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2.2.1.13. XUMUA

I[TOACHUTEJIBHAS 3AIINCKA

PabGouas mnporpaMma 1Mo XuMUH i1 OOydYalOIIMXCS C  3aJEpPHKKOU
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIErO
oOpa3oBaHusi cocTaBieHa B cooTBeTcTBUU ¢ DenepanbHbIM rocyqapCTBEHHBIM
oOpa3oBaTeIbHBIM ~ CTAHIAPTOM OCHOBHOrO obOmiero ob6pasoBanusi (Ilpukas
MunnpocBenienus Poccun ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunuctepctBoM  toctuiuu  Poccuiickoit  ®enepanuu  05.07.2021 r, per
Homep 64101) (manee — ®I'OC OOO), I[TpuMepHol aganTUPOBAaHHONH OCHOBHOM
o0pa3zoBareyibHOM MPOrpaMMOil OCHOBHOIO 00IIEro oOpa3oBaHUsi 00yYarOmIUXCs C
3aepkkor ncuxudeckoro pazsutus (nanee — [TAOOIT OOO 3IIP), IIpumepHoit
paboueld mporpamMmbl  ydeOHOro mnpeaMera «Xumus» (0a30BbIi  YPOBEHB),
[IpumepHO# TporpaMmoi BOCIHUTaHUS OOyYarOIUXCs MPU NOTYyYEHUH OCHOBHOTO
oOmiero oOpa3oBaHUsl, C YYE€TOM pacHpeleNieHHbIX M0 KijaccaM MPOBEPSIEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00Opa3oBaTelIbHOM MpPOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHMsI U IJIEMEHTOB COACPKaHHUS, MPEICTABICHHBIX B
VYHuBepcanbHOM Konudukarope 1no xumuu, KoHuenuu npenoaaBaHusi y4eOHOTO
npenMera «Xumus», B 00pa3oBarelbHBIX Opranmzanusx PO, peanusyrommx
OCHOBHBIE 00111€00pa30BaTEIbHbIC MPOTPAMMBI.

OO01mast xapakTepuCcTHKA y4e0HOIr0 npeamera « XuMmus»

YueOubiii  npenMer «XHUMHS»  BXOOUT B MPEIMETHYHO  00JacThb
«EcTecTBEHHOHAay4YHbIE  NpeaMETb». B cHcTeMe  eCTeCTBEHHOHAay4YHOTO
o0pa30BaHUs XUMUS KaK YYEOHBIA PEIMET 3aHMMAET BaXKHOE MECTO B IMO3HAHHUH
3aKOHOB NPUPOAbI, (POPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JIaHUH OCHOBBI
XUMUYECKUX 3HAHMM, HEOOXOAUMBIX JUIsi TIOBCEIHEBHOM JKM3HU, HABBIKOB
30pOBOro M 0Oe30macHOro JJisg 4YeJoBeKa M OKpyKawlled ero cpenbl oOpaza
YKWU3HM, & TAK)KE B BOCIIUTAHUH 3KOJIOTUYECKOMN KYJIBTYPBHI.

YCInemHocTh HU3y4eHUs XMMHUU CBA3aHa C OBJIAJACHUEM XUMHUYECKUM
S3BIKOM, COOJIIOJICHUEM TMpaBWJl 0O€30MacHOM pabOThl TPU  BHITIOJIHCHUA
XUMHUYECKOTO JKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBS3€H XUMHH C
JPYTUMU IIPEIMETAMHU IIKOJIBHOTO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW M OpraHUYeCcKOM
xumuu. ['maBHOW wuzeel mporpaMmbl SBISIETCS cO3JaHUE 0a30BOr0 KOMILJIEKCA
OMOPHBIX 3HAHUHN MO XMMHH, BEIPAXKEHHBIX B (hOPME, COOTBETCTBYIOIIECH BO3pacTy
oOy4Jaronmxcs U UX 0co0bIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B comepxkanum HaHHOTO Kypca MNPEACTABIEHbI OCHOBOIOJArarolne
XUMHUYECKUE TEOPETUYECKUE 3HAHUS, BKIIFOUAIOIINE U3YUEHUE COCTABA U CTPOCHHUS
BEILIECTB, 3aBUCHMOCTH HMX CBOWMCTB OT CTPOCHHS, MPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, MCCIECIOBAHUE 3AKOHOMEPHOCTENM XMMHMUYECKUX IPEBPAICHUN U IyTEU
YIIPABJICHUsI MU B LIEJISAX [TOJIYYEHHS BELIECTB U MAaTEPUATIOB.



TeopeTdecKkyt0 OCHOBY H3y4YE€HUsI HEOPraHMYECKOM XHMHUU COCTaBJISET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmonmueckmin 3akon JI.MI. MenneneeBa c¢
KPaTKMMH CBEJICHHUAMH O CTPOCHHHM aToMa, BUJAX XHUMHUYECKOM CBSI3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKIU.

B wu3yueHum Kypca 3HAuMTelIbHAas pPOJIb OTBOJUTCA XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JAaOOPAaTOPHBIX paboT, OMUCAHHIO
pE3yNbTAaTOB YYEHUYECKOTO JKCIIEPUMEHTA, COOJIIOJEHUI0O HOPM M MpPaBHI
0e3omacHol paboThl B XUMHYECKOH J1abopaToOpum.

Peanuzanus gaHHOM mporpaMMmbl B Tpoliecce OOydYeHUsS TO3BOJIUT
oOyuarorumcsi ¢ 3[IP ycBouTh KitoueBble XMMUYECKHE KOMIIETEHIIUA W TOHSTh
pOJIb ¥ 3HAYEHHE XUMHU CPEIH IPYTHX HAYK O MPUPOJIE.

N3ydyenne XumMuu croco0cTByeT (POPMUPOBAHUIO Y OOYUAIOLIUXCSA HAYUYHOTO
MHUPOBO33PEHUS, OCBOEHHUIO OOLICHAYYHBIX METOAOB (HAOJIOJIEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE), OCBOCHHIO TPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HAHUM, OCHOBAaHHOTO HAa MEXIPEAMETHBIX CBS34X C npeaMeramu « OKpyKaroImun
Mup», «®Dusuka», «buonorus», «l'eorpadpus», «Maremaruka» u (opmMupyer
KOMIIETEHIIUU, HEOOXOAUMBbIE [Jii TPOJOJDKEHUsT oOpa3oBaHus B  00JacTu
€CTECTBEHHBIX HayK.

N3yueHne XuMuM CrnocoOCTBYeT pa3BuTHIO y oOydarommxcsi ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHHs, (PYHKIIMOHAJIBHOM TI'PaMOTHOCTH, YMEHHS
BOCIPUHUMATh U KPUTUYECKU aHAJIM3UPOBATh MH(POpPMALIMIO, IPEICTABICHHYIO B
paznuuHbIX (popmax. 3HAUMMOCTh NpeaMeTa s Pa3BUTUS  KUZHEHHOU
KoMIeTeHIMK  oOyvaromuxcst ¢ 3[IP  3aknrouaeTrcss B yCBOGHMH OCHOBBI
XUMHYECKUX 3HAHUM, HEOOXOIMMBIX JMJii TIOBCEIHEBHON JKM3HM;, HABBIKOB
30pOBOro M 0Oe30macHOro MJisg 4YeJoBeKa U OKpyKawolled ero cpenbl oOpaza
XKU3HU; (POPMUPOBAHUU FKOJIOTMUYECKOMN KYJIbTYpHI.

[Iporpamma oTpaxaet cojepkanue oOy4eHHs IpeIMeTy « XUMUSI» C YUYETOM
0coObIX oOOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3IIP. Osnanenue
y4eOHbIM MPEIMETOM «XHUMHS» MPEACTaBIAECT ONPEIEICHHYIO0 TPYAHOCTh MJIs
oOyuatommuxcst ¢ 3[IP. D10 cBsA3aHO ¢ OCOOCHHOCTSIMU  MBICIUTEILHOMN
NEeATEIbHOCTH, NEPUOJUYECKUMU KOJIEOaHUSIMU BHHMMAaHHS, MajbiM O00BbEMOM
naMATH, HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HAHWM,  MOHUYKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JIsist ipeotoyieHnsi TPYIHOCTEH B M3YYCHHHM y4eOHOTO MpeaMeTa «XUMHUSH)
HeoOxomMMa anmanrtanus o0beMa MW XapakTepa y4eOHOro Marepuaiga K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTEropuu OOyYaroIIMXCs, Y4YeT HX
OCOOCHHOCTEHW PpAa3BUTHS: HCIOJIb30BAHUE AJNTOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuana.

[Ipy w3yyeHMM XMUMHHM HEOOXOJUMO OCYILIECTBIIATH B3aMMOCICTBHE Ha
TOJINCEHCOPHOM OCHOBE.

Teopernyeckuid  Marepuan PpEKOMEHIYETCs u3y4yaTb B IIpolecce
MPaKTUYECKON JESTeNIbHOCTU. BO3MOMXHO BBIJIETIEHUE OTIEIbHBIX YpPOKOB Ha
pelieHne 3a1a4 B CBSI3M CO CJIOXKHOCTBIO aHajiu3a Tekcta odyuatommmucs ¢ 3I1P.
Opranuyeckoe €IMHCTBO IPAKTUYECKOM W  MBICIUTEIBHOW JIESITENbHOCTH
oOydJaronmxcss Ha ypoKax XHUMHHU CIIOCOOCTBYET MHPOYHOMY U OCO3HAHHOMY



YCBOEHUIO Oa3UCHBIX XUMHUYECKUMX 3HaHUW M yMeHuil. Ocoboe BHUMaHUE IpHU
W3YUYCHUU XUMUU YACISICTCS M3YUCHUIO «CKBO3HBIX» MOHATUNA W (HOPMHUPOBAHUIO
HAaBbIKA CTPYKTYpHUPOBAHUS MaTepHaa.

Heau u 3a1a4u U3ydeHusi y4eOHOro nmpeaMera « XUMUs»

Obwue yenu wM3ydeHUsl y4eOHOro mpeaMeTa «XHUMUsS» MPEICTABICHBI B
[IpumepHoii paboueil mnporpamMmme OCHOBHOro oOmero ooOpa3zoBanud. OHu
aKTyaJIM3UPOBaHbl C YYETOM HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHus, HAMpPaBICHHOCTH OOy4YeHUS Ha pa3BUTHE U CaMOPA3BUTHUE
JUYHOCTH, (hOpMUpPOBaHKE €€ UHTEIJIEKTa U 001Iel KyabTypbl. OOydeHNEe YMEHUIO
YUUTBCS U MPOJOJIKATh CBOE 00pa30BaHHUE CaMOCTOATENLHO B HACTOSIIEE BpeMs
SBJIETCSI OJHOM W3 BAXKHEUIIUX (PYHKIUN Y4EOHBIX MPEIMETOB, B TOM YHCIE U
«XUMUNY.

Jlns oO6yuaronuxcs ¢ 311P, Tak e, Kak U JI7i1 HOPMAaTUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBaMBaIOIIMX OCHOBHYIO  00pa3oBaTEeNbHYIO  IMPOTPaMMY,
JOMHUHUPYIOIIIee 3HaYCHHE MPUOOPETAIOT TaKue yelu, Kak:

* (QopmMHupoBaHME WHTEIJICKTYaJbHO pa3BUTOH JUYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSATHIO PEUICHHUH, CIIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBHUAM KU3HU;

" HAaIMpaBJICHHOCTh OOYYCHHSI Ha CHCTEMATHUYECKOE MPUOOIICHNE yJaluXcs K
CaMOCTOSITEIbHOM ~ TIO3HABAaTEIbHOW  JCSATEIBHOCTH,  HAyYHBIM U
IPAKTUYECKUM METO/IaM MO3HaHUs, GOPMUPYIOIIMM MOTHUBAIUIO U PAa3BUTHE
CITOCOOHOCTEH K XMMUM;

= o0ecreyeHne YCIOBUHM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJaroIuMuUCs
OMbITa Pa3HOOOpPA3HOW JEATEIHLHOCTH, TIO3HAHUS W CaMOIO3HAHUA,
KITFOYEBBIX HABBIKOB (KIJIFOYEBBIX KOMIETEHIUH), UMEIOIUX YHUBEPCAIbHOE
3HAYCHUE TS Pa3TUIHBIX BUIOB ICATCIBHOCTH;

* dopMHUpOBaHUE YMEHUU OOBSCHATH W OIICHWBATH SIBIICHUS OKPYKAOIIETO
MHpa Ha OCHOBaHWH 3HAHUH U OIBITA, TIOJYUYCHHBIX MPU U3YYCHUH XUMUU;

* dopMupoBaHWE Yy  OOydYalOIMMUXCS  TyMAaHUCTHYECKUX  OTHOIICHHA,
MMOHUMAHUS MEHHOCTH XMMHYECKUX 3HAHUH ISl BHIPAOOTKH IKOJIOTHUYCCKH
11eJIeCO00Pa3HOT0 MOBEACHUSI B OBITY W TPYAOBOW AESITEIBHOCTH B LEJAX
COXPaHEHUs CBOETO 30POBbs U OKPYKAIOIIEW IPUPOSHOM CPEIbI;

" pa3BUTHE MOTHBAlMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpoduias W HaNpaBICHHOCTH
TanbHENIIero 00y4eHusl.

Kypc HampaBieH Ha pelieHue CIenyomux 3aday, O00eCTeYNBAONINX
peanu3aiulo JTUIYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEILHOCTHOTO TMOJIXOJ0B K
oOyuenuto xumuu oOywaromuxcsi ¢ 3P Ha ypoBHE OCHOBHOrO OOLIETrO
o0pa3oBaHus:

* (dopMHpOBaHHE TIEPBOHAYAIBLHBIX CHCTEMAaTH3UPOBAHHBIX MPEICTABICHUN O
BEIIECTBAX, UX MPEBPAILEHUAX W MPAKTUYECKOM MPUMEHEHHUH; OBJIAJICHUE
MNOHSATUIHBIM aIapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;



" OCO3HaHWE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH Kak
00JacT COBPEMEHHOTO €CTECTBO3HAHHS, XHWMHUYECKUX MPEBPALLECHUN
HEOPTaHUYECKUX M OPraHMYECKUX BEUIECTB KaK OCHOBBI MHOTHX SIBJICHUHI
KUBON M HEKWBOM NPHUPOJIBI; YIITyOIeHHe MPEACTABICHUN O MarepruaJbHOM
€AMHCTBE MUPA;

" OBJQJICHHE OCHOBAMH XUMHYECKOH TPaMOTHOCTH:  CIOCOOHOCTBHIO
aHAJIM3UPOBATh U OOBEKTUBHO OIEHUBATh )KU3HEHHBIE CUTYallUH, CBS3aHHBIC
C XMMHEW, HaBbIKaMU 0€30macHOro oOpallleHuss C  BELIEeCTBaMH,
UCIIOJI3YEMBIMU B IIOBCEIHEBHOM JKM3HW; YMEHUEM AaHAJIM3UPOBATh U
IUTAaHUPOBATh SKOJIOTUYECKU O€30MacHOE MOBEACHUE B LEISIX COXpPaHEHMs
3JI0pPOBbsSI U OKPY’KAOIEH Cpeabl;

* (QopmupoBaHME yMEHHUH  YCTAaHABIMBATh CBSI3U  MEXAY  peajbHO
HaOII0IaeMBbIMU XMMHUECKUMH SIBIICHUSIMU U MPOLIECCaAMU, IPOUCXOIAIIUMHU
B MUKPOMHpPE, OOBSICHATh MPUUYMHBI MHOTOOOpa3us BEUIECTB, 3aBUCHMOCTb
X CBOMCTB OT COCTaBa W CTPOECHUS, a TAKKE 3aBUCHUMOCTb IPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

" OpUOOPETEHHE OMNbITa MCHOJIb30BAHUS PA3JIUYHBIX METOJOB H3YUYEHUs
BEILIECTB, HAOIIONEHUA 32 UX MPEBPAILICHUSIMH IPU MPOBEAECHUN HECIOXKHBIX
XUMUYECKUX  JKCIEPUMEHTOB C  HKCIOJb30BAaHUEM  JIADOPAaTOPHOTO
o0opynoBaHusi U IpruOOPOB;

* (QopmupoBaHUE NPEACTABICHUN O 3HAYEHUHU XUMUYECKOW HAYKH U PEIICHUU
COBPEMEHHBIX JKOJIOTMYECKHX NPoOJeM, B TOM YHUCIE B MPEIOTBPALICHUU
TEXHOTEHHBIX U 3KOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aaNTALIUMA Y4eOHOT0 MAaTepPHAJIa 10 XUMHH

OOyuenue ydeOHOMY TMpeAMETy «XUMHS» HEOOXOAMMO CTPOUTHh Ha
CO3JaHUM ONTUMAJbHBIX YCJIOBHM MJII YCBOEGHHSI MPOTrPaMMHOIO Marepuaia
oOyuaronumucsi ¢ 3IIP. Bonblioe BHUMaHuE AOHKHO OBITH YAEIEHO OTOOpY
y4eOHOro Marepuana B COOTBETCTBHM C MPUHLMIIOM JOCTYINHOCTH MpHU
coxpaHeHuu oOiero 6a3oBoro ypoBHsS. OH JOJKEH MO COAEPKAHUIO U O00BEeMY
OBITh aaNTUPOBAHHBIM 151 oOy4aromuxcs ¢ 3I1P B cooTBeTCTBHM ¢ MX OCOOBIMH
oOpa3oBaTeabHbIMU MOTPEOHOCTIMU. ClieryeT 00JeruuTh OBJIAJIEHUE MaTepUaIoM
oOyuatommumucs ¢ 3[IP mocpenctBoM €ro JAETAIBHOTO OOBSCHEHUS C
CUCTEMAaTHYECKUM IMOBTOPOM, MHOT'OKPATHOU TPEHUPOBKOM B IPUMEHEHUH 3HAHUU
C HCIOJIb30BAaHMEM IPHUEMOB aJITOPUTMHU3ALMUUA W BU3YAIbHBIX OMNOpP, OOYyYECHHS
CTPYKTYPUPOBAHMIO MaTEpHaIa.

Bonbiioe 3HaueHue A MOJHOLIEHHOTO YCBOGHMSI y4eOHOro Marepuala
MMEET OI0pa Ha MEKIIPEAMETHBIE CBSI3H BOIPOCOB, U3y4aEMBIX B JAHHOM KypCE€, C
TakUMH y4eOHbIMU TpenMmeramu Kak «['eorpadus», «Dusukay, «buonorusy.
[To3Bonsisi paccMaTpuBaTh OJWMH M TOT K€ Y4€OHBIM MaTepHuall ¢ pa3HbIX TOYEK
3pEHUs, MEKITPEAMETHBIE CBSI3U CITOCOOCTBYIOT €r0 JIyYIlIEMYy OCMBICIEHHIO, O0Jiee
MPOYHOMY 3aKPEIUICHUIO TOJTyYEHHBIX 3HAHUN U TPAKTUYECKUX YMEHUIA.

[Ipy noaroroBke K ypoKaM  YYHUTENlb JOJDKEH MPEAyCMOTPETh
dbopmupoBaHre y 00y4YalOIIUXCs YMEHUN aHAIM3UPOBaTh, CPAaBHUBATh, 0000IIATH
U3y4yaeMblil Marepuas, IUIAHUPOBaTh NPEACTOSIIYI0 paboTy, OCYILIECTBISAThH



CaMOKOHTpPOJIb. Heo0X0auMO TOCTOSIHHO CIEANTHh 3a MPAaBUIBLHOCTHIO PEUEBOTO
odopMmieHus BbICKa3bIBaHUI oOydarommxcs ¢ 3[1P.

B cBsi3u ¢ 0COOCHHOCTAMH TIOBEJCHUS M JIEATEILHOCTH OOYYaIOIIUXCS C
3I1P (pacTOpMOKXEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOAWM  CTPOKAUIITHI
KOHTPOJIb COOJIOJICHUSI TPABWJI TEXHUKH OE30MACHOCTH TPU TMPOBEICHUU
7a00paTOPHBIX PabOT B XUMUYECKOM KaOWHETE.

IIpumepnubie BU/IBI aesATeJIbHOCTH 00y4aromuxcs c 311P,
00yCJIOBJIEHHbIE  0COOBIMH  00pa30BATEJbHBIMH  NMOTPEOHOCTSIMH U
o0ecnmeynBaOIne OCMBICJICHHOE OCBOCHHME COAEpP:KaHUM O00pa30BaHUS IO
npeamMery «XuMHsh»

Coneprxanue BUIIOB jesTenbHOCTH oOy4aromuxces ¢ 3[1P Ha ypokax xumuu
OTpeJeNsieTCs WX OCOOBIMH 00pa3oBaTelbHBIMU MNOTpeOHOCTAMH. [lomumo
mupoko ucnosbdyeMbix B OOIT OOO oOmux s Bcex 00y4aromIuxcsi BHUJIOB
JEATEIIBHOCTH CJIENYET YCWINUTh BUJbI ACATEILHOCTH, CrieU(UUHbBIC JJIs1 TaHHOU
KaTeropud  oOydaromuxcsi, Juisi 00€eCHeYeHUss OCMBICIEHHOTO  OCBOCHUS
cojiep>kaHusi 00pa3oBaHUSI O MPEAMETY: YCHWICHHE MPEeAMETHO-TIPAKTUYECKON
JEATCIBHOCTH C aKTUBM3allU€ CEHCOPHBIX CHCTEM; YEpEIOBAaHHE BHJIOB
JEATEIIbHOCTH, 3aJeUCTBYIOIIUX PpPAa3JIUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHUE
MaTepuajia ¢ OMOpOM Ha aJroOpuTM; «IOIIArOBOCTH)» B H3YUYCHUH MaTepuaia;
HCITIOJIb30BAHUE JIOTIOJIHUTENIbHON BU3YaJIbHOM OMOpHI (IJIaHbI, 00pasiibl, CXEMBI,
mabyIoHbI, onopHble Tabmuibl). s pa3Butus y oOyuaromuxcs ¢ 3[IP ymenus
Jenath  BBIBOIBI, (OPMUpOBaHUS TPAMOTHOTO PEUYEBOTO  BBICKA3bIBAHUS
HE0OXO0MMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiuiie. Oco0oe BHUMAaHKE CIEAyeT
YACIUTh 00YUYEHUIO0 CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBIIEHUE PUCYHOUHBIX U
BEpOAIBHBIX CXEM, COCTaBJCHHE TaOJIUIl, COCTaBIIEHUE KiIacCU(PUKAIMU C
0003HAaYEHHBIMU  OCHOBAHUSIMU JUIsI  KJIaCCU(UKAIMU W  HAMOJHEHHE UX
npuMepamMu U Jip.

[IpumepHas TeMatuueckas U TEPMHUHOJIOTHYECKasi JIEKCUKA COOTBETCTBYET
OOII O0O0.

Jist obyuarommxcst ¢ 3IIP cymecTBeHHbIMU SABIISIFOTCS MPUEMBI paOOTHI C
JIEKCUYECKUM MaTepuayioM 1o mpeaMmery. [IpoBoautes crenuanbHas padoTa mo
BBEJICHUIO B aKTUBHBIN CJI0BApPh 00YUYAIOIINXCS COOTBETCTBYIONICH TEPMUHOJIOTHH.
N3yuaeMble TEpMHHBI BBOMSTCS Ha TOJHMCEHCOPHOM OCHOBE, 0O0s3aTeibHa
BU3YyaJIbHAS TOJICPXKKA, aJTOPUTMBI PaOOTHI C OINPEIACICHUEM, OMOPHBIE CXEMBbI
JUISL aKTyalli3alid TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIHHBIM
CTaHJapTOM OCHOBHOTO o001Iero oOpa3oBaHus YYEOHBIM MpeaMeT «XUMUS»
BXOJUT B MPEIMETHYIO 00J1acTh «ECTECTBEHHOHAYUYHbIE MPEIMEThD» U SBIISIETCS
00s13aTeJIbHBIM JIJIs1 U3YUCHHUS.

Y4eOHbIM IJIaHOM Ha €€ W3ydeHHe OTBe/IeHO 136 yueOHBbIX 4acoB — 110 2 4 B
Henelno B 8 U 9 Kiaccax COOTBETCTBEHHO.



Coneprxkanue yueOHOro npeameTa « XuMus», mpejacrabiennoe B [IpumepHoit
paboueit mnporpamme, cootBeTcTByeT PI'OC OOO, pa3paboTraHo € yuyeToM
[TpumepHOii OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsI TO Y4eOHOMY MpeaMETy «XUMHUs», COOTBETCTBYyeT IIpumepHoii
aJanTUPOBAHHOW OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMe OCHOBHOTO OOIIEro
oOpa30oBaHUs 00YUAIOIINUXCS C 3aJEPIKKOM MICUXUIECKOTO PA3BUTHS.

COLEP)KAHUE YUYEBHOI'O ITPEJIMETA «XUMMWA»

8 KIIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poav xumuu 6 orcusnu uenogexka . Tema W BeEUECTBA.
®du3nyeckre CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE BELIECTB. Xumus 6
cucmeme Hayk. Yuctele BemectBa U cMecH. (CrocoObl pa3fiesieHus CMECEH.
[IpaBuna Oe3omacHOro OOpalleHUMs C  BEIIECTBAMM U JTAOOPAaTOPHBIM
oOopynoBanueM. [louamue o Memooax NO3HAHUS 8 XUMULU.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE DJIEMEHThl. 3HAKU (CHUMBOJIBI)
XUMHUUYECKUX 3JieMeHTOB. OTHOcUTENIbHAasT aToMHasi macca. [IpocThie U CIOKHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmysna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3axon nocmosancmea cocmasa eewjecms. OTHOCUTENbHASA MOJIEKYJISIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

dusnyecKkne W XUMHUYECKUE SBJIEHUs. XuMudeckKas peakuus. [IpuzHaku
XUMHUUYECKUX PEaKIUil. YPaBHEHUS XUMHUUYECKUX PEaKIUil. 3aKOH COXpaHEHUs
Macchl  BemiecTB. Kiaccudukanus XUMHUECKMX — peakiuii  (COeIMHEHUs,
pa3JIokKEHUs, 3aMEILIeHHs, OOMEHA).

XHAMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW IIOCYIIOH, C
npaBwiaMd paboTel B jaboparopud U mpuéMamMu OOpalieHus ¢ JadopaTOpHBIM
o0Opy/ZIOBaHMEM; HW3Y4YEHHE U ONUCaHWe (PU3NYECKUX CBOMCTB 00pa3LoB
HEOPraHWYeCKUX BEIIECTB; HaOMoAeHHE (PU3MYECKUX (TJIaBJICHUE BOCKA, TasHHE
JbJa, paCTUPAHUE caxapa B CTYyINKE, KATIEHWE U KOHJIEHCAIIUS BO/bl) U XUMHUYECKUX
(ropeHue cBeuyHW, MPOKAIMBAHUE MEIHON TIPOBOJIOKHU, B3aWMOJICHCTBHE Mella C
KHUCITIOTON) SIBJICHUM, HAOIOJICHUE W OMTMCaHKE PU3HAKOB MPOTEKAHUSI XUMUIECKUX
peakumii (pa3ioKeHUE caxapa, B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuna meau(ll) mpu nHarpeBaHwm, B3auMOIEHCTBHE
xene3a ¢ pactBopom coiu meau(Il));u3ydenne cnocoboB pasneneHus cmeceit (¢
MTOMOIIIbIO MarHura, (buIbTpOBAHUE, BBITIAPUBAHUE, JTUCTUJUISIINS,
xpoMaTtorpadusi), TMPOBEICHWE OYMCTKU TIOBAPEHHOW COJIM; HAONIOACHHE W
OIMCaHWE PE3YJIbTATOB MPOBECHUS OMbITA, UILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MAacChl; CO3JJaHle MOEIIEH MOJIEKYT (ILIapOCTEPIKHEBBIX ).

1

13nech u nanee KypcMBOM 0003HAYEHBI TEMbI, H3yUYEHHE KOTOPHIX MPOBOAUTCSA B 03HAKOMHUTENILHOM ILlaHe. Ilenaror
CaMOCTOSTEIIFHO OIPECIISICT 00bEM H3y4aeMOro MaTepuara.



BakHeluue npeacTaBuTe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razos. CoctaB Bo3ayxa. Kucinopoa — 35eMEeHT U IIPoOCToe
BemecTBO. HaxoknmeHue kucimopoma B TpHpoAe, (U3HMYECKHE W XUMHUYECKUE
cBoMcTBa. Peakiinn ropeHust MpOCThIX U CIOKHBIX BelecTB. CrocoObl MOTyUYeHHS
KUCJIOpOAa B Ja00OpaTopuu u npomsiuiiennocmu. lIpuMeHeHHE KHUCIOpoa.
[Tonsarue 06 oxcunax. KpyroBopot kucioponaa B npupoae. O30n — aiiomponHas
Moougpurayus Kuciopood.

Tennosoii 2¢hghexm xumuueckou pearyuu, mepmMoxXuMuiecKue ypasHeHus,
DK30- M DHIAOTEPMHUYECKHUE PEAKUHUH. TOnIUB0: Y20lb U Memau. 3azps3HeHue
6030yXa, ycuienue napHuKo8o2o 3¢ghghekma, pazpyuieHue 030H08020 ClOS.

Bonmopon — snemeHT M mpocroe BemecTBo. HaxoxaeHue Boaopojaa B
npupoze, GU3NYecKue U XUMMUYECKHUE CBOMCTBA (Ha MpUMEpPE B3aUMOJICHCTBUS C
HEMETaUIaMM M OKCHJIaMH METAJJIOB), MPUMEHEHUE, CHocoObl NOJyYeHUs.
[ToHsITHE O KUCTIOTAX U COJSIX.

KomnuectBo BemectBa. Monbs. MonsipHas  macca.  3akoH  ABOrajipo.
Mousipublii 00bEM razoB. Pacdersl mo xumudeckoit gopmyiie. Pacuersl maccoBoi
JIOJI XMMUYECKOTO DSJIEMEHTa B COCIUHEHUH, KOJMYECTBA BEIIECTBA, MOJIIPHOU
MaccChl, MOJISIPHOTO 00beMa Ta30B. Pacu€Thl o XUMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmea 600vi. Bona. Ee cocTtaB, CTpO€HHE U MOJEKYJIbI.
Booa kax pacmeopumens. PacTBopbl. [lonsmue 0 HACbIWEHHBIX U HEHACLIWEHHBIX
pacmeopax. Ilouamue pacmeopumocmu gewecms 6 6ode. Pacuer maccoBoil 10u
BEIIIECTBA B pacTBOpe (MpOIEHTHas KOHIEHTpalusi).MaccoBasi 10751 BElIEeCTBa B
pacTBope. Xumuueckue ceoucmea 600bl (paziodceHue, peakyuu ¢ Hampuem,
okcudom xanvyusi, oxcuoom cepvl (V) peaxyuu c¢ memannamu, xuciomuvivu u
OCHOBHbIMU oKkcudamu). Ilonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 6
orcusHu uenosexka. Kpyzosopom 600wl 6 npupooe. 3arps3HeHUE TPHUPOIAHBIX BOJI.
OxpaHa ¥ OYHUCTKA MIPUPOIHBIX BOJI.

Baxnelimme kiacchl HeopraHuueckux coenuHeHui. Krnaccudukarus
HEOPraHUYeCKUX coeauHeHuil. OKcuabl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIC, amgomepHvle, Hecoleobpazyiouue - na npumepe oxcuoa yenepooa (1)
u okcuoa azoma (1)), nomenmxnamypa. Illonyuenue u XUMUYECKHE CBOWICTBA
OKCUJIOB (B3aUMOJICHCTBUE C BOJIOM, KHUCIOTaMu, Ienouamu). (OCHOBaHUSI.
Knaccuduxanuss ocHOBaHUM: MIETOYM UM HEPACTBOPUMBIE  OCHOBAHUAI.
Homenknarypa ocHoBaHui. @PU3NUYECKHE W XMUMHUYECKHE CBOWCTBA OCHOBAHUMU
(B3aMMOJAEICTBHE C OKCHUJIAaMH HEMETAIJIOB, KHUCJIOTaMH, coJiiMu). [lonyueHnue
OCHOBAHU.

Kucnoter: cocraB, kinaccubukamusi, HOMEHKIATypa, (Qu3ndeckue W
XMMHUYECKUE CBOWCTBA (B3aMMOJECHCTBHE C METalllaMH, OCHOBHBIMU OKCHJIaMH,
OCHOBAaHMSIMHU, COJISIMHA, Ha TIPUMEPE COJSHOM M CEPHOW KHCIOT), CHOCOObI
nonyyenusi. Psg axtuBHoctm MetawuioB H. H. bekeroBa. Conu (cpemnue):
HOMEHKJIaTypa COJIeH, cnocodwbl noyyenus:, B3aUMOJICUCTBHUE COJIEH C METaIaMH,
KHUCJIOTaMH, I11eJI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsatue 00 aMpOTEpHBIX THAPOKCUAAX (HA NMPUMEPE LIMHKA U ATFOMUHUSA)!
Xumuieckue ceolcmaa (63aumooelcmeaue ¢ KUCIOMamu U Weioyamu, pasiodceHue
npu Hazpesanuu) u noyyyeHue.



I'eneTnueckass CBA3b MEXAY KIacCaMd HEOPraHUYECKUX COEOUHEHHI.
['eHeTnueckue psapl.

XUMUYECKUN OKCIIEPUMEHT: KA4eCTBEHHOE OIPENEIICHUE COAECPKAHUS
KHUCTIOpPOJIa B BO3yXe; MOJYyUYEHUE M M3yYEHHE CBOWCTB KHCIOPO/a; HAOIIOICHUE
B3aMMOJICUCTBUS BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpallleHusl TopeHusl (Mokapa); O3HAKOMJIEHHWE C 00pa3liaMu OKCUJIOB U
ONHMCAHWE HMX CBOWMCTB; IMOJYYEHHUE U H3YUYEHUE CBOMCTB BOJOpOJa (TrOpeHue);
HaOMIoZieHue  OOpa3lOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOEHHOCTEM  pacTBOpPEHHsS  BEUIECTB C  PAa3jIM4YHOM  PACTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MaCcCOBOM JOJIEM PACTBOPEHHOTO
BEIIIECTBA; B3aUMOJIEUCTBUE BOABI C MeTaulaMH (HATPUEM U KaJbIUEM)
(BO3MOYKHO HCIOJIB30BaHUE BHUJIEOMATEPUANIOB); OIpPEIEICHUE PACTBOPOB KUCIOT
U ILEJI0YEH ¢ MOMOIIBI0 UHAMKATOPOB; UCCIIEI0BaHUE 00Pa3I0B HEOPraHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHNE U3MEHEHHSI OKPAaCKUW MHAMKATOPOB B
pacTBopax KHCJOT U Iesovell; m3ydeHue B3aumopehctBus okcuaa meau(ll) c
pPacTBOPOM CEpPHOM KHCIIOTBI, KUCJIOT C METa/llaMH, pPEaKIHUil HeWTpaln3aluu;
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJJHOTO METaJljla IPYyTUM U3
pacTBOpa COJM; PEIICHHWE JKCHEPUMEHTAIBHBIX 3ajad 1o TeMe «BaxuHeunine
KJIACChI HEOPTAHUYECKUX COECIUHEHUIY.

Hepuoanuyeckuii 3akoH u Illepuoanyeckas cucrema

xumu4deckux iemMeHToB . . MenaeneeBa. CTpoeHue aToMOB.

XumMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepBbie MOMBITKK KiIacCUPUKAIMM XUMUYECKUX dJeMeHTOB. [loHsaThe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajJlor€Hbl, UHEPTHBIE Ta3bl). JDleMeHmyl, Komopvle 00pazyiom amgomephbvie
OKCUObL U 2UOPOKCUODL.

[lepnonmueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
. . MenneneeBa.  Kopotkonmepuoanas U OaumHonepuoouas  (HOpMbl
[lepnognueckon cucteMbl xuMuueckux 3ieMeHToB Jl. 1. MenneneeBa. Ileprnonsl
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIbI 3JIEMEHTA.

Ctpoenue aromoB. CocTaB aTOMHBIX sAep. H3omonwvi. DIEKTPOHBI.
CtpoeHre 3JICKTPOHHBIX O0O0JIOYEK aTOMOB MEPBBIX 20 XHUMHYECKHUX SJIEMECHTOB
[Tepunonnueckoin cucremsl JI. 1. MenneneeBa. XapakTepuUCTUKAa XUMHAYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3axkonomepHOCMU  U3BMEHEHUs. CBOUCME JJIeMEeHmO8 MAlblX Nepuooos u
2JIABHLIX NOOSPYNN, 6 3ABUCUMOCMU OM aMOMHO20 (NOPAOK08020) HOMepa
3unauenue Ilepuoouuecxkoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX
aneMeHmo8 Ol paszeumuss Hayku u npaxmuku. [[. M. Menoeneee — yuénviil u
2PAANCOAHUH.

Xumuueckass cBsi3b. KoBaneHTHas (mojsipHass M HEMNOJsIpHAsi) CBS3b.
InexmpoompuyamenbHOCms AmoMOo8 XUmMuyeckux snemenmos. VIonHas CBsI3b.

Crenenp  okucieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.



XUMUYECKUI DSKCIIEPUMEHT: H3Y4YEHHE O0Opa3lioB BEIIECTB METAIOB U
HEMETAJUIOB; B3aWMOJCHCTBUE THJIPOKCHIA LMHKA C pPacTBOPaMHM KHUCIOT U
LIEJI0YEH; IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOLIIUX NPUMEPBI OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHU ).

MexnpeaMeTHble CBA3H

Peanmm3zanust MeXIpEeOMETHBIX CBSI3€d NPH M3YyYEHWH XHMHUHM B 8 Kiacce
OCYILECTBIISICTCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEHHO-HAY4HbIE MMOHATHUS: HAYyYHbIH (aKT, TUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KilaccUu(UKaIMs, M[EePUOJUYHOCTb, HaONIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®u3uka: marepus, aToM, 3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHI,
W30TOIbI, PAJAHMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUECKHUI 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TIaHEThI, 3B€3/1b1, CoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocpepa, MUHEpaNbl, TOPHBIE IOPOJBI,
M0JIE3HBIE UCKOIMAEMbI€, TOIINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasA peaKuus

[lepuognueckuii 3akoH. Ilepuogmueckas cucremMa XHUMHUYECKHUX DSJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XAMHUYECKHUX DJIEMEHTOB IMEPBBIX TPEX NMEPHUOJIOB, KAJIUS, KAIBIUS U UX COCIAUHEHUN
B COOTBETCTBHM C TIOJIO)KCHHEM »3JeMEeHTOB B Ilepuomnueckoit cucremMe u
CTPOCHUEM HX aTOMOB.

CtpoeHue BemecTBa: BUIbI XMMHYECKOW CBS3U. THIBI KPUCTAUIMYECKUX
PELIETOK, 3a8UCUMOCHb CEOUCE BeujeCm8a Om muna KpUCmaiiuieckou peuémru
U 8UOA XUMUYECKOU CB53U.

Knaccuduxanus u HOMEHKJIaTypa HEOPraHUYECKHUX BCIIICCTB
(MexayHapoHas U TpUBUAIbHAS ). XMMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIIUXCS
K pa3JIM4HbIM KJaccaM HEOPTaHWYECKUX COCIMHECHWH, TE€HETUYECKas CBS3b
HEOPTaHWYECKUX BEIIECTB.

Kimaccudukanuss XUMHYECKHX PEAKIHH 110 Pa3IMYHbBIM IpHU3HaKaMm (110
YUCITY M COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEMIECTB, MO TETUIOBOMY (P deKTy, 1mo
M3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMUYECKUX DJIEMEHTOB, 110 0Opamumocmu, no
yuacmuio Kamanuzamopa,. DK30- u SHIOTEPMHUUYECKUE peaKkiuu.
Tepmoxumuueckue ypasHeHusl.

llonamue o cxopocmu xumuueckoul peaxyuu. Ilonamue o6 obpamumvix u
HeoOpamumblx Xumuyeckux peaxyusx. [lowamue o 2oMO2eHHbIX U 2emepOceHHbIX
peaxyusx. Ilonamue o xumuueckom pasunosecuu. Cmewjenue XuUMU4ECKO20
pasnosecus. Daxmopvul, GAUAOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJIOJCEHUe XUMUUECKO20 PABHOBECUS.



OKHUCIUTETbHO-BOCCTAHOBUTENIBHBIE  PEAKIMH, AJICKTPOHHBIM  OajaHc
OKHCIIMTEILHO-BOCCTAHOBUTCIHHOM peaKkiuu. CocraBnenne ypaBHEHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJh30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIUTHYECKOMN JTCCOLIMALIHH. DIEKTPOIUTUYECKAS
JTUCCOLUALMS. DIEKTPOIUTHI U HEAIEKTPOJUThl. KaTHOHBI, aHUOHBI. Mexanuszm
ouccoyuayuu 8ewjecmes ¢ pasiudHbiMu eUOaAmMu xumuueckou cesasu. Ilonsamue o
cmenenu ouccoyuayuu. CUIbHBIE U CIa0bIC AJIEKTPOIUTHI.

Peakunu nonHoro oOMeHa. Y CI0BUS MPOTEKaHUs PEaKIui HOHHOTO 0OMeHa
10 KoHIa. [TonHble M COKpalll€éHHbIE MOHHBIE YPABHEHUS peakiuid. XUMUUYECKUE
CBOMCTBAa KHCJIOT, OCHOBAaHMW U COJeH B CBeTe NpeACTaBIEeHUU 00
AJeKTpoJuTHYECKOor nuccoruanuu. Cpena pactBopa. KauecTBeHHbIE peaklii Ha
KaTHOHBI U aHUOHBI: XJIOPHUI-, OPOMUI-, HOAU-, CyIb(paT-, KapOoHAT-, CUITUKAT-,
dbochar- aHWOHBI, TUIPOKCU-MOHBI; KATHOHBl AMMOHMS, MAarHus, KajibIusi,
anmroMuHUs, xeneza (2+) u (3+), meau (2+), nMHKA, TPUCYTCTBYIOIINE B BOJHBIX

pacTBoOpax.
XUMHYECKAN 3KCIIEPUMEHT: O3HAKOMIICHUE C MOJAEISMHU KPUCTAINIMYECKUAX
pPEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u

ajiMasa), CIJIOXKHBIX BEHIECTB (XJOpHAAa HATPHsl); HCCIEIOBAHHUE 3aBUCUMOCTU
CKOPOCTH XHMHYECKOW peakmuhd OT BO3ACUCTBHS Pa3TUYHBIX  (PaKTOPOB;
UCCJIEIOBAaHUE DJIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOIMAIINN
KHUCTIOT, Imejoued W coieil (BO3MOXKHO HCHOJIb30BAaHUE BHIEOMATEPUATIOB);
MIPOBEJICHUE OMBITOB, WILTIOCTPUPYIONINX MPU3HAKK MPOTEKAHUS PEeaKIMi HOHHOTO
oOMeHa (0Opa3oBaHHME Ocajika, BBIJICJICHHE Tra3a, OOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIONIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUn
(ropeHue, peakiuu pasiioKEeHUs, COSAUHEHUS); paclO3HABAaHUE HEOPTaHUYECKUX
BCIIECTB C TIOMONIBI0 KAYECTBEHHBIX pEaKIWii Ha HWOHBI, peIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HeMmeTaibl 1 MX coeIMHEHUST

OO6mass xapakTepuctuka rajqoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHMHUYECKME CBOWCTBA HAa IMpUMEpPE  XJIopa
(B3aMMOJAEICTBHE C METaJUIaMH, HEMETAJIAMH — BOJOPOJOM U KHUCIIOPOJIOM,
wenouamuy).  Xnopopogopod. ConsHas KUCIOTa, XUMHUYECKHE CBOICTBA,
nonyuenue, TpPUMEHEHUE. [lelicmseue Xaopa u Xi0po8ooopood HA OpP2aAHUM
yenogeka. Baxxuenme xJI0puibl U UX HAXOXKJICHUE B IPUPOJIE.

O6mras xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIEC CTETICHU OKUCIICHUS.

CrpoeHue u pU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhI.
AJOTpOIiHbIe MOAM(UKAIIMKA KUCIOPOJia U Cepbl. XUMUUYECKHUE CBOMCTBA CEPBI
(B3aUMOJEHCTBUE C Hememanlamu— BOAOPOJOM U KHCIOPOIOM, MeETalljlaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoti kuciomamu). CepoBOJOPOA: CTPOCHUE,
bu3nyeckue W XUMUYECKHE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBUTEIbHBIE
cBoiicTBa). OKCHABI Cepbl Kak NPEICTABUTENIMd KUCIOTHBIX OKCHUIOB. CepHas



KHUCJIOTa: (pu3nueckue U XUMUYecKkue cBoicTBa (obmue u crnenuduyeckue). Conu
CEpHON KHCIIOTHI, KaYeCTBEHHAsI peakmus Ha cyibpar-uoH. CepHHUCTas KUCIIOTA.
Xumuueckue peaxyuu, nedxcawjue 8 0CHO8e NPOMBIULIEHHO20 CNOCOOA NOJIYYEHUS
cepHou Kuciomul. Haxoxnenue cepol U €€ coequHeHnid B npupoje. [Ipumenenue
CEphl U €€ COCTUHCHHUI B OBITY M B MPOMBINUICHHOCTH. XuMuyeckoe 3azpsazHeHue
OKpydcaoweli cpedbl COeOUHEHUSMU cepbl (KUCIOMHbIe 00MCOU, 3a2ps3HEeHUe
6030yxXa U 6000EM08), CNOCOOBL €20 NPeOOMBEPAUYEHUSL.

OO6mias xapaktepuctuka 3MeMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aToMOB a3oTa U (ocdopa, xapakTepHbI€ CTEIIEHU OKUCICHUSI.

A30T, pacrpocTpaHeHue B Mpupojie, PU3NUecKrue U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBUE C METalNIaMd M HEMETallJlaMU - KHUCJIOPOJIOM M BOJOPOIOM).
KpyroBopot azora B mpupoje. AMMHaK: (QU3HMUYECKUE U XUMHUYECKHE CBOMCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpA), noayueHue W MPUMEHEHUE.
Conu aMMOHMS: COCTaB, (PU3MUECKHE M XHMHUYCCKHE CBOMCTBA (pa3ioKeHue,
B3aMMOJICHCTBUE CO IeJIoyamu), npuMeHeHue. KauecTBeHHast peakuusi Ha HMOHbI
aMMOHMS. A30THAasl KHCJIOTa, €€ (U3NYECKHe U XUMUYECKHUE CBOICTBa (0OIIKE U
cnenuduueckue), noayuenue. Hutparsl (paznoxeHue). A30THUCTas KHUCIOTA.
Hcmonp3oBaHne HUTPATOB H COJICM aMMOHHS B KadeCTBE MHHEPAJIbHBIX
yAOOpeHuil. Xumuueckoe 3azpsaznenue oKpyxcaiouei cpedbl coOeOUHeHUsMU A30ma
(Kuciommuule 002c0U, 3a2psa3HeHuUe 8030YXa, NOUBbL U B000EMOB).

®dochop, awromponnvie moouguxayuu  gocgopa, buznUeckue U
XUMHUYECKHE CBOMCTBa (B3aMMOJICUCTBHE C  MeETaUlaMd, HEMeTaJlJlaMH,
KOHYEHMpUpOBanHviMu azomuol u ceprou kuciomamu). Oxcun docdopa (V),
oprodochopHas kuciaoTa: (U3NYECKUE M XHUMHUYCCKHE CBOWCTBA, HOJVUEHUe.
Honamue o munepanvhvix yoobpenusx: numpamsl u ocghamol. [lonsmue o
KOMNJeKCHbIX YO0obpenusx. OOIIas XapakTepucTuka 3JeMeHTOB [VA-Tpynmbi.
OcoOeHHOCTH CTPOCGHHMS AaTOMOB VIJIepola W KpeMHHS. BajaeHTHOCTh W
XapaKTEepPHBIC  CTEMEHW  OKWUCIEHWS  aTOMOB  yriepoJa W KPEMHUS.
PacnipocTpanenue yriepo/ia B IpUPOIE, XapaKTepHbIC CTETICHH OKHCIICHUS.

VYrnepoa, amnotponHble Moaudukanuu (rpagut, anMmas), (GU3HYECKUE H
XUMHUUYECKHE CBOWCTBA TMPOCTBHIX BEIIECTB (B3aMMOJCHCTBUE C MeETaJUIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancopomusi.  KpyroBopor yriepoaa B mpupone. Okcuabl yriaepoja, HX
bu3nUecKkue U XMMHYECKUE CBOWCTBA, MOJyYCHHE W NMPUMEHEHUE, NEeHUCTBHE Ha
OpraHuM3M 4YeJlOBeKa. JKoro2uyeckue npoodiemvl, C843aHHble C  OKCUOOM
yenepooa(lV); eunomesa 2n06anvHO20 noOmMenieHUs KIUMama, HNAPHUKOBbIU
aghgpexm. YToapHasI KUCIOTA U €€ CONU, uX (PU3NUeCcKue ¥ XUMHUUECKHUEe CBOMCTBA,
nonayweHue u npumenenue. KadecTBeHHass peakiusi Ha KapOOHAT-WOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

O6mue mpeacTtaBieHuss 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHS
OpPraHUYECKUX COCAMHEHUH yriepoaa (Ha NpUMepe MeTaHa, STWJIEHA, 3TaHOJa,
YKCYCHOM KHCIIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Knaccugpurayus
opeanuyeckux gewjecms. 1loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenikax, yriieBoJlax — M UX POJHU B )KU3HU ueloBeka. MamepuanbHoe eOuHCmeo



OP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue M XHMHYECKHE CBOICTBa (Ha mpHUMEpE
B3aMMOJICUCTBUS C METAJUIaMU M HEMETAJUIaMH), noJjyyeHue u TIPUMEHEHHUE.
Coeounenus kpemnus 8 npupooe. Obwue npeocmasienus 06 okcuoe kpemiusi(IV)
u KpemHnuesou kuciome. Cunuxkamsi, @usuyeckue u Xumudeckue ceolcmada,
nonyueHue U NpuMeHeHue 6 Oblmy, NPOMbIUIEHHOCMU (8 MeOUYUHCKOU,
9NIeKMPOHHOU, CMPOUMENbHOU U Op.). BasxcHeliwue cmpoumenshvle mamepuansl.
Kepamuka, Cmekao, yemenm, OemoH, xwcenezobemon. IIpobremvr bezonacroco
UCNONIL30BAHUSL CMPOUMETbHBIX MAMEPUAN08 8 NOBCEOHEGHOU HCUZHU.

XUMHUYECKUHN IKCTIEPUMEHT: U3y4eHHEe 00pa3lloB HEOPraHMUYECKUX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBI; MPOBEACHUE KAUYECTBEHHBIX PEAKLIHUM HA XJIOPHU-
MOHBI W HaOMIOJICHWE TPU3HAKOB MX TMPOTEKAHUS;, OIBIThL, OTpa)Xarolue
bu3nUecKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB U UX COCIUHEHHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB); O3HAKOMJIEHHE C oOpas3lamMu XJIOPHUIOB
(raJloreHuI0B); O3HAKOMJIGHHE C oOpa3liamMu cepbhl U €€ COCTUHECHUSIMU
(BO3BMOXKHO  HCIIOJIb30BaHUE  BHUJEOMATEpUANIOB); HAOJIIOJCHUE  Tpoliecca
oOyriiMBaHUsl caxapa IOJ JACHUCTBUEM KOHIIEHTPHUPOBAHHOW CEPHON KHUCIIOTHI;
U3YYEHUE XMMHUYECKUX CBOMCTB pa30aBJICHHON CEpPHON KHCIIOTHI, IPOBEICHHE
KAUEeCTBEHHOM peakuuu Ha CyJb(aT-uoH U HaAOMIOJEHHE TMpU3HAKa e
IIPOTEKaHUsI; 03HAKOMIIEHHE C (DU3UYECKHMMH CBOMCTBaMH a30Ta, (ochopa u ux
COCIMHEHMH (BO3MOXHO MCIIOJIb30BAaHUE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX
u ¢GochopHbIX yAOOpEHUI; MOJyYEeHHE aMMUaKa M HW3YYEHHUE €ro CBOMCTB;
MPOBEICHNE KaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U ¢ocdhaT-uoH U U3ydeHue
IPU3HAKOB MX IMPOTEKaHUs, B3aUMOJCHUCTBUE KOHLUCHTPUPOBAHHOM a30THOU
KHUCJIOTBI C MEIbI0 (BO3MOXXHO HCIOJIb30BAHUE BUJEOMATEpPUAJIOB); H3YyUYCHHE
MOJIeNIe KPUCTAJUTMYECKUX pPEmETOK anMasza, rpaduTa; O3HAKOMIIEHHE C
MPOIECCOM  aACOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOWCTBOM MPOTHMBOra3a; IMOJYYEHUE YIJIEKUCIOTrO Ta3a M U3Y4YEHUE €ro
CBOMCTB; MPOBEJCHUE KAUECTBEHHBIX pEaKIMil Ha KapOOHAaT- U CHUIIMKAT-HOHBI
Y U3y4YeHUE TMPU3HAKOB HX [MPOTEKAaHMs; O3HAKOMIIEHHE C NPOIyKLHEH
CWJIMKAaTHON MPOMBIIIJIEHHOCTH; PELIEHUE JKCIEPUMEHTANIbHBIX 337ad MO TeMe
«BaxxHenIme HeMEeTaITbl U UX COCIUHECHUSD.

MeTaJliibl U UX COeTUHEHUS

OO6miass xapaKTEpUCTHKA XHUMHYECKHX OJJIEMEHTOB — METaUIOB Ha
OCHOBaHMM MX IMOJIOKEHUs B [lepuoandeckoit cucteMe XMMHUYECKUX DJIEMEHTOB
. . MengaeneeBa u ctpoeHuss atomoB. CTpoeHne MeTaiioB. Mertamindeckas
CBSI3b M METAJUIMYECKasl KpUCTA/UTMYECKasl pemeTKa. DJICKTPOXUMUUYECKUU Psia
HANPSODKCHU  MeTauioB. (DU3WYECKHE M XHUMHUYECKHE CBOWCTBA METAJJIOB
(B3aMoOJeCTBUE € KHUCIOPOJAOM, BOJOH, Kucinotamu). Obwue cnocobul
nonydenus memannos. llonamue o Koppo3uu memanios, OCHOBHbIE CHOCOOb
3awumsl ux om xopposzuu. Cniagvl (cmanv, uyeyH, OOPATIOMUHUL, OPOH3A) U UX
npuMeHeHue 8 Oblmy U NPOMBILUIEHHOCHIU.

[Ilenounsie MeTaiIbl: MojoxkeHue B [lepuoanyeckoil cucteMe XUMUYECKUX
anementoB . M. MengeneeBa; ctpoeHne aroMoB. HaxoxaeHue B Npupoie.



duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTtpus U kanus). OKCUIbl U
TUAPOKCHUIIBI HAaTpusg W Kaimusa. [IpuMeHeHue IeNIOYHbIX METAUIOB M HX
COCTMHEHU .

[[lenouyno3eMenbHbIE  METaJIbl MarHdi W KaJlbLMH:  IIOJIOKCHHE
B [lepnoanueckoit cucreme xumnuueckux annemeHToB . 1. MenneneeBa; crpoenue
UX aTOMOB; HaxoxJeHue B mpupojae. Gusnueckne 1 XUMHUYECKUE CBOMCTBA MAarHUs
U Kanpuusa. Baxseimne coenuHeHHs KaiabUus (OKCUZ, TUAPOKCHI, COJIH).
Kécmxocmub 60061 u cnocobbl eé ycmpaHeHus.

Amomunuii: mnonoxenue B llepuogudeckoil cucreMe  XMMHYECKHUX
anemenToB JI. I. MenneneeBa; cTpoeHHE aToMa; HAaxOXKJEHHUE B MPHUPO/IE.
du3nyeckre 1 XMMUYECKUE CBOMCTBA allfOMUHUSA. AMGBOTEpHbBIE CBOWCTBA OKCHIA
Y TUAPOKCHUA ATFOMUHUSL.

XKenezo: nonoxenue B llepruoauyeckoil cucTeMe XUMUYECKHUX SJIEMEHTOB
. . MenneneeBa; cTpoeHue aToma; HaxOXKJICHHE B mpuponae. Pusnyeckue u
XUMUYECKHUE CBOMCTBA Xkene3a (B3aMMOJEHCTBHE C METaUlaMH, KUCIOTAMH H
cossimu). Oxcunapl, ruapokcuasl u conu kene3a(ll) m xenmesza(Ill): cocras,
CBOICTBA U noJayuenue.

XVWMHYECKHI HKCIIEPUMEHT: O3HAaKOMJIEHME ¢ o0pa3uaMyd METaUIOB U
CIUIABOB, WX (DM3MYECKUMHU CBOWCTBAMH; HW3YUYEHHE pE3YyJbTAaTOB KOPPO3HUH
METAJJIOB  (BO3MOXKHO  HCMOJIb30BAaHUE  BHUACOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJCHCTBHS OKCUAA KaJbIMsl U HATPHUsS C BOAOW (BO3MOXKHO HCIIOJIb30BAHME
BHJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MPOLECCA TOPEHUS
&Kese3a B KUCIOpoze (BO3MOKHO HCIOJIb30BaHHE BUIEOMATEPUANIOB); MPU3HAKOB
MPOTEKaHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHus, KajbIus, AJIIOMUHUS,
nuHka, xxenesa(ll) u xeneza(Ill), mequ(Il)); HabmroneHne u onvcaHue MPOIECCOB
OKpallMBaHHS I[IJJAMEHHM HWOHAMU HaTpHsi, KaJIus W Kalublus (BO3MOXHO
UCIIOJIb30BAaHUE  BHJIEOMATEpPHUANIOB); HCCIEOBaHUE aM(pOTEPHBIX CBOMCTB
THAPOKCUJA ATIOMUHUS M TUIPOKCHAA LIMHKA; PEHICHHE SKCHEPUMEHTAIbHBIX
3ajad4 110 TeMe «Ba)xkHelmme MeTabl 1 UX COSIUHEHUSD).

Xumus u okpyxcarowasn cpeoa

Hoevie mamepuanet u mexnonoeuu. Bewecmea u mamepuanvt 8
NOBCEOHeBHOU HCU3HU YenogeKka. Xumus u 300posve. beszonacnoe ucnonvzosanue
seujecms U xumuveckux peaxyuti 6 owimy. llepsas nomowp npu xumuueckux
oorcoeax u ompasnenusx. OCHOBbL IKONO2UUECKOU 2pamMomHocmu. Xumuueckoe
3aepsa3HeHue OKpyxcanoueu cpeodvl (npedeivbHas O0NnYCmuMas KOHYEeHmpayusl
sewecms — I1J[K). Ponb xumuu 6 pewenuu 3K0102U4eCcKux npooaem.

Ilpupoonvie ucmounuxu yeneeo0opooos (y2oib, NPUPOOHbLU 2a3, Hedmyb),
NPOOYKMbL UX NEPepaboOmKuU, UX pob 8 ObIMy U NPOMbILULEHHOCMU.

Xumuueckuii dKCnepumMeHm. u3ydeHue o00pa3yos Mmamepuanos (Cmekio,
CNIABbI MEMAJLI08, NOJIUMEPHbLE MAMEPUATbL).

MexnpeaMeTHbie CBI3H
Peanuzanus MeXnpeaIMETHBIX CBA3€d MpPU HU3YYEHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX



TIOHATHUH, TaK W MOHATHH, SBJSIOMNUXCSA CUCTEMHBIMH JIUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIC TIOHATHS: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
3 (dEKT, TEXHOIOTHS, MAaTEPHUATTBI.

dusnka: Marepus, aToM, 53JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TOTBI, PaJUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsiyi, IMPOBOJIHHKH,
MOJIYIIPOBOJHUKH,  JTHUIJCKTPUKH, (POTORIEMECHT, BEIICCTBO, TEIIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKHE BEIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouochepa, IKOCHCTEMA, MUHEPAJIbHBIC
yA0OPEHMS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

I'eorpadus: armocdepa, ruapocpepa, MUHEpaNbl, TOPHBIE IOPOJIBI,
MIOJIC3HBIC UCKOITaeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.

BrinoJiHeHHe NPAKTHYECKHUX padoT

[Ipn mpoBeneHUH NPAKTUYECKOW padOThl KaXAbld €€ 3Tal BBINOJHAETCA
oOyuatomumucs ¢ 3IIP BMecTe ¢ yuuTenem U moja €ro pykoBojcTBoMm. Ha mocke
00513aTeIbHO BBIBELIMBAIOTCS MTPaBUJIa TEXHUKU O€30MMaCHOCTH, COOTBETCTBYIOLIHE
JaHHOMY BHUJY pa0OThl, JaeTcs MpaBUiIbHAS 3alKUCh (POPMYI U YKa3bIBaeTCs LENb
npoBefeHUst paboTel. [Ipm HeoOXoauMOCTH JdaeTcs BU3YaJbHBIM alIropuT™M
BBIMIOJIHEHUSI  3a/laHusl. OJTO  CHOCOOCTBYET  OCO3HAaHUIO  OOy4YaroIUMUCS
BBIITOJIHAEMBIX JCUCTBUM U MOJyYEHHOTO PE3YJIbTaTA.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI 0 XUMUM

Jlns opranu3anuu MpoBEPKU, YUeTa U KOHTPOJISI 3HAHUN 00ydYaronuxcs Mo
npeaMeTy MPeayCMOTPEHbl KOHTPOJIbHBIE PabOTHI, CAMOCTOSTENIbHBIE PaOOTHI,
3a4eThl, MPAKTUYECKUE pabOThl, TecTUpoBaHue. OJHUM U3 METOIOB KOHTPOJIS
pe3yiibTatoB 00yueHust ooydarontuxcsi ¢ 3[1P sBisieTcs MeTo MOJTUBaApUATUBHOTO
AKCIPECC-TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBETaMU. Ero OTIWYUTETHLHBIMU
yepTamMu SIBJIAIOTCS ONEPAaTUBHOCTh, BBICOKAs CTENEHb WHIWBUAYAJINU3aAlUU
3HaHUM, CPAaBHUTEIBHO Mallble 3aTpaThl BPEMEHU U TpyJa Ha IMPOBEPKY OTBETOB
00yJaroxcsl.

st obygaroruxest ¢ 311P Bo3MokHO m3MeHeHHe (HOPMYTUPOBKHU 3aaHHMA
Ha «IONIArOBYIO», aJamnTalus TMpejiaraeMoro oOydYaromiemMycsi TeCTOBOTO
(KOHTPOJIBHO-OLIEHOYHOT0) MaTepualia: HCHOJIb30BAHUE YCTHBIX U MHUCHMEHHBIX
WHCTPYKIUH, YOPOIICHUE JUIMHHBIX CJOXHBIX (OPMYIUPOBOK HWHCTPYKITUH,
pelieHue C OMopoll Ha alropuT™M, oOpasel], HCHOJIb30BAHHE CIPABOYHOU
uH(bopManuu.

I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHM A YUEBHOI'O ITPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUMA



B nenom pesynbTarsl ocBoeHus odyuatrommmucs ¢ 3[1P yueObnoro npenmera
«XuMus» JOJDKHBI COBNAAATh C pe3yJbTaTaMU MPUMEPHOM paboueld MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3HaYNMBIMU SBIISIOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBalMg K OOYy4YEeHMI0O M  LEJCHANpPABICHHOW IMO3HABaTEIbHOM
NEeSATEIbHOCTH;

YCTaHOBKA Ha OCMBICIIEHUE JIUYHOTO OIbITA, HAOIIOIEHNUN 32 XUMUYECKUMHU
DKCIIEPUMEHTAMHU;

OpHUEHTAlMsI Ha NPaBUJIa UHAWBUIYAIBHOTO U KOJUIEKTUBHOIO OE3011aCHOTO
NIOBEJCHUS IIPU B3aUMOJCHCTBUN C XUMUYECKUMU BELIECTBAMHU U COCTUHECHUSIMU;

OPaKTHYECKOEe H3ydeHHe Npodeccuil W Tpylna pa3iIM4yHOro poja, B TOM
YlCclie Ha OCHOBE IMPUMEHEHUS H3y4yaeMOro MpeJAMETHOTO 3HaHMs (Hampumep,
71a00paHT XUMHYECKOTO aHAIIN3a);

YBa)KEHUE K TPYly U pe3yJbTaTaM TPyJOBOU NEATEIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY NOCTPOCHHIO JaJbHEWIIEW WHIMBHUIYaJIbHOU
TpaekTopuu OOpa30BaHWsA HA OCHOBE OPUEHTUPOBKM B MHpe Mpodeccuil u
PO EeCCUOHANIBHBIX MPEANOYTEHUMN, YBAKUTEIBHOTO OTHOILIEHUS K TPYAY;

OCO3HaHUE CBOEro0 TMOBEACHHS C TOYKM 3pEHHUS] OMNACHOCTH WIIU
0e3omacHOCTH JUIsl ce0s UM AJI OKPY KAIOIIHX;

OCHOBBI DJKOJIOTMYECKON KYJBTYPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBILIUICHUS, NPUOOPETEHUE OIbITa 3KOJOTHYECKH
OPUEHTHUPOBAHHOW NMPAKTHYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYyalUsX;

OCO3HaHUE MOCIEACTBUM M HENPUSATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOroJisi, HApKOTHUKOB, KypeHHus) M HHbIX (opMm Bpera ans (U3NYECKOTO U
IICUXUYECKOTO 3[J0POBBS;

NPUHATHE PEIIEHWH B JKU3HEHHOM CHUTyallMM Ha OCHOBE IIepeHoca
MOJIYYEHHBIX B XOJ€ OOy4YeHUs 3HAaHWW B aKTyaJlbHYIO CHUTYallUIO, BOCIOJHSITH
neduuut uHpopmanuu;

FOTOBHOCTh OTOMpAaTh M HKCHOJb30BaTh HYXHYIO HMHPOpMaLUIO B
COOTBETCTBUM C KOHTEKCTOM >KM3HEHHOU CUTYallUU.

METAINIPEAMETHBIE PE3YJIBTATbDI

Ognaodenue YHUBEPCATbHBIMU yueoHvimu no3nasamenbHuIMu
oelicmeuamu:

BBISIBIIATH PUYUHBI U CICACTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISITh CpaBHEHWE, KIACCU(DUKAIIMI0O XWMUYECKHX BEIIECTB 10
3aJIaHHBIM OCHOBAHHSIM M KPUTEPUSIM JIJIS1 YKA3aHHBIX JIOTHUECKUX OTIEpaIlHii;

CTPOUTH JIOTHYECKOE CYXKICHUE TIOCJI€ TPEIBApUTEIHLHOTO aHau3a,
BKJTFOYAFOIIICE YCTAHOBJICHUE TIPUUNHHO-CIICJICTBEHHBIX CBS3CH;

BBISBIIATH ACHUIINTHEI HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MMOCTABJICHHOM 3aJa4H;

npeoOpa3oBeIBaTh MH(OPMALIMIO M3 OJHOIO BUJA B Jpyrou (tabiuilyy B
TEKCT U TIp.);

CO3/1aBaTh, MPUMEHITh U MPEOOPA30BBIBATh 3HAKU M CHMBOJIBI, MOJICTH H



CXEMBbI ISl pelIeHus] y4eOHBIX U TO3HABATEIbHBIX 33/1a4 C MOMOIIBIO MEarora;

C TIOMONIBIO TMeJarora MPOBOJUTh XUMHUYECKUN OMBIT, HECIOXKHBIN
AKCHEPUMEHT, ISl YCTAHOBJIECHUS OCOOEHHOCTEW O0BEKTa M3YUYEHHUs, TPUUMHHO-
CJICICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

C TIOMOIIBIO TI€JIarora WJIA CaMOCTOSITENhHO (hOpMyIHMpoBaTh 0000IMIEHUS 1
BBIBO/IbI 110 pe3yJIbTaTaM MPOBEAECHHOIO HAOIIOICHUS, OMBITA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE XHUMHYECKUX IMPOIECCOB U HUX
MOCJIEACTBUS,

UCKATh UM OTOMpaTh MHPOPMALIMIO WIIM JAHHBIE U3 UCTOYHUKOB C yUYETOM
MPEJIOKEHHON yueOHOM 3a71auM U 3aIaHHBIX KPUTEPHUEB.

Osnadenue  yHueepcanvbHviMu  y4eOHbIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B Tpymrne (OmpenesnsTh ooiue
LEJH, PaCIPEAeIISITh POJIU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TIOMONIBIO TMeJarora WM CaMOCTOSATEIbHO COCTaBJISITh YCTHBIE U
MUCbMEHHBIE TEKCThl C HCIOJb30BAaHUEM WUIIOCTPATUBHBIX MAaTEpUATIOB IS
BBICTYIUJICHUS TIEPE]l ayUTOPUEIH;

OpraHU30BbIBATh YU€OHOE COTPYJIHUYECTBO U COBMECTHYIO JICSITEIHHOCTD C
YUYUTEIEM U CBEPCTHUKAMU; pabOTaTh MHAUBUIYAJIbHO W B TpyINIe: HaXOIUTh
oO1iiee pernieHue U paspeniath KOHQIMKTHI HA OCHOBE COIJIACOBAHUS IMO3UIUN U
ydeTa UHTepecoB; (OpPMYIUPOBATH, APIYMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHE;

OIICHMBATh KaueCTBO CBOETO BKJAJa B OOIIMNA MPOAYKT, NMPUHUMATH H
pa3ienaTb OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTh K MPEAOCTABICHUIO OTUETA
nepe rpyniou.

Oe¢nadenue yHugepcaibHblMu yUeOHbIMU PeCYIAMUCHBIMU OCUCMEUAMU:

oOHapyxuBaTh U (HOPMYIUPOBATH YUEOHYIO MPOOIEMy, ONPEACNSITh LEIb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAaMU CAMOKOHTPOJISI, CaMOOIICHKH, MPUHSATUS PEIICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM MW  TO3HaBATEILHOU
JeATEIIbHOCTH;

COOTHOCHUTH CBOM JICUCTBUS C IJIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIECTBIISITh
KOHTPOJIb CBOEH JIEATEILHOCTH B TMPOIIECCe JOCTHKEHUS pe3yJibTara, ONpeaeisiTh
CocoObl JIEWCTBUM B paMKax MPEAJIOKEHHBIX YCIOBUH U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIOLIECHCA CUTYallUEH;

JaBaTh aJICKBaTHYIO OLIEHKY CUTYallMH U MpeaJiaraTh IJaH €€ U3MECHECHHUS;

NPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpU PEUICHUU
y4eOHOU 3a1auu;

MOHUMATh MPUYHHBI, 10 KOTOPHIM HE ObUI IOCTUTHYT TPeOyeMbIil pe3yibTat
NeATEeTLHOCTH, OTIPEICISATh TO3UTUBHBIC U3MEHECHUSI M HaIpaBJIeHUs, TpeOyIoue
nanbHeie padoThl;

OCO3HAHHO OTHOCHUTBLCS K APYroMy YeJIOBEKY, €0 MHEHHIO.

HPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX PE3YJbTATOB IO OCBOEHUIO 00s3aTEIBHOIO
COJIEp)KaHMs, YCTAHOBJICHHOTO JIaHHOM MpUMEPHOM paboueil mporpamMmoi,



BBIICJISIFOT: Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUM, crienupuyeckue s
y4eOHOTO TpenMera «XUMHUS», BHUABI JCSITCIBHOCTH TIO MOJYYEHUIO HOBOTO
3HaHUSA, €r0 HMHTEPNPETANHU, MPEeoOpPa30BAHUI0O U MPUMEHEHUIO B Pa3IUYHBIX
y4eOHBIX U HOBBIX CUTYyaITUsIX:
o MPEACTABICHUE O 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH
SABJICHUM TPUPOJABI, MOHMMaHUE OOBEKTUBHOW 3HAYUMOCTH OCHOB
XUMUYECKON HAyKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITIOHEHTa OOIIel KyJbTYyphl U MPaKTUYECKOH JESTEIbHOCTU
YeJIOBeKa B YCIOBUAX COBPEMEHHOTO OOIleCcTBa; MOHUMAaHUE MecTa
XUMHUHU CPEJIN IPYTUX €CTECTBEHHBIX HAYK;
o BJIAJICHUE OCHOBaMHU IMOHATUMHOrO  amnmapara u
CUMBOJIMYECKOTO  SI3bIKa XUMHUU JJIS  COCTaBlieHUss  (opMyn
HEOPraHMYECKUX BEIIECTB, YpPAaBHEHUM XHUMHYECKUX peakiuil (c
ONOPOM Ha aJrOpuTM Y4YE€OHBIX JICMCTBHIi); BIaJCHHE OCHOBAMH
xumuyeckoil HomeHknatypel (IUPAC u TpuBuanpHON) M yMeHHe
UCIIOJIb30BaTh €€ I pElIeHHs Y4eOHO-TI03HABATEIbHBIX 3a7ad C
MIOMOIIBIO YUUTENIS; YMEHUE UCTIOIB30BaTh MOJENHU JUIsi OOBICHEHHUS
CTPOCHHMSI aTOMOB M MOJIEKYJl 1O alropuTMy C OIIOpOil Ha
OTIpEICIICHHUS;
o MPEACTAaBICHUE O CHUCTEME XHWMHYECKUX 3HAHUM U
YMEHHE C TIOMOIINbI) YYHUTEIS MPUMEHSTh CUCTEMY XUMHUUYECKUX
3HAHUW JIJI1  yYCTAHOBJICHUSI B3aUMOCBSI3€H MEXAY H3YyUYCHHBIM
MaTepualioM M TMpHU MOJYYCHUH HOBBIX 3HAHUM, a TaKXKE B MPOIecce
BBITIOJTHEHUS Y4YE€OHBIX 3aJaHuid W TpU paboTe ¢ HCTOUYHHKAMHU
XUMHYECKON nH(pOpMaIlUU, KOTOpask BKIIOUAECT:

BAKHEUIIINE XMMUUECKUE MTOHATUS: XUMUYECKUAN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, NMPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHAS U HEOJAHOPOAHAs CMEChH,
OTHOCHUTEJIbHBIE aTOMHAsI U MOJIEKYJISIpHAs MAacChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIA 00beM, OKCHJI, KICJIOTa, OCHOBaHHUE, COJIb (CpeaHss),
XUMHUYECKasl pEaklMs, PEaKIMu COCIUHECHUS, PEaKUUU PA3JI0KEHUS, pEeaKuu
3aMEIICHUs, pPEaKIuu OoOMeHa, TeryioBoi dJ(PGEeKT peakiuu, 5K30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MAccoBas OJS XMMHUYECKOTO 3JIEMEHTa B
COCJIMHEHNH, MAacCOBasl JI0JIsl M MPOIEHTHAs] KOHIEHTpAIlUsl BEIIECTBAa B PaCTBOPE,
SAIpO aToMa, JJICKTPUUYECKHUI CJIOW aToma, aTOMHas OpOuTalb, paguyc aTroma,
BAJICHTHOCTh, CTENEHb OKUCJIEHUS, XUMHUYECKasl CBSA3b, DJIEKTPOOTPUIIATEILHOCTD,
MOJISIPHAs U HETIOJISIpHAs KOBAJIEHTHAsI CBS3b, MOHHAS CBSI3b, METAJIMYECKAsI CBS3b,
KpUCTAJJTMYECKasl pelieTka (aToMHas, MOHHAs, MeTaJTMYecKasi, MOJEKYJIsIpHas),
WOH, KaTHUOH, AaHWOH, OJJEKTPOJUT W HE OJJIEKTPOJUT, DICKTPOJUTUYECKAs
JUCCOIIMAITNS, PEAKIMd HMOHHOTO OOMEHa, OKHCIHUTEIbHO-BOCCTAHOBUTEILHBIC
peaKiuu, OKHUCIUTEIb K BOCCTAHOBUTEIb, OKHUCJIEHHE U BOCCTAaHOBIICHHE,
AJIEKTPOJIN3, XUMHUYECKOE DPaBHOBECHE, OOpaTUMble M HEOOpaTUMBIC PEaKIUH,
CKOPOCTh ~XMUMHYECKOW peaKUuu, KaTalu3aTtop, MpelelbHO JOIMyCTHMAas
koHueHnTpauus (II1K), koppo3ust meramios, CIuiaBsl;

OCHOBOIIOJIATAlONIME  3aKOHBbI ~XUMHUH: 3aKOH COXPAHEHUsI  MAacCChl,
[Tepunonnueckuin 3akoH /1. 1. MenaeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH



ABorazapo;

TEOPUU XUMUH: AaTOMHO-MOJICKYJISIPHASI TEOPUSL, TEOPHUS SIECKTPOIUTUUECKOM
JIMCCOLMAIINK, a TaKXKe MPEACTABICHUS O HAyYHBIX METOAaxX IO3HAHUSA, B TOM
YHUCIIE AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METOAaX MCCIEeI0BaHUs BEIIECTB U
W3YUYCHUS XUMUYECKUX PEAKIIHA;

o MPEICTABICHUE O NMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB (paJilyC aToMma, 3JIEKTPOOTPULIATEIBLHOCTD),
OPOCTBIX M CJIOXHBIX BEHIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
[lepuonuueckoit cucteme (B MalblX TMEpUOJaX U  TJaBHBIX
MNOJATPYIINAax) M 3JIEKTPOHHOTO CTPOCHMSI aTOMa; YMEHHE OOBSCHSTH
CBA3b MOJIOKEHUS AyieMeHTa B [leproauyeckoil cuctemMe ¢ YuCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB
(cocTaB m 3apsn sapa, oOIIee YUCiIO 3JIEKTPOHOB), pacHpeacIeHUEM
AJIEKTPOHOB IO JHEPreTHUUYECKMM YPOBHSM AaTOMOB MEPBBIX TPeEX
MEepUOJOB, KaJUs U Kalblus, KIacCUPUIUPOBATH XUMHUYECKUE
AJIEMEHTBl C ONOpOoM Ha ompeneneHus (U3UYECKOrO0 CMBICIA
IU(POBBIX JaHHBIX IEPUOIUYECKON TAOIULIBI;

o yMEHUE KIAcCU(DUIIMPOBATH XUMHUYECKHUE DIIEMEHTHI,
HEOPraHMYECKUE BEIIECTBA M XUMHYECKHE PEAKIMU C OMOpPOM Ha
CXEMBI; OMPENENATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB, BHUJ XHUMHYECKOM CBS3M W THUI KPUCTAJUTMYECKOU
CTPYKTYpPbl B COCIMHEHUSIX, 3apsij MOHA, XapaKTep Cpeibl B BOIHBIX
pacTBopax  BemiecTB  (KUCJIOT, OCHOBaHUM), OKHUCIHUTEIb U
BOCCTAHOBUTENb M0 AITOPUTMY YU€OHBIX JEHCTBUIA;

o YMEHHE XapakTepu3oBaTh C ONOpPOM Ha  CXEMy
¢u3nuecKkue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO,
030H, BOJIOpOJ, rpaduT, aiMa3, KpeMHu#, a3oT, Gocdop, cepa, xiop,
HaTpUM, Kaaui, MarHui, KajabllUi, aJIIOMUHUNA, YKEJI€30) U CIIOKHBIX
BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pPacTBOPOB (BOJa, aMMHaK,
XJIOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI M THAPOKCUABI MeTayuioB I -
ITA rpynn, amtomunus, menu (II), muaka, xenesa (II u 1), oxcums
yraepoga (II u 1V), kpemuus (IV), azora u dochopa (III u V),
cepsl (IV u VI), cepaucras, cepHasi, a3oTucras, azotHas, GpocdopHasi,
yTOJIbHAsI, KPEMHHUEBAsI KUCIIOTa U UX COJIM); OMUCHIBATH C OMOPOM Ha
mjaH M KJIIOYEBBIE  CJIOBA; YMEHHME  IPOTHO3UPOBATH U
XapaKTepru30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHSI TIOCTE TMPEABAPUTEIILHOIO aHajiu3a TMOJl PYyKOBOJCTBOM
nejarora, NMPUMEHEHHWE BEIIECTB B 3aBUCHUMOCTH OT HUX CBOMCTB,
BO3MOKHOCTh MPOTEKAHUS XMUMHYECKUX MPEBPAIICHUA B Pa3TMYHBIX
YCJIOBUSX, BIUSIHUE BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPraHUu3M
YeJI0BEKA M OKPYKAIOIIYI0 IPUPOIHYIO CPEY;

o YMEHHE COCTaBJSATH IO 00pasily, CXeMe, aJrOpPUTMy
y4eOHBIX JAEUCTBUI MOJIEKYJISIPHbIE U MIOHHbIE YPaBHEHUS peakuui (B
TOM 4YHCJIE pEaKIUi HOHHOr0o OOMEHa U  OKHCIUTEIhHO-
BOCCTAHOBUTEJbHBIX ~PEAKIMil), WUIIOCTPUPYIOUIUX XUMHUYECKUE



CBOWCTBA M3YyYEHHBIX KJIACCOB / rpyII HEOPraHUYECKUX BEINECTB, a
TaKXe MOATBEPKAAIONIUX TCHETUYECKYIO B3AMMOCBSI3b MEXK]ly HUMH;
o YMEHHE BBIUUCIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO H
MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JOJI0 XUMHYECKOTO 3JIEeMEHTA
B COCJMHEHUH, MACCOBYIO JIOJIF0 BEIIECTBA B PAacTBOPE, KOJUYECTBO
BEIIECTBA U €ro Maccy, o0bEM ra3oB ¢ Omopoil Ha obue GopMyJIbl;
yMEHUE MPOBOJUTH PACUETHI M0 YPABHEHUSIM XUMHUYECKUX PEaKIUi U
HaXOJUTh KOJIMYECTBO BEIIECTBA, O0ObEM U MacCy pPEareHTOB WIIU
IPOJYKTOB pEeakIMu ¢ OMNopoill Ha oOpasel, alropuT™M Yy4eOHBIX
JNEUCTBUM;
o BJIQJICHUE OCHOBHBIMH METOJaMU HAyYHOrO ITO3HAHUS
(HaOnrofieHe, U3MEPEHHUE, SKCIEPUMEHT, MOJCIUPOBaHUE) MpU
M3YUYECHHM BEIIECTB U XMMHUUYECKHUX SIBICHUN C OMOPOl Ha aJrOpUTM
y4eOHBIX JEWUCTBUM; yMeHHe chOpMyJIUpOBaTHL MOpodiIeMy U
MPEMIOKUTh MMYTH €€ PEIICHUs C MOMOIIBIO MeAarora; 3HaHue OCHOB
O6e3omacHOi pPabOThl C XUMHUYECKUMM BEUIECTBAMU, XUMHUYECKOU
MOCYJI0M 1 TAOOPaTOPHBIM 000PYIOBAaHUEM;
o HAJIMYME TMPAKTHUYECKUX HAaBBIKOB IUIAHUPOBAHUS U
OCYILIECTBJICHUS CIEAYIOINX XUMHUYECKUX DSKCIEPUMEHTOB TOA
PYKOBOJCTBOM VYYMTENsA C OOCYXIEHHEM IUIaHa paldoThl WIH
COCTABJICHHEM TAOJIUIIbI:
M3YyUYCHHE U onucaHue (pU3n4ecKux CBOMCTB BEIIECTB;
O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;
OTIBITHI, HJUTFOCTPUPYIOITUE MPU3HAKU MPOTEKAHUS XUMUUECKUX PEaKIIHii;
M3Yy4YEHUE CIOCOOO0B pa3/iesieHUs CMECE;
MOJIyYE€HUE KUCTIOpOJa U U3YUEHUE €0 CBOICTB;
NOJIy4E€HHE BOJOPOJAa U U3yUYEHHUE €0 CBOWCTB;
MOJIyYEHHUE YIJIEKHUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;
MOJIyYEHHE aMMHUaKa U U3yYEHHUE €ro CBOICTB;
IIPUTOTOBIICHUE  PAaCTBOPOB €  OINPEACIEHHOM  MacCoBOM  JOJiei
PacTBOPEHHOI'O BEILIECTBA;
UCCIIEJOBAHUE U ONMHMCAHUE CBOMCTB HEOPraHWYECKUX BEIIECTB Pa3TUUYHBIX
KJIACCOB;
OpUMEHEHUE UHAMKATOPOB (JJaKMyca, MEeTUJIOpanka 1 perondrarenHa) ais
OTIpEJIEJICHHS XapaKTepa CpeJibl B paCTBOpPaX KUCIIOT U IIEJIOYUEH;
U3y4YEHUE B3aUMOJIEUCTBUS KUCIOT C MeETaJlaMU, OKCHUJAaMU METaJlIOB,
PacTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;
MOJTyYe€HHUE HEPACTBOPUMBIX OCHOBAHMUI;
BBITECHEHUE OJIHOTO METaJUIa IPYTUM U3 pacTBOpa COJIH;
uccaenoBanre aMm(pOTepHbIX CBOMCTB THAPOKCHUJIOB ATFOMUHUS U 1TUHKA;
pelIeHUe HKCHEPUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHbBIE KJIAcChl
HEOPTaHUYECKUX COCAUHEHUI;
pelIEHUE HKCIEPUMEHTAJIbHBIX 3a7a4 M0 TeMe «DJIEKTPOJIUTHYECKAs
JUCCOLINALINSY;
pelIeHrne KCIePUMEHTAIBHBIX 3a/1au Mo TeMe «BaxkHelllne HeMeTallbl U



UX COCTUHEHUS;

peIIeHNe dKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeHIme MeTallIbl U UX
COCITMHCHUSY;

XUMUYECKUE SKCIEPUMEHTHI, WUTIOCTPUPYIOMNE TPU3HAKKA TMPOTEKAHUS
peaKIMii HOHHOTO OOMEHA;

KaueCTBCHHBIC PEAKIIMU Ha MPHUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HOHBI:
xjopua-, opomua-, monua-, cyibdar-, pocdar-, xkapboHar-, CHIMKAT-aHHOHBI,
T'HJIPOKCHU/I-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJbIUs, aJFOMUHHUS, keme3a (2+)
u kenesa (3+), menu (2+), nuHKa,;

yMEHUE TMPEACTaBIATh pe3yibTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JTI0KA3aTeNIbCTB, IPAPUKOB U TAaOJIUII U BBISIBIISITH YMIIMPUUYECKUE 3aKOHOMEPHOCTH;

o BJIQJICHUE TMpaBWiIaMu O€30MacHOro  OOpalieHusi ¢
BEIIIECTBAMHK, HCIOJB3YEMBbIMH B TIOBCETHCBHOW J>KHM3HHU, a TaKXKe
MpaBUjaMU  TIOBEIACHUS B IEIIX COEpeXeHUs 370pOBbI W
OKpY KaroIled MNPUPOJHON Cpejbl; MOHMMaHHEe Bpeda (OMacHOCTH)
BO3JICHCTBHS Ha )KUBBIC OPTraHU3MBI OTIPE/ICTICHHBIX BEIIECTB, a TAKKE
CIIOCOOOB  YMCHBIICHHWSI ©  MPEAOTBPAIICHUS WX  BPEIHOTO
BO3/ICHCTBUSI; IOHUMAHUE 3HAYEHUS KUPOB, OCIKOB, YIJIEBOJOB JUIS
OpraHu3Ma 4eJIOBeKa;

o BJIAJICHUE  OCHOBAMH  XHUMUYECKOW  TI'PaMOTHOCTH,
BKJIIOYAIONICH yMEHHE TMPaBWJIBHO  HCIOJb30BaTh H3YUYCHHBIC
BEIIECTBA M MaTepuajbl (B TOM YHWCJIE, MUHEPAIbHBIE yIOOpCHHS,
METaJUTBl ¥ CILIAaBbI, MPOAYKTHI MTepepabOoTKH MPUPOTHBIX HCTOYHUKOB
YIJIEBOJAOPOAOB (YIJis, MPUPOAHOTO Ta3a, He(PTH) B OBITY, CETLCKOM
XO035HUCTBE, HA TPOU3BOJACTBE; YMEHHE TIPUBOJIUTH TPUMEPHI
MPaBUJILHOTO MCTIOJ30BAHMS U3YUCHHBIX BEIICCTB M MAaTEPHUAJIOB,;

o YyMEHUE  YyCTaHABJIMBATh CBA3M  MEXIYy  pEallbHO
HAOJIOMAEMBIMA ~ XUMUYECKUMHU  SIBIIGHUSAMH W TIPOLIECCAMH,
MPOUCXOMAIIMMA B MaKpO- U MHUKPOMHUPE, OOBSCHATh NPUYUHBI
MHOT000pa3usi BEUIECTB; YMEHNUE UHTETPUPOBATh XUMUYECKHUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MPEIMETOB C TOMOIIIBIO MEarora;

o MPEJICTaBIICHUE 0 chepax npodeccruoHanIbHON
NEATEIbHOCTH, CBS3aHHBIX C XHMHEH HM  COBPEMCHHBIMH
TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JOCTMDKCHHSIX XUMHUYECKON HAYKH;
HaJIMYHUE OTBITa PaOOTHI C Pa3TMYHBIMH UCTOYHUKAMH HH(POPMAIIUN
10 XMMHUH (HAy4IHO-TIOMYJISIpHAs JIUTEpaTypa, CI0BapH, CIIPAaBOYHUKH,
WHTEPHET-PECYpPChl) C OMOPOM Ha aJITOPUTM: YMEHHE OOBEKTHBHO
OIICHWBATh MH(POPMAIIUIO O BEIIECTBAX, WX MPEBPAIICHUIX W
MPaKTUYECKOM TPUMEHEHUH.

TpeOoBaHusi K TMpeAMETHBIM pe3yJbTATAM OCBOCHUSI Y4eOHOIro
npeamMera «XuMHs», pacnpeaejeHHbIe 0 roaM o0y4eHus

Pesynbratel 1o rogam (GopMyJIUpPYIOTCS MO MPUHLUIY 100aBICHUS HOBBIX
pe3yJabTaTOB OT TOJla K IOy, Y>K€ Ha3BaHHbIE B MPEAbLAYIIUX TOJaX MO3UIUH, KaK



MpaBuiIo, AOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOTO
rojia Mo YMOJIYAHUIO BKJIIOYAIOT PE3yIbTaThl NPEIbIAYIIHNX JIET).

8 KIIACC

pacKpbIBaTh CMBICIT OCHOBHBIX XMUMHUYECKUX TOHSTUH: aTOM, MOJIEKYJa,
XUMHUYECKUN BJIEMEHT, IMPOCTOE€ BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOIHAasT W HEOJHOPOJIHAs), BAJECHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOT'O 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM, OKCU, KUCIIOTA,
OCHOBAHHE, COJIb, J1eKMPOOMPULAMENbHOCMb, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, kiaccupuKalus peakuid: peakiiui COSUHEHUs, PEaKIUU Pa3IoKeHUs,
peakiMy 3aMEeIEeHUs, PEaKIMu OOMEHAa, JK30- M JHJAOTEPMHUYECKUE PEaKIINH,
mennogol 3gpgexm peakyuu, SIPO aTOMa, IESKTPOHHBIM CJIOW aroMa, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSIpHAsS U HENOJsIpHAas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MacCOBasl J0JIs
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHH (cM. 1. 1) 1
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;

HCIIOJB30BaTh XUMHUUECKYIO0 CUMBOJIMKY ISl COCTaBJIEHUsI (hOPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUIN XUMUYECKUX PEAKIUM, SJIEKTPOHHOTO OanaHca;

OMpENENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX;
CTENEHb OKHCIICHUS DJJIEMEHTOB B OWHApHBIX COEJUHEHUSX C OINOpod Ha
ONpENIeNICHNs, B TOM YHUCII€ CTPYKTYPUPOBAHHBIE; MPUHAJIEKHOCTh BEIIECTB K
OTIpe/IeIEHHOMY KJIAaCCy COEIMHEHMH Mo (opmyliaMm; BUI XUMHYECKOU CBSI3H
(KoBaJIeHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSX;

UMETh MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM, YMETh C MOMOILbIO
yUYUTENSl TMPUMEHSITh CHUCTEMY XHUMHMUYECKUX 3HAHUM, JI1 YCTaHOBJICHUS
B3aMMOCBSI3M MEXy U3YUYEHHBIM MaTEPUAJIOM U TMPU MOJYyUYSHUH HOBBIX 3HAHUH, a
TaKke Npu paboTe ¢ UCTOUHUKAMU XUMHUUYecKol nHpopMmanuu. OpUueHTUPOBATHCS
B TIOHATHSX M ONEpPUpPOBATH HMMH Ha 0a30BOM YpOBHE, MPUMEHSTh TMIpU
BBITIOJTHEHUU YYEOHBIX 3aJaHU M PEIICHUH PACUETHBIX 3aJad C ONOpol Ha
QITOPUTM y4E€OHBIX JEUCTBUN M3YUYECHHBIC 3aKOHBI M TEOPUU: 3aKOH COXPAHCHHS
maccsl, [lepuonnueckuii 3axkon [[.1. Menneneesa, zaxkon nocmoancmea cocmasa,
3aKOH ABOraspo; aTOMHO-MOJIEKyJsipHas Teopusi. COOTHOCHTH OOO3HAYEHUS,
KOTOpble uMmeroTcs B Tabmuie «llepuogndeckas cucreMa XUMUYECKUX IJIEMEHTOB
.. MeHnngeneeBa» ¢ UYHCIOBBIMH XAPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn sjapa, oOIee YHUciIo SJICKTPOHOB U
pacrpeieseHue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHYECKHE HIIEMEHTHI; HEOPTaHMYECKUE BEIIECTBA;
XUMHUUYECKHE peakIuu (10 YUCITY M COCTaBy yYacTBYIOIIUX B PEAKIIUM BEIIECTB, MO
TEeIIOBOMY 3(dQeKTy, 10 HU3MEHEHHUIO CTENEHU OKHUCICHUS XUMHYECKUX
AJIEMEHTOB) C OMIOPON HA CXEMBI;

231ech ¥ fanee KypcMBOM 0003HAYAKOTCS [LIAHUPYEMbIE HPEIMETHBIE PE3YJIbTAThl, KOTOPHIE MOTYT ObITh
MOTEHIMAIBHO TOCTUTHYTHI 00y4atonmmMcs ¢ 3[1P, HO He SBISIOTCS 00s3aTeIbHBIMU.



XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOMCTBA BEILECTB
pa3IMUHBIX KJIACCOB, TMOJTBEPKJAsi OMUCAaHWE TMPUMEPAMHU MOJEKYJISPHBIX
YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINAN C OMIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOWMCTBA BEHIECTB B 3aBUCUMOCTM OT HX COCTaBa U
CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHMSI XMMHYECKUX MPEBpAIICHUN B pPa3IMUYHBIX
YCIIOBUSIX TIOCJIE MIPEIBAPUTEILHOTO O0CYKACHUS C TIEAarorom;

BBIYUCIISATh OTHOCHUTENIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHUYECKOTO 3JeMEHTa Mo (opMysie COCAMHEHHS; MAacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peaKkuuu ¢ ONOPOM Ha allTOPUTM;

IPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATEIbHOCTH — AHAINU3 U
CUHTE3, CpaBHEHHUE, 00OOIIEHUE, cucTeMaTu3alus, KiacCu(UKaIius, BBHISBICHHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi; eCTeCTBEHHO-HAYYHbIE METOJbI MTO3HAHUSI — HAOJIO/ICHHUE,
U3MEpPEHUE, MOJECIUPOBAHUE, SKCHEPUMEHT (peanvHblii U MbICAeHHbI) TOJ
PYKOBOJICTBOM I1€/1arora;

cJe0BaTh MpaBUjiaM MOJIb30BAHUSI XUMUYECKOU MOCYA0M U Ja00paTOpHBIM
000OpyZI0OBaHUEM, a TAK)KE MPAaBUJIaM OOpalIEHUsl C BEUIECTBAMU B COOTBETCTBUH C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJYYECHUIO W COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAA M KUCIOPOJA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEILIECTBA; IUIAHUPOBATb U MPOBOAUTH XHUMHUYECKHE OSKCIEPUMEHTHI IO
pacrio3HaBaHWIO PACTBOPOB WIENOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;makmyc, ¢geHondranenH, METUIIOPAHXK U JIP.), TMOATBEPKAAOMINX KaYeCTBEHHBIH
COCTaB HEOPraHWYECKUX BEIIECTB (KAUYECTBEHHbIE pEAKIUMUW HAa HOHBI) MOJ
PYKOBOJCTBOM I€/1arora.

9 KUJIACC

PacKpbhIBaTh CMBICI OCHOBHBIX XHMHWYECKHX TIOHSTUW: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTUOH, AHHOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJIECKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCJICHUS,
XUMUYECKasl PEaKIUs, XUMHUYECKasl CBs3b, meniogou d¢gexm peaxyuu,MOJb,
MOJISIPHBIN 00BEM, PacTBOP; DJICKTPOJUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYSCKAS
JUCCOIIMAITIS, PEAKIIMM UOHHOTO OOMEHa, KaTalu3aTop, Xumuieckoe pagHosecue,
obopamumvie U HeobOpamumble peaxyuu, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
pEaKIMH, OKHUCIMUTEIb, BOCCTAHOBUTENb, OKHCJIECHHE MW  BOCCTAHOBJICHUE,
ajutoTponus, aM(pOTepPHOCTh, XHMHYECKas CBSI3b (KOBaJCHTHAs, HOHHAs,
METAJJIMYECKasl), KPUCTAUIMUECKasi PEIIETKA, KOppo3us Memanios, Cniasbl,
CKOpOCMb XUMUYECKOU peaxkyuu, npenenbHo aonyctuMmas koHuentpauus (ITK)
BEIIIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHYECKHUX MOHATHH (M. 1. 1) 1
MIPUMEHATH ITHU MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIb30BaTh 3HAKW U CUMBOJIBI JIJIs (DUKCAIIMKM Pe3yJIbTATOB HAOJIOACHUH,
cocTaBiieHUss (POpMyJ BEHIECTB U YypPaBHEHUM XUMHUUYECKUX PEAKIWH, 3arucu
JAHHBIX  yclIOBMM 3amad. Vcrnonb3oBarh 00O3HA4YEeHUS, UMEIOIIUECS B



[lepnonuueckoit cucreme u TabIUIE PACTBOPUMOCTH KHUCIOT, OCHOBaHUM U cojiei
B BOJIE JIJISI BBITIOJTHCHUS 33 TaHUH.

OTIPENENATh BAJIGHTHOCTh W CTETICHb OKUCIICHHUS XUMHUYECKHUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJJICAKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy  COCJMHEHUW C OINOpOM HA  ONpPEAENEHHs, B TOM  YHCIE
CTPYKTYPUPOBAaHHBIC; BHUABl XHUMHYECKOW CBsI3W (KOBAJCHTHAs, HWOHHAS,
MeTaJUTMIecKasi) B HEOPTAaHMYECKUX COCIWHCHUSX; 3apsj MOHA MO0 XUMHUYECKOMN
dbopmyre; xapakTtep cpeabl B BOJHBIX pacTBOpax KHCIOT M WIENOYEH, mun
KPUCMAIUYeCKOU peuémKu KOHKPemHo20 eeuecmad,

packpeiBathb cmbica [lepuogmueckoro 3akona J[.M. Menneneesa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepUu3068ams TaOINYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymnma)» u «rnobounas noarpynna (b-rpynna)», massie u
OOJIbIlIME  TIEPUOABL, COOMHOCUMbL  OOO3HAUYECHMS, KOTOpPbIE HMMEIOTCS B
MEPUOTINYECKON TaOIHIE, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll slpa, OOIlee YHUCIO BJIECKTPOHOB U
pacrpeielieHue UX M0 AJIEKTPOHHBIM CII0SIM); 00BbACHAMb 00IKE 3aKOHOMEPHOCTH
B W3MCHCHUHU CBOWCTB XMMHYCCKHX DJJIEMEHTOB M WX COCIWHCHUU B TIpeaesiax
MaJIbIX TIEPHOIOB ¥ TJIABHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB,;

KJIacCU(PUITMPOBATh XUMHUYECKHE DIIEMECHTHI; HEOPTaHMUYECKHE BEIECTBA;
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TersioBoMy 3(hQeKxTy, M0 HUZMEHEHHUI0 CTENEHEW OKHUCICHHUS XHUMHYECKHX
AJIEMEHTOB) C OTIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHenuPUUIeCKue XHUMHUYECKHE
CBOMCTBA BEIECTB PA3JMYHBIX KJIACCOB, MOJTBEpXkIas OMHCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX ¥ MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIIUN C
OTNIOPOM Ha CXEMBI;

COCTaBJISITh YPABHECHUS DJICKTPOJIMTUYECKON JUCCOIMAIIMH KUCIIOT, IIETOYCH
W COJICH; TIONHBICE M COKpPAIIEHHBIE YpaBHEHUS pEaKIMii HWOHHOTO OOMEHa;
YpaBHEHUS PEaKIWi, TMOATBEPKITAONINX CYIIECTBOBAHUE TECHETUYECKOW CBS3U
MEXy BEIIeCTBAMH Pa3IMUHBIX KJIACCOB;

pacKphIBaTh  CYIIHOCTh  OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIX  PEAKITUi
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca dTUX PeaKIuii;

MIPOTHO3WPOBATHLCBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI MOCIE MPeIBaApUTEIHLHOTO
00CYXJICHHUSI C TI€/IaroroM;

BBIYHUCIISITh OTHOCUTEIHHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (opMysie COSAMHEHHS; MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHCHHIO XWMHUYECKOU
peakuuu ¢ ONOPOM Ha aJrOPUTM;

CJIeIOBaThIIPABHIIaM TOJB30BAHMS XUMHUYECKOHN MOCYI0ON M JIaOOpaTOPHBIM
o0opyIoBaHUEM, a TaKXKe MpaBUiaM OOpaIlleHHs ¢ BEIIECTBAaMU B COOTBETCTBUM C
WHCTPYKIUSIMUA 110 BBINOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOTO Ta3a);

POBOJUTH PEAKIIMH, MOJATBEPKAAIOININE KaUeCTBEHHBIA COCTaB PAa3IMYHbIX



BEILIECTB: PACMO3HaBaTh OIMBITHBIM MYTEM XJIOpUJ- OPOMMJ-, MOAM]-, KapOOHAT-,
docdar-, cwimkar-, cyiabhar-, THIAPOKCUI-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YyUYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHHMYECKUX
BEIIICCTB;

MPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON JIESITEIbHOCTH — AHAIU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHNEe, CHCTEMAaTHU3allUi0, BBISABICHUE TPUUYUHHO-
CJICJICTBEHHBIX CBSI3€M — I U3YYEHUSI CBOMCTB BEIIECCTB U XHUMUYECKUX PEAKIIUIA;
€CTECTBEHHO-HAYYHbIE  METOJIbI  MO3HAHUS —  HAOMIOJCHHE, H3MEpPEHHE,
MOJCIIUPOBAHUE, DKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).

PomaHoBa
Enena
KoHcTaHTUHOBHa:
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