUS BEIIECTB, HAOMIOCHNS 32
UX TPEBpAICHUSIMU IMPU NPOBEICHUHM HECIOKHBIX XMMHYECKHX SKCIIEPHUMEHTOB C HCIIOJIb30BaHHUEM
71a00paTOpPHOTO 000PYAOBAHUS U IPUOOPOB;

(dbopMHUpoOBaHKE MPEICTABICHUA O 3HAYEHWU XMMHUYECKOH HAyKW W PEIICHHH COBPEMEHHBIX
HKOJIOTHUECKUX MPOOIIEM, B TOM YUCIIE B MIPEAOTBPAILICHUN TEXHOTCHHBIX M HKOJIOTHYECKUX KaTacTpod.

Oco0enHocTn 0TOOpPa M aaNTAIIMU Y4eOHOr0 MaTepHaJia 1mo XuMum

OOyuenue yuyeOHOMY MpeaMeTy «XUMHUs» HEOOXOIUMO CTPOUTHh HA CO3JAaHUM ONTHUMAIbHBIX
YCIIOBUH ISl yCBOGHUS MPOTpaMMHOro Marepuana odydatouumucs ¢ 3I1P. bonbioe BHIMaHKE TOTKHO
OBITh yesIeHO 0TOOpY yueOHOro MaTepuasa B COOTBETCTBUU C IPUHILIUIIOM JOCTYITHOCTH MPU COXPaHEHUH
obmero 6a3oBoro ypoBHs. OH JOMKEH IO COACpPKAHUIO U 00beMy OBITh aZaNTUPOBAHHBIM IS
obyugaronuxcsi ¢ 3[IP B cOOTBETCTBHMU C WX 0COOBIMH OOpa3oBaTeIbHBIMU MOTpeOHOCTAMH. Cremayer
00JIerdynTh OBNAZICHHE MaTepuanioM oOyyaromumucs ¢ 3I1P mocpencTBoM ero AeTalbHOr0 OOBSICHEHUS C
CUCTEMAaTUYECKUM MOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B MPUMEHEHUH 3HAHWH C HMCIOJIb30BaHHEM
IPUEMOB AJITOPUTMU3ALINN U BU3YAJIbHBIX OMOpP, 00yUeHUs CTPYKTYPHUPOBAHHUIO MaTepUaa.

bonbiioe 3HaueHwe A1 MOJHOLIEHHOTO YCBOEHHUS Y4eOHOTro Marepuaja HMeeT oropa Ha
MEKXITPEIMETHBIE CBSI3U BOIPOCOB, U3YYAEMBIX B JAHHOM KypcCe, ¢ TAKUMH Y4E€OHBIMH MpEeIMETaMU Kak
«"eorpadusy, «dusukay, «buonorusy. [1o3Bonss paccMaTpuBaTh OAMH U TOT K€ YU4€OHBIN MaTepHall C
pasHBIX TOYEK 3PEHHUS, MEXKIPEIAMETHBIE CBA3M CIOCOOCTBYIOT €ro JydlleMy OCMBICICHHIO, Ooiee
MPOYHOMY 3aKPETJICHHUIO MOJIyY€HHBIX 3HAHUN U MPAKTUYECKUX YMEHUH.

[Tpu mOATrOTOBKE K YpOKaM YUUTEINb JTOJKEH MPeTyCMOTPETh (POPMHUPOBAHUE Y O0yHArOIIUXCS
YMEHHMM aHaJu3upoBaTh, CPaBHHUBATh, 0000INATh M3y4aeMblil MaTepuall, IUIAHUPOBATh MPEACTOSIIYIO
paboTy, OCyIIECTBIATh CAMOKOHTPOJIb. HeoOX0qMMO MOCTOSIHHO CIEAUTH 33 MPAaBUIBLHOCTHIO PEYEBOTO
odopmiieHUs BhICKa3bIBaHM oOyuatomuxcs ¢ 311P.

B cBia3u ¢ OCOOCHHOCTSIMM TIOBEACHHUS M JAEATENbHOCTH, oOyuatonmxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTAaHM30BAHHOCTH) HEOOXOIMM CTPOXKAUIINNA KOHTPOJIb COOJFOACHUS TMPaBUI
TEXHUKU 0€30MaCHOCTH NP MPOBEIEHUH Ja00paTOPHBIX PadOT B XUMHUECKOM KaOMHETE.

Bunabl nesrensbHoctu odydarwmmuxcs ¢ 3I1P, 00yc/ioB1eHHbIE 0C00BIMH 00pPa30BaTEJIbHBIMH
MOTPEOHOCTAMH M 00ecreYyuBaKIINe OCMbBICJIEHHOE OCBOEHHE COJEePKAHUM O00pa3oBaHHMs IO
npeamMerty « XuMus»

Conepxanne BUAOB JeaTesibHOCTH oOydarontuxcs ¢ 3[IP Ha ypokax XMUMHH OmpenensieTcss ux
0co0bIMH 00pa3oBaTenbHBIMH TOTpeOHOCTIMU. [ToMuMo mupoko ucnonbzyembix B @OIT OO0 obmux ams
BCeX OOY4YaloIIMXCS BHUJIOB JEATEIBHOCTH CJIEIYEeT YCUIUTh BHJbI JCSTENbHOCTH, CHELM(PUYHBIC AJIs
JTAHHOM KaTeropuu o0ydarouIuxcs, Ui 00ecreueHus: OCMBICIIEHHOT'O OCBOCHUS CO/IepKaHus 00pa30BaHUs
10 MPEAMETY: yCUJICHHE NMPEAMETHO-NPAKTUYECKON IEeATENbHOCTH C aKTUBU3ALKENH CEHCOPHBIX CHCTEM;
YepeOBaHUE BUAOB JEATEIbHOCTH, 3aJEHCTBYIOILMX pPAa3JIMUHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
MaTepuaia C OMNOpPOW Ha aJIrOpuTM; «IIOUIArOBOCTHY» B M3YUYEHHUUM MaTepHalla; HCIOIb30BaHHE
JIOTIOJTHUTEIILHON BU3YaJIbHOW OMOPHI (ILIaHbI, 00pa3Ibl, CXEMBbI, IIa0JIOHBI, OMOpHbIe Tabmuubl). Jlms
pazButus y obOyuaroumuxcs ¢ 3[IP ymeHuss nenatb BBIBOABI, (POPMHpPOBAHUS T'PAMOTHOTO PEUYEBOTO
BBICKa3bIBaHUS HEOOXOMMO UCIIOJIb30BaTh OMOPHBIE clI0BA U Kiuie. Oco6oe BHUMaHHE CIEAYET YIACTUTh
00yUYEHHIO CTPYKTYPUPOBAHHIO MaTepUaia: COCTaBIIEHUE PUCYHOUHBIX U BEpOATbHBIX



CXEM, COCTaBJICHHE TaONHI], COCTaBJICHUE KiIacCU(PUKAUK € O003HAUCHHBIMH OCHOBAaHUSMH JUIS
KJIacCU(UKALUU U HAMOJHEHNUE UX IPUMEPAMU U JIp.

[IpumepHas TemaTnueckas ¥ TEpMUHOJIOrHYEcKast Jekcuka coorserctByer @OIT OOO0.

st obydarommxest ¢ 3IIP cymiecTBEHHBIMU SBISIFOTCS TIPUEMBI pabOTBI C JICKCHUYECKUM
marepuajioM mno mnpeamery. IlpoBoautcs cnenumanbHas paGoTa MO BBEICHHWIO B aKTHUBHBIA CIIOBaph
00y4aroIuXcsi COOTBETCTBYIONIEH TepMHHOIOTHH. V3ydaemble TEpMUHBI BBOISTCS Ha MOJMCEHCOPHOM
OCHOBe, 00s13aTeNIbHAa BU3yalIbHAsI OIEPIKKA, allTOPUTMBI paObOTHI C OIIpeesIEHUEM, OIOPHBIE CXEMBbI IS
aKTyaJlu3alui TEPMHUHOIOTHH.

YUYET BOCIIUTATEJBHOI'O IOTEHIIUAJIA YPOKOB XUMUSI

OrpoMHasi pojb B BOCHUTAHUU W (HOPMUPOBAHMH YEJIOBEKAa MPHUHAIICKUT XUMHUHU - HayKe 00
OKpykatomieM Mupe. YToObl HAlTH MyTH pelIeHus TPoodIeM, HYy)KHO XOPOIIIO MPEACTaBIATh, KaK YCTPOSH
Halll MHp, 3HaTh OCHOBHBIC (YHIAMEHTAbHBIE XHMHUYECCKHE 3aKOHBI, YMETh WX aHaJIH3HpPOBATH,
UHTEPIPETHPOBATH, IPUMEHSTh, YMETh IPOTHO3UPOBATH Pa3BUTHE CUTYAIIUU M HaXOJUTh MYTH PELICHMUS.
dunocodcekast popmyrna ypoka XUMHUHU: BOCXOXKICHUE OT KOHKPETHBIX (PaKTOB K SIBIICHUSIM, OT SIBJICHUH K
KU3HECHHBIM 3aKOHOMEPHOCTSIM.

Bosbinyto pois B peann3anuy BOCIHTATELHOTO MMOTSHIIMAIA HTPAIOT 3a/1a41, KOTOPBIE PEIIA0T
Ha YpOKax ydJalluecs, 3aJauyd MHTEPECHBbIC MO COJACp)KaHHUI0, OoraTble MAESIMH, MMEIOLINE HECKOJIBKO
cnoco0oB pemnienus. [TogOupast crieruantbHBIM 00pa3oM 3a7adi, MOYKHO OCYIIECTBIISTh U HDABCTBEHHOE, U
HKOHOMHUECKOE, M SKOJIOTHYECKOE BOCIIHUTAHHE.

OnHO¥ N3 BaKHEHIINX 33134 YPOKOB XMMUHU SIBIIICTCS BOCIIUTAHUE TTATPHOTHYECKOTO OTHOIIICHHS
K UCTOPUU ¥ COBPEMEHHOMY COCTOSIHUIO XUMUYECKON HAyKH.

BocruraTenpHblli MOTEHIMAN y4eOHOTO Tpeamera «XHWMHUsS» Ha YPOBHE OCHOBHOTO OOIIETO
00pa30BaHUs pean3yercs Ha JesITeIbHOCTHON OCHOBE Yepes:

* MpHBJICYCHUE BHUMAHHS OOYYAIOIIUXCS K IEHHOCTHOMY acIlleKTy M3y4aeMbIX Ha YpPOKax sIBIICHHH,
OpraHu3auio paboThl ¢ MOIy4aeMOl Ha ypoKe MHPOpMaLnell XUMUYECKOTO CO/IepKaHus, BKIIIOYast
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX XHMHHW; aHAM3 W KPUTHUYECKOE OIICHWBaHUE
UH(pOPMAIHIH;

* MPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX (POpM pabOTHI ¢ 00YJarOIIUMHUCS: MHTEIUICKTYalbHBIX WP,
CTUMYJIUPYIOIIMX TO3HABATEIbHYI0 MOTHBAIMIO OOYYaIONIMXCS; ITUIAKTUYECKOTO Tearpa, Te
MOJTyYCHHBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPATBHBIX TOCTAHOBKAX; TPYIIIIOBOW paOOThI HIIH
paboThl B mapax, KOTOpbIe y4aT 00y4aromuXcsi KOMaHAHOH paboTe W B3aUMOJEHCTBHIO C JPYTUMHU
00yJaroIuMuCs;

* WHUIMMPOBAHUE M TOAJCPKKY HCCICAOBATEIBCKON NEATENPHOCTH OOYYaloIMXCsi B paMKax
peanu3anii UMH WHAWBHIYaIbHBIX ¥ TPYIIOBBIX HCCIEAOBATEILCKAX MPOEKTOB, YTO JaeT
00y4aroImuMcsi BO3MOXXHOCTh TPUOOPECTH HABBIK CAMOCTOSITENIHOTO PEIIEHUS TPOOIEMbI, pa3BUBACT
YMEHUS HAOIIOIaTh TPUPOIHBIC SIBIICHHS, BHITTOTHSTH OIBITHI U SKCIIEPUMEHTAIBHBIE HCCIICAOBAHUS C
MCIIOJIb30BAHUEM H3MEPHUTENIBHBIX MPHUOOPOB, (OPMHUPYET HABBIK T'€HEPUPOBAHUS U O(GOPMIICHUS
COOCTBEHHBIX WJICH, HABBIK IyOJIMYHOTO BBICTYIUICHUS TIEpel] ayAUTOPUEH, apryMEHTHUPOBAHHS H
OTCTaMBaHUs CBOEH TOUKH 3pEHHS;

* 3HAKOMCTBO cO cepamu TpoPECCHOHATBHON NESTENPHOCTH, CBSA3aHHBIMH C XHMHEH, U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTIKCHHMSX XHMHUYECKOH HayKu, 4TO
CIIOCOOCTBYET pPa3BUTHIO TIPEICTABICHUA O BO3MOXKHBIX cdepax Oymymiedt mpodeccrnoHaTbHOU
JesTeIbHOCTH, CBI3aHHON C XUMHEMH, OJrOTOBKA K AaJbHEHUIIIEeMy 00Y4YE€HHUIO B 3TOM HAIIPaBICHUU U
OCO3HaHHOMY BBIOOPY OOydJaromumucs oyayuiei nmpodeccuu;

* YCTAQHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUS MEXAY YYUTEIIEeM M YYCHHKAMH, CIIOCOOCTBYIOIIHX
MO3UTUBHOMY BOCIPHUATHIO YyYallUMHCA TpeOOBaHMW M TPOCBO YYHMTENsl, AaKTUBHU3ALUU UX
MO3HABATEIBHON JIEATETFHOCTH U aKTUBHOCTH;

* mo0yX/aeHue oOydJarouxcss K COONIIOJCHUIO HA YPOKE OOIIEHPUHATHIX HOPM IOBEICHHUS, MPaBHI
OOIIIEHHUs CO CTAPIIUMHU (YIUTEIISIMH ) U CBEPCTHUKAMHU (IIIKOJIbHUKAMH );



* HUCIIOJIb30BAHUE BOCIHTATEIbHBIX BO3MOXKHOCTEH COJEp)KaHUs Y4eOHOro TpenMmera dYepes
JAEMOHCTpAIHIO 00yYaIOIIUMCs IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO MOBEICHNUS, IPOSIBICHHS
YeJI0BEKOII00US M T0OPOCEpACUHOCTH;

* OpraHu3anuio ne)crBa MOTHBUPOBAHHBIX M APYAWPOBAHHBIX Y4alIUXCs HAJ MX HEYCIEBAIOIIMMU
OJIHOKJIACCHUKAMH.

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O MNPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

la6puensu O. C., Octpoymos U. I'., Cnaakos C. A. Xumus 8 knacc.-M.: [Ipocemienue, 2024 6a30BbIi
["a6puensu O. C., Octpoymos U. I'., Cnaakos C. A . Xumus. 9 knacc. YueOHUK 6-¢ u3gaHue,
crepeorunHoe. - M.: IIpocenienue, 2024. ba3zoBblili ypoBeHb

2.COAEP) XAHUE YYEBHOI'O NIPEJMETA «XUMUS»

8 KUIACC

IlepBoHa4ya/JbHbIe XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XuMHM B KU3HU 4YEJIOBEKAa. XMMHS B CUCTEME HayK. Tena W BEIIECTBA.
®usnueckue CBOMCTBA BEHIECTB. ArperaTHoe COCTOsiHME BemiecTB. [IOoHATHME O MeTonax MO3HaHUS B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3aeneHus: CMeceu.

ATOMBI U MOJEKYJbl. XUMHAYECKHE 37€MEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocTeie n
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOCUTENbHAs aTOMHAst Macca. OTHOCUTENbHASI MOJIEKYJISIpHas Macca. MaccoBast 1071
XUMHYECKOTO AJIEMEHTA B COCIUHEHHH.

KonuuectBo BemiectBa. Monb. MounsipHas macca. B3auMocBsi3b KOJMYEeCTBA, MacChl U 4ucia
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacuérsl mo popmynam XUMHUYECKUX COETMHEHUH.

Du3nYecKue U XMMUYECKHE ABJICHUSA. XUMHUECKas peaklus U €€ NMpU3HaKU. 3aKOH COXpPaHEHUs
Macchl BeHIeCTB. XUMHUYeckue ypaBHeHUs. Krnaccudukanus XUMHUYECKUX peakuuil (coeluHeHus,
pa3noKeHus1, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XUMHUECKOM MOCY/I0H, TpaBUIaMH pabOTHI B 1a00paTopuu U MpuéMaMu oOpalieHus
¢ 1a00paTOPHBIM 000PYI0BAHUEM, H3YUCHHE U OTIHCaHUE (PU3NYECKUX CBOMCTB 00Pa3l0B HEOPTAHMYECKHUX
BEIleCTB, HaOmo/eHne (Qu3ndeckux (TUIaBIieHWE BOCKA, TasHHUE JIbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCAIUSl BOJbI) U XMMHUYECKHX (TOpPEHHME CBEYH, MPOKAJIMBAaHWE METHOU MPOBOJIOKH,
B3aUMOJICIICTBUE MeNla C KHUCJIOTOM) SIBICHUH, HAONIOJCHHE M ONHMCAaHUE MPHU3HAKOB MPOTEKAHUS
XUMUYECKUX peaKIuil (pa3ioKeHne caxapa, B3aUMOJICMCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapws,
pasnoxenue ruapokcuna meau (1) mpu HarpeBaHuu, B3aMMOJIEUCTBHE KeJie3a C paCTBOPOM COJIM MEIU
(IT), m3ydyenune cnocoOOB pasaeieHUsi CMeCel: C TMOMOIIbI0 MarHuTa, (PUIHTPOBAHHE, BBITAPHUBAHME,
TUCTHIUISAIMS, XpoMmaTorpadus, MpoBeJeHHE OYHUCTKH IOBAapPEHHOH coyid, HAOMIOJEHHE W OIMHUCAaHUE
pe3yabTaTOB NPOBEIEHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI MAcChl, CO3JaHUE MOJeNen
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacraBuTe/ i HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razo. CoctaB Bo3ayxa. Kuciopoa — 3jieMeHT U pocToe BemecTBo. Haxoxaenue
KHCTIOpOJIa B MPUPOJIE, PU3NUECKUE U XUMHUYECKHe cBOCTBa (peakmuu ropenus). Oxcunsl. [Ipumenenue
kuciaopona. CrocoObl MOTy4YeHHUs KHCIOpoAa B JIabopaTOpUU W MpoMblieHHocTH. Kpyroopor
Kucnoposa B mpupojie. O30H — aluioTpornHas MoupUKaIKs KHCIOPO/Ia.

TennoBoli  3hdEeKT XUMHUECKOW peakluu, TEPMOXHMHUUYECKHE ypaBHEHHUSA, DJK30- H
SHAOTEPMUYECKHE peaklHH. TOIUIMBO: Yrojab M METaH. 3arps3HEHUE BO3]yXa, YCUJIEHHE MAapHUKOBOIO
s dexra, pazpyiieHrne 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocTtoe BemecTBo. HaxoxneHue Bogopoaa B Mpupoje, GU3NYECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOcO0bI oayyeHus. KucioTsl u comu.

MonsipHblii 00bEM Ta30B. PacuéThl IO XUMHUYECKUM YpPaBHEHUSM.



®dusnueckue cBoMcTBa BOAbL. Bona kak pactBopureins. PactBopbl. HachllieHHbIE 1 HEHACBILIIEHHBIE
pacTtBOpbl. PacTBOpUMOCTH BEIIECTB B BoJIe. MaccoBas 10151 BENIECTBA B paCTBOpe. XMMHYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. Poib pacTBOPOB B MpUPOJE U B KU3HHU 4deloBeka. KpyroBopoT BoAbl B IPHUPOJE.
3arpsi3HeHuEe NPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccupukanuss  Heopranmueckux  coeguHeHuil. Oxcuapl.  Krnaccugukamuss — OKCHIOB:
coJyieoOpasyroriue (0CHOBHBIC, KHCIOTHBIE, aM(poTepHBIC) B HecoJieoOpa3yroniiue. HomeHkiarypa oKCHI0B.
Du3nyecKue 1 XUMUYECKHUE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.

OcnoBanus. Knaccudukamnus ocHoBaHU: MENOYM U HEPACTBOPUMBIE OCHOBaHUsA. HoMeHkiatypa
OCHOBaHUH. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OCHOBAaHUMU. [lonydeHne ocHOBaHM.

Kucnotel. Kmaccudukanus kucinor. Homenknarypa kuciaor. Pu3nyueckne 1 XMMHYECKUE CBOMCTBA
kucnot. Psag akrusnoctu metaiuioB H. H. bekerosa. [lomyyenue Kucuor.

Conu. Homenkiarypa coneil. @u3ndeckre 1 XMMUYeCcKre CBoMcTBa coseil. [lomyuenne comei.

I'eneTnyeckas cBsI3b MEXKIy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/ieJieHue COJIepKaHus KHUCIOpoJa B BO3JyXe, IMOJIydeHHe, coOupaHue,
pacrno3HaBaHUE U U3y4EHUE CBOWCTB KHUCIOPO/Ia, HAOIIOICHUE B3aUMOICHCTBHS BEUIECTB C KUCIOPOJIOM U
yCIIOBUSI BO3HUKHOBEHUS UM IpEKpallleHus TopeHus (mokapa), O3HaKomJieHHe ¢ oOpa3laMu OKCHAOB U
OTMCAaHUE MX CBOWCTB, MOTYYCHHE, COOMpaHUe, pacliO3HaBaHUE U H3yYeHHE CBOICTB BOAOpoaa (TOpeHue),
B3auMojieiicTBue Bojgopona ¢ okcugom wmeau (II) (BO3MOXKHO HCMOIB30BaHME BHACOMATEPUATIOB),
HaOMoIeHue O00pa3IoB BEIIECTB KOJIMYECTBOM | MOJb, HCCIENOBAaHUE OCOOECHHOCTEH pPAaCTBOPEHHS
BEILIECTB C Pa3IMYHONW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONMPEIEIEHHON MacCOBOM J0JIeH
pPacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOJLI C MeTallaMd (HaTpueM W KalblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUEOMATEPHUAIOB), HUCCIEIOBaHHE OOpa3llOB HEOPraHMYECKUX BEUIECTB pa3IUYHbBIX
KJIACCOB, HAOIIOJICHNE M3MEHEHHUs OKPACKU MHAWKATOPOB B PAacTBOpaxX KHUCIOT W IIENOYCH, W3YUCHHE
B3auMoecTBus okcuaa meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI, KHCIOT C METalJIaMH, PEaKIIHi
HEUTpaNM3aluy, TOJyYeHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOTO METajljia JIPYyTUM U3
pacTBopa COJM, peUIeHUE 3KCIEPUMEHTAIbHBIX 3aJa4 Mo Teme «BaxHennme Kiaacchl HEOPraHWYECKHX
COCTMHEHUIN».

IMepuonuveckuii 3axkoH u Ilepuoagmueckass cucrema xumuyeckux »3viemenro JI. MH.
MenpeineeBa. Ctpoenre aToMOB. XuUMHYecKasi CBA3b. OKUCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIUA

[lepBpie TOMBITKM KIACCH(PUKAMK XUMUYECKUX DJIEMEHTOB. [loHATHE O Tpymnmax CXOIHBIX
3JIEMEHTOB (IIeJIOYHBIE U IIeI0YHO3EMENbHBIE METAILIIbI, TaJIOTeHbl, HHEPTHBIE I'a3bl). DIIEMEHThI, KOTOPbIe
00pa3yroT aMmOTepHBIE OKCUIBI H THAPOKCUIBI.

[Tepuonuueckuii 3akoH. [lepronuueckas cucrema xumudeckux snemeHToB . M. Menneneesa.
Kopotkoneproanas u mmmaHONIeproaHas Gopmbl [leproanyueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynmbl. OU3UUECKUN CMBICT MOPAIKOBOIO HOMEpa, HOMEPOB MEpUOJa U
TPYIIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB atroMHbIX fAnuep. M3orombl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX
obosiouek aroMoB mepBbIX 20 xumudeckux snemMeHToB [lepuomgmdeckoit cuctemsl JI. . MenneneeBa.
XapakTepucTHKa XHWMHYECKOIO0 BJIEMEHTa MO €ro mnojoxkeHuto B Ilepuomumueckoit cucreme JI. .
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHMYECKUX DOJEMEHTOB, METAUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue Ilepuomuueckoro 3akoHa W llepmoanyeckod CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB MJIsSI
pa3BuTus Hayku U npakTtuku. J[. . Menaenees — yd€HbIN U TpaXKAaHUH.

Xumunyeckas cBsizb. KoBajeHTHasi (moJisipHasi U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPULATENILHOCTD
XUMUYECKUX AJIeMeHTOB. IOHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpoueccel okucineHus u
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:



M3ydeHrne 00pa3lloB BEIIECTB METAIOB M HEMETAJIOB, B3aUMOJCHUCTBUE THIIPOKCHIA ITUHKA C
pacTBOpaMu KHUCJIOT M ILEJI0Yeil, MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIIUH (TOpEHUE, PEAKIIUU PA3II0KECHUS, COSTUHEHIS).

Meoscnpeomemmbnie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€H NMPU M3YYEHUHM XUMHUHU B § KJIacCe OCYILECTBISETCS depes
UCIIOJIb30BaHNE KaK OOIINX €CTECTBCHHO-HAYYHBIX MOHSITHI, TaK U MOHATHH, SBISIFOIIMXCS CUCTEMHBIMU
JUTSL OTAETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO1mre ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAyYHBINH (aKT, THIIOTE3a, TEOPUS, 3aKOH, aHAIU3, CHHTE3,
KJIacCU(pUKaLUs, NEPUOAUYHOCTb, HAOIO/IEHUE, SKCIIEPUMEHT, MOJEIMPOBAaHUE, U3MEpPEHHE, MOJEIb,
SIBJICHUE.

®duszuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIbI, PaAMOAKTUBHOCTD,
MOJIEKYJIa, JJIEKTPUYECKUN 3apsj, BEIIECTBO, Telo, 00BEM, arperatHoe COCTOSHHE BEIECTBa, Tas,
buznyecKkne BeIUMYUHBL, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHEeThl, 3BE3/1b1, COHIIE.

Buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE MOPOJBI, TMOJE3HBIC HCKOIAaeMBbIE,
TOTLIIMBO, BOJTHBIE PECYPCHI.

9 KUIIACC

BeurecTBo M XUMHMYeCKasi peaKIust

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux siaeMeHToB JI. . Menneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB XMUMHYECKHUX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJIOB, Kallusl, KajdblUd M HMX COCAUHEHUU B COOTBETCTBUHM C TIOJIOKEHUEM DSJIEMEHTOB B
Ileproanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUAbl XUMUYECKOMN CBsI3U. THUIBI KPUCTAUNIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUAa XUMUYECKOU CBA3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. XMMHUYECKHUE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3JINYHBIM KJIACCaM HEOPTraHUYECKNUX COEUHEHUMN, TEHETUYECKAs CBS3b HEOPTAHUUECKUX
BEIIECTB.

Knaccudpukanus XUMHUECKHX peakuuid IO pa3iIuyHbIM MpH3HAaKaM (10 YHUCIy U COCTaBy
YYaCTBYIONIMX B PEaKIMHU BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, M0 HM3MEHEHHWIO CTENCHEW OKHCICHUS
XUMHYECKHX 3JIEMEHTOB, IO OOpaTMMOCTH, IO YYacCTHIO KaTajau3aTopa). DK30- U HHAOTEPMUYECKHE
peaKIu, TePMOXUMUYECKHUE YPABHEHUSI.

[TonssTne o0 cKOpoCcTH XHMMHUYeCKOW peaknuu. [loHaTHe 00 O00paTUMBIX W HEOOPATHMBIX
XUMUYECKUX peakuusx. [[oHsATHEe O rOMOTE€HHBIX U TeTepOoreHHbIX peakuusx. [loHarue o karanuse.
[lonsiTe 0 XMMHUYEeCKOM paBHOBeCHMU. (DAKTOpHI, BIUSAIOIIME HA CKOPOCTh XMMHUYECKOW PpEaKLUuu H
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIMM,  DJIEKTPOHHBIM  OaJlaHC  OKHMCIUTENbHO-
BOCCTAHOBUTEIbHOM peakuuu. COCTaBlIeHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUN C
HCIIOJIb30BaHUEM METO/ia 3JIEKTPOHHOTr0 OanaHca.

Teopus 3MEKTPOTUTHUECKON AUCCOUUALIMU. DICKTPOIUTHI U HEANEKTPOIUThL. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C PA3JIMYHBIMU BHJIAMHM XMMHUYECKOM CBA3U. CTENEeHb OUCCOLMALUU.
CunpHBIC U CITa0BIC DIIEKTPOIIUTHI.

Peaknun noHHOTO OOMEHa. YCIOBHS TPOTEKAaHUS PEAKIMHA HMOHHOTO OOMEHa, TOJIHBIE U
COKpalIEHHBbIE HOHHBIE YypaBHEHHUs peakiuil. CBoMCTBa KHUCIOT, OCHOBaHMM M COJEH B CBETE
MIPEACTABICHUN 00 SJEKTPOIMTUYECKON nuccormalui. KadecTBeHHbIE peakiuu Ha HOHBIL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJIEIIIMA KPUCTAUIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIECTB — METAJLIOB U
HeMeTauIoB (Tpaduta M anmasa), CIOKHBIX BEIIECTB (XJOPHUAA HATPHS), UCCIENOBAHUE 3aBUCHMOCTH
CKOPOCTM  XMMHYECKOM peakuuu OT  BO3ICHCTBHS  pa3IUYHbIX  (DAKTOPOB,  HCCIIEOBaHHE
AJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MIPOIIECCa TUCCOLUALIUN KUCIIOT, IIeJI0Uel U coliel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTE€pPHAJIOB), MPOBEIECHUE OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU



MPOTEKaHUs peakluii MOHHOTO oOMeHa (oOpa3oBaHWE OCaKa, BBICICHHE ra3a, 0Opa3oBaHUE BOJbI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakiuu
pa3ioKeHUs, COEAMHEHUs), paclo3HABaHME HEOPraHMYECKUX BELIECTB C IIOMOIIbI0 KauyeCTBEHHBIX
peakuuii Ha MOHBI, pellIeHUe SKCIIePUMEHTAIbHBIX 3a/1a4.

HemeTtanbl 1 MX coeTMHEHHUS

OOmiast xapakTtepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHMS aTOMOB, XapaKTEpHBIC CTENEHHU
okucnenus. CtpoeHue u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XMMHYECKHE CBOMCTBA Ha
npuMepe XJopa (B3aMMOACWCTBUE C METallaMH, HEeMeTallIaMH, Ieno4aMu). XiopoBogopos. CoinsHas
KHCJIOTa, XUMHYECKHE CBOMCTBA, MOJIyde€HUE, NMpUMEeHeHHe. JleiicTBUe Xjopa M XJOPOBOAOpOAA Ha
OpraHu3M uenoBeka. BaxkHeillre XJI0puapl U UX HAXOXKICHUE B IPUPOJIE.

O6mrast xapakTepucTuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIC
crerieHu okucieHus. CTpoeHne M (pu3nyeckre CBOMCTBA MPOCTBIX BELIECTB — KHCIOPOJa M CEphl.
AnnoTpornHbie MOAU(PUKAIIMK KHCIOPO/Ia M Cephbl. XUMMUYECKHE CBOMCTBA cepbl. CEpOBOOPOA, CTPOCHHE,
¢u3nueckne U XuMU4Yeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTaBUTEIN KHCIOTHBIX OKCcUI0B. CepHas
KHUCTIOTa, (U3MYECKHEe M XHUMHUYECKHe CBOMcTBa (0OIIME Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunduyeckre). XUMUUYECKUE DPEAKLUH, JISKAIIMe B OCHOBE IMPOMBIIUIEHHOTO Ccroco0a MOoIydeHUs
cepHOM KuCIOTHI. [IpuMmeHeHnne cepHoil KucaoThl. COMM CEpHOW KHCIIOTHI, KAYECTBEHHAs pEaKIMs Ha
cynbdar-uoH. Haxoxxnenue cepbl 1 €€ COeAMHEHUH B pUpojie. XUMUYECKOe 3arpsi3HEHHE OKpYXKarolei
Cpelbl COCAMHEHUSIMH cepbl (KHUCIOTHBIE OXKIHU, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mrast xapakTepucTuka MeMeHTOB VA-rpymimbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIE
CTETIEHU OKHUCIIEHHUs. A30T, paclnpocTpaHeHHE B MpHpoJe, (U3NYECKHEe M XHMHUYECKHE CBOICTBA.
KpyroBopor aszora B mpupoae. AMMHAK, €ro (U3MUYECKHE M XUMHUYECKHE CBONCTBA, MOJYYCHHE H
npuMmenenne. Conu aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHAs
peakuus Ha MOHBI aMMOHHMS. A30THas KUCJIOTa, €€ MoixydeHue, Gu3nMueckrue U XUMHUYECKHe CBONCTBA
(oOme Kak MpencTaBHTENs Kilacca KHUCIOT M cnenuduueckue). Vcrmonp3oBaHHE HUTPATOB U COJIEH
aMMOHHSI B KauecTBE MHUHEpaJIbHBIX YAOOpeHHUH. XHUMHUECKOe 3arps3HEHHE OKpPYXKarollel Cpelibl
COCMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIHM, 3arpsA3HEHHE BO3AyXa, IMOYBBI M BOAoéMOB). Docdop,
ajutoTpornHble Moaudukanuu Gocdopa, dpusndeckue U xumuieckue cpoictsa. Okcua ¢ocdopa (V) u
docdopHas kucnora, GpundecKkrue U XMMHUYECKHE CBOICTBa, monydenue. McnonszoBanue docdartoB B
KayecTBe MUHEPAIbHBIX y100peHUi.

OOm1as xapakrepucTika 31eMeHToB [VA-rpynmsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
CTETEeHH OKHUCIICHHUA. YTIEPO/l, aJUIOTPONHble MOAUUKALIUY, paCIPOCTpaHEHUE B IpUpoie, (pusnueckue
U XHUMUYecKue cBoiictBa. Ancopbumsa. KpyroBopor yriaeponma B mpupoge. OKcuAsl yriepoja, HX
busznyeckne M XMMHYECKHE CBOICTBa, JCHCTBHE HAa JKUBBIE OPraHU3MBI, MOJyY€HHE U NPUMEHEHHE.
DKoJoruyeckre mnpoosieMsl, CBA3aHHbBIE ¢ oKcuaoM yriepoaa (IV), rumoresa riob6anbHOrO MOTEIUICHUS
KJIUMaTa, TapHUKOBBIN 3 (deKT. YroibHas KUCIoTa U €€ coiu, X Gu3nyecKue U XMMUYECKHUe CBONCTBA,
noslyueHue U npuMeHeHune. KauecTBeHHas peakuus Ha KapOoHaT-WOHBL Mcmonb3oBanne kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COSAMHEHHSX yrieponaa (MeTaH,
9TaH, 3TUJIEH, alleTHIIEH, 3TaHOJI, TIMIEPUH, YKCYCHas KUcloTa). [IpupoiHble HCTOUHUKH YTII€BOIOPOIOB
(yromp, mpUpPOAHBIM Tra3, He(PTh), MPOAYKTHl HX TnepepadoTku (OeH3WH), MX pOJNb B OBITY H
IpOMBINUIEHHOCTH. [loHATHE 0 OMONOrMuecKy BaKHBIX BELIECTBAX: JKHUpaX, Oeslkax, yrieBoJax — U UX poJu
B )KM3HU 4eJoBeKa. MaTepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPraHMYECKUX COCTUHEHUI.

Kpemnuuii, ero ¢usuveckue ¥ XMMUYECKHE CBOWCTBA, MOJydeHUe U npuMeHeHue. CoearHEeHUs
KpeMHusl B ipupoze. O6mme npencrabienus 00 okcuae kpemuaus (IV) u kpemauneBoit kucnore. CUIMKaTHI,
WX HCIIONB30BAaHUE B OBITY, B MPOMBINUICHHOCTH. BakHEWIne CTpOUTENbHBIE MaTepHallbl: KEpPaMHKa,
CTEKJIO, IIeMEHT, OeTOoH, >jkene300eToH. [IpobOiseMbl 0e30MacHOTO WCIONIB30BAHUSI CTPOMUTEIBHBIX
MaTepUasoB B NOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

M3yueHHe oOpa3loB HEOPTaHWYECKUX BEIECTB, CBOWCTB COJITHOM KHCJIOTHI, IPOBEICHUE
KAueCTBCHHBIX peaklIui Ha XJIOPUI-UOHBI W HAOIIOJIEHUE TPU3HAKOB HX TPOTCKAHUS, OIBITHI,



oTpaxammue (Qu3ndeckue W XUMHUYECKHE CBOWCTBA TaJOrT€HOB M WX COCIUHEHUH (BO3MOMKHO
WCIIOJIb30BAaHWE  BUJICOMATEPHANIOB), O3HAKOMJICHHE C oOpaslamMu  XJOpUIOB  (TajJOTeHHUIOB),
O3HAKOMJICHHE ¢ 0Opa3liaMu cepbl U €€ COSIUHEHHUSIMH (BO3MOXXHO HCIIOJIb30BAHHUE BHICOMATEPUAIIOB),
HaOJo/IeHue Tpoliecca OOyIIMBaHMS caxapa MOJ JEHCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTHI,
U3y4eHHE XUMHUECKUX CBOMCTB pa30aBICHHON CEpHON KUCIOTHI, IPOBEICHIE KaueCTBEHHOM peaKkIuy Ha
cynb(haT-1uoH 1 HabJI0IeHNe TpU3HaKa e€ MPOTeKaHusl, 03HaKOMJIEHUE ¢ PU3NYECKUMU CBONCTBAMU a30Ta,
dochopa u ux coeguHEeHM (BO3MOXKHO HCIIOIH30BAHUE BHJICOMATEPUANIOB), 0Opa3llaMH a30THBIX H
dbochopHBIX ymoOpeHui, MOJyYeHHE, COOMpaHHe, paclo3HaBaHWE W HM3YYCHHE CBOWCTB aMMHUaka,
MPOBEJICHNE KAUeCTBEHHBIX pEaknuii Ha HOH aMMOHHS U (GocaT-uOH U U3YyUYEHUE IMPU3HAKOB HUX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOM a30THOM KHCJIOTBI C MeEObio (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHATIOB), M3yYCHHE MOJENeN KPHUCTANIMYECKUX PeméTok anmasa, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOILIECCOM afCOPOLIMH PACTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTa3a, MoJiyueHue, coOMpaHue, pacrio3HaBaHUE U W3YYCHHUE CBOWCTB YTIIEKHCIIOTO
ra3a, IpoBeJeHHEe KAaYeCTBEHHbIX peaKklIMil Ha KapOOHAT M CUJIMKAT-UOHBI M U3YyYEHHE MPU3HAKOB HX
NpPOTEKaHUs,  O3HAKOMJIICHME C  MPOAYKIMEH  CHUJIMKATHOM  MPOMBIIUICHHOCTH,  PEIICHUE
JKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BakHelume HeMeTaulbl U UX COSUHEHUSD.

MeTta/ibl U MX COeIMHEHUS

OO0mas XxapakTepruCTUKa XUMHUYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAHHWH WX IIOJIOXKCHHS B
Ilepuoanueckoil cucreme xumuueckux anemeHToB [[. Y. MenneneeBa u crpoeHust atomoB. CTpoeHHe
MeTaJII0B. MeTayuueckas CBsA3b U METAININYECKask KpUCTAININYECKas peIIETKA. DIEKTPOXUMHUYECKUH P
HaIpsHKEHUH MeTaioB. DPU3NUecKue U XMMHUUYECKHE CBOMCTBAa MeTaiioB. OOmue crocoObl MOTydeHus
MeTaisioB. [loHsITHE 0 KOPPO3UU METAIIIOB, OCHOBHBIEC CIIOCOOBI 3aIUTHI UX OT Koppo3un. CIIIaBsl (CTalb,
YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHHE B OBITY U MMPOMBIIIIICHHOCTH.

[[lenounble MeTamibl: MmoJjiokeHue B llepuoguyeckoil cHUCTEME XUMHUYECKUX 3JIEMEHTOB JI.
W. MenneneeBa, CTpOCHHUE WX aTOMOB, HAXOXJCHHUE B Mpupoie. Pu3nueckre U XMMUIECKHUEe CBOMCTBA (HA
npuMepe HaTpus U Kainus). OKCUIbI U TUAPOKCUABI HATpHs U Kanus. [[puMeHeHne eI0YHbIX METAJIOB U
UX COCOUHEHUN.

[[lenoyHo3eMenpHbBIE METAJUIBI MAarHuii M KaJbLUi: MOJoXeHue B Ilepuoamueckoil cucreme
xuMHu4eckux 3yemMeHToB J[. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HaxOXkAeHUE B npupojae. dusnyeckue
Y XMMUYECKHE CBOMCTBA MarHus U Kaiblus. BaxHenme coeAnHeHUs Kanblus (OKCHI, TUIPOKCHU, COJIN).
JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHCHHS.

Amomunuii: nonoxxenue B [lepuoanueckoit cucteme xumuueckux 3nemeHtoB Jl. 1. Menneneena,
CTpOEHHE aTOMa, HaXOXAeHUE B pupojie. Pu3ndeckue U XMMHUECKHUEe CBOMCTBA aTtoMUHUSA. AMpOTepHbIe
CBOMCTBA OKCHJIa U TUAPOKCHU/IA ATFOMUHHUS.

Kenezo: nonoxenue B Ilepuogmyeckoil cucreme xumuueckux anemeHToB J[. M. Menpaeneena,
CTPOCHHME aTOMa, HaXOXJeHHe B mpupoae. Puznueckrue M XUMHUYECKHME CBOWCTBa »xene3a. OKCUIIbI,
ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocra, cBOWCTBA U MOJTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pasllaMd METAJJIOB M CIUIABOB, UX (PU3MYECKHMMH CBONCTBaMH, HU3y4YEHHE
pEe3yNbTaTOB KOPPO3WM METAIOB (BO3MOXKHO WCIOJIB30BAaHUE BHUICOMATEPHUATIOB), OCOOECHHOCTEU
B3aMMOJICHCTBHS OKCHAA KaJlbLMs M HATpUsl C BOJOW (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB),
UCCJIEIOBAHME CBOMCTB KECTKOM BOJBI, IMpollecca TOPEHHsS jKele3a B KHUCIOpoJe (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus,
KabIusl, aTloMUHUs, uHKa, xene3a (1) u xenesa (I1I), menu (1), HabmogeHNE U ONMMCaHUE MTPOIIECCOB
OKpaIlIMBaHUs IJIAMEHH HOHAMU HATpPHUsL, KaJlis U KaJIbLIKs (BO3MOKHO HCIIOJIb30BAHKE BUIEOMATEPUAIIOB),
uccienoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS H THAPOKCUAA IIMHKA, pEUICHHE
JKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxxHelme MeTaibl U X COCAMHEHUS».

XuMHS ¥ OKPY:KAOIIAs cpeaa

BemiectBa u Matepuansl B IOBCEIHEBHOM JKU3HU YelioBeKa. bezonacHoe ucnoyib30BaHuEe BELIECTB
¥ XUMUYECKUX peakiuii B ObITy. [lepBasi mOMOIIs MpU XUMUYECKUX 0KOTaX M OTPABJICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYy)Kallleld cpeapl (mpelaenbHas TOMyCTUMasi KOHIICHTpAIUs
BemecTs, ganee — [1J1K). Ponb xuMun B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.



XumuuecKkuii IKCnepumMenm:

U3y4eHHEe 00pa3I[0B MAaTEPUAJIOB (CTEKIIO, CIIJIaBbl METAJLIOB, OJIMMEPHBIE MATEPHUAIIBI).

Mestcnpeomemnule céazu

Peanuszanus MeXnpeaIMETHBIX CBSI3€H NPU M3YYEHHHM XUMHUHU B 9 KIIacCe OCYILECTBISETCS Yepes
UCTIOIb30BaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX TIOHSTHIA, TaK W TIOHSATHH, SBISIOMIAXCS CHCTEMHBIMHU
AJId OTACIIbHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOTI'O IIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIE TIOHSATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3,
KIIacCU(UKALUs, NEPUOAUYHOCTD, HAOIIO/IEHUE, SKCIIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHHE, MOJEb,
SIBJICHHE, TTAPHUKOBBIH AP PEKT, TEXHOJIOTHUS, MATEPUAITBI.

@dusuka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJ, U30TOIbI, PAAUOAKTUBHOCTb,
MOJICKYJIa, DJICKTPUUYECKUI 3apsiji, TPOBOAHHUKH, TIOJTYIPOBOJHHUKH, JHIJICKTPUKH, (DOTORIIEMEHT,
BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHME BEIECTBA, Ta3, pacTBOpP, pPaCTBOPUMOCTH,
KpUCTAUTHYECKas pPEemETKa, CIUIaBbl, (U3UYECKUE BEIUYHMHBI, CIWHUIBI H3MEPEHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi:  ¢dotocunTe3, npixanue, Ouochepa, HSKOCHUCTEMA, MHUHEPAIbHBIC YIOOPEHMS,
MUKPO3JICMCHTEI, MAKPO3JICMCHTLI, MUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaATbl, TOPHBIE MOPOJBI, TMOJE3HBIC HCKOIAaeMBbIE,
TOIJINBO, BOAHBIE PECYPCBHI.

3.IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT' O ITPEJMETA «XUMMUS»

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHMSI IPOrPAMMBI OCHOBHOI'O 001IIET0 00pa30BaHus JOCTUTAIOTCS B
xojie OOy4yeHHs XHWMHUH B €IUHCTBE Y4eOHOW M BOCIUTATEIBHON JESITEIHHOCTH B COOTBETCTBUU C
TPaJULOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH UM JyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MPaBUJIaMH 1 HOPMaMH IOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS,
CaMOPa3BUTHA U COLMATU3ALMH 00yUJaIOIIUXCSL.

JIM4HOCTHBIE Pe3yNabTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHHUE OIBITA ACATEIBHOCTHA HA €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIICHHSA K OTEYECTBEHHOMY KyJIbTYpPHOMY, HCTOPHYECKOMY M HAYYHOMY
HaCJIe/INI0, TOHUMAaHMs 3HAaYCHUs XMMHUYECKONH HayKd B )KM3HHM COBPEMEHHOTO OOIECTBa, CHOCOOHOCTH
BJIAJICTh JJOCTOBEPHOM MH(OpMAIHEl 0 TepeAOBBIX JOCTHKEHHIX M OTKPBITUSX MUPOBOM M OTEUECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOHCTBE MUpa U OOIIECTBa;

2) rpaJaaHCKOr0 BOCIIUTAHMS:

IIPENICTABICHNS O COLMAIbHBIX HOPMaxX U MPaBWJIaX MEXJIMYHOCTHBIX OTHOLICHUM B KOJUIEKTHBE,
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOH, y4eOHONCCIIE0BATELCKOM, TBOPUECKOM
U Jpyrux BHUAAX JAEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOH JEATENbHOCTH IIpU
BBITIOJIHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX 3a]a4, BBHIOJHEHUH XUMHYECKHUX SKCIIEPUMEHTOB, CO3IaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHIO M B3aMMOIIOMOIIM B Ipolecce 3TOH ydeOHOH
JESATEIbHOCTH, TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEACHHME M IIOCTYNKH CBOMX TOBapHILEH € IMO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHMS ITOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEINECTBE M XUMHYECKOW PEaKIMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU M COCTABJIAIOIINME OCHOBY Ul NOHMMAHMSI CYIIHOCTH HAayYHOU
KapTUHbl MHUpA, NPEACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOABI, B3aUMOCBS3AX
YeJI0BEKa ¢ IIPUPOJHON CPENoH, O pOIM XUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIC HA M10JIy4€HHE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOIUMBbIE
Ui OOBSICHEHHsT HAOJIOAAaeMBbIX TPOLIECCOB U SIBJICHWW, IO3HABATENbHOW, HWH(POPMALMOHHOW U
YUTATEIbCKOM KYNbTYypbl, B TOM YHCJIE€ HaBBIKOB CAMOCTOSTEIBHOM pabOThl C Y4€OHBIMH TEKCTaMH,
CIPAaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH NH(POPMALIMOHHBIX TEXHOJIOTHIA;



UHTepeC K OOyYeHMIO M TO3HAHHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHUI0, TPOEKTHOW U MCCIEIOBATEIbCKOM AESITENTbHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABICHHOCTH U YPOBHS O0y4YEeHUS B HajbHEHIIIEM;

4) popMupoOBaHUSA KYJbTYPbI 310POBbS:

OCO3HAaHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3IOpOBBI 00pa3 >KU3HH, OCO3HAHWE MOCJIENCTBUNH M HEMPHUSITHE BPENHBIX MPUBBIYEK (yHOTpeOJIeHUs
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHSI ), HEOOXOAMMOCTH COOIIOICHUS MPABUII 0€30IaCHOCTH MPHU OOPAIICHUH C
XUMHUYECKHMHU BEIIECTBAMU B OBITY U pealbHOMN KU3HU;

5) TpynoBOro BocnuTaHUA:

MHTEpEC K MPAKTUUYECKOMY U3YUYCHUIO podeccuii U Tpyaa pa3InyHoro poja, yBaXKEHUE K TPYAY U
pe3yabpTaTaM TPYAOBOHM JAEITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE MPUMEHEHUs NPEAMETHBIX 3HAHWUM 110
XUMHUH, OCO3HAHHBIM BBIOOP WHIMBUAYAIBHONH TPACKTOPUU TPOJOJDKEHUS OOpa3oBaHHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIETHON
po(ecCHOHANTLHON NEATEIILHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuoHanbHOM cpene;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOLIEHHE K MPUPOJe KaK HCTOYHUKY KU3HU HA 3eMJiie, OCHOBE
e CylIecTBOBaHMS, IMOHMMAaHUE LEHHOCTH 37J0POBOTO M 0€30MacHOro obpasza *KH3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DHM3MUECKOMY M TICUXWYECKOMY 3/I0pOBbIO, OCO3HAHHE IIEHHOCTH
coOuo/ieHsT TpaBui OE30MacHOTO MOBENEHHUs NMpU paboTe C BEUIeCTBaMH, a TaKXkKe B CUTYalUsX,
YIPOXKAKOLIUX 30POBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHATh 3HAHMS, MONTy4YaeMble TpPHU HM3YyYCHWH XWMHUH, JJIS PEIIeHUs 3anad,
CBSI3AHHBIX C OKPYXKAIOLIEH MPUPOIHOU CPEeHoM, JUIsi MOBBIIMICHUS YPOBHS SKOJOTMYECKOW KYJIbTYpHI,
0CO3HAHMSI TTI00AIEHOTO XapaKTepa IKOJOTHUECKUX MPo0IeM U IMyTel NX pelIeHus OCPEICTBOM METOI0B
XUMHH, DKOJIOTMYECKOTrO MBIIUICHHS, YMEHUS PpPYKOBOJCTBOBAaTbCS WM B  IO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX PpE3yNbTaTOB BBLICISAIOT 3HAUMMBbIe [UIs  (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIe MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIIOTE3a, (aKT, CUCTeMa, Ipoliecc,
9KCHEPUMEHT M JPYroe.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAy4YHbIX Y4EOHBIX NpeAMETax MU
MO3BOJISIIOT HA OCHOBE 3HAHUH M3 3TUX MPEAMETOB (HOPMUPOBATH MPECTABICHUE O LIEJTOCTHON HAyYHOMH
KapTHHE MHpa, U YyHHUBepcajlbHble Yy4eOHbIe JEHCTBHS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,
pEerynasTHUBHBIE), KOTOpble oO0OecrneunBaoT (HOPMUPOBAHHE TOTOBHOCTHM K  CaMOCTOSITEIBHOMY
IUTAHUPOBAHMIO U OCYLECTBICHHUIO YU€OHOM 1eATEIbHOCTH.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBHUS

ba3oBble JJornyeckue aeiicTBUA:

yMeHI/ISI HCIIOJIB30BaATh HpI/IéMI:I JIOTHYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHNU 3HaHHI>'II paCKpI:IBaTI:
CMBICJT XUMUYECKUX TOHITHH (BBIACIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3h C
I[IJYTI/IMI/I HOHHTI/IHMI/I), HCITIOJIB30BATh INOHATUA OJIsA O6’b$ICHeHI/ISI OTACJIBHBIX (baKTOB 148 HBHCHHﬁ, BI:I6I/IpaTI>
OCHOBAHHUSI M KpHUTEpUU I KIAcCH(DHUKAIMKM XMMHYECKUX BEIIECTB W XHMHUYECKUX PEaKIHi,
yCTaHaBJII/IBaTB HpI/I‘-II/IHHO-CJIe,Z[CTBeHHBIG CBsA3HU MG)K,Z[y OG’bGKTaMI/I I/ISyIIeHI/ISI, CTpOI/ITB JIOTHYCCKUC
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIE, TI0 aHAJIOTHUH ), ACJIaTh BHIBOJIBI U 3aKJIIOUCHUS,

yMeHI/Ie HpI/IMeHSITI: B npouecce IIO3HAHUS TIOHATUA (Hpe,Z[MeTHBIe nu MeTaHpe,Z[MeTHble),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCIIOJIb3yeMbIe B XUMHH, TIPEOOPA30BBIBATH IITUPOKO MPUMEHSIEMbIC
B XMMHUHU MOJICTbHBIC MPEICTABICHHUS — XUMHUECKUI 3HAK (CUMBOJ 3JIEMEHTa), XUMHUEcKasi Gpopmyna u
YpaBHEHHWE XHWMHUYECKOM pPEaKIMW — TMPU PEUIeHUH Y4eOHO-TIO3HABATENbHBIX 3a/ad, ¢ YYETOM ITHX
MOJICJIIBHBIX Hp@I[CTaB.HeHI/Iﬁ BBISABIIATE H xapaKTemeBaTb CYIJ_ICCTBeHHble HpI/I3HaKI/I 1/13y11aeMI>1x
00BEKTOB — XHWMHUYECKHX BEIIECTB M XHMHYECKHUX PEAKIUH, BBIBIATH OOIIHE 3aKOHOMEPHOCTH,
HpI/I‘-II/IHHO-C.HeI[CTBeHHBIe CBs3HU U HpOTI/IBOpe‘II/ISI B I/ISyIIaeMI:IX HpOLIGCC&X U SIBJICHUAX.

Ba3oBrble ncciienoBareLCKue AeHCTBHA:



YMEHHE UCTOJH30BaTh MOCTABIICHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA TMO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI JUIsl QOPMHUPOBAHUS TUIOTE3bI 110 MPOBEPKE MPABUIbHOCTH BBICKA3bIBAEMbBIX CYXIECHUM;

NpUOOpETEeHHE OMbITa MO I[JIAHUPOBAHUIO, OPTaHU3AMH W TPOBEACHHUIO YYCHHUYECKUX
9KCIIEPUMEHTOB, yMEHHME HaOII0AaTh 3a XOJOM IIPOIIECcCa, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro
pe3ynbTar, GopMynrpoBaTh 0000IIEHNS U BRIBOIBI IO PE3Y/IbTaTaM MPOBEAEHHOTO OMBITA, HCCIICIOBAHUS,
COCTaBJIATh OTYET O MpoeTaHHON padoTe.

Pabora ¢ nndopmanmeii:

YMEHHE BRIOMPATh, aHATHU3UPOBATh M HHTEPIPETUPOBATH MHPOPMAIIHIO PA3TUYHBIX BUIOB U GOpM
MPEJICTaBICHUS, TTOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAy4HO-TIOMYJSipHAsl JUTEpaTypa XUMHUYECKOTO
COJIepKaHusl, CIIPaBOYHBIE TTOCOOMS, pecypchl MHTepHETa), KPUTHUECKH OIEHUBATh MIPOTUBOPEUHUBYIO H
HEJI0OCTOBEPHYIO HH(OpMAIIUIO;

YMEHHE TPUMEHATh Pa3IUYHbIE METOJBI M 3alpOoChl MpPU TMOUCKEe M OTOOpe WHPOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX [UIsl BBIMIOJHEHHUS Y4YEOHBIX M MO3HABATENbHBIX 3a]ad
ONpeNeNIEHHOr0  THMA, MPHOOpETeHHe OmblTa B OONACTH  HCHOJB30BaHUA HH(POPMALMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTMH, OBJaJleHUE KYJIbTYpOH aKTUBHOI'O HCIIOJIB30BAHUS Pa3IUYHBIX
MOWCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONTHMANBLHYIO (OpMYy MpeacTaBieHUus nHGpopManuu 1
WUTIOCTPUPOBATH pelIaeMble 3aJa4l HECIIOKHBIMU CXEMaMHU, uarpaMmmamu, ApyruMu ¢popmamu rpaduxu
1 MX KOMOMHALIUAMU;

YMEHHeE UCI0Ib30BaTh U aHAIM3UPOBATH B Ipoliecce yueOHOU U UCCIIeI0BATENbCKOM 1eATEIbHOCTH
uH(GOPMAIIMI0O O BIUSHUHM MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpYKarollel MPUPOIHON CPEIbI.

KomMMyHMKaTHBHBIE YHHBEpPCaJbHbIE y4eOHbIe 1eHCTBUS:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOJe auajiora W (WIM) TUCKYCCHU) TIO CYIIECTBY OOCYKIaeMOu
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKECHISI OTHOCUTEIHHO BHITIOTHEHHSI IPEATIOKEHHON 3a/1a4H;

YMEHHS MPEACTABIATh MOJIyYEHHBIE PE3yNbTaThl MMO3HABATEIbHON AESITEIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAIUI0 PE3YJIbTaTOB BBIMOJTHEHHUS XWMHUYECKOTO 3KCIEPUMEHTa
(J1abopaToOpHOTO OMBITA, JTAOOPATOPHOM PAOOTHI IO UCCIICTIOBAHUIO CBOWCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH ITO3HABATEIbHOM U
HCCJIEIOBATENILCKON AESITETbHOCTH MPHU PELICHHHM BO3HHUKAIOUIMX IMPOOJEeM Ha OCHOBE Y4€Ta OOIIuX
WHTEPECOB U COrJIacoBaHWs MO3UIUi (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JAEWUCTBUN, ONpENEIeHHE KPUTEPUEB IO OIEHKE KauecTBa BHIIOJHEHHOU
paboThl 1 apyTHE).

PeryasiTuBHbIe yHUBepCcaJbHbIE Y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEIbHO ONpPENeNsITh LENU JEATEIbHOCTH, IIJIaHHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATh U TpPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBHIOMpaTh Hambolsee
s dexTuBHBIC CITOCOOBI peleHNs YICOHBIX W MMO3HABATEIBHBIX 3a71a4, CAMOCTOSTEIFHO COCTABISATh WJIH
KOPPEKTUPOBATh NMPEIJIOKECHHBIM AJITOPUTM ACUCTBUM IIPU BBIIOJIHEHUHU 3aJaHUNM C y4ETOM IIOIYYEHUs
HOBBIX 3HaHMUH 00 U3y4aeMbIX 00BEKTaX — BELIECTBAX U PEAKIUAX, OLIEHUBATH COOTBETCTBHUE MIOTYYEHHOTO
pe3ysbTara 3asBICHHON LENM, YMEHUE HCIOJb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpEAaracMble B
YCJIIOBUH 33JJaHUM.

INPEJIMETHBIE PE3YJIbTATbBI

B cocTaBe npeaMeTHBIX pe3ynbTaTOB IO OCBOEHUIO 0053aTEIBHOIO COIEPKaHMsI, YCTAHOBICHHOTO
JTaHHOM (penepanbHO paboyell mporpaMMoii, BBIIENSAIOT: OCBOCHHbBIE 00yJYarOIIMMUCS HayYyHbIE 3HAHUA,
YMEHUS U CIIOCO0B! ASHCTBUH, crieupuuecKue Uit IpeIMeTHON 001acTH «XUMHUA», BUbI AEATEIbHOCTH
1O TOJIyYCHHIO HOBOTO 3HAHUS, €r0 WHTEpPIpETally, IpeoOpa3oBaHUIO0 M MPUMEHEHHUIO B PA3IUYHBIX
Y4EOHBIX U HOBBIX CUTYallUsX.



K xoH1y oOyuenus B 8 kiacce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh

c(hOpMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHUH:

pPacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHATHUN: aTOM, MOJIEKYJa, XUMHUYECKHI >SJIEMEHT,
MIPOCTOE BEIIECTBO, CJOKHOE BEIECTBO, CMECh (OJHOPOAHAsT M HEOAHOPOIHAs), BaJECHTHOCTH,
OTHOCHUTEINIbHAs aTOMHAasi U MOJEKYJIIpHAas Macca, KOJMYECTBO BEIIEeCTBA, MOJb, MOJSpHAs Macca,
MaccoBasl JI0JIi1 XUMHUYECKOrO JJIEMEHTAa B COEIUHEHUHM, MOJIAPHBIM 00BEM, OKCHI, KHCIOTa,
OCHOBaHHUE, COJb, OJJIGKTPOOTPHUIATEILHOCTh, CTENEHb OKUCJICHHS, XHUMHYECKash peakius,
KJaccupUKalusg pPeaklHid: peakUu COCIUHEHUS, PEeaKIUU pa3joKEHUs, PEeaKkIUu 3aMelleHus,
peakiuu oOMeHa, 9K30- M JHIOTCPMUYECKUE PEAKINH, TEIUIOBOM 3(PQEKT peakiuu, Sapo aToma,
AJNIEKTPOHHBIA CJION aToMa, aTOMHas OpOUTallb, paJlyCc aromMa, XMMUYecKas CBs3b, MOJSIpHAs U
HEMoJIIpHAas KOBAJICHTHAs CBS3b, MOHHAs CBsI3b, MOH, KATHOH, aHWOH, PAacTBOpP, MaccoBas IO
BelecTBa (MMPOIICHTHAs! KOHIIEHTPAIUsI) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHSITHNA W MPUMEHSTH 3TU MOHATHS MPH
OIMCAaHUU BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJUKY J[UIS COCTaBieHHS (OpMyNl BEIIECTB M ypaBHEHUI
XUMHYECKUX PEAKIIUI;

OTIPE/CTISATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX, CTENEHb OKHUCIICHHS
3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K ONpEeAEIEHHOMY Kiaccy
COoeMHEHNH Mo (opMyliaM, BUJ XUMHUYECKOW CBsI3W (KOBAJICHTHAs M MOHHAsl) B HEOPTAaHUUYECKUX
COEIMHEHUSIX;

packpbiBaTh cMbici Ilepuoanueckoro 3akoHa JI. M. MenaeneeBa: I€MOHCTPUPOBATH ITOHUMAHHE
MIEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX NoyIokeHus B [lepnoanueckoit
CUCTEME, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYISPHOTO
y4eHus, 3aKoHa ABOTapo;

OMMCHIBATHL W XapakTepu3oBaTh TaOmuuHyro ¢opmy Ileprogmdeckoid cHCTEMBbl XHUMHUYECKUX
AJIEMEHTOB: pa3linyaTh TMOHATHS «TJaBHas moarpynmna (A-rpynma)» u «mobounas moxarpymnma (b-
rpymma)», Majable U OOJNBIINE MEePUOJbI, COOTHOCUTh 0003HAYEHUs, KOTOPhIE UMEIOTCS B TabIuIe
«Ilepuognueckas cucrema xumuueckux odiemeHtoB J[. WM. MengeneeBa» ¢ 4HCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHUS aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB W 3apsij sapa, olliee Yucio
AJIEKTPOHOB U pacnpeiesieHUue X MO IEKTPOHHBIM CIIOSIM);

KJIACCU(UIIUPOBATH XUMHUUECKHUE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE PEAKINH (10
YUCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P HEKTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPK/Iasi ONMUCAaHUE MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOUIMX XHUMHUYECKHUX
peakuuii;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Kaue€CTBEHHOTO COCTaBa, BO3ZMOXHOCTHU
MPOTEKAHUS XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

BBIUHCIISATh OTHOCHUTENBHYIO MOJEKYISIPHYI0 U MOJSIPHYIO Macchl BEILIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTA 110 (hOpMYyJie COSAMHECHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacuéThl 10 ypaBHEHUIO XMMUYECKOM peaklnu;

MPUMEHITh OCHOBHBIE OIEpAllMM MBICIUTENbHON AEATEeIbHOCTH — aHAlIW3 M CHUHTE3, CpaBHEHUE,
000011IeHIe, CHCTeMAaTU3AIINIO, KITACCH(PUKAIUIO, BRISIBICHUE TPHUNHHO-CIEICTBEHHBIX CBSI3EH — IS
M3YYEHHUs CBOICTB BEIIECTB M XMMHUYECKUX pEaKLUl, €CTeCTBEHHO-HAyYHble METOJIbl MO3HAHUS —
Ha0II0IeHNe, U3MEpPEHNEe, MOICIMPOBAHUE, IKCIIEPUMEHT (pEeasTbHBINH U MBICIICHHBIN );

CJIEIOBATh MTPABUIIaM TOJIH30BAaHUSI XUMUYECKOM TIOCY 101 U Ta00paTOPHBIM 000PYIOBAHUEM, A TAKKE
npaBwiaM oOOpallleHHuss ¢ BeUIeCTBAMH B COOTBETCTBHM C MHCTPYKIHUSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB 10 MOTYYEHUIO M COOMPaHMIO Ta3000pa3HbIX BEUIECTB (BOIOpOIA
U KHCIOpOAa), TPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOW MacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBa, TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB
IIEJI0OYEH M KUCIIOT C MIOMOIIBbI0 HHIUKATOPOB (JaKMycC, eHONPTaATCHH, METHIIOPAHX U IPYTHE).



K xoH1y o0yuenus B 9 kiacce nmpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh

c(hOpMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATUI: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHMOH, NPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHIATEIBHOCTD,
CTETIEHb OKHUCIICHHS, XUMHUYECKasi peaKiysi, XUMHUUECKasi CBA3b, TEIJIOBOM A(PPEKT peakuuu, MoJb,
MOJISIPHBIM  00BEM, pacTBOpP, MEKTPOIMTHI, HEIIEKTPOIMUTHI, IEKTPOIUTHYECKAs TUCCOLMALNS,
peakiu MOHHOTOo OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBecHe, oOpaThMble M HeoOpaTUMbIe
PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEINb, OKUCIIEHUE U
BOCCTAQHOBJICHHE, QJJIOTPONHs, aM(OTEpHOCTb, XUMHUECKasi CBS3b (KOBaJCHTHAs, HWOHHAs,
MeTaJuInYecKas), KpUcTalInyeckas peiéTka, KOppo3us METAJJIOB, CIUIaBbI, CKOPOCTh XMMUYECKOH
peakiuu, npeaeiabHo gomyctumMast konuentpanus [1/1K BemecTsa;

WIUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX MOHATHH M NPUMEHATh ITHU IMOHITHUSA IIPU
OIMCAHWHU BEIIECTB U UX MPEBPAIICHUH;

UCIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY [UIl COCTaBJIE€HUS (OPMYNIT BELIECTB U ypaBHEHHH
XUMHYECKUX PEaKIIUii;

OIIpEIeNIATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX IEMEHTOB B COETUHEHUAX PA3IUYHOTO
COCTaBa, MPUHAMICKHOCTh BEIIECTB K ONpeAeNEHHOMY KJaccy COeIMHEHHH 1o (opmyiam, BUA
XMUMUYECKOH CBS3M (KOBAJIEHTHAsl, NOHHAs, METAJUINYECKAsl) B HEOPIraHUYECKUX COCTUHEHUSX, 3apsia
MOHA 110 XUMHUYECKON (popMyIie, XapaKTep Cpebl B BOJAHBIX pAaCTBOPAX HEOPTaHUYECKUX COCTUHEHHUH,
TUI KPUCTAJUTMYECKON PEHIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblci [lepuoauyeckoro 3akona JI. 1. MeneneeBa u AEMOHCTPUPOBATD €0 IOHUMAHHUE:
ONUCBHIBaTh W XapakTepusoBaTh TaOiuuHytro ¢opmy Ilepuoanueckoil CHUCTEMBI XHMHYECKUX
AJIEMEHTOB: pa3lnyaTh MOHATHUSA «TJaBHasg moArpynmna (A-rpynma)» u «mobounas noxarpymma (b-
Tpymma)», Majble MW OOJIBIIME TEePUOABI, COOTHOCHUTh OOO3HAUYEHHUS, KOTOpPhIE HMEIOTCS B
NEPUOINYECKON Tabiuie, C YUCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHHUS aTOMOB XHMHUYECKHUX
JIEMEHTOB (COCTaB U 3aps] s1pa, 00lIee YUCIO0 IEKTPOHOB U pacpeeIeHUE UX 10 IEKTPOHHBIM
CIIOSIM), OOBACHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCJUHECHUH B
npejenax MajbIX IEPUOJOB U TJIaBHBIX MOATPYI C yYETOM CTPOEHUS UX aTOMOB;
KJ1acCU(UIUPOBATh XUMHUECKUE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMHUECKUE peakiuu (I1o
YHUCIy M COCTaBY Y4YacTBYIOIIMX B pPEaKLUU BELIECTB, M0 TEIIOBOMY 3(deKTy, mo M3MEHEHHIO
CTETICHEH OKMCIIEHUS! XUMHUYECKUX HJIEMEHTOB);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOITHE U CTIENU(PUIECKHUE XUMHIECKUE CBOMCTBA MMPOCTHIX M CIOKHBIX
BEIIECTB, TMOATBEP)KIas ONHCAHWE TpUMEpaMH MOJICKYJSIPHBIX W  HOHHBIX  YpaBHEHH
COOTBETCTBYIOLINX XUMUYECKUX PEaKIIHii;

COCTABIISITh YPaBHEHUS SJICKTPOTUTHUYECKON ITHCCOIMALMU KUCIOT, LIENOoYeil M coliei, TOJHbIE U
COKpAIlléHHbIE YpPaBHEHUs pPEAaKUMH HMOHHOTO OOMEHa, YpaBHEHHUS peakLui, MOATBEPKIArOIINX
CYIIECTBOBAHHME T€HETHUECKON CBSA3M MEK/Yy BEIIECTBAMH PAa3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUN MOCPEICTBOM COCTaBICHHS
3JIEKTPOHHOTO OaaHca 3TUX PeaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTU INPOTEKAHHS
XUMHUYECKHUX MPEBPALICHUN B PA3JIMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XMUMHYECKOI'0 3JIEMEHTa 10 (JOpMYJIe COEIMHEHMSI, MACCOBYIO JIOJIIO BELIIECTBA B PACTBOPE, IPOBOJUTH
pacu€Thl 10 YPaBHEHUIO XUMUYECKOM pEaKInH;

co0JII0IaTh MpaBHJIa MOJIb30BAaHUS XUMHUECKON MOCYION 1 1a00paTOpHBIM 000pYIOBAHUEM, & TAKXKe
npaBuiga OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLUSMH 110 BBIIOJIHEHHIO
71a00paTOPHBIX XUMHUUECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
1 YTJIIEKHUCIIOTO Ta3a);

MPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMUHBIX BEIECTB: PAcliO3HABATh
OTIBITHBIM MYTEM XJIOPH]I-, OPOMHI-, HOJUI-, KapOOHAT-, ocdaT-, CUIUKAT-, CYIb(haT-, THAPOKCHI-
MOHBI, KATUOHBl aMMOHMSI ¥ MOHBI M3YYEHHBIX METAJUIOB, MIPUCYTCTBYIOIIME B BOJIHBIX PacTBOpPax
HEOPraHNYEeCKUX BEILIECTB;



* MPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBLHON AESITENIbHOCTH — aHAJU3 M CUHTE3, CpPaBHEHUE,
0000111eHIe, CUCTEMAaTU3aLINIO, BBISBIIEHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3€H — /1JIs1 U3yUYEeHHsI CBOMCTB
BEIIECTB M XWUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUS — HAOIIOJCHNUE,
U3MepeHue, MOACTMPOBAaHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH).

4. TEMATHUYECKOE INJIAHUPOBAHUE C YKA3AHUEM KOJINYECTBA
AKAJJEMAYECKHX YACOB, OTBOJUMMBIX HA OCBOEHHME KAXJIOW TEMBI
YYEBHOI'O IIPEJIMETA «XHMUSI» W BO3MOKXHOCTHh NCHOJIB30OBAHUS 11O 3TOH
TEME IJIEKTPOHHBIX (1D POBBIX) OBPA3OBATEJIBHBIX PECYPCOB,
ABJIAIOHINXCSA YYEBHO-METOAUYECKUMHU MATEPUAJIAMHU
(MYJbTUMEIUMAHBIE ITPOTPAMMBI, SJIEKTPOHHBIE YUEBHUKU U 3AJJAUHUKH,
SJIEKTPOHHBIE BUBJIUOTEKHU, BHUPTYAJIBHBIE JIABOPATOPUHN, WI'POBBIE
MMPOI'PAMMBI, KOJUIEKHUU IU®POBbBIX OBPA3OBATEJ/IbBHBIX PECYPCOB),
HUCHOJIB3YEMBIMU JJiId OBYYEHHUSI U BOCIHUTAHUSA PA3JIMUHBIX TPVYIII
MOJIb30BATEJIEM, TPEJCTABJEHHBIMU B 3JIEKTPOHHOM (IIM®POBOM) BHUJIE U
PEAJIMBYIOIIUMU JUAAKTUYECKHUE BO3MOXHOCTU HUKT, COIAEPXKAHUE
KOTOPBIX COOTBETCTBYET 3AKOHOJIATEJBCTBY OB OBPA3OBAHUU



8 KVIACC

Ne
n/n

HaumeHoBaHue pa3esioB U TeM
NMPOrpaMmbI

KoanuyecTBO 4acoB

Bcero

KouTtpoJbHbie
padoThI

IMpakTHyeckue
padoThI

JyeKTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/IbHbIE pecypchl

Pasznea 1. IlepBoHayajibHbIe XUMHYECKHE IOHATHS

Xumusa — BakHast 00J1acThb

1.1 €CTECTBO3HAHUS U IPAKTHUECKOMI 5 2 bubmaorexa LIOK
) p https://m.edsoo.ru/71f41837¢c
NEATEIHLHOCTH YEIOBEKA
1.2 BemiecTBa 1 XUMHYECKHE PEAKIIUN 15 buGnnorexa LIOK
) m peaxn https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20

Pa3nes 2. BaxkHeiinue npeacTaBuTe/ M HEOPraHNYeCKNX BEIEeCTB

71 Boszayx. Kucnopon. [Tonsitre 06 6 bubmmoreka [IOK

: OKCHJIax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [lonsTue o kuciorax u 3 1 bu6mmoreka [IOK

’ COJISIX https://m.edsoo.ru/7f41837¢c
3 Bopna. PactBopsl. [Tonsitre 06 5 | Bbu6nmuoreka [JOK

: OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBI€ KJIACChl HEOPTaHUYECKUX 1 1 bubmuorexa [JOK

‘ COeIMHEHUIT https://m.edsoo.ru/7f41837¢

Nroro no pazneny 30

Pasznea 3. Ilepuoaunyecknii 3akon u [lepuognueckasi cucrema xummnueckux 31eMeHToB /. U. MenneneeBa. CtpoeHue aToMoOB. XUMHYECKAs
cBsI3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUA

3.1

[Tepuonuueckuii 3aKOH 1
[lepuoauueckas cuctemMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKHX 3JIeMeHTOoB []. 1.
Menpeneesa. CTpoeHue aToma
39 Xumudeckas cBiI3b. OKUCIUTEIbHO- 2 ) bu6mmoreka [IOK
) BOCCTAaHOBUTEJIbLHBIC PEAKITUU https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 15
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O 68 5 5
I[MTPOIT'PAMME
KoanuectBo yacoB
NQH / Tema VDoKa Hdara JJIeKTPOHHBbIE HU(POBHIE
yp B KonrposbHbie IIpakTnyeckue H3Y4eHHs o0pa3oBaTe/IbHbIE pecypchl
n cero
padoThI padoThI
[Ipenmer xumuu. Ponb Bu6miorexa [IOK
1 XMMHH B )KU3HU UEIIOBEKA. 1 .
Tena i BemecTsa https://m.edsoo.ru/ff0d210c
) Ilonsarue o MmeTomax 1 Bbu6nuoreka [JOK
MO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1
«ITpaBuna paboTsI B
3 nabopaToOpuu M IPUEMBI 1 bubmuorexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00pPaTOPHBIM
000pyIOBaHUEM
YucTele BENECTBA U CMECH. Bubnmorexa [IOK
4 CHOCOFH PasACIeHHA ! https://m.edsoo.ru/ff0d26ca
cmeceit
5 [IpaxTuueckas padora Ne 2 1 bubmmoreka [IOK
«Paznenenue cmeceit (Ha https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8

pUMepe OYUCTKU
MMOBAPEHHOM COJIN)»

6 A bubmuorexa [JOK
TOMBI M MOTICKYIIBT https://m.edsoo.ru/ff0d2a6¢c
|| e v Buniorsa LOK
https://m.edsoo.ru/ff0d2be8
XUMHAYECKHUX DJIEMEHTOB
g [IpocTeie U clioXKHbBIE bubmuorexa [JOK
BEIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE bubmmoreka [IOK
yueHHe https://m.edsoo.ru/ff0d2d50
3aK0H NOCTOSIHCTBA COCTaBa
o e oo BuGonea K
pMyna. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKUX
DJIEMEHTOB
1| acen, Ormoesmoman BuGmiorexa LIOK
' https://m.edsoo.ru/ff0d323¢c
MOJIEKYJISIpHAsI Macca
12 M;;;fj:cigz SJIEMEHTA B Bubmiorexa HOK
https://m.edsoo.ru/ff0d350c
COEIMHEHNH
13 KoauuecTBo BemecTna. Bbubnuoreka [JOK
Moins. MonsipHas macca https://m.edsoo.ru/ff0d5230
o (DI/ISI/I‘ICCKI/I; Hu XI/IMI/I‘LCCKI/IG BuGmuorexa LJOK
ABJICHIA. AUMHIHCECKaA https://m.edsoo.ru/fR0d37fa

peaxius



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

IIpusnaku u ycinoBus

bu6mmoreka [IOK

15 TPOTCKARMA XHMHTCCIMX https://m.edsoo.ru/ff0d3al6
peaximii

6| memoern Ximmmacosme. BuGmorexa LIOK

' https://m.edsoo.ru/ffl0d3b88
ypaBHEHUS
BrrunciieHus KOJIn4ecTBa,

17 MacCHI BEIISCTBA 110 Bbu6nuoreka [JOK
YpaBHEHUSM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakiuit

Knaccudukanus
| ek pea BuGorea 110K
’ https://m.edsoo.ru/ff0d3{34
pa3IoKeHUs, 3aMeICHHS,
oOMeHa)
M. B. JlomoHOCOB —

19 YUEHBIH-3HLIUKIIONIEANCT. bubnuoreka [IOK
O0006111eH1E U https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3alus 3HaHui

K o]
20| oront emeorn BuGmorexa LIOK
https://m.edsoo.ru/ff0d4290
XUMHYCCKHE PEAKITUI
Bo3ayx — cmech razos.

71 CocraB Bo3ayxa. bu6mmoreka [IOK
Kucnopoxg — snemeHt u https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H

dusuyeckue 1 XUMHYECKHE
2| (peaxm oxcrenms buGmnorexa LIOK
peaKil . https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06
OKCHIaX
23 CriocoOsbI oTyueHus bubnmoreka [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

KHCJIOpOJIa B
nabopaTopuu U
MMPOMBIIIIJIICHHOCTH.
[Ipumenenue kucnopoaa

https://m.edsoo.ru/ff0d497a

TennoBoii 3 dexr

XUMHYECKON pEeaAKIINH,
24 :2 H;zifminquKOM bubmorexa [TOK
P https://m.edsoo.ru/ff0d4790
YpaBHEHUH, IK30- U
SHIIOTEPMHUYECKHX
peakIusIx
Tormnmugo (HedTh, yroas u
25 MeTaH). 3arpsi3HeHue bubnuoreka [JOK
BO3JIyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILCHHS
[TpakTrueckas padora Ne 3
2% o teMe «llomydyenue u bubmuorexa [JOK
coOupaHue KUCIOPO/a, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHE €0 CBOMCTBY»
37| wpocroc sewtecrao, BuGmiorera LIOK
o HICCTBO. https://m.edsoo.ru/fl0d4dd0
aXOKJCHHE B IPHPOJIE
| e o BuGorera 10K
0 Fopoa. https://m.edsoo.ru/f0d4ddo
pPUMEHEHHE BOJIOPOJIa
79 IIoHsTHE O KHCIIOTaX U Bbu6nmuoreka [JOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 CriocoO0bI MoTy4eHus bubmmoreka [JOK
BOJIOpO/a B Ta00OpaTOpUn https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[IpaxTuueckas padora Ne 4

31 o teme «l[lonyuenue u bubmmoreka [JOK
coOupaHue BOAOPOJa, https://m.edsoo.ru/ff0d4142
W3y4YEHHUE €r0 CBOMCTBY»

3 MonsipHblii 00bEM razos. bubmmoreka [IOK
3akoH ABorazapo https://m.edsoo.ru/ff0d542¢

Brruncienus o0béMa,
33| rasa o ero mmecthon Butmrorera LIOK
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
U 00bEMY
Beraucienns 0666M0B

| e Bnsmorea 0K
DCAKIIH Ha | https://m.edsoo.ru/fR0d5708
3aKOHA O0BEMHBIX
OTHOILICHUH Ta30B

35 du3znyecKkne 1 XUMHISCKHE Bbu6nuoreka [JOK
CBOWCTBA BOBI https://m.edsoo.ru/ff0d587a

36 CocTaB OCHOBaHHI. bu6mmoreka [IOK
[Tonarue 00 MHAMKAaTOpaAX https://m.edsoo.ru/ff0d59e2

Boga kak pacTBopHTENb.
37 Eeﬁngeg;g bubmorexa [TOK
https://m.edsoo.ru/ff0d5b40
pacTtBOpbl. MaccoBas 1074
BEIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5
no reme «lIpuroroBnenue

38 pacTBOpOB ¢ bubmmoreka [IOK

onpeneaéHHON MacCOBOM https://m.edsoo.ru/ff0d5eba

JI0JIEW paCTBOPEHHOTO
BEIIECTBA



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

Kontposbnas padota Ne2

bu6mmoreka [IOK

39 o Teme «Kuczopon. https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»

| O, BuGorera 0K

HHA, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydyeHnue nu XuMHYECKUE

41 CBOMCTBA KHCJIOTHBIX, bu6mmoreka [IOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

| Ot coom BuGorera 0K

HHA, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonydyenune u XuMUYECKHUE bubmuorexa [JOK
CBOICTBa OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 KII{;J;SCTEEMCK(;CT;:’ bu6mmoreka [IOK

T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonydyenune u XuMUYECKHUE bubmuorexa [JOK

CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOOBI Bbu6nuoreka [JOK
MIOJIy4EHUs1, XUMUUECKHE https://m.edsoo.ru/00ad9474
CBOMCTBa

[IpakTuueckas padota Ne 6.
Pemenue
AKCIIEPUMEHTAITBHBIX Bubmorexa [IOK
47 3aj1a4 1o TeMe

«OCHOBHBIE KJIACCHI
HEOPraHMYECKHUX
COEIMHEHUN

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

I'enernueckas cBA3b MEXKITY
KJIacCaMu

Bbu6nuoreka [JOK

43 HEOPraHUYEeCKUX https://m.edsoo.ru/00ad9a50
COEIMHEHUN
49 O6o0meHue u bubmuorexa [JOK
CUCTEeMAaTH3aIHsI 3HAHUI https://m.edsoo.ru/00ad9cb2
KonTtponpHas padora Ne3
50 o Teme "OCHOBHBIC Bbu6nmuoreka [JOK
KJIaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9ela
coequHeHn"
IIepBble ONBITKN
51 gﬁgziiiiuf:eMeHmB Bubanorexa LIOK
I ) https://m.edsoo.ru/00ad9ffa
OHSITHE O TpyIIax
CXOIHBIX 3JIEMEHTOB
[lepronnueckuii 3aK0H U
57 [Tepuonnueckas cucrema Bbu6nuoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00ada52c
1. 1. Menpneneea
53 [Iepuonst, rpymisl, bubmmoreka [IOK
MTOATPYIITIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocraB bubmmoreka [JOK
aTOMHBIX s1ep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX
000JI04€K aTOMOB Bubnmorexa [IOK
55 3JIEMEHTOB

[Tepuonuueckoit CUCTEMBI
. 1. MenneneeBa

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

XapakTepucTuKa
XUMHUYECKOI0 JIEMEHTA

Bbu6nuoreka [JOK

3 1O €10 TOTOKCHHIO B https://m.edsoo.ru/00ada824
IIepuonnueckoii cucreme
. . MenneneeBa
3nauenue llepnoanueckoro
| e B 10K
K P AV https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HBbIN,
MeJIaror ¥ rpakIaHuH
PesepBHBIi ypOK.
58 SHGC(;iﬁ;f;:aEm 3HAHUH / bubanorexa LIOK
B N https://m.edsoo.ru/00adb33c
cepoccuiickas
poBepoyHas pabora
Kontponbnas padota No4
59 :O TG;\&C)(((CTP OCI:(I/;C bubmmoreka [JOK
TOMa. AHMITICCKaA https://m.edsoo.ru/00adb486
cBs3b» / Beepoccuiickas
poBepoyHas pabora
o] i Bumorea 110
https://m.edsoo.ru/00adaab8
AIIEMEHTOB
61 n bubmuorexa [JOK
OHHAA XUMITICCKad CBAD https://m.edsoo.ru/00adac34
2 KoBanenTHas nonsipHast bubmmoreka [IOK
XUMHUYECKasl CBSA3b https://m.edsoo.ru/00adaab8
63 KoBanenTnas HenossipHas bubmmoreka [IOK
XUMHUYECKasH CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bu6mmoreka [IOK



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adae28

65 OEEEZ?JSSZE’?éHBHHG 1 bubmmorexa IOK
https://m.edsoo.ru/00adb076
peakinuu
66 OkucnuTenu u 1 bubmuorexa [JOK
BOCCTaHOBHUTEIIH https://m.eds00.ru/00adb076
O6o0meHue u
| S 1 B 10K
p https://m.edsoo.ru/00ad9cb2
aroma. XUMHU4YecKas
CBSI3b)»
68 O6o0meHue u 1 bubmuorexa [JOK
CUCTEMaTH3aIus 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB 68 5 4
I10 ITPOI'PAMME
9 KJIACC
Ne KoanuecTBO 4acon
-11 y HanmeHoBaHMe pa3iesioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
NPOrpaMMBbl B KonrposbHbie IIpakTHyeckue o0pazoBaTelbHbIE pecypchbl
n cero
padoThbI padoThbI

Pasznea 1. BemiecTBO M XMMUYECKHE PeaKIIUMA

11 [ToBTOpEeHME U yrayOeHne 3HAHUIA bubnuoteka [IOK

’ OCHOBHBIX Pa3zesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH bubnuoteka [JOK

' XUMHUYECKHX PeaKuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. but6moreka [IOK

XHMHYECKHUE PeakIui B pacTBOpax

https://m.edsoo.ru/7f41a636
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Nroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M MX cOeTHMHEHUS
i | Ol s 4 BuSmonra 0K
’ PYIIIBL. https://m.edsoo.ru/7f41a636
T"anorensr
o | Ol oo ; Bumorera 0K
' PYTIBL. £-Cp https://m.edsoo.ru/7f41a636
COeIMHEHUS
U et iy : Buniorsa LOK
' Py ' ’ https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqUHEHHS
o | Ol 8 Bumorera 0K
’ o Py ) poa https://m.edsoo.ru/7f41a636
1 KPEMHUI U UX COCTUHEHUS
Wroro no pazneny 25
Pa3gen 3. MeTaaubl M UX cOeIMHEHUS
. bu6mmoreka [IOK
3.1 Obupe cBojicTBa MeTalIOB 4 https://m.edsoo.ru/7f41a636
30 Baxneiiine MeTanibl U UX 16 bubmunoreka LIOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3nen 4. Xumus U OKpy:Kawias cpeaa
41 BemiecTBa u maTepuansl B KU3HU 3 bubmuoteka [JOK
’ YenoBeKa https://m.edsoo.ru/7f41a636
Nroro no pazneny 3
Pe3epBHOE Bpemst 3



https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I1O

[IPOI'PAMME 68 4 7
No KoJysmn4yecTBO 4acoB
| Jlara
n TeMa ypoka — JJIeKTPOHHBbIE U(PPOBHIE
/ yp Beero KoHTpo/ibHbIE IpakTH4ecKkue y 06Pa30BATETBHbIC PECYPChI
M padoThI padoThI 1

IIepnonrueckuit 3aKoH.
[Tepuonnueckas cucrema
XUMHUYECKHX 3J1€MEHTOB /1.
N. Menneneena

bubmunoreka LIOK
https://m.edsoo.ru/00adb59¢e

3aKOHOMEPHOCTH B
N3MEHEHUH CBOICTB

bubmunoreka LIOK

2 XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccuduramsg u
3 HOMeI;II)UIaTH a bubmuoreka [JOK
yp https://m.edsoo.ru/00adb7e2
HEOPTaHMYECKHUX BEIIECTB
Bunel xumMuueckoii cBSI3U U
4 TII/[IHI)I KPUCTAJUTHYECKUX bubamorexa LIOK
.. https://m.edsoo.ru/00adbac6
pemeToK
Kontponbnas padora Nel mo
teme «IloBTOpenue u
5 yriyOsieHue 3HaHUu |
OCHOBHBIX pa3/eyioB Kypca 8
KJ1acca
Knaccudurarms XuMHIeCKUX
6 peaKu(II/)Iﬁ ng pa3IUYHBIM bubmmotexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKAM
7 ITonsaTue o ckopoctu Bubmuotexa [JOK

XUMHYECKON PEAKLIUH.

https://m.edsoo.ru/00adbe9a
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IloHsTHE O TOMOI€HHBIX U
IreTEPOrcHHbIX pCaKIUAX

TloHsTHe 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh

bubmunoreka LIOK

8 o
XUMHUUYECKOHN peaklMy U https://m.edsoo.ru/00adc28c
IMOJIOKEHNE XUMUYECKOT O
paBHOBECHS
OKHCIIUTENLHO-
9 BOCCTaHOBUTEIIHHBIE bubmorexa LIOK
https://m.edsoo.ru/00adcade
peaxium
Teopust 37IEKTPOITUTHUECKOH
10 I/E:CO na I/III)/I CunbHbIC B bubmorexa HOK
A HHALHIH. https://m.edsoo.ru/00adcd68
ci1abble AIEKTPOITUTHI
11 Honurble ypaBHEHUS PEAKIIUN Bubmzorexa HOK
M peakit https://m.edsoo.ru/00add448
XMUMHYECKHE CBOUCTBA KHUCIIOT
U OCHOBAHUH B CBETE
12 MpeICTaBICHUN 00 bubmmorexa [TOK
P . https://m.edsoo.ru/00add5d8
ANIEKTPOITUTUICCKOM
IUCCOLALIT
XUMHYECKHE CBOMICTBA CoyIei
13 B CBETE NpECTaBICHUN 00 Bu6muotexa [JOK

AIEKTPOJIUTUYECKON
Jucconuanumn

https://m.edsoo.ru/00add8b2
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bubmunoreka LIOK

14 HousTne 0 runpomase conei https://m.edsoo.ru/00add9d4
15 0O0001eHuEe 1 but6mmoreka [IOK
cHCTEMaTH3aIns 3HAaHUH https://m.edsoo.ru/00addd12
| Taknsecra paGora e I BuGmorera 10K
https://m.edsoo.ru/00addbfa
AKCTICPUMEHTAIBHBIX 32129
Kontponbras padora Ne2 mo
17 TeMe «IEKTPOIUTHYECKAS bu6nuoreka [IOK
IUCCOLMAIAA. XUMAYECKUE https://m.edsoo.ru/00addec0
pEaKIuu B pacTBOPAX»
s 06:)113;{ XapaK;r(epHch;l Bubnmorexa [IOK
T greHOB' MMHHECKHC https://m.edsoo.ru/00addfe2
CBOICTBa Ha IPUMEPE XJIOpa
Xnoposogopoa. CosnsiHast
19 KHCIIOTa, XUMAYECKHE but6mmoreka [IOK

CBOKCTBA, ITOJIyYEHHE,
MIPUMEHEHUE

https://m.edsoo.ru/00adel104
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[TpakTrueckas padora Ne 2 o
teme «llonyuenne cossgHOM

bubmunoreka LIOK

20 n
KHCJIOTHI, U3y4YeHue eé https://m.edsoo.ru/00ade348
CBOWCTB»
Boruncnenus mo ypaBHEHUSM
71 XUMHYECKUX PEAKIIUM, €CITH but6mmoreka IIOK
OJIMH U3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
n30BITKE
2 OO01mas xapakTepucThKa bubnmoreka [JOK
anemeHToB VIA-Tpynms https://m.edsoo.ru/00ade64a
AmoTponHbie Mo pUKAIH
73 cepnl. Haxoxenue cepol u bubnmoreka [JOK
e€ COeIMHEHUI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOUCTBA CEPBI
CepoBo10po1, CTPOEHHUE, Bubsorexa [IOK
24 ¢busnveckre u XUMUYEeCKHe

CBOMCTBa

https://m.edsoo.ru/00ade802
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Oxcunpl cepol. CepHas

75 KHCIIOTa, (pU3NUecKue u bubmmoreka [JOK
XHMHYECKHE CBOICTBA, https://m.edsoo.ru/00adea28
MIPUMECHECHHE

XUMHUYECKUE PEAKIIUU,
JIeXKAIIe B OCHOBE
MIPOMBIIIIJICHHOTO CIIoco0a
26 ngn €HHUSI CEPHOM bubsmotexa [IOK
Y1 P https://m.edsoo.ru/00adec8a
KHUCIJIOThl. XUMHYECKOE
3arpsi3HEHUE OKPY KaroIIei
CpeIbl COSTUHEHUSIMU CEPhI
27 Brrunciaenue MaccoBoi J0I1 bubmunoreka LIOK
BBIX0/1a MPOJYKTA PEaKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepUCTHKA
3JIEMEHTOB V A-TpYIIIIBI.
Py bubnuorexa [JOK
28 A30T, pacipoCTpaHEHHUE B

npupoje, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeecab
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AmMHaKk, ero puznyeckue u

bubmunoreka LIOK

29 XUMHUYECKHE CBOUCTBA.
’ https://m.edsoo.ru/00adf004
MOJIy4eHHUE U IPUMECHEHHE
ITpakTrueckas padora Ne 3 10
30 IT)eMe «[Ton Ie)HHe aMMHaKa Bubmiorexa HOK
ya g ’ https://m.edsoo.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
A3o0THAs KHCIIOTA, €8
31 ¢duznveckue u X’I/IMI/I‘-IeCKI/Ie budmorexa OK
N https://m.edsoo.ru/00adf306
CBOICTBA
Hcnonb3oBaHne HUTPATOB U
COJIENl aMMOHHS B KQUECTBE
39 MUHEPAIbHBIX YI0OpEHHIA. Bu6muotexa [JOK

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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dochop. Oxcun pocdopa (V)
u pocdopHas kucioTa,

bubmunoreka LIOK

33
(hU3UYECKHE U XUMUYCCKUE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHUE
Hcnons3oBanue pocdaros B
Ka4yeCcTBE MUHEPATbHBIX
. bubmmoreka [JOK
34 ynoOpeHuid. 3arps3HeHue ubsmorexa 11
IpEpOHOH CpeEI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, paclipoCTpaHEHHE B Bubmmotexa LOK
35 npupone, Gu3nyecKue u
XEMEII{I;C’K(EG cBOfcTRA https://m.edsoo.ru/00adfd9¢
Okcuabl yraepojaa, ux
(hU3UYIECKHE U XUMHUECKHIE
. bu6nuoreka [IOK
36 CBOMCTBA. DKOJIOTUYECKHE nosmorexa L|

poOJIeMBbI, CBSI3aHHBIC C
okcuaom yriepoaa (IV)

https://m.edsoo.ru/00adfebe
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bubmunoreka LIOK

37 VYrosbHas KUCIOTA U €€ CONU https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo
38 Teffmffiﬁiﬁf rasa bubmorexa HOK
T ' https://m.edsoo.ru/00ae027¢e
KauecTBenHas peakuus Ha
KapOoHaT-MOH"
[TepBoHauaNbHBIE TOHSTHS 00
39 OpraHMYeCKHUX BEIIECTBAX but6mmoreka [IOK
KaK O COEIUHEHUAX https://m.edsoo.ru/00ae054¢e
yraepoaa
40 Kpemunii u ero coenuueHust Bubmaorexa LIOK
P a https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenne
41 AKCIEPUMEHTAIBHBIX 33/1a4 but6mmoreka [IOK

no teMe «BaxxHeiinme
HEMETAJJIbl U UX
COETMHEHUS)

https://m.edsoo.ru/00ae0bf2
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42

KonTtponsHas padota Ne3 no
TeMe «BaxHenmme
HEMETaJTbl U UX
COCTIHEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

OO1m1ast xapakTepUCTHKA
XUMHYECKHX 3JIEMEHTOB —
MeTauloB. Merayudeckas
CBSI3b M METAJUINYECKas
KpUCTAJUIMYECKas peHIETKA.
DusnvyecKkue CBONCTBA
METAJIOB

but6mmoreka [IOK
https://m.edsoo.ru/00ae103e

44

XHUMHYECKUE CBOKCTBA
METaJJIOB.
DJIEKTPOXUMHUYECKUH PAJT
HaIpsHKEHUN METaJUIOB

bubmunoreka LIOK
https://m.edsoo.ru/00ael 156

45

OO6mue crnocoObl TOTYYCHHS
MeTauioB. CIIaBhl.
Brrancnenus no
YpaBHEHHSIM XUMUYECKUX
peaKkuuii, €Clii OJIMH U3
pEareHToB COAEPKUT
MIPUMECH

but6mmoreka IIOK
https://m.edsoo.ru/00ael 156
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[TonsaTHe 0 KOppo3UU

bubmunoreka LIOK

46 METaJJIOB https://m.edsoo.ru/00ael1278
but6mmoreka [IOK

47 [Henourere meTanb: https://m.edsoo.ru/00ae14b2
48 OKcuabl U TUIPOKCUIBI bubnmoreka [JOK

HATpUs U KaJus https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMeNnbHBIC METAIIIbBI bu6mmoreka [IOK

— KaJbIIUHA U Marduit https://m.edsoo.ru/00ael5e8
50 Baxwueiime coequHeHUs bubmunoreka LIOK

KaJIbIUs https://m.edsoo.ru/00ael5e8
51 O0001menue n

CHCTeMaTHu3alus 3HaHUN
59 JKEcTkOoCTh BOJBI U CLIOCOOBI bubmunoreka LIOK

e€ ycTpaHeHus https://m.edsoo.ru/00ae1886

[TpakTrueckas padora Ne 6 o

53 TeMme "JKECTKOCTEL BOABI U bubmmorexa LIOK

METONBI 68 yoTpaneHus" https://m.edsoo.ru/00aelae8
54 JNN— bubmoreka [IOK

https://m.edsoo.ru/00aelc64
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AmdoTepHbIe CBOHCTBA

bubmunoreka LIOK

>3 OKCHJIa ¥ TUJIPOKCHUA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK

26 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COJTU but6mmoreka [JOK

xene3a (I1) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O000mmenue u

cucTeMaTu3alus 3HaHu|

[IpaxkTuueckas padora Ne 7.

Peruenne bubmuoreka [IOK

59 AKCIEPUMEHTAIIbHBIX 3a7a4

o TeMe «Baxkuennine
MCETAJIJIBI U UX COCAUHCHU S

https://m.edsoo.ru/00ae3de8
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Bbruncienus no ypaBHeHUSIM
XUMHUYECKUX PEeaKIHil, eciiu
OJIMH U3 PEareHTOB JaH B

60 M30BITKE WA COACPIKUT bubmorexa LIOK
A1ep https://m.edsoo.ru/00ael750
npuMecu. Beranciienus
MAacCOBOH JIOJIM BBIXOJa
MIPOJYKTa PeaKiuu
61 0O0001eHuEe 1
cucTeMaTH3allis 3HaHUN
Kontponbnas pabora Ne4 mo
62 TeMe «BakHenIme MeTaibl
1 UX COCTUHEHUS
BemectBa u matepuan
63 HH(;IBCGTD BH?BII\{/IOTﬁ >I:<P1;3HI§ ’ bubmorexa HOK
A https://m.edsoo.ru/00ae3150
YeroBeKa
64 XUMHUYECKOE 3arpsA3HEHUE bubnuorexa [JOK
OKpY’KaroIllel Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnun Bubmuotexa [JOK

AKOJIOTUYECKUX MTPoOIIEM

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

0O0001eHnEe "

but6mmoreka [IOK

66 cUCTEMAaTH3aWs 3HAHUI 1 https://m.edsoo.ru/00ae0d0a
67 O6o0meHue u 1 bubmuoreka [{OK
cUCTEMAaTH3aNs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHEe 1 Bu6muotexa [JOK
U CUCTEMAaTH3aNI 3HAHUNA https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOT'PAMME
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Ipunooiwcenue

IMPOBEPAEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KUIIACC
Kon . .
IDOBEDSIEMOL IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa30BaTe/JIbHOM
POBEp NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
0 pe3yJbTaTra
1 ITo Teme: «IlepBOHaYaNbHBIE XUMUYECKHUE TOHATHUS
pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHSTHI: aTOM, MOJEKYJA, XUMHUYECKHUI
3JIEMEHT, TMPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPOJHAsI), BAJEHTHOCTh, OTHOCUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
11 KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASL Macca, MaccoBas J0Jil XUMHUECKOTO 3JIEMEHTA
' B COCAMHEHUHU, MOJIAPHBIM 00BEM, XUMHUYECKas peakius, Kiaccu(ukaius peakiiuii:
pEeaKuy COSAMHEHHUS, PEaKIMH PA3JIOKECHUS, PEaKIUU 3aMEIICHUs, peakiuu oOMeHa,
9K30- M JHJOTEPMHYECKHE PEaKIuu, TEIIoBoU 3 (eKT peakiuu, pacTBOp, MaccoBas
J10JI4 BelllecTBa (MPOIICHTHAs! KOHLIEHTpAIUsi) B pacTBOpE
12 WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMUMHMUYECKHX MOHATUA U MPUMEHSTH 3TH
' MOHSITHS TIPU ONMCAHUU BEIIECTB U UX MPEBPALICHUIN
13 UCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY U COCTaBlieHHS (GOpMya  BEUIeCTB U
’ YPaBHEHUH XUMUYECKUX PEAKLIUN
14 PacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
' aTOMHO-MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOTapO
1.5 OTIpEeEIATH BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX
16 KJIaCCU(PUIIUPOBATh XUMUYECKUE PEaKIuu ([0 YHCIy W COCTaBy Yy4YacTBYIOIIMX B
' peaxkuu BElecTB, 0 TEII0BOMY 3 (DEKTY)
1.7 BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB
1.8 BBIYHCIISATH MACCOBYIO JIOJIFO XUMUYECKOTO AJIEMEHTA 110 GopMyJie COSTUHEHUS,
1.9 BBIYUCIIATH MACCOBYIO JIOJIIO BEIIECTBA B pACTBOPE
110 MPUMEHSTh €CTECTBEHHOHAyYHbIE METOJbl MO3HAHHUS — HaOJI0JIeHUE, M3MEpEHUeE,
’ MOJIETTUPOBaHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH )
2 [To Teme: «Baxkneniye nNpeacTaBUTEIN HEOPTAaHMYECKUX BEIIECTBY
21 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHATHI: OKCHJ, KHCIIOTa, OCHOBaHHUE,
) COJIb
29 ONpeNeNATh MPUHAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY KJIacCy COEIMHEHHWH I10
' dbopmynam




23

KJIacCU(UIUPOBATh HEOPraHUYECKHE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB PA3IUYHBIX
KJIAaCCOB,  TOATBEp)KAAasl  ONMCAHHE IPUMEPAMH  MOJCKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IIPOrHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCUMOCTH OT HUX KAaUECTBCHHOI'O COCTaBa,
BO3MOXHOCTH NPOTCKAHUA XUMHUYCCKUX HpeBpaH_IGHI/Iﬁ B Ppa3JIMYHBIX YCIIOBUAX

2.6

ClleZIOBaTh IpaBWJaM T[IOJIb30BAaHUS XUMHUYECKOW TOCYIO0W U J1aOOpaTOPHBIM
o0opynoBaHuEM, a TakXKe MpaBujaM oOpallleHus C BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSAMU O BBIMOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX OTBITOB IO MOJTYYSHUIO U
coOupaHnio Ta3000pa3HBIX BEIIECTB (BOAOpOJAa W KHUCJIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAEIEHHON MacCCOBOM 0JIEM paCTBOPEHHOTIO BEIIECTBA, NIAHUPOBATh U

MIPOBOJIUTD XUMHYECKHE AKCIEPUMEHTBI
10 PAcIO3HABAHUIO PACTBOPOB IIIEJIOUYEN U KUCJIOT C IOMOIIbI0 MHIUKATOPOB (JIAKMYC,
(dbeHondTanenH, METHIOPAHX U IPyTHUe)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKLIUU

[To Teme: «llepuognueckuii 3axkoH u [lepuoanueckas cucreMa XUMUYECKUX DJIEMEHTOB
. W. MenneneeBa. CTpoeHue aroMoB. XuMHuYecKasg CBA3b. OKHUCIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUECKUX MOHATHI: AP0 aToma, JJIEKTPOHHBIN CIIOM
aToMa, aTOMHas OpOUTalb, pauyC aToMa, XUMHUYECKas CBs3b, MOJISIPHAS U HETIOJSIpHAs
KOBAJICHTHAs CBS3b, 3JIEKTPOOTPULIATEILHOCTh, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
CTETEeHb OKUCIICHHUS

32

KJ'IaCCI/I(i)I/II_[I/IpOBaTB XHUMHUYCCKUE DJICMCHTHI

3.3

ONUCHIBATh W XapaKTepu3oBaTh TabmuuHylo ¢opmy Ilepuomuueckoit cucTeMsbl
XMMHUYECKHX 3JEMEHTOB: DPa3/MyaTh IMOHATHUS «rJaBHas mnoxarpynmna (Arpymnma)» u
«mo0ouHas noarpymnmna (brpynma)y, «Mansie» 1 «060nbIIre)» TepHOIbI

3.4

packpsiBaTh cMbica I[lepuoandeckoro 3akona /I.MI. MenneneeBa: AeMOHCTPUPOBATH
IIOHUMAaHHUC HCpHOI[H‘ICCKOﬁ 3aBHUCHUMOCTH CBOMCTB XHMHYECKHX D3JIEMEHTOB OT HX
nojoxxeHus B [lepuognyeckon cucreme

3.5

COOTHOCHUTb 00O3HA4eHHUs, KOTOpble MMeroTcst B Tabmuie «llepuoanyeckas cucrema
XUMUYECKUX d1eMeHTOB [[. M. MeHieneeBay» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS
aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3apsij Apa, 001Iee YUCIIO IEKTPOHOB

U pacrpeAeseHne UxX M0 JIEKTPOHHBIM CIIOSIM)

3.6

OIPEACIIATh CTCIICHD OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

ONPEIENATh BUJ XUMHYECKOU CBA3U (koBaJIeHTHAas u HMOHHAsT)
B HEOPTraHUYECKUX COCAUHECHUAX




9 KJIACC

Kon
NMpoBepsieMo
ro
pe3yJabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHuUs

IIo Teme: «BCH_ICCTBO " XUMHYCCKad PCaKIUsI»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX IIOHSATUI: pacTBOp, DJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, DJEKTPOJIUTHUECKas JAHUCCOIMALMS, pPEeakIMd HOHHOro oOMeHa,
KaTaJln3aTrop, XUMHUECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peaKIuH,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTEh, BOCCTAHOBUTENb, OKHCICHUE
¥ BOCCTAQHOBJICHHME, aJUIOTPOIUs, aM(pOTEPHOCTb, XMMHYECKas CBS3b (KOBaJEHTHas,
MOHHasl, METaJUInYecKas), KpUCTaJUINYecKasl peméTka, CIulaBbl, CKOPOCTh XUMHUYECKOMN
peaxkuu

1.2

WJUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHM W IPHUMEHATH 3TH
MIOHATHUSA IIPU ONMCAHUY BELIECTB U UX IPEBPALICHUN

1.3

COCTaBJIATh YPABHEHUS AJIEKTPOIUTUYECKON AUCCOUMALIMMN KUCIIOT, IEI0YEH U COJIEH,
TTOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUii HOHHOTO 0OMEHa

1.4

PacKphIBaTh CYIIHOCTh OKHUCIHTEIBHO-BOCCTAHOBHTEIBHBIX PEAKIMA TOCPEICTBOM
COCTaBIICHHS SJICKTPOHHOTO OallaHCa ATHX PeaKIuit

1.5

MIPOBOAUTH PACUEThI IO YPABHEHUIO XUMHUUECKON peaKun

Ilo temam: «HemeTauisl ¥ UX cOeAMHEHUS» U «MeTaJUIbl U UX COSTUHEHU)

2.1

XapakTepu3oBaTh (OMHUCHIBaTh) OOLIME U CHEIU(PHUECKUE XHMHUYECKHE CBOHCTBA
MIPOCTBIX M CIIOKHBIX BELIECTB, MOATBEPXKAAsA ONMCAHUE IIPUMEPAMHU MOJIEKYISAPHBIX U
VMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
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COCTaBJISITh YpPaBHEHHS peakluil, MOATBEPKAAIOIINX CYIIECTBOBAHUE N€HETHYECKON
CBSI3U MEX/IY BEIIECTBAMH PA3JIMUHbIX KJIACCOB

2.3

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH
MIPOTEKAHUS XUMUYECKUX IIPEBPALICHUI B PA3JIMYHBIX YCIOBUAX
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ClleZIOBaTh IpaBHJIaM  IIOJIb30BAHUS XMMHYECKOM TMOCYIOM H  J1abopaToOpHBIM
o0OpyJIOBaHUEM, a TaK)Ke TpaBWIaM OOpAaIICHUs C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUAMMU I10 BBIITOJIHCHUIO HaGOpaTOpHBIX XUMHNYCCKUX OIIBITOB 11O IMOJIYYCHHIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIICKHUCIIOTO Ta3a)
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IPOBOANTH PEAKINH, MOATBEP)KAAIONINE KAaueCTBEHHBIN COCTaB PAa3UYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MTyTEM XJIOpHUI-, OpoMua, noaua, kapooHar, hocdar, CHIUKAT,
cynbhar, THAPOKCHIMOHBI, KAaTHOHBI aMMOHHS, HWOHBl HW3yYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEIIECTB

ITo Teme: «XHUMHS U OKpYyKaroLIas cpeaay




pacKpbIBaTh CMBICI OCHOBHBIX XMMMueckux moHsatuil: ITJIK BemecTBa; koppo3us

3.1
METAJIJIIOB
MIPUMEHATh OCHOBHBIC OTEPAIMHM MBICTUTEIIBHONW JCSITEIPHOCTH — aHajlu3 W CHHTE3,
CpaBHeHI/Ie, 0606H_IGHI/IC, CUCTEMAaTHU3allul0, BBIABICHUC HpI/I‘II/IHHO-CHeI[CTBGHHBIX
3.2 CBSI3€M — IS W3YYEHHUs CBOMCTB BEHIECTB U XHMMHYECKHUX PEAKIMH; €CTECTBEHHO-

HAay4YHBIC MCTOAbI IIO3HAHUA — HaGHIOI[CHI/IC, HU3MCPCHUC, MOACIUPOBAHHUC, IKC-
MepUMEHT (peasIbHBIN U MBICIICHHBIHN )

ITPOBEPAEMBIE 2JIEMEHTbBI COOAEPKAHUSA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
1 [lepBoHavalibHbIE XUMUYECKUE TTOHATHUS
11 [Ipenmer xumuu. Ponb XMMUM B KU3HU YeJIOBEKa. XMMHUA B CHCTEME Hayk. Tena u
' BeniecTBa. Pu3nuecKue CBOMCTBA BEMIECTB. ArperaTHOE COCTOSIHUE BEILIECTB
12 ITouate o Meromax mo3HaHus B XxuMmuu. Ywucrele BemectBa U cMmecd. CrocoObl
' paszeneHus cMecen
13 ATOMBI M MOJIEKYJbl. XUMUYECKHUE 3JeMEHTbl. CHMBOJIBI XUMHUUYECKUX 3JIEMEHTOB.
' [IpocTeie u clloXKHBIE BelleCcTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE
Xumuueckass Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX JJEMEHTOB. 3aKOH IIO-
1.4 CTOSIHCTBAa cocTaBa BemecTB. OTHOcuTenbHas aToMHass wmacca. OTHOCHUTENbHas
MOJIEKYJIsipHas Macca. MaccoBast 10J1s1 XMMHUYECKOTO 3JIEMEHTA B COEIUMHEHUN
KonnuectBo BemiectBa. Moabs. MousipHas Macca. B3aumocBsI3p KOJIMYeCTBa, Macchl
1.5 U 4Kcia CTPYKTYPHBIX €AMHMII BemiecTBa. Pacuérel mo QopmynamM XHUMHYECKHX
COCIMHEHHI
Ou3NYECKe U XMUMUYECKHUE SIBJICHUS. XUMHUYECKas peakius U €€ MPU3HAKU. 3aKOH
1.6 COXpaHEHMs MacChl BellecTB. XUMUUeckne ypaBHeHHs. Krnaccudukanms XuMuaeckux
peaknuii (CoeIMHEHNs, Pa3I0KEHUs, 3aMEIICHHS, OOMeHa)




1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCYA0H, C paBUiIaMu pabOThI
B J1JabopaTopuu U MpuéMamMu 0OpalIeHus C JJabopaTOpHBIM 000PYAOBAaHUEM, U3yUCHUE
1 onucaHue (PU3NYECKUX CBOMCTB OOPA3I[OB HEOPTAaHMYECKUX BEIIECTB, HAOIIOJACHUE
¢usnueckux (MJIaBJICHHWE BOCKA, TasHUE JIbJa, pacTHUpaHUE caxapa B CTYIIKE,
KUIIEHHE U KOHJIEHCAllWsl BOJbI) U XHMMHUYECKUX (TOpEHHE CBEYM, MPOKa- JIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KUCIIOTOW) SBJICHHIA, HAOIO- JACHHUE U
OMHCaHWE TPHU3HAKOB TMPOTEKAHUS XUMHUYECKHX peakuuil (pas3jioxeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJOPUIOM Oapusi, pa3joKEeHUE THAPOKCUAA
menu(Il) mpu HarpeBaHum, B3auMojcicTBUE Xkeie3a ¢ pactBopoMm coiu meau(Il),
M3YYCHHE CIIOCOOOB pa3lelieHus cMmeced (C MOMOIIbI0 MarHuTa, (uib- TPOBaHUE,
BbIMIAPUBAaHUE, TUCTWLIAIMS, Xpomarorpadus), TpoBeJeHNE OUYMCTKU IMO- BapeHHOU
COJM, HAOJIOICHHUE U OMMCaHUE PE3YJIbTATOB MPOBEACHUS OMbBITA, UILTFOCTPUPYIOLIETO
3aKOH COXPaHEHMsI MaCcChl, CO3JaHNE MOJIETIC MOJIEKYJ (IIapOCTEP>KHEBBIX )

Baxnerinye npeacTaBUTENIM HEOPraHMYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 371eMEHT U MPOCTOE BEUIECTBO.
Haxoxpaenue xucnopoaa B mpupoje, GU3NYeCKue U XUMUYECKHE CBOWCTBA (peakiuu
ropenus). Oxcunel. [Ipumenenue kuciaopoaa. CrocoObl MOTydeHUsT KUCIOPOJa B Jia-
Ooparopur ¥ TPOMBIIUIEHHOCTH. KpyroBopot kucmopoaa B mpuponae. O30H — anjo-
TpOIHas MoAu(UKAIHs KUCIOpoaa
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TennoBolr 3¢ (HEeKT XWMHUUYECKOW PEaKIuH, TEPMOXUMUYECKHE YpaBHEHHS, 5K30- U
OHAOTCPMHUYCCKUC PCAKIHNU. Toruso: yroji> 1 MCTaH. 3&Fp$I3H€HI/I€ BO3yXa, yCHU-
JIeHWe TTapHUKOBOTO (D deKTa, pazpyiieHne 030HOBOTO CJIOS
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Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxzaeHue BoIOpona B IPHUPOAE,
¢usnveckue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI NoaydeHus. Kucnorsl u
conm
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Mosipablii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHUSIM

2.5

®usnyeckue cBoiicTBa BOoJbl. Boma kak pactBoputenb. PactBopbsl. HackiieHHbIE
N HCHACBIIICHHBIC paCTBOpBI. PaCTBOpI/IMOCTb BCIICCTB B BOJC. MaCCOBaH J0JIA
BEIIIECTBA B pacTBOpe. XMMHYECKHE CBOMCTBA BOJbl. OcHOBaHMs. Posib pacTBOpoB B
IIPUPOJIE U B KU3HU YeroBeka. KpyroBopoT Bojibl B mpupoe. 3arpsi3HeHNE IPUPOIHBIX
Boj. OXpaHa U OYUCTKA MPUPOJAHBIX BOJ

2.6

Knaccudukanus Heopranmueckux coeauneHuit. Oxcunsl. Knaccudukaums oxcumos:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIC, aM(pOTEpHBIC) M HECOIC00pa3yIoIIHe.
Homenkiatypa okcunoB. @usnueckue U XMMUYECKUE CBOMCTBA OKCUAOB. [lomyuenue
OKCHUJIOB

2.7

OcnoBanus. Knaccudukanus OCHOBaHWA: MIETOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenxiarypa ocHoBaHui. @u3nueckue M XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHU I




2.8

Kucnorel. Knaccudukanus kucmor. Homenknarypa kuciaor. dusuyeckne M XUMHU-
yeckue cBoicTtBa KucioT. Psag aktuBHoctm MetamuioB H.H. bekerosa. I[lomydenue
KHCIIOT
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Comu. Homenknarypa coseid. @u3nyeckue u XuMu4YecKue cBorcTBa coseil. [lomydyenue
coJien

2.10

I'eneTnueckas cBA3b MEXKAY KJ1aCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN SKCHEPUMEHT: KaueCTBEHHOE OIpPEACIICHHE COJEpKaHUsl KHUCIOpoJa B
BO3JlyXe, IMOJIy4eHHe, COOMpaHHe, paclo3HABaHUE M H3YYEHHE CBOMCTB KHUCIIOPOAA,
HaOII0/IeHNEe B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHSI BO3HUKHOBEHUS U
MpeKparnieHus ropeHus (1mokapa), 03HaKOMJICHUE C 00pa3liaMHi OKCHJIOB U OMTUCAHUE UX
CBOWCTB, TOJIy4eHHE, COOMpaHHE, PACIIO3HABAHWE W HM3YyYEHUE CBOWCTB BOJOPOJA
(ropenue), B3aumoeicTere Booposa ¢ okcuaom meau(Il) (Bo3MoKHO HCTIOIB30BaHKE
BUJICOMATEPHANIOB), HaONIOJeHHe O00pa3lloB BEIIECTB KOJIMYECTBOM |  MOJIb,
UCCIIeIOBaHHEe OCOOEHHOCTEH PAacTBOPEHMs BEILECTB C PA3IUYHOM PacTBOPHUMOCTHIO,
MPUTOTOBJIEHWE PACTBOPOB C OMNPEIACIEHHOW MacCOBOM J0Jiell  pacTBOPEHHOTO
BEILIECTBA, B3aMMOJICUCTBHE BOABI C METa/NIaMH (HAaTpUEM U KaibIeM) (BO3MOXKHO
HCIOJIb30BaHNE BUJCOMATEPHANIOB), OMPEICIICHHE PACTBOPOB KHUCIOT M IIENOYel ¢
MOMOIIBI0 WMHIUKATOPOB, HCCIEAOBaHHE OOpa3lOB HEOPTaHUYECKUX  BEIICCTB
pa3IMyYHBIX KJIacCOB, HAOJIOJEHHE HM3MEHEHHs] OKpacKM HHJIMKATOPOB B pacTBOpax
KHUCJIOT M ILeJoue, uzydenue B3aumojenctus okcuaa menu(ll) ¢ pactsopom cepnoit
KHCIIOTBI, KUCJIOT C METaJlllaMu, PeakIuil HelTpanu3anuu, NoJydeHne HepacTBOPHUMBIX
OCHOBaHMWH, BBITECHEHHE OJHOTO METajlyla JAPYTMM W3 pPacTBOpa COJIM, pEIICHUE
SKCIIEPUMEHTAJBHBIX 3aJad Mo TeMe «BaxHeillue KiIacchl HEOPraHWYeCKUX
COCIMHEHUIN»

[Tepuonnueckuii 3akoH U [lepuonnueckast cuicTeMa XUMAYECKUX JIIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

[lepBble MOMBITKU KIACCU(PHUKAIMU XMUMUYECKUX 53JeMeHTOB. I[loHATHE O Trpymmax
CXOOHBIX 3JIEMCHTOB (H_ICJ'IO‘IHBIG " HICJIOYHO3CMCIIbHBIC MCTAJUIbI, T'aJIOTCHbI, HHCPT-
HBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(bOTEPHBIC OKCUJIBI M THUIPOKCHIBI

3.2

Ilepuonnueckuit 3akoH. Ilepuoguyeckas cucrema XUMHYECKUX dyeMeHTOB JI.H.
MenneneeBa. Koporkonepuonnas u amuHHONepuonHas ¢opmbl I[leproanueckoit
cuctembl xuMuueckux anemeHToB .M. Menaeneesa. [lepuoas! u rpynmnbl. @u3nyeckuit
CMBICJI ITOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIIILI AIIEMEHTA

3.3

Crpoenne artomoB. CoctaB aToMHbIX sifep. M3orombl. OnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEpBBIX 20 XMMHUYECKHX 3IeMeHTOB [leproanueckoit
cuctrembl JI.MI. MennaeneeBa. XapakTepuCTUKa XHWMHYECKOIO OJJEMEHTA II0 €ro
nonoxkeHuto B Ilepuonugeckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUsI paguyca aTOMOB XHWMHUUYECKHX 3JEMEHTOB, MeETal-
JUYECKUX M HEMETANIMYECKUX CBOMCTB MO TpynmaM W MepuojaM. 3JHAYCHHUE
[Tepuonuueckoro 3akoHa u Ilepuoandeckol CUCTEMBI XMMHUYECKUX JJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. J[.M. MenaeneeB — yd€HbIi U IpayKJaHUH




3.5

Xumnueckass  cBsa3b.  KoBanmenTHas ~ (monisipHas W HENOJSIpHAsl)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

Crenenp okuciieHus. OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIS pCaKkmuu. Hpoueccm OKHC-
JICHHUS ¥ BOCCTaHOBJICHHA. OKHUCIIMTEIN U BOCCTAHOBHUTECIIH

3.7

XUMHUECKUH HKCIEPUMEHT: HM3ydeHHE O0pa3lloB BEIECTB METAUIOB U HEMETANJIOB,
B3alMOJICICTBUE TMAPOKCUAA LIMHKA C pAcCTBOpAMHU KHUCIIOT M IIEJ0ouYeH, NPOBEAECHUE
OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLUi
(ropeHue, peakliuy pa3iokKeHUs], COEIUHEHN)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BemecTBo n xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuit  3akoH. Ilepuogmueckas  cucTeMa  XHMHMYECKHUX  DJIEMEHTOB
JA.N. MenneneeBa. CrpoeHue aTomMoB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOWMCTB
XMMHUYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOMAOB, Kajaus, KajblUs U UX COSAMHEHUN
B COOTBETCTBUU C IIOJIOKEHUEM IEMEHTOB B [lepunoandeckon cucteMe U CTpOCHUEM MX
aTOMOB

1.2

CtpoeHne BeniecTBa: BUAbI XMMHYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKH W BUAA XUMHU-
yeckoil cBs3u. Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB (MEXIy-
HapoJHasT W TpUBHAJIbHAs). XHUMHYECKHE CBOMCTBAa BEILECTB, OTHOCSLIUXCS
K pa3au4HbIM KJIacCaM HEOPraHWYECKHX COEIMHEHMM, F€HETUYeCKas CBA3b HEOpPraHU-
YECKUX BEILECTB

1.3

Krnaccudukanns XuMH4ecKUX peakiyii o pa3IudHbIM MPU3HAKaM (110 YHCTY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEINIOBOMY 3(PQEKTY, 10 U3MEHEHUIO CTENEHEN
OKHUCJIEHHS XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTopa).
DK30- M D3HJIOTEPMHUYECKHE pEaKIUM, TEepMOXUMHUYECKHe ypaBHeHUs. [lonstue o
CKOPOCTH XMMHUYECKOW PEaKUH

1.4

[TonsiTue 06 0OpaTUMBIX W HEOOPATHMBIX XUMHUYECKUX peaknusx. [loHsTHe 0 romo-
TCHHBIX M T€TEPOTEHHBIX peaknusx. [IoHATHEe 0 XUMHUYECKOM paBHOBecHH. DakTopHI,
BJIMAIOIIHUEC HA CKOPOCTH XHUMHYECKOUI PCaKIMU U IMOJIOKCHUEC XUMHUYCCKOI'0 paBHOBCCUS

1.5

OKUCIINTENFHO-BOCCTAHOBUTENIBHBIE PEAKLIUHU, SJIEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENbHONH peakuuu. CocTaBileHUE YpPAaBHEHHUH OKHCIUTEIBHO-BOCCTAHO-
BUTEJIbHBIX PEAKIMH ¢ UCII0JIb30BaHUEM METO/1a AJIEKTPOHHOI0 OanaHca




1.6

Teopust 3AEKTPOTUTUUECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTnoHBI,
AHUOHBL. MeXaHN3M JUCCOLMAIIMHU BEIIECTB C PAa3JINYHBIMU BUIAMH XUMHUYECKOU CBSI3H.
Crenens auccormaruu. CyIbHBIE U cladble dNIEKTPONUTHL. Peaknnu noHHOrO 0OMEHa.
VYcnoBus mpoTekaHusi peakluii MOHHOTO OOMEHa, IMOJIHbIE U COKpalIEéHHbIE HOHHBIE
ypaBHeHHs peakiuii. CBOWCTBa KUCIIOT, OCHOBAaHHI U COJICH B CBETE MPEACTABICHUNA 00
AJIEKTPOJIUTUYECKON nuccounanuu. KadecTBeHHble peakuuu Ha HOHBL [loHsiTHe O
TUAPOJIU3E COJIEH

1.7

XUMHAYECKUNA SKCIEPUMEHT: O3HAKOMJIEHHME C MOJIEISAMH KPUCTAUIMYECKUX PELIETOK
HEOPraHUYECKHX BEIIECTB — METAUIOB M HeMeTauioB (Tpadura M ammasa), CIOKHBIX
BEUIECTB (XJIOpUJA HATpHsl); MCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peakuuu OT BO3ACHCTBUS pa3iNuHbIX (PAaKTOPOB; UCCIIEIOBAHUE AIIEKTPONPOBOJIHOCTH
pacTBOPOB BEIIECTB, MpoIecca AUCCOLMAIUN KUCIOT, LIeNoYeil M coieil (BO3MOMKHO
MCIOJIb30BaHNE BUEOMATEPHUAIIOB); MPOBEIEHUE OTBITOB, MILTIOCTPUPYIOIINX MPU3HAKU
NpOTeKaHWs peakuuil HMOHHOrO oOMeHa (oOpa3oBaHME OCaJKa, BBIACICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHO-
BUTEJIbHBIX peakUui (TOpeHue, peakluu Ppa3yIoKEHUs, COEAUHEHMs); PAacllO3HABAHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX PEAKIMi Ha HOHBI; pEIIeHHe
AKCIIEPUMEHTATBHBIX 3314

Hewmeranne n ux COCOAUHCHUA

2.1

OObmias xapakTepuctuka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHbIE
crenienn okucieHus. CTpoeHne U (PU3NYECKUE CBOMCTBA MPOCTBIX BEIIECTB — Tajo-
IreHOB. XHMMHUYECKHE CBOWCTBA Ha MpuUMepe Xjopa (B3aUMOACHCTBHE C MeETaIaMH,
HeMeTaulamMHy, Ienodamu). Xioposogopod. ConsiHasi KUCIIOTa, XUMUYECKHUE CBOWCTBA,
MOJIy4eHue, MpuMeHeHue. JlelicTBre XJiopa U XJOpOBOJOPOJa HA OPraHU3M 4YeJIOBEKa.
Baxwneiime Xa0puasl U UX HAXO0XKIAEHUE B IPUPOJIE
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OO6mrast xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHn okucienus. CTpoeHne u GU3nvecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOpO/a U cepbl. AJUTOTPONHbIE MOAU(PHUKAIIMU KUCIOPOAa U cepbl. XMMHUECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpOCHHE, (PU3MUECKUE M XUMUYECKHE CBOCTBA. OKCHIBI
cepbl Kak MpelICTaBUTENH KHCIOTHBIX OKcUIoB. CepHas KucioTa, (QU3WYECKUE U
XUMHYECKHE  CBoiicTBa  (0OmMe  Kak  TOPENCTaBUTENsS  Kjacca  KHCIOT U
cnenuduaeckue). XUMUIECKHE PEaKIINH, JISKAIINE B OCHOBE MPOMBIIIICHHOTO CIIoco0a
IoJIydeHus1 cepHoi KucioThl. [Ipumenenune. Coau CEpHOM KMCIOTHI, KaueCcT- BEHHAas
peakmus Ha cynbdaT-uoH. HaxoxxaeHue cepbl v €€ COeTMHEHHH B TPUPOJIe. XUMUIECKOE
3arps3HEHUE OKpPYKAIOIIeW cpenbl COEAMHEHUSMH Cepbl  (KHCIOTHBIC —JOXIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CITOCOOBI €T0 TIPEI0TBPAICHUS




23

OOmrast xapakTepucThKa 3JeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHUs. A30T, paclpocTpaHeHHe B MpHUpoJe, pusnueckue u
XUMHUYECKHE cBoMcTBa. KpyroBopor azora B mpupone. AMMHAK, €ro (QU3HYECKUE
U XMMUYECKHE CBOMCTBA, NOJdy4YeHre U npuMeHeHne. Comu aMMOHUS, UX (PU3NYECKHE U
XUMHYECKHE CBOWMCTBA, NpuMeHeHHe. KauecTBeHHas peakiusi Ha HOHbI aMMOHHSL.
A3oTHas KHcioTa, €€ MoJdydyeHue, (pU3MUecKue M XMMHYECKHe CBOicTBa (00mue Kak
MpeICTaBUTENs Kilacca KUCIOT U cnenuduieckue). Mcnoab3oBanue HUTPATOB U cosiel
aMMOHHMSI B KaueCTBE MHHEpaIbHBIX ynoOpeHuil. XuMHYeckoe 3arps3HEHue
OKpY’Karollel cpelbl COeIUHEHUSIMH a30Ta (KUCIOTHBIE IO, 3arps3HEHHUE BO3JyXa,
TOYBHI U BOJIOEMOB)
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docdop, amutorpornHeie MoaupuKauu Gochopa, pU3MUECKUE U XUMHUUECKUE CBOHUCTBA.
Oxkcun docdopa(V) u dochopHas kuciora, GU3NYECKUE W XUMHUUYECKHE CBOMCTBA,
nony4yenue. McnonpzoBanue pocdaroB B KauecTBe MUHEPAIBHBIX YA0OpEHHHA

25

OO6mrast xapaktepuctuka 3yeMeHTOB [VA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. YTIIEpOoA, aUIOTPONHbIE MOAM(DUKALUHU, pac-
MPOCTpaHEHHE B TMpHUPOJAE, (PU3NYECKUE U XHUMHUYECKHE CBOMCTBa. AzjcopOuus.
Kpyrosopot yrnepoaa B npupozge. OKcuasl yriepoja, ux (pusnueckue M XUMUYECKUE
CBOMCTBA, IeHCTBUE Ha )KUBbIC OPTraHU3MBI, TOJIyUYeHHE U IPUMEHEHHE. DKOJIO- THYECKUE
npoOyieMbl, cBs3aHHbIE ¢ OkcuaoM yriepona(IV); rumore3a riobalbHOTO MOTETUICHUS
KJIUMaTa; TMapHUKOBBIA 3P ¢deKT. YroiapHas KUCIOoTa W e€ coiM, UX (U3NYECKUe M
XMMUYECKHE CBOMCTBA, MOJIyueHHe 1 IpuMeHeHre. KadecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CETbCKOM
XO03SIICTBE

2.6

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIUHEHHSX YyIiiepoja
(mMeraH, 3TaH, 3TWJIEH, alETHIIEH, 3TAHOJ, INIMLEPHUH, YKCyCHas kuciota). Ix cocraB u
xumuueckoe ctpoeHue. [lonsTue o Gnomornyecky BaKHBIX BELIECTBAX: JKHUpax, OenKax,
YIJIEBOJAX — M UX POJIM B JKM3HM YeJIOBEKA. MaTepHallbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCANHEHUI

2.7

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOWCTBA, IMOJy4Ye€HHE U IPHUMEHEHHE.
Coenunenus kpeMHus B mpupoze. O0mue npeacraBieHuss o0 okcuae kpemuusa(IV) u
erMHHeBOﬁ KHCJIOTE. CI/IJ'II/IKaTBI, X HUCIIOJIb30BAaHUEC B 6I>ITy, MCIUIIUHC, IMPOMBIII-
JICHHOCTH. BakHeimme cTpouTenbHble MaTepUalibl: KepaMHKa, CTEKIIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGiiembl 6€30MaCHOTO HMCIOIB30BAHUS CTPOMUTEIBHBIX MaTEpUATIoOB B
IOBCEIHEBHOMN KU3HU




2.8

XUMHYECKUH SKCIEPUMEHT: M3ydeHHE OOpa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCIIOTHI; INPOBENECHUE KAaYECTBEHHBIX PEAKLUI Ha XJIOPUI-HUOHBl U Ha-
OJto/leHue MPU3HAKOB WX TMPOTEKaHMs; OMBITHI, OTpa)karonue (pu3nveckrue U XUMH-
YECKUE CBOMICTBA TaJIOTEHOB UM MX COEIMHEHUN (BO3MOYKHO HCIOJIb30BaHUE BHJIEO-
MaTepHuasoB); O3HAKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIOB (TaJOTEHUIOB); O3HAKOMIICHHE C
oOpa3uamMu cepbl U €€ COeTUHEHUAMHU (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB);
HaOo/leHne mpolecca OOyrIMBaHMS caxapa MOJ] ACMCTBHEM KOHILIEHTPUPOBAaHHOU
CepHON KHCJIOTHI; M3yuYe€HHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KHCIOTHI,
MPOBEJICHUE KAYECTBEHHOW peakuuu Ha Cyiab(haT-MoH U HaOII0JeHHe Npu3HaKa eé
NPOTeKaHMs; O3HAKOMJICHHE C (PU3MUECKUMH CBOicTBaMHu a3ora, (ocdopa u ux
COCTMHEHHUH (BO3MOYKHO HCIIOJB30BAaHUE BUICOMATEPHUATIOB), OOpa3llaMH a30THBIX H
dbochopHBIX yIOOpeHHii; MoIydeHne, COOMpaHue, paclo3HaBaHue U U3yYEeHUE CBOWCTB
aMMHaKa; MpOBEJIEHHE KAuyeCTBEHHBIX peaKkIuil Ha MOH aMMoHusi U (ocdaT-uoH u
MU3y4YeHUE IPU3HAKOB UX MPOTEKAHMS, B3aUMOICHCTBUE KOHLEHTPUPOBAHHOW a30THOMU
KHCIIOTBI C MEJIbI0 (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPUAJIOB); U3yUeHUE MOJeel
KPUCTAUNIMYECKUX PEIETOK anMasa, Tpadura, QyniepeHa; 03HaKOMJICHHE C MPOLIECCOM
azcopOLMU pacTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U yCTPOWCTBOM
MPOTHBOra3a; NoJy4YeHue, CoOMpaHue, pacrio3HaBaHUe U U3yUYSHHE CBOMCTB YIIIEKUCIOTO
ra3a; MpoBeJCHNE KaYeCTBEHHBIX peakluii Ha KapOOHAT- U CHUJIMKAT-UOHBI U U3Yy4EHUE
IIPU3HAKOB  UX  IPOTEKAaHMsA; O3HAKOMJIEHME C  TNPOAYKLUHMEH  CHUJIMKAaTHOU
MPOMBIIIJICHHOCTH; PpELIeHHE OHKCIEePUMEHTAJIbHBIX 3adad 1o Teme «BaxHeilmue
HEMETAJIJIbl U UX COEIUHEHUS»

Merannsl 1 UXx COCIUHCHUA

3.1

OGH_IEUI XapPaKTCPUCTHKA XHUMUUYCCKHUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHUU HX
nojoxxeHusa B Ilepuoguueckoil cucreme xumuyeckux sinementoB .M. Menneneesa u
CTPOCHUSA AaTOMOB. CTpO@HI/Ie MeTaJUI0oB. MeTtajuinueckass CBSI3b W METaJLUIMYECKas
KPUCTAJUTMYECKAs pEHIETKA. DIICKTPOXUMUYECKUIN Pl HANIPSHKEHUH METAIIIIOB

3.2

dusnueckue U XUMUYECKUE CBOMcTBA MeTauioB. OOmMe crnocoObl MOTyYeHUsT MeTa-
noB. [loHsATHE O KOPPO3WM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT KOPPO3HH.
CmnaBel (cTanb, YyryH, MIOpATIOMUHUN, OpOH3a) W WX NMPUMEHEHUE B OBITY W TIPO-
MBIIIJICHHOCTHU

3.3

[lenounble MeTaJUIBL: TTO0KEHUE B [lepruoanueckoi cucteMe XUMHUYECKUX DJIEMEHTOB
.. MenpaeneeBa; CTpO€HHE MX aTOMOB; HaxoxiaeHue B mpupone. duszndeckue u
XMMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKcuapl U TUAPOKCUIBI HATPUS U
kanus. [[puMeHeHre mea0YHbIX METAUIOB U UX COSTMHEHUHN

3.4

[IlenoyHo3eMenbHbIE METAUIBI MAarHUM M KaJlbLUi: MoJoxeHue B llepmogmueckoi
cucteMe xumuueckux snemeHnToB J[.M. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XK/ICHUE
B npupone. Pusznueckue U XUMUYECKHE CBOWCTBA MArHus M Kayublus. Baxuenmue
COCIMHECHHS KalbIUs (OKCHI, THIPOKCUM, coyr). JKECTKOCTh BOABI M CIOCOOBI €€
yCTpaHEHUs




3.5

AmoMuHuii: nonoxeHue B Ilepmonnueckoil cucreMe XuMU4ecKux 3neMmeHtoB [I.U.
MeneneeBa; CTpoeHHE aTOMa; HaXOXAeHUE B npupoje. Ou3nueckue u XUMHU- 4eCKUe
cBoOlicTBa amtoMUHMS. AMGBOTEpHBIC CBONCTBA OKCH/IA U THAPOKCH/IA aTFOMUHHS

3.6

Kenezo: nonoxenue B llepuoanueckoil cucreme xumudeckux aneMmeHtos /[.M1. Men-
JieieeBa; CTPOEHUE aTOMa; HaxoXAeHWe B mpupoje. Dusnyeckne M XUMHYECKHE
cBoiicTBa xene3za. Okcunpl, ruapokcuabl U conu xenesa(ll) u xxeneza(lll), ux cocras,
CBOWCTBA U MOJTYyYCHUE

3.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE ¢ oOpas3laMM METaJIOB U CIUIaBOB, HMX
(bu3NYeCKUMH CBONCTBaMH; H3yY€HHE PE3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO
UCIOJIb30BaHNE BUACOMATEPHUAJTIOB), OCOOCHHOCTEH B3aMMOACUCTBUS OKCHJIA KalbLUs
U HaTpus C BOAOH (BO3MOXKHO HCHOJb30BAaHUE BUIEOMATEPHUAJIOB); HCCIEIOBAHUE
CBOMCTB JKECTKOH BOJBI; IIpoOLECCAa TOPEHMs JKele3a B KHUCIOpone (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKINi Ha
WOHBI (MarHusi, Kaublus, amoMuHus, uuHka, xkene3a(ll) u xeneza(Ill), menu(Il);
HaOJI0/IeHNE U OMHCaHUe MPOIIECCOB OKpAIIMBaHUS IJIAMEHH MOHAMM HATpUs, Kajus U
KaJbIHsl (BO3MOXHO HCIIOJIb30BAaHHE BHJEOMATEPHAIOB); UCCIEI0BaHHE aM(pOTEPHBIX
CBOMCTB TMIPOKCUAA AIIOMUHHUS M TMAPOKCHIA IMHKA; PEHIEHUE JKCIEPUMEHTAIBHBIX
3a7a4 no teme «BaxkHelme MeTajlyIbl U UX COCIMHEHUS

XuMHus ¥ OKpyXkKaromas cpena

4.1

HoBble marepuanbsl u TexHosioruu. BemecrtBa u marTepuanbl B MOBCEIHEBHOM JKU3HU
yejoBeKka. XUMHUSA W 3JI0pOBbe. be3omacHoe MCIOIb30BaHME BEIIECTB M XMMHYECKHUX
peakiuii B ObITy. [lepBasi TOMOIIb TPH XUMUYECKHUX 0KOTAX M OTPABICHUSIX

4.2

OCHOBBI PKOJIOTMYECKON TPAMOTHOCTH. XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpebl
I[MTAK. Ponb XuMMHMHM B pELICHWH SKOJIOTHYECKHX Mpobiem. IlpupoaHble MCTOUYHUKU
YTJIEBOJIOPOIOB (YToJb, MPUPOIHBIN Ta3, He(Th), MPOIYKTHI HX MEpepadOTKH, UX POJIb B
OBITY U IPOMBIIIICHHOCTH
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XUMHYECKUH OKCIIEPUMEHT: H3y4YeHHEe O00pas3loB MaTepHalioB (CTEKJIO, CIUIABBI
METAJUIOB, TOJIMMEPHBIE MaTEpHAIIbI)

ITPOBEPAEMBIE HA OI'S 10 XUMHNH TPEBOBAHMS K PE3YJIBTATAM OCBOEHHUS
OCHOBHOMH OBPA3OBATEJIbBHOH ITPOI'PAMMbBI OCHOBHOTI'O OBIIET'O

OBPA30OBAHUSA
Kon
IDOBEDSIEMO IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM pe3yJjbTaTaM 0a30BOr0 YPOBHS
P rl(: OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0
oOpa3oBanus Ha ocHoBe PT'OC
TpeOOBaHUS
1 [IpencraBnenue:




1.1

0 TIO3HABAEMOCTH SIBJICHUH IMPHUPOJIbI, TOHUMAHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB
XUMHUYECKON HAyKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMs, KOMIIOHEHTa OOmIei
KYJBTYPbl W TPAaKTHYECKOM JEATCIBHOCTH YEJIOBEKAa B YCIOBHUSAX COBPEMEHHOIO
o011ecTBa; MOHUMAaHUE MECTa XUMHUH CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAy4YHBIX MCTOAax IMTO3HaHHsA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX W TCOPECTHUUYCCKUX
MCTOHax HUCCICAOBAHWA BCHICCTB W HU3YUYCHHA XUMHUYCCKUX peaKuHﬁ; YMCHUC
HCITIOJB30BaTh MOACIHN IJIsA 00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccHoOHATEHON NESTETBHOCTH, CBSI3aHHBIX C XMMHEH W COBPEMEHHBIMU
TCXHOJIOTUAMH, OCHOBAHHBIMHM Ha JOCTHIXKCHUAX XUMHYECKOU HAayKH, 49TO IO3BOJIUT
oOydJaronMcs paccMaTpuBaTh XUMHIO Kak cdepy cBoel Oymaymen mpodeccuoHanibHON
NEeSITEILHOCTH U CIIEJIaTh OCO3HAHHBIA BHIOOP XMMHUU KaK MPOQHUIBLHOTO MpeaAMEeTa MpH
nepexo/ie Ha ypOBEHb CPEeHETo o01ero oopa3oBaHus

BJIaI[eHI/Ie CHUCTEMOM XUMHUYECKHUX 3HAHUU U YMCHUC NPUMCHATb CUCTCMY XUMHUYCCKUX
3HAHU, KOTOpas BKJIIOYAET:

2.1

BOKHEUIIINE XUMUYECKHE MOHATUI: XUMUYECKUN 9JICMCHT, aTOM, MOJICKYJI4, BCUICCTBO,
MIPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJIHAS M HEOJHOPOIHAS CMECh, OTHOCHTEIIbHBIC
aTOMHad MW MOJICKYJIIpHAsA MAcCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHas Macca,
MOJISIPHBIA 00BEM, OKCHJI, KHCJIOTa, OCHOBAaHUE, COJIb (CPEIHss), XUMUYECKasT peaKIusl,
peaKluu COCTUHEHHUS, PEaKIUU Pa3NIOKEHUs, pEaKly 3aMeIICHUs, Peakiuun oOMeHa,
TEII0OBOM 3(DEKT peakiuu, SK30- U IHIAOTEPMUYECKHUE PEaKIMH, PacTBOP, MaccoBas
A0JI1  XUMHUYCCKOIro JJIEMCHTAa B COCAWHCHHUH, MaAcCCOBasA [OJIA MW IMPOLUCHTHAA
KOHIICHTpAIMs BEIIECTBA B pacTBOPE, AP0 aToMa, SJICKTPOHHBINA CIOW aToMa, aTOMHAas
Op6I/ITaJ'IB, paanyCc aroma, BaJICHTHOCTb, CTCICHb OKHUCJICHUS, XUMHYCCKAA CBA3b,
3JIEKTPOOTPHUIIATETHFHOCTb, MOJISIPHASI U HEMOJIIPHAsT KOBAJICHTHAsI CBS3b, HOHHASI CBS3b,
METaJJTMYeCcKasi CBsI3b, KPUCTAJUIMYECKAsT PEMIETKA (aTOMHAsI, HOHHAs, METaJTH4YecKasi,
MOJICKYJISIpHAst ), MOH, KATHOH, AaHUOH, AJICKTPOJIUT M HEAJICKTPOJIUT, JICKTPOTUTHICCKAs
aucconuanus, pCakinu HOHHOT'O O6MeHa, OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUU,
OKHCITUTEh U BOCCTAHOBUTEIb, OKHCIICHUE i BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMUUYECKOE
paBHOBECHE, O0paTUMble M HEOOPATUMBIE PEAKIMH, CKOPOCTh XUMHUYECKOW pPEaKIIHu,
katanuzarop, [1/IK, koppo3us meTamioB, CriaBbl
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OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHUHU: 3aKOH COXPAHECHHS MACChl, IEPHUOTNIECKUNA 3aKOH
J.. MenneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTraipo
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TEOpUU XUMHUH: aATOMHO-MOJICKYJISIpHAash  TEOpPHUs, TEOPUS  DIIEKTPOIUTUYECKOU
JUccoUraluu

Brnanenue ocHOBaMHM XMMUYECKOW IPaMOTHOCTH, BKIFOYAIOLLEH:




yYMEHHE MPaBWJIbHO HCIOJIb30BaTh M3y4eHHBIE BELIECTBA W MaTepuaibl (B TOM 4HCIeE
MUHEpAJIbHBIE YAOOPEHUS, METaIbl U CIUIaBbl, MPOJYKTHl MEepepabOTKU MPUPOIAHBIX
UCTOYHUKOB YIJIEBOJOPOIOB (YIJsi, MPUPOIHOro raza, HedTH) B OBITY, CEIHCKOM

3.1 XO3SMCTBE,
Ha TPOM3BOJICTBE M IMOHMMAHUE 3HAUYEHUS KHUPOB, OCIKOB, YIJIEBOJOB AJIi OpraHU3Ma
YeJloBeKa; YMEHHE MPOrHO3MPOBATh BIMSHHE BEIIECTB U XUMHUYECKHX IPOILIECCOB Ha
OpraHM3M Y€JI0BEKa M OKPYKAIOLIYI0 IPUPOIHYIO CPENY
3.2 YMEHHE UHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX y4EOHBIX MPEIMETOB
HaJIMYKE ONbITa PadOTHI C Pa3IMYHBIMU HCTOYHUKAMU MH(OPMAITIH IO XUMHUH (Hay4YHAas
33 U HAy4YHO-TIOIMYJISIpHAs JIUTEpaTypa, CII0BAPH, CIIPABOYHUKH, HHTEPHET- PECYPCHI)
yMeHHE OOBEKTUBHO OICHHBATh HWH(OPMALMIO O BEIIECTBAX, WX MPEBPALICHUSIX U
3.4 IPAKTUYECKOM NIPUMEHEHHH W YMEHHE HCIOJIb30BaTh €€ s peleHus y4deOHo-
MO3HABATEJIbHBIX 3324
Bnanenve ocHoBaMU MOHSATUHHOrO ammapara ¥ CHMBOJIMYECKOTO S3bIKA XUMHUH IS
4 cocTaBiieHUs] (POpPMYNl HEOPraHMYECKHX BEIIECTB, YPAaBHECHUHW XMMHUYECKHUX PEaKIIHii;
ocHoBaMu xumuueckoit HomeHkIaTypsl (IUPAC u TpuBnanbHOi)
YMeHue OOBSICHATH CBSI3b IMOJIOKEHHS diieMeHTa B [lepuogudeckoil cucreMe C
5 YHCJIOBBIMU XAapAaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, oOlee YHCIO  AJIEKTPOHOB), paclpelesieHHeM  SJIEKTPOHOB IO
HHEPreTUUECKUM YPOBHSAM aTOMOB IEPBBIX TPEX MEPUOOB, KAIUSA U KaJIbLIHS
IIpencraBieHue O INEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKHX DJIEMEHTOB
6 (paauyc aroma, D3JIEKTPOOTPULIATEIBHOCTH), MPOCTBIX M CJIOXKHBIX BEIIECTB OT
II0JIO’KEHUs 37eMeHTOB B Ileproguueckoil cucreMe (B MalblX MEPUOJAX U IJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHHUS aTOMa
7 YMmenue kinaccupuimpoBars:
7.1 XUMHUYECKHE IIEMEHTHI
7.2 HEOPraHUYECKHE BEUIECTBA
7.3 XUMHUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTb U CTENEHb OKUCIEHUS] XUMUUECKHX 3JIEMEHTOB, 3apsi/i HOHA
8.2 BU/JI XUMUYECKOH CBSI3U U TUIl KPUCTAIUIMYECKON CTPYKTYPBI B COEAMHEHUSIX
8.3 XapakTep Cpe/bl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (pu3nuecKue U XUMUYECKHE CBOIMCTBA!




IPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO/, rpaduT, aiMas, KpeMHUH, a30T, hocdop,

9.1 . . . . .
cepa, XJ0p, HaTpUil, KU, MarHui, KaablUui, ATIOMUHHN, KEIE30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOJAHBIX pacTBOPOB (BOJa, aMMHUAK, XJIOPOBOAOPO/I,
CEpOBOJIOPO, OKCHABI U THApokcuibl mMetaioB I-IIA rpynn, amomunus, meau (I1),
9.2 nuHkKa, xxenesa (11 u III), oxcuasl yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepol (IV u VI), ceprucras, cepHas, a30Tucras, a3oTHasi, (hochopHas, yroapHasi,
KpEeMHUEBasi KUCIO0Ta U X COJIN)
IIPOrHO3UPOBATh U XapaKTEpPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U
93 CTpPOEHMS, NPHUMEHEHUE BEUIECTB B 3aBUCHUMOCTHM OT MX CBOMCTB, BO3MOYHOCTb
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUIA B Pa3JIMUHBIX YCIOBHIX
10 YMeHue cocTaBiATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHHS peaklnii, B TOM YHUCIIE:
10.1 peaxIuiit HOHHOTO 0OMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIUX ~ XMMHYECKHME  CBOMCTBA  M3YYEHHBIX  KJaccoB  (TpyImm)
’ HEOPTraHUYECKUX BEILECTB
10.4 MOATBEPKIAIOIINX TEHETHYECKYIO B3aUMOCBSI3b MEK/Ty HUMHU
11 YMeHue BIYUCIATh (IPOBOJIUTE PACUEThI):
111 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIO
' XUMHYECKOI0 AJIEMEHTA B COEIMHEHUN
11.2 MaCCOBYIO JOJIFO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKHX PEaKIMid W HAXOJIUTh KOJUYECTBO BEIIECTBA, OOBEM U
’ MacCy peareHTOB WM NPOAYKTOB pEeaKIuu
12 Brnanenue (3HaHne OCHOB):
OCHOBHBIMHM METOJIaMH HAy4YHOTO MO3HaHUs (HaONoJeHHe, U3MEPEHUE, SKCIIEPUMEHT,
12.1 MOJICIUPOBAHNE) TPU M3YYCHUH BEIIECTB W XHMHYECKUX SBJIICHUH; YMEHHUE
chopMyIUpOBaTh MPOOIEMY U MPEJIOKUT MTyTH € pelIeHUs
122 Oe3omacHOl pabOTBl C XUMHUYECKUMH BEIIECTBAMU, XHUMHYECKOH TOCYIOoH W
’ 1a00paToOpHBIM 000PYIOBaHHEM
npaBUJIaMy 0€30IaCHOTO OOpaIIeHHsI C BEIIECTBAMH, HCIIOIh3yEMbIMHU B MIOBCEIHEBHOM
JKU3HHM, NpPaBWIAMH TIOBEJCHHMS B LEISAX COEPEKEHUs 3J0pOBbS M OKpYXkKarolen
123 IIPUPOJIHON Cpe/ibl; MOHUMaHUE Bpesa (OMacHOCTH) BO3ACHCTBUS HA JKUBBIE OPTaHU3MBI
OTpeeIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHHUS M TPEIOTBPAIICHHS UX BpPETHOTO
BO3IEHCTBUS
13 Hanuume npakTHyecKuX HABBIKOB IUIAHMPOBAHHUS M OCYUIECTBICHUS CIETYIOLIUX

XUMHYCCKUX SKCIICPUMCHTOB:




13.1

M3y4YeHHUe U OnucaHre (PU3nUecKnX CBOWCTB BEIECTB; 03HAKOMIICHHE C (PU3HMUYESCKUMU U
XUMHYECKUMHU  SBJICHUSAMH; OIBITH, WUIIOCTPUPYIOIIUE MPU3HAKK MPOTEKAHUS
XAMHYECKHUX peaK i

132

U3y4eHHe CII0cO00B pa3/iesieHNs cMeceit

133

MOJIYYEHHUE KUCIOPOJIa U U3YYEHUE ET0 CBOMCTB; MOJIYUYEHHUE BOJIOPOJA U U3YUEHUE €TI0
CBOMCTB; MTOJIYYE€HHUE YIIIEKUCIIOr0 ra3a u M3y4eHre €ro CBOMCTB; MOJy4YeHnEe aMMHUaKka U
M3YYEHHE ETO CBOWCTB

13.4

IMPUT'OTOBJICHUC PACTBOPOB C onpenenéHHoﬁ MacCOBOM )IOJ'ICﬁ paCTBOpéHHOFO BCIICCTBA

13.5

NpUMEHEHHe HHJIMKATOpPOB (JakMyca, MeTwiopamwka u  (deHondTanenHa) s
OTIpeIeNIeHNUs XapaKTepa CPeibl B pacTBOPaX KUCIOT U LIeTI04ei

13.6

HCCICAOBAHUEC U OIIMCAaHHC CBOICTB HCOPTaHNYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB,
HN3Yy4YCHUC BSaHMOHeﬁCTBI/IH KHCJIOT C MCTaJllTaMU, OKCHUJIaMU MCTAJIJIOB, paCTBOPHUMbIMHU
U HCPACTBOPUMBIMH OCHOBAHHUAMU, COJIAMH; IMOJTYHYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUC OJHOTIO MCTAJllIa APYIUM H3 paCTBOpa COJIH; UCCICOAOBAHHC aM(i)OTCpHBIX
CBOICTB THAPOKCUIOB aJIFOMHUHUS U TUHKA

13.7

pElIeHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COCIMHEHUI»; «IJEKTPOJIUTUUECKAs Tuccoluanusy; «BaxHeilre HeMeTamibl U UX
coeqnHeHns»; «BaxkHeHIIIne MeTalThl ¥ UX COSTMHEHUSI

13.8

XUMHYECKHE OSKCIEPUMEHTHI, WUIIOCTPUPYIOIINE TMPU3HAKK MPOTEKAaHUs peakiuil
MOHHOI'O0 OOMEHA; KaYeCTBEHHBIE PEaKLMU Ha MPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
MOHBI: XJIOpUI-, OpoMua-, Hoaua-, cyiabdar-, pochar-, kapOoHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCHUI-UOHBI, KATUOHBI aMMOHHUSI, MarHusi, Kajablus, aJllOMUHUsA, xeneza (2+) u
xenesa (3+), meau (2+), IMHKA

14

VYwmenue:

14.1

NPECTABIATh Pe3yIbTAaThl SKCIIEPUMEHTA B ()OPME BBIBOJIOB, J10KA3aTENIbCTB, IPahuKoB
U TaOJIUI U BBISIBISATH SMIIUPUYECKHE 3aKOHOMEPHOCTH

14.2

YCTAaHABIMBATh CBSI3U MEXIY PEAJbHO HAOJIIOJAEMBIMU XMMHMUYECKUMH SIBICHUAMH M
IpoLecCaMH, MPOUCXOMAUIMMH B MaKpo- M MHKPOMHUpPE, OOBACHATH MPUUYUHBI
MHOI000pa3us BEIIECTB

IHEPEYEHD 9JIEMEHTOB COAEPKAHMUAA, ITIPOBEPAEMbBIX HA OI'D 110 XUMHUHU

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 [lepBoHaYaIbHBIE XUMUYECKHUE TIOHITHS
1.1 YucTsie BemecTBa U cmecu. CriocoObl pa3aesieHus cMecei
12 ATOMBI n MO.HGKy.HBI. XI/IMI/I‘IGCKI/IG 3JICMCHTHI. CI/IMBO.HBI XUMHUYCCKUX JJICMCHTOB.
[IpocThie U CII0XKHBIE BEIIECTBA.




1.3

Xumnueckast (opmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX 3JeMeHTOB. CTerneHb
OKUCJICHUS

1.4

3aK0H ITOCTOSHCTBA cocTaBa BemniecTB. OTHOCUTENbHAaa aToMHas Macca. OTHOCUTENLHAS
MOJICKyJIHpHaH Macca. MaCCOBaH J0JIsI XUMHWUYCCKOI'O 3JIEMCHTA B COCAMHCHUN

1.5

KomuuectBo BemectBa. Monb. MonsipHast  macca. MonspHblii  00bEM  ra3oB.
B3anmocBA3p KOIMYECTBA, MACCHl U YHCIIA CTPYKTYPHBIX €IMHHULl BENIECTBA

1.6

DU3NYECKUE U XMMUYECKHUE SIBICHUSA. XUMHUYECKAs peakluusi U €€ MpU3HaKHh. 3aKOH
COXPaHEHHMS MAaCChl BELIECTB. XUMUUYECKHE YPaBHEHUS

Ilepuognueckuii  3akoH U Ilepuonnueckas cucreMa XUMUYECKHX  AJIEMEHTOB
.. MenneneeBa. CTpoeHne aTOMOB

2.1

[lepuonnueckuii 3akoH. llepmoamdeckas cucrema XuUMHUUYECKUX dieMeHToB J[[.U.
Menpneneesa. [lepuoas! u rpynmnsl. PU3M4EeCKU CMBICI IIOPSAIKOBOIO HOMEPa, HOMEPOB
NIEPUOJA U IPYIIIBI DJIEMEHTA

22

Crpoenue aromoB. CocTaB artoMHbIX szaep. W3oromsl. OnekTponsl. CTpoeHHe
3JICKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKUX AneMeHTOB [lepronnueckoi
cuctemsl /.M. MeHaeneeBa

23

3aKOHOMEPHOCTH B HM3MEHEHMM CBOMCTB XHMHMUYECKHX JJIEMEHTOB MEPBBIX TPEX
NEepUOAOB,  Kanus, Kanblus  (paguyca  aToMOB,  3JIEKTPOOTPULATENILHOCTH,
METAJIMYECKUX U HEMETAJNIMYECKUX CBOMCTB) M UX COEAMHEHUN B COOTBETCTBHH C
II0JIO’KEHHEM 3JIEMEHTOB B [lepnonyeckoil cucteMe U CTpOEHUEM X aTOMOB

CtpoeHue BeniecTra

3.1

Xumunueckas cBA3b. KoBaneHTHas (IoJisipHasl M HEMOJSAPHASI) CBSI3b. DJIEKTPOOTpPHULIA-
TEJIBHOCTh XUMUYECKUX 3J1eMEHTOB. MloHHas cBA3b. MeTamnyeckas cBsA3b

32

Tunsl KpUCTaIMYECKUX PEHIETOK (aTOMHasl, MOHHAs, METAJJIMYecKasi), 3aBUCUMOCTb
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKN U BUJIa XUMUYECKOH CBS3H

Baxwuelimme npeacraBuTeNn HEOPraHUYECKUX BelecTB. HeMeTaiibl 1 uX COeIMHEHUS.
Meraniel 1 nX coeTMHEHUS

4.1

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKUX COCMHEHUN: OKCHIIOB (coyieoOpa-
3YIOIIME: OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIC) U HECOoJeoOpas3yromue; OCHOBAHUI
(ménoun ¥ HEpPaCTBOPUMBIE OCHOBAHHUSA); KHUCIOT (KUCIOPOACOJEpKAIIUE U
OECKUCITOPOHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX )

4.2

duznueckne W XUMHYECKHE CBOMCTBA TPOCTBIX BEIIECTB-HEMETAIOB: BOIOPOJIA,
XJIOpa, KHCIIOPO/Ia, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

43

dusnueckue U XUMHUYECKHE CBOMCTBaA MMPOCTBIX BCIHICCTB-MCTAJIJIOB: JINTUA, HATpPUA,
KaJInsi, Maraus 1 KaJlbIius, aJJFOMHUHUA, JKECJIC3a. BHCKTpOXI/IMI/I‘ICCKI/Iﬁ pan HaprI}KCHI/Iﬁ
MCTaJlJIOB




44

Pu3nyecKue 1 XMMUYECKHUE CBOMCTBA BOJIOPOJAHBIX COCIUHEHUI HEMETAIIOB: XJIOPO-
BOJIOPO/Ia, CEPOBOAOPO/IA, aMMHAKA

4.5

dusnveckue 1 XUMHYECKHE CBOMCTBA OKCHA0B HeMeTautoB: cepsl (IV, VI), azora(Il, IV,
V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [Tonydenre okCUI0B HEMETAIUIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metaioB [A-IIIA rpynm, nunka, megu(ll) u
xkenesa(ll, III). [Tomydenne okcHI0B METAIIIOB

4.7

XUMHUYECKUE CBOIMCTBa OCHOBaHMW M aM(OTEPHBIX THUIPOKCHIOB (Ha MpHUMEpe
THJIPOKCUIIOB ATIOMMHUS, jKene3a, LuHKa). [losyueHne ocHOBaHMM M aM(OTEpHBIX
THIPOKCUIIOB

4.8

OO0mue XWMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJIHOHM, CEpOBOJAOPOIHOM,
CEpHUCTOM, CepHOW, a30THOW, (OCPOpHO, KpEeMHUEBOW, yrombHOH. OcoObie
XMMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEpHOM M a30THOM KucioT. [lomyuenue
KHUCIIOT

4.9

OO0mmue XuMUYeCKHe CBOKMCTBa cpeHuX coseil. [lomyuenue comneit

4.10

[lonyuyenue, coOupaHue, paclo3HaBaHHE  BOJOPOJA, KUCIOPOAa, aMMHaKa,
YTIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[Tomyyenne amMmuaka, CEpHOW W a30THOM KHCIOT B NPOMBIIUICHHOCTH. OOmue
CHOCOOBI MOTYYEHUSI METAJUIOB

4.12

I'eneTmueckas cBs3b MCXKIY Ki1aCCaMH HCOPraHUYCCKHUX COCTMHCHMI

XUMHUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMu4yeckux peakiuii o pa3aMyHbIM IpU3HAKaM: 110 YUCILY U COCTaBy
Y4YaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIJIOBOMY 3((EKTy, 10 M3MEHEHHIO CTETICHeH
OKHCJICHUSI XUMUYECKHX JJIEMEHTOB

52

TennoBoil 3¢ (et XUuMHUUECKOW peakluu, TEPMOXUMHUECKUE YpaBHEHHs. DK30- U
SHAOTEPMHUUYECKHE PEAKIINH. TEePMOXUMHYECKAE YPABHEHUS

53

OKHCIUTEIIBHOBOCCTAHOBUTENIBHBIE  peakuuu. OKHCIUTENH U BOCCTAaHOBHTEIHU.
[Iporieccbl OKHUCIEHHS W BOCCTAHOBIICHUS. OJEKTPOHHBIM OajlaHC OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHON PEAKIINH

54

Teopust »MEKTPONUTHYECKON nucconuanvu. KaTHOHBI, aHMOHBI. DJIEKTPOJMUTHI U
HedIeKTpoNuThl. CUIIbHBIE U cllabble 3J1eKTPoauThl. CTeneHb AUCCOIHaN

55

Peakiiuu monHoro ooOmMeHa. Y clioBUs MPOTEKAHUS PEaKIMi HOHHOTO 0OMEHa, TIOJIHBIE 1
COKpaIlCHHbIC HOHHBIC YPAaBHEHHUSI PEAKIUI

XuMUs U OKpyXkaromiasi cpena

6.1

BemiecTBa u maTepuanbl B NOBCEAHEBHOM XKU3HU YeJIOBEKA. be3onmacHoe UCIOIb30BaHNE
BCIIECTB M XHMMHYECKUX peaknuii B jabopaTtopum u ObITy. [lepBas momomp mpu
XUMHNUYCCKHX OXXOorax nu OTpaBHeHI/IHX




6.2

XUMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpeabl (KUCIOTHBIE MOXKAM, 3arpsi3HEHHE
MOYBBI, BO3/IyXa U BOJIOEMOB), CIIOCOOBI ero npeaoTBpaiieHus [lpenenbHas nonycrumas
koHreHTpanus BemecTB (IIJIK). Ponp xumuu B permeHur 3KOJOTHYECKUX MPOOIIEM.
VYcunenne napHukoBoro 3¢ dexra, pazpyuieHne 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ota, ¢ocdopa, yriepoaa, KpeMHUS M UX COCAMHEHUI B OBITY,
MEIUIMHE, MPOMBIIUIEHHOCTH W CeIbCKOM Xo3siiicTBe. [IpuMeHeHme MeTayuioB |
CIUIaBOB (CTallb, YYTyH, TIOPATIOMHUHMNA, OpOH3a) B OBITY M MPOMBIIIJICHHOCTH HX
coenuHeHni. [loHATHE O KOPpPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI MX OT
KOppO3UU

6.4

[IpupoHBIC HCTOYHUKN YIIIEBOIOPOIOB (Yroyb, MPUPOAHBIN ra3, HE(TH), MPOTYKTHI
uX nepepadboTKu (OEH3MH), UX POJIb B OBITY U POMBIIUIEHHOCTH

6.5

[TepBoHauyabHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUIX YTIepoaa
(MeTaH, 3TaH, STUJICH, allETHJICH, 3TAHOJ, TJIMIICPUH, YKCyCcHas kuciora). [lonsrtue o
OMOJIOTUYECKH BAKHBIX BEIIECTBAX: XKHpaX, OelKax, yriieBoJAaX — U UX POJU B JKU3HH
YeJIoBeKa

Pacuérrr:

7.1

o opmynaM XMMHUYECKUX COSAMHEHUI

7.2

Macchl (MaccoBOM) J10JIM pacTBOPEHHOTO BEUIECTBA B PACTBOPE

7.3

M0 XUMHYCCKUM YPABHCHUAM

®OH/J OHEHOYHBIX CPEACTB
KonTposbHas pabora Nel. BemiecTBa U XuMH4ecKne peakuuu
Bapuanr 1.

1. OnpenenuTe BaJICHTHOCTH 3JIEMEHTOB B CIEAYIONIUX COSTUHEHHSIX:

NH3 SO3 CO2 H2S503 KCIO4

2. PaccuuTaiiTe OTHOCUTENIBHYIO MOJICKYJISIPHYIO MAacCy BEILIECTB:

a) MgCL2 6) H2S0O4 B) Ca(OH)2

3. Hanumure ¢popmMynsl coeIMHEHUsI MapraHiia, I/ie MapraHell IByX-, TpEX-, YeThIpeX- U CEMHU-BAJICHTEH.

4. OnpenenuTe TUTT XUMUYECKON peaKinu:

a. 2Na+ 2HCI= 2NaCl + H2 6. CuO+ 2HCI = CuClI2+ 2H20

B. Fe(OH)2 = FeO+ H20 r. Zn +02=Zn0O

5. BeruncnauTe MaccoByIo 010 xene3a B xaopuje xkenesa (1) u xnopuae xenesza (11I)

6. Paccunraiite maccy okcuaa hochopa (5), KOTOpbiit 00pazyeTcst IpHu B3aUMOCHCTBUN C KUCIOPOAOM

Maccoii 3,72 T.

7.11pu B3aumMoaecTBUY &, 1T HEKOTOPOTO METalIa ¢ KUCIOPOIOM ObLT MOTYYeH OKCHI Maccou 15,3r.
Omnpenenure, Kakoi MeTaIT ObLT B3SIT, €CJIM U3BECTHO, YTO B OKCUJIE OH TPEX-BAJICHTEH.

KonTpouabsnas padora Ne2 mo remam: “Kucaopoa. Bogopoa. Boxa»

Ilpu evinonnenuu 3aoanuii 1-5 evidoepume o00mny wughpy, Komopas coomeemcmeyem HoOMeEpPY
npasuIbHO20 Omeema.
1. ®opMyIbl TOTBKO OKCUIOB MIPUBEACHBI B PAIY:




1) AI(OH) 3, H>0, FeO 2) ALOs, SO, Na,O
3) Al;0,, H2SO4, BaO 4) SO3, HNOs, CaO

2. Ha3zBaHue KHUCITOPOY JIad:
1) AJL JlaBya3be 2) K. leene 3) K. JIpe66enn 4) O. lpuctnu

3. braropoHbIM (MHEPTHBIM) Ta30M He SIBJISIETCSL:
1) Heon 2) renuid 3) azor 4) apron

4. BepHbl JIM CIEYIONINE CYKICHUS O XUMUYECKUX CBOMCTBAX KUCIopoaa?

A) B peakmuy B3auMOICHCTBUS C KUCIOPOJIOM BCTYIAIOT MPOCTHIE BEIIECTBA: METAIIIIBI U HEMETAJUTHI.
b) Bce peakuuu B3auMoAeCTBHS ¢ KUCIOPOOM MIPOCTHIX BEIIECTB OTHOCSTCS K PEaKIUsIM 3aMEIICHHUS.
1) BepHO TONBKO A 2) BepHO TOJBKO b

3) BepHBI 00a CYXICHUS 4) HeBepHBI 00a CYKICHHS

5. ConeprkaHue KUCIOpOJa B BO3IYXE COCTABIISIET:
1) 0,03 % 2)16 % 3)78 % 4)21 %

Omeemom na 3a0anusn 6—10 asgnaemca nponyuieHHoe c1080 uiu yugpa.
6. 1 Mob 1I000T0 ra3a Mpu HOPMAJIBHBIX YCIOBUAX 3aHUMAET ..... JI.

7. Cpenssisi OTHOCUTEIbHASI MOJIEKYJISIpHAsl Macca BO3/lyXa paBHa ......
8. CriocoOHOCTD BEIIECTB PACTBOPSITHCS B KAKOM-JIMOO paCTBOPUTEIIE HA3bIBACTCA .. ... ..
9. Haubonee yauBepcaabHbIM PACTBOPHUTEIIEM SIBIISICTCS .......

10. Tlpu mepexome BemecTBa B Ta3000pa3HOE COCTOSHUE PACCTOSHHUE MEXAY MOJICKYJIaMH
YBCIIMUUBACTCA B ...... pas.

Jlna omeema na 3ad0anusa 11-15 3anuwume pazeépuymutii omeem. Omeem 3anucwvléaiime 4émKko u
pazbopuueo.

11. Pemmmre 3agauy. Kakoit 006&M 3anumMaeT ammuak (NH3) konmaecTBoM BemecTBa 3 MoJb (H.y.)?

12. Pemute 3amauy. Paccuuraiite 00bEM (H.y.) YIIIEKHCIIOTO raza, 00pa3yromierocs: Ipu cropaHuu 24 T
YIS,

13. Pemmre 3amauy. Omnpenenute OTHOCUTEIBHYIO MOJEKYISIPHYIO Maccy Taza X, €clid €ro
OTHOCUTENbHAS IJIOTHOCTH 110 BOAOPOAY paBHa 18,25.

14. Pemmre 3amauy. s npurortomieHust 500 r pacTBopa HCHONB30BIM 25 T conu. Berauciure
MacCOBYIO JIOJII0 pPAaCTBOPEHHOTO BEIIECTBA B MOJIYYEHHOM PacTBOpE.

15. Pemute 3anauy. PaccunTaiite ckoipko HEOOXOAMMO B3SITh caxapa U Bojbl [yt npurotosieHus 200 r
15%-ro pactBopa.

KonTpoabHas pabora Ne3
1o TeMe «OCHOBHBbIE KJIACChl HEOPTAHMYECKUX COeTUHEHMII»

3aoanue 1. Omeemovme na eonpocvl mecma, 6vlOpas 0OHy yUQGpPy, KOmMopas cooOmeen cmayem Homepy
npasuUIbLHO20 OMeema.

1. ®opMyIibl TOJIBKO OKCHIOB IIPUBEIEHBI B PSLY:

1) Cr(OH) 3, H>O, FeO 2) AbOs, SOz, Na;O

3) A0, H2SO4, CaO 4) SO3, HNO,, CaO

2. HepacTBOpHMMBIM OCHOBaHUEM SIBIISIETCS:



1) NaOH 2) KOH 3) LiOH 4) Fe(OH) 3

3. lllenoun — 3TO pacTBOPUMBIE B BOJIE:
1) KuCIOTHI 2) oKCUBI 3) ocHOBaHUs 4) commn

4. Kakas peakuus He MPOTEKAET:

1) Fe + CuCl, — 2) Cu+ FeCl, —

3) Al + AgCl — 4) Mg + ZnSO4 —

5. A30THOM KHCJIOTE€ COOTBETCTBYET OKCHI:

1) NO 2) N2Os 3) NO 4) N2Os

6. [IpomyteHHBIM TPOAYKTOM PEAKIIUU B PEAKIIMH «OCHOBHBIM OKCUJ + KUCIIOTA =........
SIBIISICTCSI:

1) KHCIIOTHBIN OKCH]T 2) coinb 3) kucmora 4) ocHOBaHUE

7. AMQOTEpHBIM OKCHUIOM SIBIISICTCS:
1) ZnO 2) MgO 3) NaxO 4) BaO

8. [lepByto B XMMUH KIacCU(PUKAITNIO XUMHUYECKUX JIEMEHTOB U MX COCTMHEHUH JTa:
1) A.1. Meunnenees 2) M.B. JlomoHoCcOB 3) U. bepuenuyc 4) K. leene

9. Peakuust HeHTpaan3aluy OTHOCUTCS K PEaKLUH:
1) coennuenus 2) 3aMereHus 3) paznoxeHus 4) obmeHa

10. Oprannyeckoi KUCIOTOMN SIBISETCA:
1) ykcycHas 2) constHas 3) cepHas 4) pochopnas

3aoanue 2. llepenecume mabauyy 6 mempaos u 3anojaHume 6 Hell nNycmole AYEeUKU.

®opmyna | Haspanme BemecrBa | Kiacc HeopraHmyeckux coeguHeHUit

Zn0O

Mg(OH) 2

K3POq4

H>SO4

BaCOs

cynbdar HaTpus

okcun cepol (VI)

TUIPOKCH]T aJTFOMUHUS

docdopnas kucnora

XJIOpU I JTATHUA

+ BOJA»



3aoanue 3. 3anuwiume 00 KOHUA YPAGHEHUA peaKkyuil, YpPAaGHAUmMe Ux u onpeoeiume mMun
XUMUYECKOU peaKyuu.

A)Na+ HCl —

b) AgNOs; + KCl —

B) SOs; + H,O —

I') Cu(OH), —(ycnoBue: HarpeBaHue)

KonTpoubnas padora Ned.
«CTtpoenue aToma. XuMH4ecKasi CBSI3b»
Bapuant — |
Al. KakoB 3apsn siipa atoma xjaopa?
A)+24b)+17B)+12T) -17
A2. Onipenenute 3JIEMEHT, €CIIU B €ro aToMe 33 3JIEeKTPOHOB
A) amomunuii b) mpibsk B) repmanuii I') kpunton
A3. Yemy paBHSETCSA KOJIMYECTBO IPOTOHOB, HEUTPOHOB M AJIEKTPOHOB B aToMme (ochopa?
A) p=31, n=16, e=31 b) p=15, n=15, e=15 B) p=15, n=31, e=15T) p=15, n=16, e=15
A4. KakoB (pu3nyeckuii CMBICI TOPSIAKOBOTO HOMEPA JIEMEHTa
A) 3TO YMCIIO PHEPreTUUYECKUX ypoBHEN B aToMe b) 310 3apsi siapa atoma B) 310 oTHOCHTEIBHAS
aToMHast Macca [') 3To YucI0 HEUTPOHOB B SAPE
AS. KakoB ¢usnueckuii cMbici HoMepa nepuoja tadbnuis! .M. Menneneesa?
A) 3TO YHCIIO SHEPTETUIYECKUX YPOBHEH B aTOME b) 3T0O 4MCII0 37IEKTPOHOB B aTOMe
B) a0 3apsn siapa aroma [') 3TO 4KCIIO 37IEKTPOHOB HA BHEIIHEM SHEPTE€TUUECKOM YPOBHE
A6. Yemy paBHO YHCIIO JIEKTPOHOB HA BHEIIHEM YHEPTE€TUYECKOM YPOBHE aToMa
A) nopsaxoBoMy HoMepy b) HOMepy rpymIibl
B) nomepy nepuona I') yuciny HEHTPOHOB B spe

A7. YKaXUTE KOJUYECTBO JIEKTPOHOB HA BHEIITHEM YHEPTETUYECKOM YPOBHE B aTOME XJI0pa
A)2B)5B)71) 17
AS8. YkaxuTe napy XuMHYECKHX JIEMEHTOB, MEX 1Y KOTOPBIMH MO>KET BO3HUKHYTh KOBaJIEHTHAs
HETOJsIpHAs CBS3b
A) Bomopona u xnop b) kanuit u ¢rop B) a3ot u azor I') kucnopos u HaTpuii
A9. Yxaxute hopMyTy COSTUHEHUS ¢ KOBAJICHTHOMN MOJIIPHOM CBS3BIO
A) O3 b) KCI2 B) HBr I') PH3
A10. ATomy, KaKOTO XUMHYECKOTO 3JIEMEHTa COOTBETCTBYET dJIeKTpoHHas hopmyina 1S22S22P4
A) yranepon b) cepa B) maruauii I') kucnopos
All. B sape atoma, Kakoro XuMHYECKOT0 37eMeHTa 19 mpoToHOoB 1 20 HEUTPOHOB
A) drop b) xanuii B) dhocdop I') kucrnoposa
A12. KakoBa oTHOCHTEIbHAS MOJICKYJIIpPHAsI Macca BellecTBa ¢ xumuaeckout popmynoit C2H204
A)100B)90B)56T) 124
B1. YcranoBuTe cOOTBETCTBHE MEXKIY THIIOM XUMHUUYECKOW CBSA3U M (POPMYIION COCTMHECHHS
Bun xuMuueckoin cBs3u
A) KoBasieHTHast HEnoJsipHast
b) Uonnas
B) KoBanenTHas nmonspaas
I') Merannuueckas
XUMHUYECKOE COETMHEHHNE
1) P205 2) KCI 3) HF 4) O3 5) K3P 6) Zn
C1. Haiigute MaccoByro J10JIt0 HaTpHsl B cocTase MoJieKynbl Na3PO4
C2. Onpenenure TUN XUMAYECKOW CBS3U U COCTABhTE CXEMY 00pa30BaHUs CBSA3HU y CIECIYIONINX BEIIECTB:
a) MgCl2 6) F2 B) H2S
9 kiace



KonTpoabHast padora Ne 1 mo teme
«BaxxHedIIue HEMETAJJILI H UX COeTHHEHUA»
Bapuanrt 1

IlIpu evinonnenuu 3aoanuii 1-10 evidepume o00Hy wyugpy, Komopas coomeemcmeyem HOMepy
npasuUIbLHO20 OMeema.

1. V aroma a3oTa 4YMCIO 3JIEKTPOHOB Ha BHEUIHEM 3HEPIeTUYECKOM YPOBHE M 3apsja  s1pa
COOTBETCTBEHHO PaBHBI:

1)5u+14 2)2 u+7 3)5u+7 4)2 u+14

2. Bonoponusie coenuHenus ¢ oouiei popmysoit RH4 06pa3ytoT a1eMeHTh TOArPYIIIbL:
1) dropa 2) yriuepoaa 3) a3ora 4) kucnopoaa

3. B a30THOM KUCTOTE a30T MPOSBIIAET BAJICHTHOCTD:
I 2) I IV 4V

4. CKOJIBKO U30TOIIOB UMEET KPEMHUI?

)4 2)3 3)2 4)1

5. CamMblii MAJICHBKUI aTOMHBIN panyc y aToMa:
1) yrnepona 2) repmaHus 3) xpemHus 4) onosa

6. Oxcun a3ota, Mpu 0OBIYHBIX YCIOBUAX ra3 Oyporo LBeTa ¢ XapaKTEPHBIM 3a11aXoM:
1) N20O 2) NO 3) N203 4) NO2

7. HepacTBopumas KucioTa uMeeT popmyiy:
1) H2CO3 2) H2Si03 3) HNO3 4) H3PO4

8. YuéHblii(-bIe), KOTOPHIH(bIE) BIIEPBHIE MOTYYHII(-1) KPEMHUI B YUCTOM BHJI€ TyTEM BOCCTAHOBJICHHUS
dbropuma KpeMHHS METAUTHYECKUM KaiaueM npu HarpeBanuu 10 400°C?

1) 1. Bepremyc 2)I'. Kpoto

3) P. Cmonu u P. Képn 4) A K. I'etim u K.C. HoBocenos

9. AmnotpornHas Moau(UKaNuUs yrieponaa, oOpa3oBaHHAs CJIOEM aTOMOB YIJIEpoJa TOJIIMHON B OJUH
aTOM, - HC TOJIbKO CaMOC TOHKOC, HO U OJTHO U3 CaMbIX IMPOYHLIX BCIICCTB!:
1) anmas 2) pymnnepen 3) rpaden 4) kapOouH

10. Creniens okucienus pocdopa B pochopHOi KHCIOTE paBHa:

1)+2 2)+3 3) +4 4) +5

IlIpu eévinonnenuu 3adanusa 11 ycmanosume coomeemcmeue: K Kaxicooiu no3uuyuu, 0003HaA4eHHOU
uugpoii, noodepume coomeencmayouiyr0 RO3UUUI0, 0003HAYEHHYI0 OYKEOIl.

11. YcranoBuTe COOTBETCTBUE MEX Yy (hopMyIioi u e€ Ha3BaHUEM.

dopmyaa Ha3Banmue
1. HCOOH | A) dochun
2. CO b) yronpHas xucnora
3. (SiO2)n | B) mypaBbHHas KHCIOTA
4. PH3 I') xBapu
5. SiC J1) yrapHsbIii ra3
6. H2CO3 | E) xap6opyHn




Jlna omeema na 3a0anusa 12 u 13 3anumume pazeépruymutii omeem. Omeem 3anucwvieéaiime 4émko u
pazbopuueo.

12. 3anuimmTe ypaBHEHUs peakiii B MOJICKYIIPHON M MOHHOM (TIOJIHOM M COKpalleHHoH) popme:

A) K2SiO3 + HCI —

b) H2SO4 + Li2CO3 —

13. OcymecTBuTe LENOYKY IpeBpaulieHuil. IlepBylo peakiuio paccCMOTPUTE KaK OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHYIO.
P — P205 — H3PO4 — Li3PO4

KonTpoabHas pabora Ne2 no teme «BakHel e MeTalJIbl U X COeIMHEHM SD».
Bapuanrt 1
1. Pacnonoxxute xumuueckue 3ineMmeHTel: Sr, Ca, Ba, Be, Mg B mnopsake yMeHbIICHUs
BOCCTaHOBUTEIBHBIX CBOUCTB (cornacHo [ICXD JI.M1.MenneneeBa)

2. VYKakuTe Ha3BaHUs YETBIPEX IIETOYHBIX METAILIOB!
A. ... b.... B. ... I....
3. BriGepure psin MeTayuioB, KOTOpbIE OYyAYT BBITECHSTH BOJOPOJ M3 pacTBOpa pa30aBICHHOMN
CEPHOU KUCJIOTHI (COTJIACHO Psijia HAMPSHKEHU METAJIIOB)
A. Ag, Mg, Zn. b. Al, Zn, Fe. B. Li, Ca, Cu.
4. Homnonaute Ppazy: «Kanpiuii iMeeT BaXKHOE 3HAUCHUE ISl )KUBBIX OPTraHU3MOB, TaK KakK ...»
5. Jlonuimure cxeMbl XMMHUYECKHX PEaKUUW IMOJYyYeHUsT METauIOB M3 UX OKCUAOoB. PaccraBpTe
koa¢hdunrentsl. HazoBuTE OKUCIUTENH U BOCCTAHOBUTEIb.
A. Cu20+C b. HgO+C
6. Jlisg map BelIecTB, KOTOPbIE B3aUMOJICHCTBYIOT, HANUIIMTE YpPaBHEHUS XUMHUYECKHX
peaKuii:
A. Na+S b. Cu+ H:0 B. FeO + HCI
7. Macca >xene3a, oopazoBaBiierocst mpu B3aumoeiictsuu 144 r. okcuna sxenesa (II) ¢ Bogopogom

M0 YPaBHEHHIO PEAKIIHH:
FeO + H2=Fe + H20 paBHa:
A. 5,6T. Bb. 56r. B. 11,2 r. . 112r.
8. (3 Gamnma) Hanummmre ypaBHEHUS XUMHYECKHX PEAKIMi, C TOMOIIBI0 KOTOPBIX MOYKHO
OCYILIECTBUTH IIPEBPAILCHU:
NaOH Cu(OH): CuO Cu



9. (5 6amnoB) B cxeme peakuuu: ZnS + Oz  ZnO + SO:2 paccraBbTe KO3()(HUIUEHTH METOAOM
ANIEKTPOHHOTO OanaHca. YKaKUT€ OKHCIWTENh M BOCCTAHOBHTENb, IIPOLIECCHI OKHUCICHUS |
BOCCTAHOBJICHUSI.

10. (3 6amma) Ilpu pasnmoxenun 1 kr. KapOonarta kampmms momyumiu 504 r. Okcuaa Kamblius.

MaccoBast 107151 BBIXO/1a IPOYKTa pEaKLUU PaBHA:
1. 90%; 2)80% 3)70% 4)60%
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