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[Iporpamma pa3paboTaHa B COOTBETCTBUM C ®denepaibHbIM  TOCYIAPCTBEHHBIM
o0pa3oBaTesIbHbIM CTaHAAPTOM OCHOBHOTO o011ero oopazosanus (IIpukas MunnpocsenieHus
Poccum or 31.05.2021 1. Ne 287, 3apeructpupoBan MHUHHCTEPCTBOM tOocTULIMM Poccuiickoit
Oenepannu 05.07.2021 1., per. Homep 64101) (manee — PI'OC OOO0), IlpumepHoii
aJIalTUPOBAHHON OCHOBHOM 00pa30BaTeIbHOM MPOrPpaMMOM OCHOBHOTO 00111er0 00pa30BaHus
oOyyarommxcs ¢ 3a7epkkoil mncuxuyeckoro pazputus (nanee — [TAOOIT OOO 3IIP),
[IpumepHoii pabodueil mporpamMMbl ydyeOHOro mpenMera «Xumus» (0a30BBIM YPOBEHB),
[IpumepHOi TIporpaMMoil BOCIIUTaHUSA OOYYAIOIIMXCS MPU MOJYYEHHH OCHOBHOI'O OOIETro
0o0pa30BaHusA, C YYETOM pACIpENeICHHbIX IO KJaccaM IMpOBEpPSEMBIX TpeOOBaHMIA K
pe3ynbTaraM OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOIO OOILEro
00pa30BaHUs U DJIEMEHTOB COACPKAHUS, TPEACTABICHHBIX B YHUBEPCATIHLHOM KOIU(PUKATOPE
no xumuu, KoHnenuuy npenogaBanus yaeOHOTO mpenMera «XuMus», B 00pa3oBaTeIbHbBIX
opranm3anusax P®, peanusyronmx oCHOBHBIE 0011e00pa30BaTEIbHBIE TPOrPAMMBI, C YUETOM
paboueii nporpammbl kK YMK O.C.I'abpuensina, N.I'.Octpoymona, C.A.CnaakoBa, - «XuMusl.
8 — 9 xmacce». ABtopsl: O.C.I'abpuensan, C.A.CnankoB. Mocksa. «IIpocsemienuey», 2019 r.



[TOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma mo XuMUH JUIsI OOYHAIOIIMXCS C 33J€PKKOM MCUXUYECKOrO Pa3BUTHS
(manee — 3I1P) Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUsI COCTaBI€HA B COOTBETCTBHUU C
®denepanbHbIM TOCYIApCTBEHHBIM O0pPa30BaTElIbHBIM CTAHAAPTOM OCHOBHOIO OOUIETO
obpazoBanus ([Ipukaz Munnpocsemienus Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunuctepctBoMm roctunuu Poccuiickoit denepannu 05.07.2021 1., per. Homep 64101)
(mamee — OI'OC 0O0OO0), IlpumepHoil aganTHPOBAHHOW OCHOBHOW 00pa3oBaTENbHON
IporpaMMoil OCHOBHOT'O OOIIEro o0pa3oBaHUs OOYYaIOIIUXCS C 3aJECPKKON MCHUXUYECKOTO
pazsutus (manee — I[TAOOITI OOO 3IIP), IIpumepHoii paboueil mporpamMmbl y4eOHOTO
npenMera «Xumus»  (0a3oBbIi  ypoBeHb), [IpumepHON mporpamMmoil  BOCIUTAHUS
oOyyJarolmuxcs Mpy NoJy4eHUH OCHOBHOTO 00IIIETr0 00pa30BaHMsl, C YUETOM pacIlpeneeHHbIX
0 KJIaccaM MpOBepsieMbIX TPEOOBaHUM K pe3ylIbTaTaM OCBOECHHSI OCHOBHOM 00pa30BaTeIbHOM
pOrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHUs U 3JIEMEHTOB COECPIKAHUSI, MPEICTABICHHbBIX B
VYHuBepcanbHOM Koaudukatope no xumuu, KoHnenimu npenogaBanus y4eOHOro mpeaMera
«Xumusi», B  0o0pa3oBarenbHbIX opranuzauusx P®d, peanusyomux  OCHOBHBIE
o0mieo0pa3oBaTesbHbIE TPOrPAMMBI.

OO0mas xapakrepucTuKa yueOHOro npeamera « XuMmusi»

VYyeOHbIi npeaMeT «XUMHs» BXOAUT B MPEIMETHYIO 001acTh «EcTecTBEeHHOHAYyYHbIE
npeaMeTb». B cucteme ecTeCTBEHHOHAYYHOTO 00pa30BaHUs XUMHS KaK YUEOHBIH MpeaMET
3aHMMAaEeT BaXHOE MECTO B MO3HAHUM 3aKOHOB MPUPObI, (GOPMUPOBAHUM HAYYHOU KAPTUHBI
MHUpa, CO3[JaHUM OCHOBBI XMMHUUYECKHX 3HAHHM, HEOOXOAMMBIX [JIsl TTOBCEIHEBHOW >KU3HH,
HABBIKOB 3/I0POBOT0O U OE30MMaCHOTO JIJIsl YeJIOBEKA U OKPY>KaIOIIEeH ero cpeabl 00pa3a KU3HHU,
a TaKX€ B BOCIUTAHUU SKOJIOTUUECKON KYJIbTYPBI.

YCcnemHocTh H3y4eHUsT XUMHUHM CBSI3aHA C OBJIAJICHUEM XHWMHUYECKUM SI3BIKOM,
COOJTIOZICHUEM TIPaBWII O€30MacHOM pabOThI MPHU BHIMOJHEHUH XUMUYECKOTO dKCIIEPUMEHTA,
OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMUM C APYTMMHU MPEIMETaAMU IIKOJIBHOIO Kypca.

[Iporpamma BkJrOYaeT B ceOsi OCHOBBI HEOPTaHWYECKONM W OPraHUYECKOW XWMHH.
I'maBHOM maeedt nmporpaMmbl SIBJSIETCS CO3/aHUE 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUH IO
XUMUH, BBIDAKEHHBIX B (pOpME, COOTBETCTBYIOLIEH BO3PACTY OOYYAIOIIUXCS U UX OCOOBIM
o0pa30BaTEIbHBIM NOTPEOHOCTSIM.

B copepxanum maHHOrO Kypca MPEACTaBICHbBI OCHOBOIMOJIATAIOIMINE XUMHUYECKHUE
TEOPETUUECKNE 3HAHUS, BKIIOYAIOIINE H3YYEHUE COCTABA U CTPOCHUS BEILIECTB, 3ABUCUMOCTH
WX CBOWCTB OT CTPOCHUS, NPOTHO3UPOBAHHE CBOWCTB BEIIECTB, HCCIECIOBAHUE
3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHHUIN U MyTEN YIPaBICHHUS UMHU B LEISAX MOIYYEHUS
BEILIECTB U MAaT€PUAJIOB.

TeopeTnyecKyt0 OCHOBY HM3Yy4YEHUS HEOPraHMYECKOW XHWMHUU COCTABISIET ATOMHO-
MOJIEKYJISIpHOE yueHue, [lepnoanueckuii 3akon [I.11. Menzaeneesa ¢ KpaTKUMU CBEACHUSIMU O
CTPOCHUU aTOMa, BUJAX XHMHUYECKOM CBA3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX
peakuuil.

B wu3ydeHun kypca 3HAUUTENBHAS POJIb OTBOAUTCS XUMHUUYECKOMY 3SKCIIEPUMEHTY:
MIPOBEACHUIO MTPAKTUUECKUX U JTAOOPATOPHBIX pabOT, OMMCAHUIO PE3YJIbTATOB YUEHUUECKOTO
OKCIIEPUMEHTA, COOJIIOJICHUIO HOPM U TpaBuil 0e30macHoi paboThl B XUMHYECKOM
nabopaTopuu.



Peanuzanus naHHOM mporpaMMbl B IMpoOLECCE OOYyYEHUs MO3BOJUT OOYYAIOIIMMCS C
3I1P yCBOUTH KIHOYEBBIE XUMUYECKHAE KOMIIETEHIIUU U MTOHATH POJIb U 3HAUEHHE XUMUU CPEAU
JAPYTrUX HayK O MIPUPOJIE.

N3ydyenue xumMuu CcHocoOCTByeT (POPMHUPOBAHUIO Yy OOYYAIOMIMXCA HAyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHUIO  OOIEHAyYHBIX METOAOB  (HAOJIOJEHUE, U3MEpEHHUeE,
SKCIIEPUMEHT, MOJEIIMPOBAHNE), OCBOCHUIO MPAKTUYECKOT0 MPUMEHEHUS HAyYHBIX 3HAHUMH,
OCHOBAHHOI'O Ha MEXIIPEAMETHBIX CBS3AX C npeameTamu «OKpyx arolmuid Mup», «Ouznkan,
«buonorus», «I'eorpadus», «MaremaTuka» 1 GOpMUPYET KOMIIETEHITUN, HEOOXOIUMBIE JIJIs
IIPOJIOJDKEHHS 00pa30BaHusl B 00JIaCTH €CTECTBCHHBIX HaYK.

N3ydyenue xumun cnocoOCTBYET pa3BUTHIO y oOydaromuxcs ¢ 311P mpocTpancTBEHHOTO
BOOOpaxeHus, (YHKIIMOHAIbHOM TIpPaMOTHOCTH, YMEHHUS BOCHPUHUMATh M KPUTHUECKH
aHAIM3UPOBATh HMHGPOPMAIMIO, TMPEACTABICHHYIO B pa3iM4yHbBIX (opmax. 3HAYMMOCTb
npeaMera JUisl pa3BUTHS >KM3HEHHON koMmeTeHIuu oOydaromuxcsi ¢ 3IIP 3akmiouaercs B
YCBOGHUHU OCHOBBI XUMHUYECKUX 3HAHUH, HEOOXOAUMBIX JIJIsl TOBCEHEBHON JKU3HU; HABBIKOB
310pOBOr0 M 0O€30macHOro /Uil 4eJIOBEKa M OKpYyXarouled ero cpeabl oOpas3a >KHU3HH;
(opMHUPOBAHUH SKOJOTMUECKON KYJIBTYPBI.

[Iporpamma oTpaxkaeT cogepkaHue 0OydeHHs MPEAMETY « XUMUS» C YYETOM OCOOBIX
oOpa3oBarenbHbIX NMOTpedHOCcTeN oOyudaromuxcs ¢ 3I1P. OBnageHue yuyeOHBIM MpPEeAMETOM
«XUMHUSD TIPEICTABISIET OMPEACTICHHYIO TPYAHOCTH i oOyuatonuxcs ¢ 3[1P. DTo cBsi3zaHo
C 0COOEHHOCTSIMU MBICIIUTEIILHOM ASSITENFHOCTH, IEPUOANUYECKUMU KOJICOaHUSIMU BHUMAHNUSA,
MaJbIM OOBEMOM MaMATH, HEJOCTATOYHOCTHIO OOIEro 3amaca 3HaHWM, MOHMKEHHBIM
MO3HABATEILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUEBOI'O Pa3BUTHSL.

J51g mpeo1oNieHus TPYAHOCTEN B U3y4EeHUH yueOHOro nmpeameTa « XUMHs» Heo0Xoauma
ananrtanus o0ObeMa M XapakTrepa yueOHOro Marepuala K IO03HaBaTeIbHbIM BO3MOKHOCTSIM
JAHHOM KaTeropuu oOydarouIuxcsi, y4eT HMX OCOOEHHOCTEW pa3BUTHs: HCIOJb30BAHHE
QITOPUTMOB, BHYTPUIIPEAMETHBIX M MEXIPEAMETHBIX CBA3€H, IMOCTEIEHHOE YCIOKHEHHE
U3y4aeMoro Marepuarna.

[Ipy wu3yyeHMM XUMUU HEOOXOAMMO  OCYIIECTBISTH  B3aUMOJICHCTBHME  Ha
MOJIMCEHCOPHOU OCHOBE.

Teopernyecknii Marepuan PEKOMEHIYETCS H3ydaTb B NPOLECCE MNPAKTUUECKON
JesITeNbHOCTU. BO3MOXKHO BBIZICNIEHNE OTIENIBHBIX YPOKOB Ha pEIIEHUE 337ad B CBSA3HM CO
CIIO)KHOCTBbIO aHanm3a TekcTa oOyuatomumucs ¢ 3I[IP. Opranuueckoe eIuHCTBO
OPAaKTUYECKOM W MBICIUTEIbHOW JAEATEIbHOCTH OOYYAIOIIMXCSI Ha YPOKax XUMHH
CHOCOOCTBYET NPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3UCHBIX XMMMUYECKHUX 3HAHUHU U
ymeHuil. Oco0oe BHMMaHWE MNPU HU3YYEHHH XUMHH YAEIAETCS H3YYEHHIO «CKBO3HBIX»
HNOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAaHUS MaTepuaa.

Hean u 3apaun u3yuyeHus y1eOHOT o npeaMera « XuMHUsD)

Obwue yenu M3ydeHust ydyeOHOro mpeamera «XuMus» npeacranieHsl B [IpumepHoit
paboueil mporpaMMe OCHOBHOTO 001Iero oopazoBanusi. OHU aKTyaJU3UPOBAHBI C YUETOM
HOBBIX TPUOPUTETOB B CUCTEME OCHOBHOT'O OOIIIETO 00pPa30BaHUSsl, HAIIPABICHHOCTH 00 yUEHUS
Ha pa3BUTHE U CAMOPA3BUTHUE JIMYHOCTH, (HOPMUPOBAHUE €€ WHTEIJUIEKTa U OOIIEH KYJIbTYPHI.
OOy4yeHne yMEHUIO YUUTHCS U MPOJIOJKATH CBOE 00pAa30BaHUE CAMOCTOSITENHHO B HACTOSIILIEE
BpeMsi SIBIISIETCS OJTHOM W3 BAKHEUIIUX (YHKIUNA y4eOHBIX MPEIMETOB, B TOM YHUCIE H
«XuMum».



Hnsa oOyuatonmuxcss ¢ 3IIP, Tak ke, kKak W JJIsI HOPMAaTUBHO Pa3BUBAIOLIUXCS

CBEpCTHHKOB, OCBAHMBAIONINX OCHOBHYIO 00pa30BaTEIbHYIO MPOrpaMMy, TOMHHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKUe yeiu, Kak:

(opMUPOBAHKME MHTEILIEKTYAJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K COTPYIHHUYECTBY,
CaMOCTOATENIbHOMY TPHUHATHIO PELIEHUH, CHOCOOHOM aIanTHpOBaThCsi K OBICTPO
MEHSIOIIMMCS YCIOBUAM KU3HH;

HaNpaBJIE€HHOCTh OOY4YEeHUS] Ha CHUCTEMAaTHYECKOEe NPHOOIIEHUE ydaluxcsd K
CaMOCTOSITEJIbHOM  ITO3HABAaTEIbHOW JAESATEIBHOCTH, HAyYHbIM W IPAKTHYECKUM
MeTo/iaM MO3HaHUsl, POPMHUPYIOLIUM MOTUBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;
o0ecreueHre ycIoBUM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOUMMUCA OIbITa
pa3sHOOOpa3HOM NeATENbHOCTH, IO3HAHUS W CaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB
(KJTIOUYEBBIX KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE MJISi Pa3IUUYHBIX
BUJIOB JIEATEILHOCTH;

(dopMHupoBaHHEe yMEHUN OOBSCHATH U OLIEHWBATh SIBJICHHS OKPY)KAIOIIEro MHpa Ha
OCHOBAaHMM 3HAHUU U OIBITA, IOJTYYEHHBIX IIPU U3yYEHUN XUMUU;

(opMHpoOBaHME y 00Y4arOIUXCs T'YMAHUCTUYECKUX OTHOLIEHUI, TOHUMAHHUS LIEHHOCTH
XMMHUYECKUX 3HAHUN N7l BHIPAOOTKHM 3KOJOTHYECKH I1eIECOO00Pa3HOro MOBEIACHHS B
OBITY U TPYAOBOM JIEATENBHOCTH B LIEJSIX COXPAHEHUS CBOETO 3710POBbsSI U OKpYXKArOIIeH
MIPUPOIHOU CPEJIBI;

pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIHOCOOHOCTEH K  CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHMsI OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO(UJIs U HAIPABICHHOCTU JAlIbHEUIIIET0 O0yUeHHUS.

Kypc HampaBiieH Ha pelieHHe CIenyrIMX 3aday, 00ECleYMBAIOUINX PEeaTU3aluio

JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIHbHOCTHOTO TIOAXOJ0B K OOYUYEHHIO XUMUU
oOyygaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOI'O OOIIEr0 0Opa30BaAHUA:

dbopMupoBaHUE  TEPBOHAUATBHBIX  CHCTEMATU3MPOBAHHBIX  MPEACTABICHUM O
BEIIECTBAX, UWX TMPEBpaAlICHUSX U TMPAKTUYCCKOM MPUMEHEHUH; OBJAJICHHE
MOHSATUIHBIM aIlIapaToM ¥ CHMBOJIUYCCKHUM SI3bIKOM XHMUU;

OCO3HaHUE OOBEKTHMBHOM 3HAYMMOCTA OCHOB XHMHMUYECKONW HAyKW Kak o00JacTu
COBPEMCHHOTO €CTECTBO3HAHMS, XHMHYCCKUX IIPEBpPAIICHUN HEOPTraHUYCCKUX U
OpPraHWYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUW JKUBOW M HEXHBOW MPHUPOIIHI,
yrIIyOJIeHUE TIPECTABICHUN O MaTepHAIbHOM SIMHCTBE MUPA;

OBJIQJICHWE OCHOBAMHM XHMHYECKOM TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH H
OOBEKTUBHO OIIEHUBATh >KU3HECHHBIC CUTYaIlUH, CBS3aHHBIE C XUMHUEH, HaBBIKAMH
Oe3o0macHOro oOpaIeHusl ¢ BEIIECTBAMHM, HCIIONb3yeMBIMU B TOBCEIHEBHOW KXU3HH,
YMEHHEM aHAIM3WPOBaTh W IJIAHUPOBATh JKOJIOTMUYECKH O€30TacHOE TOBEICHHE B
IEJISIX COXPaHEHUS 37I0POBbsS 1 OKPYKAIOIIEH CPEIIbI;

dbopMUpPOBaHHE YMEHHA YCTAaHABIMBATH CBSI3M MEXKAY peaJbHO HAOIMIOMAEMbIMHU
XUMUYECKUMHU SBJICHUSIMU U TIPOIECCAMHU, MPOUCXOSAITUMU B MUKPOMUPE, OOBACHSTH
MPUYHHBI MHOTOOOPA3Hs BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHUS, a
TaK)Ke 3aBUCUMOCTh TIPUMCHECHHS BEIIECTB OT UX CBOWCTB;

IPUOOPETEHUE OIbITA HCIONb30BAHUS PA3TUYHBIX METOMOB H3YYEHHUS! BEIECTB,
HAOJIIOMICHUST 32 WX MPEBpAICHUSIMH TIPH TIPOBEACHHHM HECIOKHBIX XHMHUYECKUX
AKCIIEPUMEHTOB C HUCIIOIb30BAaHUEM J1A00OPATOPHOTO OOOPYIOBAHUS U PUOOPOB;
dbopMupoBaHHEe TPEACTABICHUN O 3HAYCHUM XWMHUYECKOW HAyKd U PEIICHUH
COBPEMEHHBIX DKOJIOTHYECKHX MPOOJIEM, B TOM YHCJIC B PEIOTBPAIICHUN TEXHOTCHHBIX
Y DKOJIOTHYECKUX KaTacTpod.



Oco0enHocTH 0TOOPA M aganTAlUM Y4e0OHOr 0 MaTepuasIa N0 XMMHUH

OOyyeHue y4yeOHOMY MNpeaMeTy «XUMHs» HEO0OXOJUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIHBIX YCIIOBUU JJI YCBOCHHS MPOrpaMMHOro Marepuana oOydarommmucs c 3I1P.
Bosnbiioe BHUMaHue JOHKHO OBITH YAENEHO OTOOPY y4eOHOro Marepuasga B COOTBETCTBUH C
OPUHLUIIOM JOCTYIHOCTH INpPU COXpaHeHHH oOmiero 0a3oBoro ypoBHA. OH JOJDKEH IO
COJICPKaHUI0 U 00BEeMY OBITh aalTUPOBAHHBIM J1Jis oOy4aronuxcs ¢ 3[IP B cooTBeTCTBUU €
UX O0COOBIMM 00pa3oBaTeNbHBIMU MOTpeOHOCTSIMU. CregyeT oOOJeryuTh OBJIAJICHUE
maTepuasiom oOydaromumuca ¢ 3I[IP mocpencTtBom ero AeTalbHOrO OOBSICHEHHS C
CUCTEMATHUYECKUM ITOBTOPOM, MHOIOKPATHOW TPEHUPOBKOW B TNPHUMEHEHWH 3HAHUM C
UCIOJb30BAaHUEM  NPUEMOB  AITOPUTMHU3AIMM W BU3YQIbHBIX  OMOp, OOy4YEHUS
CTPYKTYPUPOBAHUIO MaTepuaa.

Bbonbiioe 3HaueHue AJid MOJHOLEHHOrO YCBOEGHUS Y4eOHOro Matepuaia MMeeT ornopa
HA MEXIIPEIMETHBIE CBS3M BOIPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMHU Y4eOHBIMH
npenMeramu kak «l'eorpadus», «Pusnkay, «buonorus». [1o3Bosss paccMarpuBaTh OAUH U
TOT K€ Y4eOHBbII MaTepuai ¢ pa3HbIX TOUYEK 3PEHUS, MEKIPEAMETHBIE CBSI3U CIIOCOOCTBYIOT
€ro Jy4IIeMy OCMBICICHUIO, 00Jiee MPOYHOMY 3aKPEIUICHHUIO TMOJNYyYEHHBIX 3HAHUN W
NPaKTUYECKUX YMEHUM.

[Ipy MOArOTOBKE K YpOKaM YYHUTENb AOJDKEH MPEeayCMOTpeTh (OPMHpPOBAHUE Y
oOyJaroumxcs yYMEHHH aHalIu3upoBaTh, CPaBHUBATh, 0000IIaTh H3ydaeMblid MaTepual,
IUIAHUPOBATH MPEACTOSIYIO PabOTy, OCYILECTBIATH CAMOKOHTPOJIb. He00X0A1MMO MOCTOSHHO
CJIEIUTH 3a MPABUWILHOCTHIO peueBOro ohopmMIiIeHUs BhiCKa3biBaHUU oOyyarommuxcs ¢ 311P.

B cBi3u ¢ o0coOEHHOCTSMU TOBEAEHUSU JeATenbHOCTH oOydaromuxcs ¢ 3IIP
(pacTOPMOXKEHHOCTh, ~ HEOPraHU30BAaHHOCTh)  HEOOXOAMUM  CTPOXKAWIIUMK  KOHTPOJIb
COOIOZIEHUSI MPAaBUJI TEXHUKH OE€30MacCHOCTH NpPH MPOBEACHUM JTa0OpaTOpHBIX padoT B
XUMHUYECKOM KaOuHETe.

IIlpumepHble BuAbI AesTeabHOCTH oOy4yawomuxcs ¢ 3IIP, oOyciaoBiaeHHbIe
0cO0bIMH 00pa30BaTeJbHLIMU TOTPEOHOCTAMHM M 00ecleYyrBAKOIIHE OCMbICJEHHOE
OCBOEHHE COJEePKAHNU 00PA30BAHUSA MO NPeaMeTy « X uMUshH)

Conepxanue BHIOB JesITeNbHOCTH oOydaronmuxcsi ¢ 3[IP Ha ypokax xumuu
OTpeeNsaeTcsl WX OCOObIMH O0pa3oBaTeNbHBIMH TOTpeOHOCTAMHU. [lomMumoO mIMpoOKO
ucnonb3zyeMbix B OOIT OOO o6mux 115 BceX 00yJaromuxcss BUAOB JEATeIbHOCTU CleayeT
YCWJIMTh BBl JACATEIBHOCTH, CIEeHU(GUUIHBIE IS JAHHON KaTeropuu OOYyYaromuXxcs, AJIs
o0ecrieueHus OCMBICIICHHOTO OCBOEHUS COJIepaHusi 00pa3oBaHUs MO MPEAMETY: YCUIICHUE
IIPEAMETHO-TTPAKTUYECKOM JACATEILHOCTH ¢ aKTHBHU3ALIMEH CEHCOPHBIX CUCTEM; UepeOBaHUE
BUJIOB JICSTEIBHOCTH, 3aJCHCTBYIOMIMX PAa3JIMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE
Marepuasa ¢ Oropoi Ha aJrOpUTM; «IOIIArOBOCThY B M3YUYEHUH MaTepHaia; UCIOIb30BaHUE
JIOTIOJTHUTENILHON BU3yalIbHOM OMOphl (TJIaHbl, O0Opasilbl, CXEMbl, MIA0JIOHBI, OMOPHBIC
Tabiuubl). s pazButusa y odydaromuxcs ¢ 3[1P ymenus: nenarb BbIBOJIbI, (POPMUPOBAHUS
IPAaMOTHOT'O PEUYEBOT0 BHICKA3bIBAHUSI HEOOXOMMO UCI0JIb30BATh OMOPHBIE CJIOBA U KIIMIIIE.
Oco0oe BHHMMaHHE CIEIYeT VyAETUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepuaa:
COCTABJICHUE PHUCYHOUYHBIX U BEpPOATbHBIX CXEM, COCTaBJIICHUE TaOJMIl, COCTaBJICHUE
KJaccupuKay ¢ 0003HAYCHHBIMU OCHOBAaHUSIMH JIJIsi KJIACCU(UKAIIMU U HAMOJHEHUE X
MpUMEepaMH H JIp.

[IpumMepHas TemaTu4eckast U TepMUHOJIOrnueckas jJekcuka coorserctsyer OOIT OOO.



Jnis oOyuatoruxcs ¢ 3I1P cymecTBeHHBIMHU SIBISIOTCS IPUEMBI PA0OTHI C IEKCUIECKUM
MaTtepuaioMm Mo mpeamery. IlpoBogutcs crenuanbHas paboTa MO BBEICHUIO B aKTHUBHBIN
CJIOBapb 00Y4YarOLIMXCsl COOTBETCTBYIOLIEH TepMUHOIOIUH. M3yuaemble TEpMUHBI BBOASTCS
Ha IIOJIMCEHCOPHON OCHOBE, O0s3arenbHa BU3yajbHas IMOAJEPIKKA, AJITOPUTMBI pabOThI C
OIIPEEIICHUEM, OITOPHBIE CXEMBI IS AKTYaJIU3alud TEPMUHOJIOTUH.

Mecto yueOHOro npeamera « XumMus»> B y4eOHOM ILIaHE

B cootBerctBun ¢ denepanbHbIM rocyIapcTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHbIH mNpeaMer «XHUMHs» BXOAUT B MIPEAMETHYIO
obnactb «EcTecTBeHHOHAyUHBIE IPEIMETHI» U SBIISIETCS 00S3aTeIbHBIM JJI U3YYEHHUS.

VY4eOHbIM MIIaHOM Ha e€ u3yyeHue oTBeZieHO 136 yueOHbIX 4acoB — 10 2 4 B HEJIETIO B
8 1 9 Ki1accax COOTBETCTBEHHO.

ConepkaHue yuyeOHOTO mpeaMeTa « XuMus», npeacrasieHHoe B [IpumepHoit padoueit
mporpamme, cootBerctByer I'OC OO0, pazpaborano ¢ yderom l[IpumepHoit oCHOBHOI
o0pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOMLIEro OoOpa3oBaHUs MO y4eOHOMY MpEeAMETY
«Xumust», coorBercTByeT IIpuMepHON aganTUPOBAHHOW OCHOBHOM 00pa3oBaTebHOU
nporpaMme OCHOBHOTO OOIIETro 00pa3oBaHMs OOYYAIOUIMXCA C 3aJCPKKOM MCUXUYECKOTO
pa3BUTHSL.

COLEPXAHME YUYEBHOI'O ITPEJIMETA «XUMMWS»

8 KIIACC

IlepBoHaYaIbLHBIE XUMHYECKHE TOHATHS

[penmer xumuu. Pons xumuu 6 ocusnu uenosexa. Tena nm BemectBa. PuU3HUECKHE
CBOMCTBA BEIECTB. ATrpErarHoe COCTOSHHME BEUIECTB. Xumus 6 cucmeme Hayk. Hucrbie
BemecTBa U cMecu. CriocoObl pazaesneHus cmecei. [IpaBmma Ge3omacHoro oOparieHus ¢
BEIECTBAMU U Ja0OPATOPHBIM 000pya0BaHUEM. [loHamue 0 Memooax nO3HAHUS 8 XUMULL.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE BJEMEHTHl. 3HAKU (CUMBOJbI) XUMHUYECKHUX
snemeHToB. OTHOCUTENbHAas aToMHasg Mmacca. lIpocTeie W cloXkHBIE BeliecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas Qopmyna. BaleHTHOCT aTOMOB XUMHUYECKHX D3JIEMEHTOB. 3aKOH
nocmosncmea cocmasa ewjecmg. OTHOCUTENbHAS MOJEKYJISIpHAass macca. MaccoBast JoJis
XUMHYECKOT0 JIEMEHTA B COEAUHEHUH.

Ou3NYeCKre U XUMUYECKUE SIBICHUSL. XUMUYecKas peakius. [I[pu3Haku XUMUYeCKuX
peakuui. YpaBHEHUsS XUMHUYECKHX peakuid. 3aKOH COXPaHEHUsS MAacChl BELIECTB.
Knaccudukarus XuMuuecKux peakiiuii (COeAMHEHUS, Pa3IOKEHUS, 3aMEIIEHUS, OOMEHA).

XVWMHAYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C TPABUIIAMU paOOThI
B Jlaboparopuu U npuéMamu oOpallleHus ¢ J1abopaTOpHbIM OOOpYAOBaHUEM; H3YUEHHE U
ONMHMCAaHWE (PU3UYECKMX CBOMCTB 0Opa3lloB HEOPraHWYECKUX BEUIECTB; HAOJIIOJEHUE
¢usnueckux (MJIaBJICHHE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTyNKE, KUIIEHUE U
KOHJICHCAlMs BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3aMMO/ICICTBHE MEJa C KUCJIOTOM ) SIBJICHUI, HAOIIOIEHNE U ONTMCAHKUE IPU3HAKOB IIPOTEKAHUS
XUMHUYECKUX peakiuii (pa3inokeHue caxapa, B3auMOJEHCTBUE CEPHOM KHCIIOTHI C XJIOPHIOM
Oapusi, paznoxenue ruapokcuga meau (II) mpu HarpeBaHuu, B3aMMOJEHCTBUE XKeye3a C

1 3neck u ganee KypcuBoM 0603HAYEHB! TEMBI, M3yYeHHE KOTOPBIX IPOBOJUTCS B 03HAKOMUTENIBLHOM IlTaHe. Ilefaror
CaMOCTOSITEIIBHO OIpe/IeNsieT 00bEM U3y4aeMOro Marepuara.



pactBopoM cosu Menu (II));u3yueHue cnocobOB paszzeneHust cmecei (C MOMOIIbI0 MAarHUTa,
bunbTpOBaHWE, BHIMApUBAHWE, ITUCTWULIIMS, XpoMmartorpadus), MPOBEICHUE OYHUCTKH
NOBapeHHON CcoJM; HAONMIOJACHWE W  ONHCAaHWUE pPe3ylIbTaTOB TPOBEICHHUS  ONbITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXpPaHEHWS  MacChl;  CO3JaHHE  MOJENCH  MOJEKYI
(1IapocTep:KHEBBIX).

Ba:xkHelme npeacTaBuTe M HEOPraHUYECKMX BellecTB

Bo3nyx — cmech ra3oB. CocraB Bo3ayxa. Kuciaopox — 3jeMEHT U ITPOCTOE BEIIECTBO.
Haxoxaenue kucioposa B mpupojie, pu3ndeckre 1 XMuMUUecKe CBoicTBa. Peakiinu ropenus
MPOCTBIX M CJOXKHBIX BemecTB. CrnocoObl MOMy4eHHs KHUCIOpoJa B Ja00OpaTtopuu u
npomviuinenHocmu. Ilpumenenue kucinopona. Ilouarue o6 okcuaax. KpyroBopot kuciaopoaa
B nipupojie. O30H — anlomponHas MoOUPUKAyusl KUCIopooq.

Tennosoti 3¢hpexm Xxumuueckou peaxyuu, MePMOXUMUYECKUE YPABHEHUs, DK30- U
SHAOTEPMUYECKUE pEAKUUU. Tonaueo. y2oab u memawu. 3acps3HeHue 6030yXd, YCUleHue
NapHUK08020 3¢hghexma, paspyuienue 030H08020 CJOAL.

Bonmopon — snemeHT m mpoctoe BemecTBo. HaxoxaeHune Bomgopoia B IPHUPOIE,
dusnueckne M XMMHUYECKHE CBOMCTBA (Ha TpUMEpe B3aUMOICHCTBUS C HEMETAUIaMU U
OKCHJaMU METAJUIOB), IPUMEHEHUE, cnocobbl noyyyenus. lloHsTHE 0 KUCIOTaX U COISIX.

KomugectBo BemectBa. Mosb. MomsipHast macca. 3akoH ABoragpo. MossipHblii 00bEM
ra3oB. PacueTsl mo xuMudeckoi ¢opmyse. Pacuersl MaccoBOi 0IM XUMHUUYECKOTO 3JIEMEHTA B
COEIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MACChl, MOJIIPHOTO 00beMa ra3oB. Pacuérsl 1o
XUMUYECKUM YPABHEHUSIM.

Qusuyeckue ceolicmeéa 600vi. Boma. Ee cocraB, cTpoeHne u Moiekynbl. Boda kak
pacmeopumens. PacTtBopel. [lonamue O HACbIWEHHbIX U HEHACLIWEHHbIX pPACMBOPaXx.
llousmue pacmeopumocmu eewyecme 6 6ode. Pacuer MaccoBOM JJOJM BEIIECTBA B PacTBOpE
(mpoueHTHas KOHIIEHTpalusi). MaccoBasi 01 BEIECTBA B PaCTBOpE. Xumuyeckue ceoncmea
800bl (pasiodiceHue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, okcudom cepul (1V) peaxyuu c
Memannamu, KUCIOMHLIMU U OCHO8HbIMU okcudamu). llowsamue 06 ocunosanusx. Ponb
pacmeopos 8 npupooe u 8 dcusHu yenogexa. Kpyzosopom 600wl 6 npupooe. 3arpsisHeHUE
IpUPOHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Baxneiiive kiaccel HeOpraHnyeckux coennHenuil. Kinaccudukanusi Heopranuyeckux
coeauHeHnii. OKCHUIBI: COCTaB, Kiaccu(ukaius (KUCIOTHBIE, OCHOBHBIE, am@omepHuble,
Hecoleobpaszyowue - Ha npumepe okcuoa yenepooa (1) u okcuoa azoma (1)), Homenxknamypa.
llonyuenue u XUMHUYECKHE CBOMCTBA OKCHJOB (B3aMMOJCHCTBHE C BOJIOH, KHCJIOTaMH,
menoyamu). OcHoBanus. Kiaccudukanus OCHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHudA. HoMmeHkaTypa ocHOBaHUN. PU3NYECKHE U XMMUYECKHE CBOWCTBA OCHOBAHUI
(B3aMMOJEICTBUE C OKCUAAMU HEMETAIOB, KUCIOTAMH, COJISIMU). [lonyuenue ocHosanuil.

Kucnorsl: cocra, kiaccupukauus, HOMEHKJIATypa, (U3MUYECKHE U XHUMHUYECKUE
CBOICTBA (B3aUMOJICHCTBUE C METAJUIaMU, OCHOBHBIMU OKCHJIaMHU, OCHOBAHUSIMH, COJISIMH, HA
MIPUMEPE COJITHOM U CEPHOU KUCIIOT), cnocobdwul nonyderus. Psan aktuBHoctr metawioB H. H.
bekeroBa. Conu (cpeaHue): HOMEHKIIATypa COJEH, cnocobbl nonyyenusi, B3auMOJICUCTBUE
coJiel ¢ MEeTaJJIaMH, KUCIIOTaMU, IIEJI0YaMHU U COJISIMU, IPUMEHEHUE.

[TonsiTue 06 aMm(pOTEPHBIX THAPOKCUIAX (HA TPUMEPE IIUHKA U ATIOMUHUS). XUMUYECKUE
ceoticmea (83aumooelucmsue ¢ KUCIOMAMU U WeLoYaMuU, pasilodceHue npu Haspesanuu) u
noJyydexue.

['eHeTnueckas CBSA3b MEXIY KJIaCCaMU HEOPraHUUYECKUX COCNUHEHUN. | eHeTnueckue

PAIBL.



XHAMUYECKUN DKCHEPUMEHT: KauYE€CTBEHHOE OINPEICICHUE COINCPKAHUS KHUCIOPOJa B
BO3/AyXe; TMOJY4YCHHE W H3y4YEHUE CBOMCTB KHUCIOPOJA; HAOIIOJACHHE B3aWMOJACHUCTBUS
BEIIECTB C KHUCIOPOAOM W YCJOBHS BO3HUKHOBEHHUS W TPEKpallleHHs] ropeHus (moxapa);
O3HaKOMJIEHHE ¢ 00Opa3llaMd OKCHJIOB M OINKMCAHME HMX CBOWMCTB; MOJYyYEHUE U HM3y4EHUE
CBOWCTB Bojopoa (ropeHue); HaOroAeHHEe OOpas3loB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCIIE/IOBAHNE OCOOEHHOCTEM pacTBOPEHHUSI BEIIECTB C PA3JIMYHON pPacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHON MACCOBOW JOJIEW pPAaCTBOPEHHOIO BEIIECTBA;
B3aMMOJIEUCTBUE BOJbI C META/UIaMM (HaTpUeM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U LIEJ0YEH C IOMOLIBI0 UHANKATOPOB;
UCCleIoBaHue O00pa3lioB HEOPraHWYECKHX BEUIECTB pA3JIMYHBIX KIIACCOB; HAOIIOIECHHE
M3MEHEHMS] OKpAaCKM MHIAUKATOPOB B pACTBOPax KHUCIOT M LIEIOYEH; H3y4YEeHUE
B3aumojerictBua okcuaa Mmenu(Il) ¢ pactBopoM cepHOM KHCIOTHI, KUCJIOT C METalaMu,
PEAKLIMKA HEUTPAIM3ALMH; TOJYYCHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO
MeTajyla APYTMM M3 PacTBOPA COJIM; PELUICHUE HKCHEPUMEHTAIBHBIX 3a1ad IO TeMe
«BaxHelinme K1acchl HEOPraHUYECKUX COCTUHEHUI.

Hepuoanuecknii 3axoH 1 Ilepuoanyeckas cucrema

xumn4yeckux 3jieMenToB /. . MenaeneeBa. Ctpoenune aToMmoB. XMMHUYeCKasA

cBsi3b. OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE PeAKIIUU

[lepBbie TONBITKH KiIacCU(pUKAIMU XUMUYECKUX 3JeMEHTOB. [loHsATHEe O Trpynmax
CXOIHBIX AJIEMEHTOB (ILEIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbl, TaJOr€Hbl, WHEPTHHIC
rasbl). DiemeHmsl, Komopule 00pa3yiom ampomeptovle OKCUObL U 2UOPOKCUODL.

[lepuognueckuii  3akoH. Ilepuonnueckas cuUCTEMAa XUMHYECKUX  AJIEMEHTOB
. U. MenneneeBa. Kopotkonepuonnas u oaunHonepuoonas ¢opmel Ilepuognyeckoit
cucrteMbl XxuMuueckux syeMeHToB . M. Menneneesa. Ilepuoabr u rpynmel. Ousnyeckuit
CMBICJI IOPSIIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CocTraB aTOMHBIX saep. HMzomonsl. InekTpoHbl. CTpoeHHe
AJICKTPOHHBIX O0OJOYEK aTOMOB MepBbIX 20 XuUMHUECKUX dJeMeHTOB [lepuoamyeckoi
cucremsl /1. 1. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA I10 €0 MOJIOKEHUIO B
ITepuoguueckoii cucreme 1. 1. Menpaeneena.

3axonomepHOCMU U3MEHEHUsL CBOUCME JeMEeHMO8 MAblX Nepuodo8 U 2lAGHbIX
NOO2PYNN, 8 3a8UCUMOCIU OM AMOMHO20 (NOPSIOK0B8020) HoMepa 3HaueHue [lepuoouyeckoco
3axona u llepuoouueckou cucmemvl XUMUYECKUX OINeMEeHMO8 Oli pa36umusi HAyKU U
npaxmuxu. /[. U. Menoenees — yuénvlii u epaxicoanuH.

Xumuyeckass  cBsi3b.  KoBaneHTHass  (moJjsipHass W HEMOJISIpHAsl)  CBSI3b.
DnexmpoompuyamenbHOCMb AMoM0O8 XumMuyeckux snemenmos. VIoHHas CBA3b.

Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. lIpoueccsl
OKHCJIEHHS] 1 BOCCTaHOBJIEHUSA. OKUCIUTETN U BOCCTAHOBUTEH.

XVUMHUYECKUHN SKCIEPUMEHT: M3ydyeHHE 00pa3lioB BEIIECTB METAUIOB U HEMETAJLIOB;
B3aUMOJICHCTBUE TUIPOKCH/IA IIMHKA C PACTBOPAMH KUCIIOT U LIEJIOUEH; TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPhl  OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX peakIuid  (TOpeHHeE,
pEaKINu Pa3I0KEeHUS, COETUHEHNUS ).

MexknpeaMeTHbie CBS3H

Peanuzanusa MeXNpeIMETHBIX CBs3eM TMpU H3Yy4YEHUHM XHUMUA B 8§ Kiacce
OCYIIECTBIIICTCSl Ye€pe3 UCIOIb30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U
MOHSATUHN, SIBISIOIIMXCA CUCTEMHBIMU I OTHAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O



[IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC MOHSATHS: HAYYHBIA (PaKT, THIOTE3a, TEOpHs, 3aKOH,
aHanM3, CHUHTE3, KiaccuuKkanusi, TEepPUOAUYHOCTb, HAOIIOAEHUE, OIKCIEPUMEHT,
MOJICJIMPOBaHHE, U3MEPEHHUE, MOJIEIb, SIBIICHNUE.

®uzuka: maTepusi, aroM, 3JIEKTPOH, IMPOTOH, HEHUTPOH, WOH, HYKJIUJA, H30TOIBI,
paliOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUIN 3aps]l, BEIIECTBO, TeNO, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBA, a3, GU3NIECKUE BEIMUMHBI, SAMHUIIBI U3MEPEHHsI, KOCMOC, TIJIAaHETHI,
3BE31b1, CoHIIC.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpandbl, TOPHBIE MOPOABI, TMOJE3HbIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas peakUUs

[lepnonnueckuii  3akoH. Ilepmoamueckas cucreMa  XMMHYECKHX  BJIEMEHTOB
. . MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTA B UBMEHEHHHM CBOMCTB XMMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KAIbLUUS U UX COCAUHEHUM B COOTBETCTBHUM C
MOJIOKEHUEM DJIEMEHTOB B lleproauueckoi cucteme U CTpOEHUEM X aTOMOB.

CrtpoeHue BemiecTBa: BHJbl XMUMHUYECKOM CBSI3U. THUIIBI KPUCTAUIMUYECKUX PEHIETOK,
3a8UCUMOCTb CBOUCME BeWecm8ad Om Muna KpUCmaiiudeckol peuémrku U 6U0a XUmMu4ecKou
CB3U.

Knaccudukanus m HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB (MEXIyHapoaHas U
TpUBHAIbHAs). XUMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM Kiaccam
HEOPraHUYECKUX COCIUHEHNM, TCHETUYECKAsI CBSI3b HEOPTraHUYECKUX BEILIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUM MO pa3IUuHbIM MpU3HAKaM (M0 YHUCIY U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMUA BEHIECTB, MO TEMJIOBOMY 3(h(}eKTy, Mo H3MEHEHHUIO
CTeTICHEH OKHUCIICHHS XUMHUYECKUX DOJIEMEHTOB, TI0 00pamumMocmu, no y4acmuro
Kamanuzamopa). IK30- U SHIOTEPMUUYECKHUE PEAKIUU. TepmMoxumuiecKue ypasHeHus.

Ilonamue o cropocmu xumuyeckou peaxyuu. Ilonamue 06 obpamumeix u
Heobpamumbvlx xumuyeckux peakyusx. llonsamue o 20MO2eHHbIX U 2emMePO2eHHbIX PeaKyUsixX.
llonuamue o xumuueckom pasnogecuu. CmeweHue Xumuyeckoeo paeHosecus. Daxmopul,
GAUAIOWUE HA CKOPOCHb XUMUYECKOU Peakyuu U NOJIONCEHUE XUMULECKO20 PABHOBECUSL.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKI[MHU, SJIEKTPOHHBIN OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEJIbHOU peakiuu. COCTaBIEHUE YPABHEHUI OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKUuii ¢ UCIIOJIb30BAaHUEM METO/IA AJIEKTPOHHOIO OanaHca.

Teopust 3JIEKTPOIUTUYECKON HCCOUMAIMU. ODJIEKTPOJIUTHYECKAS IHCCOLMAIIUL.
DNEKTPOIUTHl U HEANEKTPOIUThL. KaTnoHbl, aHMOHBL. Mexanuzm ouccoyuayuu eeujecms c
PA3uuHbIMU 8uoamu xumuueckou ceazu. llouamue o cmenenu ouccoyuayuy. CUIbHBIE U
ci1a0ble AIEKTPOIIUTHI.

Peaknuu nonHoro oomMeHa. Y cioBusi IpOTEKaHUs peaKIMii HOHHOrO OOMEHa J0 KOHIIA.
[lonHble M COKpAIIEHHBIE MOHHBIE YPAaBHEHUs peaKkIui. XHMUYECKUE CBOMCTBA KHUCIOT,
OCHOBAHUU M COJICH B CBETE NMPEACTABICHUM 00 3JICKTPOJUTHUYECKOW auccomuaiuu. Cpena
pactBopa. KauecTBeHHbIE peakllMM Ha KAaTHOHbI W AHUOHBI: XJIOPHA-, OPOMHI-, UOIUI-,
cynbdar-, kapOOHAT-, CUIUKAT-, (PochaT- aHWOHBI, TUAPOKCUA-UOHBI, KATUOHBI aMMOHMUS,
MarHusi, KaJbll¥s, aTIIOMUHUS, xKene3a (2+) u (3+), menu (2+), UHKA, TPUCYTCTBYIONTUE B
BOJIHBIX PaCTBOpaXx.

XUMHUUYECKHHN 3KCIIEPUMEHT: O3HAKOMJICHUE C MOJEIIAMU KPUCTAJUIMYECKUX PELIETOK



HEOPTraHMYECKUX BEIIECTB — METAUIOB M HEMeTauioB (Tpadura W amMmasa), CIIOKHBIX
BEILIECTB (XJIOpUJA HATPHUs); UCCIICTOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUECKOW PeaKkiuu OT
BO3CHCTBUS pa3IUUHbIX (PaKTOPOB; UCCIEIOBAHUE IIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB,
mpoiecca JUCCOIMAIMM  KUCIOT, IMejdoded u  coiedl  (BO3MOXKHO — MCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB); TPOBEACHHUE OIBITOB, WILUTFOCTPUPYIOIINX MMPU3HAKU MTPOTEKAHUS PEAKIIHIA
MOHHOTO oOMeHa (oOpa3oBaHUE OCa/IKa, BBIJCIIEHHWE Traza, 0O0pa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEakiuil  (TOpeHHue,
peaKIuu pasyIoKEeHHs], COSAMHEHUS ); PaCO3HABAaHNE HEOPTaHUYECKHUX BEIIECTB C TTOMOIIBIO
KAuECTBEHHBIX PEAKIM HA HOHBI; PEHICHUE SKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hemertanbl u UX cOeMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. OCoOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
creneHu okucieHus. CTpoeHue U (pu3nyecKkre CBOMCTBA MPOCTHIX BEILECTB — TajOre€HOB.
XHUMHUYECKHE CBOMCTBA HA MPUMEpPE XJIOpa (B3aMMOJEHCTBUE C METANIAMH, HEMETAJUIAMH —
BOJIOPO/IOM U KHUCJIOPOAOM, werouamu). XnopoBonopoa. CoisiHas KHUCIOTa, XMMHUYECKHE
CBOWCTBA, nojgyyeHue, NpPUMEHEHUE. [lelicmeue Xxiopa u Xaopo8ooopood HA OpP2aHu3M
yenogeka. BaxHenme XJI0puIabl U UX HAXOKICHHUE B IPUPOE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHUS aTOMOB
KHMCJIOPOZIA U CEPBI. XapaKTEPHbIC CTEIIEHU OKUCIIEHUS.

CtpoeHne u (u3MYECKHE CBOMCTBA MPOCTBIX BEMIECTB — KHUCIOPOAA U CEPHI.
AmnoTponiHble  MOAUM(UKAIIMKM  KHCIOpOJa U cepbl. XHUMHUYECKHE CBOMCTBA  CEpbl
(B3auMopeiicTBUE ¢ Hememanlamu — BOJOPOJIOM U  KHUCJIOPOAOM, METAJUIAMH,

KOHYEHMPUPOBAHHLIMU — a30mHOU U cepHou  Kuciomamu). CepoBOJOPOA: CTPOEHUE,
busznuecKkre 1 XuMHUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIIbHBIE CBOMCTBA). OKCUIBI
CEpbI KaK MPEACTABUTENN KUCIOTHBIX OKCU0B. CepHast KUCIO0Ta: (GU3NICCKHUE M XUMUYCCKHEC
cBoiictBa (obmme u crnemnuduyeckue). Conu CepHOM KUCIOTHI, KAYECTBEHHAs pPEaKIUs Ha
cynbdar-uoH. CepHucTas KuciaoTa. Xumuyeckue peakyuu, Jjexcawue 8 OCHOGe
NPOMBIULIIEHHO20 CNOCOOA Noyuenus cepHoll kuciomsl. HaxoxeHue cepbl U €€ COeAMHEHUIM
B mipupoe. [[pumeHeHue cepbl U €€ COeTMHEHMI B OBITY U B POMBITINIEHHOCTH. XuMuueckoe
3aepsi3HeHue OKpyicaroujell cpedvl COeOUHEHUIMU Cepbl (KUCIOMHbIe Q0HCOU, 3acPA3HEHUE
6030yXa U 8000EMO8), CNOCOOBL €20 NPedOMBPAUSCHUSL.

OO6mrast xapaktepucTuka 3jeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHUS aTOMOB
azora u ¢ocdopa, XxapaKTepHbIE CTETICHH OKHCIICHUS.

A30T, pacmpocTpaHeHWe B Tpupoae, (GU3MUECKHe W XUMHUYECKHE CBOWCTBA
(B3auMOICICTBUE C METAIIAaMU W HEMETa/UIaMU - KACIOPOAOM U BOAOposioM). KpyroBopoT
azoTra B mpupoje. AMMHAK: PU3NICCKUE W XMMHUYECKHUE CBOWCTBA (OKHCIICHHE, OCHOBHBIC
CBOWMCTBAa BOJHOTO pacTBOpa), noiyuexnue w TmpuMmeHeHne. Cold aMMOHHS: COCTaB,
dbu3nyeckue M XUMHUYECKHE CBOMCTBa (pasioXeHue, B3aMMOJICHCTBUE CO IeJIoYamu),
npuMmeHeHue. KauecTBeHHast peakiivs Ha MOHBI aMMOHHUSI. A30THasi KUCIIOTa, €€ pUu3nIecKue
1 XUMUYECKHE CBOMCTBa (001Iue u cnenuduueckue), nonyyenue. Hurpatel (pasnoxeHue).
Azotucras kucnora. Mcronp3oBaHue HUTPATOB U COJICH aMMOHHMS B KAYECTBE MUHEPATbHBIX
ynoOpenuil. Xumuueckoe 3acpssHeHue oKpyxcaroweln cpeobl CcoeOUHeHUAMU a3oma
(Kucnomuule 0024coU, 3a2ps3HeHue 8030yXd, NOUEbl U B000EMOS).

dochop, arromponuvie moougpuxayuu @ocgopa, GUNYECKUE U XUMUYECKHUE
CBOMCTBA (B3aMMOJICHICTBHE C METANIAMU, HEMETAIIIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
ceproui  kucromamu). Oxcun dochopa (V), oprodbochopHas kuciaora: (uU3UYECKUE U
XUMHUYECKUE CBOWCTBA, noryuenue. [lonamue 0 MUHepanbHuIX YOOOpEHUSX: HUMpamol U



Gochamvi. [lonamue o komniexchuwvix yooobpenusx. OOIIas XapaKTepUCTUKA 31eMEHTOB [VA -
rpymmnbl. Oco0EHHOCTH CTPOSHHSI aTOMOB YIJIepoa U KpeMHUs. BaeHTHOCTh U XapaKTepHbIe
CTETNIEHU OKHCIIEHUS aTOMOB yriepoaa M KpeMHus. PacmpocTpaHnenue yriepoaa B NpUPOJE,
XapaKTEpHBIE CTETIEHU OKHUCIICHUS.

VYrnepon, amtoTpornHbie Mmoaudukanuu (rpadur, anmas), puandeckue U XUMUYECKUE
CBOMCTBA NPOCTBIX  BeEHIECTB  (B3aMMOJEHCTBHE C  METaUIaMH, HEMeTaJlJIaMH,
KOHYEHMPUPOBAHHBIMU A30MHOU U cepHou Kucromamu). AncopOouusi. KpyroBopot yriiepoaa
B npupone. Okcuasl yriepona, ux (U3MYECKHe U XMMHYECKUE CBOMCTBA, IMOJIydE€HHE
U IIpUMEHEHUE, IeUCTBUE Ha OpraHu3M 4YesloBeKa. JKo.iocuyeckue npooiemvl, C8sA3aHHblE C
okcudom yenepooa(lV), eunomesa 2onobanbHo20 nomenneHus KiuMama, HAPHUKOBDL
aghghexm. YTolbHAS KUCIOTA U €€ CONMH, UX (U3HUECKUE U XUMHYECKUE CBONCTBA, oI YeHUe
u npumenenue. KauecTBeHHas peakuus Ha KapOoHaT-uoHBI. Mcmomp3oBaHue KapOOHATOB B
OBITY, MEIUIIUHE, TIPOMBIIIUIEHHOCTH U CETbCKOM XO351CTBE.

OO6mue mnpexacraBaeHUsT 00 OCOOCHHOCTSX COCTaBa M CTPOCHHUS OPTraHUYECKUX
COeIMHEHUN yriepoaa (Ha MpuUMepe MeTaHa, dTUJIeHA, ATaHOJIA, YKCYCHOW KUCIOTHI. Hx
cocmag u xumuyeckoe cmpoerue. Knaccuguxayus opeanuueckux eewecms. lloHsitue o
OMONOTHYECKN BAKHBIX BEIIECTBAX: KUpPaX, Oelkax, yriieBoJax — WM WX POJH B KU3HU
yenoBeka. MamepuanbHoe eOUHCmMBE0 Op2AHUYeCKUX U HeOP2AHUYEeCKUX COeOUHEHU.

Kpemnuii, ero pusnueckue u XMMUYECKUE CBOMCTBA (HA MPUMEPE B3aUMOJICUCTBUS C
MeTaJlIaMU M HEMETaJUlaMH), no.yyerue u npuMenenne. CoeouHenus Kpemuusi 8 npupooe.
Obwue npedcmasnenusi 06 oxcuoe xpemuus(lV) u xpemuuesoti xucnome. Cunuxamoi,
Qusuyeckue u xumuyeckue ce0UCMea, Noay4eHue U npumereHue 8 Obimy, NPOMbIULIEHHOCU
(6 MeOUYUHCKOLL, IIeKMPOHHOU, CmpoumeivHou u Op.). Baowcneliwue cmpoumenvhvle
Mamepuanvl: Kepamuka, cmekio, yemenm, oemoH, sxcenezobemon. IIpobremor 6e3o0nacrozo
UCNONBL306AHUS CIPOUMENbHBIX MAMEPUATIO8 8 NOBCEOHEGHOU IHCUSHU.

XVUMHYECKUH DKCIIEPUMEHT: U3y4eHUE 00pa3lloB HEOPraHWYECKUX BEIEeCTB, CBOMCTB
COJISHOW KHCJIOTHI; TIPOBEICHUE KAaUE€CTBEHHBIX PEAKIMN Ha XJIOPHUI-WOHBI U HAOJIOJCHHE
NIPU3HAKOB WX NPOTEKAHUS; OMBITHI, OTpaKarolue (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
rajJloreHOB U UX COeTMHEHUH (BO3MOXKHO MCIOIb30BaHUE BUIEOMATEPHUAJIOB); O3HAKOMIICHHE
c oOpasumamMu XJOpuJIOB (TaJOreHHIOB); O3HAKOMJICHHME C oOOpa3namMu cepbl U eé
COEIMHEHUSIMU (BO3MOKHO HCIOJIb30BAaHHUE BHUACOMATEpUANIOB); HAOJIOJEHUE TMpolecca
oOyriimBaHusl caxapa MoJ JEHCTBHEM KOHLIEHTPUPOBAHHON CEPHOW KHUCIOTHI; HW3y4EHHE
XUMHUYECKUX CBOMCTB pa30aBJICHHON CEPHON KUCIIOTHI, TPOBEACHUE KaUeCTBEHHOW peakiuu
Ha cynb(}ar-uoH U HAOIIOJEHUE PU3HaKa €€ MPOTEeKaHUs; 03HAKOMIIEHHE C (PU3NYEeCKUMU
cBoWcTBaMH a3oTa, ¢ochopa W HUX COCAUHEHHH (BO3MOXKHO  HCIIOJIh30BaHUE
BUJICOMAaTEePHAIIOB), 00pa3iaMu a30THBIX U (OCHOPHBIX yIOOPEHHUI; MOTydYeHHEe aMMHUaKa 1
M3YYEHHE er0 CBOMCTB; MPOBEACHNE KaYeCTBEHHBIX PEeaklUii Ha HOH aMMOHUS U Pocdat-1noH
U U3Y4YEHHE MPU3HAKOB UX MPOTEKaHUsA, B3aMMOJEWCTBHE KOHIIEHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB); M3YUYEHUE MOJEiei
KPUCTAINTMYECKUX PEHIETOK anMasza, rpadura; 03HAKOMIIEHHE C MPOILECCOM afCcOpOIHH
pPacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YTJIEM M yCTPOMCTBOM MPOTHBOTa3a; MOTydeHUE
YIAEKUCIIOTO Ta3a U U3YUYCHHE €ro CBOWCTB; MPOBENCHHE KAYECTBEHHBIX DPEaKIUi Ha
KapOOHAT- W CHUJIMKAT-MOHBI W W3YYEHHE MPHU3HAKOB WX MPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIIMEH CUITMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME
«BaxkHeNne HeMETAIIIbI U UX COCTUHEHUSY.

MeTa/JIbl 1 UX COEAMHEHUS



OO0mrast XxapakTepUCTHKAa XUMHUYECKUX JJIEMEHTOB — METAJIOB Ha OCHOBAaHHH WX
nonoxxkenuss B llepmommueckoin cucreme xumumueckux snemeHToB /. M. MenneneeBa u
cTpoeHuss aromoB. CTpoeHHEe MeTauioB. MeTannuyeckass CBSI3b M METaJUIMYecKas
KPUCTAJUIMYECKAS PEMIETKA. DIEKTPOXUMHUYECKUH Pl HAIPSKEHUN MeTaIUIOB. Pr3nyeckue
U XUMUYECKHE CBOICTBA METAIOB (B3aUMOJICHCTBUE C KUCIOPOJIOM, BOJOM, KUCIOTaMU).
Obwue cnocobwvl noayuenuss memannog. llowamue o KOppo3uu Memainios, OCHOBHbIE
cnocoowl 3awumol ux om kopposuu. Cniagvl (cmanv, 4yeyH, OWOPANOMUHUL, OPOH3A) U UX
npuMmeHenue 6 6bimy U NPOMbILULEHHO CMU.

[lestounbIe MeTasUIBL: MOJIOKEHKE B [lepronueckon CUCTEME XUMUYECKUX JIEMEHTOB
. . Menpneneesa; crpoenue aroMoB. Haxoxknenne B mpupoge. PU3ndyeckre 1 XUMUYECKHE
cBoiicTBa (Ha mpuMepe HaTpuss U Kanusi). OKCUIBl M TUAPOKCHIBI HATPUS M Kajwusl.
[IpuMeHeHne MEeNOYHBIX METAUIOB U UX COCTUHEHUM.

[IlenouHo3eMENbHBIE METAJUIBI MAarHUM W KallbIM: MOJIO)KeHUE B llepuonnueckon
cucreme xumuueckux 3neMeHToB [l. Y. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXOXKJICHUE B
npupozae. duznueckre 1 XMMUYECKUE CBOMCTBA MarHus U Kanblus. BaxxHenme coequHeHns
KaJbIUs (OKCU, TUAPOKCHU, CON). KécmKocmb 600bl U CNOCOObL €€ YCmpPaHeHusl.

AmomMunmii: nojoxenue B Ilepuoanyeckoil cuctemMe XUMHYECKUX 3aemMeHToB JI. M.
MeHneneeBa; CTpOEHHWE aTOMa; HaxokJIeHUue B npupoge. Ddusznueckne U XUMHUECKHE
CBOMCTBA AMIOMUHUSA. AM(POTEPHBIC CBOWCTBA OKCHA ¥ THIPOKCHIA AITFOMUHUA.

Kenezo: mnomoxenne B llepmoamyeckol cuUCTEME XHMHUYECKHX SJIEMEHTOB
J. I. MenneneeBa; cTpoeHHE aToMa; HaxoXJeHue B npupoge. Ousndyeckue U XMUMHYECKUE
CBOMCTBa JKeje3a (B3aMMOJICMCTBHE C MeTaUIaMH, KHCIOTaMH H  cojsiMu). OKCHIBI,
ruapokcusl u conu xkenesa(ll) u sxeneza(lll): cocras, cBoiicTBa U noayuenue.

XYUMHUUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METAJUIOB W CIUIABOB, HMX
(GU3MYECKUMU CBOMCTBaMH; U3Y4YEHUE PE3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
UCIOJIb30BaHUE BHUIACOMATEPHATIOB), OCOOEHHOCTEH B3aUMOJCHUCTBUS OKCHIA KaJIbIHS U
HaTpUsl C BOAOW (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); HUCCIEIOBAHUE CBOWCTB
KECTKOW BOJIbI; TMpoIlecca TOPEHMs Kejle3a B KHUCIOopoJe (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUAJIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi Ha HMOHBI (MarHws,
KaJbIlus, amroMuHus, 1uHKa, kenesa(ll) u xenesa(Ill), menu(1l)); nabnroneHue U onucaHue
IPOLECCOB OKpalllMBaHUsl IJJAMEHW HWOHAMHU HATpHsl, Kajdus U Kaiblus (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUAIIOB); HCCIENOBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHIA
ATIOMHUHUS U TUAPOKCHUIA IMHKA; pEHIEHNE YKCIIEPUMEHTANIBHBIX 3a1a4 10 TeMe «BaxHelne
METAJUIbl U UX COETUHEHUS.

Xumus u okpyxycarowan cpeoa

Hoegvle mamepuanvl u mexnonocuu. Bewjecmea u mamepuanst 8 NO8CEOHEGHOU HCUSHU
yenoseka. Xumus u 300posve. bezonacnoe ucnonvsosanue geujecmes u XumMuUuecKux peakyuti 8
ovimy. llepsas nomows npu xumudeckux oxcoeax u ompasierusax. OCHOBblI IKOI02UHECKOU
epamomuocmu. Xumudeckoe 3azpssHeHue oxkpyxcaioweu cpeovl (npedeibHds 00nyCmumas
konyenmpayus sewecms — I1/[K). Ponb xumuu 6 pewienuu dKo102udeckux npooaem.

IIpupoonwvie ucmounuxu y21e6000p0008 (Y2016, NPUPOOHBILL 243, Hehmb), NPOOYKMbL UX
nepepadvomxu, ux pojib 6 Obimy U NPOMbIUTEHHOCTU.

Xumuueckuili 3KCnepumenm. u3zyyeHue o0OpA3Y08 Mamepuanros (CMmekio, Cnidaevl
Memainnos, NOIUMepHble MAMePUabl).

MexknpeaMeTHbie CBSI3H



Peanmzanusa  MeXNpeaMETHBIX CBA3€M MNpPU  M3Y4EHMM XUMHMM B 9 Kiacce
OCYILECTBIISIETCSl YEPE3 UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUHM, TaK U
HOHSTUH, SIBISIFIOIIUXCS CUCTEMHBIMH JUIS OTHENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1iue ecTeCTBEHHO-HAy4YHbIC MOHSATHUS: HAYYHbINH (DaKkT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHalu3, CHUHTe3, Kiaccu(ukauus, TEepUOJUYHOCTb, HAONIOAECHHUE, HKCIEPHUMEHT,
MOJICIMPOBaHUE, M3MEpPEHUE, MOJENb, SBJICHUE, MapHUKOBBIA 3P EKT, TeXHONOrHs,
MaTEpHAIIBL.

®usnka: marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJI, H3O0TOIIbI,
paOaKTUBHOCTb, MOJIEKYJa, OJJICKTPUYECKUM 3apsi, NPOBOAHUKH, TMOJYIPOBOJHUKH,
IUDJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIIMYECKAash PEIIETKa, CIUIaBbl, (PU3NYECKHE BEIMYWHBI,
€AMHUIBI U3MEPEHMSI, KOCMUUECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, IKOCHUCTEMa, MUHEPAJIbHbIE YI0OpEHHUS,
MUKPORJIEMEHTHI, MAaKPOJJIEMEHTBI, IUTATEIIbHBIEC BEIIECTBA.

I'eorpagus: armocdepa, rugpocdepa, MHUHEpPalbl, TOPHBIE MOPOABI, IOJIE3HbIE
HCKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

BrinonHeHne NpakTHYECKUX padoT

[Ipy nmnpoBeneHMHM NPAKTUYECKOM padOThl KaXKIblii €€ H3Talm  BBIIOJHSAETCA
obyuaroumucs ¢ 3[1P BmecTe ¢ yuutenem u noj ero pykoBojactsoM. Ha nocke o0s3aTesibHO
BBIBEIIMBAIOTCS IPABUJIAa TEXHUKHU 0€30I1aCHOCTH, COOTBETCTBYIOLIUE TAHHOMY BUJly pabOTHI,
JaeTcs NpaBWibHas 3amuch (OpPMYyNl M yKa3blBaeTcsl Lenb MpoBeAeHUs padoTsl. [lpu
HEOOXOJAMMOCTH JIaeTCsl BU3YaJIbHbIN aJTOPUTM BBINOJHEHHS 3a7aHus. DTO CHOCOOCTBYET
OCO3HAHMIO O0YYAIOIIMMHUCS BBITTOJIHIEMBIX IEUCTBUI U MOJYYEHHOIO Pe3yJibTara.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MaTePUAJIbI 10 XUMHUHU

JlJis opraHu3anuy MPOBEPKH, yd9eTa U KOHTPOJIS 3HAHUN O0YUYarOIIUXCsl MO MPEAMETY
MPETYCMOTPEHBI KOHTPOJIbHBIE PabOThI, CAMOCTOSITENbHbIE PA0OTHI, 3aU€Thl, MPAKTUYECKUE
paboTsel, TecTupoBanue. OJHUM U3 METOA0B KOHTPOJIS pE3yJIbTaTOB 00yUeHUS 00 yHarOIIUXCsI
c 3IIP sBrsieTcs MeTOJ| MOJMBAPUATUBHOI'O AKCIPECC-TECTUPOBAHUS C KOHCTPYHUPYEMBIMU
oTBeTaMHu. Ero OTIMYUTENbHBIMH YEpPTaMH SIBIAIOTCS ONEPAaTHBHOCTb, BBICOKAs CTEMEHb
MHIMBUIYaTN3allui 3HAHUN, CPABHUTENILHO MaJlble 3aTPaThl BPEMEHU U TPyZAa Ha MPOBEPKY
OTBETOB 00 y4YarOIIUXCS.

Hnsa obydatomuxcs ¢ 3I[IP Bo3MOXXHO wH3MEHEHHE (QOPMYIUPOBKH 3aJaHUN Ha
«TIOLIArOBYIO», aJanTalusl MpeasiaraéMoro oO0yJaromeMycsi TEeCTOBOro (KOHTPOJIBHO-
OLIEHOYHOTr'0) MaTepuaia: UCIOIb30BaHUE YCTHBIX U MUCbMEHHBIX MHCTPYKIIHH, YIIPOIIEHUE
JUTMHHBIX CIIOKHBIX ()OPMYIMPOBOK MHCTPYKIIUM, PEIICHUE C OTIOPOI Ha adropuT™, o0pasell,
UCIOJIb30BaHUE CIIPAaBOYHON MH(POPMALIUH.

IUTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O TTIPEJMETA «XUMMWS»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA3OBAHMA

B nenom pesynbrarel ocBoeHus ooydatomumucs ¢ 311P yaue6Horo npeaqmera « Xumusn»
JOJDKHBI COBIIQJIaTh C pe3ysibTaTaMU MPUMEPHOM paboueil mporpaMMbl OCHOBHOT'O OOIIIETO
obOpasoBanus. Hanbomnee 3HAUMMBIMU SBIISIIOTCS:



JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBALMA K OOYUYEHHUIO U LIEJICHAIIPABICHHON M03HABATEIbHON J1€ATENbHOCTH;

YCTAHOBKAa HA OCMBICIEHUE JIMYHOIO ONBITa, HAOMIOJEHUW 332 XUMUYECKUMU
JKCIIEPUMEHTAMMU;

OpHEHTAaLlMs Ha MpaBWJIa MHIUBUIyaJIbHOTO U KOJUJIEKTUBHOI'O O€3011aCHOT0 MTOBEICHU S
IIPU B3aUMOJENCTBUM C XUMUYECKMMH BEIIECTBAMH U COCINHEHUSIMU;

IPaKTUYECKOe U3yueHue npodeccuii 1 Tpyaa pa3inyHOro poja, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS H3Yy4aeMOro IMpeIMETHOro 3HaHUs (Hampumep, JIadOpaHT XHUMHUYECKOTrO
aHajm3a);

YBaXXEHHE K TPYAY U pe3ysbTaTaM TPYILOBOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY IIOCTPOCHUIO NAJbHEUIIEH UHANBUIYAIbHONU TPACKTOPUU
o0pa3oBaHUsI HAa OCHOBE OpPUEHTHUPOBKM B MHUpPE Mpodeccuid U NpoPecCHOHATBHBIX
IIPEANIOYTEHU M, YBAXKUTEIBHOTO OTHOLIEHUS K TPYAY;

OCO3HAHUE CBOETO MOBEICHUS C TOUKH 3pEHUS ONTACHOCTU MM 0€30IacCHOCTH AJIs ce0s
VI JUI OKPYXKAKOLIKX;

OCHOBBI DJKOJIOTMYECKOM KYJIbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBILUIEHUS, NPUOOPETEHUE ONbITa SKOJIOTMYECKH OpPHUEHTHPOBAHHOM
IIPAKTUYECKOMN AEATEIbHOCTH B )KU3HEHHBIX CUTYALHUX;

OCO3HAHUE TMOCIEACTBUI U HETIPHUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJI,
HapKOTHKOB, KypeHus1) U UHBIX (hOpM Bpena sl (PU3UYECKOro U MCUXUYECKOTO 3/J0OPOBbS;

IIPUHATHUE PEIICHUN B )KU3HEHHOM CUTYallMd Ha OCHOBE MEPEHOCA MOJYYEHHBIX B XOJI€
0o0yuyeHus 3HaHUH B aKTyaJbHYIO CUTYAllUI0, BOCHOJIHATH ACPUIUT UH(DOpMaLIKU;

TOTOBHOCTh OTOMpaTh M HCIHOJb30BaThb HYXKHYIO HMH(GOpPMAIMIO B COOTBETCTBUH C
KOHTEKCTOM KWU3HEHHON CUTYyalUU.

METANPEAMETHBIE PE3YJIbTATDBI

Osnaodenue ynusepcanbHvimu yueOHbIMU ROZHAGAMETbHBIMU OCUCMEGUAMU:

BBISIBJISITH IPUYUHBI U CJIEJICTBUS MPOCTHIX XUMUYECKUX SIBJICHU;

OCYIICCTBIIATh CpPaBHEHHWE, KJIACCU(DUKAIINI0O XUMHYECKUX BEIISCTB 110 3aJlaHHBIM
OCHOBAHUSIM U KPUTEPHSIM JJIS1 YKa3aHHBIX JTIOTHYECKUX OTepaIiiii;

CTPOUThH JIOTUUECKOE CYXICHHUE IOCIE MPEABAPUTEIHLHOTO aHAIN3a, BKIIFOYAIOIICE
yCTaHOBJICHNE IPUYUHHO-CJICICTBEHHBIX CBSI3CH;

BBISIBIAATE  NeUIUTHl  WHGOpPMAIMU, JAaHHBIX, HEOOXOAMMBIX IS  pEIICHUs
MOCTaBJICHHOM 3a/1auM;

npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUJA B IPYrou (TabJUIly B TEKCT U TIp.);

CO3/1aBaTh, MPUMEHITH U MPEe0OPA30BHIBATH 3HAKW U CUMBOJIBI, MOJCIIA U CXEMBI JIJIS
penIeHns y9eOHBIX M TIO3HABATEIBHBIX 3371a4 ¢ TIOMOIIIBIO TTe1arora;

C MIOMOIIBIO TIeJ]arora MPOBOJUThH XUMUYECKUN OTBIT, HECIOKHBINA IKCIIEPUMEHT, JIJIS
YCTaHOBJICHUSI OCOOEHHOCTEH OOBEKTAa W3YUCHHs, NPUIMHHO-CICACTBEHHBIX CBSI3CH U
3aBUCUMOCTEN 00BHEKTOB MEXAY COOOi;

C MIOMOIIIBIO TIEIArora Wik CaMOCTOATEIILHO (POPMYIUPOBATH O0OOIICHHS U BHIBOJIBI TIO
pe3yybTaTaM MPOBEACHHOTO HAOIOCHUS, OTIBITA;

IPOrHO3UPOBATH BO3MOKHOE PA3BUTHE XUMUYECKUX MIPOIECCOB U UX MOCIEICTBUS;

UCKaTh WJIW OTOWpaTh WHOOPMAIMIO WJIM JIaHHbIE W3 HCTOYHUKOB C YYETOM
IPEIJIOKEHHON yu4eOHOM 3a/1aui 1 33JIaHHBIX KPUTEPHUEB.

Osnaodenue yHusepcanbHbIMU Y4EOHBIMU KOMMYHUKAMUBHBIMU OCUICHBUAMU:



OpraHU30BBIBATh Y4E€OHOE B3aUMOJEHCTBHE B Tpymne (ONpeneniarb OOIue ey,
pacnpeaensTh poJiv, JOrOBAPUBATLCA IPYT C IPYroM U T. 11.).

C MOMOIIIBIO TIEIArora Wik CaMOCTOATEIbHO COCTABIISITh YCTHBIE U TUChbMEHHBIE TEKCTHI
C UCIOJIb30BAHUEM WJUTIOCTPATUBHBIX MATEPUAJIOB JJIsl BHICTYIJICHUS MEPE]l ayIUTOPUEH;

OpPraHU30BBIBATh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEILHOCTh C YUUTEIEM
U CBEPCTHHKaMHU; paboTaTh MHAMBUAYAJIbHO M B TPYIIE: HAXOIUTh OOINEe pelieHuEe u
paspemiath KOHGJIMKTHI HAa OCHOBE COIJIaCOBaHUSI TO3UIMH U ydyeTa HWHTEPECOB;
dbopMynHpoBaTh, APryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJla B OOUIUH MPOJAYKT, MPUHUMATh U Pa3IEisTh
OTBETCTBEHHOCTh M MPOSBJISATH TOTOBHOCTH K MPEOCTABICHUIO OTYETA MEPE]T TPYIIIOi.

Oe¢nadenue ynugepcanbHbIMu yueOHbIMU PecyIAMUSHBIMU OCUCHBUAMU:

oOHapyxuBaTh U (HOPMYIUPOBATH YUEOHYIO MPOOJEMY, ONPENEIATh MeNIb ydeOHOU
NeSATeTLHOCTH;

BIaJ€Th OCHOBAaMU  CAMOKOHTPOJISI, CaMOONIEHKH, MPHUHATUS  pEUIeHUd U
OCYIIECTBJIICHUS] OCO3HAHHOI'0 BbIOOpA B yUeOHOM M MO3HABATEILHOMN AESTEIbHOCTH;

COOTHOCHUTH CBOU JACUCTBUS C IJIAHUPYEMBIMH PE3YJIbTATAMH, OCYILIECTBIISATH KOHTPOIb
CBOEH NIEATEIILHOCTH B TIPOIIECCe JOCTIKECHUSI pe3yiIbTaTa, ONPEICNATh CIIOCOObI ICHUCTBUM B
pamMKax TMpeAJIOKEHHBIX YCIOBUM W TpeOOBaHMM, KOPPEKTUPOBATH CBOM JCHCTBUS B
COOTBETCTBUHU C U3MEHAIOIICHCS CUTYAIUEN;

JaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U Ipejiarath IjaH €€ U3MEHEHHUS;

PEBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTD MPHU PEIICHUH YUeOHOM 3a1auH;

MOHMMATh NPUYUHBI, MO KOTOPHIM HE OBbUI JIOCTUTHYT TpeOyeMblid pe3ysbTat
JIESITEIbHOCTH, OMpPENEesATh TO3UTHUBHBIE W3MEHEHHS U HampaBlieHUs, TpeOyromue
nanbHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €0 MHEHUIO.

IHPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPe3yJbTaTOB MO OCBOEHUIO O00S3aTEIBHOTO COACPIKAHUSA,
YCTaHOBJIGHHOTO JTaHHOW MPUMEPHON padodeil mporpaMmoii, BBIICISIOT: Hay4YHbIC 3HAHUS,
YMEHHSI M CHOCOObI AEHCTBUM, cnenuduyueckre sl y4eOHOro npeamera «XUMHUsD), BUIbI
JESTENbHOCTH MO TMOJYYEHUIO HOBOI'O 3HAHMS, €ro MHTEPIpeTaluy, MpPeoOpa3oBaHUIO U
MPUMEHEHHUIO B Pa3IMYHBIX yUYEOHBIX U HOBBIX CUTYAIUAX:

o MPEACTABICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJIEHUN IPUPOIBI,
NMOHMMAaHHE OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMHUYECKOM HayKh Kak 00JacTu
COBPEMEHHOI'0  €CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJbTypbl H MPaAKTHUYECKOU
JESITEIFHOCT YeJIOBEKa B YCIOBHSIX COBPEMEHHOTO OOIIECTBA; MOHMMAHUE MECTa XMUMHH
Cpelau ApYruX €CTECTBEHHBIX HAYK;

o BJIaJICHHE OCHOBAaMHU MOHATUMHOIO arapara ¥ CUMBOJIMYECKOTO SI3bIKA XUMHH
JUI COCTaBJIEHUsI (POPMYJI HEOPTaHWYECKUX BEIIECTB, YPAaBHEHUIN XMMHMUYECKUX peakLui (c
OIOPOIl Ha aNrOpUTM Y4eOHBIX ACHCTBUI); BIaJICHUE OCHOBAMU XUMHUECKON HOMEHKJIIATYPbI
(IUPAC u TpuBHanbHOW) U YMEHHE UCTIONB30BATh €€ ISl pelIeHUs y4eOHO-T03HABATEIbHBIX
3aJ]a4 C IMOMOUIbIO YYHUTENs; YMEHHUE HCIOJb30BaTh MOJEIM ISl OOBSICHEHUS CTPOEHUS
aTOMOB U MOJIEKYJI IO AJITOPUTMY C OIIOPOM Ha OINPECIICHHUS;

o IIPEJICTABIIEHUE O CUCTEME XMMHMYECKUX 3HAHUN U YMEHUE C MIOMOIIBIO YUUTENS
OPUMEHSATh CHUCTEMY XUMHUYECKMX 3HAHWM JMJii YCTAHOBJICHHSI B3aMMOCBS3EH MEXAYy
U3Y4YEHHBIM MAaTE€pPUAJIOM U MPU MOJTYYEHUU HOBBIX 3HAHUH, a TAK)KE B IPOLIECCE BHIMOJIHEHUS



y4eOHBIX 3aJlaHuii W Tpu paboTe ¢ HUCTOYHHKAMU XUMHUYECKOW HH(pOpMaIuu, KOoTopas
BKJIFOYAET:

BaKHEUIIINE XUMHYECKUE MTOHATHS: XUMUYECKUAN PJIEMEHT, aTOM, MOJIEKYJ1a, BEIIECTBO,
MPOCTOE M CII0)KHOE BEUIECTBO, OAHOPOJHAS W HEOJAHOPOJHAS] CMECh, OTHOCUTEIHbHBIC
aTOMHAasl U MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI MAacCa, MOJISIPHBII
00BbEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJb (CPEIHss), XMUMHUYECKas pEeaKIus, peakKinu
COCIMHEHUS, PEaKIUU pa3JIOKEHHUs, PEAKIUM 3aMEILCHHS, PEaKkIuu OOMEHa, TEeIIOBOMN
s dexT peakiuu, FK30- U FHIOTEPMUUYECKUE PEAKITUHU, PACTBOP, MACCOBASI IOJISI XUMHUYECKOTO
3JIEMEHTA B COEIMHEHUHU, MACCOBasl JOJI U MIPOLICHTHAs! KOHLIEHTPAIIKs BEIIECTBA B PACTBOPE,
AJIpO aToMa, HJIEKTPUUYECKHUM CIIOM aToMa, aTOMHas OopOUTallb, pailyC aTOMa, BAJIECHTHOCT,
CTENEHb OKUCIICHUS, XUMUYECKasl CBSA3b, AJIEKTPOOTPULIATEIIbHOCTD, MOJISIPHAS U HEMOJSIpHAs
KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, METAUIMUECKAas CBS3b, KPHUCTAUIMYECKas pelieTka
(aToMHasi, MOHHAs, METATUYECKAs, MOJICKYJIIpHasi), NUOH, KaTHOH, aHUOH, DJICKTPOJIUT U HE
AIEKTPOJIUT, DJIEKTPOIUTUYECKAS TUCCOIUAINS, PEAKIIU NOHHOTO OOMEHA, OKUCIUTEIHLHO-
BOCCTAHOBUTENIBHBIE ~ PEAaKUWH, OKUCIUTEIb W  BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHUE, JJIEKTPOJIU3, XUMUYECKOE paBHOBecHEe, oOpaTUMble U HeoOpaTHUMbIe
peakiuu, CKOPOCTh XHMHUYECKOM peakluu, KaTaau3aTtop, MPeAesibHO JI0MyCTUMast
koHuenTpauus (I1/1K), kopposust MmeTaisioB, CIiiaBbl;

OCHOBOIIOJIArarolfe 3aKOHbI XMMUU: 3aKOH COXpaHeHUs Macchl, [lepuoandeckuil 3aKkoH
J. 1. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo;

TEOPUM XUMHUH: aTOMHO-MOJIEKYJISIPHAs TEOpHUsS, TEOPUS DIIEKTPOIUTUUYECKOM
JTUCCOIMAlUM, a TakXKe MPEJCTaBICHUSI O HAyYHBIX METOJIaX MO3HAHUS, B TOM YHCIIC
AKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOHAX HMCCIENOBaHUS BEUIECTB U H3YyYCHUS
XUMUYECKUX PEaKIU;

o MpPEACTaBIECHUE O TIEPUOJIUYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKUX
AJIEMEHTOB (paJnyC aToMa, AJIEKTPOOTPUILIATEILHOCTh), TIPOCTHIX U CIIOKHBIX BEIIECTB OT
noJioKeHust 2yieMeHTOB B llepuoguueckoil cucteme (B MallblX NEpPUOJIaX W TJIaBHBIX
MOATPYIINAaX) W DJEKTPOHHOT'O CTPOCHUSI aToMa; YMEHHE OOBSCHSITH CBS3b IOJOKCHUS
anemeHTa B llepuonuueckoil cuctemMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsij sSapa, o0lee YUCIIO DJIEKTPOHOB), paclpeiesieHueM
AJIEKTPOHOB MO AHEPIETUUECKUM YPOBHSM aTOMOB MEPBBIX TPEX NEPUOJIOB, KAJIUS U KAJIBIIUS;
KJ1acCU(UIUPOBATH XUMUUYECKHE 3JIEMEHTHI C ONOPON Ha onpeAesieHHs] PU3NYECKOTro CMbICIIa
U (POBBIX JAHHBIX MEPUOANYECKON TaOIUIIBL;

o yYMEHHE KJIacCU(PUIUPOBATH XUMUYECKUE AIIEMEHTbI, HEOPIraHNMUECKHE BEIlleCTBA
Y XUMUYECKHUE PEaKI[MU C OTIOPOI Ha CXEMBbI; ONPEACIISITh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, BUJI XUMUYECKOW CBSI3U U TUI KPUCTAIUIMYECKOM CTPYKTYpPHI B
COCIMHEHHUSX, 3aps]l MOHA, XapakTep cpeAbl B BOAHBIX pAcTBOpax BeEMIECTB (KHCIIOT,
OCHOBAHUI), OKUCIIUTEb U BOCCTAHOBUTENH 10 AJITOPUTMY YUEOHBIX IEUCTBUK;

o YMEHHE XapaKTEepU30BaTh C OMOPOM Ha cXxeMy (PHU3NYECKUEe U XUMUYECKHE
CBOMCTBa MPOCTBIX BEHIECTB (KHUCIOPOJ, O30H, BOJOPOA, rpaduT, aamas, KpeMHUH, a3oT,
dbocdop, cepa, XJI0op, HATPUN, KUK, MarHUi, KaJdbllUM, aTIOMHHUMN, KEIe30) U CIOKHBIX
BEIIECTB, B TOM YHCJIE UX BOJIHBIX PACTBOPOB (BOJa, aMMHUAK, XJIOPOBOJAOPO/I, CEPOBOIOPO/I,
OKCHUJIbI ¥ TUApOKcU bl MetayuioB | - I[IA rpynn, amomunus, meau (1), unka, xeneza (11 u
I1), oxcuast yrnepona (Il u 1IV), kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI),
CEpHUCTAas1, cepHas, a30TUCTas, a30THas, pocdopHas, yrojpHas, KpeMHHEBas KUCJIOTa U UX
COJIM); OMHCHIBAThL C OMOPOM Ha TJIaH M KJIIOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOEHHUS TOCIE



MpPEeIBApUTEILHOTO aHalu3a IMOJ PYKOBOACTBOM II€flarora, NPUMEHEHHE BEIIECTB B
3aBHCHUMOCTH OT WX CBOKMCTB, BO3MOXKHOCTHb IPOTEKAHHUS XWMHYCCKUX IPEBPAIICHUNA B
pa3IMYHbBIX YCJIOBUSX, BIMSIHHUE BEIIECTB U XMMUYECKUX MTPOIECCOB HA OPraHU3M YeJIOBEKa U
OKPYKaIOIIYIO IPUPOIHYIO CPENY;

o YMEHHE COCTaBIATH MO 00pasily, CXeme, IrOpuTMy Y4eOHBIX ACHCTBUI
MOJICKYJISIPHBIC M MOHHBIC YPaBHECHUS PEaKIUi (B TOM YHCIIC pEaKIMi MOHHOTO OOMEHa |
OKHUCJIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIINN), WUTIOCTPUPYIOIIUX XUMHUYECKHUE CBOWUCTBA
W3YYCHHBIX KJacCcOB / TPYNIT HEOPraHWYECKUX BEIISCTB, a TaKKe IMOITBEPIKIAIOIINX
TCHETHYECKYIO B3aUMOCBSI3b MKy HUMH,

o YMCHHE BBIYUCIIATh OTHOCHUTCIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChI
BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOT0 SJIEMEHTA B COSMHEHHIH, MaCCOBYIO JTOJTIO BEIIECTBA
B PacTBOpE, KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00bEM ra3oB ¢ OIIOpOi Ha 001IHe POPMYyIIHI;
YMEHHE TIPOBOAUTH PAcUeThl IO YPAaBHCHUSIM XMMHUYECKUX PEAKIUH U HAXOIUTh KOJIMYECTBO
BEIIeCTBa, 00bEM M MacCy pearecHTOB WM MPOAYKTOB pPEaKIMH C Omopod Ha oOpasell,
QJITOPUTM Y4€OHBIX I€HCTBUM;

o BJIQJICHNE OCHOBHBIMH METOJIaMd HAYYHOTO TO3HAaHWS (HAOIIOJCHUE,
U3MEpEeHHue, IKCIIEPUMEHT, MOJICTUPOBAHNE) TIPU U3YYEHUU BEIIECTB U XUMHUECKUX SBJICHUN
C ONOpOM Ha airopuT™M Y4eOHBIX JEHCTBHM; yMeHue chopmMyIupoBarh MNpodlieMy U
MPEJIOKUTh YT €€ PEIIEHUsI C TOMOIIIBIO MeJarora; 3HaHue OCHOB 0€30MacHOM padoTHI C
XUMUYECKMMH BEIIECTBAMH, XUMUYECKOM MOCYA0M U 1a00paTOpHBIM 000PYI0BAHUEM;

o HaJIMYHE MPAKTUYECKUX HABBIKOB TJIAHUPOBAHUS U OCYIIICCTBICHUS CIICTYFOIIHX
XUMHUYECKUX IKCTIEPUMEHTOB IOl PYKOBOJACTBOM YUUTES C 00CYKICHUEM TIIaHa pabOThl WK
COCTaBJICHUEM TAOJMIIBL:

W3YYCHHUE M ONMCaHne (PU3NICCKUX CBOWCTB BEIIECTB;

O3HaKOMJICHHE C (PU3NYECKUMH U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOIINE TIPU3HAKY MTPOTEKAHUS XUMUYCCKUX PEaKIIHi;

U3y4eHHUE Coco00B pa3/ieIeHUs CMECEH;

MOJTYY€HHUE KUCJIOPOJa M U3YUYCHHE €TO CBOWCTB;

MOJTy4deHHNE BOAOPOIA ¥ U3yYEHHE €T0 CBOICTB;

MOJTYYCHUE YTIIEKHUCIIOTO Ta3a U U3YYCHHE €T0 CBOWCTB;

MOJIYYCHHE aMMHUaKa U U3YYCHHE €TO CBOWCTB;

IPUTOTOBJIEHWE PACTBOPOB C OIpPENENEHHOM MaccoBOM JOJEeil pacTBOPEHHOI'O
BEIIECTBA,

UCCIJIEIOBAaHUE U OMKMCAHNE CBOMCTB HEOPraHUYECKHUX BEIECTB PA3TUYHBIX KJIACCOB;

OpUMEHEHUE WHAUKATOPOB (JaKkMyca, MeTWiIopaHxka u ¢eHondranenta) s
OTIpeNIeTICHHs XapaKTepa CPe/Ibl B pacTBOpax KUCIOT U IIEJI0YeH;

U3Y4YCHHE B3aMMOJICHCTBUS KUCIIOT C METAJIJIaMU, OKCUJIJaMU METAJLJIOB, PACTBOPUMBIMU
U HEPACTBOPUMBIMHU OCHOBAHUSMH, COJISIMU;

MOJIYYCHHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHE OJJHOTO METaJljia IPYTUM U3 PacTBOpa COJIH;

HCCieI0BaHne aM(OTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS U IIMHKA;

pEIICHHE dKCIIEPUMEHTANBHBIX 3a1a4d Mo TeMe «OCHOBHBIE KJIACCHI HEOPraHWYECKHUX
COCOUHCHUI;

pEIICHHE DKCIIEPUMEHTAITLHBIX 3a/1a4 TI0 TeMe « DJIEKTPOIMTHYECKAS TUCCOITAAITNS;

pEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMme «BakHelmmne HeMeTaulbl U HUX
COCITMHEHUSI;

pEIICHHE OJKCIIEPUMEHTANBHBIX 3aJad 1Mo TeMe «BaxkHelmue MeTautbl W WX



COCAMHECHUS;

XMMHUYECKHE HKCIEPUMEHTHI, WJUTIOCTPUPYIOLINE TMPU3HAKH MPOTEKAHUS pPEeaKIHii
HMOHHOTO OOMEHa,

KaueCTBCHHBIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpaX MOHBI: XJIOPHU]-,
opomuna-, womua-, cyibdar-, docdar-, kapOoHaT-, CHIUKAT-AaHUOHBI, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUSI, MarHusl, KaJbIUs, aIFOMUAHUS, jkere3a (2+) u xenesa (3+), meau (2+),
IIMHKA,;

YMEHUE MPEACTABIIATh PE3yJIbTaThl KCIEpUMEHTa B (hopMe BBIBOAOB, J0Ka3aTEIbCTB,
rpaduKoB ¥ TAOJIUI] U BBISBISATH IMIIUPUIECKUE 3aKOHOMEPHOCTH;

o BJIaJICHUE MpaBUIaMU O€30M1aCHOr0 0OpaIleHUs C BEIECTBAMU, UCIIOJIb3YEMbIMU
B TIOBCETHEBHOMW JKM3HU, a TaKXKe MPABUIAMH TOBEACHUS B IENAX COSPEKEHHS 370POBhS U
OKpYKarolleld MpUPOAHON Cpenbl; MOHUMaHUE Bpena (OMacHOCTH) BO3ICHCTBHS Ha >KUBBIE
OpraHu3MBbl OIIPE/IEJICHHBIX BEIIECTB, a TAK)KE CIIOCOOOB YMEHBILICHUS U MTPEIOTBPAIICHHS UX
BPEIHOTO BO3JCHCTBUS; MOHUMAHUE 3HAUCHUS JKUPOB, OEIKOB, YIJIEBOJOB JJISI OpraHu3Ma
YeJIOBEKa;

o BJIaJICHUE OCHOBAMH XHMHYECKOM TpPaMOTHOCTH, BKJIOYAIONICH YyMEHHE
MPAaBUIILHO MCIOJIb30BaTh U3yYEHHBIC BEIIECTBA U MaTepUaNbl (B TOM YHCIIE, MUHEPAJIbHBIC
yaoOpeHusl, MeTalUIbl W CIUIaBBl, MPOAYKTHl MEpPepadOTKH MPHUPOJHBIX HCTOYHHKOB
yrJI€BOJOPOIOB (YT, TPUPOAHOTO ra3a, He(pTH) B OBITY, CETBCKOM XO35WCTBE, Ha
MPOU3BOJCTBE; YMEHHE TMPUBOJIUTH MPUMEPHl MPABUILHOTO HCIOIb30BAHUS HM3yUYECHHBIX
BEIIECTB U MaTepUAJIOB;

o YMEHHE YCTaHABJIMBATH CBSI3U MEXKAY PEATbHO HAOIOJAeMBIMH XUMUYECKUMU
SBJICHUSIMH U TPOIIECCAMH, MPOUCXOASAIIMMHU B MAKpO- U MUKPOMHUPE, OOBSICHATH MPUUUHBI
MHOT000pa3usi BEIIECTB; YMEHHE WHTETPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMHU JPYTUX
y4eOHBIX MMPEAMETOB C ITOMOIIBIO MEarora;

o npescTaBlieHne 0 cdepax NpoPecCHOHAIBHON AESTEIbHOCTH, CBSI3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JOCTHKEHUSX XUMHYECKOU
HAayK{; HaJIW4YWE OMbITa PadOThl C PA3MYHBIMU HMCTOYHUKAMU HHGOPMAIMHA TIO XUMHH
(Hay4HO-TIONYJISIpHAS IMTEPATYpPa, CIIOBAPH, CITPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOii Ha
ITOPUTM: YMEHHUE OOBEKTHUBHO OIICHMBATh HH(POPMALIMIO O BEIIECTBAX, UX MPEBPAILICHUAX U
MPAKTHYECKOM IPUMEHEHUH.

TpeOoBaHusi K TNpeIMETHHIM Pe3yJbTATAM OCBOEHHMSI Y4YeOHOro TmpeaMera
«XuMHusD, pacnpeesieHHbIE 110 roaaM 00y4eHust

Pe3ynbTaThl o rogam GopMyIUpyOTCS 1O MPUHILIMITY JOOABJIEHUS HOBBIX Pe3yJbTaTOB
OT ro/1a K ToJly, y’K€ Ha3BaHHbIE B MPEABIAYIINX I0JaxX NO3ULUHU, KaK IMPABUJIO, TOCIIOBHO HE
MOBTOPSIIOTCS, HO YYUTBIBAIOTCS (PE3yJbTaThl OYEPEIHOIO rojla 0 YMOJIYAHHUIO BKIIIOUAIOT
pPE3yAbTaThl IPEABIAYIINX JIET).

8 KIIACC

PacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSITUN: aTOM, MOJIEKYJIa, XUMUYECKUM
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS W HEOIHOPOJHAS),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIApHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi J10J1s1 XUMHUYECKOT0 AJIEMEHTa B COSIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOT4, OCHOBAHME, CONb, OIeKMpPOOMPUYAMETbHOCMbS, CTEeHb OKHMCIIEHHS,

2 371ech U fanee KypCHBOM 0003HAYAIOTCS IUIAHKPYEMbIe MPeAMETHBIE PE3YIbTaThl, KOTOPBIE MOTYT OBITh MOTEHIUANLHO
JIOCTUTHYTHI o0ydaronumcst ¢ 3[1P, HO He ABJSIFOTCS 00sA3aTeILHBIMU.



XUMUYECKass peakius, KiIacCu(UKanus peakuii: peakIuu COCIUHEHUs, pPeaKIuu
pa3l0KEHUs, PEaKIMU 3aMELICHUs, peaKUUh OOMEHa, 3K30- U IHAOTEPMUUYECKHUE PEaAKIINU;
menyogol 3¢hghexm peaxyuu, AIPO aTOMa, DJIEKTPOHHBIA CJION aToMa, aTOMHasi OpOUTab,
pagnyc atomMa, XMMHUYECKasl CBS3b, MOJSIPHAS U HEMOJISIpPHAs KOBAJIEHTHAS CBS3b, MOHHAA
CBsI3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBasi J0JIsl BellecTBa (MPOLIEHTHAS KOHIICHTPAIs)
B PacTBOpE;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHMUYECKHUX MOHATHUH (cM. m. 1) u
OPUMEHSTH 3TU NOHATHUS MPU ONUCAHUM BEUIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJEHUS (OPMYNl BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUM XUMUYECKUX PEaKIIMi, 2JIEKTPOHHOI0 OalaHca;

OTIpE/ICNIATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIMHECHHSX; CTEIICHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHUSX C OMOPON Ha OINpEAC/ICHUs, B TOM UYHCIIC
CTPYKTYPHUPOBAHHBIE; TPUHAIIIC)KHOCTDH BEIIECTB K ONPEICIEHHOMY KJIACCY COCTMHEHUM T10
dbopMynaMm; BHUI XUMHUYECKOM CBs3M (KOBAICHTHAss W WOHHAs) B HEOPTaHMYECKHUX
COCIMHEHUSAX;

UMETh MPEACTABIECHUE O CUCTEME XUMHUYECKUX 3HAHUN, YMETh C MOMOIIBI YUUTEIS
NPUMEHATh CUCTEMY XUMHYECKUX 3HAHWM, JJISI YCTAHOBJIEHHS B3aUMOCBSI3M MEXIY
U3YYCHHbIM MaTepHaioM M TIpU TMOJyYEHHU HOBBIX 3HAHUM, a TakkKe Npu padore C
HMCTOYHUKAMU XUMHU4IECKON nH(popmaruu. OpueHTHPOBATHCS B MOHITHUSAX U OTIEPUPOBATH UMH
Ha 0a30BOM ypPOBHE, MPUMEHSIThH IIPH BBHITTOJIHCHUH YICOHBIX 3aJaHUN U PEIICHUU PACUETHBIX
3a/la4y C OMOPOW Ha aNTOPUTM YYEOHBIX JNEHCTBUU M3YYCHHBIC 3aKOHBI U TEOPUU: 3aKOH
coxpaHeHuss maccel, Ilepmommuecknii 3akon J[[.MI. MenneneeBa, szakon nocmosamncmea
cocmaea, 3aKOH ABOTajpo; aTOMHO-MoJIeKyJisipHass Teopus. COOTHOCHUTH 00O3HAUYECHUS,
KOTOphie uMetoTcs B Tabnuie «llepuoamueckas cucrtema xumudeckux anementoB [l. U.
MenpaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUUYECKHUX DJIEMEHTOB
(coctaB u 3apsn sapa, 00IIEee YKUCIO BJICKTPOHOB U paclpeliesieHue WX MO AJIEKTPOHHBIM
CJIOSIM);

KJIAaCCU(PUITPOBATh XUMUUYECKHE DJIEMEHThI; HCOPTAaHUYECKHUE BEIIECTBA; XUMUYECKUE
peakiuu (10 YKMCIY U COCTABY YYaCTBYIOIIMX B PEaKIIMHU BEIIECTB, MO TEIUIOBOMY (D deKTy,
M0 U3MEHEHUIO CTENEHN OKUCIICHUS] XMMUYECKUX JIEMEHTOB) C OMOPOM Ha CXEMBI;

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB, MOATBEPK/1ast ONMMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUN C ONTOPON HA CXEMBI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT HMX COCTaBa U CTPOCHUS;
BO3MOXHOCTH NPOTEKAHUS XUMHYECKUX MPEBPALICHUN B PAa3JIMYHBIX YCIOBUSAX IIOCIE
PEJIBAPUTEIHHOTO 0OCYKIECHUS C MEaroroM;

BBIYUCIISITE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACCHI BEIIECTB; MaCCOBYIO
JOJII0 XMMHMYECKOT0 3JIEMEHTAa MO (OpMyJie COEAUHEHUS; MACCOBYIO JOJIF0 BEUIECTBA B
pacTBOPE; NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIMU C OIIOPOU HA AT OpPUTM;

MPUMEHATh OCHOBHBIE OIEPAMUA MBICIUTEILHON NESITEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHUE, 0O0O0O0IIeHHe, CHUCTeMaTh3alus, KilacCu(pUKaIus, BbIABICHUE MPUUYUHHO-
CIEACTBEHHBIX CBS3€H — JUISI M3Y4YEHHUsS CBOMCTB BELIECTB U XUMHUYECKHX PEaKIUU;
€CTECTBEHHO-HAYYHbIE METOAbl IO3HAHUS — HAOIOJEHUEe, W3MEpEHHEe, MOJEIMPOBAaHUE,
HKCIIEPUMEHT (peanbHblil U MbICIeHHbIL) IO/l PyKOBOACTBOM II€/1arora;

CJIeIOBaTh TMpaBUJiaM TOJB30BAHUSA XUMHYECKOW TMOCYIOH © JIabopaTOPHBIM
0o0Opy/lOBaHMEM, a TakKe MpaBWaM OOpallleHus C BEUIeCTBAMU B COOTBETCTBHHM C
WHCTPYKIIUSIMUA TI0 BBIMOJTHEHHUIO JTA0OPATOPHBIX XMUMHUYECKHUX OMBITOB IO TMOJYYECHUIO H



cOOMpaHuIo ra3000pa3HBIX BEMIECTB (BOAOPOA U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C
ONpPEeACNIEHHON MacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh W MPOBOJUTH
XUMHUYECKHE IKCIEPUMEHTHI IO PAaCIIO3HABAHUIO PACTBOPOB ILEIO0YEH U KUCIOT C MTOMOIIBIO
MHIUKATOpOB  (Makmyc, (eHondpTasenH, METWIOpaHX U Jp.), [OATBEPKIAIOIIUX
Ka4eCTBEHHBIII COCTAaB HEOPraHMYECKUX BEIIECTB (KauE€CTBEHHBIE pEaKIMU HA HMOHBI) IOJ
PYKOBOJICTBOM II€/1arora.

9 KJIACC

PacKpbIBaThb CMBICT OCHOBHBIX XMMHUYECKUX MOHSATUNA: XUMUYECKUM 3JIEMEHT, aToM,
MOJIEKYJia, MOH, KaTUOH, aHWUOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO, BaJCHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasi peakiusi, XMMU4YeCcKasi CBS3b,
mennogou  apgexm  peaxyuu,MOidb, MOJSPHBIN 00BEM, PpacTBOP; DJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIUTUYECKAs TUCCOLMAIIUS, PeaKIIM HOHHOTO 0OMEHa, KaTau3arop,
Xumudeckoe pagHogecue, obpamumvie U HeobOpamumvle peaxyuu, OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIE PEAKI[UH, OKUCIIUTENh, BOCCTAHOBUTEINb, OKUCIIEHHE U BOCCTAHOBJICHUE,
aIIOTponusi, aM(pOTepHOCTb, XUMHUYECKasl CBs3b (KOBaJCHTHAsl, MOHHAs, METAJUIMYecKas),
KpUCTAJUIMYECKasl PELIETKA, KOPPO3UsL MEMAnios, Cniagsbl, CKOPOCHMb XUMUYECKOU peaKyuu,
npenenabHo nonycrumMast koHreHTpauus (I1/1K) Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TOHATUM (cM. 1. 1) u
MIPUMEHSTh 3TU MOHSATHS IPU OMKMCAHUU BEUIECTB U UX MPEBPAICHUIA;

UCIIOJIb30BaTh 3HAKM W CHUMBOJBI I (DUKCAIlMU PE3yJbTAaTOB HAOIOACHUIA,
cocTaBieHus (POPMYIT BEIIECTB U YPABHEHHU I XUMUYECKUX PEAKIIUM, 3aITUCH TaHHBIX YCIOBUN
3amad. Mcmonb3oBaTh o0Oo03HaueHus, umeromuecs B [lepuoanueckoit cucteme u Tabiuie
PacTBOPUMOCTH KHCIIOT, OCHOBAHUU U COJIEU B BOJIE JUJISL BBITIOJTHEHUS 3aJaHUM.

OMpeNeNsiTh BaJCHTHOCTh U CTEMEHb OKHUCJICHUS XUMHUYECKHUX JJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KJaccy
COCIMHEHUW C OMNOpOMl Ha OINpENEieHUs, B TOM YHUCJIE CTPYKTYpUPOBAHHBIC; BHJbI
XUMUYECKOM CBSI3W  (KOBaJieHTHAs, WOHHAs, METAUIMYECKas) B  HEOPraHWYECKUX
COCIMHEHUSX; 3apsi/i MOHA TI0 XUMUYECKON (popmyrie; XxapakTep cpeibl B BOAHBIX pacTBOPax
KUCIIOT U LWIEJNOYEH, mun Kpucmaiiuieckol peuémrkuy KOHKpemHo2o euecmesad,

packpbsiBaTh cMmbich llepuoanueckoro 3akona J[.M. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: ONnuUcbleamsv U xapakmepuzosamy TadnuuHyo ¢opmy Ilepuogmueckoi
CUCTEMBbI XMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUA «rJaBHas noiarpynna (A-rpymnma)» u
«mobounass mnoxarpynna (b-rpynma)», Mameie u  OOJbIIME TEPUOABL, COOMHOCUMb
0003HAUEHMSI, KOTOpbIE HMEIOTCS B NEPUOJMYECKON  TabnuIEe, ¢  YHUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMUUYECKHUX JIEMEHTOB (COCTaB M 3apsi sjipa, ooIiee
YUCJIO 3JEKTPOHOB M PACHPEIECICHUE KX IO 3JEKTPOHHBIM CIIOSIM); 00bACHAMb 00IINE
3aKOHOMEPHOCTH B H3MEHEHUHU CBOWCTB XUMHUUYECKHUX HJIEMEHTOB M MX COCIUHECHUN B
npeaesiax MaJIbIX MEPUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUECKUE DJIEMEHThI; HEOPraHUYECKUE BEIIECTBA; XUMUYECKUE
peakiuu (1Mo YUCIy U COCTABY YUaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3(PhEKTYy,
10 U3MEHEHUIO CTENEHEN OKHUCIICHHUS] XUHMUYECKUX 3JIEMEHTOB) C ONOPOM HAa CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME M cHenuuuecKkue XUMHUUYECKHE CBOWMCTBA
BEIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPAKAasi ONMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

COCTABJATh YPABHEHUS JIEKTPOJIUTHYECKON AUCCOLUALAN KUCIIOT, IIEJTOUYEN U COJIEH;
MOJIHBIE M COKpAIIEHHBIE YPAaBHEHHS pPEaKIMid HOHHOTO OOMEHa; ypaBHEHMs pEaKIluil,



MOATBEPKAAIONINX CYIIECTBOBAHUE T'€HETHUECKOW CBSA3M MEX]y BELIECTBAMH PA3IUYHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OanaHca 3TUX PEeaKIui;

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3MOXHOCTHU
NPOTEKaHUs] XMUMHUYECKUX TMPEBpPAlIEHUN T1OCIEe MPEeIBAPUTEILHOTO OOCYXICHUS C
MeJaroroM;

BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAaCChI BEILIECTB; MaCCOBYIO
JOJI0 XMMHYECKOro 3JeMEHTa Mo (opMylie COCIMHEHHUS; MAacCOBYIO JOJIO BEILECTBA B
pacTBope; MPOBOJUTH PACU€ThI IO YPABHEHUIO XUMHUECKOW PEaKLUU C OTIOPOM Ha aIrOPUTM;

CJIeIOBaTh TMpaBWJaM TOJh30BAHUS XUMHYECKOM TOCYIOH | JIabOpaTOPHBIM
o0Opy/lOBaHMEM, a TakKe TMpaBUjaM OOpalleHusi C BEHIECTBAMU B COOTBETCTBUM C
WHCTPYKIUSIMUA T10 BBITIOJIHEHUIO JTAOOPATOPHBIX XWMHUYECKUX OMBITOB IO TOJYYCHHUIO U
COOMpaHuIo ra3000pa3HbIX BEUIECTB (aAMMHAKa U YTICKUCIIOrO ra3a);

IPOBOJIMTH PEAKIMU, MOJTBEPKAAIOIINE KaYECTBEHHbBI COCTaB PA3JIMYHBIX BEIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPU- OPOMUJI-, HOU-, KapOoHat-, pocdaT-, CUIMKAT-,
cynb(dar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HMOHBl HM3YYCHHBIX METAJIOB,
PUCYTCTBYIOILIME B BOJAHBIX PACTBOPAX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIE OMNEPALMU MBICIUTEILHON JESITEIbHOCTH — aHaJIW3 U CUHTE3,
CpaBHEHME, 0000IIEHNE, CUCTEMATU3ALUIO, BBISIBJICHHE IPUIUHHO-CIIEICTBEHHBIX CBSI3€ — JIs
U3Y4YE€HUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIINIL; ECTECTBEHHO-HAYYHBIE METObI IO3HAHUS
— HaOJII0IeHNE, U3MEPEHHUE, MOJICTMPOBAHUE, SKCIIEPUM EHT (PEaTbHbIN 1 MBICTICHHBIN).
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OYMO Ne 1/20 ot 04.02.2020); ¢ yueToM IpUMEPHOI MPOrpaMMbl BOCIIUTAHUS, 0I00pPEHHON
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PabGouas mporpammMa mo XuMUM I8 OOYYAIOIIMXCS C 3aJCPIKKON TCHXHYECKOTO
pazsutus (manee — 3IIP) Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUSl COCTaBJIEHA B
coorBeTcTBUU ¢ DenepanbHbIM rocy1apCTBEHHBIM 00Pa30BaTeibHBIM CTaHAAPTOM OCHOBHOT'O
obmero o6pazoBanus (IIpukaz MunnpocBemenuss Poccum or 31.05.2021 . Ne 287,
3aperucTpupoBan MuHuctepctBoMm toctuiinu Poccuiickoit @eaepanuu 05.07.2021 ., per.
Homep 64101) (manee— OI'OC OOO), IlpumepHoil ananTUPOBAHHON OCHOBHOM
o0pa3oBaTebHON MPOrpaMMO OCHOBHOTO OOIIIEr0 00pa30BaHMs OOYJAIOIINXCS C 3aI€PIKKOM
ncuxuueckoro paszsputus (ganee — [TAOOIT OOO 3I1P), [Ipumepnoii pabodeil mporpaMMbl
yueOHoro npenmera «Xumus» (0a30Bblid ypoBeHb), [IpuMepHO mporpamMMoil BOCIUTaHUS
00yJarouXxcs Mpy MOTy4eHUH OCHOBHOTO 00IIIETr0 00pa30BaHMs, C YIETOM pacIpeneIeHHbIX
0 KJIaccaM MpoBepsieMbIX TpeOOBaHUI K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHON
porpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs U DJIEMEHTOB COACP)KaHUs, MPEJACTABICHHbBIX B
VYHuBepcanbHOM KoaudukaTtope mo xumun, KoHrenmm npenonaBanys y4eOHOTO mpeaMera
«Xumusi», B  00pa3oBarenbHbIX opranuzanusx P®, peanusyroumx  OCHOBHbIE
00111e00pa3oBaTeIbHbIE TPOrPAMMBI.

OO0mas xapakTepucTHKa Y4eOHOr 0 nmpeamera « XumMush»

VYyeOHbIi npeaMeT «XUMHs» BXOAUT B MPEIMETHYIO0 001acTh «EcTecTBEeHHOHAy4YHbIE
npeaMeThl». B cuctemMe ecTeCTBEeHHOHAYYHOrO OOpa30BaHUSl XMMUS KaK yueOHBIA MpeaMeT
3aHMMAaeT BaKHOE MECTO B TTO3HAHUU 3aKOHOB MPHUPOIbI, HOPMUPOBAHUN HAYYHON KapTHUHBI
MHpa, CO3[JaHUM OCHOBBI XMMHYECKUX 3HAHUN, HEOOXOIUMBIX JJIsi TTOBCEIHEBHOM >KU3HH,
HaBBIKOB 3/I0POBOr0 U O€30MAaCHOr0 /JIsl YEJIOBEKA M OKpYXKaloIel ero cpesibl 00pa3a )K13HHU,
a TAK)K€ B BOCIUTAHUU IKOJIOTHYECKON KYIbTYPBI.

YCnemHocTh HW3y4eHUsT XUMHHM CBSI3aHA C OBJIAJACHUEM XHMHUYECKHUM  SI3BIKOM,
COOJTIOZICHUEM TIPaBHJI O€30MacHOM PabOThI MPH BBIMOJHEHUN XUMHYECKOTO SKCIIEPUMEHTA,
OCO3HAHWEM MHOTOYHUCIIEHHBIX CBSI3€M XUMUU C APYTUMHU MPEeIMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BkJrOYaeT B ceOsl OCHOBBI HEOPraHWYECKONM W OpPraHUYeCKOW XHUMHH.
['maBHOM Maeelt mporpaMMbl SIBISIETCS CO3/1aHUE 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHUU T10
XUMUH, BBIDOKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3PACTY OOYYAIOIIUXCS U UX OCOOBIM
o0pazoBaTelbHBIM MTOTPEOHOCTSIM.

B copepxanum maHHOrO Kypca IPEACTaBJICHBI OCHOBOIOJIATAIOIIME XWMHUYECKHE
TEOPETUYECKNE 3HAHUS, BKIIOYAKOIINE H3YYEHUE COCTABA U CTPOCHUS BELIECTB, 3aBUCUMOCTH
UX CBOWCTB OT CTPOEHHS, NPOTHO3UPOBAHUE CBOWCTB BEIIECTB, MCCIEIOBAHUE
3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUN U MyTEH YIPaBICHUSI MU B LETSAX TOJTYYCHUS
BEIIECTB U MaTEPHUAJIOB.

TeopeTnueckyr0 OCHOBY HM3y4YEHHs HEOPraHWYECKOW XHMHUHU COCTaBIISIET aTOMHO-
MOJIEKYJIIpHOE YueHue, [lepnoanuecknii 3akoH .M. MenaeneeBa ¢ KpaTKUMU CBEJICHUSIMU O
CTPOCHHUM aTOMa, BUJIAX XMMHYECKOM CBS3M, 3aKOHOMEPHOCTSX MNPOTEKAHUS XUMUYECKUX
peaKkuuil.

B wn3ydeHnm Kypca 3HAUMTENbHAS POJb OTBOAMUTCS XUMHUYECKOMY DKCIEPUMEHTY:
MIPOBEJICHUIO MPAKTHYECKUX U JTA00OPATOPHBIX PabOT, OMUCAHUIO PE3YIbTATOB YUEHUYECKOTO
AKCIIEPUMEHTa, COOJIIOICHUIO HOPM U TMpaBuil 0e30macHod pabdoTbl B XMUMHUYECKOU
nabopaTopuu.

Peanuzanus naHHOM mporpaMMbl B mpolecce 0OydeHHs MO3BOJUT OOYJarolmIMMCs C
3I1P ycBOUTH KJTHOUEBBIC XUMUYECKUE KOMIIETCHITUHU U TTOHATH POJIb U 3HAYCHHUE XUMUU CPEIU

APYTHX HayK O MPUPOJE.



N3ydyenue xumMuu CcHocoOCTBYyeT (POPMHUPOBAHUIO Yy OOYYAIOMIMXCA HAYyYHOIO
MHUPOBO33pPEHUSI, OCBOCHHMIO  OOIIEHAYYHBIX METOJAOB (HaOmioleHue, H3MEpeHue,
AKCIIEPUMEHT, MOJIEJMPOBAHNE), OCBOCHHUIO MTPAKTUYECKOIO0 NPUMEHEHHSI HAYUHBIX 3HAHUH,
OCHOBAHHOI'O Ha MEXIPEAMETHBIX CBA34X ¢ npeaMeramu «OKpyx)armui Mup», «Ousukay,
«buonorusy, «I'eorpadus», «MatemaTuka» u GOpMHPYET KOMIIETEHIIMHN, HEOOXOJUMBIE IS
IPOJOJDKEHUS] 00pa30BaHMsI B 00JIACTH €CTECTBEHHBIX HaYK.

N3ydyenue xumun cnocoOCTBYET pa3BUTHIO Y oOydaronuxcs ¢ 311P mpocTpaHcTBEHHOTO
BOOOpaxeHus, (YHKIIMOHAIbHOM TIpaMOTHOCTH, YMEHHUS BOCHPUHUMATh M KPUTHUECKH
aHaJIM3MPOBaTh HH(OpPMAIMIO, MPEACTABICHHYI0 B pa3M4YHbIX (opMax. 3HAYUMOCTb
npeaMeTa Jjisl pa3BUTHS KU3HEHHOM kommeTeHuuu oOydarontuxcs ¢ 3[IP 3akmrouaercst B
YCBOEHUHU OCHOBBI XUMHUYECKUX 3HAHUHM, HEOOXOAUMBIX JIJIsl TOBCEHEBHON JKU3HU; HABBIKOB
3I0pOBOTO M OE30MACHOrO [JIsl YEJOBEKa M OKpYXalolled ero cpeibl oOpasza >KU3HU;
(bopMUPOBaAHUU IKOJIOTHUECKOU KYIbTYPBHI.

[Iporpamma oTpaxkaer cofepkaHue 00yUeHHs MPEAMETY « XUMUS» C YYETOM OCOOBIX
oOpa3oBarenbHbIX NMOoTpedHOCcTeN oOydaromuxcst ¢ 3I1P. OBnaageHue yuyeOHbIM NpPEAMETOM
«XHMHUsD» TIPENCTABISIET ONPEAEICHHYIO TPYAHOCTh Ui oOyuatoumxes ¢ 3I1P. DTo cBsizaHo
C 0OCOOCHHOCTSIMU MBICIIUTENBHOMN e TeNbHOCTH, IEPUOANYECKUMH KOJIeOaHUsIMU BHUMAaHUS,
MaJbIM OOBEMOM MaMSTH, HEJOCTATOYHOCTHIO OOIIEro 3amaca 3HaHWM, MOHMKEHHBIM
ITI03HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUEBOI0 PA3BUTHA.

J11g mpeoioNieHus TPYAHOCTEH B M3y4EeHUH y4eOHOTO MpeaMeTa « XUuMus» Heo0Xoauma
ajanranus o0ObeMa U XapakTepa yueOHOro Marepuaia K I03HaBaTEIbHBIM BO3MOKHOCTSM
JAHHOM KaTeropuu OOy4arouIuxcsi, y4eT HX OCOOEHHOCTEW pa3BUTHs: HCIOJb30BAHUE
QITOPUTMOB, BHYTPHUIIPEAMETHBIX U MEXIPEIAMETHBIX CBS3€H, MOCTEIECHHOE YCIO0KHEHUE
U3y4aeMOoro MaTepuaia.

[Ipy u3yyeHMM XUMUM HEOOXOAMMO  OCYIIECTBJIATH  B3aUMOJICHCTBHE Ha
ITOJIMCEHCOPHOM OCHOBE.

TeopeTnueckuii Marepual PEKOMEHAYETCA U3ydaTb B MPOLECCE NPAKTUYECKON
NEATENbHOCTU. BO3MOXKHO BBIIEIIEHUE OTHAEIBHBIX YPOKOB Ha PEIICHHUE 3aa4y B CBS3H CO
CIIO)KHOCTBbIO aHanu3a TekcTa oOywatommumucs ¢ 3[IP. Opranumyeckoe eIMHCTBO
NPAKTUYECKOM M  MBICIAMTENIbHON JIEATebHOCTH O0YyYarouuxcsi Ha ypOKax XUMUHU
CHOCOOCTBYET IPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3UCHBIX XMMMUYECKHUX 3HAHMHU U
ymeHuil. Oco0oe BHUMAHHE NPU H3YYCHUU XUMHUU YACNSETCS H3YUYEHHUIO «CKBO3HBIX»
HNOHATUN U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.

Henu u 3a1a4m u3y4eHus y4eOHOro nmpeamera « XuMus»

Obwue yenu N3ydeHUs: y4eOHOTO MpeaMeTa «XuMus» npencrasieHsl B [IpumepHoit
pabouell mporpamMMe OCHOBHOTO 00miero oopazoBanus. OHH aKTyalIU3HPOBaHBI C Y4ETOM
HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O O0ILIEr0 00pa30BaHusl, HAPABIEHHOCTH 00 yUEeHHUS
Ha pa3BUTHUE U CaMOPa3BUTHUE JIUYHOCTH, (POpMUpPOBaHHE €€ MHTEIIEKTA U OOIIEH KYIbTYpBI.
OOy4yeHne yMEHUIO YUUTHCS U MPOJIOJKATh CBOE 00OpAa30BaHUE CAMOCTOSITENLHO B HACTOSIILIEE
BpeMs SIBJISIETCA OJHOW W3 BAXKHEUIIMX (PYHKUUN y4EOHBIX NPEIMETOB, B TOM YHUCIE U
«XuUMHUNY.

Hns obywatrouuxest ¢ 3IIP, Tak e, Kak M JUIsi HOPMATUBHO pPa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaWBAIOIIMX OCHOBHYIO OOpa30BaTEIbHYIO IpPOrpamMmy, JTOMUHHUPYIOIIEE
3Ha4YeHHe MPUOOPETAIOT TaKue yeu, Kak:



(dopMHpOBaHHE HHTEIUICKTYaJbHO Pa3BUTOM JMYHOCTH, TOTOBOW K COTPYIHHYECTBY,
CaMOCTOATENFHOMY TPHUHATHIO PEIICHHWH, CIHOCOOHON ananTupoBaTbcs K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM KU3HU;

HalpaBJIEHHOCTh OOy4YeHUsT Ha CHCTEMAaTU4YeCKoe MPUOOLIEHUE Yydallluxcs K
CaMOCTOATENIbHOW TO3HABaTEJIbHON JESTENbHOCTH, HAyYHBIM U MPAKTHYECKUM
MeTo/1aM MO3HaHUsl, POPMHUPYIOLIUM MOTUBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;
o0ecreueHre ycIoBUM, CHOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOUMMUCA OIbITa
pa3sHOOOpa3HON NeATENbHOCTH, IO3HAHUS M CaMOIO3HAHUS, KJIFOUEBBIX HaBBIKOB
(KJIFOYEBBIX KOMIIETEHIIMI), MMEIOUIMX YHHMBEpPCAIbHOE 3HAY€HHE JUISl Pa3IUYHbIX
BUJIOB JCSITEILHOCTH;

(dopMHpoBaHHE yMEHUN OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOIIEro MUpa Ha
OCHOBaHWH 3HAHWI M OTBITA, MOIYYEHHBIX TPU U3YUYEHUU XUMUU;

(dopMupoBaHKe y 00yJarOIINXCs T'YMAHUCTUIESCKUX OTHOIIICHHUH, TOHUMaHUS IEHHOCTH
XMMHUYECKUX 3HAHUHN N7l BHIPAOOTKHM 3KOJOTHYECKHU IIeIeCOO00Pa3HOro MOBEACHHS B
OBITY U TPYAOBOM JI€ATENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3710POBbSI U OKPYXKAIOIIE
IPUPOAHOMN CPENBI;

pa3BUTHE MOTHBAlMM K OOY4YEHHIO, CIHOCOOHOCTE K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOEHHMSI OOIIEUEIOBEYECKUX LIEHHOCTEW, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TTpO(HIIS ¥ HAITPaBICHHOCTH JaJIbHEUIIIEro 00ydeHu .

Kypc HampaBiieH Ha pelieHHue CIeIyIoIMX 3aday, 00ECTeYUBAIONINX PEaTH3alUio

JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEIHbHOCTHOTO TIOJXOJOB K OOYYEHUI0 XUMHUHU
oOyygaromuxcs ¢ 3[1IP Ha ypoBHE OCHOBHOI'O OOIIETr0 0Opa30BAHUA:

¢opMupoBaHUE  TEpPBOHAYAIBHBIX  CHCTEMATH3HPOBAHHBIX  MPEACTaBICHUH O
BEIIECTBAX, MWX TPEBPAIICHUAX U MPAKTUYECKOM TNPUMEHEHHUH, OBJIaJCHHE
TOHSTHUIHBIM allapaToM U CUMBOJIMYECKHUM SI3BIKOM XHUMHUH;

OCO3HaHME OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKd Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHMUYECKUX MPEBPALICHUN HEOPraHWYECKUX |
OpPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHHI JKUBOW W HEXHBOW MPUPOJIBI;
yrayOJieHHe TPEICTaBICHUH O MaTeprualbHOM €IHHCTBE MHPA,

OBJIA/ICHWE OCHOBAMHM XMMHYECKOM T'PaMOTHOCTH: CIOCOOHOCTHIO aHATM3HPOBATH H
OOBEKTHBHO OIICHUBATh JKU3HEHHBIC CHUTYAIlMH, CBSI3aHHbIE C XUMHUEH, HaBBIKAMH
Oe3o0macHOro oOpaIeHusi ¢ BEIIECTBAMHE, HMCIIONb3yeMbIMU B MOBCETHEBHOW KXU3HH,
YMEHHEM aHaJIM3UpOBaTh U IUIAHUPOBATh JKOJIOTUYECKH O€30MacHOe MOBEICHHUE B
IeJISIX COXPAHEHHUs 30POBbS U OKPYKAIOLIEH Cpe/bl;

dopMHpoBaHHE YMEHHUI YCTaHABIWBATh CBSI3M MEXKIY pEalbHO HAOII0AAEMBIMU
XUMUYECKUMHU SBICHUSMH U TPOLIECCAMH, TPOUCXOASIIIMHI B MUKPOMHPE, OOBSICHITH
MPUYMHBI MHOTOOOpa3us BEIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa U CTPOCHUS, a
TaK)Xe 3aBUCUMOCTh TIPUMEHEHUS BEIIECTB OT MX CBOKCTB;

NpUOOPETEHHE OINbITAa HCIOIB30BAaHUS PA3IAYHBIX METOJOB H3yYCHHS BEIECTB,
HAONMIONICHUST 32 WX MPEBPAlICHUSMH IIPH TPOBEICHUM HECIOXHBIX XHUMHUYECKUX
AKCIIEPUMEHTOB C UCITOJIb30BAHUEM JIA0OpaTOPHOTO 00OPYIOBAHUS U TPUOOPOB;
dopMupoBaHHEe TPEACTABICHUNH O 3HAYEHWH XUMHUYECKOW HAYKH H PpEIICHUU
COBPEMEHHBIX IKOJIOTMUECKHX MPOOIIEM, B TOM YHCIIE B MPEIOTBPAIICHIH TEXHOTCHHBIX
M DKOJIOTUYECKUX KaTacTpod.

Ocol0enHocTH 0TOOpPa M aJaNTANMHU Y4e0OHOr 0 MAaTEPHAaJIa N0 XUMMHU



OOydenue y4eOHOMY TpeaMeTy «XUMHs» HEO0OXOIUMO CTPOWTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUM JUISI YCBOSHHS MpOrpaMMHOro Marepuana obydarortumucs ¢ 3I1P.
Bonbiioe BHUMaHUEe AOKHO OBIThH yeJIeHO 0TOOpY y4eOHOro Marepuaia B COOTBETCTBUU C
MPUHILIUIIOM JOCTYITHOCTH TpPH COXpaHEeHUU oOiero 06azoBoro ypoBHA. OH JOMKEH MO
COJIEP’KaHUIO U 00beMY OBITh aIanTUPOBaHHBIM Tt oOyuatomuxcs ¢ 31IP B coorBeTcTBUM C
UX OCOOBIMM 00pa3oBaTENbHBIMU MOTpeOHOCTSIMU. CreayeT oOOJerdyuTh OBJIAJICHUE
MarepuaioMm oOydarouumucs ¢ 3IIP mocpencTBoM €ro JeTaqbHOro OOBSICHEHUS C
CUCTEMAaTHUYECKHUM TIOBTOPOM, MHOTIOKPaTHOM TPEHUPOBKOM B NPUMEHEHWHM 3HAHUU C
UCIIOJIb30BAaHUEM  TMPUEMOB  aNTOPUTMHU3AlMA W BHU3yallbHBIX  OMOp, OOy4YeHHUS
CTPYKTYPHUPOBAHUIO MaTepraa.

Bonpiioe 3HaueHne AJis MOJHOIEHHOTO YCBOSHHUS Y4eOHOTrO MaTepHralia UMeeT ornopa
Ha MEXIIPEIMETHBIC CBSI3M BOMPOCOB, M3y4aeMbIX B JIAHHOM Kypce€, ¢ TaKUMH Y4eOHBIMU
npeameramu kak «['eorpadus», «Ddusuka», «buonorusy». [1o3Bosss paccMaTpuBaTh OJIUH U
TOT € Y4eOHBII MaTepuai ¢ pa3HbIX TOUYCK 3PCHUS, MEKIPEAMETHBIC CBSI3H CITIOCOOCTBYIOT
€ro JIydllleMYy OCMBICIICHHIO, 0o0Jieeé MPOYHOMY 3aKPEIUICHUIO IMOJIYYCHHBIX 3HAHUUA U
NPAKTUYECKUX YMEHUMU.

[Ipn moOATOTOBKE K ypOKaM Yy4YUTENbh JOJDKEH MPEayCMOTPETh (OopMHUpOBaHUE Y
oOydJarmuxcs yMEHHUM aHaIu3upoBaTh, CpaBHUBATh, 0000IIaTh H3y4aeMbIil Marepuall,
MJIAHUPOBATH MPECTOSIIYIO padOTy, OCYIIECTBIATh CAMOKOHTPOJIH. HE00X01MMO MOCTOSTHHO
CJICTUTH 3a MPaBUIILHOCTHIO peueBOro oOpMIICHUS BhICKa3bIBaHUi oOy4atomuxcs ¢ 311P.

B cBs3u C OCOOCHHOCTSIMM TOBEACHUSIM JAeSATENbHOCTH oOydaromuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, ~ HEOPraHU30BAHHOCTb)  HEOOXOJMM  CTPOXAWUIIMWNA  KOHTPOJb
COOJIIOZICHUSI TPABUJI TEXHUKH OE30MacCHOCTH TPHU MPOBEACHHH JabOpaTOpHBIX paboT B
XUMUYECKOM KaOWHETE.

IlpuMmepHble BHABI AesTeJbHOCTH oOy4yamomuxcsa ¢ 3IIP, oOycaoBiaeHHbIe
0co0bIMH 00pa30BaTeJbHLIMU TOTPEOHOCTAMHM W 00ecleYyrBAKOIIUE OCMbICJEHHOE
OCBOEHHE COJEePKAHNU 00PA3OBAHUSA MO NPeaMeTy « X MMUsDH)

Conmepxanue BUIOB JesTenbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX OCOOBIMM  00pa3oBaTEIbHBIMU TOTpeOHOCTSAMHU. [loMHMO MIMPOKO
ucnonb3zyeMbix B OOIT OOO o6mux 115 BceX 00yJarommuxces BUAOB JEATeIbHOCTU CIeayeT
YCWINTHh BUIBI NEATEILHOCTH, CHEIU(UIHBIC NI JAaHHOW KAaTETOpUU OOYYaOIIUXCS, IS
o0ecreyeHus: OCMBICIEHHOTO OCBOEHHUSI CoJiepKaHusi 00pa30BaHUs MO MPEAMETY: YCHIICHHE
PEIMETHO-TIPAKTUYECKOMN ACSITEIIbHOCTU C aKTUBU3ALIMEN CEHCOPHBIX CUCTEM; YepEeOBAHKE
BUJIOB JICSTEIBHOCTH, 3aJCHCTBYIOIIMX pa3jIM4YHbIE CEHCOPHBIE CHUCTEMbBI, OCBOCHHUE
MaTepuala ¢ OIopoil Ha alrOpUTM; «IIOIIArOBOCThY B U3YUEHUH MaTepuaia; UCIOIb30BaHUE
JIOTIOTHUTENILHON BHU3yaJIbHOM OMOphl (TJIaHBI, OOpasIbl, CXEMBI, MIA0JIOHBI, OMOPHBIC
tabiuubl). s pazButusa y odydarommxcs ¢ 3[1P ymeHust nenatrb BbIBOJBI, (POPMUPOBAHHUS
IPaMOTHOTO PEUEBOr0 BHICKA3BbIBAHKS HEOOXOJAMMO HCIOIB30BaTh OMOPHBIEC CIIOBA U KITUIIIE.
Ocoboe BHHMMaHUE CIEIYET YACIUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO Marepuasa:
COCTABJICHUE PHUCYHOUYHBIX U BEpPOATbHBIX CXEM, COCTaBJIICHUE TaOJMI], COCTaBJICHUE
KJaccupUKaIi ¢ 0003HAYCHHBIMH OCHOBAHUSIMU JIJISl KJIACCU(UKAIIMU U HAMOJHEHUE X
MpuMepaMH U JIp.

[TIpuMepHas TemaTudeckas 1 TepMHUHOTIOrHueckas Jekcuka coorsercrsyer OOIT OOO0.

st ooyqaroruxcs ¢ 311P cymiecTBeHHBIMY SBISFOTCS TIPUEMBI paOOTHI € JISKCUIECKUM
MarepuajioM 1o mpeamery. [IpoBoautcs crienuaibHas padoTa MO BBEACHUIO B aKTHBHBIM
CJIOBAph OOYYAIOIIMXCS COOTBETCTBYIOIIEH TEPMUHONOTHH. V3yuaeMbie TEpMUHBI BBOJASITCS



Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelibHA BU3YaslbHAas IMOJJEPXKKA, AITOPUTMBI paboOThI €
OIPEAEIICHUEM, OITOPHBIE CXEMBI I AKTyaIU3alud TEPMUHOJIOT U H.

Mecto yueOHOro npeamera « XuMus»> B y4eOHOM ILIaHE

B cootBerctBun ¢ denepanibHbIM rocyAapcTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHbIH mNpenaMer «XHUMHs» BXOAUT B IPEAMETHYIO
o0nacth «EcTecTBeHHOHAyUYHBIE IPEIMETHI) U ABIIAETCA 0053aTEIIbHBIM JIsl U3yYEHUS.

VYueOHbIM MIaHOM Ha €€ u3yueHre oTBeZieHo 136 ydeOHbIX 4acoB — 10 2 4 B HEJIETIO B
8 1 9 knaccax COOTBETCTBEHHO.

Copepxanue yuyeOHOro npeaMera «XuMus», npencrasieHHoe B [IpumepHoil paboueit
nporpamme, cootBerctByer ®I'OC OOO, pazpabotano ¢ yderom [IpumepHOil OCHOBHOM
o0pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro OOpa3oBaHUs MO Y4eOHOMY MpEeAMETY
«Xumus», cooTBercTByeT IlpumMepHON amanTUPOBaHHON OCHOBHOM 00pa3oBaTeNbHOU
nporpaMme OCHOBHOTO OOIIETr0 00pa3oBaHMs OOYYAIOUIMXCA C 3aJCPKKOM MCUXUYECKOTO
pa3BUTHSIL.

COLEPXXAHUE YUYEBHOI'O ITPEJIMETA «XWUMMWS»

8 KUIIACC

IlepBoHaYaIbLHBIE XUMHYECKHE TOHATHS

[penmer xumuu. Poas xumuu 6 scusnu uyenoeexa’. Tena u BemectBa. Dusndeckue
CBOMCTBa BEIIECTB. ATPEraTHOE COCTOSHUE BEWIECTB. Xumusa 6 cucmeme Hayk. Uucteie
BemecTBa U cMecu. CriocoObl pazaesneHus cmecei. [IpaBmma Ge3omacHOro oOparieHus ¢
BELIECTBAMU U Ja0OPATOPHBIM 000pya0BaHUEM. [loHamue 0 Memooax NO3HAHUS 8 XUMUL.

ATOMBI ¥ MOJEKYJbl. XWUMHUYECKHE OJIEMEHTBl. 3HAKH (CHMBOJIBI) XHUMHUYECKUX
anemeHToB. OTHOcHUTeNbHAas aroMHasi macca. [IpocTeie W CilOXHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

Xumuueckass ¢opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eewecms. OTHOCUTENbHAs MOJEKYJsipHas macca. MaccoBas J1oJis
XUMHYECKOT0 JIEMEHTA B COEAUHEHUH.

DuU3NUECKHE U XUMUYECKHE SIBJIICHUS. XUMUUYecKas peakuus. [[pu3HaKku XuMU4YecKux
peakuui. YpaBHEHUs XUMHUYECKHX peakuuid. 3aKOH COXpPaHEHUs MacChl BEIIECTB.
Krnaccudukanus XUuMUYECKUX peakinil (COeAMHEHUS, PA3IOKEHUS, 3aMEeILIEHUs, OOMEHA).

XUMHUUECKHUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKON MOCYI0M, C TpaBUIIaMU pabOThI
B J1abopaTopuu M mOpuéMamMu oOpalleHusi ¢ JJabopaTOpHBIM OOOpPYJOBAaHUEM; H3y4EHUE U
onmucaHne (PU3NIECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKHX BEIIECTB; HAOJIOICHUE
dbusnueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUIEHUE U
KOHJICHCAlMs BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE METHON IPOBOJIOKH,
B3aMMO/JICHCTBUE MENA C KUCIIOTOM ) SIBJICHUI, HAOII0ACHUE U ONTMCAHUE TPU3HAKOB IMTPOTEKAHUS
XUMHUYECKUX peakuuil (pa3ioKeHHe caxapa, B3auMOJEHUCTBUE CEPHOM KHUCIIOTBI C XJIOPHUAOM
Oapus, pasnoxenue ruapokcuna menu (II) mpu HarpeBaHuu, B3aMMOJIEHCTBHE Keje3a C
pactBopoM cosii Menu (II));u3yueHue cnocoboB paszzeneHus cmecel (C MOMOIILI0 MarHuTa,
bunbTpoBaHWE, BBHIMAPUBAHWE, JTUCTWULIIMS, Xpomartorpadus), MPOBEICHUE OYUCTKH
MOBAapEHHOW CONM; HAOMIOJCHHE W  ONHCAaHWE PE3yJbTATOB TPOBEJACHHS  OIIBITA,

3 3zech u nanee KypcHMBOM 0003HAYEHbI TEMBI, H3yUeHHE KOTOPBIX IPOBOJUTCS B 03HAKOMUTEILHOM IlTaHe. Ilemaror
CaMOCTOSITEIIBHO OIpe/IeNsieT 00bEM U3y4aeMOro Marepuara.



WUIIOCTPUPYIOIIET0  3aKOH ~ COXPAaHEHUS ~ MAacChl;  CO3AaHUE  MoOJeNed  MOJIEKYI
(IIrapocTep:KHEBBIX).

BaxxHeilne npeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB

Bo3ayx — cmeck ra3zos. CocraB Bo3nyxa. KHciopoa — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxaenue kucinopoja B mpupojie, pu3nyeckue 1 XuMUUIecKue CBoicTBa. Peakiinu ropenus
MPOCTBHIX M CHOXKHBIX BemlecTB. CrnocoObl TONy4eHUs KHUCIOpoAa B JabopaTopuu u
npomviuiienHocmu. Ilpumenenne kuciopona. [lonsitue 06 okcunax. Kpyropopot kuciopona
B ripupojie. O30H — aniomponHas MoOUPUKAYUsL KUCIOPOOq.

Tennosoti 3¢hpexm Xxumuueckou peaxyuu, MEPMOXUMUYECKUE YPABHEHUs, DK30- U
SHAOTEPMUYECKUE PEAKIUHU. TOonIugo: y2oab u Memaw. 3azpsa3HeHue 6030yXd, YCUleHue
NapHUK08020 3¢hghexma, paspyuienue 030H08020 CJOAL.

Bomopon — snemeHT u mpocrtoe BeniecTBO. HaxoxkzaeHue Bomopoaa B HPHUPOJAE,
dusnyueckre M XMMHUYECKHE CBOMCTBA (Ha TpUMEpe B3aUMOICHCTBUSA C HEMETAUIaMU U
OKCHJaMU METAJJIOB), IPUMEHEHUE, cnocobbl noyyyenus. IIoHsTHE O KUCIOTaX U COISIX.

KonuuectBo BemectBa. Mosab. MossipHast Macca. 3akoH ABorajipo. MossipHbiii 00bEM
ra3oB. PacueTsl mo xumuaeckoii popmyre. Pacuersr MaccoBO# H0M XUMUYECKOTO JIEMEHTA B
COEIMHEHNH, KOJIMYECTBA BEILIECTBA, MOJISIPHOM MacChl, MOJIAPHOro o0bema ra3oB. Pacuérsl 1o
XUMUYECKUM YPABHEHHUSIM.

Quzuueckue ceoiicmeéa 600vli. Boma. Ee cocraB, cTpoeHHe W MOJEKYNIbl. Boda kak
pacmeopumens. PactBopbl. [lomsimue 0O HACBIWEHHLIX U HEHACLIWEHHBIX PACMBOPAX.
llousimue pacmeopumocmu eewyecme 6 6ode. Pacuer MaccoBOM JJ0JM BEIIECTBA B PacTBOpE
(mporieHTHast KOHIIEHTpaIusi). MaccoBasi J10Jisl BEIIeCTBA B pacTBope. Xumuueckue ceolicmeaa
800bl (pasiodiceHue, peakyuu ¢ Hampuem, OKCUOOM Kaavyus, okcudom cepul (1V) peaxyuu c
Memannamu, KUCIOMHbIMU U OCHO8HbIMU okcudamu). llowsmue o6 ocHosanusix. Poab
pacmeopos 8 npupooe u 8 dcusHu yenogeka. Kpyzosopom 600wl 6 npupooe. 3arpsisHeHUE
IpUPOAHBIX BoA. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Bakneiiive kiiaccel HeOpraHnyeckux coennHennil. Kimaccudukanusi Heopranuyeckux
coenquHeHnii. OKCHABL: COCTaB, Kiaccuukanus (KUCIOTHBIE, OCHOBHBIC, am@omepHbie,
Hecoleoopa3zyowue - Ha npumepe okcuoa yenepooa (1) u oxcuoa azoma (11)), nomenxnamypa.
llonyuenue u XUMHYECKHE CBOWMCTBA OKCHJOB (B3aMMOJCHCTBHE C BOJIOH, KHCJIOTaMH,
menoyamu). OcHoBanus. Knaccudukanus ocHOBaHUM: IIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHul. DU3NUYECKHE U XMMHUYECKUE CBOKWCTBA OCHOBAHUU
(B3auMOJIEICTBUE C OKCUIAMHU HEMETAIIOB, KUCIOTAMHU, COJISIMU). [lonyuenue ocHo8aHuil.

Kucnotsl: cocra, kimaccudukanus, HOMEHKIATypa, (U3MUECKHE W XHUMHUYCCKHE
CBOMCTBA (B3aUMOJICICTBUE C METAIJIAaMU, OCHOBHBIMU OKCHJIaMU, OCHOBAaHUSMHU, COJISIMU, Ha
MIPUMEPE COJITHOM M CEPHOM KUCIOT), cnocoodwvl noaydenus. Psan aktuBHoctn MetaioB H. H.
bekeroBa. Conu (cpeaHue): HOMEHKIIATypa COJEH, cnocobvl nonyyenusi, B3auMOJICUCTBUE
COJIEH C METAJUIAMU, KUCIIOTaMHU, IIEJI0YaMU U COJISIMU, IIPUMEHEHHUE.

[Tonsarue 06 aMmoTepHbIX THAPOKCUAAX (HA IPUMEPE IIUHKA U ATIOMUHUSL). XUMUYECKUe
ceolicmea (83aumooelcmsue ¢ KUCIOMAMU U Welodamu, pasiodceHue npu HaspesaHuu) u
noJyiy4exue.

['eHeTnyeckast CBA3b MEXAY KJIACCAMU HEOPraHWYECKUX COCAMHEHUH. ['eHeTmueckune
PAIBI.

XUMHUUYECKUN 3KCIIEPUMEHT: KAYECTBEHHOE OIPEICIICHUE COJEP/KAHUSA KHUCIOpOJa B
BO3/lyX€; TOJIyd€HHE M H3Yy4YCHUE CBONCTB KHUCIOPOJa; HAOIIOACHUE B3aUMOIEHCTBUS
BEIIECTB C KHUCJIOPOJOM UM YCIIOBHSI BO3HUKHOBEHHUSI U TPEKpAIICHUS TopeHus (moxkapa);



O3HaKOMJIEHHE € 00Opa3llaMu OKCHJIOB W OINKMCAHME HMX CBOWCTB; MOJYyYEHUE U H3y4EHUE
CBOWCTB BOJOpOJa (TOpeHue); HaONIOJACHHE OO0pa3loB BEMIECTB KOJMYECTBOM | MOJb;
UCCIIeIOBaHUE OCOOEHHOCTEM pPACTBOPEHHUS BEIIECTB C Pa3JIMUYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHHE PACTBOPOB C OINPENEIEHHOW MAacCOBOW JOJEN pacTBOPEHHOIO BEUIECTBA;
B3aMMO/JICHCTBHE BOJBI C METa/llaMU (HaTpueM M KaybIlMeM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U IIEJIOYEH C TOMOIIbIO HHAUKATOPOB;
uccleloBaHue 00pa3lioB HEOPraHWYECKHX BEUIECTB pA3JIMUHBIX KJIACCOB; HAOIIOJEHUE
U3MEHEHUSI OKpPacCKM MHAMKATOPOB B pacTBOpax KHUCIOT W WIEJNOYEH; U3Yy4YEHUE
B3aumozeiicteus okcuaa meau(Il) ¢ pacTBopom CEpHOW KHUCIOTHI, KUCIOT C METaJJIaMu,
peaKkuuil HEWTpaau3alMy; MOJIYYECHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajla JPYTMM U3 pPacTBOpa COJIM; PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMeE
«BaxHenre KJIacChl HEOPraHUYECKUX COCTUHEHUI.

Hepuoanuecknii 3axoH 1 Ilepuoanyeckas cucrema

xumn4yeckux 3jeMenToB /. . MenaeneeBa. Ctpoenne aToMmoB. XMMHUYeCKas

cBsi3b. OKHCIMTENIbHO-BOCCTAHOBUTEIbHbIE PeAKIMHU

[lepBble MOMBITKH KJIACCU(UKALUU XUMUYECKUX 3JeMEeHTOB. [loHsATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILEIOYHBIE U IIEJTOYHO3EMEIbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHbHIEC
ras3el). DnemeHmol, Komopuvle 00pazyrom amgpomepHvle OKCUObL U 2UOPOKCUOBL.

Ilepmonnuecknii  3akoH. llepuonnueckass cucreMa XHMHUYECKHX — DJIEMEHTOB
. U. MenneneeBa. Koporkonepuonnas u oauxnonepuoonas ¢Gopmbl [lepuonnueckoi
cucrteMbl XxuMu4eckux 3yeMeHToB . M. Menneneesa. Ilepuonsr u rpynmbl. Ousnyeckuit
CMBICJI IIOPAZIKOBOIO HOMEpPA, HOMEPOB IIEPUOIA U IPYIIILI IJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX siaep. HMzomonsl. InekTpoHbl. CTpoeHHe
ANEKTPOHHBIX 000JIOYEK aTOMOB NepBbIX 20 XuUMHUECKHX 3iieMeHTOB llepuogmueckoit
cucremsl /1. U. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 110 €0 MOJIOKEHUIO B
ITepuonnueckou cucreme Jl. . Mennaeneesa.

3axonomepHocmu U3MEHeHUsl COUCME JJIeMEHMO8 MAblX Nepuodo8 U 2lAGHbIX
HOOSPYNN, 8 3a8UCUMOCIIU OM AMOMHO20 (NOPSAOK06020) HOMepa 3Hauenue [lepuoouueckozo
3axona u llepuoouyeckou cucmemvl XUMUYECKUX OINeMEeHmMO8 Ol pa3eumusi HAYKU U
npaxmuxu. /{. U. Menoenees — yuénvlil u eparicoanuH.

Xnumuueckass — cBsa3b.  KoBaneHTHass — (mojisipHass WM HENOJSIpHAsi)  CBSI3b.
IneKkmpoompuyamenbHoCms amomo8 Xumudeckux snemenmos. IoHHas CBs3b.

Crenenp okucneHusa. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoueccel
OKHCJICHHSI 1 BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

XVUMHUYECKUHN SKCIEPUMEHT: M3ydyeHUE OOpa3I[OB BEIIECTB METAIIOB U HEMETAJJIOB;
B3aUMOJIEMCTBHE THIPOKCH]IA IUHKA C PACTBOPAMH KHCJIOT U LIEJIOYEHN; TPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIMX HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUHUil (ropeHue,
PEaKIH pa3IoKEHUs, COSIUHEHMUS).

MeknpeaMeTHbie CBSI3H

Peanuzanuss MeXNpeIMETHBIX CBSI3€M TNpM H3Yy4YEHUM XUMUM B 8§ Kiacce
OCYIIECTBIIICTCSl Ye€pe3 UCIOIb30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U
MOHSITUM, SABJISIOIIMXCS CUCTEMHBIMHU JUISI OTACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01mue ecTeCTBEHHO-HAY4YHBIC TMOHATHS: HAy4HbIA (DAKT, TUIOTE3a, TEOpHUsl, 3aKOH,
aHaJ M3, CHHTE3, KIacCH(pUKAIUsi, TEPHOJUYHOCTh, HAONIOACHUE, OKCIICPUMEHT,



MOJICTMPOBAHUE, H3MEPEHHE, MOJIENb, SIBICHHUC.

dusnka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
PaJIMOaKTHBHOCTh, MOJICKYJIA, BJICKTPHUYCCKUI 3apsj, BEIICCTBO, TEJIO, 00BEM, arperaTHOC
COCTOSTHHE BEIECTBA, ra3, GU3NUECKUE BETUIMHBI, CIMHUIIBI U3MEPEHHS, KOCMOC, TIAHETHI,
3BE3b1, CoHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MuHEpanbl, TOpPHbIE MOPOAbI, IOJE3HbIE
UCKOIIaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYecKasi peakuust

[lepnonnueckuii  3akoH. Ilepmoamueckas cucreMa  XMMHYECKHX — 3JIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTA B UBMEHEHHH CBOMCTB XMMHYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, KaIWs, KaJbLUUs U UX COCAUHEHUH B COOTBETCTBUM C
MIOJIOKEHUEM DJIEMEHTOB B lleproauueckoi cucteme U CTpOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHAbl XMMHYECKOM CBSI3H. THUIIBI KPUCTAUIMYECKUX PEHIETOK,
3a8UCUMOCTb CBOUCME BeWeCcm8ad Om Muna KpUCmaiiudeckol peuémrku U 6U0a XUmMudecKou
CBA3U.

Knaccuukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHMX BEHIECTB (MEXKIyHApOIOHAs H
TpUBUAIbHAs). XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSALIMXCS K Pa3JIMYHBIM Kjaccam
HEOPraHUYECKUX COCAUHEHUM, TCHETHUECKAas CBA3b HEOPTAaHUUECKUX BEILECTB.

Knaccudukanusa XuMUYECKMX peakUWid MO pa3lIUYHbIM MpHU3HAKaM (10 YHCIY M
COCTaBy Y4YacTBYIOLIMX B PEaKIMHM BEUIECTB, MO TEMIOBOMY 3((EeKTy, MO0 H3MEHEHUIO
CTETICHEW OKUCIEHUS XUMHYECKHX OJEMEHTOB, [0 00pamumocmu, nNo  Y4dcmuio
Kamanuzamopa). IK30- U SHAOTEPMUUYECKHUE PEAKIUU. TepmoxumuiecKue ypasHeHus.

llonamue o cropocmu xumuyeckou peaxyuu. Ilonamue 06 obpamumeix u
HeoOpamuMbvlx Xumuyeckux peakyusx. Illonamue o 20MO2EHHBIX U 2eMePO2EHHbIX PEeAKYUSIX.
llonamue o xumuueckom pasnogecuu. CmeweHue Xumuyeckoeo paeHosecus. Daxmopul,
GRUAIOUWUE HA CKOPOCMb XUMUYECKOU PEeaKyull U NOJIOICEHUE XUMULECKO20 PABHOBECUSL.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKI[MU, SJIEKTPOHHBINA OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENIbHOU peakiuu. COCTaBIEHUE YPABHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuid ¢ UCIOJIb30BAHUEM METO/A AJIEKTPOHHOIO OanaHca.

Teopust SJIEKTPOAUTUYECKON IHCCOLMAMU. ODJIEKTPOJIUTHUYECKAS IHCCOLMAIIUS.
DNEKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHbl, aHuOHBL. Mexanuzm ouccoyuayuu eeujecms c
PAa3uuHbIMU guoamu xumuueckou ceazu. llonamue o cmenenu ouccoyuayuu. CUIbHBIE U
cia0ble SJIEKTPOIIUTHI.

Peakunu nonHoro oOMeHa. Y ciaoBusl MPOTEKaHUS peaKlnii HOHHOTO OOMEHa /10 KOHIIA.
IlonHble M COKpAIIEHHBIE MOHHBIE YPAaBHEHUs peaKkIui. XHMUYECKUE CBOMCTBA KHUCIOT,
OCHOBAHMI M COJe B CBETE MPEACTABICHUN 00 3eKTponuTudeckon nuccounanuu. Cpena
pactBopa. KauecTBeHHbIE pEaKUMM Ha KAaTHOHBl M AHUOHBL XJIOpUI-, OPOMHJI-, MOIH]I-,
cynab(dar-, kapOOHAT-, CUIUKAT-, (pochaT- aHUOHBI, THAPOKCUA-UOHBI, KATUOHBI aMMOHMUS,
Mar"usi, Kajablius, aTFOMUHHUS, xene3a (2+) u (3+), meau (2+), IUHKA, TPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpaXx.

XVMMHYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOAEIISIMU KPUCTAJUIMYECKUX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAUIOB M HEMeTauioB (Tpadura W amMmasa), CIONKHBIX
BEUIECTB (XJIOPHUIA HATPHUsI); UCCIIEI0BAHNUE 3aBUCUMMOCTH CKOPOCTH XUMHUUYECKON pEeaKluu OT
BO3/IEUCTBUS pa3IMYHbIX (DaKTOPOB; UCCIIEAOBAHHUE HJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB,



mpolecca JTUCCONMAIlMK  KUCJIOT, IMIeNodYed ©W  coiied  (BO3MOXHO — HCIOJIh30BAaHUC
BUJICOMATEPUAIIOB); TIPOBECHHE OIMBITOB, MILTIOCTPUPYIOIINX MPU3HAKY TPOTEKAHUS PEAKITAN
MOHHOTO oOMeHa (o0pa3oBaHHME OCaJKa, BBIJICJIEHHWE Tra3a, OOpa3OBaHHE BOJIbl); OIIBITOB,
WUTIOCTPUPYIONTUX TIPUMEPHl  OKUCIIUTEIHLHO-BOCCTAHOBUTEILHBIX PEaKIUid  (TOpeHue,
PEaKIuU Pa3JIOKEHHUs, COSAMHEHHUS); pacrio3HaBaHNUE HEOPTraHUYECKUX BEIIECTB C MTOMOIIBIO
KaueCTBECHHBIX PEaKIIMi Ha HOHBI; PEIICHNE SKCIIEPUMEHTAIILHBIX 3a]1a4.

HeMeTa/ibl 1 MX COeJMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CtpoeHne U (pU3MYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TajlOrCHOB.
XHUMUYECKUE CBOMCTBA HA MIpUMeEpeE XJIopa (B3auMOJECHCTBUE C METaNIaMH, HEMETaJUIAMU —
BOJOPOJAOM U KHUCIOPOJOM, wenouamu). XiiopoBogaopod. ConsiHas KUCIOTa, XMMUYECKUE
CBOWCTBA, nojayueHue, TpUMEHEHUE. [lelicmeue Xxnopa u X10po800OPOOA HA OpP2aAHUIM
yenogeka. BaxxHenme XJI0puabl U UX HAXOKICHHUE B IPUPOE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHMSI aTOMOB
KHCJIOPOJIa U cepbl. XapaKTEPHBIE CTEIIEHH OKUCIICHUSI.

Crpoenne u (usnueckue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpPBL
ANnoTponHble  MOAM(PUKAIMU KUCIOpOJa M cepbl. XUMUYECKHUE CBOMCTBA CEpbl
(B3aUMOJEUCTBUE C Hememaalamu — BONOPOIAOM U  KHCIOPOIOM, METaJUIaMH,

KOHYEHMPUPOBAHHbIMU ~ A30mHOU U cepHoti  kucromamu). CepoBOAOPOI: CTPOCHHE,
busznuecKkre 1 XuMHUYECKHe CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
CEphI KaK MPEACTaBUTEH KUCIOTHBIX OKCHI0B. CepHast KUCIO0Ta: (PU3NICCKHUE M XUMUYCCKHEC
cBoiictBa (obmue u crnernuduyeckre). Coau CEepHOM KUCIOTHI, KaUeCTBEHHAs peakius Ha
cynbdar-uoH. CepHucTas KuciaoTa. Xumuuyeckue peakyuu, Jjexcawue 8 OCHOGe
NPOMBIULIIEHHO20 CNOCOOa noydenus cepHol kuciomsl. Haxoxenue cepbl U €€ COeAMHEHUI
B mipupoze. [IpumeHeHue ceprl U €€ COeTMHEHHI B OBITY U B MPOMBIIIJICHHOCTU. XuMmuueckoe
3aepssHeHue oKpyxcarouel cpedbl COeOUHEHUAMU cepbl (KUCTOmHbIe 00HCOU, 3A2PA3HEHUE
6030yXa U 8000EMO8), CNOCOOBL €20 NPedoMBPAUSEHUSL.

OO6mrast xapakTepucTuka 3jieMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB
azota u (ocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHEe B TpUpoae, (UINYECKHE U XUMHUYECKHE CBONCTBA
(B3auMOICIICTBUE C METAITIAaMU W HEMETAUIaMU - KUCTIOPOAOM U BOAOposIoM). KpyroBopoT
a3oTra B mpupoje. AMMHAK: PU3NIECKUE W XMMHUYECKHE CBOWCTBA (OKHCIICHHE, OCHOBHBIC
CBOWCTBAa BOJHOT'O pacTBOpa), noayuenue W TpuMeHeHne. Colu aMMOHHS: COCTaB,
dusnueckre W XUMHUYECKHE CBOMCTBA (pa3IOKEHWE, B3aMMOJICHCTBHE CO IIEJI0YaMU),
npuMeHenue. KauecTBeHHast peakiiys Ha MOHBI aMMOHHS. A30THAsi KUCIIOTa, €€ GU3NIECKUE
U XAUMHWYECKHE CBOMCTBa (00mme u cnerududeckue), noayuenue. Hutparsl (pa3iokeHue).
Azotuctas kucnora. Mcronb3oBaHue HUTPATOB M COJICH aMMOHHS B KAYECTBE MUHEPATbHBIX
ynoopenuil. Xumuueckoe 3acpsazHeHue OKpydcaowell cpeovl COeOUHEHUSAMU a30ma
(Kucnomuule 004coU, 3a2ps3HeHUe 8030yXd, NOUEbL U B000EMOS).

®dochop, arromponuvie moougpuxkayuu Gocgopa, GU3NUECKUE U XUMUUYECKHUE
CBOMCTBA (B3aMMOJICHCTBHE C METANIaMU, HEMETAIIIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U
cepnou kucnomamu). Oxcun dochopa (V), oprodbochopHas kuciora: (unyeckue u
XUMHUYECKUE CBOWCTBA, nonyuenue. [lonamue o munepanvhvlx yO0OOpeHUsx: HUMPAmMvl u
Gocpamul. [lonamue o komniekcHvlx y0oobperusx. O0IIas xapakTepucTruka 31eMeHToB [VA -
rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB YyIjlepojaa U KpeMHUs. BaJeHTHOCTh U XapaKTepHbIC
CTETNICHU OKHCIJICHUS aTOMOB yriepoja U KpemHus. PacmpocTpaneHnue yrieponaa B MPUPO/IE,



XapaKTEpHbIE CTETIEHU OKHCIICHUSI.

Yrnepon, amtorpornHbie Mmonudukanuu (rpadur, anmmas), Gusudeckue U XUMUIECKUC
CBOMCTBA NPOCTBIX  BeUIeCTB  (B3aMMOJEHCTBHE C  METaUlaMH, HEMeTallJlaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHoll kKuciomamu). Ancopouus. KpyroBopot yriiepoaa
B mnpupoge. Okcunabl yriaepoaa, UX (PU3NYECKHE M XUMHYECKHE CBOMCTBa, MOJNy4YEHUE
U IpUMEHEHUE, JCHCTBUE HA OPraHu3M 4YelIOBeKa. JKojocuieckue npoobaemvl, C8sI3aHHble C
okcudom yenepooa(lV), eunomesa 2onobanbHo20 nomenneHus KiumMama, HAPHUKOBDLU
aghghexm. YrolbHASI KUCIOTA U €€ COMM, UX (PU3UYECKUE U XUMHUYECKUE CBOMCTBA, NOJIyYeHUe
u npumernerue. KauecTBeHHast peakius Ha kapOoHaT-uoHsl. Vcnonb30BaHne KapOOHATOB B
OBITY, METULIUHE, TPOMBIIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

OOmue mnpeacraBiaeHUs 00 OCOOCHHOCTSIX COCTaBa M CTPOEHHUS OpPraHMYECKHUX
COCIMHEHUN yriepoja (Ha mpuMepe MeTaHa, dTWICHA, dTaHOJa, YKCYCHOM KHUCIOTHI. Hx
cocmag u xumuyeckoe cmpoenue. Knaccuguxayus opeanuueckux eewjecms. lloHsiTue o
OMONOTHYECKN BAXKHBIX BEIIECTBAX: KUpPaX, OelKax, yriieBoJax — WM WX POJH B KU3ZHU
yenoBeka. MamepuanbHoe eOUHCMB0 0P2AHUYeCKUX U HeOPSAHUYECKUX COeOUHEHU.

Kpemuuii, ero ¢usnueckue u XuMUYECKHE CBOMCTBA (Ha MpUMeEpe B3aUMOJCUCTBUS C
MeTaJUIaMU ¥ HEMETaJUIaMH), noJyyenue u npuMenenue. CoeouHenus Kpemuusi 8 npupooe.
Obwue npeocmasnenusi 06 oxcuoe kpemuusa(lV) u kpemHnuesou rucnome. Cunuxamol,
Qusuueckue u xumuieckue c80UCmMaa, noyierue u npumeHenue 8 Ovbimy, NPOMbIULIEHHOCMU
(6 MeOUYUHCKOU, IIEeKMPOHHOU, CmpoumenvHou u Op.). Baoxcuetiwue cmpoumenvhvle
mMamepuanel: Kepamukd, cmekio, yemenm, bemon, sxenezooemon. IIpobnemsr 6e3onacroco
UCNONBL306AHUS CIPOUMETbHBIX MAMEPUATO8 8 NOBCEOHEGHOU HCUIHU.

XUMUYECKUHN SKCIEPUMEHT: U3y4eHUE 00pa3L0B HEOPraHUUYECKUX BEILECTB, CBOMCTB
COJITHOW KHCJIOTHI; TIPOBEICHHE KAaUE€CTBEHHBIX PEAKIMi Ha XJIOPHUI-WOHBI U HAOJIOJICHHE
MIPU3HAKOB WX TMPOTEKAHWS, OIBITHI, OTpaKaromue (GU3NUCCKHE M XMUMHYECKHE CBOWCTBA
TaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO UCIIOJIb30BAaHUE BUICOMATEPHAIIOB); 03HAKOMJICHUE
c oOpazmamMu XJOpHAOB (TAJOT€HHUIOB); O3HAKOMJICHHE C oOpasiamMu cepbl U eé
coeMHEHUSIMHU (BO3MOXKHO WCIOJB30BaHNE BHEOMATEpUaloB); HaOIIOJCHWE TMpolecca
OOyTJIMBaHUsS caxapa MoJ| JACHCTBUEM KOHIEHTPUPOBAHHOW CEPHON KHCIIOTBI, MU3YYCHHE
XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIOTHI, TPOBEACHUE KaUeCTBEHHOW peakluu
Ha cynb(}ar-uoH U HAOMIOJEHUE IPU3HaKa €€ MPOTEeKaHUs; 03HAKOMIIEHHE C (PU3NYEeCKUMU
cBoWcTBaMH a3oTa, ¢ochopa H HUX COCAUHEHHH (BO3MOXXHO  HCIOJB30BAHUE
BUJIEOMATEePHAJIORB), 00Opa3liaMu a30THBIX U (GOCHOPHBIX yIOOpPEHHUI; MOTyuYeHUEe aMMHUaKa 1
U3Y4YE€HHE €r0 CBOMCTB; MPOBEACHUE KAUECTBEHHbBIX PEaKlnii Ha MOH aMMOHUS U pocdart-non
U U3Yy4YEHHE MPU3HAKOB UX MPOTEKaHUsA, B3aUMOIECHCTBUE KOHIEHTPUPOBAHHOM a30THOU
KUCIIOTHl C MEIbl0 (BO3MOXKHO HCIOJIb30BaHUWE BUIEOMATEPUANIOB); M3YYEHUE Mojieliel
KPUCTAINTMYECKUX PEHIETOK anMasza, rpadura; 03HAKOMIJIEHHE C MPOLECCOM afCcOpOIHH
pPacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YTIIEM M YCTPOWCTBOM MPOTHBOTAa3a; MOTYYCHHUE
YIJIEKUCIIOr0 Tra3a U H3YUYEHHE €ro CBOMCTB; MPOBEICHHE KAaYeCTBEHHBIX pEAKIUN Ha
KapOOHAT- W CHUJIMKAT-MOHBI W W3YYCHHE MPHU3HAKOB WX MPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CUITMKATHON MPOMBIIUICHHOCTH; PelIeHNE SKCIEPUMEHTAIBHBIX 3314 110 TEME
«BaxkHenne HeMEeTAJIbl U UX COCITMHECHUS.

MeTtajlibl 1 HX COEeIMHEHUS

OO6mas xapakTepUCTUKAa XMMHUYECKHX 3JIEMEHTOB — METAUIOB Ha OCHOBAaHHUHM WX
nonoxenuss B llepuomnueckor cucreme xumuueckux 3jeMmeHToB [l . Menneneea u
ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTamiuueckas CBsA3b M MeETajuIMdecKas



KpUCTaJUIMYECKask peli€TKa. DICKTPOXUMUUECKU Y psii HAPsIKEHUI MeTaioB. duznueckue
1 XMMHYECKHE CBOMCTBA METAIJIOB (B3aUMOJCICTBUE C KUCIOPOAOM, BOAOM, KHUCIOTaMu).
Obwue cnocobvl noayuenusi memannog. llowamue o KoOppo3uu Memainnos, OCHOBHbIE
cnocoowl 3awumol ux om kopposuu. Cniagvl (cmanwv, 4yeyH, 0OPATIOMUHUL, OPOH3A) U UX
npumenerue 6 6bIMy U NPOMbIULIEHHO CIU.

[lemounblie MeTaIbl: NoJiokeHUE B [lepuoauyeckoi cucreMe XUMUYECKHX AJIEMEHTOB
1. . MenpneneeBa; crpoenue aroMoB. Haxoxaenne B mpupoge. PU3ndeckre 1 XUMUUYECKHE
cBoiicTBa (Ha mpuMepe HaTpusi U Kanusi). OKCUAbl W THUIPOKCHUIBI HATPUS M Kaywsl.
[IprumeHeHne mEenouYHbIX METAJUIOB U UX COCANHEHUN.

[[lemouHO3€eMENBHBIE METAUIBI MATHUM W KalbUUW: noyiokeHue B lleproanueckoit
cucreme xuMmuueckux 3ineMeHToB /. Y. MenneneeBa; cTpoeHHE MX aTOMOB; HaXOXJICHUE B
npupoae. PU3nYecKue U XUMUYECKUE CBOMCTBA MArHUS U KallblvsA. BaxkHelmme coeTuHEHUS
Kanblus (OKCUI, TUIPOKCUA, CONH). JKécmKrocmb 600bl U cnocodbl eé ycmpaHeHus.

AmomMunumii: nojoxenue B Ilepuoanyeckoil cuctemMe XUMHYECKUX 3aemMeHToB Jl. M.
MeHpneneeBa; CTpo€HUE aToOMa; HaxoxkJaeHue B mnpupoae. Duznueckue M XUMHUYECKHUE
CBOMCTBA aMIOMUHUA. AM(POTEPHbIE CBOMCTBA OKCU/IA U THIPOKCUIA AITFOMUHUSA.

Kenezo: mnomoxenne B llepuoamyeckol cuUcTEME XHMHUYECKHX DJIEMEHTOB
1. . MeHieneeBa; CTpOEHHE aTOMa; HaXOXIeHUE B npupoje. Ou3nueckue 1 XUMUYECKUE
CBOMCTBa JKeje3a (B3aMMOJICMCTBHE C MeTajllaMU, KHCIOTaMM M CcojisiMu). OKCH/IBI,
ruapokcuasl u conu xene3a(ll) u sxenesza(lll): coctas, cBOMCTBA U noyueHuUe.

XVUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METAJUIOB W CIUIABOB, HMX
(bU3MYECKUMU CBOMCTBaMH; U3Y4YEHUE PE3yIbTATOB KOPPO3UU METALIOB (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCHUCTBUS OKCHAA KaJIbIUS U
HaTpUsl C BOAOW (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB); HUCCIEIOBAHUE CBOWCTB
KECTKOW BOJIbI; TMpoIlecca TOPEHMs jKejle3a B KHUCIOopoJe (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHUAJIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMid Ha HOHBI (MarHws,
Kanblusd, amoMunus, nuaka, xenesa(ll) u xenesa(lll), menu(Il)); nabmronenue u onrcanue
MPOLIECCOB OKpaIllMBaHUsl IUIAMEHU HWOHAMM HaTpHs, Kaiusg M Kalblus (BO3MOXKHO
WCIIOJIb30BAaHUE BHUICOMATECPUAIOB); HCCIENOBaHUE aM(OTEPHBIX CBOWMCTB THAPOKCHIA
ATIOMHUHUS ¥ TUAPOKCHIA IIUHKA; pEIIEHHE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeime
METAJUIbl U UX COETUHEHUS.

Xumus u okpyxycarouwan cpeoa

Hoegvle mamepuanvl u mexnonoeuu. Bewjecmea u mamepuansl 8 NOBCEOHEBHOU HCUZHU
yenoeexka. Xumus u 30oposve. bezonacrnoe ucnonvszosanue geujecme u XuMUyecKux peaxyuti 8
ovimy. llepsas nomows npu xumuueckux oxcoeax u ompasieHusx. OCHOBbI IKOI02UUECKOT
epamomuocmu. Xumudeckoe 3azpssHenue oxKpyxcaioweu cpeovl (npedeibHds 00nyCmumas
konyenmpayus sewecms — I1/[K). Ponb xumuu 6 pewenuu dK0102utdeckux npooiem.

LIpupoonwvie ucmounuxu y21e6000p0008 (Y2016, NPUPOOHDBILL 243, Hehmb), NPOOYKMbL UX
nepepadvomxu, ux pojvb 6 Obimy U NPOMbIUTEHHOCTU.

Xumuueckuu 3Kcnepumenm. u3zyyeHue o0OpA3YO8 Mamepuanros (Cmekaio, Cniaevl
Memannos, NOIUMEpPHble MAMepPUansl).

MexknpeaMeTHbie CBS3H

Peanuzanusa MeXnpeAMETHBIX CBS3€d MNOpU M3Yy4eHMM XUMHM B 9 Kiacce
OCYIIECTBIIICTCSl Ye€pe3 UCIOIb30BAHUE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U
MOHSATUHN, SIBISIOIIMXCA CUCTEMHBIMU I OTHAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O



IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH, TEOPHS,
aHanmu3, CHUHTe3, Kiaccuukamus, TMEePUOJUIHOCTh, HAONIOJCHUE, JKCIEPUMEHT,
MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJEb, SBICHHWE, IMapHUKOBBI A((EKT, TEXHOIOTHS,
MaTepUaIIbL.

®dusuka: marepus, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIUJ, H3OTOIIHI,
PaIMOAaKTHBHOCTh, MOJICKYJa, OJJICKTPUYECKHA 3apsj, TPOBOAHUKH, TIOTYIPOBOTHUKH,
JUDJIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TEJIO0, 00BEM, arperaTHOEe COCTOSTHUE BEIeCTBa, ras,
pacTBOp, PAaCTBOPUMOCTh, KPUCTAIMYECKAs pPEmIéTKa, CIUIaBbl, (PU3NYECKHE BEINYUHBI,
SMHUITBI U3MEPEHHS, KOCMUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

buonorus: dorocunres, apixanue, 6uocdepa, sKoCUCTEMa, MUHEPAIbHBIE YI00OpEHUS,
MHUKPORJIEMEHTBI, MAaKPO3JIEMEHThI, TUTATEIHHBIC BEIIICCTBRA.

I'eorpadus: armocdepa, ruapocdhepa, MHUHEpPATbl, TOPHBIE MOPOJBI, TOJE3HBIE
MCKOITaeMbI€, TOTIJIMBO, BOJTHBIE PECYPCHI.

BeinosiHeHne NPaKTHYECKUX padoT

[Ipu mnpoBeneHMn mpakTUYECKOW pabOThl KaXIbI €€ JTalm  BBINOJIHACTCS
obyuarouumucs ¢ 3I1P BmecTe ¢ yuutenem u noj ero pykoBoactsoM. Ha nocke o0s3aTesibHO
BBIBEILIMBAIOTCS MTPaBHJIa TEXHUKU O€30MIaCHOCTH, COOTBETCTBYIOIINE TaHHOMY By pPaOOTHl,
JaeTcs TpaBWibHas 3amuch (OPMYN M YKa3bIBaeTCs IeNb MpoBeAeHHUs padoTel. [lpu
HEOOXOJAUMOCTH JIa€TCsl BU3YaJIbHBII aJTOPUTM BBIOJHEHUS 3a7aHMs. DTO CHOCOOCTBYET
OCO3HAHMIO O0YYAIOIIMMUCS BBITOJHAEMBIX IEMCTBUI M MOJYYEHHOI'O Pe3yJIbTara.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTePUAJIbI 10 XUMHUHU

JlJis opraHu3anuy MPOBEPKH, ydeTa U KOHTPOJIS 3HAHUN O0YUYarOIIUXCsl MO MPEAMETY
IpPEIyCMOTPEHBl KOHTPOJIbHBIE pabOThl, CAMOCTOSATENbHbIE PAOOTHI, 3a4€Thl, MPAKTUYECKHE
paboThl, TecTupoBanue. OJHUM U3 METOI0B KOHTPOJIS pE3yJIbTaTOB 00 yUeHUS 00yJaronuXcs
c 3IIP sBnsieTcsl METOA TMOJMBAPUATHBHOT'O SKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU
oTBeTaMHu. Ero OTIMYUTENBbHBIMU 4YEpPTaMH SIBISIOTCS ONEPAaTHBHOCTb, BBICOKAs CTEMEHb
WHINBHUIYaTN3alli1 3HAHUH, CPABHUTEILHO MaJjible 3aTpaThl BpEMEHU M TpyJa Ha MPOBEPKY
OTBETOB 00 yYaIOITIXCH.

Hna obyuatomuxcs ¢ 3I[IP BO3MOXHO H3MEHEHHE (QOPMYIUPOBKHM 3aJaHUN Ha
«TIOIIArOBYIO», aJamnTalus MpeIaraeMoro oOydaromeMycs TeCTOBOr0 (KOHTPOJIBHO-
OLIEHOYHOT0) MaTepuaia: UCTIOJIb30BaHUE YCTHBIX U MHUChbMEHHBIX MHCTPYKIUH, YIIPOIIIEHUE
JUTMHHBIX CIIOKHBIX ()OPMYJIMPOBOK MHCTPYKIIUM, PELICHHE C OTIOPOil Ha alroput™, oOpasell,
UCTIOJIh30BaHKE CIIPABOYHON HH(POPMAIIUH.

IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O TIPEJMETA «XUMWS»
HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHMA

B niennom pesynbrarsl ocBoeHus odydarommmucs ¢ 311P yaebroro nmpeamera « XuMHs»
JOJDKHBI COBIAJIaTh C pe3ysibTaTaMy MPUMEPHOM paboueil mporpaMMbl OCHOBHOT'O OOIIIETO
obOpasoBanus. Hanbomnee 3HAaUMMBIMU SBIISIIOTCS:

JIMUHOCTHBIE PE3YJIBTATDI:
MOTHBALIMA K O0OYUYECHHUIO U LI€JICHAIIPABICHHON MO3HABATEIbHON 1€ TEIbHOCTH;



yCTaHOBKAa HA OCMBICIIGHHE JIMYHOTO ONbITa, HAOMIOACHUN 32 XUMHYECKUMU
AKCIIEPUMEHTAMH;

OpHUEHTAIMs Ha MPaBUJIa UHAUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€3011aCHOT0 TOBEICHU S
MIPU B3aUMOJECHCTBUU C XUMHUYECKUMU BEIIECTBAMU U COETUHEHUSIMU;

IPaKTUYECKOE U3yueHue npodeccuii 1 Tpyaa pa3inyHOro poja, B TOM YHCIIE HA OCHOBE
OPUMEHEHUSI H3Yy4aeMOro IMpEeIMETHOro 3HaHUs (Hampumep, JadOpaHT XHUMHUYECKOTO
aHajm3a);

YBO)XECHHE K TPYAY U PE3yNIbTaTaM TPYIOBOH JAESITEIBHOCTH;

FOTOBHOCTH K OCO3HAHHOMY MOCTPOCHUIO AaJbHEUIIEH UHINBUYAJIbHOW TPACKTOPUHU
oOpa3oBaHUsI HAa OCHOBE OpPUEHTHUPOBKM B MHUpPE MNpodeccuid U NpoPecCHOHATBHBIX
MPEANOYTEHUH, YBAKUTEIBHOIO OTHOLIEHUS K TPYAY;

OCO3HAHME CBOETO MOBEICHUSI C TOUKU 3pEHUsI OMACHOCTH WJIM O€30MacHOCTH s ce0st
WIH JIJIS1 OKPYXKAIOLIUX;

OCHOBBI 3KOJIOTMYECKOM KYJIbTYPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOT0 MBIIUICHUS, MPUOOPETEHHE OMbITa SKOJOTMYECKH OPHUEHTHPOBAHHOM
NPAKTUYECKON AESATENBbHOCTH B dKU3HEHHBIX CUTYALIHX;

OCO3HAHUE TMOCIEACTBUM U HETIPUATHE BPEIHBIX MPUBbIUEK (YIMOTPEOICHUS aTKOroJIs,
HapKOTHUKOB, KYPEHHUsI) U UHBIX POpM Bpena Juist PU3NUECKOro U MCUXUYECKOTO 3/I0POBbS;

MPUHATUE PELIECHUN B )KU3HEHHOW CUTYyalluy HA OCHOBE IEPEHOCA MOJYYEHHBIX B X0/
o0yueHus 3HaHUH B aKTyaJbHYIO CUTYallUIO, BOCIIONHATH AePUINUT HH(OpMAIUK;

TOTOBHOCTh OTOMpaTh M HCIOJIB30BaTh HYKHYIO HH(OpMalUIO B COOTBETCTBUHU C
KOHTEKCTOM XU3HEHHOW CUTYAIIUH.

METAINPEAMETHBIE PE3YJIBTATDBI

Oe¢nadenue ynugepcanbHbIMu y4eOHbIMU NOZHABAMETbHBIMU OCUCMEUAMU:

BBISIBJISITH IPUYMHBI U CJIEJICTBUS MPOCTHIX XUMUYECKUX SIBIICHUN;

OCYIIECTBIIITh CPaBHEHHUE, KIACCU(DUKAIUIO XUMHYECKUX BEIIECTB IO 3aJlaHHbIM
OCHOBAHMSIM ¥ KPUTEPUSIM JIJIS YKa3aHHBIX JIOTHYECKHUX OTepaIlnid;

CTPOUThH JIOTUUECKOE CYXICHHUE IOCJIe MPEABAPUTEIHLHOTO aHaIM3a, BKIIIOYAIOIICe
YCTaHOBJICHUE TTPHYMHHO-CJICICTBEHHBIX CBS3CH;

BBIABJIATh  JepuuuThl  MHGOPMALMM, [JAHHBIX, HEOOXOAUMBIX JUIsl  PElICHUS
MMOCTaBJICHHOM 3a/1auM;

npeoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUJA B IPYrou (TabauIly B TEKCT U TIp.);

CO3/1aBaTh, IPUMEHTh U MPeoOpa30BbIBATH 3HAKU U CUMBOJIBI, MOJICIIM U CXEMBI JIJIS
pernIeHns y9eOHBIX ¥ TIO3HABATEIBHBIX 3371a4 C IIOMOIIBIO TIeAarora;

C MOMOIIBIO TIeJarora MPOBOJUTh XUMUYECKUN OMBIT, HECIOKHBIA IKCIIEPUMEHT, IS
YCTaHOBJICHUSI OCOOEHHOCTEH OOBEKTAa W3YUCHHs, NPUIMHHO-CICIACTBEHHBIX CBSI3CH U
3aBUCUMOCTEN 00BEKTOB MEXAY COOO0i;

C MOMOIIIBIO TIEIarora Wik CaMOCTOATEILHO POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 110
pe3ysbTaTaM MPOBEACHHOTO HAOIIOIEHNS, OTIBITA;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE XUMUYECKHUX ITPOIIECCOB U WX MOCIICICTBHSI;

UCKaThb WM OTOMpaTh WHGOpPMAIMIO WJIM JIaHHbIE W3 HMCTOYHUKOB C YYE€TOM
MIPEIJIOKEHHON ydeOHOM 3a/1aud 1 3aJIaHHBIX KPUTEPHUEB.

Osnadenue yHueepcanbHbIMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCHUCMEUAMU:

OpPraHW30BBIBATh Y4E€OHOE B3aMMOJICHCTBHE B TpyIme (OMPenesaTh OOIIue IIeNH,
pactpenensaTh PO, T0rOBapUBAThCS IPYT C IPYTOM U T. I1.).

C MIOMOIIIBIO TIEIArora WM CAMOCTOSATEIHLHO COCTABIISITh YCTHBIE U TUChMEHHBIE TEKCThI



C UCIOJIb30BAHUEM WJUTIOCTPATUBHBIX MATEPUAIOB JIJISl BHICTYIIJICHUS TIEPE] Ay AUTOPUEH;

OpPraHU30BBIBATh y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JICATEILHOCTh C YUUTEIEM
U CBEPCTHHKaMHU; paboTaTh WHAMBUAYAJIbHO M B TPYIIE: HAXOAUTh OOIlIee pelieHuEe U
pazpemiath KOH(IMKTHL Ha OCHOBE COIJIaCOBaHUS TMO3UIUNH W ydyeTa HHTEPECOB;
dbopMynHpoBaTh, APryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;

OIICHMBATh KAaueCTBO CBOETO BKJIaJla B OOUIMH MPOJAYKT, MPUHUMATh U Pa3IeisTh
OTBETCTBEHHOCTh M MPOSBJISITh TOTOBHOCTH K MPEOCTABICHUIO OTYETa MEPE] TPYIIOH.

Oe¢nadenue yHugepcanbHbiMu y4eOHbIMU PeCYyIAMUCHBIMU OCUCHBUAMU:

OoOHapy»XuBaTh U (POPMYIUPOBATH Y4EOHYIO MPOOJIEMY, ONMPEACATh LETh yueOHOMH
NEeSATeTLHOCTH;

BJIaJ€Th OCHOBAaMU CAMOKOHTPOJISI, CaMOOLEHKH, MPHUHATUS  pEUICHUd U
OCYIIECTBIICHUSI OCO3HAHHOT'O BHIOOpa B YUeOHOM U MO3HABATENIbLHOM JACATEIHLHOCTH

COOTHOCUTH CBOU JIEUCTBUS C IIAHUPYEMBIMU pe3yJIbTaTaMH, OCYIIECTBIISATh KOHTPOJIb
CBOEH NIEATEIILHOCTH B TIPOIIECCe JOCTIKECHUSI pe3yiIbTaTa, ONPEINATh CIIOCOOBI ICHUCTBUY B
pamMKax MpeAJIOKEHHBIX YCIOBUM W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUHU C U3MEHSIONICHUCS CUTYallUEH;

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUU U Ope/jiarath IjaH €€ U3MEHEHHUS;

IPEBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD MPHU PEIICHUH Y4eOHOH 3aauH;

MOHUMAaTh TPHYMUHBI, TIO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMbIl pe3yiabTaT
NESTENBbHOCTH, ONPENeNATh TO3UTHUBHBIE W3MEHEHUS W HAIpaBJICHHS, TpeOyronme
nanbHenIen padoThl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €0 MHEHUIO.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHbIX pPE3yJIbTaTOB MO OCBOEHUIO 00S3aTEIBHOTO COAEPIKAHUS,
YCTaHOBJIEHHOTO JIaHHOW MPUMEPHON pabouell MporpaMMoOM, BBIACIAIOT: HAYYHbIC 3HAHUA,
YMEHHSI M CHOCOOBI JEHCTBUH, cnienuduyueckue sl y4eOHOro mpeaMera «XUMHUsD), BUIBI
JESTENbHOCTH MO TMOJYYEHUIO HOBOTI'O 3HAHMS, €ro MHTEpIpeTaluu, MpPeoOpa3oBaHUIO0 U
MIPUMEHEHUIO B PA3TUYHBIX YYEOHBIX U HOBBIX CUTYaIIUSIX:

o MPE/ICTaBIIEHHE O 3aKOHOMEPHOCTAX M I103HABAEMOCTU SIBJICHUN MPUPOJIBI,
MOHMMAaHHE OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMHUYECKOM HayKh Kak 00JacTu
COBPEMEHHOI'0  €CTECTBO3HAHMUS, KOMIIOHEHTa OOIeld KyJbTypbl H MPAKTHUYECKOU
JESTENbHOCTU YEJIOBEKAa B YCIOBUAX COBPEMEHHOI'0 OOIIECTBAa; MOHUMAHHWE MECTa XHUMHUHU
Cpelu ApYrHX €CTECTBEHHBIX HAYK;

o BJIaJICHHE OCHOBAaMHU MOHATUWHOIO arrapara ¥ CUMBOJIMYECKOrO SI3bIKa XUMHH
JUI COCTaBJICHUsI (POPMYJT HEOPTaHWYECKUX BEIIECTB, YPAaBHEHUN XMMHYECKUX peakuuid (¢
OTOPOM Ha aITOPUTM YUE€OHBIX JEHCTBUI); BIIaJICHHE OCHOBAMU XMMUYECKON HOMEHKIATYpPbI
(IUPAC u TpuBHanbHOW) U YMEHHE UCTIONB30BATh €€ 711 PeIIeHUs y4eOHO-TT03HABATEIbHBIX
3aJa4 C I[OMOUIBIO YYHUTENS; YMEHHUE HCIOJIb30BaTh MOJEIM ISl OOBSICHEHHUS CTPOCHUS
aTOMOB M MOJIEKYJI 10 QJICOPUTMY C OIOPOI Ha ONpPEEIICHNUS;

o IPEICTABJICHUE O CUCTEME XUMUYECKUX 3HAHUI U YMEHUE C TOMOUIbIO YUUTEIS
NPUMEHATh CHUCTEMY XWMHUYECKUX 3HAHWM [JIs1 YCTAaHOBJICHHUS B3aUMOCBSI3CH MEXIY
M3YYEeHHBIM MAaTE€PHUAaJIOM U MPH MOJTYYCHUN HOBBIX 3HAHUH, a TAKKE B TIPOIIECCE BHIMOTHEHHUS
y4eOHBIX 3aJaHUi U Tpu pabOoTe ¢ UCTOYHUKAMU XUMHUYECKOW HWHOOpMAINH, KOTOpas
BKJIFOYAET:

BaXHEHIINE XUMUYECKHUE MOHATHUS: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO,
IIPOCTOE W CJOKHOE BEUIECTBO, OJHOPOAHAS M HEOJHOPOJHAS CMECh, OTHOCHTEJBHBIE



aTOMHAasl U MOJIEKYJISIpHAsI MacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN
00beM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb (CpelHss), XUMHYECKas peakius, pPeaKiuu
COCJIMHEHHUS, PEaKUHUHU pa3JIOKECHUs, PEaKIUU 3aMEIEHHUs, PEaKklHu OOMEHa, TEIUIOBOMN
ekt peakiuu, 3K30- U IHAOTEPMUIECKHUE PEAKIIUHU, PACTBOP, MaCCOBAs A0OJIsI XUMUYECKOTO
3JIEMEHTA B COCIMHEHUH, MAaCcCOBas J0JIA U MPOLICHTHASI KOHLICHTPALIMS BEIIECTBA B PACTBOPE,
AJIPO aToMa, AJIEKTPUUYECKUM CIION aToMa, aTOMHas OpOUTallb, paJilyC aToMa, BAJICHTHOCT,
CTENEHb OKUCIICHUS, XUMUYECKasI CBSA3b, AJIEKTPOOTPHUIIATEIILHOCTh, MOJISIPHAS U HEMOJSpHAas
KOBAJICHTHAs! CBSI3b, WOHHASl CBS3b, METAJUIMYECKas CBS3b, KPUCTAUIMYECKAs peEIIeTKa
(aToMHas, MOHHAs, METATUYECKAsl, MOJICKYJISIPHASI), NOH, KATUOH, aHWOH, JJICKTPOJIHUT U HE
AJIEKTPOJIUT, DJICKTPOJIUTHYECKAsT JUCCOIUALIMS, PEaKIIMM MOHHOTO OOMEHa, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE  PEAKI[MW, OKUCIUTEIh M  BOCCTAHOBUTENb, OKHCJICHUE U
BOCCTAHOBJICHHE, DJIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMblE U HEOOpaTUMbIC
pEakiMu, CKOPOCTh XHMHWYECKOM peakIMu, KaTajau3aTtop, MpeaesibHO JIOMyCTUMAas
koHueHTpauus (IT1K), koppo3ust MeTamios, CIUIaBbl;

OCHOBOIIOJIArarolIne 3aKOHbI XMMUU: 3aKOH COXPaHEHUS Macchl, [lepuonnueckunii 3aKoH
J1. . MeHneneeBa, 3aKOH TOCTOSTHCTBA COCTABAa, 3aKOH ABOTapo;

TEOPUM XUMHUM: aTOMHO-MOJICKYJISIDHAsT TEOpHUs, TEOpPUS IJIEKTPOIUTUUYECKOM
IUCCOLMALNM, a TaKK€ MPEICTAaBICHUS O HAYYHBIX METOJAX IMO3HAHUS, B TOM YHUCIE
AKCIEPUMEHTAIBHBIX M TEOPETHUUYECKUX METOJaX MCCIACAOBAHMUS BEUIECTB U H3Yy4YCHUS
XUMHUYECKUX PEAKIINN;

° MPEJCTABJIEHUE O TEPUOJANYECKON 3aBUCUMOCTH CBOWCTB XHMMHYECKHX
AJIEMEHTOB (paJnyC aToMa, 3JIEKTPOOTPULIATEIILHOCTH), TPOCTHIX U CIIOKHBIX BEIIECTB OT
NoJIOKeHUsT dJieMeHTOB B I[lepuoguyeckoil cucteme (B MalbIX MEpUOAaX W TIJIABHBIX
MOATPYNIAaX) M JJIEKTPOHHOI'O CTPOCHUSI aTOMa; YMEHHUE OOBSCHSITH CBSI3b TMOJOXKCHUS
snemeHTa B llepronnueckoil cucteMe ¢ YUMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX 2JIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO0 dJICKTPOHOB), pacipeacICHUEM
AJICKTPOHOB MO YHEPTETUUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX NEPUOJIOB, KAIUS U KIS,
KJIaCCU(UIIMPOBATH XUMHUECKHUE DJIEMEHTHI C OTIOPOM Ha ompeeeHusT (PU3UMIECKOr0o CMBICIa
U (PPOBBIX TAHHBIX MTEPUOAUUECCKON TAOIHIIBI,

o YMEHHE KJIacCU(PUIIUPOBATH XUMHUYECKUE JIEMEHThI, HEOPTaHUYECKUE BEIIECTBA
Y XUMUYECKHUE PEAKIUU C OIOPOM HA CXEMBI; OIPEAEIIATh BaJIEHTHOCTD U CTENEHb OKUCIICHUS
XUMUYECKUX BJIEMEHTOB, BUJI XMMUYECKOW CBSI3U U TUI KPUCTAIUIMYECKOM CTPYKTYpPHI B
COCIMHEHUAX, 3apsj HOHA, XapaKTep Cpelbl B BOJHBIX pPacTBOpax BEHIECTB (KHUCIOT,
OCHOBAHMI ), OKUCIUTENIb U BOCCTAHOBUTEID 110 AIITOPUTMY YU4E€OHBIX IEHCTBUN;

o YMEHHE XapakTEepU30BaTh C OMOpOM Ha cXxeMy (PU3MYECKUEe U XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOA, IpaduT, anma3, KpeMHH, a3oT,
docdop, cepa, xI0p, HATPUH, KATUH, MarHUK, KaJIBIHKA, aTIOMAHUN, KEJIE30) U CIOXKHBIX
BEIIECTB, B TOM YHCJIE MX BOJHBIX pacTBOPOB (BOJa, aMMHAaK, XJIOPOBOJOPO, CEPOBOAOPO/I,
okcuabl U Tuapokcuasl MetawioB I - [IA rpynm, amomunusa, meau (1), uunka, xenesa (I u
I11), okcuast yraepona (Il u IV), kpemuus (IV), azota u dochopa (Il u V), cepst (IV u VI),
CEpHHUCTasA, cCepHasi, a30TUCTAasl, a30THas, (ochopHas, yrojpHas, KpeMHHEBAasT KUCIOTa U UX
COJIM); OMHCHIBAThL C OMOPOM Ha TJIaH M KJIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS IMOCIE
IPEABAPUTEIBHOTO aHaldM3a I0J] PYKOBOACTBOM II€/larora, IPUMEHEHUE BEIIECTB B
3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTh MPOTEKAHUS XUMHYECKUX IPEBPAIICHUI B
Pa3IUYHBIX YCIIOBUSX, BIMSHUE BEIIECTB U XUMHUECKUX ITPOLIECCOB HA OPraHU3M 4Y€JIOBEKa U

OKpYXKarollyo NpUpOJHYIO Cpeay,



o YMEHHE COCTaBIATh IO 00paslly, CXeMe, aNrOpUTMY Y4eOHBIX JEWUCTBUHI
MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHMsI PeaKLMi (B TOM YHCIE peaklUuil MOHHOIO OOMEHa U
OKHUCJIUTEIIbHO-BOCCTAHOBHUTENIbHBIX PEAKLU), WIIIOCTPUPYIOLIIUX XHUMHYECKHUE CBOMCTBA
M3yYCHHBIX KJIACCOB / TPYIIl HEOPraHMYECKHX BEIECTB, a TaKXKe IOATBEPKIAFOIINX
TEeHETUYECKYI0 B3aUMOCBSI3b MEXAY HUMH;

o YMEHUE BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJIAPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOT0 3JIEMEHTA B COEIMHEHUH, MACCOBYIO JIOJIIO BELIECTBA
B PAcTBOpE, KOJIMUYECTBO BEUIECTBA U €r0 Maccy, 00bEM ra3oB ¢ OMOPOI Ha 00IIKME POPMYIIBI;
YMEHHUE MPOBOAUTH PAaCUEThl MO0 YPABHEHUSAM XUMUYECKUX PEaKIUi U HaXOAUTh KOJMYECTBO
BElIECTBA, OOBEM M MAacCy pPeareHTOB WJIM MPOJAYKTOB PEAaKI UM C OMOpoil Ha oOpasel,
ITOPUTM Y4€OHBIX JEHCTBUN;

° BJIQJICHWE OCHOBHBIMH METOJaMH HAYYHOTO TMoO3HaHUsS (HAOJIOJICHHUE,
U3MEpEeHHE, HIKCIIEPUMEHT, MOJCIMPOBAHNE) TIPY U3YUYEHUU BEIIECTB U XUMUYECKUX SBICHUIN
C ONoOpoi Ha aJrOpUTM YYEOHBIX JEHUCTBUN; yMeHHE CGHOPMYyIMPOBaTH MNPOOJIEMY H
IPEUIOKUTD IIyTU €€ PELIEHUS ¢ MOMOILBIO NE€arora; 3HaHue OCHOB 0€30MacHOM padoThI C
XMMHYECKUMH BEIIECTBAMH, XUMUUECKOI MOCY10i U J1a00paTOPHBIM 000PYAOBAHUEM;

o HaJINYUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHMSI M OCYILIECTBICHUS CIECAYIOIINX
XUMHUYECKUX IKCIIEPUMEHTOB IO/l PYKOBOJACTBOM YUUTENS C 00CYKIEHUEM IJIaHa PA0OTHI MU
COCTaBJICHUEM TAOJINLIBI:

M3YYEHUE U ONKCaHUE (PU3NIECKUX CBOMCTB BEILIECTB;

O3HAKOMJICHHE C (PU3MUECKUMH U XUMHUYECKUMHU SBICHUSIMU;

OIBITHI, WIUTFOCTPUPYIOLIUE MPU3HAKY NMPOTEKAHUSI XUMUYECKUX PEAKIIMIA;

M3y4EHHUE COCOO0B pa3/IeJIeHUs] CMECeH;

NOJIy4€HHUE KUCIIOPOa U U3YYEHHE €r0 CBOWCTB;

NOJIyY€HHE BOAOPO/IAa U U3yYEHUE €TI0 CBOMCTB;

NOJIyY€HHE YTIIEKUCIIOTO Ta3a U U3y4YEeHHE €r0 CBOWCTB;

NOJy4eHHE aMMHaKa U U3y4Y€HHUE €ro CBONCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOM MAacCOBOM JOJE€H PAaCTBOPEHHOI O
BEIIECTBA;

UCCIICZIOBAHKE U OMKUCAHUE CBOMCTB HEOPTaHUYECKUX BEILIECTB PA3IMYHBIX KIACCOB;

NpPUMEHEHWE WHAMKATOpOB (JTakMyca, MeTwiopamwka u (enondrarenna) nmis
OIpENIETICHMS XapaKTepa CPeibl B pacCTBOpaxX KUCIOT U ILEI0YEH;

M3YYEHHE B3aUMOJICHCTBHS KUCIOT C METAJIJIAMH, OKCHJIaMU METAJJIOB, PACTBOPU MBIMU
1 HEPACTBOPUMBIMHM OCHOBAaHUSIMHU, COJISIMU;

[OJy4EHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJHOI0 METaJljIa IPYTHUM U3 PacTBOpa COJIH;

ucciieioBaHre aM(OTEPHBIX CBOWCTB I'MIPOKCH]IOB AJIFOMUHMS U IUHKA;

pelleHue HKCIEPUMEHTAIbHBIX 337a4 M0 TeMe «OCHOBHBIE KJIACChl HEOPraHMUYECKUX
COCIUHCHUIY;

pellIeHue SKCIEePUMEHTANIbHBIX 3371a4 M0 TeMe «DJIEKTPOIUTHIECKAs TUCCOLIALINSDY;

pellleHuEe DJKCIEPUMEHTANBHBIX 3aJad Mo Teme «BaxHeimue HemeTamnbl U HUX
COEIMHEHUS;

pellleHue »HKCIEPUMEHTAJIbHBIX 3ajad Mo Teme «BaxHeline MeTamisl M HX
COEJTMHEHUS;

XUMHYECKHE HKCIEPUMEHTHI, WJUTIOCTPUPYIONINE TPU3HAKH MPOTEKAHUS pPEaKIHid
MOHHOI'0 OOMEHa;

KauyeCTBEHHbIE PEaKlMM Ha MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaxX MOHbBL XJIOPUI -,



opomun-, womua-, cyiabdar-, docdar-, kapOOHAT-, CHIMKAT-AaHWUOHBI, THAPOKCHI-HOHHI,
KaTHOHBI aMMOHUS, MarHWs, KajbIUs, aTFOMHHUS, jkeie3a (2+) u xemesa (3+), meau (2+),
[IUHKA,

YMEHHE MPEACTABISTh Pe3yIbTaThl IKCIIEPUMEHTa B (DOpME BBIBOIOB, JOKA3aTEILCTB,
rpaduKoB ¥ TAOJIUI] U BBISBIATH IMIIUPUUYECKUE 3aKOHOMEPHOCTH;

o BIIaJICHUE TTpaBUWJIaMH 0€30MacHOr0 O0palieHus ¢ BEECTBaMU, UCIIOIb3YEMbIMU
B MOBCEIHEBHOM >KM3HU, a TAKXKE MpaBUJIAMHU MOBEACHHS B LIETSIX COCPEKECHHS 3/0POBbS U
OKpY>KaroIel MpUPOIHON Cpeibl; TOHMMaHKe Bpela (OMacHOCTH) BO3ACHCTBUSI HA >KUBBIC
OpPTraHW3MBbI OITPEICIICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB YMEHBIIIEHUS U TIPEOTBPAIICHUS UX
BPEIHOTO BO3JICHCTBUS; MIOHUMAHUE 3HAYCHUS KUPOB, OCITKOB, YIJIEBOIOB JIJIsi OpraHU3Ma
YEIIOBEKA,;

o BJIQJICHNE OCHOBAMH XHWMHYECKOW T'PaMOTHOCTH, BKJIIOUAIOIICH YMEHUE
NPAaBWJILHO MCIOJB30BaTh U3yYEHHBIC BEIIECTBA U MaTepuajbl (B TOM YHCIIe, MUHEPAIbHbBIC
yIOOpeHHs, METaUTbl ¥ CIUIaBbI, MPOJIYKTHI MepepabOTKH MPUPOJHBIX HMCTOYHUKOB
YIIeBOAOPOIOB (YIJisA, TPUPOTHOTO Tra3za, HEPTH) B OBITY, CETHLCKOM XO3SWCTBE, Ha
POU3BOJICTBE; YMEHHE MPUBOAUTH MPUMEPHI MPABUIILHOIO HCIOIb30BAHUSA HM3YyYEHHBIX
BEIIECTB U MaTEPHUAJIOB;

o YMEHHE YCTaHaBJIMBATh CBSI3U MEXIY peajibHO HAOII0/IaeMbIMU XUMHUYECKUMU
SIBJICHUSIMHU ¥ TIPOIIECCAMH, MMPOUCXOISIIMMH B MAaKpO- U MUKPOMHUPE, OOBSICHATH TPHUHHBI
MHOT000pa3us BEUIECTB; YMEHUE UHTETPUPOBATh XUMHUUECKUE 3HAHUS CO 3HAHUAMU JIPYTHUX
y4eOHBIX TPEAMETOB C MMOMOIIIBIO TIEarora;

o npencraBiieHue o0 cdepax MNpodecCHOHAIBHON JESTEILHOCTH, CBSI3aHHBIX C
XUMHUEH M COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JOCTIKCHUSX XHUMHYCCKOU
HAayK{; HaJIWYWE OMbITa PabOThl C PA3NMYHBIMH HMCTOYHUKAMHA HH(GOPMAIMHA TIO XUMHH
(Hay4HO-TIONYJIIpHAS TUTEpATypa, CIIOBAPH, CIIPABOYHUKH, UHTEPHET-PECYPCHI) C OMOPOIl Ha
QITOPUTM: YMEHHE 00BEKTHBHO OIEHUBATh HH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIICHUIX 1
PAKTUYECKOM TPUMEHEHUH.

TpeGoBaHusi K mNpeAMeTHLIM pe3yJbTAaTaM OCBOCHUSI Y4eOHOro mnpeaMera
«XHuMHD», pacnpeaesieHHbIe 10 rofxaM 00y4eHust

Pe3ynbrarel o rogaM GopMyIupyroTCs MO NPUHIUITY JOOABICHHS HOBBIX PE3yJIbTaTOB
OT IroJ1a K roJly, y’K€ Ha3BaHHbIEC B IIPEABIAYIINAX I'OJax MO3ULMHU, KaK IPABUJIO, TOCIIOBHO HE
MTOBTOPSIFOTCS, HO YYUTHIBAIOTCS (PE3YJIbTAThl OYEPEAHOrO rojia MO0 YMOIYAHHUIO BKIIFOYAKOT
pe3yabTaThl IPEABIAYILIUX JIET).

8 KUIIACC

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKHUX MOHSATUNA: aTOM, MOJIEKYJa, XUMUYECKUN
AJIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U MOJICKYJISIpPHASI Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi J10JIsI XUMUYECKOTO JIEMEHTa B COCIMHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIOTa, OCHOBAHHE, CONb, 21eKMpOoOmMpuyamenbHocms”®, CTENeHb OKHCIEHUS,
XUMUYECKasi peakius, KilaccupuKanus peakluuil: peakuuu COCIUHEHUs, peaKIuu
Pa3I0KEHHUs, PEeaKIMu 3aMeIeHUs, Peakliud OOMEHa, HK30- U IHJOTEPMUUYECKUE PEaAKIINH;
mennosou 3¢hpexm peaxyuu, SIAPO aToMa, IJICKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAIb,
paguyc aTomMa, XMMHYECKasi CBS3b, MOJISIpHAs M HEMOJIIpHAs KOBAJICHTHAs CBSI3b, MOHHAS

4 371ech  1anee KypCHBOM 0003HAYAIOTCS [UIAHUPYEMbIe MPEAMETHBIE PE3YIbTaThl, KOTOPBIE MOTYT OBITh HOTEHIUATLHO
JMOCTUTHYTHI o0ydatronumcst ¢ 3[1P, HO He ABJSIFOTCS 00sA3aTeILHBIMU.



CBS3b, NOH, KATMOH, aHMOH, PACTBOP, MaccoBas JI0JIsl BeleCcTBa (ITPOIEHTHASI KOHIIEHTPAIIUS])
B PacTBOpE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (cM. m. 1) m
MIPUMEHSTh 3TU MOHSATHSI MIPU OMMCAHUU BEUIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJCHHS (OpPMYN BEIIECTB,
MOJICKYJISIPHBIX YPAaBHEHUM XUMUUECKUX PEAKIIUid, 3JICKTPOHHOTO OaiaHca;

OMpeesATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHUSX; CTEIECHBb
OKHCJICHHSI DJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX C OMOPOM Ha OINpeesieHUs, B TOM YHCIe
CTPYKTYPUPOBAHHbIC; IPUHAJICAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUN 0
dbopMmynaM; BHJ XUMHYECKONW CBsI3M (KOBaJieHTHAasT W HWOHHAs) B HEOPraHMYECKUX
COCIMHEHUSX;

UMETh MPEJCTABICHNE O CUCTEME XMMUUYECKUX 3HAHUU, YMETh C MOMOIIBIO YUUTEs
NPUMEHSITh CHUCTEMY XHUMHUYECKUX 3HAHUM, MJI1 YCTAHOBJICHUS B3aUMOCBS3U MEXKIY
M3YyYECHHBIM MAaTEpUAIOM U MPU TMOJTYYEHUUM HOBBIX 3HAHUM, a TaKxke Mpu padore C
UCTOYHHUKAMU XUMU4YeCcKoi nHpopmanuu. OpueHTHPOBATHCS B MOHITHUSIX U ONIEPUPOBATH UMHU
Ha 0a30BOM YpPOBHE, MPUMEHSTh MPU BBITIOJIHEHUH YU€OHbIX 3aIaHUHN U PELIEHUN PACUETHBIX
3a/a4 ¢ OMOPOW Ha aNTOPUTM YYEOHBIX NEWCTBHA W3yYEHHBIC 3aKOHBI M TEOPUU: 3aKOH
coxpanenust wmaccel, llepuommueckuit 3axkoH [.M. MenneneeBa, 3axon nocmosancmea
cocmaesa, 3aKOH ABOTaapo; aTOMHO-MOJIeKyJsipHas Teopus. COOTHOCHTH 00O03HAYCHUS,
KOTOpble uMeroTcss B Tabmuue «llepuogmueckas cucreMa xumuyeckux siemeHToB JI. W.
MeHzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS ATOMOB XMMHYECKUX AJIIEMEHTOB
(cocTaB U 3apsan sapa, 0OIIEee YUCIO 3JIEKTPOHOB M pPACHpPENENIEHHE UX MO 3JIEKTPOHHBIM
CIIOSIM);

KJIaCCU(UIIUPOBATH XUMHUUECKHE AJIEMEHTHI; HEOPraHMYECKUE BEIECTBA; XUMHUYECKUE
peakiuu (Mo YUCIy U COCTAaBy y4aCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEILUIOBOMY d(PQeKTYy,
10 U3MEHEHUIO CTETICHU OKUCIICHUSI XUMUYECKUX DJIEMEHTOB) C OMOPOI HA CXEMBI;

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PAa3IMUYHBIX
KJIACCOB, MOJITBEPIK/1asi ONMMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHU COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIUI C OITOPOU HA CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS;
BO3MOYKHOCTH TMPOTEKAHHUSI XWMHUYECKHX NPEBPALICHUN B PA3JIUYHBIX YCIOBHUSX IIOCIE
MPEABAPUTEIHLHOIO 00CYKICHUS C MIeIaroroM;

BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYISIPHYIO U MOJISIPHYEO MACChI BEILIECTB; MAaCCOBYIO
JIOJII0 XMMMYECKOr0 3JIEeMEHTa TOo (opMyJsie COEAUHEHHUsS; MACCOBYIO [IOJII0 BEIIECTBA B
pacTBOpE; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIIUK C ONTOPOI Ha aITrOpUTM;

INPUMEHSITh OCHOBHBIE ONEPALIMU MBICIUTEIBHON NESITENbHOCTH — AHAJIU3 U CHHTES,
cpaBHEHHE, 0000IIeHHe, cucTeMaTu3anus, KilacCU(QHUKAIUA, BbBIIBICHUE MPUYUHHO-
CIHEACTBEHHBIX CBS3€H — JUISI M3YYEHHUS CBOMCTB BEIIECTB W XUMHUYECKHX PEaKIUU;
€CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUS — HAOJIOJIEHUe, W3MEPEeHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peaibHblli U MbICeHHbIIL) IO PYKOBOJCTBOM I1€1arora;

cleloBaTh TMpaBWIaM TMOJb30BAHUS XUMHUYECKOW MOCYIoM © J1abopaTOpHBIM
o0Opy/lOBaHHEM, a TakKe TMpaBWjaM OOpalleHusi C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLIMSMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUUYECKUX OIBITOB IO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HBIX BEMIECTB (BOJAOPO/Ia U KUCIOPO/Ia), TPUTOTOBJICHUIO PACTBOPOB C
ONpPeAcNEHHON MAacCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh W MPOBOAUTH
XUMUYECKUE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C TTOMOIIBIO
UHIUKATOpOoB  (Makmyc, (deHondTasewH, METHWIOpaHXK U Jp.), TOATBEPKIAIONUX



KAueCTBEHHBI COCTaB HEOPraHWYECKHUX BEIIECTB (KAaUECTBEHHBIE PEAKIIMM HA HOHBI) MOJ
PYKOBOJICTBOM II€1Arora.

9 KNIACC

PacKpbIBaThb CMBIC] OCHOBHBIX XMMHUYECKUX MOHATUNA: XUMHUYECKUN 3IEMEHT, aTOM,
MOJIEKYJIa, WOH, KAaTHOH, aHHOH, IIPOCTOE BEUIECTBO, CI0XHOE BEUIECTBO, BaJCHTHOCTB,
ANEKTPOOTPULIATENILHOCTh, CTEINIEHb OKHUCIICHUS, XUMUYECKasl peaklus, XUMHUYECKasi CBA3b,
mennosou  3pgekm  peaxkyuu,Moilb, MOJSIPHbII 00BEM, pacTBOp; BJIEKTPOJIMTHI,
HEBJIEKTPOJIUTHI, AIEKTPOJIMTHYECKAs JUCCOLUAIINS, PEaKIIMK HOHHOTO 0OMEHa, KaTaiau3arop,
Xumuyeckoe pasHogsecue, ooOpamumvie U HeoOpamumvle peaxyuu, OKUCIUTEIbHO-
BOCCTaHOBHTEJIbHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKast CBsI3b (KOBAJICHTHAs, MOHHAs, METAJTHYEecKas),
KPUCTAJUIMYECKAsA PEIIETKA, KOPPO3UsL MEMALI08, CHIABbl, CKOPOCb XUMUYECKOU peaKyuu,
npeaenbHo nonyctumas koHuentpanus (11J1K) Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHH (cM. m. 1) m
IPUMEHSTH 3TU NOHATHS IPUA ONMCAHUM BELIECTB U UX MPEBPAICHHUII;

WCIONb30BaTh 3HAKM M CHMBOJBI s  (UKCAUMU pe3yiIbTaTOB HAOIIOIEHUM,
cocTaBliieHUs (HOPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIMM, 3a1CH JaHHBIX YCIIOBUN
3agad. Mcmonb3oBarh o0o3HaueHus, umeromnrecs B Ilepuoguueckoit cucreme U TabiuIe
PacTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJIEW B BOJIE JIJIS1 BBINIOJTHEHUS 3aJaHUM.

ONpPEAENATh BAJEHTHOCTh M CTENEHb OKUCIEHUS XHMHUYECKUX JJEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa; NMPUHAIC)KHOCTHh BEIIECTB K ONPEACIEHHOMY KIIACCY
COCIMHEHNH C OIOpOM Ha ONpPENENCHHs, B TOM YHUCIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKOM CBsI3M  (KOBAJCHTHAsl, WMOHHAS, METANIMYECKas) B HEOPTraHUYECKUX
COEIMHEHUSX; 3apsi/l MOHA 10 XMMUYECKON QopmyJie; XapakTep cpeibl B BOJHBIX pacTBOpax
KHCJIOT U LIENOYEN, mun KpUcmaiiudeckol peumémrku KOHKpemHo2o0 eeujecmsda;

packpbiBaTh cMbIci [lepuonnueckoro 3akona .M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHHE: Oonucvleamsv U xapakmepusogams TadauuHyto ¢opmy llepuognueckoit
CUCTEMbl XUMUYECKUX AJIEMEHTOB: Pa3INyaTh MOHITHUS «TJaBHas noArpynmna (A-rpymnmna)» u
«moboyHass mnoarpynna (b-rpynma)», wmanble U OOdbIIME TEPUOIbI; COOMHOCUNb
0003HAYEHUsI, KOTOpbIE HWMEIOTCS B  IEPUOAMYECKOM Tabiuile, C YUCIOBBIMU
XapaKTEepPUCTUKAMH CTPOCHUS aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3apsf sAapa, ooiee
YUCJIO BJIEKTPOHOB M PACHpPENEICHUE HX IO AJIEKTPOHHBIM CIIOSIM); 00bACHAMb O00INe
3aKOHOMEPHOCTH B HM3MEHEHMM CBOWCTB XMMHUYECKHMX HJIEMEHTOB U HX COCIUHEHUN B
npeenax MajlblX MEPUOIOB U TJIABHBIX MOArPYHI C YYETOM CTPOEHUS UX ATOMOB;

KJ1acCU(UIIUPOBATh XUMUYECKHUE AJIIEMEHTBI; HEOPraHUUECKHUE BEIECTBA; XUMHUECKUE
peakiuu (1o YUCIy U COCTAaBY YYaCTBYIOIIMX B PEAKI[MH BEUIECTB, MO TEIIOBOMY 3 deKTy,
10 U3MEHEHHUIO CTETIEHEW OKUCIIEHUS XUMUYECKHUX JJIEMEHTOB) C OMOPON HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUUECKHE XHMHUYECKHE CBOWCTBA
BELIECTB Pa3IMYHBIX KJIACCOB, MOATBEPKIAs ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX M MIOHHBIX
YPAaBHEHHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIUNA C OITOPOU HA CXEMBI;

COCTABJISITh YPABHEHHUS JICKTPOJIUTUYECKON TUCCOLUMALMN KUCIIOT, IEJIOYEN U COJICH;
MOJIHBIE M COKPAIUEHHBIE YpPAaBHEHMSI PEAKUUN HMOHHOrO OOMEHA; YpPaBHEHUsS peakUui,
NOJATBEPKIAOIIMX CYIIECTBOBAHUE T'€HETHUUYECKOW CBSI3M MEKIY BELIECTBAMHU Pa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTrO OajlaHca ATHX PEeaKIINii;



MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOEHHUS; BO3MOKHOCTH
MPOTeKaHUS] XMMHUYECKUX MPEBpallleHuH TMOocie MPEeIBAPUTEIBHOTO OOCYXKICHHUS C
[IE1aroroM;

BBIUYHCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB; MAaCCOBYIO
JOJI0 XMMHYECKOIO 3JIeMEHTa Mo (opMyJsie COECOUHEHHS; MacCOBYIO JIOJNIO BEIIECTBA B
pacTBOpE; MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUH C OTIOPOI Ha alrOpUTM;

CIeI0OBaTh MpaBUJiaM TMOJb30BAHUA XHMHYECKOM MOCYIOM U J1abOpaTOPHBIM
0o0OpyIOBaHMEM, a TaKKe IpaBWiaM OOpallleHHs C BEIeCTBAaMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIMOJHEHUIO Ja00paTOPHBIX XMMHMUYECKHUX OINBITOB IO MOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOro rasa);

IPOBOJIUTH PEAKIIMH, MMOATBEP)KIAIONINE KAUECTBEHHBIN COCTaB PAa3IMYHBIX BEILIECTB:
pacrno3HaBaTh OMBITHBIM MYTEM XJIOPUJI- OPOMHUJI-, HOIU-, KapOoHaT-, pocdaT-, CUIIMKAT-,
cynbdar-, TUIAPOKCUA-HOHBI, KATHOHBI AMMOHHS W HMOHBI HM3YyYE€HHBIX METAJIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;

IPUMEHATh OCHOBHBIE ONEpAIMN MBICIUTEIbHON AESITEIbHOCTU — AQHAINW3 U CUHTES,
CpaBHEHUE, 0000ILEHNE, CUCTEMATU3ALUIO, BBISBICHUE IPUUYUHHO-CIIEICTBEHHBIX CBSI3€H — JIIs
M3y4EHUS CBOMCTB BEILIECTB M XUMUYECKUX PEAKIINI; €CTECTBEHHO-HAYYHbIE METO/IbI ITO3HAHUS
— Ha0JI0/IeHUE, U3MEPEHUE, MOJIEIMPOBAHUE, IKCIIEPUM EHT (pealbHbIN U MBICIICHHBIN).
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