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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o XxumMuu Jjist 00y4arouuxcsi ¢ 3aJEP>KKOM MCUXUYECKOr0 pa3BUTHUS (BapUaHT
7) Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTAaBJICHA HAa OCHOBE TpeOOBaHHWU K
pe3ysibTaTaM OCBOCHHS aJallTUPOBAHHOW OCHOBHOM 00Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIETIIMH TPENoJIaBaHus Y4eOHOTO MmpeaMera
«Xumus» B 00pazoBaTeNbHbIX opranu3anusax Poccuiickoit denepanun.

YueOHblii npeaMeT «XHUMHUS» BXOJUT B MIPEAMETHYIO o0nacthb
«EcTecTBEeHHOHAYYHBIE TIPEIMETHI». B CHCTEeMe €CTEeCTBEHHOHAYYHOTO 00pa30BaHMs XMUMHS KaK
yueOHBI MpEAMET 3aHUMAeT BAKHOE MECTO B IMO3HAHUHM 3aKOHOB MPHPOJBI, (OPMUPOBAHUU
HAyYHOW KapTHHBI MHpPA, CO3JAHUM OCHOBBI XHMHYECKUX 3HAHUW, HEOOXOIWMBIX Jis
MOBCE/IHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 U 0€30MacHOrO JUIsl YeJIOBEKa U OKPYXKAIOIIeH ero
cpeabl 00pasa KU3HH, a TAKKE B BOCIIUTAHUH SKOJIOTHUECKON KYJIbTYPBHI.

VYcenemHocTh  M3y4EeHHS XMMHH  CBSi3aHA C  OBJIQJICHHEM XHMHUYECKHM  SI3BIKOM,
coOirofieHreM TpaBuil 0e30MacHOM pabOThl MpPU BBHIMOJIHEHUH XHUMHUYECKOTO HSKCIEPHUMEHTA,
OCO3HaHUEM MHOTOYHUCIIEHHBIX CBA3EH XUMHH C IPYTUMHU MIPEAMETAMU IIKOJIBHOIO Kypca.

[Tporpamma BkITtOYaeT B c€0s1 OCHOBBI HEOPIaHWYECKON M OPraHMYECKOW XUMHUU. | TaBHOM
ujeel MporpaMMbl SIBISIETCS CO3JaHUE 0a30BOT0 KOMIUIEKCA OIMOPHBIX 3HAHMM IO XHUMHH,
BBIpQXEHHBIX B (oOpMe, COOTBETCTBYIOUICH BO3pacTy oOOydalomuXcsi U UX 0COObIM
00pa3oBaTeNbHBIM MOTPEOHOCTSIM.

B copepxanum gaHHOTO Kypca TMPENCTABICHBI OCHOBOIOJIATAIONIME XUMHYECKHE
TEOPETHUECKHUE 3HAHMSI, BKITFOUAIOIINE U3YUYEHUE COCTAaBa M CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHHMsI, MPOTHO3UPOBAHHE CBOICTB BEILECTB, UCCIEIOBAHUE 3aKOHOMEPHOCTEH
XUMUYECKUX TMPEBpAlleHUI M NyTel YIpaBiIeHUs MMM B LEJISIX MOJYyYEHHUsS BEIIECTB U
MaTepHayoB.

TeopeTnyeckyto OCHOBY M3Y4YCHHS HEOPraHMYECKOM XHMHH COCTaBISET AaTOMHO-
MOJIEKYJIsIpHOE ydeHue, llepuonnueckuit 3akoH .M. MenzaeneeBa ¢ KpaTKuMHU CBEICHUSIMU O
CTPOCHMHM AaTOMa, BHUJIAX XHMHUYECKOW CBSI3M, 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHUX
peaKuuid.

B wusydyeHum kypca 3HauuTEIbHAS POJIb OTBOJUTCS XUMHUYECKOMY JKCIIEPUMEHTY:
MPOBEJICHUIO MPAKTUYECKUX W JIa0OpaTOpPHBIX pabOT, OMHCAHUIO PE3YIbTATOB YUYEHUYECKOTO
HKCIEPUMEHTA, COOTIOICHHUIO HOPM U TIpaBUII 6€30TacHOM paboThl B XUMHUYECKOM Tab0paToOpHH.
Peanuzammst naHHOM TporpamMmbl B Tpoliecce oOydeHHsl Mo3BOJAUT oOydwaromumces ¢ 3I1P
OCBOMTH KJTIOYEBBIE XUMHUYECKHNE KOMIIETCHIINH U TIOHATH POJIb U 3HAYCHUE XUMHH CPEIIN APYTHX
HayK O MPUPO/IE.

N3ydyenne XxuMuu crnocoOCTBYyeT (QOPMHUPOBAHUIO Yy OOYyYaromMXCS Hay4dHOTO
MHUPOBO33pEHUS, OCBOCHUIO OOIICHAYYHBIX METOJOB (HAOIIOJCHUE, U3MEPEHHE, IKCIEPUMEHT,
MOJICJIUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHHUs HAaY4YHBIX 3HAHWI, OCHOBAHHOTO Ha
MEXIPEAMETHBIX CBS3IX C mpeameramu «Oxpyxaromuil Mupy», «@Dusnkay, «buonorus»,
«['eorpadusi», Marematuka» u GOpMHUPYET KOMIIETEHIIUH, HEOOXOAUMBIE ISl MPOJIOJKEHUS
oOpa3zoBaHusi B OOJacCTH €CTECTBEHHBIX HayK.M3yueHne XHUMHUU CHOCOOCTBYET Pa3BUTHIO Y
obyuaroruxcsi ¢ 3[IP mpocTpaHCTBEHHOTO BOOOpakeHHs, (HYHKIIMOHAIBLHONW T'PaMOTHOCTH,
YMEHHsI BOCIHPUHMMATh U KPUTHYECKH AaHATU3UPOBAaTh HHGOPMALMIO, MPEICTABICHHYIO B
pa3auuHblX (Qopmax. 3HAUYMMOCTh MpeaMeTa s pPa3BUTUS JKU3HEHHOM KOMIETEHLUU
obOyuaromuxcst ¢ 3[IP 3akimroyaercs B yCBOGHHU OCHOBBI XMMHUECKHX 3HAHUH, HEOOXOIUMBIX



JUIs TIOBCETHEBHOM JKM3HU; HABBIKOB 37J0POBOr0 M 0€30MaCHOI0 JI Y4eJIOBEKa U OKpY’Karollen
ero cpenbl 00pasa KU3HU; POPMUPOBAHUH IKOJIOTUIECKOHN KYIbTYPHI.

[Iporpamma oTpaxkaeT colepaHHe OOYy4EHUsS HPEIMETy «XUMHS» C YYeTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTEH oOyuatomuxcs ¢ 3IIP. OBnamenue ydeOHBIM MPEAMETOM
«XUMUS» MPECTABISET ONPENEICHHYI0 TPYAHOCTh A oOyuatomuxcs ¢ 3[1P. 3to cBsa3aHo ¢
0COOEHHOCTSIMM MBICIIUTENILHOW JESITEIbHOCTH, NEPUOJNYECKUMHU KOJICOAHUSMU BHUMAHUA,
MaJIblM O00BEMOM IaMATH, HEJOCTAaTOYHOCTBIO OOLIero 3amaca 3HaHUM, [OHMKEHHBIM
IIO3HABATEJIbHBIM UHTEPECOM U HU3KHUM YPOBHEM PEYEBOr0 Pa3BUTHSL.

Jls mpeo1ofeHns TPyAHOCTEH B U3y4eHHUU y4eOHOro mpeamera «XuMus» Heobxonuma
ajanTtanus o0beMa M XapakTepa y4eOHOro maTepuajga K I03HaBaTEIbHBIM BO3MOXKHOCTSAM
JAHHOW KaTeropuu oOOydyaroluXcsl, Y4eT MX OCOOCHHOCTEH pa3BUTHS: HCIOJIb30BaHUE
QITOPUTMOB, BHYTPHUIIPEAMETHBIX M MEXKIPEIMETHBIX CBSI3€H, IIOCTEIIEHHOE YCIIOKHEHUE
U3y4aeMoro MaTepuania.

[Ipu u3yyeHUn XUMHH HEOOXOMMO OCYLIECTBIATh B3aUMOJICHCTBHE HA MOJUCEHCOPHOU
OCHOBE.

Teopernueckuii Marepuan peKOMEHAyeTCs U3ydyaTb B Ipolecce MPaKTHUYECKOM
NesITeIbHOCTH. BO3MOXXHO BBIJICIEHUE OTIENBHBIX YPOKOB Ha pEIIeHHE 3aJad B CBS3H CO
CJI0KHOCTBIO aHaju3a Tekcta oOyuaromumucs ¢ 3I11P. Oprannueckoe eIMHCTBO NPAKTUUECKON U
MBICIUTEIEHOW AEATEIBHOCTH O0YYaroImuXcs Ha ypOKax XHMHUH CHOCOOCTBYET NMPOYHOMY M
OCO3HAaHHOMY YCBOCHHUIO 0a3WUCHBIX XMMHUYECKUX 3HaHMH W ymMeHHd. Oco0oe BHHMaHHE TpHU
U3YyYCHUH XUMHH YACSETCS H3YYEHUIO «CKBO3HBIX» TOHATHA W (OPMUPOBAHHMIO HAaBBIKA
CTPYKTYPHUPOBaHUS MaTepHaa.

Henn u 3aga4n n3y4eHust y4e0HOro npeamera «XuMHus»

OOmue nenn u3ydeHus y4yeOHOro rnpenMmeTa «XHMHUs» MPeJCTaBlIeHbl B (eaeparbHON
paboueil mporpaMme 0CHOBHOT0 o01ero oopasoBanusi. OHM aKTyaJTU3UpPOBaHbI C YYETOM HOBBIX
INPUOPUTETOB B CHUCTEME OCHOBHOrO oOIIero oOpa3oBaHUs, HANpaBICHHOCTH OOy4eHHUs Ha
pasBUTHE M CaMOpa3BUTHE JIMYHOCTH, (POPMUpPOBAHHE €€ MHTEJJIEKTa M OOIIeH KyJIbTYpHI.
OOy4eHre yMEHHIO YUYHUTBHCS M NPOJODKATh CBOE 0Opa3oBaHME CaMOCTOSITENIbHO B HAcTOSIIEe
BpeMsl SBIISIETCS OIHON W3 BaXXHEUHMX (YHKIHMKA YYeOHBIX MPEIMETOB, B TOM YHCIE U
«Xumum».

Hns obyuaromuxcs ¢ 3P, Tak ke, kak W AJi1 HOPMATUBHO pa3BUBAIOIIMXCS
CBEPCTHHKOB, OCBaWBAIONIMX OCHOBHYIO 00Opa30BaTeNbHYIO MpOrpamMMy, JTOMHUHHUPYIOIIEe
3Ha4YeHUE PUOOPETAIOT TaKUe 11T, KaK:

e (opMuUpOBaHHE WHTEIUICKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOH K COTPYIAHHYECTBY,
CaMOCTOSITEIFHOMY TPHHSATHIO pPENIeHHH, CHOoCOOHOW aJamTHpOBaThCsl K  OBICTPO
MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

e HaMpaBJICHHOCTb OOyuYeHHS Ha CHCTEMaTHYecKoe MpHOOIIEeHHEe ydalmmxcd K
CaMOCTOSITEIIFHOW TI03HABATEILHOW JIEITEIHHOCTH, HAYYHBIM U TPAKTUIECKAM METOJaM
NO3HaHUS, (OPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XHUMHUHU;

e o0ecreueHHne YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETCHUIO OOYYAONIUMUCS OIIbITa
pa3sHOOOPa3HON JeATENbHOCTH, IO3HAHHWA M CAMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB



(KJIFOYEBBIX KOMIIETEHIIM), UMEIOIINUX YHUBEPCAIBHOE 3HAUYEHHUE I pa3IM4YHbIX BUJOB
JIeSATEIIbHOCTH;

e (opMupoBaHME YMEHHH OOBSCHATH M OLICHUBATh SBJICHHS OKpPY)KAIOLIEr0 MHUpa Ha
OCHOBAHUY 3HAHUH U OIBITA, IOTYYCHHBIX IIPH U3yYCHUHN XUMUUY;

e (opMupoBaHHUEe y 00ydaromUXcs 'YMaHUCTUYECKUX OTHOLIECHWH, IOHUMAaHUS LIEHHOCTH
XMMHUYECKUX 3HAHUM U BBIPAOOTKM HSKOJIOTUYECKU LEJIeCO00pa3HOro IOBEICHUS B
OBITY U TPYJIOBOM JEATEIBHOCTH B LIEISIX COXPAHEHUS! CBOETO 3[J0POBbS M OKpY’KaIOIIeH
IIPUPOJHOU Cpebl;

® pa3BUTHE MOTHUBALMHU K 00YyYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY NPOGMIIA U HAIIPABJICHHOCTH AAJbHEUIIEr0 00yUeHHMsL.

Kypc HampaBien Ha pelieHue CJleAylomuX 3aaad, o0eCleuyuBaloluX —pearn3aliio
JMYHOCTHO-OPUEHTHPOBAHHOTO M ACSITENHOCTHOTO TMOAXOJ0B K OOYYEHHIO XHUMHH
oOyuatomuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMUs:

e (QopmupoBaHUE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABIECHUN O BELIECTBAX,
UX TPEBPALLEHUAX U IPAKTUYECKOM IIPUMEHEHNH; OBJIAJICHUE IOHATUIMHBIM alapaToM U
CHUMBOJINYECKUM SI3bIKOM XUMUU;

® OCO3HaHHE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HayKu Kak olnactu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XHMMMYECKUX IIPEBpAIICHUN HEOPraHWYECKUX U
OPraHUYECKHUX BELICCTB KAaK OCHOBbI MHOIMX SIBJICHWM >XMBOW U HEKUBOU IPUPOJIBI;
yri1yOJieHHe NpeCTaBIeHUH 0 MaTepHaIbHOM €IMHCTBE MUPA;

® OBJAJICHUE OCHOBAMHU XHMMHUYECKON TIpaMOTHOCTU: CIOCOOHOCTBIO aHAJIM3UPOBATH U
OOBEKTUBHO OILICHUBATh >KU3HEHHbIE CUTYallUW, CBSA3aHHbIE C XUMHEH, HaBBIKAMU
Oe3omacHOro OOpaleHHuss C BEIIeCTBAaMH, MCIOJIb3YEeMbIMH B TOBCEJIHEBHOW >KU3HU;
YMEHHUEM aHAIU3UPOBaTh U IJIAHUPOBAThH HKOJIOTHUECKU Oe30MacHOe MOBEICHUE B LENIAX
COXpaHEHUs 310POBbs U OKPYXKAIOLIEH CPEMbL;

e (QopmupoBaHHME YMEHUN YyCTAHAaBIUBATh CBS3M MEXKIY pealbHO HAOII0AAEMbIMU
XUMHUYECKHMHU SIBJICHUSMHU M IPOLECCaMH, NMPOUCXOAALUIMMH B MUKPOMHUPE, OOBACHATH
OPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTb MX CBOWCTB OT COCTaBa M CTPOEHUS, a
TaK)K€ 3aBUCHUMOCTb IIPUMEHEHHUs BEILIECTB OT UX CBOWCTB;

e [puoOpeTeHHe OmbITa MCIOJb30BaHUA PA3JIMYHBIX METOJOB HU3YUEHHs BEIECTB,
HaOJIOIEHUST 3a WX TMPEBpAIlEHUSIMH TPU TPOBEIEHUH HECIOKHBIX XUMHUYECKUX
HKCTIIEPUMEHTOB C UCIIOJIb30BaHUEM Ja00paTOPHOTO 000PYAOBaHUS U TPUOOPOB;

e (QopmupoBaHHE TPEICTaBICHUA O 3HAYEHUM XHUMHYECKOM HAyKM U pELIeHUU
COBPEMEHHBIX KOJIOTUYECKUX MPOOJIEeM, B TOM YHCJIE B MPEIOTBPAIIEHUN TEXHOTCHHBIX
U 9KOJIOTHYECKHX KaTacTpod.

OcoGennocTu 0T0OOpa ¥ aganTaluy y4e0HOI0 MaTepHaJia o XUMHH

OOyueHnue yueOHOMY TIpeaAMETy «XHMHS» HEOOXOJUMO CTPOWTh Ha CO3JaHHH
ONTUMAJILHBIX YCIOBHH JJIsi YCBOEHHUS INPOrpaMMHOro Mmarepuana oOydaromumucs c 3I1P.
Bonbioe BHUMaHuE AODKHO OBITH yIENEeHO OTOOpY yueOHOro marepuaia B COOTBETCTBHU C
OPUHIUIIOM JOCTYIMHOCTH TPH COXpaHeHWu oOmiero 6a3oBoro ypoBHS. OH JODKEH 1O



COJIep’KaHuI0 U 00BbeMy OBbITh aalTUPOBAHHBIM AJis oOydatomuxcs ¢ 3[1P B cooTBeTcTBUU € UX
0coObiMH 00pa3oBaTeNbHBIMUA TOTpeOHOCTAMH. Criepyer OOJerduTh OBIAJACHUE MAaTEpHUaIoM
obyuaromumucst ¢ 3IIP mocpencTBom ero AeTanbHOrO OOBSICHEHHS C CHUCTEMAaTHYECKUM
IIOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B IIPUMEHEHUM 3HAHUM C MCIOJB30BAaHUEM IIPUEMOB
ITOPUTMHU3ALUU U BU3yaJIbHBIX ONOpP, 00y4YEeHUs CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiroe 3HaueHune i MOJHOLIGHHOTO YCBOGHHS yueOHOr0o MaTepuasia UMEeT ornopa Ha
MEXIPEIMETHBIE CBSI3U BOIIPOCOB, H3y4aeMbIX B JAaHHOM Kypce, C TaKUMHU Yy4eOHBIMU
npenmetamu kak «l'eorpadusy», «®Pusukay, «buonorus». [1o3Bossis paccmMarpuBaTh OJUH U TOT
e yuyeOHBIH MaTepuall ¢ pa3HbIX TOUEK 3PEHHS, MEXKIIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro
JTy4IIEMY OCMBICIICHHUIO, 00Jiee MPOYHOMY 3aKPEIUICHHUIO MMOJIYyYeHHBIX 3HAHUHN U MPaKTHYECKUX
YMCHHM.

[Ipy noAroToBKe K YpOKaM Yy4YWUTEeldb JOJDKEH MPEeAyCMOTPETh (POPMHUPOBAHUE Y
o0yJaromuxcss YMEHHH aHAJIU3UpOBaTh, CPAaBHHUBATh, 0000ImaTh W3y4aeMblii MaTepHall,
IUIAHUPOBATh MPEJCTOSUIYI0 palboTy, OCYIIECTBIATh CaMOKOHTPOJb. Heo0XoIuMo MOCTOSHHO
CJICZIUTH 32 MPABUIIBHOCTBIO PeYeBOro ohopMiieHus BbICKa3biBaHUM oOyuatomuxcs ¢ 3I1P.

B cBA3M ¢ 0COOEGHHOCTSMM TIOBEIEHUS U JesATeNbHOCTH oOydaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTaHM30BAHHOCTh) HEOOXOAUM CTPOXKAWIIMKA KOHTPOJIb COONIOACHUS
NpaBWI TEXHUKH OE30MaCHOCTH TPH MPOBEACHUHU J1a0OPATOPHBIX pabOT B XHMHUYECKOM
KaOHuHeTe.

[Tpumepnsie Buabl AesrenbHOCTH oOywarommxcs ¢ 3[IP, oOycinoBineHHBIE OCOOBIMU
00pa3oBaTebHBIMU MMOTPEOHOCTAMHU M 00ECTICUMBAIOIINE OCMBICIEHHOE OCBOCHHE COICPIKaHUU
00pa30BaHUs 10 MPEAMETY «XUMUSI».

Conepxxanue BUAOB JesTenbHOCTH oOyuatommxcss ¢ 3IIP Ha ypokax Xumuu
omnpenensercss HX O0coObIMH  oOpa3oBaTenbHbIMM  HoTpeOHOcTsAIMH. IlomMumo  mmpoko
ucnonszyembix B OOIl OOO ob6mux ans Bcex OOydaroluxcs BHAOB JESTEIBHOCTH CIEAyeT
YCHIIUTh BHUJBl JAEATEIBHOCTH, crieuu(puIHbIe UIs  JaHHOMU
KaTeropuu oOydaroluxcs,, s 00ecleYeHHs] OCMBICIEHHOTO OCBOEHHS  COJEpKaHUS
o0pa3oBaHMsI 110 IPEAMETY: YCHIICHUE PEIMETHO-IIPAKTUUECKON AESITEIbHOCTH C aKTUBU3ALINEN
CEHCOPHBIX CHCTEM; 4YepeJOBaHHE BUIOB JAEATEIbHOCTH, 3aJCHCTBYIOIIMX pa3JIUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHME MaTepHalia ¢ OIOPOH Ha aJIfOPUTM; «IIOIIarOBOCThY» B U3yUYEHUU
MaTepHala; MCIOJIb30BaHUE JOMOJHUTEIbHOM BU3yaJbHOM OMOpHI (TUIaHBI, 00pa3lbl, CXEMBI,
11120JIOHBI, OTIOPHBIE TAOJIHIIBI).

Jns pazButus y ooyqaromuxcs ¢ 3[1P ymenus JIENaTh BHIBOJIBI, dopmupoBaHUs

IPaMOTHOI'O  PEYEBOTO BBICKa3bIBaHUSI HEOOXOJIUMO HCIOJBb30BaTh OMOPHBIE CIOBA U
kiauie. Ocoboe BHUMAHUE CIEAYeT YAETUTh OOYUEHHUIO CTPYKTYPHPOBAaHUIO MaTepuaia:
COCTaBJIEHHE PUCYHOUYHBIX U BepOaJbHBIX CXEM, COCTaBJI€HHE TaOull, COCTaBJICHHE
KJIacCU(pUKaLUN ¢ 0003HaYeHHBIMU OCHOBAHMUSAMHU JJIsl KiIacCU(UKAIMK M HANOJHEHUE UX
npuMmepamu u ap. [IpumepHas TemaTtuyeckas U TEPMHUHOJOTHYECKas JIEKCUKAa COOTBETCTBYET
OOII 0O0O0.
Jns obyuarouiuxcsi ¢ 3IIP cymiecTBeHHBIMU SIBJISIIOTCS MPHEMBI Pa0bOTBI C JIEKCHUYECKHM
MmarepuaioM mno npeamery. [IpoBoauTcs crnernuanbHas paboTa NO BBEACHHIO B AKTUBHBIN
CJIOBaph 0OYYaIOMIMXCSl COOTBETCTBYIOIIEH TEPMUHONOTHH. V3ydaemble TEpMUHBI BBOAATCS Ha
MOJIUCEHCOPHOW OCHOBE, 00s3aTelbHAa BU3yallbHas MOJJEPKKA, aJITOPUTMBI pabOTHl C
oTpezieNIieHUEM, OMTOPHBIE CXEMBI JJIsl aKTyalln3allii TEPMUHOJIOTUH.



MecTo yuedoHOro npeamera «XuMus» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepalibHBIM TOCYAaPCTBEHHBIM OOPa30BATEIBHBIM CTaHIAPTOM
OCHOBHOTO 001Iero oopazoBaHusi y4eOHbIN npeaMer «XUMUs» BXOJIUT B MPEIMETHYIO 00JacTh
«EcTecTBEeHHOHAyYHBIE TIPEIMETB» H SIBISCTCS OOSI3aTENBHBIM Ui HM3y4YeHUsS. YUeOHBIM
IIaHOM Ha e€ m3ydeHue oTBefeHO 136 ydeOHBIX yacoB — IO 2 4 B Heaelmo B 8 U 9 kiraccax
COOTBETCTBEHHO.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tena u
BemecTBa. dusnmyeckue CBOMCTBAa BEHIECTB. ArperarHoe cocrosiuue BeniecTB. [lonsitue o
METOJ[aX MMO3HaHUs B XUMUHU. YucTeie BemecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
IIpocTble U cnoXkHbIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAs aTOMHass Macca. OTHOCUTENIbHAS. MOJICKYJIsipHAast
Macca. MaccoBasi J0J11 XUMUYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuectBo BemecrBa. Mosb. MousipHas macca. B3auMoOcCBsI3b KOJIMYECTBA, Macchl U
YHCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacdéTel mo hopMyiiaM XUMHUECKUX COSAMHCHHA.

dusznueckue M XUMHUYECKHE SIBJICHUS. XUMUYECKas peakius U e€ MpU3HaKd. 3aKOH
COXpaHEHHUs MacChl BEIIeCTB. XumMuueckue ypaBHeHus. Kiaccupukanus XUMUYECKUX peakuuit
(coemuHeHus, pa3IoKECHHMsI, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, MpaBwiaMu paboThl B JabOpaTopuy W NpuéMaMu
oOpartieHusi ¢ 1abOpPaTOpHBIM O0OPYIOBaHUEM, HM3YYEHHE W OINUCAHUE (PUIUYECKUX CBOICTB
00pa310B HEOPraHUYECKUX BEIIECTB, HaOMoAeHne (pu3ndecKuX (IJIaBJIeHNE BOCKA, TassHUE JIb/Ia,
pacTupaHue caxapa B CTYIIKE, KATIEHUE U KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAHUE METHOUM MPOBOJIOKH, B3aUMOJCHCTBUE Mea ¢ KUCJIOTOW) SBJICHHM, HAOII0ICHUE
M ONHCaHWE TMPHU3HAKOB TMPOTEKaHHWS XUMHUYECKHX peakuuid (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIIOM Oapwsi, pa3ioxeHue ruapokcuaa menu (1) mpu
HarpeBaHUM, B3auUMOJICMCTBUE XKeje3a ¢ pactBopoM conu Mmemu (ll), uzydenwme cmocoOoB
pa3zeneHus CMecei: C TIOMOIIbI0 MarHurta, (UIbTpOBaHWE, BHITIAPUBAHUE, TUCTUIUIALINS,
xpomaTtorpadus, TMpoBeIEeHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJCHHEe U OIMHCaHUE
pe3ynbTaTOB MPOBEIAEHUS OMNbITA, WILIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsI MAacChl, CO3JIaHUE
MojiesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYECKHX BellleCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopon — 371€MEHT M MpPOCTOE BELIECTBO.
Haxoxaenue kuciopoja B npupoje, Gu3ndecKkue U XUMHUECKUE CBOMCTBA (peaKIuu TOPCHHS).
Okcuppl. [lpumenenue xucimopoma. CrocoObl MOJTydeHHs KHCIOpojaa B JjabopaTopuud U
npoMbIIUIeHHOCTH. KpyroBopoT kuciopoga B mpupozae. O30H — ammoTpomnHas MoauduKaIus
KHCIIOpOJa.

TemmoBoit 3¢p(}eKT XUMHUUECKONW peakiuH, TEPMOXMMHUYECKHE YypaBHEHHUS, 5K30- H
SHAOTEPMUYECKUE peakuu. TOIMIMBO: YyroJib W METaH. 3arps3HEeHHE BO3/yXa, YCHUJICHUE
MapHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxoxkaeHue Boaopojga B MPUPOJE,
buznyecKre U XUMUIECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI ToNyueHus. KucioTs! u comm.

MousipabIit 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopbel. HackimieHubie u
HEHACBIIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B BoJe. MaccoBasi 10l BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoze. 3arpsA3HEHHE NMPUPOJIHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coenauHeHuid. Oxcunpl. Kiaccupukamus OKCHIIOB:
coneoOpa3ymolne (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoeoOpasyomue. HomeHnkinatypa
okcu0B. Ou3nyeckue U XuMUYECKHUE CBOKMCTBA OKCHIOB. [lonyueHne okcuoB.

OcnoBanmst. Kiaccudukanus ocHOBaHWEM: MIENOYM M HEPACTBOPHMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuili. duznueckue M XHUMHUYECKHE CBOWCTBAa OCHOBaHMU. llomyueHwue
OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucinor. Homenknarypa kucnot. dusnueckre ¥ XUMUYECKUE
cBoiicTBa KuUCHoT. Psan akruBHoctu metaiuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknatypa coisieid. @usznueckue U XUMHUYECKHe cBoicTBa cojied. [lomydyenue
COJIEH.

['eneTnueckas CBA3b MEXY KJIaCCAMH HEOPTAHUYECKUX COECTUHEHUN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpE/ICIIEHNE COIEpKaHMsI KHCIOPOJa B BO3yXe, OJy4YeHHe, coOupanue,
pacrno3HaBaHMe M HM3y4YEHHE CBOMCTB KHUCIOPOJa, HAONIOACHHE B3aUMOJICHCTBHUS BEILIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHSI U IMpEKpalleHusi ropeHus (mokapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIMCAaHWE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrio3HaBaHUE U
u3ydeHHe CBOWCTB Bojopojaa (ropeHue), B3aumojeicTBue Bogopoaa ¢ okcuaoM wmeau (1)
(BO3MOXHO HCIIOJIb30BAHHUE BHIEOMATEPHANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEH PaCTBOPEHUS BEIIECTB C PA3IUYHON PAaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEIACIEHHOW MacCOBOM JOJ€H pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUeM U KajbllueM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMAaTEPHAIIOB), MCCIEIOBaHNE OOpPAa3Il0B HEOPTaHUYECKUX BEHIECTB PA3MUYHBIX KJIACCOB,
HaOIO/IeHUEe W3MEHEHUs OKpacKM WHAMKATOPOB B pPACTBOpAxX KHUCIOT M UIENOYed, H3ydeHHE
B3aumojieiicTBusi okcuaa meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEeUTpaIu3alnu, TMOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe «Baxuelme
KJIACChl HEOPTraHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKA KIACCUPUKAUN XUMHUYECKUX OdieMeHToB. [loHsATHE O Tpymmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC W MIEIOYHO3EMETbHBIE METAIUIbI, TAJOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUbI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. llepumoamyeckas cucrema xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHONepuonHas ¢opmbl [lepumomudeckoid CUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DuU3nUEeCKUd CMBICT
MOPSKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX szaep. M3zortombl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMHUYECKHX dNeMeHTOB [leproandeckoil crucTeMbl
. W. MenneneeBa. XapaKTepUCTUKAa XHMHYECKOTO 3JIEMEHTAa II0 €ro IMOJOXKEHUI0 B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnoanueckoro 3akoHa u Ileproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHA Hayky U npakTuku. J[. M. MenzaeneeB — y4€HbIi U IpaskJaHUH.

XuMmunyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMHUECKUX 3J1€EMEHTOB. MloHHAs CBS3b.

Crenenb  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu. [Iponeccel
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslioB BEIEeCTB METaUIOB U HEMETaUIOB, B3aMMOJCHCTBHE THUIPOKCHUIA
LIMHKAa C pacTBOpamMu KHUCIOT M IIEJIOYEH, IPOBEJACHHUE OIBITOB, WUIHOCTPUPYIOIIUX MPUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOpEHUE, PEAKILIUU PA3JI0KEHUS, COCITUHEHUS).

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXnpeIMETHBIX CBS3€H MpPU U3YUYEHUHU XMMHUHU B 8 KJIACCE OCYILIECTBIIAETCS
yepe3 HCMHOJIb30BAaHME KaK OOIIUMX EeCTEeCTBEHHO-HAyYHBIX TMOHATHH, TaKk U TOHATHUH,
ABJIIOLUXCSI CHCTEMHBIMHU U1l OT/I€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOme ecTecTBEHHO-HAYYHbIC ITOHATHS: HAYYHBIH (hakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCU(pUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aTOM, OJJIEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIWJA, HN30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUYECKUN 3aps]l, BELIECTBO, TEJIO, O0bEM, arperaTHoe
COCTOSTHUE BEIECTBa, ra3, (pU3MUYEeCKUe BETUYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3161, CoTHIIE.

buonorus: porocuntes, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpANbI, TOPHBIE TOPOJBI, IOJIE3HbBIE
HCKOTIa€MbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMuU4Yeckux »dieMeHTtoB J[. .
MenneneeBa. CrpoeHune aTroMoB. 3aKOHOMEPHOCTM B M3MEHEHUHM CBOMCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX MEPUONOB, Kajus, KalblUs M UX COSAVWHEHHH B COOTBETCTBUM C
M0JI0’KEHUEM 31eMeHTOB B [leproauueckoii cucTeMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbl XUMHUYECKOM CBSI3U. THUNBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COETUHEHHM, reHeThdecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccugukanuss XuMHUUECKUX peakil 1Mo pa3IuuHbIM MpU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(@exTy, Mo H3MEHEHHMIO CTereHel
OKHUCJIEHHS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajlu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMN, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTne o ckopocTu Xxumuueckoil peakiuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTEepOreHHbIX peakuusax. [lonsrtue o
karamuse. lloHsaTme o xXumMuyeckoM paBHOBecHH. @DakTOpbI, BIHAKOINIME HAa CKOPOCTh
XUMHUYECKON pEeaKIIMU U NOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKHCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIMU, DSJICKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocCTaBlieHWE YpaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii C UCIOIB30BAHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3IEKTPOIUTUYECKON TUCCOLMALUMU. DIIEKTPOJIUTHI U HEINEKTpoiuThl. KaTnonst,
aHUOHBI. MexaHu3M [JHUCCOIMAllMM BEUIECTB C pPa3jIMYHbIMH BHJIaMU XHMHYECKOMl CBSI3H.
Crenens aucconanuu. CHIBHBIC U CJIA0BIC DJICKTPOJIUTHIL.

Peakuuu monHoro oOMeHa. YCIIOBHUS NPOTEKAHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpalll¢HHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpPEJICTaBICHUA 00 3IEKTPONUTHYECKOM auccormanuu. KadecTBeHHblE peakiMy Ha HOHBIL.
[TonaTHe o ruponnse Conen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METa/UIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIHISCTB (XJIOpHIAa HATpHs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEaKIuu OT BO3ACUCTBUS PpPa3INYHBIX
(akTOpOB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IMpOLECca AUCCOLUALUN
KHUCJIOT, IIeno4Ye U cojieil (BO3MOXKHO WCIIOJIb30BaHHE BHUAECO MATEpPHANIOB), MpPOBEICHHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMS pPEaKIMii MOHHOTO obMeHa (oOpazoBaHUE
ocajJika, BBIJCIICHHE Tra3a, OOpa30BaHHWE BOJBI), OMNBITOB, WILIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu DPas3ioKEeHUs, COEAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEIIECTB C IMOMOIIBI0O KAueCTBEHHBIX PEaKIMil Ha HOHBI,
pelleHre YKCIePUMEHTaIbHbBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OO0miass xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJOIE€HOB.
XUMHUECKHE CBOMCTBa Ha NpuMepe Xjopa (B3aUMOJEHCTBME C MeTaulaMH, HeMeTallaMH,
mienoyamu).  XnopoBoaopod. ConsgHasg KUCIOTa, XMMHMYECKHE CBOWCTBA, TIOJIy4YEHHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOpOBOAOPO/a Ha OpraHu3M yesoBeka. BakHelre Xi10puabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTeneHu oKucieHus. CTpoeHune M (pU3MUECKHe CBOWCTBA NMPOCTHIX BEIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPONHbIE MOJIU(UKALUK KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHue, (U3MYeCKHe M XHMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
NpeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3MUECKHUEe U XMMUYECKHE CBOICTBa
(oOmue Kak TpeAcTaBUTENS Kjacca KHUCIOT M crnenuduueckue). XHUMHUYECKHE pPEakIuH,
JeKalie B OCHOBE MPOMBILIUIEHHOTO croco0a MOJy4deHHs CepHOW KuciaoTel. llpuMenenue
cepHOi KucinoThl. ColM CepHOM KUCIOTHI, KaUeCTBEHHAsl peaklus Ha cynbdaT-noH. HaxoxaeHue
ceppl M €€ COENMHEHUN B IMpHUpoae. XHMHUYECKOE 3arps3HEHUE OKPYKaIoLEH Cpeabl
COEJIMHEHUSIMHU cepbl (KUCIOTHBIE NOXKIH, 3arps3HEHHE BO3[yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPAICHHUS.

OOmast xapaktepuctuka 3yeMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKHCICHHA. A30T, paclpoCTpaHeHHE B Mpupoae, (HU3NYecKue Hu
XumMHuueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pusndeckrue 1 XuMHYeCKue
CBOICTBa, nony4yeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3UUECKHUE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuuss Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyueHUE,
¢u3nueckue M XUMHYECKHE CBoOiicTBa (0OmIMEe Kak MpeACcTaBUTENs Kiacca KUCIOT U
cnenuduueckue). lMcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAJIbHBIX



ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHHE OKPYKAIOMEH CpeIbl COCTMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IW, 3arpsi3HEHHE BO37yXa, MOYBBI U BOA0EMOB). Docdop, ammoTpomHble MOIUPHUKAINN
docthopa, ¢pusnueckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢dusnueckue M XUMHUYECKHE CBOWCTBa, nosiyueHue. lcmosnb3oBanue (ocdaroB B kadecTBe
MHUHEPaJIbHBIX Y100pCHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTENCHU OKHCICHUA. YTIIEPO, aJUIOTPOIHbIE MOJU(HUKAIINU, PACIPOCTPaHEHHE B
npupoze, pusnyeckue U XuMudeckue cBoiictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yriaepona, UX GpU3MUECKUe U XMMUYECKHE CBOMCTBA, JIefiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJYYCHHUE U TPUMEHEHHE. DKOJIOTHYECKUE NPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMOTE3a TI00ATLHOTO TOTEIUICHUST KJIMMaTa, MapHUKOBBIA 3P dekT. YronbHas Kuciora u eé
CONM, UX (U3MUYECKUE M XUMHMYECKHE CBOICTBa, HoJydyeHuUe M mnpuMmeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMOHBL.  Mcmonp3oBaHue  KapOOHATOB B OBITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSX Yriepoja
(MeTaH, 3TaH, JTWUJEH, AalETWIEH, 3TaHOJ, IJIMLEPUH, YKCycHas Kuciaorta). Ilpupoansie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX INepepaboTKU
(O6eH3uH), UX POJb B OBITY U MPOMBIIIICHHOCTH. [IoHITHE 0O OMOJOTUYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, Oellkax, YIrJIeBOoJaX — M HMX pPOJM B JKM3HHM 4YelOoBeKa. MarepuaiabHOE €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCIUHEHUI.

KpemHuii, ero ¢usuueckue M XUMHUYECKHE CBOWCTBA, IOJIyu€eHHE M NPUMEHEHHE.
CoenuHenuss KpeMmHusi B mpupoje. OOmme mpeacrasieHus o0 okcuae kpemuus (IV) u
KpeMHHUEBOU kuciore. CUIMKAThI, UX UCIIOJIb30BAHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, jxene300eToH. IIpobaembl
6€30I1acHOT0 MCIOJIb30BaHUS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KUCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-WOHBI U HAOJIOJCHUE MPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakarolmue (pU3NUecKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUAJIOB), O3HAKOMJIEHHE C 0Opa3liaMu XJIOPUIOB (TajJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu ceppl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJIb30BaHUE
BUJEOMAaTepuasoB), HaOmIoleHHe TMpoliecca OOYINIMBaHMS — caxapa IoJx  JeicTBHeM
KOHIIEHTPUPOBAHHON CEpHOW KHMCIOTHI, U3yue€HHE XUMHUYECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHCJIOThI, TIPOBEJICHNE KaueCTBEHHOW peaklMu Ha cynb(arT-uoH U HaOJI0JIeHHe NpU3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE C (PU3MUECKUMM CBOMCTBAMHU a30Ta, Gochopa M HX COeIMHEHUI
(BO3MO’KHO HMCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX YAOOpEHHIA,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMuaka, IpOBEACHUE
KayeCTBEHHBIX peakuuid Ha HOH aMMOHUS M QocdarT-uOH W U3y4YeHUE TPU3HAKOB HX
MPOTEKaHus, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB), M3YYE€HHE MOJENeH KPUCTAIUIMYECKHX DPEUIETOK aiMasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C TPOIECCOM aACcOpOIMHM PACTBOPEHHBIX BELIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojilydeHue, COOMpaHue, pacrio3HaBaHUe
U U3y4YEHUE CBOWCTB YIJICKHCIIOTO ra3a, NPOBEJCHUE KAaueCTBEHHBIX PeaKkLMi Ha KapOOHAT U
CHJIMKAaT-UOHBl M W3Yy4YCHHWE TPU3HAKOB MX MPOTEKaHMs, O3HAKOMIIGHHE C TPOJYyKLIHEH
CUJIMKAaTHOM IPOMBILIJICHHOCTH, PELICHUE JKCIIEPUMEHTANIBHBIX 3a1ad 10 Teme «BaxHenmue
HEMETaJIJIbl U UX COCIUHEHUS.



MeTajliibl M X COCAUHEHUS

OOmiass xapakTEepUCTHKA XWMHUYECKMX JJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosiokenus B Ilepuonnueckoi cucreme xumudeckux aieMeHToB . M. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PsAJ HanpsDKeHUM MeTauioB. Pu3MUecKue U XUMUYECKUE
cBoiicTBa MeTayuioB. OOmIMe crocoOb! mosydyeHus mMetawioB. [IoHsATHE 0 KOPPO3UH METAILIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Kopposun. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILIICHHOCTH.

[[{erounble MeTAILIBL: TIOJIOKEHUE B Ilepronueckoi cucreMe XUMUYECKUX 3IeMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXACHHE B mpupoje. Ouznyeckrue U XUMHUECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIPOKCUIBI HATpus U Kanud. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[{enouHo3emMenbHbBIE METAUIBI MarHui M KajabUui: mnojoxkeHue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaXO0XJICHUE B
npupojae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus W Kajblus. BaxHelmume coeauHEeHUs
KaJbIus (OKCUI, TUAPOKCU, COIN). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUS.

AmoMmuHuil: nosioxxenue B Ilepuonnueckoid cucreMe xumuyeckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxoXKJeHue B mpupoze. Ousndyeckue U XUMHUYECKUE CBONCTBA
amroMuHYSI. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMHHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux osaemeHtoB JI. .
MenpeneeBa, CTpo€HHUE aToMa, HaXOXKJaeHue B npupoje. Pusnueckue 1 XMMHUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl U conu xene3a (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C o0pa3laMi MEeTajsIOB M CIJIaBOB, MX (U3NYECKUMHU CBOMCTBAMU,
U3YYEHHUE PE3yJIbTaTOB KOPPO3UM METAJJIOB (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMAaTEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHSI OKCUAA KaJbIUs U HATPUS C BOJOM (BO3MOKHO MCIOJb30BaHUE
BHJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJBI, Mpollecca TOPEHHUs XKeje3a B
KUcIopoJie  (BO3MOKHO — HCIIOJIb30BaHME  BUAECOMATEpUAJIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KajbIus, aJIOMUHUS, [IMHKA, xene3a (I1) u xenesa
(1), memu (1), HaGrOIEHME U ONKMCAHKME TPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamus U Kalblus (BO3MOXHO HCIIOJIb30BaHKME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB T'MJIDOKCHJIA aIFOMUHUS U TUJIPOKCUJA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4 10
TeMme «BakHelie MeTalibl U KX COCTUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa n Marepuanbl B MOBCETHEBHOW KU3HU 4elloBeKa. bezonacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis TpH XUMHUYECKHX OXKOTax U
OTpaBJICHUSIX.

XHUMHYECKOE 3arps3HEHUE OKPYKAIOIICH cpepl (MpeaenpHas T0myCcTHMast KOHIICHTPAIIH
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHU# 3KOJOTHIECKIX IPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3oB MaTepHalioB (CTEKJIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mestcnpeomemnuwie ceasu

Peanuzarus MexnpeaAMEeTHBIX CBA3EH NMPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJb30BAaHME KaK OOIUX ECTECTBEHHO-HAYyYHBIX TMOHSATHH, TaK W TOHATHUH,
ABJISTFOIUXCSI CACTEMHBIMM JIJIS1 OTZIEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.



OO1Ine eCTeCTBCHHO-HAYYHBbIC TOHATHS: HAyYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaiu3,  CHHTe3,  Kiaccu(ukaius,  MEePHOAMYHOCTh,  HAOJIOJCHHE,  ODKCICPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHIE, TAPHUKOBBIN 3()()eKT, TEXHOIOTHsI, MaTepUaJIbl.

dusnka: MaTepus, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJIHI, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsij, MNPOBOJHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKHU, (OTORIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSHUE BELIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BEIMYHMHBI,
€IMHMIIBI U3MEPECHHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAaHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, 3KOCHCTEMa, MHHEpPAIbHBIC yI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTBI, TUTATCIIbHBIC BCIICCTBA.

['eorpadusi: armocdepa, rtuapocdepa, MHHEpAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMS IPOrpaMMBl OCHOBHOTO 00mero o0Opa3oBaHUs
JOCTHTAIOTCS B XOZI€ 00Y4YEHUSI XMMUU B €MHCTBE YUYE€OHOUM M BOCIUTATEIBHON IeATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKAMHU  COLMOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMHU, NPUHATHIMU B OOINECTBE NMPaBHJIAMU W HOPMAaMHU IOBEJICHUS U
CIIOCOOCTBYIOT IpOIEccaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIMATM3AIIMH 00YYaIOIINXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMS:

[IEHHOCTHOT'O OTHOUICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INIO0, TIOHUMAHMs 3HAYCHUS XMMHUYECKOH HAayKd B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpPMALUEH O MEePEeIOBBIX NOCTHKEHUSX M OTKPBITHAX
MHPOBOHM M OTEUECTBEHHOH XWMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOHCTBE
MHpa 1 00IIEeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPE/ICTABICHNS O COLMAIBHBIX HOPMAax M MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE,  KOMMYHHMKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKON, TBOPYECKOW M JPYTHX BHJIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HOi COBMECTHOH JIEATEIHOCTH TIPH BBINTOJIHEHUH YUEOHBIX, TIO3HABATENIFHBIX 3a/1a4,
BBIMOJIHEHUM XHMHYECKHUX SKCIEPUMEHTOB, CO3/1aHUM YUYEOHBIX IPOEKTOB, CTPEMJIEHHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4yeOHOW NesaTenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEJEHHE W TIOCTYNKHM CBOMX TOBAPHINEH C TMO3WIMK HPABCTBEHHBIX M
NPaBOBBIX HOPM C YUIETOM OCO3HAHHS MOCIIEICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pEHUYECKHE  TPEACTAaBICHUS O BELIECTBE U  XUMHUECKOM  peakiuy,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIONINE OCHOBY ISt
NOHMMAHMUSA  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNpEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHs MPUPOJbI, B3AUMOCBA3SIX UeJIOBEKa C MPUPOJHOM CpeIol, O poiH
XUMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

NIO3HABATEbHBIE MOTHWBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWHA MO XHMUH,
HEOOXoMMMBIE JUIT OOBSICHEHHS HAOIOJAeMBIX IPOIECCOB U SBJICHWH, TO3HABATEIHLHOM,
UH(QOPMALIMOHHON U YUTATENbCKON KYJIbTYpHhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEpaTypoOH, JOCTYMHBIMH TEXHHUECKUMH CpEACTBAMHU
UH(QOPMAIMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM0o00pa30BaHUI0, MIPOSKTHON U HCCIEeN0BATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAlpaBJIEHHOCTH U YPOBHS 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3/I0pPOBEIO,
YCTAHOBKHM Ha 370pOBBI 00pa3 >KU3HU, OCO3HAHWE IOCIEACTBUI M HENPHUSITHE BPEIHBIX
OpUBBIUEK (YMOTPeOJICHHUsT AJNKOroysd, HAPKOTUKOB, KYpEHHs), HEOOXOIMMOCTH COOIIOIEHUS



MmpaBu OE30MAaCHOCTH TIPH OOpaleHWH ¢ XUMHUYECKHMHU BEIIECTBAMU B OBITY M pPEaIbHOU
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAaKTUIECKOMY M3YYCHHUIO MPO(ECCHii U TpyJa pa3IMuHOTO POJia, YBOKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOH JESATEILHOCTH, B TOM YHCJIE Ha OCHOBE NPUMCHEHUS
OpeMETHBIX 3HAHWW 10 XWUMHH, OCO3HAaHHBIA BBIOOD HMHIMBUAYAIBHOW TPAaEKTOPUHU
MPOJODKEHHUST 00pa3oBaHUsl C y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEMHONW MpOPeCcCHOHATBHON JEATEIBHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIAlITUPOBATHCS B IPOPECCHOHATLHOMN cpejie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUYECKH 1I€JIeCO00pa3HOe OTHOLICHHE K MPUPOIE KaK UCTOUHUKY KHU3HH Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHHE IIEHHOCTH 3JI0POBOTO M 0€30IacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBCHHOMY (DHU3MYECKOMY M IICHXHYECKOMY 370POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS TpaBMII 0€301TaCHOTO TIOBEACHUS P pabOTe C BEIIECTBAMH,
a TaK)KE B CUTYalMsIX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JIOJIEH;

CIOCOOHOCTH TPUMEHSITh 3HAHHUS, MOJy4aeMbIe TPU U3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOIHON CPEIOH, IS MOBBIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapakTepa dKOJIOTHUSCKUX MPOOJIEM W IyTeH MX pEIICHUs
MMOCpCACTBOM MCTOAOB XMMHH, SKOJIOTMYCCKOI0O MBINUJICHHUA, YMCHUSA PYKOBOJACTBOBATLCA UM B
M03HABATEJILHOM, KOMMYHHKATUBHOM U COITMAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX Ppe3ylbTaTOB BBIAEISAIOT 3HAUMMbIE s (OPMHUPOBAHUS
MHUPOBO33pEHUs OOILIEHayuHble MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTe3a, (aKT, CUCTEMA,
IpoIlecC, IKCIEPUMEHT U JIpYroe.), KOTOpble UCHOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
npeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUM M3 3TUX MPEIMETOB (OPMHUPOBATH NPEICTABICHUE O
LIEJIOCTHOW Hay4yHOW KapTHMHE MHpa, U yYHUBEpCAJIbHblE ydeOHble NEHCTBUS (I103HABaTENbHBIE,
KOMMYHHUKAaTHBHbIE, PETyJISTHBHbBIE), KOTOpble oOecrnednBaroT (POpMHUpPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHON AEATEIbHOCTH.

ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUSI MCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IPU OCBOCHHUM 3HAHMM:
pacKpbIBaTh CMBICI XMMMYECKHX MOHITHHA (BBIOEJIATH MX XapaKTEpHbIE IPHU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MOHSATUSMU), UCIIOJIb30BATh MOHATHS Ul 0ObSICHEHUS
OTJIeNbHBIX (DAKTOB U SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KiacCHUPHUKAIUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKLUH, YCTaHABIUBATH IIPUYMHHO-CIICCTBEHHBIE CBA3H
MEXIy 00BEKTaAMU U3YUEHUS], CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AETaTh BHIBOBI U 3aKIIOYECHMUS;

yYMEHHE MPUMEHSTh B Ipoliecce MO3HAHMs MOHATHS (IIpeJAMETHbIE U METalpeMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XHMMH, MPEOOpa3oBBIBATH IIHPOKO
NpUMEHsIeMble B XUMHU MOJENbHBIC MPEICTABICHUS — XUMHUYECKUH 3HAaK (CUMBOJI 3JIEMEHTa),
XxumMuueckas ¢GopMylia M ypaBHEHHE XHUMHUECKONW peaklIuud — TpU pelIeHuu ydeOHo-
NIO3HABATCJIBHBIX 3ala4, C Y4E€TOM OTHX MOJEIbHBIX IPEIACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC NMPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIC CBS3U U
IIPOTUBOPEYHS B U3Y4aEMBbIX MIPOLIECCAX U ABJICHUAX.



Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOMIPOCHl B KAUeCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKkK€ B KadecTBE OCHOBBI i (OPMUPOBAHHUS THUIOTE3bl IO MPOBEPKE MPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXJICHUM;

NpUOOpeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M TPOBEACHHUIO YYECHHYECKHX
OKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 32 XOJ0M IPOIIEeCCa, CAMOCTOSTEILHO TPOTHO3UPOBATH €T0
pe3ynbTaT, GOopMyIUpOBaTh OOOOIICHHS M BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTYET O MpoAeTaHHON padoTe.

Pabora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh U UHTEPIPETUPOBATH HH(POPMAIIUIO PA3ITUIHBIX BHIOB
1 GOpM IPEICTABICHUS, TIOTyIYaEMYIO M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS INTepaTypa
XUMHYECKOTO COJIep)KaHUsA, CIOpaBOYHBIE TMOcOOMs, pecypchl WHTepHeTa), KpPUTHYECKU
OILICHUBAThH MIPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE TIPUMEHSATH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IMOUCKE U 0TOOpE MHPOPMAIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX ISl BBIMOJIHCHUS YU€OHBIX M IO3HABATEIHHBIX 32124
OnpeAenéHHOr0 THIA, MPUOOpETEeHHE OMbITa B OOJACTH HCHOJIb30BaHUS WHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX T€XHOJOTHH, OBJIaJIcHHE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeacTaBiIeHUS
WHPOPMAIIUU W WIUTIOCTPUPOBATH pEIIaeMbIe 3a/1adl HECJIOXKHBIMH CXEMaMH, JUarpaMMaMu,
apyrumu hopmamu rpaduKu U UX KOMOUHAITUSIMU;

YMEHHE HCHOJIb30BaTh M aHAIM3UPOBATH B Tpollecce YYEOHON W HCCIeI0BaTENbCKOU
JESATSIILHOCTH HH(OPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CEJTBCKOTO X031UCTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPYXKAIOIICH MPUPOTHOMN CpeIbl.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMpPOCH (B XOJe Auanora © (WIU) AMCKYCCHH) MO CYIIECTBY
oOcyxgaeMoii TeMbl, (OPMYIHPOBATH CBOU MPEIJIOKEHUS OTHOCHUTEIBHO BBITIONHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHsI PEACTABIATH OMy4YeHHBIC Pe3yIbTaThl MO3HABATEIBLHOM 1€ATETLHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JelaTh MPE3CHTAIMI0 pPE3yabTaTOB BBITIOJHEHUS XHMUYECKOTO
AKCIIEpUMEHTa (J1abopaTOpHOTO OMbITa, JabOpaTOpHON pabOTHI MO WMCCIECAOBAHUIO CBOMCTB
BEII[ECTB, yU€OHOTO MTPOEKTA);

YMEHHsI yueOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATENBbHON U
HCCJIEIOBATENLCKON NEATENhbHOCTH MPHU PEIICHHH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa
00X HMHTEPECOB M COTJIACOBAHMS TMO3MIUN (0OCYXKIeHHsI, OOMEH MHEHHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJAWHAIIAS COBMECTHBIX JCHCTBHM, ONPEICIICHIEe KPUTEPHEB 110 OIICHKE KadecTBa
BBITIOJTHEHHON paOOThI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSTEIHLHO ONPEEISATh EeJU JACITeIbHOCTH, NIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIMPOBATh W MPH HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTH, BBIOMPATH
Hanbonee HSQQeKkTUBHBIE CHOCOOBI pemieHuss Y4eOHbIX ¥ TO3HAaBaTeNbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEIJIOKEHHBIA aITOPUTM IEHCTBUI MpHU
BBITIOJTHCHUH 3aJ]aHU C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBaX W PEaKIMIX, OLICHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON IIeNu,
YMEHHE UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEe/IJIaraéMble B YCIOBUH 3aJaHHIA.



MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB MO OCBOCHHUIO OO0S3aTENBHOIO COJEPIKAHMA,
YCTaHOBJICHHOTO JaHHOU (enepanpHOil pabodeld TpOrpaMMoOi, BBIIEISIOT: OCBOCHHBIC
oOy4JarloIUMUCS Hay4YHble 3HAHUS, YMEHHs M CHOCOObI JeHCTBUH, crenupuyecKkue s
npeIMeTHOW o0nacTu «XUMHUS», BUIBl ACSITENBHOCTH MO TOJYyYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIPETALNH, TPEOOPA30BAHMIO U TIPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLIUsX.

K koniy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTtb c(HOPMHUPOBAHHOCTH Yy 00YUAIOIINUXCSl YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX TOHSATUH: aTOM, MOJIEKYJa, XUMHUYECKHA
JJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOPOAHAsT W HEOJHOPOJAHAs),
BaJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHasi M MOJEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBas J0JIsI XUMUYECKOTO AJIEMEHTa B COCAMHEHHH, MOJISIPHBIM 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJb, JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUECKas peaxius,
KIacCu(UKAIUs PEaKIUi: PEeaKIUHd COCIWHEHMs, PEAKIHU pPa3IoKEHHUs, pPEaKUud 3aMeIleHUs,
peakimu oOMEHa, PK30- M IHAOTEPMHUYECKHE PEaKIMH, TEIJIOBOH 3((eKT peakuuu, sapo aroma,
JNIEKTPOHHBIA CIIOM aToma, aTOMHasi OpOWTajb, pajuyC aTroMma, XMUMHUYECKas CBS3b, MOJSpHAS U
HETOJsIpHAas KOBaJICHTHAsl CBS3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH, PacTBOpP, MaccoBas OIS
BelecTBa (MPOLEHTHAS KOHIIEHTPAIHs) B PACTBOPE;

o WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TOHSATHH U NPUMEHATH 3TU
HNOHATHS [IPU ONIMCAHUM BELLECTB U UX MPEBpAIECHU;

o UCMOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JUIi COCTaBJ€HHs (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

o OIpENIeNIATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHHSX, CTENECHb
OKHUCJICHUSI 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAJIEKHOCTh BELIECTB K ONpEAEIEHHOMY
KJIACCy COEAMHEHWH 1o ¢GopMmynaaM, BHJI XHUMHUYECKOW CBSI3M (KOBajJeHTHasT W WOHHAasA) B
HEOPraHUYECKUX COEAMHEHUSX;

. packpsiBaTh cMbich [lepuonnueckoro 3akona [I. M. MenpaeneeBa: JE€MOHCTPUPOBATH
NOHMMAaHUE NEPUOANYECKON 3aBUCHMOCTH CBOWCTB XMMHMUYECKHX DJIEMEHTOB OT MX IIOJIOXKECHHS B
[leproguueckoil cucteme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTaJipo;

o ONHUCHIBATH U Xapakrepu3oBaTb TabnuuHyto ¢opmy [lepmoguueckoir cuCTEMBbI
XUMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas mnoArpymnmna (A-Tpymnma)» U «mmobodHast
noarpynna (b-rpymnmna)», mansie 1 0oJbIINe IEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPbIEe UMEIOTCS B
tabmuue «llepuonuueckas cucrtema xumuueckux snemeHtoB JI. M. MenpgeneeBa» € YUCIOBBIMH
XapaKTePUCTHUKAMHU CTPOEHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsl fAJlpa, oOIlee Yucio
3JIEKTPOHOB U paclpeiesIeHUE UX 0 AIEKTPOHHBIM CIIO0SIM);

o KJIaCCU(UIIUPOBATh XUMHUYECKHUE 3JIEMEHTHl, HEOPTaHWYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (1Mo YUCIy U COCTAaBY YUaCTBYIOIIUX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3G (DEKTY);

. XapaKTepu30BaTh (OMUCHIBATh) OOIHE XHUMHYECKHE CBOWCTBA BEIICCTB PAa3IMYHBIX
KJIaCCOB, TIOJTBEp)KJasi OINUCAaHUE MPUMEPAMU MOJEKYJISAPHBIX YpaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIIM;

o MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT KX KaueCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUUECKHUX IPEBPAILCHUN B Pa3IMUHBIX YCIOBUSIX;



. BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JOJIF0 XMMUYECKOT0 3JIEMEHTa MO (GopMmylie COSAMHEHMS, MAcCOBYIO JIOJIIO BEIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU PEAKIINY;

. MIPUMEHATh OCHOBHBIE€ OIEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJINW3 U CHHTE3,
CpaBHEHHE, 000OIICHHEe, CUCTEeMAaTH3AINI0, KIaCCU(PHUKAIMIO, BBISBICHHE NPUYMHHO-CIIEICTBEHHBIX
CBSA3€M — JJIs1 MU3y4YEHUs] CBOMCTB BEUIECTB MU XMMHUYECKHUX PEAKLIHH, €CTECTBEHHO-HayYHbIE METO]IbI
MO3HaHUsI — HAOJI0ICHIE, U3MEPEHUE, MOICTTUPOBAaHUE, SKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN);

o ClleZIOBaTh MpaBWJIaM  TIOJb30BAHUS XMMHYECKOM TMOCyHod U  J1abopaTOpHBIM
o0opy/i0BaHUEM, a TaKXkKe MpaBUiIaM OOpaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSAMH I10
BBIMOJIHEHUIO J1A0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO U COOMpPAHUIO Tra3000pa3HbIX
BEIECTB (BOJOPOJAa U KUCIOpPOAA), MPUTOTOBJIICHUIO PACTBOPOB C OMpPEAENEHHON MaccoBOM aoJei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH U  MPOBOJUTH XUMHYECKHE OKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO MHIAUKATOPOB (JIakMycC, ¢eHoNpTaNeuH,
METHIIOPaHX U IPYTHeE).

K xoHuy oOyudenus B 9 kiacce npeMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJKHBI OTPa)KaTh

c(hOpMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHI:

. pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TOHATHM: XMMHUYECKHUH JJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHHMOH, NPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BaJECHTHOCTD,
EKTPOOTPHULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKAsl PEaKLUs, XUMHUYECKasl CBs3b, TEILNIOBOMI
3ppeKT peakuuu, MOJIb, MOJSIPHBIH O00BEM, PpacTBOp, OICKTPOJIUTHI,  HEIJICKTPOIUTEHI,
JNEKTPOJIUTHYECKAS AUCCOLMALIMS, PEaKIIMH HOHHOTO OOMEHa, KaTaJu3aTop, XMMUYECKOE paBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE PEaAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE DPEAKIMH, OKHCIUTEINb,
BOCCTAaHOBUTENb, OKHCIIEHHE U BOCCTAaHOBJIEHHE, AIOTPOMUs, aM(OTEpPHOCTh, XUMHUYECKas CBSI3b
(koBaJIeHTHasi, MIOHHAs, METAJUIMYECKasi), KpUCTaJUINYecKasi peléTka, KOppo3usi METAIIOB, CIUIABHI,
CKOPOCTh XUMHYECKOW PEaKIUH, IpeAesbHO JonycTuMast konuenTpanus 111K BemecTsa;

. WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHATHM W TMPUMEHATH 3TH
MOHSTHUS ITPU ONKMCAHUM BEIIECTB U UX MPEBPAIICHUII;

. UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBI€HHMS (OpPMYJ BELIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIIUH;

. ONpPEJENATh BAJICHTHOCTh U CTENEHb OKUCIICHUS] XUMUYECKUX JJIEMEHTOB B COCTMHEHMSIX
pa3iIM4YHOrO0 COCTaBa, IIPUHAJUICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIACcCy COCAMHEHUM 10
dbopMynaM, BUA XUMHUYECKON CBS3M (KOBAJGHTHAs, MOHHAs, META/UIMYECKas) B HEOPTaHHMUYECKUX
COEJIMHEHMX, 3apsj] HOHA 10 XHUMHUYecKoil Qopmyne, Xapakrep cpeibl B BOJHBIX pacTBOpax
HEOPTraHWYECKHUX COEIMHEHHM, TUIT KPUCTAJUIMYECKON PEMIETKA KOHKPETHOTO BEILIECTBA;

. packpsiBaTh cMbici [lepuoanueckoro 3akona . . MenneneeBa u 1eMOHCTPUPOBAThH €T0
MOHMMAaHWE: OIUCHIBAaTh U XapakTepus3oBarh TabnuuHyro (opmy Illepuoanyeckoit cucTemsl
XUMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas mnoarpymnma (A-Tpymma)» U «mo0odHas
noarpynma (b-rpynma)y», mansie u 00JbIINE TEPHUOABI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIE HMEIOTCS B
NepUOANYECKON TaliuIe, C YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHMS aTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB U 3aps] sipa, OOIlee YUCIIO AJIEKTPOHOB U paclpeeieHne WX MO AIEKTPOHHBIM
CJ0SIM), OOBSCHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHHU CBOWMCTB DJIEMEHTOB W MX COSAMHECHUU B
npejesiax MajblX MePUOOB U IIIaBHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;

. KIIACCU(PUIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (MO YMUCIYy W COCTaBYy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TeIioBoMYy 3¢ dexTy, mo
U3MEHEHUIO CTENEeHEH OKUCICHNUS XUMUUECKHUX 3JIEMEHTOB);



. XapakTepu3oBaTh (OMHUCHIBATH) OOIME U crHeuupUUecKue XUMHYECKHEe CBOWMCTBA
IPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAsd ONMCAHME NPHUMEpPaMHU MOJCKYJSIPHBIX M HOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

o COCTaBJIATh YPAaBHEHUS ICKTPOJIUTUYECKONW IUCCOLMALMU KHUCIOT, LIEJIOYEH U COJIEH,
NOJHBIE W COKpalléHHBbIE ypaBHEHMS peakiuii HMOHHOrOo oOMeHa, YypaBHEHHsS peaklui,
MIOATBEPIKJAOLINX CYIIECTBOBAHUE N'EHETUYECKON CBA3U MEX Yy BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

o pPacKpbIBaTh CYHIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA IIOCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajlaHca STUX peaKuuii;

. IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOCHMs, BO3MOXKHOCTH
IIPOTEKAaHUS XUMHYECKUX MPEBPAILECHUN B PAa3JINYHbIX YCIOBHUSAX;

. BBIYUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAaccChl BEIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOI0 3JIeMEHTa N0 (opMyse COeAMHEHMs, MAacCOBYIO JOJIIO BEIECTBa B pPacTBOpE,
IIPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINY;

o coOyoaTh MpaBWila  IOJIb30BAHMS ~ XMMHUYECKOHM mocyloll U 1abopaTOpHBIM
0o0opy0BaHUEM, a TAaK)Ke IpaBUia 0OpallleHHs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHM I10
BBIMOJIHEHUIO JTa0OPATOPHBIX XMMHUYECKUX OINBITOB IO IMOJIYYEHHIO M COOMpAHUIO ra3000pa3HbIX
BEILIECTB (aMMHAKa U YIJIEKUCIIOr0 rasa);

. IIPOBOJIUTH PEAKIUH, NOATBEPKIAIOIINE KAYECTBEHHBIM COCTAB Pa3jIWYHBIX BEILECTB:
pacrio3HaBaTh ONBITHBIM IYTEM XJIOPUI-, OpPOMUI-, HOAU-, KapOoHAT-, pochaT-, CUIMKat-, cyibdar-,
TUIPOKCHU/I-UOHBI, KATHOHBI aMMOHMSI M MOHBI M3Y4YEHHBIX METAJUIOB, NMPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

. [IPUMEHATH OCHOBHBIE OIIEpAllM MBICIUTEIBHON NEATEIBHOCTH — aHAIU3 U CHUHTES,
CpaBHEHME, O0OOIIEHHE, CHCTEMAaTH3alli0, BBISBJICHHE NPUYUHHO-CJIEICTBEHHBIX CBSI3ed — s
M3Y4YEHUsI CBOMCTB BEIIECTB M XMMHYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METOJbl ITO3HAHMS —
HaOJr0/1IeHUEe, U3MEPEHUE, MOJIETUPOBAHUE, HIKCIIEPUMEHT (peasIbHbI M MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIe (HH(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumusa — BakHas 00J1aCcThb
11 ©CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso0.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nmoreka LIOK
' peakiuu https://m.eds00.ru/7f41837¢c
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcuaax https://m.eds00.ru/7f41837¢c
Bonopoa. ITonstue o kucinorax bubmmnoreka HOK
2.2 8 1
1 COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK
' OCHOBaHMAX https://m.eds00.ru/7f41837¢
0]
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHNYCCKUX COE€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Pa3nen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue atroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
11 [ToBTOpEeHMe U yriayOieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOMUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepucTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1as XxapakTepucTUKa XUMHUUECKIX
2.3 aneMeHTOB VA-rpymmbl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
31 Obmwe cpojicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
N KoanuectBo yacos DJIeKTPOHHbIE JdonogHutr
) HMara uudposeie eJbHasd
n/ Tema ypoka Kourpoabn  IIpakTuveckue
Bcero HU3yUYeHH s odpa3oBaTejbHbIE uHpopmaig
n ble padoThI padoThI
pecypcsbl usi
[Ipenmer xumun. Pons
XUMHH B KU3HU 1 bubmuorexa [JOK
yesoBeka. Tema u https://m.edsoo.ru/ff0d210c
BEI[ECTBA
[TonsiTue o MmeTogax 1 bubmuorexa [JOK
MO3HAHUS B XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota
Ne 1 «IIpaBuna paboTsl B
71a0opaTopuu U MPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyT0BaHUEM
q
e pean | B orea 0K
) . https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei
[IpakTuueckas pabora
Neo 2 «Pa3nenenue
cMmeceil (Ha mpumepe 1 bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBapEHHOM
COJIN)»
ATOMBI I MOJICKYITBI 1 Eubmorexa LIOK
y https://m.edsoo.ru/ff0d2a6c
X .
UMUYECKHE DJICMEHTHI Bu6moreka LIOK
3HaKu (CHMBOJIbI) 1

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8




8 IIpoctslie U cnoXKHBIE bubnuorexa [IOK
BellleCTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubnmoreka [JOK
Y4EHHUE https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA
10 Xoacoras dopwysa BuGmiorexa [1OK
pMyJIa. https://m.edsoo.ru/ff0d2eae
BaneaTHOCTE aTOMOB
XUMHYECKHUX DIIEMEHTOB
OTtHOcUTEeIbHAS
11 aToMHas Macca. bu6mmorexa [IOK
OTHOCUTEIbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
M
12 xnﬁzgzgzoizﬂfneMeHTa Bubmiorexa HOK
https://m.edsoo.ru/ff0d350c
B COCANHEHUU
13 KoaudecTBo BemiecTna. bu6mmoreka [JOK
Momns. MonsipHas Macca https://m.edso0.ru/ff0d5230
(6))
14 xnlﬁgzee;l({gg :BneHI/m bubanorexa LIOK
) https://m.edsoo.ru/ff0d37fa
XuMudeckasi peakius
IT
15 . p:f;ii“ﬂg yerosit bubmuorexa [JOK
P . https://m.edsoo.ru/ff0d3al6
XUMHUYECKHUX PEeaKITHii
15 | meamen BuGmiorexa LIOK
THECTB. https://m.edso0.ru/ff0d3b88
XUMHYECKUE YPABHEHUS
Brruucnenuns
KOJIMYECTBA, MAaCChI Bu6morexa LIOK
17 BEIIECTBA IO

YpaBHEHUSIM
XAMHYECKUX PEaKUI

https://m.edsoo.ru/ff0d5708




18

19

20

21

22

Knaccudukanus
XUMHYECKHX PEaKIUii
(coenuueHus,
pazIoKeHUs,
3aMeleHus, o0OMeHa)

M. B. JlomoHOCOB —
Y4EHBII-
SHITUKJIONIE/IUCT.
O06o0061IEHNE U
cucTeMaTu3aIusg 3HaHui

KonTponpsHas padora
Nel mo Teme «BemectBa
U XUMHAYECKUE PEAKITHI)

Bo3ayx — cMech ra3os.
CocraB Bo3ayxa.
Kucnopox — snemenT u
MIPOCTOE BEUIECTBO.
O3oH

dusnueckue
XUMHYECKHE CBOMCTBA
KHCTIopo/ia (peakuuu
OKHUCIIEHUS, TOPEHHE).
ITousTue 00 okcuagax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

23

Crioco0b! nosyueHust
KHCIIOPOAA B
nabopaTopuu U
IPOMBITIIJICHHOCTH.
[TpumeneHue Kuciaopoaa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

24

Temnnosoii s ekt
XUMUYECKON PEAKINH,
HIOHSITHE O
TEPMOXUMHUYECKOM
YPaBHEHHUH, IK30- U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790




SHAOTCPMHUYCCKUX
pE€aKknusax

TormmBo (HedTh, yronb
Y METaH). 3arpsi3HeHHe

bu6mmoreka [IOK

25 BO3]1yXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
[IpakTuyeckas pabora
26 f{‘i{iﬂno ES\I:Z u bu6mmoreka [IOK
ya https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOPOa,
W3yYEHHUE €r0 CBOMCTB»
B _
27 I O(il:fo(;HBe ZJ(I:?]\:SHT ' bubmmorexa LJOK
P HIEETBO- https://m.edsoo.ru/ffod4ddo
Haxoxnenue B mpuponae
dusnyeckue u
28 XUMHYECKUE CBOMCTBA bubmuorexa [JOK
Bojlopoa. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOZIOpOJA
29 Ilonsarue o xucaoTax u bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 1(33(1)10000065; I;OqueHHﬂ bu6nuoreka [IOK
/I0POZL https://m.edsoo.ru/ff0d4dd0
nabopaTtopuu
[TpakTuueckas pabota
04
a1 fﬁoﬂno ;i“;: . BuGnnorexa [IOK
i https://m.edsoo.ru/ff0d4f42
cobupanue BOopoaa,
W3yYEHHUE ETO CBOMCTB»
30 MomnsipHblil 00BEM bubnnoreka [JOK
ra3zoB. 3aK0oH ABOTajipo https://m.edsoo.ru/ff0d542e
Berancnenus o0péMa, Bu6morexa LIOK
33 KOJINYECTBA BEIIECTBA

Tra3a 1o €ro U3SBCCTHOMY

https://m.edsoo.ru/ff0d55a0




KOJINYECTBY BEIIECTBA
WIH 00BEMY

34

Brrunciaenus o06éMoB
ra3oB 10 YPaBHEHUIO
pEeaKIMy Ha OCHOBE
3aK0HA 00BEMHBIX
OTHOIIICHUH Ta30B

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5708

35

dusnueckue u
XAUMHUYECKUE CBOMCTBA
BOJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

36

CocTtaB OCHOBaHHUH.
IToustue 00
WHIUKAaTOpax

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

37

Boga xak pactBopuTenb.

Hackbiennbie u
HEHACBIILICHHbIE
pactBopbl. MaccoBast
JI0JIS BEIlleCTBa B
pactBope

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

38

39

40

[TpakTuyeckas pabora
Ne 5 o Teme
«IpuroroBieHue
pacTBOpPOB C
onpencneéHHoN
MacCOBOH JoJie
PacTBOPEHHOIO
BEILIECTBA»

KonTponbhas pabota

No2 no teme «Kucnopon.

Bonopoxa. Boga»
OKCHIIBI: COCTaB,
KIIacCUpUKaIus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e




[Tonyuenue u
XUMHUYECKHE CBONCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
O :
42 K;;Zﬁ;ffa CP(I):TaB’ bu6mmoreka [IOK
1M, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
I1
43 xp?ﬁﬁ:?f;encmﬁcma bubmiorexa HOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaHUMI
K :
44 K;;cJIc?/ITqI;L;;C;;B, bubmuorexa [JOK
[HA, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
I1
45 xp?ﬁgz:?f;eﬂcmﬁcma Bubmiorexa HOK
https://m.edsoo.ru/ffOdfee2
KHCJIOT
Coiu (cpenaue):
HOMeH(KJII)afypa )CHOCO6LI Eubmorexa IIOK
46 i https://m.edsoo.ru/00ad947
MOJTYYEHUS, XHMAYECKUE 4
CBOMCTBa -
[TpakTuueckas pabota
Ne 6. Pemenune
JKCIIEPUMEHTAIIBHBIX bu6nuoreka [IOK
47 337124 110 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI [¢
HEOPTaHHYECKUX
COEIUHEHUI)
T'enernueckas cBsI3b
MEKILY KITaCCaMH bu6mmorexa [IOK
48 y https://m.edsoo.ru/00ad9a5
HEOPTaHUYECKUX 0
COEeTMHEHUN =
49 0O000meHue n bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00ad9cbh




2

KonTponbnas padoTa
Ne3 o teme "OCHOBHBIE

bubmuorexa [JOK

50 https://m.edsoo.ru/00ad9el
KJIACChl HEOPTaHMYECKUX a
coequuenui” -
IlepBbie MONBITKU
KJIacCU(hUKALTIHI
51 XI/IMI/I‘IS():KI/IXHSJ'ICMGHTOB bubmoreka LJOK
’ https://m.edsoo.ru/00ad9ffa
[TonsATHe o rpynmnax
CXOJTHBIX DJIEMEHTOB
[Tepunonnueckuii 3aKoH U
[lepuoanueckast bubnnorexa [HOK
52 CHCTeMa XUMHUUYECKUX https://m.edsoo.ru/00ada52
anemenTtoB Jl. U. c
MengeneeBa
bubmuorexa [JOK
IT
53 CPUOJIBL, TPYHTIBL, https://m.edsoo.ru/00ada52
MOATPYIIITHI c
CtpoeHue aTOMOB. bu6nuoreka [IOK
54 CocraB aTOMHBIX S7€p. https://m.edsoo.ru/00ada34
H30TOMEI 2
CrpoeHnue 311eKTPOHHBIX
000JI0YEK aTOMOB
SITEMEHTOR bubmuorexa [JOK
55 . https://m.edsoo.ru/00ada6b
[Iepnoanueckoi c
cuctemsl J[. W. =
MenneneeBa
XapakTepucTUKa
XHMHYECKOT0 JIEMEHTa
bu6mmorexa [IOK
0 €r0 TIOJIOKEHHIO
56 1O CTO TOTOMKCHIIO B https://m.edsoo.ru/00adag2

[lepuonnueckon
cucteme /1. 1.
Menneneera

4




3HayeHue
[Teproaudeckoro 3akoHa
JUTSL PA3BUTHS HAYKU H

bubmuoreka [JOK

57 https://m.edsoo.ru/00ada96
npaktuku. J. . o
MeneneeB — y4EHBIN, -
Mearor ¥ rpaxIaHuH
Pe3epBHBIit ypOK.
O6o0meHue u bubmuorexa [JOK

58 cucreMaru3anus 3HaHuil https://m.edsoo.ru/00adb33
/ Beepoccuiickas c
poBepoYHas paboTa
KoHTtposbHas pabota
Ne4 o reme «Ctpoenue bubnunoreka [JOK

59 aTomMa. XuMu4ueckKas https://m.edsoo.ru/00adb48
cBsi3b» / Beepoccuiickas 6
poBepoYHas pabora
DIIEKTPOOTPULIATETEHOC bubnuorexa [JOK

60 Th ATOMOB XUMHUYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
Honnas xummudueckasa bubmnorexa IOK

61 https://m.edsoo.ru/00adac3
CBS3b 4
KoBanentnas nonspHas bubanorexa LIOK

62 https://m.edsoo.ru/00adaab
XUMHUYECKas CBA3b 8
KoBanenTHas bubmuorexa [JOK

63 HETOJISIPHAs https://m.edsoo.ru/00adaab
XUMHUYECKas CBS3b 8

bu6mmorexa [IOK
64 CreneHs OKUCIEHUS https://m.edsoo.ru/00adae2
8

65 OKHCITUTENTBHO- bubmuorexa [JOK

BOCCTaHOBUTECIIbHBIC https://m.edsoo.ru/00adb07




peakuuu 6
bubmuorexa [JOK
g6 = Owucamtennn 1 https://m.eds00.ru/00adb07
BOCCTAaHOBUTEHU 5
Pe3epBHBIii ypOK.
O060061EHNE U
CI/ICTCII-\I/IlaTI/ISaI_[I/I}I 3HAHUI brbmiorera [IOK
67 1 https://m.edsoo.ru/00ad9ch
no teme «CtpoeHue 2
atoMa. XUMHAYECKas -
CBSI3b)»
P 7| .
68 OGobwmewmc 1 bubmmorexa LJOK
m . https://m.edsoo.ru/ff0d61c6
cucreMaTrui3annia 3HaHUN
OBIIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME




9 KUIIACC

Ne
n/
n

Tema ypoka

Ilepuonnueckuii
3aKOH.
[Iepnognueckas
CHUCTEMa XMMUYECKUX
anemenTtoB Jl. U.
MenneneeBa

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyec
KHe
padoTshI

Jara
U3y4YeHH s

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

bubmuoreka [IOK
https://m.edsoo.ru/00adb59e

JlonmoJtHUT
eJibHasA
uHdopman
usi

3aKOHOMEPHOCTH B
N3MEHEHHHU CBOMCTB
XUMHYECKHUX
AJIEMEHTOB MEPBBIX
TPEX MEPUOOB

bubnunoreka LIOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMECHKJIaTypa
HEOPTaHUYECKUX
BEILIECTB

Buner xumnuaeckoit
CBSI3H U THIIBI
KPUCTAJUIMYECKUX
peLEToK

KonTponbnas pabota
Nel o reme
«IIoBTOpEeHue n
yri1yOieHre 3HaHu|
OCHOBHBIX pa3ziesioB
Kypca 8 Kiacca»

bubmmoteka IIOK
https://m.edsoo.ru/00adb7e2

bu6nmorexa LIOK
https://m.edsoo.ru/00adbac6

Knaccudukanus
XUMUYECKHUX PeaKLni

but6mmoreka [IOK
https://m.edsoo.ru/00adbch0




110 pa3jInYHbIM
IMIpU3HAKaM

10

ITonsarue o CKOpOCTH

XUMHUYECKON PEaKLUU.

ITonsarue o
TOMOT'€HHBIX U
TeTEPOreHHBIX
peaKIusax

ITonsarue o
XUMHYECKOM
paBHOBECHH.
®akTOopbl, BIUSIONINE
Ha CKOPOCTh
XUMHYECKON peaKiuu
U TI0JIOKCHHE
XHUMHYECKOT'O
paBHOBECHS

OKHCIUTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peaKuu

Teopus
ANEKTPOIUTUYECKOMN
JIACCOLINAIINH.
CuibHbIC U cl1a0bIe
SIEKTPOIUTHI

bubnunoreka LIOK
https://m.edsoo.ru/00adbe9a

bubnuoreka [{OK
https://m.edsoo.ru/00adc28c

bubmmoteka IIOK
https://m.edsoo.ru/00adcade

bu6nmorexa LIOK
https://m.edsoo.ru/00adcd68

11

12

Honnbie ypaBHEHUSA
peaKuuit
XuMudyeckue
CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
MpeJICTaBICHH 00
AIIEKTPOJUTHYECKON
JHUCCOIUAIIN

but6mmorexa [IOK
https://m.edsoo.ru/00add448

bubnunorexa LIOK
https://m.edsoo.ru/00add5d8




XUMHYECKUE
CBOMCTBA coyIel B
CBETE MPEACTABICHUI

bub6nmoreka IIOK

13 00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON
JIUCCOITUAITAN
14 [TonsiTue o rugponuze bubmmoreka [JOK
coseit https://m.edsoo.ru/00add9d4
00606
15 cncieﬁzfl?aeannﬂ Bubmorexa LOK
o H https://m.edsoo.ru/00addd12
3HAHUHI
[IpakTuyeckas pabora
16 No 1. «Pemenue bubnuorexa [JOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»
KoHTposbHas pabota
No2 1o Teme
17 «OJIEKTpOINTHYECKAS bubmuoreka [IOK
JYICCOIIMAIHSL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIINU
B PacTBOpax»
OO6mas
XapaKTePUCTHKA
18 rajoreHoB. bubmmoteka IIOK
XuMU4YeCcKue https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMeEpe
xJjopa
XJI0pOoBOAOPO.
19 gﬁ;ﬁigéﬁcnom’ bubnunorexa LIOK
N https://m.edsoo0.ru/00ade104
CBOICTBa, MOJIyYEHUE,
IPUMCHCHUE
20 [TpakTuueckas padota bubmuoreka [JOK




No 2 o Teme
«lTonyuenue coyistHOM
KHUCJIOTBI, U3yYEHHE €€
CBOMCTB»

https://m.edsoo.ru/00ade348

21

22

Brraucnenus no
YpaBHEHUSAM
XUMHUYECKHUX PEaKIni,
€CIIM OJIVH U3
pEarcHTOB JIaH B
H30bITKE

OOmas
XapaKTEePUCTHKA
asieMeHToB VIA-
1y o) 72000131

bubnunorexa LIOK
https://m.edsoo.ru/00ade488

bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

23

AJnoTponHbie
MOIU(DHUKAIIH CEPBI.
Haxoxnenue cepsl u
eé coeqUHEHNN B
IPUPOJIE.
XuMU4YeCcKue
CBOMCTBA CEPBI

bu6nmorexa LIOK
https://m.edsoo.ru/00ade64a

24

CepoBogopoy,
CTpOEHHUE,
¢buznueckue u
XMMHUYECKHE CBOMCTBA

bubmmoteka IIOK
https://m.edsoo.ru/00ade802

25

26

Oxcuppl cepsl.
CepHas KucioTa,
duznueckue u
XUMHYECKHE
CBOICTBA,
pUMEHEeHHE

XUMHYECKHUE
peaKkuuu, Jexalue B

but6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6nunorexa LIOK
https://m.edsoo.ru/00adec8a




OCHOBE
MPOMBIIIIIEHHOTO
croco0a Mmory4eHust
CEpHOM KHUCIIOTBHI.
XUMHUYECKOE
3arpsisHEHHE
OKPYKaroIEeH cpebl
COCTUHEHUSIMU CEpBI

27

28

Brruucnenue
MacCOBOM O
BBIXO/Ia MPOyKTa
peakiuu

OOmas
XapaKTEePUCTHKA
a1aeMeHTOB VA-
rpynmsl. A30T,
pacrpocTpaHeHue B
npupoe, puzndeckue
1 XUMUYECKHE
CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka LIOK
https://m.edsoo.ru/00adeeab

29

AMMuak, ero
¢buznueckue u
XUMHUYECKHE
CBOMCTBA, IIOJIy4CHHUE
Y IIPUMEHEHUE

bubmmoteka IIOK
https://m.edsoo.ru/00adf004

30

31

[TpakTnueckas padota
Ne 3 mo Teme
«ITonyuenue
aMMuaKa, u3yueHue
€ro CBOMCTBY

A3oTHas KACIO0TAa, €€

dusnueckue u
XUMUYECKHE CBOKCTBA

but6mmoreka [IOK
https://m.edsoo0.ru/00adf180

bu6nunorexa LIOK
https://m.edsoo0.ru/00adf306




32

33

Hcnonb3zoBanue
HUTPATOB U COJICH
aMMOHUS B KQUE€CTBE
MUHEPATIBHBIX
ynoOpeHuit.
XuMHueckoe
3arpsi3sHEHUE
OKpYXKarollen cpebl
COCIMHEHUSIMU a30Ta

®dochop. Okcun
docdopa (V) u
docdopHas Kuciora,
buzndeckue u
XUMHYCCKHUE
CBOWCTBA, MOJyYCHHE

bubnunorexa LIOK
https://m.edsoo.ru/00adf518

bubmuoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEpaIbHBIX
yI0OpeHMil.
3arpsi3HeHuE
IIPUPOJHON Cpebl
docharamu

bu6nmorexa LIOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHue B
npupoe, puzndeckue
U XUMHNYECKHEC
CBOMCTBA

bubmmoteka IIOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupel yriaepoaa, ux
duznueckue u
XUMHYECKHE
CBOMCTBA.
DKOJIOTHYEeCKHE
npoOJIeMsl,
CBSI3aHHBIE C OKCHJIOM

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




37

yriepona (1V)
VYroabHasg Kuciiora u
e€ coim

bub6nmoreka IIOK
https://m.edsoo0.ru/00ae006¢c

38

[TpakTnueckas padota
Ne 4 o Teme
"[Tony4yenue
YTJIEKHUCIIOTO rasa.
KauecTBennas
peakuus Ha KapOoHart-

HOH

bubnmoreka [IOK
https://m.edsoo.ru/00ae027e

39

40

[TepBoHavaibHBIC
MOHATHUS 00
OpPraHMYECKHUX
BEILIECTBAX KaK O
COEIUHEHHIX
yriaepojaa
Kpemnuit u ero
COCAUHEHMS

bubnunoreka LIOK
https://m.edsoo.ru/00ae054e

bubnunoreka LIOK
https://m.edsoo0.ru/00ae080a

41

42

43

[IpakTnueckas padbora
Ne 5. Pemenue
IKCIIEPUMEHTATHHBIX
3a7a4 1o TeMe
«Baxuneimne
HEMETaJLIBl U UX
COCIMHCHUS

KonTponbnas pabota
Ne3 mo Teme
«Baxnenmme
HEMETAJIBI U KX
COETUHEHHMS

OO0masa
XapaKTePUCTHKA
XUMHUYCCKUX

bu6nmorexa LIOK
https://m.edsoo.ru/00ae0bf2

bubnunorexa LIOK
https://m.edso0.ru/00ae0el8

but6mmorekxa [IOK
https://m.edsoo.ru/00ael103e




3JIEMCHTOB —
METAJIOB.
Meramiudeckas CBI3b
1 MeTaJlTINYeCcKast
KpUCTAJUTMYECKast
pemérka. Pu3n4yeckKue
CBOMCTBAa METAJLJIOB

XUMHYECKHE
CBOICTBA METAJLIOB.
44 DNEKTPOXUMHUYECKUM bubmnorexa [IOK
L https://m.edsoo.ru/00ae1156
PAI HAPSHKCHUIH
METAJUIOB
O0mme crocoOsl
MOJTyYEHUS] METAJLIOB.
CrnaBel. Beruucnenust
45 M0 YPaBHEHUSIM Bbu6motreka [JOK
XUMHYECKUX PEAKIIUH, https://m.edso0.ru/00ae1156
€CJIM OJIAH U3
PEareHTOB COJCPKUT
prUMecH
16 [TonsiTve 0 KOppo3UK bubmuoreka [IOK
METAaJJIOB https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK
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Marduii
50 Baxneiimme bu6nunorexa LIOK
COCIMHEHUS KaJIbIIMS https://m.edsoo.ru/00ael5e8
51 O000enue u




CHUCTEMATHU3ALIN
3HAHUI

JKécTkocTh BOALI U

bubnmmoreka [IOK

52 crioco0st e https://m.edsoo.ru/00ae1886
YCTpaHCHHS
[IpakTnueckas padota
Ne 6 o Teme
53 ")KéCHTK(TC;i BOJBI U Bubmmorexa LHOK
. https://m.edsoo.ru/00aelae8
METOEI €€
ycTpaHeHus"
. bubnuoreka [{OK
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A
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TUAPOKCHIA
bubnunoreka LIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 | meotmenn(na BuGmorexa LIOK
https://m.edsoo.ru/00ae35e6
xenesa (111)
O06o061IEHNE U
58 cucTeMarus3anus
3HAHUU
[TpakTuueckas pabota
Ne 7. Pemenue
o | e Bumorea 110K
A . https://m.edso0.ru/00ae3de8
«Baxueuiue
MECTAJIJIBI U UX
COEIMHEHU
B
BIHCIICHIA O bu6nunorexa LIOK
60 YPaBHEHUSAM

XUMUYECKHUX PEaKLUH,

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




€CIIM OJIVH U3
peareHToB JlaH B
HU30BITKE UIIN
COAECPKUT IPUMECH.
Breraucnenus
MAacCCOBOH JIOJIU
BBIXO0/Ia ITPOJIYKTa
peakuu

61

O06o0061IEHNE U
CUCTEMATH3aIU
3HAHUU

62

KoHnTtposbHas pabota
Ne4 o Teme
«Baxnenmme
METaJUIbl U UX
COEIMHEHUSY

63

64

BemiecTBa n
MaTepHalibl B
MMOBCETHEBHOM KU3HU
YeIoBeKa
XHUMHYECKOE
3arpsi3HEHUE
OKpYKaroILEe Cpebl

bubmmoteka IIOK
https://m.edsoo.ru/00ae3f50

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

65

66

Ponp xumuu B
pelIeHn
3KOJOrHYECKUX
npoOem

PesepBHBIi ypOK.
O06o06mIcHNE U
CHCTEMAaTH3aIIHs
3HAHUMN

bu6nmorexa LIOK
https://m.edso0.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

67

PesepBHBIi ypOK.
0O0001eHne n

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c




CHUCTEMATHU3ALIN
3HAHUI
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O06o006uenne u

68
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3HAHUH
OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME
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bub6nmmoreka [IOK
https://m.edsoo.ru/00ad9ch2




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBbI

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

11

ITo Teme: «HepBOHa‘IaHBHbIG XUMHNYCCKUC ITIOHATH A

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHH: aTom,
MOJICKYJIa, XUMHYECKHH 3JEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OIHOPOJAHAS M HEOJHOPOIHAs), BaJICHTHOCTH,
OTHOCUTEIIbHAS aTOMHAsi W MOJICKYJISIpDHAas Macca, KOJMYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHMHYECKOTO
DJIEMEHTa B COCJMHCHUU, MOJSIPHBIA OOBEM, XMMHUYECKas pPEaKIlus,
KIacCU(UKALMs  peaKIHid: PEaKIud  COCJAMHCHHUS,  PEaKIHu
pa3JIOKEHUs, PEAKIHUU 3aMCIICHHS, peakiuh OOMeHa, JK30- U
SHIOTCPMUYCCKUE PEaKIUU, TEIUIOBOW 3(PQPEKT peakIuu, pPacTBOp,
MaccoBasi JI0JIsl BellecTBa (IPOIICHTHAsI KOHIICHTPAIIUs) B pacCTBOpe

1.2

13

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKUX IOHATHH H
IIPUMEHSATD ITU NOHATHUS IIPU ONMCAHUU BEIIECTB U UX IIPEBPAILCHUI
UCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY U COCTaBJi€HUS (OpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUI

14

pacKpbIBaTh  CMBICJ  3aKOHOB  COXPAHEHUSI MAacChl  BEIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOTO YYE€HHs, 3aKOHa
ABoraapo

1.5

OIpCACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 61/1Hapme
COCAMHCHUAX

1.6

1.7

KJaccu(UIMPOBaTh XMMUYECKHE pEaKUUu (10 YHUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILLIECTB, 10 TEMIOBOMY 3PQEKTY)
BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl
BEILIECTB

1.8
1.9

1.10

BBIUUCTISTh MACCOBYIO JIOJNIIO XMMHYECKOTO JJIEMEHTa Mo (opMylie
COCTMHECHMUS,

BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MIPUMEHSATh €CTECTBEHHOHAYYHBIE METOJIbI TMO3HAHMS — HAOIIIO/ICHHE,
U3MEpeHHe,  MOJEIMPOBAaHMUE,  OKCIEPUMEHT  (pealpHBId U
MBICJICHHBIN )

ITo Teme: «Baxueiine MPCACTAaBUTCIIN HCOPTraHNYCCKHUX BCIICCTB»

2.1

2.2

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX TOHATUH: OKCHJ,
KHCIIOTa, OCHOBAHHE, COJIb
OTIPEICTSITh NMPUHAUISKHOCTh BEHIECTB K ONPEACIEHHOMY KIIaccy
coeMHeHui o popmynam

2.3

KJIaCCI/I(l)I/IHI/IpOBaTB HCOPTaHNYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEpP)KIasl ONMHCAHUE NpPUMEpaMu




MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

2.5

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHX
MPEBpaICHH B Pa3IMUHbIX YCIOBHSIX

2.6

CJIeJIOBaTh MpaBHJaM TIOJIb30BaHUS XMMHUYECKOH TOCYIOH |
1ab0paTOPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBWIAM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKLIHUSIMHU IO BBITOJHEHHIO
1a00paTOPHBIX XHUMHYECKUX ONBITOB IO TMONTYYCHHIO U COOUPAHUIO
ra3000pa3HBIX BEHIECTB (BOJOPOAAa W KHUCIOPOJA), MPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHONM MacCOBOWM JOJIEM PacTBOPEHHOrO
BEIIIECTBA, IUIAHUPOBATH U NIPOBOJUTH XUMHUUECKUE IKCIICPUMEHTBI T10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH © KUCIOT C TIOMOIIBIO
WHAMKATOPOB (Jakmyc, ¢heHondTaaen, METHIOPAHXK U IPYTHE)

2.7

IMPOBOAHUTDH paC‘léTH 110 YPaBHCHUIO XHUMHYCCKOM pCaKuu

[To Teme: «llepumomuueckuii 3akoH u Ilepumommueckas cuctema
xumuyeckux snementoB JI. M. MengeneeBa. CTpoeHue aTromoB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUN

3.1

3.2

3.3

PaCKpbeIBATb CMBICJI OCHOBHBIX XHUMHWYCCKHUX MMOHSATHUH: AApO aroma,
SHCKTpOHHHﬁ cJIon aToMa, aTOMHasd Op6I/ITaJ'II>, paauyc aroma,
XUMHYCCKasa CBA3b, IOJKIpHAd W HCIIOJIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPULIATCIBHOCTb, HWOHHAA CBA3b, HWOH, KaTHOH, 4aHHWOH,
CTCIICHb OKHCJICHUA

KJIACCU(PUIIUPOBATH XUMUYECKUE DIIEMEHTHI

ONMCHIBATh U XapaKTepus3oBaTh TabinuHyro Gopmy [lepuoanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuyaTb IIOHATHUS «TJIaBHAS
noarpynna (Arpynma)» u «mnoOouHas mnoarpynmna (brpymma)y,
«MaJbley U «OOJBIINE) MEePHOIbI

3.4

3.5

3.6

3.7

9 KIIACC

packpbiBaTth cmbicn Ilepuoguueckoro 3axoHa J[.M. Menneneesa:
JIEMOHCTPHUPOBATh IOHUMAaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT UX MNojoxeHus B Ilepuoandeckoit
CUCTEME

COOTHOCUTh  OOO3HAauY€HHUsA, KOTOpbIE HMEIOTCA B  TaOJuUIle
«Ilepuognyeckas  cucreMa  XUMUYeCKUx  snemeHtoB ..
MenpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsja sapa, oOIee Yucio
AIIEKTPOHOB U pacIpe/ie]ICHHE UX 10 3JIEKTPOHHBIM CIIOSIM)

OTpeeNsITh CTENEHb OKHUCIEHUS JJIEMEHTOB B  OWHApHBIX
COCTMHEHUX

OTpeNIeNIATh BUJ XUMHYECKOW CBsI3W (KOBaJeHTHass M WOHHas) B
HEOPTaHUYECKUX COCITMHEHUSAX

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

IIo Teme: «BGH_ICCTBO " XUMHYCCKad pCaKkusa»

11

PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX MMOHSTHH: pacTBop,




1.2

AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DJIEKTPOJUTHUECKAs AUCCOIMALIMS,
peaknuy MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HEeoOpaTUMbIe peaKkIuu,
OKHUCJIUTEITLHOBOCCTAHOBHUTEIIHHBIC peakuum, OKUCJIUTEb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOTMHS,
aMm(pOTepHOCTh,  XWUMHUYECKas  CBs3b  (KOBaJCHTHAas, HOHHAs,
MeTaJlJIMuecKasi), KpUCTaJUIMYecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakluu

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MOHATHHA H
IMPUMCHATH OTU IIOHATHSA IIPU OIMMCAHUH BCUICCTB U UX npeBpameHI/n?I

1.3

COCTaBJIATh YPABHEHUS HJICKTPOJIUTHUYECKOM JUCCOLMALUMU KHCIIOT,
LIEJI0YENH M COJIEH, IIOJIHBIE W COKpAUIEHHBIE YPABHEHUS DPEaKLUN
MOHHOT0 0OMeHa

14
1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIHTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIUil
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PEeaKIUii

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOU pPEaKIMU

IIo Ttemam: «Hemeramnsl U uUX coeauHeHUs» M «Mertamisl U UX
COCTMHEHUSI»

XapaKTepu30BaTh (ONMUCHIBATH) OOIINE U CIICHUPUUECKUE XUMUIECKUE
CBOMCTBAa NIPOCTBIX U CIOXHBIX BEUIECTB, MOJATBEPXKAAas OINUCAHUE

IIpUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKHUX pPEeaKLUN

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUSA peaKI_II/II\/’I, MOATBCPKAAOIIUX CYHICCTBOBAHNC
TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUA,
BO3MO>XHOCTH IPOTEKAHUS XUMUYECKUX IPEBPALICHUN B PA3JIUYHBIX
YCIIOBHSIX

CIEIOBaTh MpaBWJAM TMOJb30BAHHUS XUMHUYECKOM TIOCYyIOd H
1ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMHU TIO BBITOJTHEHHUIO
1ab0paTOPHBIX XMUMHYECKUX OMBITOB MO TMOJTYYCHHIO M COOHMpaHHIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

NOPOBOJUTh PEAKIMH, MOATBEP)KJIAIOIINE KaueCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACHO3HABATH ONBITHBIM MYyTEM XJIOPHU-,
Opomuza, womua, kapbonar, ¢ocdar, cumukar, cyiabdar,
THIIPOKCUAMOHBI, KaTHOHBI aMMOHHMS, WOHBI W3yYEHHBIX METAJJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPraHUYECKHX BEILECTB

ITo Teme: «XHUMHS U OKPYKAIOIIAsL CPENA»

3.1

3.2

PaCKpbiBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MOHSATHUH: HI[K
BCIICCTBA, KOPPO3UA METAJIIIOB

IPUMEHATh OCHOBHBIE OIEpalMM MBICIUTENBHON JEeATENbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHUCTEeMAaTU3alHIo,
BBISIBJICHHE NPUYMHHO-CJIEICTBEHHBIX CBSI3ed — Ui HW3Y4YEHHUS
CBOMCTB BELIECTB M XUMHYECKHX PpEaKLHH; E€CTECTBEHHOHAy4YHbIE
METOAbl MO3HAHUS — HAOIIOACHUE, HU3MEpEeHHe, MOJAEIMPOBAHUE,
AKCIEPUMEHT (peajbHbIl U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

1.3

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHHe XHUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Posib XMMHM B KU3HM Ye€JOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BemniectBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSIHUE
BCIICCTB

ITonsTHe 0 MeTOmax IMo3HaHUA B XUMMH. UncTele BemiecTBa U cMecu. CrocoObl
paszelieHusl cMecen

ATOMBI W MOJEKYIbl. XHUMHUYECKHE dJeMeHTbl. CHMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U crokHbIE BEeECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

1.5

1.6

1.7

XumMuueckas Q)opMyna. BayieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHICCTB. OTHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAast Macca. MaccoBas 105151 XMMHUYECKOTr o 3JIEMEHTA
B COCAMHCHHNU

KomnuectBo BemectBa. Moiib. MossipHast macca. B3auMOCBSI3b KOJMYECTBA,
Macchl W 4YHCIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COCIII/IHCHI/Iﬁ

Ou3nuecKue U XUMHUYECKHE SBICHHUA. XUMHUYECKas peakius u e€ MpU3HAKH.
3aKOH COXpaHEHHsI MaccChl BelleCcTB. XUMUYeckre ypaBHeHus. Knaccupukanus
XUMHUYECKHUX PEeaKIUi (COeTUHEHMs], pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMHUUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH MOCYI0H, C MpaBUJIaMU
pabotel B Jaboparopur W TpuéMamMu OOpaileHus C JIabOpaTOPHBIM
00OpyJOBaHUEM, HU3yY€HHE U ONHUCAaHHWEe (PU3MUECKUX CBOWCTB 00pa3loB
HEOPraHWYECKUX BEIIEeCTB, HaOmoneHue ¢Gu3nyeckux (MJIaBJICHHE BOCKa,
TastHUE JIbJla, pacCTUPAaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAllUs BOJbI) U
XUMHYECKHX  (TOpeHWe  CBEYHM, NpPOKAIMBAaHWE METHOH  MPOBOJIOKH,
B3aUMOJICHiCTBME MeNna ¢ KHUCJIOTOM) sBJIEHUH, HaONIOJeHHEe U ONMCaHUe
NPU3HAKOB TPOTEKAHMS XHMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHUCJIOTHl C XJOPUIOM Oapusi, pa3jioKeHue
ruapokcuaa Menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE JKelle3a C pacCTBOPOM
conu Meu(ll), n3yuenue crnocoOoOB paszieneHus: cMeceil (C TOMOIIbI0 MarHUTa,
¢bunbTpoBaHMe, BBHIMAPUBAHUE, TUCTHIULALMS, XpomaTtorpadus), NpoBeaeHUE
OYHUCTKH MTOBApEHHOM COJIM, HAOIIO/ICHHE U ONTHUCAHUE PE3yJIbTaTOB MPOBEICHUS
OTbITa, WJUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHS MAacChl, CO3JaHHe MoJelen
MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxwueiimine MNPEACTAaBUTCIIM HCOPTaHUYCCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucinopon — aneMeHT M mpocroe
BenlecTBo. HaxoxaeHue kuciaopojga B mpupoje, Gu3nueckue U XMMHUYECKUe
cBoiicTBa (peakimu ropenus). Oxcuapl. [Ipumenenue kuciopoga. CrocoOb
MOJTyYeHUs] KHUciopoia B JjadopaTopuu M MNpOMbIIIIeHHOCTH. KpyroBopot
Kuciopoa B npupoe. O30H — aIOTponHas MOIUBHUKAIM KUCIOPOaa

2.2

TennoBoil 3pPeKT XUMUUECKOH peakIuy, TEPMOXUMUYECKHUE YPAaBHEHHS, IK30-
Y DHIOTEPMUYECKUE PEAKIMH. TOIUINBO: yroJib U METaH. 3arpsA3HCHHUE BO3/1yXa,
yCUJICHHE TTAapHUKOBOTO 3(pekra, pazpylieHne 030HOBOTO CII0s

2.3

Bomopon — aneMeHT M mpocToe BemiecTBO. HaxolkiaeHwe BOJIOpoJa B NPUPOJIE,




2.4

2.5

dusnveckne MW XUMHYECKHE CBOWCTBA, TMPUMEHEHHUE, CIIOCOOBI TOTYYCHUS.
Kucnots! 1 conn

ModnsipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHUSIM

®usnyeckue CcBoWcTBa BOAbl. Boaa kak pactBOpuTenb. PacTBOpBL
HacplienHble 1 HEHACBIIIEHHBIE PacTBOPbI. PacTBOpHMOCTH BELIECTB B BOJIE.
MaccoBasg nmonsd  Bewmectsa B pacTBOpe. XMMHUYECKHE CBOWMCTBA BOJBL.
OcHoBanus. Posb pacTBOpoB B IpupoJe M B KU3HU uenoBeka. Kpyrosopor
BOABl B IpuUpoJE. 3arps3HEHHE NpUpPOAHBIX BoA. OxpaHa M OYMCTKA
MIPUPOJTHBIX BOJ

2.6

2.7

2.8

Knaccudukanus nHeopranmueckux coeauHenuid. Oxcuabl. Kriaccudukarus
OKCHJIOB: cojieoOpa3ywomue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) U
HecosieoOpazyroniue. Homenkimatypa okcuaoB. Du3nyeckne M XHUMHYCCKHE
CBOICTBa OKCUAOB. [lonyueHne okcruioB

OcuoBanmst. Knaccudukanuss ocHOBaHMUA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknarypa ocHoBaHuil. Pu3nyeckue U XUMUUECKUE CBOWCTBA
ocHoBaHuil. [lomydyeHne ocHOBaHUMI

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kuciaor. Ousnyeckue u
XAMUYECKHE CBOMCTBA KHUCHOT. Pan axtuBHoctu MetauioB H.H. bekerosa.
[Tomyuenue KuciaoT

2.9
2.10

211

Comu. Homenknatypa coneil. @u3znueckre M XUMHUYECKHE CBOWMCTBA COJICH.
ITony4yenue coseit

I'ereTnyeckas CBSI3b MCKIY KlIaCCaMM HECOPTaHNYCCKUX COCI[I/IHGHI/If/'I

XWMHWYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  ONPEIECICHUE  COACpKaHUs
KHCJIOpO/ia B BO3JlyXe, MOJy4YeHHE, cOOMpaHue, paclio3HaBaHUE M H3YydEHHUE
CBOICTB KHCIOpOJa, HAOIIOEHHE B3aUMOJIECHCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MpEKpallleHHsl ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3naMi OKCHJIOB U ONHMCAHWE WX CBOWCTB, IOJIyd€HHE, CcoOupaHue,
pacrio3HaBaHWE U M3Y4Y€HHE CBOWCTB BOJOpOJa (rOpeHHue), B3auMojeicTBHe
Boziopoja ¢ okcuaoMm Menu(ll) (BO3MOXHO MCTIOIB30BaHNE BHIEOMATEPHATIOB),
HaOroleHue 00pa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIIEIOBAHUE
OCOOEHHOCTEl pacTBOPEHHUS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOU JOJIEH pacTBOPEHHOTO
BEIIECTBa, B3aMMOJEWCTBHE BOJbl C MeTaljaMu (HaTpueM U KajlbIHEM)
(BO3MOYKHO HCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIpPENEICHUE pPaCcTBOPOB
KUCJIOT W WIEJIOYed ¢ TOMOIIBI0 HMHIMKATOPOB, HCCIIEIOBaHHE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOJIOJEHUE W3MEHEHUS
OKpPAacKM HWHJUKATOPOB B pacTBOpax KHUCIOT U IIeN0oYel, u3ydyeHue
B3aumoieiictBusa okcuga menu(ll) ¢ pacTBopom cepHOM KUCIOTHI, KHUCIOT C
MeTaJlJIaMH, peakliii HeHTpaau3aluu, NoJy4YeHUEe HEPaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHNE OJHOIO0 MeTaula JApYyrMM M3 pacTBopa COJIM, pEIICHUE
SKCIIEPUMEHTANIbHBIX 33/a4y 1o TeMe «BakHellnne Kiacchl HEOPraHUYECKUX
COCIMHEHUI»

ITepnonnueckmnii 3akoH u [lepnonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
JA .. MenneneeBa. CTpoeHue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIINHI

3.1

[lepBbie TOMBITKH KIacCU(UKAIUN XUMHYECKHX 3JeMEHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JICMCHTOB (IJ_IGJ'IO‘-IHI:IC U IMCJIOYHO3CMCIIBHBIC MCTAJLJIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpHIE 00pa3yloT ampOoTepHBIC
OKCHUABI U TUAPOKCHUIBL




3.2

ITepuoanueckuit 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3y1eMeHToB J[. 1.
Meneneesa. Koporkonepuonnas u JUIMHHOIIEpUOHAS dbopmbl
[lepuoanueckoit cuctembl xuMuueckux odjemeHtoB J[[.M. Mennaeneesa.
Ilepuponsl u rpynnsl. PU3HYECKUM CMBICI IOPAIKOBOIO HOMEpa, HOMEpPOB
MepUOoa U TPYIIIbI AJIEMEHTA

3.3

3.4

3.5

Ctpoenne atomoB. CoctaB aToMHbIX siziep. M3otomnbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB TepBbIX 20 XHMHUYECKHX DIIEMEHTOB
ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTHUKa XUMHUYECKOTO
AJIEMEHTA 1O ero noyioxkenuto B [lepuonnueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHUS pajJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUTMYECKUX MU HEMETANIMYECKUX CBOMCTB IO TIpynmamM M IepUoaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMBI XUMUYECKHUX
JJIEMEHTOB JUIsl Pa3BUTHUS Hayku U npaktuku. .M. MenneneeB — yuéHbli U
rpak1aHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJSpHAsi) CBS3b.
DJIEKTPOOTPULIATETbHOCTh XUMHUUECKUX 3JIEMEHTOB. lloHHas CBs3b

3.6

3.7

Crenenp okucieHus. OKUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC PCaKIU. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHUA. OKHUCINUTEIN U BOCCTAHOBUTEIN

XUMHUECKUI SKCIIEPUMEHT: H3Yy4YeHHEe O0O0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHUCTBUE TUAPOKCHAA LUHKA C pacTBOpaMU KHUCIOT M
1HIeJI0uel, MPOBEACHUE OIBITOB, MUIIOCTPUPYIOUIUX MPUMEPBI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakluil (rOpeHue, peakiuu pas3yioKEeHUs, COEIMHEHUS])

9 KJIACC
Kon

1

11

1.2

IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema Xumudeckux snemeHTos J1.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB
XUMUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOIOB, Kaius, KalblUsid H HX
COCIIMHEHUIM B COOTBETCTBHUU C IIOJIOKEHHEM dJIeMEHTOB B llepuommyeckon
CUCTEME U CTPOCHUEM HUX aTOMOB

CrpoeHue BelecTBa: BHJbl XHUMHUYECKOM CBA3H. THNBI KpHUCTANIMYECKUX
pPELETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMudeckon cBsizu. Kiaccudukanusi 1 HOMEHKIaTypa HEOPTraHUYECKUX
BEIIECTB (MEXIyHAapOJHAs U TpHBHAJIbHAsA). XMMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJACCAaM  HEOPTraHWYECKHX COEIMHEHHH,
T€HETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB

1.3

14

Krnaccudukanus XUuMUYeCKHX peaklui 1Mo pa3IMyHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YYacTBYIOIIMX B PEaKLUUH BELIECTB, MO TEIUIOBOMY 3¢ dekrty, o
W3MEHEHHUIO CTeNeHell OKHCIEHUS XMUMHUYECKHUX 3JIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4YacTHUIO KaTalu3aTopa). OK30- U OSHAOTEPMHUYECKHE  PpEaKIHH,
TepMOXHMHUYECKUE ypaBHEHM. [[OHATHE O CKOPOCTH XMMHUYECKON PEAKIIUH

[TonsiTie 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusax. [lonstue o
TOMOT€HHBIX U T€TEpPOreHHbIX peakiusaX. [[oHATHE 0 XUMHUYECKOM paBHOBECHUH.
@DakTophl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOHM pEaKkUUUd U TO0J0XKEHUE
XMMHUYECKOTO paBHOBECUS

1.5

OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE pcakuuu, BHGKTpOHHBIﬁ 6anch
OKUCJIUTEIIbHO-BOCCTAHOBUTENbHOM  peakiuu. CocTaBiieHME  ypaBHEHUH




1.6

1.7

OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C HCIOJb30BAHUEM METOa
ANIEKTPOHHOTO OaslaHca

Teopust 3JIEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOIIUTHI.
Karnonsl, aHMOHBI. MexaHU3M JUCCOLMALUH BELIECTB C Pa3IMYHBIMU BUAAMHU
XUMUYecKo# cBsa3u. Ctenenp nucconuanui. CHIbHBIE U cllaOble AJIEKTPOJIUTHI.
Peakuun nMoHHOro OOMeHa. YCIOBHS HNPOTEKaHUs PEAaKLUH MOHHOIO oOMEHa,
IIOJIHBIE U COKpALIEHHBIE HOHHBIE YypaBHEHMs peakuui. CBoiicTBa KHUCIOT,
OCHOBAaHMH M COJIGM B CBETE€ TPEJICTABICHUA 00 DJICKTPOJUTUUCCKON
mucconuanuu. KauecTBeHHble peakiuu Ha HOHbL. [loHATHE O rHApoan3e conei

XHUMHUYECCKHI OKCIICPUMCHT: O3HAKOMJICHHC C MOJACIAMHU KPHUCTANIMYCCKUX
penIéTOK HEOPraHWYeCKUX BEIIECTB — METAUIOB M HeMeTauloB (Tpadura u
aJiMasa), CJIO’KHBIX BELIECTB (XJIOpUAAa HATpUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XUMHYECKOH pEaKkUUH OT BO3ACHCTBHA pPAa3IMYHBIX (HaKTOPOB;
UCCIIEJOBAaHUE  DJICKTPOIIPOBOJHOCTM  pPAcTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMALMK  KHCJIOT, INeNoYeii M conell  (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TIPOBEJECHHE OIBITOB, MUIIOCTPUPYIOIMX NPU3HAKA
NpOTEKaHHs peaknuii HOHHOro oOMeHa (00pa3oBaHMe OCaJlka, BHIJCICHUE Ia3a,
00pa3oBaHWE BOJbI); OIBITOB, HIUTIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIHHO-
BOCCTaHOBHTEIIFHBIX PEaKIMid (TOpeHUE, PeaKkUH Pa3JIoKCHUs, COCAMHEHHS);
pacro3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBIO0 KAYeCTBEHHBIX PEAKIINN
Ha MOHBI; PeIIeHHEe YKCIIEPUMEHTAIBHBIX 33124

HemeTtannel 1 ux coeTMHEHUS

2.1

2.2

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble CTeneH! okuciaeHus. CTpoeHue u (pu3ndeckue CBOMCTBa MPOCThIX
BEUIECTB — TaJloTeHOB. XHUMHUYECKHE CBOIiCTBa Ha IMpUMepe XJjopa
(B3aMMOJEHCTBUE C MeTaUIaMH, HEMEeTaJUIaMH, Iero4aMu). XJIOPOBOJIOPOI.
ConsgHas KuCI0Ta, XUMUYECKHE CBOMCTBA, MOJIydeHUE, TpuMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOJOPOJA Ha OPraHM3M 4YelIOBeKa. BaxkHeWine XJIOpHIbl U UX
HaXO0X/I€HUE B IPUPOJIE

OObmas xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHMS
aTOMOB, XapaKTepHble CTeNeHu okucieHus. CTpoeHue u pusnyeckue cBoicTBa
MPOCTBIX BEUIECTB — KHUCIOPOAA M Cephbl. AJUIOTPONHBbIE MOAM(PUKAIIII
KHCIIOpoJia U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢uznueckne M XUMUYeckue cBoicTBa. OKCHIBI Cepbl KaK MpeICTaBUTENN
KHUCJIOTHBIX OKCHJOB. CepHas KHCIOTa, (pU3NYECKHEe M XMMHYECKHE CBOMCTBa
(oOmme Kak MpenCcTaBUTENS Kilacca KUCIOT W crenuduyueckue). XUMHIECKUE
peakimy, JeKallhe B OCHOBE MPOMBIIIJICHHOTO croco0a IMOJydyeHHs CepHOU
kucioTel. [Ipumenenune. Conm cepHOM KHCIOTHI, Ka4eCTBEHHAs PEaKIUs Ha
cynbdar-uoH. Haxoxnaenue cepbl U €€ coeMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIoUIel cpellbl COeIMHEHUSIMU Ccepbl (KUCIOTHBIE JI0%K[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAILeHHUs

2.3

OOmast xapakrepucTuka syeMeHTOB VA-rpynnbl. OCoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIEHUs. A30T, paclpocTpaHeHHE B IPUPOJE,
¢dusnueckre U XuMuIeckue cBoiictea. Kpyrosopor a3ora B npupojae. AMMUaK,
ero (uznueckue U XMMUYECKHE CBOICTBa, moiydyeHue u npumenenue. Conu
aMMOHMsI, HX (u3MYecKHe ¥ XHMMHUYECKHE CBOICTBa, IpPHUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ TMOoJy4yeHue,
¢usnueckue M XMMHUYECKHE CBOMcTBa (00IIME Kak MpeICTaBHTENS Kiacca
KUCTIOT U crnenuduueckue). Vcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B




KaueCcTBe MHHEPAJIbHBIX yA0OpeHUH. XUMUYECKOE 3arps3HEHUE OKPYKaOIIeH
Cpelbl COeIMHEHUSIMH a30Ta (KUCJIOTHBIE JTOK/IU, 3arpsiI3HEHUE BO3]lyXa, MTOUBbI
1 BOJOEMOB)

2.4

2.5

2.6

docdop, amtorpornnsie Mogudukauu dochopa, GU3MUESCKHE U XUMUYCCKHE
croiictBa. Oxcun dochopa(V) u dochopHas Kuciora, QUINIECKUE W
XMMHAYECKHE CBOWMCTBA, mosyueHue. lcnosnbp3oBanue ¢ochaToB B KayecTBe
MUHEPAITBHBIX YI0OPCHHIA

OOmast xapaktepuctuka 31aeMeHToB |V A-rpynmel. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUS. YTIJEepoJl, aUIOTPOIHBIE
MOTU(UKAIMH, PACIpPOCTPaHEHHE B TNpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopor yriepona B npupojge. OKCHIIbI yriiepoa,
uX (U3NYECKHE M XUMHYECKHE CBOWCTBA, NEHCTBUE HA >KUBBIC OPTraHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbI, CBA3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a TI00aTbHOTO IMOTETUICHUS KIIMMaTa; MapHUKOBBIN
spdekr. YrompHas KHCIOTa U €€ CONM, UX (PUINYECKUE H XUMHYECKHE
CBOICTBa, MoJyyeHUe W mnpuMeHeHue. KauecTBeHHasi peakuusi Ha KapOOHaT-
nonbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUICHHOCTH H
CEJIBCKOM XO35IMCTBE

[lepBoHauabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHHSIX
yriepona (MeTaH, 9TaH, STHICH, AaleTHJICH, 3TAaHOJ, TJHMLEPUH, YKCyCHas
kucinota). X cocraB m xummuueckoe crpoeHue. llonstre o Omonormuecku
BO)XHBIX BELIECTBAaX: JHpax, OelkaX, yrieBoJax — M HMX pPOJM B IKHU3HU
4yenoBeka. MarepuaabHOe €IMHCTBO OpPraHWYECKHMX UM HEOPTraHMYECKHX
COEIMHEHHM

2.7

Kpemuuii, ero Qusnyeckue u XHUMHUYECKHE CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus KpeMmHHsI B mpupoze. OOmue mpenctaBieHUs 00
okcuze kpemuus(1V) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOIH30BAHHUE B
OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [Ipobiembr Oe3o0macHOro
WCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCETHEBHOM KU3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: M3y4YeHHEe 00pa3loB HEOPTraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOW KHMCIJIOTBI; MPOBEJICHUE KAYE€CTBEHHBIX PEAKLUN Ha XJIOPHUJ-
WMOHBl M HAOJIOJICHHE MPU3HAKOB HUX IMPOTEKaHMs; OMBITHI, OTpakKarollue
¢u3nyecKkrne U XMMHUYECKHE CBOMCTBA raJIOTEHOB M UX COEAMHEHUHN (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEpUAIIOB); O3HAKOMJIEHHE C OO0paslaMu XJOpPHUIOB
(ramoreHuI0B); O3HAKOMJIGHHE C oO0pa3laMu cepbl U €€ COCIMHCHHSIMU
(BO3MOXKHO  HCIIONIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpoliecca
oOyrauBaHus caxapa IOJl JeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIEHHONW CEpHON KHCIOTHI, MPOBEICHHE
KaueCcTBEHHOW peakuuu Ha cyiab(ar-uoH u HaOmoJeHHe Npu3HaKa eé
MPOTEKaHUs; O3HAKOMIICHHE C (PU3UUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEIUHEHU (BO3MOXHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), O0pa3laMu
a30THBIX U (GochOpHBIX yIOOpPEHUH; MoTydYeHre, coOMpaHue, pacrio3HaBaHUE U
M3y4YeHHE CBOICTB aMMHaka; MpPOBEICHHME KAaueCTBEHHBIX pEaKIMil Ha HOH
aMMOHMS W (QocdaT-uOH U U3yYyeHHE TPUZHAKOB HUX MNPOTEKaHWs,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEJbI0 (BO3MOYKHO
HCIIOJIb30BaHUE BUJEOMATEPHUANIOB); HM3YyUYEHUE MOJENEH KpHUCTANIMYECKUX
pemwéTok anmasza, Trpadura, (QyJuIepeHa; O3HAKOMIIEHHME C IPOLIECCOM
azicopOLMU pacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IIPOTHBOIa3a; MOJy4YE€HUE, COOMpaHME, PACIO3HABAHME U H3YYEHUE CBOWCTB




3.1

3.2

VIJICEKUCIIOTO Ta3a; MPOBEACHUE KAueCTBEHHBIX peakIuid Ha KapOOHAT- M
CUJIMKAT-UOHbl M W3YyYECHHE IPU3HAKOB HMX NPOTEKAaHMS; O3HAKOMIICHHE C
NPOAYKIIUEH CUJIMKATHOM MNPOMBIIIJIEHHOCTH; PEUICHUE SKCIEPUMEHTAIbHBIX
3ajJa4 1o teMe «BakHeHnre HeMeTaIbl ¥ UX COCIUHCHUS)

MeTtannisl 1 UX COCAUHCHUA

OO0mas xapaKTepUCTHKA XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nojoxkeHuss B Ilepumoanuveckoid cucreme XuMuueckux snemeHtoB J[.U.
MenneneeBa u ctpoeHus aromoB. CTpoeHHe METAIIOB. MeTalliinueckas CBsi3b U
METAUINYECKasl KPUCTANIMYECKas pelIETKa. DJIEKTPOXUMHYECKUM  psif
HaIPsKEHUN METaJUIOB

du3nveckre ¥ XUMUYECKUE CBOMCTBA MeTauioB. O0IIue crocoObl MOIydeHHUs
MeTauioB. [ToHATHE O KOPPO3MH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposun. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B
OBITY M IPOMBIIIICHHOCTH

3.3

3.4

3.5

[Ilenounble MeTaybl: nosnoxeHue B llepuoguueckoil cucteMe XUMHUYECKUX
anemeHtoB [[.M. MeHnaeneeBa; CTpO€HHE MX aTOMOB; HaXOXJICHHE B MPUPOJE.
duznueckre U XUMUYECKHe CBONCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
THAPOKCHUIIBI HATpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METAIOB M UX
COeIMHEHUN

IlemoyHo3eMeNbHBIE  METAJJILI MarHuid W KajdblMH:  MOJIOKEHHE B
Ilepuonuueckoi cucreme xumudecknx 3neMeHToB J[.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoOXJIE€HWE B npupone. PuU3MUECKHE U XUMHUYECKUE CBOMCTBA
MarHus W Kajdbliusd. BaxHehiue coequHEHUs Kaiablius (OKCHJ, THIPOKCHI,
coiu). JKécTkocTh BOJBI U CIOCOOBI €€ YCTpaHEHUS

Amomunmii: nonoxenue B Ilepuoauueckoil cUCTEME XUMHYECKHX AJIEMEHTOB
J.M. MenneneeBa; CTpoeHHE aToMa; HaxoOXAcHHE B npupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCU/IA U THIPOKCHIA
AIIOMUHHUS

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XumMudeckux 3neMeHToB J[. 1.
MenpeneeBa; CTpOEHHME aTOMa; HAaXOXJIeHHE B mnpupoje. Dusznueckue Hu
XUMHUYECKHe CBOMCTBa jkene3a. Okcuipl, Tuapokcuabl u conu kenesa(ll) u
xene3a(lll), ux cocras, cBoicTBa U MOTyYEeHUE

XUMHUYECKUI IKCIIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMHi METaJIOB U CIUIABOB,
X (U3MYECKHMMU CBOMCTBAMHM; W3YYCHHE PE3YyJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXKHO WCIIOJIb30BAHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSI OKCHJAa Kalbllusi W HaTpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPHANIOB); HCCIICJIOBAHUE CBOWCTB JKECTKOH BOJIBI;
mpolecca TOpPEHUs IKelle3a B KHCIopoae (BO3MOXKHO — HCIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHWS KAYECTBECHHBIX PEAKIIUH HA HOHBI
(Marnms, xanplusi, ajgromuHus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaAOJTIOJICHUE M OINMHMCAaHUE TPOIECCOB OKPAIIMBAHKS TJIAMEHH MOHAMH HATPHSI,
Kamuss W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHME  BUJIEOMATEPHAIIOB);
uccieoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHJA ATIOMHHHS M THAPOKCHUIA
[IMHKA; pEIIeHNEe dKCIIEPUMEHTANBLHBIX 33/1a4 TI0 TeMe «BakHelme MeTasibl 1
WX COCJTMHCHUS)

XuMHS ¥ OKpYXKarolas cpeaa

4.1

Hosble maTepuansl u TexHonoruu. BemecrBa u marepuanbl B MMOBCEAHEBHOU
JKU3HU 4YelloBeKa. XUMHUS U 3J0pOBbe. be3onacHoe ucnoiab30BaHuEe BELIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas moMomb Mpu XUMHUYECKUX OXKOTax U




OTpaBJICHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHUue
okpyxaromieid cpenst [TIK. Pons XuMuu B pelicHHH YKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, MPUPOAHBIA Ta3, HEPTH),
MIPOIYKTHI UX MEPepabOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH IKCTIEPUMEHT: U3Y4YCeHHE 00pa3I[oB MaTepUaIoB (CTEKIIO, CTIABHI
METaJJIOB, MOJIUMEPHbIE MaTepUabl)




IPOBEPSIEMBIE HA OI'D I1IO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

1.2

0 TI03HABaEMOCTH SBJICHWN NPUPOAbI, MOHUMAHHE OOBEKTUBHOM
3HAYMMOCTU OCHOB XMMMYECKOW HAyKH KakK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOHIEN KyJIbTypbl M HIPaKTHYECKOUN
JEeSITeIbHOCTH YeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHUMAaHUE MECTa XMMHUU CPEIU JPYIMX €CTECTBEHHBIX HAyK

O HAaY4YHBbIX MCTOJaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HCCICAOBAHUA BCIICCTB WU U3YUYCHUSA
XUMHUYCCKHUX peaKuHﬁ; YMCHHEC HCIIOJIb30BAaTh MOACIHN JJIA
00BACHEHUS CTPOCHUS ATOMOB U MOJICKYIJI

1.3

o0 ctepax npodecCuoHaTbHON AEITETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPCMCHHBIMH TCXHOJOIWsAMHU, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XUMHYECKON HayKd, 4YTO MO3BOJIUT OOYYaIOUIMMCS paccMaTpuBaTh
XUMHIO Kak chepy cBoelt Oyaymeit mpodeccnoHanbHOM NesITeTbHOCTH
U clieNaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQMIBHOTO MpeaMeTa
MIpH TIEPEX0/I€ Ha YPOBEHB CPETHEr0 00IIeTr0 00pa3oBaHUs

Bragenne cucteMoil XMMHYECKMX 3HAHMM M yMEHHE NIPUMEHSATH
CUCTEMY XMMHUYECKUX 3HAHUHU, KOTOpasl BKIKOYAET:

2.1

BOKHEHIINE XUMHMUYECKUE TMOHATHA: XUMHMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIA, BELIECTBO, IPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOAHAA U
HEOJHOPOJHAs CMECh, OTHOCHUTENIBHBIE aTOMHAs M MOJIEKYJSpHas
MAaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpPHAs Macca, MOJIIPHBINA
00bEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb (CpeaHss), XMMHYECKas
peakuus, peakIUH COCIUHEHUS, pEeaKkUUU Ppas3JIoOKEHUs, pPEaKIUU
3aMEIleHUs, Peaklnu OoOMeHa, TEIuIOBOM 3((eKT peakuuu, 5K30- U
SHAOTEPMHUYECKHE PEAKIMH, PACTBOP, MACCOBAas JOJS XMMHYECKOIO
3JIEMEHTA B COEAMHEHUH, MacCOBasl JI0JIS1 U MIPOLEHTHAS! KOHLIEHTPALUs
BEILIECTBA B PaCTBOPE, AJIPO aTOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
opbutanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIIECHUS,
XMUMHYECKAs CBA3b, MEKTPOOTPULATEIBHOCTD, OJISPHAs U HEMOJIIPHAs
KOBQJICHTHAasE  CBsI3b, HMOHHAs  CBsI3b, METaJUIM4ECKas  CBA3b,
KpUCTaJUIM4YecKass pelETka (aTOMHas, MOHHAas, MeTaJUIMJYecKasi,
MOJIEKYJISIpHasl), WOH, KAaTUOH, aHMOH, AJIEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMSA, PEAaKIUd HMOHHOIO  OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMH,  OKUCIWTENb U
BOCCTAHOBUTENb, OKHCJIEHHME U  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XUMHYECKOE paBHOBeCHE, oOpaTHMble M HeoOpaTHMble peakluH,
CKOpOCTh XUMMUYECKOW peakuuu, Karaamszarop, IIJK, xoppozus
METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIAraloOlU€ 3aKOHbl XHWMHHU: 3aKOH COXPAHEHHsSI MaccChl,
nepuoguyeckui 3axkoH .M. MenneneeBa, 3aKOH IOCTOSHCTBA




coCTaBa, 3aKOH ABOraapo

2.3

3.1

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIpHAS TEeopHsl, TEOpHUs
AIEKTPOIUTUYECKOUN TUCCOUALUN

Brnanenne ocHOBaMH XMMUYECKOW TPAMOTHOCTH, BKIIFOUAOLIECH:

YMEHHE MMPaBUIIBHO MCIIOIh30BaTh H3yUYECHHBIC BEIIECTBA U MaTEPUATIbI
(B TOM 4HCIE MHHEpAJbHBIC YAOOPEHHS, METaUlbl U CIUIABBI,
NPOAYKTHl TepepabOTKM MTPHUPOIHBIX HCTOYHUKOB YTIICBOJIOPOIOB
(yryst, mpupoaHOTo rasza, HedTH) B OBITY, CEIIbCKOM XO3SWCTBE, Ha
MPOU3BOJCTBE W IMMOHUMAHHE 3HAUCHUS >KHPOB, OCIKOB, YTIIECBOJOB
JUIS OpTaHMU3Ma YeJIOBeKa; YMEHHE ITPOTHO3UPOBATh BIMSHUE BEIICCTB
U XMMHUYECKHX TPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPY)KAIOLIYIO
NPUPOIHYIO CPENY

3.2

3.3

YMEHHE HMHTErpUpoBaTh XMMHUYECKHE 3HAHMSA CO 3HAHUAMM JPYTux
yueOHBIX MPEIMETOB

HAJIMYUE OMbITa PabOTHI C Pa3jIMYHBIMH HCTOYHUKAMU WHGOpMaLUU
0 XUMHUHU (Hay4yHass W Hay4yHO-TIONYJIIpHAs JMUTEepaTypa, CIIOBapH,
CIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLCHUBATH I/IH(1)OpMaI_[I/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX u IMPAaKTUICCKOM MIPUMCHCHUU n YMCHHC
HCIIOIL30BaTh €¢ JJI1 pCIICHUS y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

Bnanenne ocHoBaMM NOHATUIHOIO ammapata M CHMBOJIMYECKOI'O
A3bIKa XUMUU JJIS COCTaBJIeHUS! (OPMYJI HEOPTraHMYECKUX BEIIECTB,
YPaBHEHHHI  XMMHYECKMX  pE€akUui; OCHOBAMH  XHUMHUYECKOU
HoMeHKkiIatypsl (IUPAC u TpuBnansHoi)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHUs 3iemMeHTa B [leproauueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XMMHMYECKHX DJJIEMEHTOB (COCTaB M 3apsj] s1pa, o0lee Yucio
AJIEKTPOHOB), pPACIpPECIIEHUEM D3JIEKTPOHOB M0 SHEPreTHYeCKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPHUOJOB, KU U KAJIbLUS

[IpencraBienue O  MEPUOJWYECKON  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DIIEMEHTOB (pauyCc aToma, 3JEKTPOOTPUIATENHLHOCTD),
MMPOCTBIX W CJIOXHBIX BCIICCTB OT IIOJOXKCHHA JOJICMCHTOB B
[Tepuoanueckoit cucremMe (B MalbIX TEpUOAAX U TIABHBIX
MOATPYIINAx ) ¥ JIEKTPOHHOTO CTPOCHUS aTOMa

YMmenue kinaccupuImupoBarh:

7.1

XUMHUUYCCKHUEC DJICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINN

YMeHue onpeaeisTh:

8.1

BAJICHTHOCTh M CTCIICHb OKHCJICHHA XHUMHYCCKUX DJICMCHTOB, 3apsan
HOHa

8.2
8.3

BUJI XUMHUYECKOM CBSI3M M THUI KPHUCTAJUIMYECKOM CTPYKTYphl B
COECIUHEHUIX

XapakTep Cpelibl B BOAHBIX PaCTBOpPaX BEUIECTB (KHCIOT, OCHOBAHUN)

8.4

OKHCJIUTEIb 1 BOCCTAHOBHUTCIIb

YMeHne xapakTepuzoBaTh GU3NYECKUE U XUMUYECKHE CBOMCTRA!

9.1

MPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOpPOJI, Tpadut, ammas,




KpeMHHH, a3oT, (ocdop, cepa, XJjop, HATPUN, Kaauil, MarHuu,
KaJIbIUH, aTIOMUHUMN, KEJe30)

CIIOKHBIX BEIIECTB, B TOM 4YHCJIC€ HMX BOJHBIX PAcCTBOPOB (BOjA,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHIBI M THIPOKCHIBI
metamwioB |-lIA rpynn, amomunus, meau (1), nunka, xeneza (Il u

9.2 I11), okcuaer yriepona (Il u 1V), kpemuaus (1V), azora u dochopa (Il
u V), cepot (IV u VI), cepuucras, cepnas, azoTucrasi, a3oTHasi,
dbocdopHasi, yrojibHas, KpeMHHEBAsK KHCJIOTa U MX COJIH)
MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOHCTBA  BEIISCTB B

9.3 3aBHCHMOCTH OT MX COCTaBA M CTPOCHHS, NPUMCHCHHE BCLICCTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOXXHOCTh NMPOTEKAHUS XUMHUUYECKHUX
MIPEBPAICHHA B Pa3JIMYHBIX YCIOBHIX

10 YMeHue COCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPABHCHHS PEaKInid, B
TOM YHCIIC:

10.1 peakImii HOHHOTO OOMeHa

10.2 OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIT

103 WUTIOCTPUPYIOIINX ~XMUMHYECKAE CBOMCTBA HM3YYEHHBIX KJIACCOB
(TpyIim) HEOPraHU4YECKHX BEUIECTB

104 MOJITBEPKTAOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXK1Yy HUMHU

11 VYMeHre BBIYUCIATH (IIPOBOAUTH PACYETHI):

111 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJFO XMMHYECKOTO 3JIEMEHTA B COSAMHCHHUN

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHUSIM XHMHUYECKUX PEAKIUH M HaXOAUTh KOJIUYECTBO
BeIIecTBa, 00BEM U MacCy peareHTOB WIIH MTPOIYKTOB PEAKITUN

12 Brnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJaMH  HAy4YHOTo  TO3HaHUs  (HaOIoleHue,

121 U3MepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3YUEHUH BEIIECTB U
XUMHUYCCKHUX SIBJICHUH; yMeHUe CchOopMyIHpoBaTh MpoOIeMy U
MPEJIOKUTH MMyTH €€ pelieHus

122 Oe3omacHoi pabOTHl ¢ XMMHUYECKMMH BEIIECTBAMH, XUMHUYECKOU
MOCY/I0H M JIa0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUJIaMy OE30MaCHOTO OOPAIIEHUS C BEIIeCTBAMU, UCTIOIb3YEeMbIMU
B TMIOBCETHCBHOM JKM3HH, TIPABHJIAMU TTOBEICHUS B IEJISX COSPEIKECHUS

123 3IOPOBBSI U OKPYXKAIOIIEH TPUPOJIHON Cpeapl; TOHUMAHUE Bpena
(omacHOCTH) BO3ICHCTBHS HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIICHHUS M MPENOTBPAILIECHUS WX BPEIHOTO
BO3JIEUCTBUS

13 Hanuuaue npakTHYeCKWX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEeIYIOIIHNX XUMUYECKUX IKCIIEPUMEHTOB:

U3yYeHHE U ONHcaHue (U3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

13.1 ¢  (umsuyeckumMHm W = XUMHUYECKUMHU  SBJICHHUSIMH;  OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUS XUMHUYECKUX peaKinuii

13.2 u3yueHHe cnoco0OB pa3feseHus cMece

133 MOJlydeHUE KHCIOpOJa M UW3YYCHHE €ro CBOMCTB; IMOJIy4CHHUE

BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJYYEHHE YTJIEKHCIIOro ras3a u




M3YyYEHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4yeHHUE ero CBONUCTB

13.4

135

13.6

13.7

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHON MaccoBOil josei
pPacTBOPEHHOIO BEILIECTBA

MpUMEHEHNE WHUKATOPOB (makmyca, METHUJIOpaHkKa u
dbenondTanenHa) IS ONMPENSICHUS XapaKTepa Cpeabl B pacTBOpax
KHUCJIOT U ILIeo4Yei

UCCIICZIOBAHUE U OMNHCAHUE CBOMCTB HEOPraHMYECKUMX BEIICCTB
Pa3IUUHBIX KJIACCOB; M3yYCHHUE B3aMMOEUCTBHS KHCJIOT C METaJUIaMH,
OKCHJIaMU  METaJUIOB,  pPacTBOPUMBIMHM M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJISIMH; TIIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM U3  pacTBopa  COJIH;
uccienoBaHue aM(OTEpPHBIX CBOMCTB TUAPOKCUAOB AaIOMUHHUS U
[IUHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4 IO TEMaM: «OCHOBHEIE KJIACCHI
HCOPIraHNYCCKUX COGHHH@HHﬁ)); ((BJ'IGKT'pOJII/ITI/I‘lCCKaH
JUCCOLIM AU, «BaxkHelmume HEMETaIbl U HX COCAUHCHUA»,
«Baxxneinye MeTalIbl U UX COCIUHCHMUA»

13.8

XUMHUYCCKHE 9KCIIEPUMEHTHI, WJUTIOCTPUPYIOITHE MPU3HAKA
MPOTEKAHUsA PEaklMii MOHHOIO OOMCHA; KaueCTBCHHBIC PCAaKIMU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAaxX HWOHBL: XJIOPUI-, OPOMUI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIIHs, aJIFOMHHUS,
kenesa (2+) u kenesa (3+), menu (2-+), UHKA

14

YmMmenue:

141

MPEJCTaBISATh pPe3yiabTaThl JKCIEPUMEHTa B (OpMe BBIBOJOB,
JI0OKA3aTeNbcTB, TpadUKOB M TAaOMUIl W BBIABISATH SMIIUPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'II-OI[aCMLIMI/I XUMHUYCCKUMU
SABJICHUSAMHU U IIPOLCCCaAMH, ITPOUCXOJAIINMHA B MaKpO- 1 MUKPOMHPE,
0OBICHATH IMPUYIHNHBL MHOFOO6paSI/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa
1
1.1

1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

[TepBoHayanbHbIE XUMUYECKHUE TTOHSATUS

Uuctsle BemecTBa U cMecu. CiocoObl pa3zienenus cMeceit

ATOMBI W MOJEKyNbl. XuMHUYeCKHE dJIeMeHThl. CHMBOJBI XHUMHYECKUX
251eMeHTOB. [IpocThie U CI0XKHbIE BELIECTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTENeHb
OKHUCJICHUSA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENbLHAsT aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJIsIpHadg Macca. MaccoBas A0S XUMHYSCKOr0 dJIEMECHTA
B COCIUMHCHHNU

1.5

1.6

KomuuectBo BemectBa. Mosab. MomspHas macca. MoJspHbId 00bEM Ta3oB.
B3anmocBs3b KOJIMYECTBA, MACCHI M YHCJIA CTPYKTYPHBIX €MHULL BEIIECTBA

Ddusznuecknue W XUMHYCCKHE SBICHUSI. XHUMHYSCKAsS peakuuga u e€ IIPpU3HAKH.
3aKoH COXpaHCHHA MaCChl BEIICCTB. XUMHYECKHE YpaBHCHUS

[lepnognueckuit 3akoH n llepuonnueckass cucremMa XMMHYECKMX DJIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepnonnueckuii 3akoH. [lepuoguueckas cucteMa XUMUYECKHUX 3ieMeHToB JI. 1.
Menneneesa. Ilepuonsl u rpynmnsl. @U3ndeckuid CMBICI OPAIKOBOIO HOMEpA,
HOMEPOB IIEpUOJIa U IPYIIIbI dJIEMEHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX siaep. M3orombl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  000J04YeK aToMOB IMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KaJus, Kajabliusi (paguyca aToOMOB, SJIEKTPOOTPHUIATEIHHOCTH,
METAUTMYECKUX U HEMETAUIMYECKUX CBOMCTB) M HX COCAUMHEHUH B
COOTBETCTBUU C TOJOKEHUEM JJIEMEHTOB B llepmomuyeckoil cucreme u
CTPOEHUEM MX aTOMOB

CrpoeHue BemniecTna

3.1

3.2

Xumudeckasi CcBs3b. KoBaneHTHast (TMOJsipHasT W HEMOJSIPHAs)  CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. HNownnas CBS3b.
Merannnuyeckas CBI3b

Tunel KpPUCTAIIUYECKUX PEmETOK (aTOMHAas, WOHHAs, MeTajuIndecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOM PEIIETKHM W BHUIA
XAMHUYECKOU CBIA3U

Baxuerlimve mnpeAacTaBUTENM HEOpPraHMYECKuX BemecTB. Hemeramnsl u uX
coearuHeHus. MeTamisl U UX COeUHEHUSI

4.1

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX COEIMHEHMH: OKCHI0B
(coneobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amoTepHbIE) u
HecosieoOpa3yrole; OCHOBaHMN (IIETOYM M HEPAaCTBOPHMBIE OCHOBAHMA);
KUCJIOT  (KHCIOpOACOAepKalue M  OECKUCIOpPOJIHBbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

dusnueckue U XHUMHYECCKUC CBOMCTBA IPOCThIX BCIIECCTB-HEMCTAJIJIOB:
BOJIOPO/IA, XJIOpA, KHCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS




dusnyeckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BCHICCTB-MCTAJIJIOB: JINTHA,

4.3 HATpUs, Kajausl, MarHusl M KajiblUs, aJTIOMUHUS, Kejle3a. DIEKTPOXUMUYECKUI
psi HANPSDKEHUM MeTalljioB
44 dusnueckue ¥ XMMHUYECKHE CBOICTBAa BOJOPOJAHBIX COEAMHEHHH HEMETaJUIOB:
XJIOPOBOOPOJA, CEPOBOAOPOJIA, AMMHAKA
dusnyeckue U XMMHUYECKUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
4.5 asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). ITonyucuue
OKCHJIOB HEMETAJLIIOB
46 Xumnueckue cporctBa okcunoB: MeTamwioB IA-IIIA rpynn, nunka, mequ(ll) u
xenesa(ll, 11). TTonrydenune OKCHIOB METAILIIOB
XUMHUYECKHE CBOMCTBa OCHOBaHUI M aM(OTEPHBIX T'MIPOKCHIOB (Ha Ipumepe
4.7 TUAPOKCHUJIOB ~ QJIIOMUHUSA, >Kene3a, nuHKa). [loayueHue ocHOBaHUM U
aM(pOTEpHBIX THAPOKCHU]IOB
OO0mpe XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOAHOM, CEPOBOJOPOJIHOM,
48 CEpPHUCTOMH, cepHovﬁ, a30THOM, (ocdopHOii, E(peMHI/Ielioﬁ, yronLHoEI. Oco0sie
XUMHUYECKHE CBOICTBAa KOHLIEHTPUPOBAaHHOM CEPHOM M a30THOM KHUCJOT.
[Tony4yeHue KucioT
4.9 OO6mue xuMUYecKre CBOMCTBa cpenHux coneil. [lonydenue comneit
410 [Tonydyenue, coOupaHue, pacrno3HaBaHME BOJIOPOJA, KHCIOPOAA, aMMMaKa,
YIJIEKUCIIOro ras3a B JJabopaTopuu
411 [Tonyyenne amMMuaka, cepHOM M a30THOM KMCIOT B IPOMBINUIEHHOCTH. O01mue
crocoObl NOJTYYEHUs] METAJIOB
4.12 I'eHeTnyeckas CBsI3b MEXAY KJIaCCaMHM HEOPraHMYECKUX COSUHEHHUN
5 XHUMHUYECKUE PEAKIINN
Knaccudukanys XuMHUYECKHUX peakluil Mo pa3iudHbIM MPU3HAKAM: 10 YUCITY U
5.1 COCTaBy YYaCTBYIOIMX B pPEAaKIMU BELIECTB, MO TemioBoMy 3¢pdekry, 1o
M3MEHEHUIO CTENeHEeH OKUCIEHHSI XUMUYECKUX JIEMEHTOB
59 TemnoBoit A3 peKkT XUMUYECKON peakuu, TEPMOXUMHUYECKUE ypaBHEHUS. DK30-
' Y DHJIOTEpPMUYECKHE peakluu. TepMOXUMUYECKUE YPABHEHMUS
OKHCIUTENTBHOBOCCTAHOBUTENbHBIE peakunid. OKHUCIUTENIN U BOCCTAHOBHTEIM.
5.3 [Ipoueccel  OkHMcneHMss W BOCCTAHOBJIEHMS.  OJIEKTPOHHBIM  OanaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH
54 Teopus anexkTposuTHdeckon aucconrannu. KatmoHsl, aHHOHBI. DJIEKTPOJIUTEI U
HeaJIeKTpoJuThl. CuiibHbBIE U clladble 37eKTPOJauThl. CTeneHb AUCCOIMAINN
55 Peakumn I/IOHHOFO" oOmeHa. YCIOBUS MPOTEKAHUS IzeaKuHﬁ HOHHOTO OOMeEHa,
NIOJIHBIE U COKpAlIEHHbIE HOHHBIE YPABHEHHUS PEAKIIUI
6 XUMHUS U OKpYy’Karolas cpena
BemectBa n Marepuansl B TIOBCEAHEBHOM JKHM3HM 4YeJIOBEKa. be3omacHoe
6.1 UCIIOJIb30BaHUE BEIIECTB M XUMMYECKMX peakuuil B jabopatopuu U OBITY.
[TepBasi momMo1b IPU XUMHUUYECKHUX 0YKOTaX U OTPABICHUSIX
XWMHYECKOE  3arps3HEHHE OKPYKAIIMIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro NpeJOTBPALICHHUS
6.2 [IpenenbHast nomyctumas koHuentpanus emectB (IIJJK). Ponp xumuu B
pEIIEHUH DJKOJIOTMYECKUX MpoOsieM. YCHIIeHHE TapHUKOBOTO 3ddekra,
paspylLeHre 030HOBOI'O CJIOs
6.3 [Tpumenenue cepsl, a3ota, ¢pocdopa, yriaepona, KpeMHHUsI U MX COCIAUHEHHUH B

6BITy, MCIUIUHC, IMPOMBIIIJICHHOCTH H CCJIbCKOM XO03SMCTBE. HpI/IMeHeHI/Ie




METaJUIOB M CIUIaBOB (CTajlb, YYT'yH, OIOPaIOMUHUH, OpoH3a) B OBITY H
MIPOMBINUICHHOCTH UX COeAUHECHMA. [IoHSATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI KX OT KOPPO3HHU

[IpuponHble HMCTOYHHKHU YIIEBOJOPOAOB (Yyroyib, NPUPOAHBIA ra3, HedTh),

64 IOPOAYKTHI UX TepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHUSX

6.5 yrieposa (MeTaH, 3TaH, STHJICH, alleTUIICH, 3TaHOJI, TJIULIEPUH, YKCYCHas KUCIIOTA).
[NonsiTve 0 OMONOTMYECKN BAKHBIX BEIECTBAX: JKUpaX, OENKax, YrJIeBOAaX — M HX
POJIU B )KU3HH YeJIOBEKa

7 Pacuérer:

7.1 1o popMysaM XUMHYECKUX COSTUHEHUN

7.2 Macchl (MaccoBO) JOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMUYECKUM yPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-¢ U3aHUE,
nepepabdotannoe, 8 kinacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus, 9 knacce/ ['abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.

AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Cucrema OLIEHKH TOCTUKEHUN MIIAHUPYEMBIX IPEAMETHBIX PE3YyJIbTaTOB
ocBoeHus yueOHoro npeamera "Xumus'". Mocksa, 2023r. ®I'BHY "Uucturyr
CTpaTeruu pa3Butus oopazoBanusi Poccuiickoit akajiemun oopasoBaHus'.

2. Xumus (6a3oBbIil ypoBeHb). Peanuzanus tpedoBanuit ®I'OC 0cHOBHOTO
ob1iero odpazoBanus. Meroauueckoe nocodue s yuurens. DI'BHY
"UHctutyT pasButus obpazoBanus Poccuiickoil akagemuun oOpazoBanus',
Mocksa, 2022r.

3. Meroauveckue matepuaisl mo xumun https://edsoo.ru/mr-himiya/

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

1. https://lesson.edu.ru/catalog

2. https://resh.edu.ru/subject/29/

3. bubmoreka [IOK
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