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HOACHUTEJIBHAA3SAIINCKA

[Iporpamma mo XxuMuM i OOY4YAOMIMXCA C 33ACPKKONM MCHUXUYECKOIrO
pazButus (manee — 3I[IP) Ha ypoBHE OCHOBHOro 001IEro 00pa3oBaHUs
MOJITOTOBJIEHA HAa OCHOBE TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 00pa30BaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBe (demepanbHONW pabouell MPOrpamMMBI
BOCIIUTAHUS U C YYETOM KOHIIENIMU MPENoIaBaHusl Y4eOHOTO MpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit deneparuu,

denepanbHONIPOrpaMMBIBOCIIMTAHUS, CYYETOMPACTIPEAEIEHHBIXIIOKIACCaM
npoBepsieMbIX  TpeOoBaHMM K  pe3ylnbTratam  ocBoeHuss — DeaepanbHOU
aJanTUPOBAHHON 00pa30BaTEILHON MPOrPpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHUs
JUIs  OOyYaroIIMXCS C 3aJIePKKOM TMCUXMYECKOrO Pa3BUTHS M DJIEMEHTOB
CoJIep KaHus,[IPEICTABIICHHBIXB Y HUBEPCATbHOMKOIU(PUKATOPETIOXUMUH,
KonuenuuumnpenoaaBaHusydeOHOTOIIpeAMETa« X UMHSI»BOOPa30BaTEIbHBIX
opranuzauusx P®, peanusyomnux 0CHOBHbIE 00111€00pa30BaTENbHBIE TPOTrPAMMBI.

[Iporpamma 1o XMMHUM pa3padOTaHa C LEIbI0 OKAa3aHUS METOAMYECKOU
MTOMOILY YYUTEIIO B CO3/IaHUU paboYell MporpaMMbl 10 YYEOHOMY IIPEIMETY.

YueoHbinpeamMe T« XUMUS» BXOIUTBIIPEAMETHYI000IaCTh
«EcTrecTBeHHOHAay4YHBIE  MpeAMETh». B cucreMe  eCTeCTBEHHOHAYyYHOIO
00pa3oBaHMs XUMHUS KaK y4E€OHBIM MpeAMET 3aHUMAET BaKHOE MECTO B MO3HAHUU
3aKOHOB MNPUPOJbLI, GOPMUPOBAHUU HAYYHOW KAPTUHBI MHUpPA, CO3JaHHUU OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOJUMBIX [l TOBCEAHEBHOW JKU3HM, HABBIKOB
3I0pOBOr0 M 0O€30MacHOro Juisl 4YeJIOBeKa M OKpyXKarolledl ero cpeasl oOpasa
KU3HU, a TAK)KE€ B BOCIUTAHUH SKOJIOTUYECKOU KYJIBTYPHI.

VY CnemHocTh U3y4eHusl XUMUU CBSA3aHA C OBJIAJACHUEM XUMUYECKUMS3BIKOM,
coOmro/ieHeM TpaBwil 0e30macHoi paOOThl MPHU  BBHIMOJHEHUH XHWMHYECKOTO
AKCIEPUMEHTa, OCO3HAHMEM MHOTOYHUCIEHHBIX CBSI3€M XUMHM C JpPYyTUMH
npeAMETaMHt IIKOJIBHOTO Kypca.

[Iporpamma BkiIrO4aeT B ce0si OCHOBBI OOINEH M HEOPTAHMYECKOW XHWMUHU.
I'maBHO¥ Waeel mporpaMMbl SBISIETCS CO37aHHME 0a30BOTO KOMILIEKCA OMOPHBIX
3HAHUM 10 XWMHH, BBIPAXKEHHBIX B (OpME, COOTBETCTBYIOUIEH BO3pacTy
oOy4Jaronmxcst U X 0coObIM 00pa30BaTENbHBIM MOTPEOHOCTSIM.

B copepxaHuM [aHHOTO Kypca NPEACTABICHBl OCHOBOMOJAraloLIne
XUMUYECKUE TEOPETUUECKUE 3HAHMS, BKIIIOUAIOIINE U3yUYEHUE COCTaBA U CTPOCHHUS
BELIECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOCHHUS, MPOTHO3MPOBAHUE CBOWCTB
BEILIECTB, MCCIICIOBAHUE 3aKOHOMEPHOCTENM XMMHUYECKHUX NPEBPALLICHUH WU ITyTEU
YIpaBJICHUS UMU B LIEJIAX MMOJTYyYEHHS BEIIECTB U MAaTEPUATIOB.

TeopeTH4eCKyl0 OCHOBY H3Yy4Y€HUS HEOPraHMYECKOW XUMHUHU COCTaBIISIET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmommuecknii 3axon [[.M. MenneneeBa c¢
KpaTKUMU CBEJCHUSIMH O CTPOCHHUM aToOMa, BHJIAX XUMHUYECKOU CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKITUH.



B wu3yuyeHMm Kypca 3HauyuTelbHAas pOJb OTBOAUTCS XUMHYECKOMY
HKCIIEPUMEHTY: MPOBEIACHHUIO MPAKTHUYECKUX M JIAOOPaTOPHBIX padOT, OMHMCAHUIO
pE3yNbTATOB YYEHUYECKOTO HKCIIEPUMEHTA, COOJIOJEHUIO HOPM U MPaBUII
0e30macHO pabOThl B XMMHYECKOU JTAOOpATOPHUH.

Peanuzamus gaHHOM TmporpaMMbl B mpolecce OOyYeHHs TO3BOJHT
oOyuatomumcst ¢ 3I1P ycBouTh KiItO4eBblE XMMHUYECKHE KOMIIETEHIIMM U HOHATH
POJIb ¥ 3HAYEHHUE XUMUU CPENIU APYTUX HAyK O IPUPOJIE.

N3yyeHnexuMuncnocoocTByeT(hOPMUPOBAHNIOYOOYUAIOIINXCSIHAYIHOTO
MHUPOBO33PEHHUS, OCBOCHHUIO OOIEHAYYHBIX METOJOB (HAOIIOACHHE, W3MEpEHHE,
AKCIIEPUMEHT,MOICJINPOBAHUE),0CBOCHUIO TTPAKTUYECKOTO NMPUMEHEHHS HAy4YHBIX
3HAHUI, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBA35X ¢ npeaMeTamMu «OKpyKaromuii
mup», «@Pusukay, «buonorusy, «l'eorpadus», «Marematnka» u QGopMUPYET
KOMIIETCHIIMH, HEOOXOIMMBbIE Jisi MPOJOJDKEHHs OOpa3oBaHHs B 00JAcTH
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuu CHnocoOCTByeT pa3BuTui0 y oOydaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHUsl, (YHKIUOHAJIBHOW TI'PAMOTHOCTH, YMEHMS
BOCIPUHUMATh U KPUTHUYECKU aHAJIM3UPOBaTh MH(OPMALMIO, MPEACTABICHHYIO B
paznuuHbIX (opmax. 3HAYUMOCTh TMpeAMeTa JJId Pa3BUTHS KU3HEHHON
KoMIieTeHIun oOyvaromuxcs ¢ 3[IP  3akmiouaercs B YCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOAUMBIX JUIsi TOBCEAHEBHOW JKM3HU; HAaBBIKOB
3I0pOBOr0 M 0O€30MacHOro sl 4YeJOBEKa W OKpYXKalolled ero cpeapl oOpasa
XKU3HU; POPMUPOBAHUU IKOJIOTHUECKOU KYJIBTYPHI.

[Iporpamma oTpakaeTr colepKaHUEOOYUYEeHHsI MPEAMETY«XUMUD) CYYETOM
0coObIX 00Opa3zoBarenbHbIX MOTpeOHOCTeH oOyuatomuxcss ¢ 3IIP. OsnangeHue
y4eOHBIM TpPeaMETOM «XHUMHUSD» MPEACTABISAET OIPENETICHHYI0 TPYAHOCTh IS
obyuarommxcst ¢ 3[IP. DTo0 cBfi3aHO ¢ OCOOCGHHOCTSMH  MBICIHTEIHHOM
JESITeIbHOCTH, TMEPUOJNYECKUMU KOJEOAHUSAMU BHUMAaHHS, MalbiM 00bEMOM
namsTH, HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HaHWM,  MOHMKEHHBIM
NIO3HABATEJILHBIM MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

Jlist ipeosionieHusl TPYJIHOCTEN B U3YyYEHUHU YUEOHOro MnpeameTra «XUMUsD)
HeoOxoauma amantanuss oObeMa U XapakTepa Y4yeOHOro wmarepuana K
MMO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOy4YaroIIMXCs, Y4YEeT HX
O0COOEHHOCTEW pa3BUTHS: HCHOJb30BAHUE aAJTOPUTMOB, BHYTPUIPEIMETHBIX U
MEKIPEIMETHBIX CBI3€U, IOCTEIIEHHOE YCIOKHEHNE H3y4aeMOT0 MaTepHalIa.

[Ipy u3ydyeHHH XWMHUHU HEOOXOAMMO OCYILIECTBISATH B3aUMOJCHCTBUE Ha
IIOJIMCEHCOPHOW OCHOBE.

Teopernuecknii  Marepuall  PEKOMEHAYETCS  HM3ydyaTb B IIpoOLEcCe
MIPAKTUYECKON JAESATENbHOCTH. BO3MOYKHO BBIIEJIEHUE OTIEIbHBIX YPOKOB Ha
pellIeHre 3a7a4 B CBSI3U CO CJIOXHOCTBIO aHaiu3a Tekcta obyuaroutumucs c 3I1P.
OpraHnyeckoe €IWHCTBO IPAKTUYECKOM W  MBICIHMTEIBHON JESTENbHOCTU
oOydJaronuxcsi Ha YpPOKax XHMHH CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOCHUI00a3UCHBIXXUMHUECKMX3HAaHUHnyMeHn . Oco00eBHUMaHUEepU



U3YYCHUH XUMUU YACNSIETCS M3YYEHUIO «CKBO3HBIX» MOHATHI U (OPMUPOBAHUIO
HaBbIKA CTPYKTYpHUPOBAHUS MaTepHuana.

[ennuzagauynn3zydeHus1y4eOHOTOnpeIMeTa« X UMHUSD»

OO6mue 1nenu M3y4eHUs y4eOHOro mpeaMmera «XUMUs» TPEACTaBICHbI B
®enepanbHOl paboueil mporpaMMme OCHOBHOTrO oOmiero ooOpazoBanusi. OHH
AKTyaJIM3UPOBAHbl C YYETOM HOBBIX IPUOPHUTETOB B CHCTEME OCHOBHOI'O OOILErO
oOpa3oBaHusl, HaIpaBJIE€HHOCTH o0y4eHus Ha pa3BUTHE U
CaMOPa3BUTUEINYHOCTH,(DOPMUPOBAHUE eEHHTEIUIEKTanO0IEHKYIbTYPBI.
OOydeHrne yMEHHMIO YUUTHCA U MPOJIOJDKATh CBOE 00pa30BaHNE CAMOCTOSITENIFHO B
HaCTosIIee BpeMsi
SABJISICTCSIOTHOMU3BAXKHEUIINX ) YHKIIMITY YeOHBIXITPEIMETOB,BTOMYHUCIIEH
«XUMHNY.

Jist oOyuaronuxcest ¢ 3P, Tak *e, Kak U 1711 HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBaWMBAIOIIMX OCHOBHYIO  00pa3oBaTelbHYI0  MpOrpammy,
JOMUHHUpYIOLEEe 3HaUeHHE TPUOOPETAIOT TaKKe ENH, KaK:

dbopMHpOBaHWE HMHTEIUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHHMYECTBY,  CaMOCTOSITEJIbHOMY  MPUHATHUIO  PEIICHHH, CIOCOOHOU
aJanTUPOBATHCS K OBICTPO MEHSAIOIIMMCS YCIOBUSM KU3HH;

HaIlPaBJIECHHOCTh O0YYEHHUs Ha CUCTEMAaTUYECKOE MPHOOIICHUE yJalluXcs K
CaMOCTOSTENIbHOM TO3HABATEJIbHOM JEATENbHOCTH, HAYYHBIM M MPaKTUYECKUM
METOoJaM TMO3HaHMs, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

o0ecreyeHrne ycaoBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYarOIIUMUCA
OIbITa Pa3HOOOPA3HON MAESITEIbHOCTH, MO3HAHHUA W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

(opMupoBaHue yMEHHI OOBSCHATh W OLCHUBATh SIBJICHUS OKPYXKAIOIIETO
MHpa Ha OCHOBAHUM 3HAHUH U OMbITA, MOJTYUYCHHBIX MTPU U3YUYECHUU XUMUM;

(dopmMHpoBaHrEe y 00ydaronuXxcsi TyMaHUCTHUECKUX OTHOIIEHUHN,TIOHUMAHHUS
LIEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJOTMYECKHU II€IeCO00pa3HOro
HOBEIEHUSI B OBITY M TPYIOBOM JEATENBHOCTH B LEJISIX COXPAHEHUS CBOETO
310pOBbS U OKPY’KAIOLIEN TPUPOTHOMN CPELBI;

pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIOCOOHOCTEH K CAaMOKOHTPOIIIO M
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(uUis U HANpaBJIEHHOCTU AajbHEHIIEro
oOyJeHHUS.

Kypc HampaBieH Ha pelieHde Cileayromux 3a1ad, 00ecleynuBaroluX
peanu3anulo JIMYHOCTHO-OPUEHTUPOBAHHOTO M JIESITEIbBHOCTHOTO TOJIXOJI0B K
oOyuenuto xumum oOyuyatomuxcsi ¢ 3I[IP Ha ypoBHE OCHOBHOIrO OOLIETrO
o0pazoBaHMUs:

(dbopMHpoBaHrE MEPBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BELIECTBAX, MX TMPEBPAIICHUSIX W MPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE
MOHSATUMHBIM annapaToM U CUMBOJUYECKUM SI3bIKOM XUMUU;



OCO3HaHHWE OOBEKTMBHOM 3HAYMMOCTH OCHOB XHWMHYECKOM HayKH Kak
o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHHSA,  XUMHYECKHX  IpPEBpalleHUN
HEOPraHMYECKUX MOPTraHMYECKUX BEIIECTB KAKOCHOBBI MHOTHUX SIBJICHUWKUBOU U
HEKUBOUTIPUPOIBL;yTITyOJIeHUENpeICTaBICHUIIOMaTepruaIbHOMEINHCTBEMUPA;
OBJIAJICHUE  OCHOBAMU  XHMMHYECKOM  TIPaMOTHOCTH:  CIIOCOOHOCTBIO
aHAIM3UPOBATHMOOBEKTUBHOOIIEHUBATD KU3HEHHBIECUTYAIUH,CBA3aHHBIEC
XUMUEHN, HaBbIKaMU 0€3011aCHOTO OOpallleHHsI C BEIIECTBAMU, UCIIOJIb3YEMbIMU B
MOBCEIHEBHOKN3HN; YMEHUEMAHAITN3UPOBATHUILIAHUPOBATHEIKOJIOTHUECKH
0€30MacHOETIOBEIEHUEBIICIISIX COXPAHEHUA3I0POBBIUOKPYKAIOIICHCPEbI;
dbopMUpOBaHME  yYMEHH  yCTaHABIMBATH  CBSI3U  MEXIY  pealbHO
HA0JI101aeMBIMUXUMUYECKUMHUSIBJICHUSIMUUIIPOLIIECCAMU, IIPOUCXOISALTUMUB
MUKPOMUPE,00BACHATHIIPUIYNHBIMHOTO00PA3USBEILECTB,3aBUCUMOCTEUXCBOMCTBOT
COCTaBauCTPOEHHUS,aTaK)K€3aBUCUMOCTBIIPUMEHEHHUSBEIIECTBOT

HUXCBOMCTB;

MPUOOPETEHUE OIbITa WCHOJIb30BAHUSI PA3JIMYHBIX METOJ0B H3Yy4YCHUS
BEIIECTB, HAOIIOACHHUS 3a HMX MPEBpPAlICHUSMU MPU MPOBEIACHUH HECIONKHBIX
XUMUYECKUX IKCIIEPUMEHTOB C UCIOJIb30BaHUEM JTA0OPATOPHOTO 00OPYAOBAHUS U
pruOOpOB;

dbopMupoBaHUEe MPEACTABICHUN O 3HAYEHUU XUMUYECKOW HAYKU U PEIICHUU
COBPEMEHHBIX JKOJIOTMYECKUX MpoOJieM, B TOM YHCIE€ B MPEJOTBPALIECHUU
TE€XHOTE€HHBIX U HKOJIOTHYECKUX KaTacTpod.

Oco0eHHocTHOTOOpaANAIANITANMUYYEOHOTOMATEPHUATIATIOXUMU U

OOyuenue ydeOHOMY mnpenMery «XuMus» HEoOXOIUMO CTPOUTHh Ha
CO3JJaHUM ONTUMAJIBHBIX YCIOBUM [JI1 YCBOEHHUSI NPOTrPpaMMHOr0 MaTepuania
oOyuarormumucst ¢ 3IIP. Boinblioe BHUMaHuE JOJKHO OBITH YAEIEHO OTOOpPY
y4eOHOro Marepuaiga B COOTBETCTBMM C NPHUHIMIOM JOCTYIHOCTH TIpH
coXpaHeHuHu o0011ero 6a3oBoro ypoBHs. OH JOKEH MO COJEPKAHUIO U 00BEMY
OBITH alanTUPOBaHHBIM JJis1 oOyuatommuxcst ¢ 3[IP B cooTBETCTBUU € UX OCOOBIMU
oOpa3oBarenbHbIMU OTpeOHOCTAMU. CrenyeT 00JeryuTh OBIaJeHUE MATEPUATIOM
obyuatomumucsa ¢ 3P mocpeacTBOM e€ro JE€TalbHOTO  OOBSICHEHHUS C
CUCTEMAaTUYECKUMIIOBTOPOM,MHOTOKPATHOUTPEHUPOBKOUBIIPUMEHEHUM3HAHUN €
UCIIOJIb30BAaHUEM TIPHUEMOB aJTOPUTMHU3AIMN M BU3YAIbHBIX OIOp, OO0y4YeHUS
CTPYKTYpPHUPOBAHUIO MaTepHalIa.

Bonbioe 3HaveHwe I TOJHOIEHHOTO YCBOCHHS Y4eOHOro matepuana
HUMEET OMOpa Ha MEXIPEAMETHBIE CBSI3U BOIIPOCOB, U3yYaeMbIX B JJAHHOM KypcCe, C
TakKUMH y4eOHbIMU TipenMmeramu Kak «['eorpadus», «Dusukay, «buomorus.
[To3Bonsis paccMaTpuBaTh OJWH U TOT K€ Y4eOHBI MaTrepuan C Pa3HbIX TOYEK
3pEHUS,MEKITPEIMETHBICCBS3U CIIOCOOCTBYIOTErOJTyUIlIEMYOCMBICIIEHUI0,00I1€€
MPOYHOMY 3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUM U TPAKTUUECKUX YMEHUH.

[Ipu moAroTOBKE K YpOKaM YUUTENb J0HKEH MPeycCMOTpeTb(popMUpoBaHue
y  oOyyarommxcss  yYMEHUW  aHaJIM3UpOBaTh,  CpaBHMBATh,  0000IIAThH
U3ydaeMbliiMaTepual, INIAHUPOBATHIIPEACTOAILYIOPAOOTY,0CYIIECTBISATh



CaMOKOHTpPOJIb. HeoOXoaumMo MOCTOSIHHO CIIEIUTh 3a MPaBUIIBHOCTBIO PEYEBOTO
odopMieHus BhICKa3piBaHUM oOydaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTAMM TIOBEACHHS U JEATEILHOCTH, OOyYaIOIIUXCS C
3IIP (pacTOpPMOXEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOAMM  CTPOKAUIIUN
KOHTPOJIb COOJIOZCHHUS TPAaBUI TEXHUKH OE30MACHOCTH TIPU TMPOBEICHUH
71ab0paTOpHBIX PabOT B XUMUYECKOM KaOWHETE.

IlpumepHble  Buabl  JAeATejJbHOCTH  oOyyaromuxces ¢ 3IIP,
00yCJIOBJIEHHbIE  0COOBIMHM  00pa30BATEJbHBIMH  NOTPEOHOCTAMH  H
o0ecreyuBaOIIde OCMBICJICHHOE OCBOCHHE COAEpPKAHMU OO0pa3oBaHHUSA 110
npeaMery «XumMus»

Conepxanue BUIIOB AesiTenbHOCTH oOyyatomuxcs ¢ 3[IP Ha ypokax xumuun
OTIpe/IETIAETCS UX 0COOBIMU 00pa30BaTENbHBIMU TOTPEOHOCTIMU. [TloMHUMOIIIMPOKO
ucnonp3yeMpix B DOIl OOO o0mux [ Bcex OOy4aromuxcs BHIOB
JEATEIBHOCTH CIIEAYET YCUIIUTh BUABI JEATEIbHOCTH, CHEU(UUYHbIE I JaHHOU
KaTeropuu  OO0y4arluxcs, JUisi OO0ECHeYeHHs OCMBICIEHHOTO  OCBOCHHS
coJiepkaHusi o0pa3oBaHHUsl 1O MpPEAMETy: YCHJICHHE MPEIMETHO-TPAKTUYECKOM
NEATEIBHOCTY C AaKTUBHM3alUE€l CEHCOPHBIX CHUCTEM; YEpPEIOBAHUE BHUJIOB
NEATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3JU4YHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE
Marepuajia ¢ ONOpOM Ha alrOpUTM; «IOLIArOBOCTh» B W3YYEHHUH MaTepuaa;
UCIIOJIb30BAHUE JIOTIOJIHUTEIIbHON BU3YaJbHOM OMOpHI (TUIaHbI, 00pa3libl, CXEMBI,
m1abyoHbl, onopHbie Tabmuibl). s pazButus y oOydarommxca ¢ 3[1P ymenus
nenaTh  BBIBOJABI, (OPMHUpPOBAHHMSI TPaMOTHOTO PEYEBOTO  BHICKA3bIBAHMS
HE0OXOJAMMO UCIOJIb30BaTh OMOPHBIE ClIOBa U Kiuie. Oco00e BHUMAHUE CIIETYET
YAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepUala: COCTaBICHUE PUCYHOUHBIX H
BepOaJbHBIX CXEM, COCTaBJICHHE TaOJMIl, COCTAaBJICHUE KIacCUPUKAIIUU C
0003HaYE€HHBIMU OCHOBAHUSMU JJIsl KIACCU(PUKALIMKA U HAIIOJIHEHUE UXITPUMEPAMHU
u Jp.

[IpumepHas TeMaTuyeckass ¥ TEPMHHOJOTHYECKAs] JIEKCUKA COOTBETCTBYET
OOIT O0O0.

st obyuaromuxcst ¢ 3I1P cymecTBeHHBIME SIBISIIOTCS MPUEMBbI paOOThI C
JIEKCUYECKUM MartepuaioMm 1o mpeamerty. [IpoBoauTtcs crienuanbHas paboTa To
BBEJICHUIOBAKTHUBHBINCIOBAPHOOYUAIOITUXCICOOTBETCTBYIOIIEH  TEPMHUHOJIOTHUH.
N3yyaeMble TepMHUHBI BBOJSTCS Ha TOJUCEHCOPHOM OCHOBE, OOs3aTenbHA
BU3YaJbHAs TMOJJICPKKA, aJTOPUTMBI pabOTHl C OMpEEICHUEM, OMOPHBIC CXEMBI
JUTSL AKTyaJIM3allii TEPMUHOJIOTH Y.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOT0 001Iero oopa3oBanusi, coctasisieT 136 yacoB: B8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEP KAHUEOBYYEHUA

8 KVIACC

IlepBoHaAYAIbHBIEXUMUYECKHETIOHATHS

[Ipeamer xumun. Poiib XUMHUM B U3HHU YeJIOBEKa. XUMUS B CUCTEME HayK.
Tena u BemectBa. PU3WYECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOax MO3HaHWS B XMMHUHU. UUCThIE BElIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CI0KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB.3aKOH
MTOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENbHAs aToMHast macca. OTHOCHUTENbHAS
MOJIEKYJIApHas Macca. MaccoBasi J0J11 XUMUYECKOTO 3JIEMEHTA B COEMHEHUH.

KomnuectBo BemectBa. Moib. MoisipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHYECKUX COCTMHEHUMN.

du3nyecKue U XMMUUECKUE SBJICHUS. XMMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpAaHEHMsI MAcChl BELIECTB. XUMUYECKHE ypaBHeHUs. Knaccuduxanus
XUMHUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMU, MpaBUiaMu pabOThl B JabOpaTOpUu U
npuémamu ooOpaileHus: ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHHE
(u3MUecKuX CBOMCTB 00pa3loB HEOPraHMYECKUX BEIIECTB, HaOJOIECHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHACHCAIUS BOJABI) U XUMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHHE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) sIBJICHUH, HaOII0JICHUE U
ONMMCAaHUE NPHU3HAKOB MPOTEKAHMS XMUMHUYECKUX peakuui (pas3ioKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCJIOTHI C XJIOPUIAOM Oapusi, pa3ioxeHUe THIPOKCUIA
Menu (II) mpu HarpeBaHuu, B3aMMOICUCTBUE kese3a ¢ pacTBopoM cosit Menu (11),
U3yYeHHE CIOCOOOB pa3JieieHus CMecel: ¢ MOMOUIbI0 MarHuTa, (QUIbTPOBaHUE,
BbITIApUBAHUE, AUCTHILIAINS, XpoMaTtorpadusi, IpoBeIeHNE OYHCTKU MOBAPEHHOM
CoJIu, HAOJIOJEHWE U  ONHCAHME  PE3yJbTAaTOB  MPOBEIACHUS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJENIed MOJEKYII
(IIapOCTEPIKHEBBIX ).

BaxHeimuenpeacTaBuTe IMHEOPraHMYeCKMXBEIECTB

Bo3agyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopoa — 3JeMEHT U MPOCTOE
BemiecTBo. Haxoknenue kucimopoia B Tpupoie, (U3MUYecKue M XUMHUYECKUE
cBoiicTBa(peaknuuropenus).Oxcuapl. [ [pumenenuexucnopoaa.CriocoObt



MOJIYYEHHUsS] KUCTopoAa B Ja0OpaTOpuud U MIPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — auioTponHas MOAUPUKALIMS KACTOPOAA.

TemnoBoit 3¢h(}eKT XUMHUECKON peakluyd, TEPMOXMMHUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT M mpocToe BemiecTBO. HaxokaeHue BoaOpoaa B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOMICTBA, MPUMEHEHHE, CIOCOObI
nonydenus. Knueiorsl u conu.

Mosnsipabiii 00b€M  razoB. Pacuérbl 1O XMMHUYECKHM  ypPaBHEHUSIM.

dusnyeckne CBOMCTBA BOJbl. Boma kak pactBoputenbs. PacTtBopbl.
HacplleHHbIEnHEHACBIIIEHHBIEPACTBOPHI. PacTBOprMOCTEBEILIECTBBBOIE.MaccoBa

s TOJIs1 BEILIECTBA B paCTBOpPE. XMMHUYECKHE CBOMCTBA BOJbI. OCHOBaHHS.
PonppacTBOpOBBIIpHpOAEUBKA3ZHNYETOBEKA. KpyrOBOPOTBOABIBIIPUPOLIE.
3arps3HeHHEeNPUPOAHBIXBOI. OXpaHAMOYUCTKAPUPOIHBIX BO/I.

Knaccudukanuss Heopranmueckux coeauneHuid. Oxcuapl. Knaccuduxanus
OKCHJIOB:  coseoOpasyroue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknarypa okcugoB. Dusmyeckne ©U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcnoBanusa. Kiaccupukauus oOcHOBaHMI: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. HomeHnknatypa ocHoBaHmii. PU3HMYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccugpukanusa kucnor. Homenknatypa kucinotr. Ousnyeckue U
XMMHUYECKUE CBOWCTBA KUCIOT. Psan axktuBHoctm meramoB H. H. bekerosa.
[lony4yeHne KUCIOT.

Comu.Homenknarypaconein. Du3nyecKuenXx uMM4eCKueCBOMCTBACOICH.
[TonyueHnuecosen.

['eneTnyecKasCBA3bMEKTYKIACCAMUHEOPTAHNYECKUX COCTMHEHH.

XumuueckuuaKcnepumeHnm:

Ka4ECTBEHHOE ONPEACIICHUE CONEPKAHMS KHUCIOPOIa B BO3AYyXE, MOJTYyUYEHHUE,
coOupaHue, pacro3HaBaHME M M3yUYEHUE CBOICTB KHUCIOPOJa, HaOII0/IeHNe
B3aMMOJICHCTBHSI BEUIECTB C KHCIOPOJAOM U YCIOBHUS BO3HUKHOBEHMS H
MpeKpalleHus ropeHust (TMokapa), O3HAKOMJIEHHE ¢ oOpasllaMud OKCHAOB U
ONMKMCaHWEe HX CBOMCTB, TNOJy4eHHE, COOMpaHHUE, pPACHO3HABAaHWE U M3YyUYCHHE
CBOMCTB BoJIOpoa (TopeHue), B3aumojencTBue Boaopoja ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHHE BUEOMATEpHANIOB), HAOMIOIEHUE O0pa3loB BEUIECTB
KOJMYECTBOM 1 MoOJb, HCCIIEJOBaHHE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C  OINpPEACIEHHOU
MAacCCOBOM JI0JIEM paCTBOPEHHOTO BEUIECTBA, B3AaMMOJIEMCTBUE BOAbI C METAJJIAMU
(HaTpueMukKaibIreM )(BO3MOKHOUCIIOIb30BAHUEBHUIEOMATEPHUAIIOB),



UCCIIEJIOBAaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pa3IMYHBIX  KJIACCOB,
HaOJI0JIeHNEe U3MEHEHMSI OKPACKU MHAMKATOPOB B PAacTBOPAx KUCIOT W ILIEIOYEH,
nzydeHue B3aumojenctBus okcuna meau (II) ¢ pacTtBopom cepHOM KHCIOTHI,
KUCJIOT C METAJUIAMH, PEaKIUMd HEUTPaIu3alUH, MOJy4eHUE HEPACTBOPUMBIX
OCHOBAaHMM, BBITECHEHHE OJHOIO METajla JPYIMM K3 PacTBOpPa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3aJad I0 TeMe «BakHellme KIacchl HEOPraHU4EeCKHUX
COCIUHEHUINY.

Ilepuoguyecknii 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iementoB JI. U. MenneneeBa. CrpoeHne aToMoB. XHUMHYeECKasl CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble MONBITKM KIaCCUPUKAIMM XUMHUYECKUX 3yieMeHTOB. lloHsATue o
rpynmnax CXOJHBIX 3JEMEHTOB (ILEJOYHBIE M UIIEJIOYHO3EMEIbHBIE METAJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3y0T aM(POTEPHbIE OKCHIBI
Y TUIPOKCHU/IBI.

Ilepuognyeckuii 3akoH. Ileproguyeckas cucrema XUuMAYECKUX AJIEMEHTOB /.
N. MenneneeBa. Koporkonepuoanas ©  JJIMHHONEpUOAHAs  (OPMBI
Ilepnoamueckoi cucreMsl xumuaeckux daeMeHToB 1. . Menaeneesa. [leproapn
rpynmnbsl. @U3HYECKUN CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB IEPUOJA UIPYIIIBI
JJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKMX  3JIEMEHTOB
Ilepnogmueckonn cucremnr . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO TPYIIaM U IEPUOIAM.

3nauenuellepuoanueckoro  3akoHaullepmonnueCcKONCUCTEMBIXUMUYECKHAX
AJIEMEHTOB I pa3BuUTHs Haykn WU npaktuku. J[. M. MenaeneeB — y4€HbIM U
IpaXXIaHHH.

Xumnueckascssszb. KoBaneHTHas(MonsipHasnHENOSPHAST ) CBSI3b.
DIIEKTPOOTPULATETbHOCTBXUMUYECKUXIIEMEHTOB. IOHHASCBSI3b.

CrenenpokucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIEPEAKLINH.
[IpouecChIOKUCIEHUANBOCCTaHOBIEHU . OKUCIUTEIMUBOCCTAHOBUTEH.

Xumuueckuiiykcnepumennt.

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJCICTBHE
TUAPOKCUIA LHWHKAa C pPACTBOpPAMU KHUCJIOT M IIEJIOYEM, NPOBEIAEHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS).

Mesicnpeomemmnbieceazu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU HM3yYEHUM XHUMUU B 8§ Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJb30BAHUE KaK OOUIMX €CTeCTBEHHO-HAYYHbIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIMUXCA CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecCTBEHHO-HAYUHbIE MOHSTHS: HAy4YHBIM (haKT, TUIOTE3a, TEOPHs,
3aKOH, aHaJIW3, CHHTE3, KiIaccupukanus, TMEepUOANIHOCTh, HAOIIOACHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsii, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHUE BEIECTBA, Ta3, (PU3WUECKUe BETUUUHBI, €IUHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus:porocuntes,npixanue,o0mocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaAIIBI, TOPHBIE TOPOIbI,ITOJIE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBouxumMudeckasipeakiusi

[Iepnognuecknii 3akoH. [lepuoauyeckas cucrema XuMAYECKUX AJIEMEHTOB /.
N. Menpeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBONCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kajdus, Kaldblud M HX
COCIMHCHUA B COOTBETCTBUM C TOJIO)KEHUEM 3JeMeHTOB B Ilepmommueckont
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XMMHUYECKON CBS3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THMNA KPUCTANIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEMIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJaccaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakivii Mo pa3InyHbIM pU3HAKaM (TI0 YUCITY
U COCTaBy Y4YacTBYIOIIUX B PEAKIMU BEIIECTB, MO TerioBoMmy 3¢ dekTy, 1o
VM3MEHEHHUIO CTEMEHEW OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTajlnu3aTopa). IK30- U IHIOTEPMHUUYECKUE PEAKIIUH, TEPMOXUMHUUECKUE
yYpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPATHUMBIX XUMUYECKUX peakiusix. [IoHsITHe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonaTue 0 xumMuueckom paBHOBeCUU. DAKTOPHI,
BIUAIONIME HAa CKOPOCTh XHMHUYECKOW pEAKUUU M TOJIOKEHUE XHUMHUYECKOIO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  pPEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHOMPeaknu.CocTaBIeHUEypaBHEHUM



OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMi C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

TeopusadneKTPOIIUTUYECKON  TUCCOUUALUU. DIEKTPOIUTHIMHEIIEKTPOIUTHI.
Kartnonsl, annoHbl. MexaHu3M JIUCCOLMAIIMM BELIECTB C Pa3jIM4YHBIMU BHUIAMH
xuMHuueckon cBsizu. Crenens aucconurannu. CUabHbIE U ClIa0bIe JIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBUs NPOTEKaHUS peakluii HOHHOrO OOMeHa,
IIOJIHBIE WM COKpAlIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHU U COJICH B CBETE MPEACTABICHUN 00 3IEKTPOIUTUYECKONANCCOIHAIIHH.
KauecTBeHHbIe peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

XumuueckuiiaKcnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIMIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura M anMmasa), CIOKHBIX BEIIECTB
(XxJopuga HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaklnu
OT BO3JCHCTBUS PA3NIUYHBIX (PAKTOPOB, HCCIEAOBAHHE SJIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpPOLECCa JUCCOLMAIMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOKHO  HCHOJB30BAaHUE BUAECO MAaTEpPUAJIOB), IPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJCJIEHUE Tra3za, oOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIMMA
(ropeHue, peakluy pas3ioXKeHHs, COSAMHEHNUs), paclo3HAaBaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOLIBIO KAaYECTBEHHBIX pPEAKUUMi HAa HMOHBI, PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeranibiMux coeAuHeHUs!

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3nuecKue CBOICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKME CBOWCTBA Ha IpUMEpe  XJIopa
(B3aMMOJEHCTBUE € MeETallaMH, HEMeTajulaMH, Lieno4Yamu). XJIOpOBOAOPOI.
ConsiHass KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHM3M YeEJOBEKa. BaxHeWmme XJIopuabl U UX
HAXO0XKIECHUE B IPUPOJIE.

OO6mast xapaktepuctuka 371eMeHTOB VIA-rpynmnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIe CTENEeHU okucieHus. CTpoeHue U (pusnueckue CBOMCTBa
MPOCTHIX BEILIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHbIE MOAUGUKALIUN KUCIOPOa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3NYECKUE U
XUMHUYecKkue cBoMcTBAa. OKCHABI Cepbl KAK MPEICTABUTENIM KHUCIOTHBIX OKCHIOB.
CepnHas kucinoTa, (QU3HYECKHE HM XHMHYSCKHE CBoMcTBa (oOmupe Kak
MpeICTaBUTeNsl Kjacca KUCIOT W crenududeckue). XUMHUYECKHE peakluHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJYyYEHHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAUECTBEHHAS pEaKLIMs Ha



cynbdar-uoH. HaxoxxmeHue cepbl U €€ COCIUHEHHM B MPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCIUHEHUSIMH Ccepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpOCTpaHEHUE B MPUPOJE,
dusnueckue uxumuyeckue cpoicta.KpyroBopor azora Bnpupoae. AMMHUAK, €r0
du3nueckrue 1 XUMUYECKHE CBOMCTBA, MoydeHue u npuMenenne. Coiu aMMOHUS,
uX pU3NYECKUe U XMMHUECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe, (PU3NYECKHe U XUMHUYECKHUE
CBOMCTBa (00IIME Kak TWpEeACTaBUTENS Kacca KHUCJIOT M crnenuduueckue).
Hcnonbs3oBaHne HUTPATOB U COJEH aMMOHHMS B KAaueCTBE MHUHEPAIbHBIX
ynoopennii. XuMu4eckoe 3arps3HeHUe OKPYKaIoIIeH cpe/ibl COeIUHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arps3HEHHE BO3MyXa, MOuBbl U BoA0EMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, GuzMUecKre M XUMHUYECKHE CBOMCTBA.
Oxkcundocdopa(V)udochopraskuciora,puznyeckue HMXUMHYCCKUE CBOWCTBA,
nonyuyenue. Mcnonb3oBanue GochaToB B KaueCTBE MUHEPATIBHBIX YAOOPEHUH.

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHs.  YTIIIEpOJA,  aJUIOTPOITHBIE
MOAU(DUKALIMKM, PACHPOCTPAHEHUE B MPUPOJE, (PU3HUECKHME UM XHUMHYECKHE
cBoiicTBa. Ancopouusa. Kpyrosopot yriaepona B npupojae. OKcuansl yriaeposaa, ux
bu3nuecKkre 1 XMMUYECKHUE CBOMCTBA, JIEUCTBHUE HA )KUBBIE OPTaHU3MBI,IIOJyUYCHUE
Y PUMEHEHHE. DKOJIOTUYECKHE MPOOIIEMBl, CBSI3aHHbIE ¢ OKcHIoM yriepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3(dekT. YrosbHas
KHCJIOTa U €€ CONM, UX (PU3HYECKHE U XMUMHYECKHE CBOMCTBA, IMOIYYEHUE H
npumeHenue. KauectBeHHass peakiuss Ha kapOoHaT-uoHbl. Vcnomb3oBaHue
KapOOHATOB B OBITY, MEJAUITMHE, MPOMBINIJICHHOCTH U CETHCKOM XO35HCTBE.

[lepBoHavaNbHBIE MTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHHSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH,3TaHoJ, TIIUIEPUH, YKCYCHASIKUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOAOB (Yrojib, MNPUPOJHBIA ra3, HePTb),
MPOJYKThl UX MepepaboTku (O€H3MH), UX pOoJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: KUpaAX, OCNIKaX, YIJIEBOIaX — U UX
poir B KM3HM 4eJiOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKHX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHuuii, ero ¢usnueckue U XUMHUYECKHME CBOWCTBA, IMOJIY4YEHUE U
npumeHenue. CoeguHeHust KpeMHuus B mpupoze. OO1ire npeacTaBieHus: 000KCH e
kpemHuss (IV) u kpemHueBoil kuciore. CHIMKaThl, HUX HCIOJIH30BAHUE B
OBITY,BIPOMBITIUICHHOCTH. BaskHeHITneCTpouTeIpHbIeMaTepHallbl: KepaMHUKa,



CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpoGiaemMbl Ge30MmacHOro MCMOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuiiakcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMA HA XJIOPUA-HOHBI M HAOIIIOICHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKarolre (U3MUECKUE U XUMHUYECKHE CBOWCTBA
TaJIOT€HOB U HX COCAMHEHWH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ oOpasliaMu XJOpUI0B (TAJIOTCHHUIOB), O3HAKOMIICHHE C
oOpasnaMu  ceppl M €€  COCAMHEHUSAMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHUE TIpoliecca OOYTIMBaHUs caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHUYECKHUX CBOMCTB
pa30aBJIEHHOMN CEPHON KUCIIOTHI, TIPOBEICHUE KAUECTBEHHOM peakuu Ha CyibgaT-
MOH U HaOMIOJIeHUE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (DU3NYECKUMU
CBOMCTBaMH a30Ta, (ocopa W UX COECOAUHEHUN (BO3MOMKHO HCIOJb30BaHUE
BUJIEOMATEPUATIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX yIOOpEHUIA, TOIyYCHHE,
coOupaHue, pacrno3HaBaHWE€ U U3YyYEHHWE CBOWMCTB aMMHaKa, I[POBEIACHHE
KaueCTBEHHBIX pEakIuid Ha HWOH aMMOHHMS U QochaT-uOH U U3yUYEHUE
MPU3HAKOBUXIPOTEKAHUS, B3aUMOJCHCTBUEKOHLICHTPUPOBAHHONA30 THOMKUCIIOTHIC
Melbl0 (BO3MOKHO HCIIOJIb30BAaHUE BHJACOMATEPHUANIOB), M3y4YCHUE MOJeen
KPUCTAUIMYECKUX PEIIETOK anmasa, rpaduta, (QymiepeHa, O3HAKOMIIEHHE C
IPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOra3a, MOJy4YeHUE, COOUpPAaHUE, PACIIO3HABAHUE U H3YUYEHUE
CBOMCTB YIJICKUCIIOTO rasa, MPOBEICHUE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3yYEHUE [PU3HAKOB MX MPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKIIMEN CHIIMKATHOW MPOMBILIIJIEHHOCTH, PEIIEHNE YKCIIEPUMEHTAIbHbBIX3aa4
1o TeMe «BakHelIe HeMeTaulbl U UX COCIUHEHHUS.

MeTanabIMUX COeIMHEHUs

OO01mast xapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoil cucreme xumuyeckux osnemenros /. N.
MenpaeneeBa u ctpoeHusi arToMoB. CTpoeHHE METaaioB. Meramueckasl CBA3b U
METAJUIMYECKAas] ~ KpPUCTA/UIMYECKas  PEemeETKa.  DIEKTPOXMMHUYECKUU  psif
HanpsDKeHUN MeTawoB. OU3NYecKre U XUMUYECKHUE CBOWCTBa MeTaiioB. O0mue
CrocoObl TONMyYeHHs MeTauioB. [loHsATHE O KOPpPO3WMU METaJIOB, OCHOBHBIC
CrocoObl 3alUThl WX OT Kopposuu. CmaBel (CTadb, YYryH, TIOPATFOMUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[Ilenounsie MeTaIbl: MONOXKEHNUE B llepuoanueckon cucTeEME XMMHUYECKUX
snemenToB . M. MenpaeneeBa, CcTpoeHHE UX aTOMOB, HaXOXICHUE B IPHUPOJIE.
duznvyecKueNXUMUIECKHECBONCTBa(HATpUMepeHaTpUsIuKaus ). OKCUIbIN



TUAPOKCUABl HaTpusi W Kanus. l[IpuMeHeHHne IIeNOYHBIX METAUIOB U HX
COCIMHEHUMN.

[[lenoyno3emenbHble METAJUIbl MarHMid M KaJbLMW: IIOJIOXKEHHE B
Ilepnoguueckon cucreme xumuueckux snemeHToB . M. Menneneesa, ctpoeHue
MUXaTOMOB,Hax0XIeHHEBIpUpoae.du3znueckue HMXUMUYECKUECBOMCTBAMArHUS H
Kanplua. Baxuelmme coeAuMHEHUS KanblUs (OKCHI, THAPOKCUI, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomunMit:noNnoxeHueBl lepuoanueckoricncTeMEXUMHYECKUXAIEMEHTOB [
N. MenneneeBa, CTpO€HHME aToma, HaxXOXKICHHE B npupone. PuU3MUECKHE H
XUMHUYECKUE CBOMCTBA altoMUHMsI. AMGPOTEpHBIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIFOMUHUS.

Keneszo: nonoxenue B [lepruoguyeckoid cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. Menneneesa, CTpoeHHE aroMa, HaxoxiacHue B Inpupoae. Ddusznueckue u
XxuMuueckue corctBaxenesa.Oxcunbl,ruapokcuasiuconnxeneza(ll)mxenesa (III),
MX COCTaB, CBOWCTBA U ITOJIyYEHHE.

XumuueckuuIKcnepumenm:

O3HaKOMJIEHUE C o00pa3laMl METauUIOB U CIUIaBOB, HUX (PU3NYECKUMHU
CBOMCTBaMH, M3YYECHHME  PE3yJNbTATOB  KOPPO3UMM  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUJIEOMATEPUAIOB), OCOOCHHOCTEN B3aMMOJCIHCTBUS OKCHJA
KaJIbLIUSI U HAaTpusi C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUAITIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHHUS KEJIe3a B KUCIOPOAE
(BO3MOKHO  MCIIOJIb30BAHME  BHJIEOMATEPUANIOB), TPU3HAKOB  IPOTEKAHUs
Ka4y€CTBEHHBIXPEAKIUHANOHBI: MATr HUS, KAJIbLIVS, AJIFOMUHUS, INHKA, )KETIe32
(IT) u xene3a (II1), menu (I1), HaOMrOIEHNE U ONMKUCAHKUE MPOLIECCOB OKPAIIMBAHUSA
IJJaMEHU HWOHAMHU HaTpHs, Kalusg U Kanblus (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATHOMUHHUS
¥ TUJIPOKCH/IA LIMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 337a4 o TeMe «Baxueiimme
METAJIbl U KX COCTUHEHHUSI.

XUMHUAHOKPYKAKOLIAsCpeaa

BemectBa m Marepuansl B IMOBCEIHEBHOW JXKM3HU 4YeJIOBEKa. bezomacHoe
MCIIOJIb30BaHME BEUIECTB M XMMUYECKHUX peakuui B ObITy. IlepBas momois npu
XUMHYECKUX 0KOTraxX U OTPABIICHHUSIX.

XHAMHMUYECKOE 3arps3HEHUE OKpYXarolleld cpenbl (mpelenbHas AOIMyCTUMast
KOHIleHTpanus BeuecTs, aaiee — [1JIK). Posb xuMun B pelieHN 3K0JIOTHYECKUX
mpooIIeM.

Xumuueckuiakcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
Marepuabl).

Mescnpeomemmnwiecensu



Peanuzamus MeXnpeaIMETHBIX CBsI3e€d NMpU HM3yYeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TMOHITHM, SBISIOIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIe MOHSTHSA: HAY4YHBIA (pakT, THUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, Kilaccudukamus, TMEePHUOJUYHOCTb, HAOIIOIEHUE,
AKCIIEPUMEHT, MOJCITUPOBAaHNE, HW3MEPEHHE, MOJCNb, SBICHUE, TApHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

dusuka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIHI,U30TOIIbI,
PaZOaKTUBHOCT, MOJIEKya, ANEKTPUUIECKUI 3apsij, IPOBOJHHKH,
MOJIyIPOBOJIHUKH,  JTUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, pacTBOP, PaCTBOPUMOCTD, KpUCTAIITUIECKAsI
pemérka, CIulaBbl, (PU3UYECKHE BEIUYMHBI, €IUHUIBI U3MEPEHUs, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMA, MUHEpAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TOPOAbI,IIOJIE3HBIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBLI I1O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIEPE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JIOCTHTAIOTCS B XOJ€ OOy4YeHUS XMMHH B €IUHCTBE y4eOHOU u
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUMCKUMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH, IPUHITHIMUA B
oOlllecTBe MpaBWJIaMU M HOPMaMH TIOBEJCHHS U CIOCOOCTBYIOT IIpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN O0yUYarOIIUXCS.

JIM4HOCTHBIE ~ Pe3yNbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM TMO3UTHBHBIX LEHHOCTHBIX OpHUEHTAIMHd U
pacIIMpeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuOTHYECKOTOBOCTIUTAHMA

LIEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAUI0, INTOHWMAaHUs 3HAYEHUs XMMHUYECKOM HAYKM B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaiuen o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM MU OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOTOBOCTIMTAHMS:

MPEJCTABJICHUS] O COLMAIBHBIX HOPMAaxX U IIPaBUJIaX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM JEATENbHOCTU MpHU
BBITIOJTHEHUN Y4YEOHBIX, TO3HABATEIBHBIX 3aJlad, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIIM B TIPOIIECCE OTOM y4eOHOM JESITENBbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMIOBEJCHHE W IIOCTYIIKM CBOMX TOBAPHUILEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUM MTOCTYIIKOB;

3) HIEHHOCTHHAYYHOTOTIO3HAHNS

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEUIECTBE M XMMHYECKOW PEAKIINH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTUSl HAyKHM M COCTaBJISIOIIUE
OCHOBY JJI TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL TPUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
IIPUPOTHOMN CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

ITI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJIOJaeMBIX IPOIIECCOB U SBIICHUH,
MO3HABaTEIbHON, MHGOPMAIIMOHHON M YUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIC
HaBBIKOBCAMOCTOSTEIbHOUPAOOTHICYYEOHBIMUTEKCTAMU,CTIPABOYHON



JUTEPATypO, JIOCTYIHBIMM TEXHHYECKUMH CpPEICTBAMU HH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JIHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CHOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM M HMCCIEI0BAaTEIbCKON
JESTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOyud€HUs B
JIaJbHEHIIEM;

4) hpopMHPOBAHUSIKYJIbTYPHI3T0POBHSI:

OCO3HAHME IICHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOLICHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 37J0pOBBIA 00pa3 >KM3HHU, OCO3HAHME IOCIEIACTBUI U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS AJIKOr0Jis, HAPKOTUKOB, KypeHHUsI),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBuUi  OE30MacHOCTH TMpH  oOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B ObITY U peanbHOM KU3HH;

5) Tpy10BOTOBOCTIMTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YyUYEHHUIO Tpodeccuil u Tpyia pa3inyHOro poja,
YBaXEHUE K TPYyAYy U pe3yibTaTaM TPYIJOBOM NEITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHSA MPEAMETHBIX 3HAHUW 10 XHWMHUH, OCO3HAHHBIA BBIOOP
MH/IMBUIyaJIbHOM TPaeKTOPUU MPOJOJDKEHHSI 00pa30BaHUs ¢ yYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCHEMIHOW MPO(eCCHOHATBHON AeATEIbHOCTH U PAa3BUTUSI HEOOXOIUMBIX YMEHUIA,
TOTOBHOCTB aJalTUPOBATHCS B NPO(ECCUOHATBHOU Cpee;

6) IK0JIOTrHYEeCKOTOBOCTIHTAHUS:

HKOJIOTHYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAHUE IIEHHOCTH 310POBOIrO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY
(¢u3nyecKkoMy M TICUXHYECKOMY 3J0pPOBbIO, OCO3HAHHE ILIEHHOCTH COOIIOACHUSA
PaBUIIOE30MIACHOT OIIOBEICHUATIPUPAOOTECBEIECTBAMU,ATAKKEBCUTYALIMSIX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOWIEH MPUPOIHONU CPENOM, ISl OBBILICHUS
YPOBHSI  3KOJOTHYECKOW  KYyJIbTYpbl, OCO3HaHUS TJO0AJIbHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIeM M MyTeH UX pPELIeHUs MOCPEACTBOM METOJIOB XUMUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLMAIIBHOMN IIPAKTHUKE.

METAIIPEIMETHBIEPE3YJIbTATBI

B cocraBe MeTanpeaIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(dbopMHpOBaHUA MUPOBO33PEHUS OOIIEHAYYHbIE MOHATUS (3aKOH, TEOPHUS, IPUHIIUII,
runore3a, (¢akT, CHCTEeMa, TMpollecc, OSKCIEPUMEHT U Jpyroe.), KOTOphIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEeIMETax M IMO3BOJISIIOT Ha
OCHOBE3HAHUNU3ITUXITPEAMETOBPOPMUPOBATHIIPEICTABICHUEOETOCTHON



HAy4YHOM KapTUHE MHUpa, U YHUBEpCaJIbHbIC yueOHbIE AEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIEC), KOTOphIE OOecreuynBaroT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHWIO W OCYIIECTBICHUIO y4eOHOM
JIESITCIIbHOCTH.

Io3HaBaTe/ibHbIEYyHUBEPCAJIbHbIEYUYeOHbIeIeHCTBHUS

ba3oBble Jiornueckue AeMCTBHA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JOTHYECKOTO MBIINUICHUS MPU OCBOCHUU
3HAHUW: PACKPBIBATh CMBICI XUMHUUYECKUX TOHATUM (BBIACIATH MX XapaKTEpPHBIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHATHSIMHU), UCIOJIH30BAThH
MOHATHUS I OOBSICHEHHSI OTACIBHBIX (DAaKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUM [T KJIacCU(UKAIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUM,
yCTaHABJIMBaTh MPUUYUHHO-CIICJICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3y4YCHHS,
CTPOHTH JIOTUUECKHE pacCyKIeHUs (MHIyKTHBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKITFOUCHUS

YyMEHHUE TPUMEHSATH B TMPOIECCE IO3HAHUSA TMOHATUS (MPEIMETHBIE U
MeTaInpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yEeMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEJCTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJJIEMEHTa), XUMHUuYeckas QopMmyna W ypaBHCHHE
XUMHUYECKON peakiy — IpH PEIICHUU y4eOHO-TI03HABATENIbHBIX 3a/a4, ¢ Y4ETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATH U XapaKTEPU30BATH CYIIECCTBEHHBIC
PU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUUECKUX BEIICCTB U XMMHUYCCKHX PEaKIIHi,
BBISIBJSITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBS3H M
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

Bba3oBriencciienoBaTe/IbCKHeAeiiCTBUA.

YMEHHUE HCIOJb30BaTh IMOCTABJIICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHMS, & TAKXKE B KAYECTBE OCHOBBI 1T (POPMHUPOBAHUS THIIOTE3bI TTOIIPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

MPUOOPETEHUE OMbITa MO TUJIAHUPOBAHUIO, OPraHU3AlMd W MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJIOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, GOpMYyJIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3YyJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIISITE OTYET
0 MPOJIeNIaHHOM padoTe.

PaGoracundopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM WHTEPIPETHPOBATH HWH(OOpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM TPEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX MUCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpKaHUS, CIPABOYHbBIC
mocoOus, pecypchl WHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;



YMEHHE NPUMEHATh Pa3InYHbIE METOJbl U 3alpochl IPU MOUCKE U O0TOOpe
MHPOpPMALMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX [UIsl BBIIOJIHEHMS
y4eOHBIX U MTO3HABATENbHBIX 3a7a4 ONpPeAeAEHHOrO THIA, TPUOOpPETEHHE OMbITa B
o0JacTl UCHOJB30BaHUSA HWH(GOPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUEKYJIbTYPOHAaKTUBHOT OMCII0JIb30BaHUAPA3INYHBIXTOUCKOBBIXCUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (JOpMY IIpENCTaBICHUS HHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/adyd  HECJIOKHBIMU CXEMaMH, JharpamMmamu,
apyrumu GopMamu rpaduKd U UX KOMOUHAIUSIMU;

YMEHUE UCIOJIb30BaTh W aAHAJU3MpPOBaTh B Ipolecce Y4YeOHOU W
MCCIIEIOBATENbCKON JIESITENbHOCTH MH(GOPMAIIMIO O BIUSHUM MPOMBIILICHHOCTH,
CENBCKOTO XO3SMCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKpYXKaroled IPUPOAHOU
Cpelbl.

KoMMyHHKaTHBHBICYyHUBEpPCAJIbHbICYYeOHbICACHCTBHSA:

YMEHMs 3a/aBaTh BONPOCH (B XOA€ Juajora W (Wiau) JIUCKYCCHM) IO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUSA
OTHOCUTEJIBLHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NOPEACTaBIATH  IIOJIYYEHHBIE  PE3yJIbTaThl  [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALNIO
pPE3yNbTATOB BBHIMOJHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1abOpaTOpPHOro OIbITA,
nabopaTopHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YMEHMsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATENbCKOW  JEATEIbHOCTH  MpPU  PELICHUH
BO3HUKAIOIIMX MpoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyXaeHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ LITYPMbD», KOOPAMHALIUS
COBMECTHBIX JECHCTBUM, OINpEAEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryiasitTuBHbIeyHUBEpCAJIbHbICY4YeOHbICACHCTBUSA:

YMEHUE CaMOCTOSITEIbBHO ONpPENeNsATh LENU JeATEeIbHOCTH, IUJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeILHOCTD, BHIOUPATh Hanbosee 23PGeKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBJISATh WM KOPPEKTUPOBAThH
MPEUIOKEHHBIM  AJITOPUTM  JACHUCTBUM TIPU  BBITOJIHEHUM 3aJaHUA C Y4YETOM
MOJIyUYEHHUSI HOBBIX 3HAHMHM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW UEIH, YMEHHE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEIAraeMbl€ B YCIOBUU 331aHUN.

HPEAMETHBIEPE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTENbHOIO
collepKaHMs, YCTAHOBJIEHHOTO JMaHHOW (enepanbHO paboyeil mporpaMMonu,
BBIJIETISIOT:0OCBOCHHBICO0YUaIOIMMUCSIHAY YHBI€3HAHHU S, yMEHUSIUCTIOCOOBI



nercTBul, crnenuduueckue A IpeAMETHOM o0nacTtu  «XUMHUS», BHUJBI
NEATEIBHOCTH [0  MOJYYEHWID HOBOIO  3HAaHWUS, €ro HHTEPIPETaLNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xonIty oOydenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:

e PpACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSITUH: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJIAPHAs Macca,
MaccoBasi 10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPUKalus peakiuil: peakiuu
COCAMHEHUS, PEAKIMU PaA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
o0OMEHa, 7K30- U HIOTEPMHUUECKUE PEAKIUH, TEIIOBON 3PPeKT peakuuu,
AJIpO aToOMa, SJIEKTPOHHBIN CIION aToma, aTOMHasi OpOUTalb, pajuycaToma,
XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAsI CBA3b, NOHHAS
CBSI3b, HWOH, KaTHOH, aHHWOH, PacTBOpP, MaccoBas [JOJiSI BELIECTBA
(TIpolieHTHAsl KOHIIEHTpAaIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTH ATU TOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUI;

¢ HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY JUIsI COCTaBjieHUs Gopmy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

¢ ONpEAENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHb  OKHCJICHUSI  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COEIUHEHUN T10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W HWOHHAs) B
HEOPTraHMYECKUX COCIUHEHUSAX;

o packpeiBatb cMmbica [lepuoamueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT UX ToyiokeHusi B Ilepumoamdeckoit cucrteme,
3aKOHOB COXpPAHEHUSI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHAa ABOTrajpo;

o ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuognaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3nyaTh TOHITUS «IJIaBHas
noarpynmna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpynmna)», mansie u
OoJIbIIINE TIEPUOJBI, COOTHOCHUTH OOO3HAYECHHUS, KOTOpPhIE HMMEIOTCS B
tabauie «llepmomnueckas cucteMa Xumudeckux osnementoB JI. M.
MeHienieeBa» CUlCIOBbIMUXAPAKTEPUCTUKAMUCTPOEHUSIATOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, o0liee YhCiio 3JIEKTPOHOB
U paclpeiesieHre UX MO 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUITMPOBATh XUMHYECKUE DJIEMEHThI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YMCIy W COCTaBY YYAaCTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TEIIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAa4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHUMHUYECKUX TMPEBPAIICHUI B
Pa3IUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaCCHIBEIIECTB,
MAacCOBYIO [IOJII0 XMUMHYECKOTO »JJeMeHTa Mo (opmylie COeAUHEHUS,
MAacCOBYIO JIOJIO BEIECTBA B pPacTBOpe, MPOBOJIUTH pPacdy€Thl IO
YPaBHEHUIO XUMUUYECKOUN peaKInu;

IPUMEHSTh OCHOBHBIE OIEPAllMH MBICIUTENBHON AEATEIBHOCTH — aHAJIU3U
CHUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTEMaTHU3alldio, KiIacCHU(UKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBS3€M — ISl M3Y4YEHHS] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIUi, €CTECTBEHHO-HAYyUYHbIE METO/bI
MO3HaHUsl — HaOJI0JCHUE, U3MEPEHHUE, MOJICTUPOBAHUE, AKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

cledoBaTh  IpaBWJIaM  MOJIb30BaHUS ~ XMUMHYECKOM  MOCyIol |
JTa00paTOpHBIM O0OPYJIOBAaHMEM, a TaKXke TMpaBujaaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TI0 BBIOJHEHUIO
JTa00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHUI0O U COOUpPAHUIO
ra3oo0pa3HbIX BEMIECTB (BOJOpOJAa U KHUCIOpOJa), MPUTOTOBICHUIO
pPAaCTBOPOB C OMPEIECIEHHOW MAacCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJAHUPOBAaTh W MPOBOJUTH  XUMUYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCJIOT C MOMOIIBI HHANKATOPOB
(;makmyc, henondranenuH, METHIOPAHK U JPYTHE).

K xonity oOydenus B 9 Kkjacce npeamMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJEKYJa, HMOH, KAaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPULIATENBHOCTD, CTEIEHb
OKHCJICHUS, XUMUUYECKasl peaKklus, XUMUUeCKasl CBSI3b, TEIIOBOM A(deKT
peakinuu, MOJb, MOJSIpDHBIA  O0BEM,  pacTBOpP,  DICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJEKTPOIUTUYECKAs AHCCOLMAIMSA, PEAKIUU HOHHOTO
oOMeHa,KaTaIn3aTop,XMMHUUYECKOEPABHOBECHE,00paTUMbIEN



HEeoOpaTUMBbIE pEaKINK, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PpEaKIIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE,AJNIOTPOIIHS,
aM(OTEPHOCTb, XUMHUYECKast CBSI3b (xoBaJsIeHTHA, VOHHAA,
METAJJIMYeCcKas), KpHUCTAUIMYECKasi pemérka, KOppo3us METaILIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUUH, NPEAEIIbHO JIOMyCTUMAs
koHueHntpanus [TJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BELIECTB U X MPEBPALLICHUII;
WCIIOJIh30BaTh XMMUYECKYI0O CHUMBOJHMKY JUISI COCTaBJieHHUS (hopmyn
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

ONPEAETATh BAJIEHTHOCTh U CTEIEHb OKUCICHUAXUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, [MPUHAMIEHKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1Mo (opmyliaMm, BUJ XUMUYECKON
CBSI3U (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCMHEHUSX, 3apsA]l MOHA MO XUMUYECKON (opmysie, XapakTep cpeinl B
BOJIHBIX PAacTBOPAax HEOPraHUYECKUX COCAUHEHUU, TUIl KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbica llepuognueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 TMOHUMAHHUE: OMNHUCHIBATh M XAPAKTEPU30BATH
Tabnuunyto popmy Ilepuoguyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpynma)», manbie U OONBIINE TEPHOJBI, COOTHOCUTH
0003HAauEHHUs, KOTOpbIE MMEITCA B MEPUOJAMYECKONW Tabmuie, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHHSI ATOMOB XMMHUYECKUXDIJIEMEHTOB
(cocTaB u 3apsan sapa, o0IIee YUCIIO IEKTPOHOB U paclpe/ieNIeHUe UX o
AJIEKTPOHHBIM CIIOSIM), OOBACHSTH 00IME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOWCTB JJIEMEHTOB M HMX COCAMHEHUW B MpEJeiiax MajbIX IMEPUOJIOB U
[JIaBHBIX MOJATPYMIT C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE JJIEMEHThI, HEOPTaHUYECKHUE BEIECTRA,
XUMHUYECKHE peakiuu (M0 YMCIy U COCTaBY YYacCTBYIOIIUX B PEAKIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 MU3MEHEHUIO CTENeHEeNH OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U ClEeUUPUUECKHEe XHUMHYECKUE
CBOMCTBA TPOCTBIX M CIOXHBIX BEIIECTB, NOATBEP)KAAas OIUCAHUE
MIPUMEPAMHU MOJIEKYJSIPHBIX M HMOHHBIX YPAaBHEHHU COOTBETCTBYIOLIMX
XAMHUYECKHUX PEaKIIN;

COCTaBJISITb YPABHEHUS DJJICKTPOJUTUUECKOW JUCCOLUMAIMUA  KHUCIOT,
LEJI0YEN U COJIEH, ITOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, YypaBHEHHsI peakluid, TOATBEPKIAIONINX CYIIECTBOBAHHE
TEeHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3INYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHMA
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA,
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XHMHYECKUX TIPEBPAIICHUNA B Pa3IMYHBIX
YCITIOBHSX;

BBIUMCIISITH OTHOCUTEILHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacCHIBEIIECTB,
MacCOBYIO JIOI0 XUMHYECKOTO D3JIeMEHTa 1Mo (QopMylie COCTUHCHUS,
MacCOBYIO JIOJIO BEIIECTBA B PacTBOpPE, NPOBOIUTH PACUETHl IO
YpaBHEHUIO XUMUYECKON PEAKITUH;

COOIOIAaTh TpaBUJiIa MOJI30BAHUS XUMUYECKOW TIOCYI0N MIabopaTOpHBIM
o0opyJoBaHuEM, a TakKe TMpaBuia oOOpalleHusi C BelIecCTBaMH B
COOTBETCTBUM C HWHCTPYKIIUSMH TI0 BBITTOJHCHHUIO J1a0OpPaTOPHBIX
XUMUYECKUX ONBITOB IO TOJYYEHHI0O MU COOHUPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHUaKa U YTIEKUCIIOTO ra3a);

IPOBOJUTH PEAKIINH, TTOITBEPKAAIONTUE KaUeCTBEHHBIN COCTaBPa3IMUHbIX
BEIIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPUA-, OpOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuiukar-, cyibdar-, TUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HWOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIAE B BOHBIX
pPacTBOpaxX HEOPTraHUYECKUX BEIIECTB;

PUMEHSITH OCHOBHBIE OTEpPAllUU MBICTUTEIBHON NESITEIbHOCTH — aHAIIU3H
CUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEMaTU3aIMI0,  BBISABJICHUE
MPUYMHHO-CJICACTBEHHBIX CBSI3e — JUIsI M3YYCHHS CBOMCTB BEIIECCTB H
XUMUYCCKUX PEaKIHUi, ECTECTBEHHO-HAYYHBIC METOMBI TIO3HAHHS —
HaAOJIO/ICHNE, M3MEpPEHNEe, MOJEIHPOBAHUE, SKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHYECKOEIIVTAHUPOBAHMUE
8 KUIIACC

KounyecTBouyacon
Ne HaunmenoBanmnepasaenoBu duekTpoHHbIe(LMPOBHIE)
KonTpoibHbie IIpakTuyeckue
n/m TeM NMPOrpaMMbIl Bcero odpa3oBaTebHbIepecypChl
padoThbI padoTsbI
Pa3nenl.llepBoHayalibHbIEXUMUYECKHETIOHSATHS
XuMHs — BaKHast 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bu6mmorexal [OK

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

YeJIoBeKa

12 BemecTBanxummuaeckue 15 1 bu6mmorexal [OK

' peakiuu https://m.edso0.ru/7f41837c

Uroromo pazneny 20

Paznen2.BaxueilimuenpeacraBuTeJJMHEOPraHUYeCKMXBEIECTB
91 Boznyx.Kucnopon.Ilonsitue 00 6 bubmuorexkal [OK

' OKCHIaxX https://m.edso0.ru/7f41837c
29 Bonopon.Ilonstueokucnorax u 3 1 bu6nunorexal [OK

' COMIAX https://m.eds00.ru/7f41837c
93 Bopna.PactBopsl.IlonsTHE0O 5 1 1 bubmuorexkal [OK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuorexal [OK

HEOPr aHUYECKUXCOEeJUHEHUM

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

Hroromo paznery 30

Paznen3.llepuoguueckniizakonnllepuoguueckascucremaxummnieckuxdjiemenToB/l.M.MenesieeBa.CTpoeHneaToMoB. XUMHYECKAs

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE pPeaKkuuu



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

Ilepuoanueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bu6nmumorexal [OK
XUMH4YecKuxaaeMeHToB/l. M. https://m.edsoo.ru/7f41837c
MenneneeBa.CtpoeHuearoma
XUMUYECKasCB3b. BuGmorexal [OK

32 OxucnuressHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIbHBIEPEAKIIUU

Hrororo paszeny 15 ﬁt?{ij:j;/d;fdizggjﬁf41837c
PezepBHOCBpeMs 3 bubmorexallOK

https://m.edso0.ru/7f41837c
OBIIEEKOJIMYECTBOYACOBIIO 68

[TPOI'PAMME



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

9KJIACC

KosaunvecTBouyacon DJIeKTPOHHbIE
HaumeHnoBaHuepa3iei0BUTEM uugpoBbie
Nen/nt P KoHTpo/bHbI IIpakTnyeckue (tuucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
e padoThl padoThI
pecypchbl
Pa3neal.BemecTBonxuMnuecKknepeakuu
11 [ToBTOpEeHMen yrioyOneHrne3HaHHA 5 1 bubnuorexkal |[OK
' OCHOBHBIXpa3/Jel0BKypcadKkiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexal [OK
' peakuui https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHUECKASTUCCOIHALIMSL. 8 1 1 bubnuorexal [OK
' XHAMHYECKUEPEAKLIUUBPACTBOPAX https://m.edsoo.ru/7f41a636
Hrorono pazgeny 17
Paznen2.HemerapImux coeqnHEHAS
21 OOm1asxapakTepuCTUKaXUMUYECKIX 4 1 bubmmorexkal [OK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1asxapakTepuCTUKaXUMUYECKIX
2.2 3neI;eHT01:3VIAF-)r el Cepaneé 6 BubmrorexallOK
' PYTHIRLE-CP https://m.edsoo.ru/7f41a636
COEMHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.3 aneMeHToBV A-rpymibl. A30T,hochopuux 7 1 brbmorexal[OK
' pyTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0masxapakTepUCTUKAXUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 brbmorexal[OK
' . PYIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUUUUX COETMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Uroromno paznemy 25
Paznen3.MeralJIbIHUX COeTHUHEHUS
. bubmmorexal [OK
3.1 ObuwecpoiicTsameraiion 4 https://m.edsoo.ru/7f41a636
. bubmmorexal [OK
3.2 BaxuennneMeTaaIbInuX COE JTUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroromno pazneny 20
Pazjnend. Xumusinokpy:kammascpena
41 B HaJIBIBKU3HNYEII0BEKA 3 bubnnorexallOK
' cHiecTBaMaTep https://m.edsoo.ru/7f41a636
Uroromno pazneny 3
p 3 bu6mmorexal [OK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41a636
OBHIEEKOJIMYECTBOYACOBIIOITPOIT'PAMME 68
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IHOYPOYHOEIIJIAHUPOBAHHUE

8 KJIACC
KosaunvecTBouyacon JJIeKTPOHHbIE
N Jlara
° nu@pposbIe
Temaypoka KoHTposbHbI IIpakTuyeckne | H3Yy4YeHH
n/n Bcero o0pa3oBaresibHbIE
e padoThbl padoThbI b
pecypchbl
1 [TpeamerxumMun. PonTbXUMUHUBKAZHA 1 02.09.2026 bu6nmmorexal lOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHEOMETOJAXTO3HAHUSBXUMUN 1 05.0.2026 bubmmorexal 0K
https://m.edsoo.ru/ff0d227e
[TpakTueckaspadoraNel «IIpaBuna 09.09.2026
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnnorexal [OK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM
4 YucTteieBemecTBarcMecu.CriocoObl 1 10.09.2026 bu6mmorexal [OK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTnyeckasgpaboraNe2 16.09.2026 BuG 110K
8 nonmoTexa
5 «Paznenennecmeceii(Hanpumepe 1 httos://m.edsoo.ru/Ff0d28c8
OYMCTKH MOBAPEHHOM COJIH)» T '
6 ATOMBIN MOJICKYJTBI 1 17092026 bubmorexal [OK
y https://m.edsoo.ru/ff0d2a6c
7 XuMudeckye dJIEMEHTRI. 3HAKU 1 23.09.2026 Bbu6nuorexal [OK
(CMMBOITBI )X MIMUYECKUXIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThiencioX)HBICBEIIECTBA 1 p4.09.2026 buGnnorexal[OK
https://m.edsoo.ru/ff0d2a6c
30.09.2026 bubmuorexal [OK
o ATOMHO-MOIICKyIApHOCY ieHHe 1 https://m.edsoo.ru/ff0d2d50
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3aKOHIIOCTOSHCTBACOCTABABEILICCTB.

01.10.2026

bu6mmorexal [lOK

10 Xumuueckasihopmyina. BaieHTHOCTD https://m.edsoo.ru/ffod2eae
ATOMOBXHMHYECKUXAIJIEMEHTOB
1 OtnocuTenpHas aTOMHas Macca. 07.10.2026 bubmorexal [OK
OTHOCUTEIBHAsIMOJIEKYIISIpHAsIMAcca https://m.edsoo.ru/ff0d323c
12 MaccoBas10IIXUMHIECKOTO 08.10.2026 bubmmnoTtexal [OK
JJIEMEHTa B COSIUHCHUU https://m.edsoo.ru/ff0d350c
13 KommuaectBoBemecTa.Moiib. 14.10.2026 bubmnorexal [OK
Momnspnas macca https://m.edsoo.ru/ff0d5230
1 Du3NIeCKUCUXUMUUCCKHUCIBICHHS. 15.10.2026 bubmnorexal [OK
XuMU4ecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3HaKUHYCIIOBUAIIPOTEKAHUS 21.10.2026 bubnuorexal [OK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOHCOXPaHEHUSIMACCHIBEILIECTB. 22.10.2026 bubnuotexal [OK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl 05.11.2026
17 BEIIECTBANIOYPABHEHUSIMX UMHUUECKUX bubmmorexal [OK
Hl N P https://m.edsoo.ru/ff0d5708
peaKIuii
KnaccupukanussxuMu4ecKux peaxiuit 11.11.2026
18 (coe I/II?;HI/ISIH a3JI0KECHUS e bubnorexallOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus,00MeHa)
M. B. JIoMOHOCOB — y4€HBIii- 12.11.2026
19 sHIMKIIoNEeIucT.O0001EeHrEN bubmoreral OK
' . https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIUsI3HAHUIA
20 KontponpHasgpaboraNelnoreme 18.11.2026 bubnuorexal [OK
«BelecTBanXUMUYECKUEPEAKITUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs rasos. Cocras 19.11.2026 bubnuorexal [OK

Bo3nyxa.Kucnopog—>anementu

https://m.edsoo.ru/ff0d448e
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npocroeBeecTBo.O30H

25.11.2026

PU3NYECKUENXUMUYECKNECBONCTBA 26.11.2026 Eub OK
22 KHCII0p0Jia (peaKiuyi OKUCIICHHUS, htI:pSJ_I/I;I;Tee dI;?)](;[ru/fde4614
ropenue).IlonsTHEOOOKCHIAX T '
CriocoObINOTYYEeHUSKUCIOPO/IaB 02.12.2026 Eu6 1OK
noIMoTeKa
23 .
HHa60paTOpHHHHpOMHmHeHHOCTH https://m.edsoo.ru/ff0d497a
PUMEHEHHEKHCIOopoa
TennoBoii 3¢ hexT XuMuIecKoi 03.12.2026
24 peaKiuy, MOHATHE O bubnuorexal [OK
TEPMOXUMHUYECKOMYPABHEHNH,IK30-1 https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKUX PEAKITUIX
TormBo(aHeTh,yronbUMeTaH). 09.12.2026 Eu6 OK
25 3;1)1;p};3H;I;I/Ie:O3,nya,CHOCO6I>I€FO htlfsz:I/I;In:.TeedI;i]c_)[.ru/ff0d4c4a
MIPEOTBPALICHUS
[pakTuaeckaspaboraNe3moTeme 10.12.2026 e oK
26 «[TomyyenuencoOnpaHUEKHUCIOPOa, nosmorekall
SVHOHIE 610 CEOHCTEY https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOWCTB
97 Bonopoa — sneMeHT u nipoctoe 16.12.2026 bubnnorexal [OK
BelecTso.HaxoxnenneBnpupoae https://m.edsoo.ru/ff0d4dd0
08 DOU3NIECKUENXUMUYECKUECBONCTBA 17.12.2026 bu6mmorexal [OK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonATHEOKHCITOTAXHCOMSIX 0o 122020 bubmorexal [OK
https://m.edsoo.ru/ff0d50d2
30 CriocoOBINOTy4eHUSIBOIOPO/IaB 24.12.2026 bubanorexal [OK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTueckaspadboraNednoreme 30.12.2026 Eub OK
31 «ITomyueHnencoonpanrneBoa0pPoIa, nommoterall

W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MosnsipHbIii00BEMTa30B.3aK0H

13.01.2027

bu6mmorexal [lOK

2
3 ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnennso0béMa,KoaudecTBa 14.01.2027
33 BEII[ECTBAra3arnoeron3BeCTHOM bubmorexal [OK
m . y https://m.edsoo.ru/ffod55a0
KOJINYECTBYBEIIECTBAMITNOOBEMY
Brrunciennsio05EMOBra3oBIo 20.01.2027
34 ABHEHUIOPEAKIIMMHAOCHOBE3aKOHA BubmmorexallOK
yp . peaKit B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 DOHU3NYCCKUCHXUMUYECKUSCBONCTBA 21.01.2027 bubmuorexal [OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraBocHoBanuii.I lonsaTreo6 27.01.2027 bu6mmorexal [OK
WHJMKaTopax https://m.edsoo.ru/ff0d59e2
BopakakpactBopurens. HacblmeHHbIe 28.01.2027
37 WHEHACBIIIIEHHbIEpacTBOPbL. MaccoBas brbmmorexal [OK
P PP https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckaspaboraNeSnoreme 03.02.2027
38 «IIpurorosiieHrE PaCTBOPOB C bubnnorexal [OK
ONpPEIETEHHONMACCOBONI0IIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTOBEILIECTBA»
39 KonrponsnaspaboraNe2noreme 04.02.2027 bubnnorexal [OK
«Kucnopoa.Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuipl:cocTaB, KIaccu(pukanus, 10.02.2027 bubanorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmy4yeHue u XUMUYECKUE CBOMCTBA 11.02.2027
41 KHCJIOTHBIX,0CHOBHBIXMaM(OTEPHBIX buomoreral [OK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OCHOBaHUS:COCTAB,KIIACCU(PHKAIINS, 17.02.2027 bubmunoTtexal [OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 Ilosry4eHnEenXMMUYECKHECBOKCTBA 18.02.2027 bubnuorexal [OK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
m Kucnotsr:cocras,knaccupukanys, 24.02.2027 bubnmorexal [OK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 Ilory4eHnEenXMMUYECKHECBOKCTBA 25.02.2027 bubnuorexal [OK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu(cpenHue):HOMEHKIIATYpa, 03.03.2027
46 CHOCO(GII,)IHIC[)JI )eHI/m XI/IMI/qu(I:)KI/Ie bubmorexal [OK
y YHSHIE https:/m.eds00.ru/00ad9474
CBOICTBa
[TpakTueckaspadboraNe6.Pemenne 04.03.2027
47 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuortexal [OK
«OCHOBHBIEKIACChIHEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI»
48 I'eHeTHYECKAsCBIA3bMEKTYKIIACCAMU 10.03.2027 bubnnorexal [OK
HEOPraHWYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
11.03.2027 bubmorexal [OK
4 .
9 O06001IEeHNEenCUCTEMATHU3AIMI3HAHUI httos://m.eds00.ru/00ad9ch?
KonrponsnasgpadboraNe3noreme 17.03.2027
50 "OCHOBHBIEKJIACCHIHEOPTaHUYECKUX bubmorexal [OK
o P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBBlenonbITKY KIaccu(hUKAIIUU 18.03.2027
51 XAMHUYECKUXDIIEMEHTOB. I loHATHED brbmorexal [OK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
IlepnonnuecknitzakoOHH 31.03.2027
bu6mmorexal [OK
52 [leproanaeckascucTeMax MMHUYIECKIX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menneneepa
01.04.2027 bubmuorexal [OK
53 [Teproasl, rpynnbl, HOATPYIIIBI

https://m.edsoo.ru/00ada52c
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CrpoennearomoB.CoCTaBaTOMHBIX

07.04.2027

bu6mmorexal [lOK

4
> snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHnEeIIeKTPOHHBIX000JI0UEK 08.04.2027
. bubmnorexal [OK
55 aToMmoBaieMeHTOBI leprouieckoi
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTUKaXUMHUIECKOTO 14.04.2027
56 3JIEMEHTAIOErOII0JI0KEHHIOB bubmnoTtexal [OK
ITepuoanueckoiicucreme/l. M. https://m.edsoo.ru/00ada824
Menneneesa
3nauenuel leproauyeckoro3aKoHaIIs 15.04.2027
57 pa3BuTus Hayku U npaktuku. 1. 1. bubnuorexal [OK
MenpeneeB — y4€HbIN, MIEArOT U https://m.edsoo.ru/00ada96e
rpaXIaHUH
PesepBHBITYpOoK.O0001IIEHHEN 21.04.2027
58 CI/ICTgMaTI/I?»};.p nst 3HaH:1]1l71 bubmoreral OK
1 https://m.edsoo.ru/00adb33c
KonTpoasnaspadoraNednoreme 22.04.2027
59 «Ctpoennearoma. XUMHUUECKasICBI3h) bubmoreral [OK
p ’ https://m.edsoo.ru/00adb486
DNEKTPOOTPUIIATEIEHOCTHATOMOB 28.04.2027 bubnnorexal [OK
60
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnagxumMuueckasacBs3b e9.04.2021 buGnnorexal[OK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHasnonspHasixummuaeckas 05.05.2027 bubanorexal [OK
CBSI3b https://m.edso0.ru/00adaab8
KoBaneHTHassHENIOIApHAIX UMUUECKAs 06.05.2027 bubanorexal [OK
63
CBSI3b https://m.edso0.ru/00adaab8
64 CTeneHbOKUCIICHUS 12.05.2027 bubmnoTtexal [OK
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https://m.edsoo.ru/00adae28

65 OKHCITUTEIBHO-BOCCTAHOBUTEIILHBIE 1 13.05.2027 bubmmnoTtexal [OK
peakiuu https://m.edso0.ru/00adb076
66 OKUCIUTEINNBOCCTAHOBUTEIN 1 19.05.2027 Bubmorexal [OK
https://m.edso0.ru/00adb076
PesepBHrlii ypok. O0001IEHNE U 20.05.2027
67 CI/ICTZMaTI/B:p HHSHaHHﬁElOTeMe 1 bubmmorexal [OK
Tt https://m.edso0.ru/00ad9cb?2
«CTtpoeHrearoMa. X UMHYECKasCBSI3b)»
68 PesepBHblitypok.O600meHIEN 1 bub6nuorexal [OK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEEKOJIMYECTBOYACOBIIO 68

[TPOI'PAMME
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9KJIACC

KosaunuyecTBouyacon Jlara JIeKTPOHHbIE
Ne undposbie
Temaypoka KonTpobHbI IIpakruyeckne | H3Y4YeHH
n/n Bcero o0pa3oBaresibHbIE
e padoThbI padoTsbI A
pecypchbl

[Tepuonnueckuii 3aK0OH. 03.09.2026

1 Ilepuonuueckas cucrema 1 bubnnorexal [OK
XUMHUYECKHX31eMeHTOB /. 1. https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH 03.09.2026

2 CBOMCTBXMMUYECKHXDIIEMEHTOB 1 bubmmorexallOK

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

MEPBBIXTPEXTIEPUOJIOB

3 KnaccudukanusnanomeHkmarypa 1 10.09.2026 bubnnorexal [OK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 BunpixuMuuecKkonCBsI3UUTUIIBI 1 10.09.2026 bu6mmorexal [OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbact
KontponsHaspabotaNel moteme 17.09.2026

5 «[loBTOpEHUen yriydaeHue3HaHui 1 1
OCHOBHBIXpa3/ielIoBKypca8Kiacca

5 Knaccugukanus XuMuaeckux 1 17.09.2026 bubnnorexal [OK
PpeaKIUUIIOPa3INYHBIMIIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHEOCKOPOCTUXNMUYECKON 24.09.2026

7 eakuyu.IIoHATHEOrOMOTr€HHBIXH 1 bromorexal [OK
peartn. https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX

8 [ToHATHEOXMMUYECKOMPABHOBECHH. 1 24.09.2026 bubnuorexkal [OK
@DakTOophl, BIUAIOIIKXE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHYECKONPEAKIINUUTIONOKEHHE
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XUMHNYCCKOTOPABHOBECUS

9 OKHUCIUTENBHO-BOCCTAHOBUTEIILHBIC 24.09.2026 Bu6nuorexal [OK
peakuuun https://m.edsoo.ru/00adcade
TeopusdIEKTPOIUTHYECKOI 01.10.2026

10 nccoruanui. CHIbHBIENCIIA0bIE BubmiorexallOK
A ’ https://m.edso0.ru/00adcd68
AEKTPOJIUTHI

11 HonurleypaBHEHUSIPEAKIINN 01102026 BubmiorexallOK

yp peaxit https://m.edsoo.ru/00add448
XHUMHUYECKHECBOUCTBAKHUCIOTH 08.10.2026
12 OCHOBAHUI B CBETE NPEJACTABICHUN Buomorexal{lOK
E’ A https://m.edsoo.ru/00add5d8
002JIEKTPOIUTUYECKON TUCCOITHAITH
XHUMHUYECKUECBOUCTBACOJIEHBCBETE 08.10.2026
13 IPENCTABIEHUNA 00 BubmiorexallOK
peA . https://m.edsoo.ru/00add8b2
IEKTPOITUTUICCKOM TUCCOIAITIH
14 Tloustueornaponuseconei 15-10.2020 BrubmzoTexallOK
b https://m.edsoo.ru/00add9d4

15 O06001eHnencrcTeEMaTH3aIUs 15.10.2026 bubmorexal [OK
3HAHUU https://m.edsoo.ru/00addd12
[IpaxTnueckaspadoraNel. 22.10.2026

16 p bubmmorexal [OK
(FCHICHHEIRCIEPHMEHTATILHRIX https://m.edsoo.ru/00addbfa
3amauy
KonTtpomsHaspabotaNe2moTeme 22.10.2026

17 5 bubmorexal [OK
«DNEKTPOIUTHICCKAS AU CCOITAAITHSI. https://m.edsoo.ru/00addecO
XHUMUYECKUEPEAKITUUBPACTBOPAX»

OOmasxapakTepruCcTUKAraIoreHOB. 05.11.2026
18 XHUMHYECKNECBOUCTBAHAIIPUMEDPE BrbmroTexallOK
p p https://m.edsoo0.ru/00addfe2
XJiopa
19 XmopoBoaopoa.CoNsTHasIKUCIIOTa, 05.11.2026 bu6mmorexal [OK
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XUMHUYECKHECBONCTBA,OJTyUYEHHE,
MIPUMCHECHHE

https://m.edsoo.ru/00ade104

[IpakTrueckaspadoraNe2moreme 12.11.2026
20 «[lonyueHneconsHOMKNCIOTHI buomoreral [OK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTBY
BrruncnenusinoypaBHeHUSIM 12.11.2026
21 XUMHUYECKUXPEAKIIUN,eCINO0IUHN3 bubmmorexallOK
peardiuy, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO1asxapakTepuCcTUKAIIEMEHTOB 19.11.2026 bubnnorexal [OK
VIA-rpymrmbt https://m.edsoo.ru/00ade64a
AnnoTpornHble MOAU(PHUKAIIUU CEPBHI. 19.11.2026
23 HaxoxneHunecepbine€coeIMHEHUN B bubnnorexal [OK
Ipupoae. XuMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpOEHHUE, 26.11.2026 bubnuotexal [OK
(bu3nYecKuenXMMUYECKHECBOCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA, 26.11.2026
25 (bU3NUECKMENXUMUYECKHECBONCTBRA, brbmorexallOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYEeCKUEPEAKIINH,ICKAITUEB 03.12.2026
OCHOBE IMMPOMBIIIJIEHHOTO crioco0a
26 MIOJIy4EHUSI CEPHOI KUCIIOTHI. bubnuorexkal [OK
XUMHUYECKOE3arps3HEHHUE https://m.edsoo.ru/00adec8a
OKpY>Karolenucpe1bICOCTUHEHUIMHU
cepbl
7 BrruucnenmnemMaccoBOJ0MBBIX 01 03.12.2026 bu6mmorexal [OK
MIPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
28 OO01masxapakTepUCTHKAIIIEMEHTOB 10.12.2026 bubmmorexal [OK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynnsl. A30T,pacipocTpaHeHue
B IIpUpoze, Gu3ndecKkue u

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

XUMHAYECKHECBOMCTBA
AMMUaK,eropusnIecKuen 10.12.2026
29 XUMHYECKHECBONCTRA,TOTYIYCHHCH bubmorexal [OK
HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
I[IpakTnueckaspaboraNe3moteme 17.12.2026

30 i bubmuorexal [OK
« OvﬂyquHeaMMHaKa’HSyquHeero https://m.edsoo.ru/00adf180
CBOMCTBY»

31 ABoTHasKHCI0Ta,eéPU3nIECKUCH 17.12.2026 bubmnorexal [OK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Vcronb30BaHUe HUTPATOB U COJEN 24.12.2026
AMMOHHUSIBKa4eCTBEMUHEPAITbHBIX

32 oOpeHuii. XMMHUYECKOe Br6miorexkallOK
YAOOP ' y https:/m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COETMHEHUSIMHA30Ta
dochop.Oxcunpochopa(V)u 24.12.2026

33 (poc:li))o pHaSIKI/ICJ'(Il())Taq)(bI/IfBI/(I‘Ie)CKI/IeI/I bubmmorexallOK

P . https://m.eds00.ru/00adf68a
XUMHYECKHE CBOIMCTBA, MOJIyICHUE
Ucnons3opanue $pocdaros B 14.01.2027

34 Ka4eCTBEMUHEPAIbHBIXY100pEHHH. bubnuorexal [OK
3arpsi3sHEeHUE TPUPOTHON CPEAb https://m.edsoo.ru/00adfc20
docharamu
VrIiepo/1, pacpocTpaHeHHe B 14.01.2027

35 npu i : (I?HmfecxfenngnquKHe buGnnorexal[OK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuaplyraepoa, uxpu3naecKuen 21.01.2027 bubnmnorexal [OK

XUMHUYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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DKosorndeckue npoodIeMsl,
cszanHbIecoKkcuaomyriepoaa(1V)

n 21.01.2027 bu6mmorexal [OK

37 ¥ronbHasKACIOTaNCECOMH https://m.edso0.ru/00ae006¢c
[IpaktrueckaspadoraNedmoreme 28.01.2027

38 "[TonyueHune yriaekucioro rasa. bubnmnorexal [OK
KadectBennaspeakuusiHakapOooHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHavasibHBIC TOHATHUS 00 28.01.2027 BuGorexallOK

39 OPTAfHACCKUXBEIIECTRAXKAKO https://m.edsoo0.ru/00ae054e

COEIMHEHUSIXYTIIepoia
. 04.02.2027 bubnuotexal [OK

40 Kpenniititero coe e https://m.edsoo.ru/00ae080a
[TpakTuueckaspadoraNe5. Pemenne 04.02.2027

41 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnunotexal [OK
«BaxxHenmmeHeMeTaluIbInuX https://m.edsoo.ru/00ae0bf2
COCTTUHEHHUSI
KontponsHaspabotaNe3nmoreme 11.02.2027 Bu6morexal [OK

42 «BaneiiIeHeMeTa I https://m.edsoo.ru/00ae0el18
COCTTUHEHHUSI
OOmasxapakTepuCTUKaX UIMUYECKIX 11.02.2027
AJIEMEHTOB — METAJLIOB.

43 MeTtannudeckas CBSI3b U Bbu6nuorexal [OK
METAIUIMYECKAAKPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyYecKue CBOMCTBA
METaJIJIOB

44 XHUMHYECKAECBONCTBAMETAIIIIOB. 18.02.2027 bubanorexal [OK

DAEKTPOXUMHUECKUN Psift

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
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HaIlpsHKEHUHMETAIIOB

OO6mmwme crmocoOb! MOTyYeHUS 18.02.2027
MeTaiu1oB.CiutaBel. BEIuncneHusAmno
45 aBHEHUSIM XUMHYECKUX PEaKINi bubmorexallOK
yp PEAKIHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPKUT
MIPUMECH
46 [ToHATHEOKOPPO3UNMETAILIIOB po.02.2021 BubmorexallOK
pp https://m.eds00.ru/00ae1278
25.02.2027 bubmnorexal [OK
47
Ilenoumpiemeran el https://m.edsoo.ru/00ae14bh2
48 OKCHUIBIUTUAPOKCUABIHATPUSAN 04.03.2027 bub6nuorexal [OK
KaJust https://m.edsoo.ru/00ae14b2
49 [lenoyno3eMenbHbIEMETATIIBI— 04.03.2027 bubnnorexal [OK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 BaxxHelnecoe TMHEHUIKAIbIHS 11.03.2021 bubmiorexal [OK
a 1 https://m.edso0.ru/00ae15e8
51 O0001ennencucTEMaTH3ALH 11.03.2027
3HAHUU
59 JKécTKOCTBBOIBINCTIOCOOBICE 18.03.2027 bu6mmorexal [OK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[TpakTrueckaspaboraNeb6moTeme 18.03.2027
53 "KEcTKOCTL BOABI M METOJEI €€ bubmorexal [OK
; https://m.edsoo.ru/00aelae8
yCTpaHEHUs
01.04.2027 bubmuorexal [OK
54 An %
FOMIHITH https://m.edsoo.ru/00ae1c64
AM(pOTEepHBIECBONCTBAOKCU AN 01.04.2027 bubanorexal [OK
55
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo 08.04.2027 bubmuorexal [OK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae1d86

57 OKCHUIBI,TUAPOKCUIBIMCOJIMKEIE3a 08.04.2026 bu6mmorexal [lOK
(Ihmxenesza(lll) https://m.edsoo.ru/00ae35e6
58 O06o0mennencrucTeMaTu3aIys 15.04.2027
3HaHUU
[IpaktrueckaspadoraNe7.Pemenne 15.04.2027
59 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmnorexal [OK
«BaxHenmmeMeTaIbInuX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brruncnenus no ypaBHEeHUsIM 22.04.2027
XUMHUYECKUXPEAKIIUN,eCITNO0TUHN3
60 peareHToB /1aH B U30bITKE WU bubnnorexal[OK
COJIEPKUT IpUMeECH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakuuu
61 OG60OIEeHNENCHCTEMATH3ALINS 22.04.2027
3HaAHUU
KonTponbnaaspaboraNednoreme 29.04.2026
62 «BaxxnenmueMeTaIbInux
COETUHEHUSI»
63 Bemecrtsa u maTepuaisl B 29.04.2027 bu6mmorexal [OK
MOBCETHEBHOMKU3HUYEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUUYECKOE3arpsA3HEHNUE 06.05.2027 bubanorexal [OK
OKpY>KaroIleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHun 06.05.2027 bubanorexal [OK
9KOJIOTUIECKUXTIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblitypok.O60011eHIEN 13.05.2027 bubanorexal [OK

CHCTEMaTH3aINsI 3HAaHUH

https://m.edsoo.ru/00ae0d0a
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PesepBHbIitypok.O000mIeHIEH 20.05.2027 bubnnorexal [OK
67 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
PezepBHblitypok.O60011eHIEH 20.05.2027 bubnmorexal [OK
68 N 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
OBLIEEKOJIMYECTBOYACOBIIO 68

[TPOI'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

HPOBEPAEMBIETPEGOBAHUAKPE3YJIbTATAMOCBOEHUSA

OCHOBHOMU

OBPA3OBATEJBbHOUIIPOT' PAMMBI

8 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJibTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHOMNPOrPAaMMBIOCHOBHOT000111€ET000Pa30BaAHUSA

1

IToteme: «HepBOHa‘IaJ'ILHHeXI/IMI/I‘IGCKI/ICHOHﬂTI/IH»

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHATHHA: aToM,
MOJIEKYJIa, XUMHUYECKHI JJIEMEHT, NPOCTOE BELIECTBO, CJIOXKHOE
BELIECTBO, CMECh (OJHOpPOJHAas W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJIspHas Macca, KOJMYeCTBO
BElIECTBAa, MOJb, MOJSIpHas Macca, MaccoBas J0Ji1 XHUMHYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUECKas pPeaKIus,
KIaCCU(UKALUSA  PEAKIM:  pPeakud  COCAUMHCHHS,  PEAKIUU
pa3joXKeHUs, peaklUuu 3aMelIeHMs, peakIuu oOMeHa, HK30- U
SH0TEPMUYECKUEPEAKITIH, TETIIOBOMA (D PEKTpeaKnu,pacTBOp,

MaCCOBaHI[OJ'I}IBeH_[eCTBa(HpOI_ICHTHaHKOHLIeHTpaI_[I/I}I)BpaCTBOpe

1.2

I/IJ'IJ'II-OCTpI/IpOBaTI)BSaI/IMOCBSISBOCHOBHI)IXXI/IMI/ILIGCKI/IXHOHSITI/II\/'II/I

l'[pI/IMerlTBBTI/IHOHﬂTI/IﬂHpI/IOHI/IcaHI/II/IBGHICCTBI/II/IXHpCBpaHICHI/II\/'I

13

I/ICHOJ'IBBOBaTBXI/IMI/I‘-IeCKyIOCI/IMBOJII/IKy,HJ'IHCOCTaBJ'IeHI/ISI(1)OpMyJ'I

BeIJ_IeCTBI/IypaBHeHHﬁXHMquCKHXpeaKHHﬁ

14

PacKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIICCTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJIIPDHOI'O  YYUCHHUS, 3aKOHa

ABorajipo

15

OIpCaACIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COEIMHEHUSIX

1.6

KJIaCCU(UIIUPOBATbXUMHYECKHEPEAKIIUU(TIOYHCITYHCOCTABY

Y4aCTBYIOUIMXBPEAKIIMUBEIIECTB,T0TEIIOBOMY3 (D (heKTy)

1.7

BBIYUCIATHOTHOCUTEILHYOMOJIEK YIISIPHYIOUMOJIIPHYFOMACChI




BCIICCTB

18

BBIYUCIIATHMACCOBYIOIOTIOXUMUYECKOTO3JIEMEHTAIOPOpMyJIe

COCIMHCHNA,

1.9

BBIYUCIIATBEMACCOBYIOJOJIIOBCIICCTBABPACTBOPE

1.10

IPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl IO3HAHUS — HAOIIOICHNE,
U3MEPEHUE,  MOJAEIMPOBAHME,  OKCHEPUMEHT  (pealbHbll U

MBICJICHHBIH )

IToTeme:«B a)KHeﬁHIHeHpe,Z[CTaBI/ITeJ'II/IHeOpFaHI/I‘leCKI/IXBCH_ICCTB »

2.1

PaCKpbIBaTb CMbBICJI  OCHOBHBIX XHUMHWYCCKUX TTOHSITHIA: OKCHI,

KHCJI0Ta,0CHOBAaHUC,COJIb

2.2

OIpeAeAThIIPUHAIEKHOCTHBEILIECTBKOIIPEIEIEHHOMYKIIAcCy

coenuHeHunopopmynam

2.3

KJIACCHU(UITUPOBATEHEOPTAHMYECKHEBEIICCTBA

2.4

XapakTepu3oBaTh  (OMHCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA
BEIIECTBPA3INYHBIXKIACCOB,IOITBEPK 1A O CAHUETIPUMEPAMHU

MOJIEKYJISIPHBIXYPABHEHUICOOTBETCTBYFOIIUXXUMUYECKUX PEAK LI

2.5

IMPOrHO3UpPOBATH CBOIICTBA BCIICCTB B 3aBHCHUMOCTH oT HuX
KauCCTBCHHOI'0OCOCTaBa,BO3MOKXHOCTUIIPOTCKAHUAXUMHUYICCKUX

npeBpameHHﬁBpae.quHHX YCIOBHAX

2.6

clenoBaTh MpaBWJIaM TONB30BAaHUS XUMHUYECKOW TMOCYIOH |
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe MpaBUJiaM OOpAIEHUS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
na6opaTopHHx XUMHUYCCKUX OINBITOB IO IMOJYYCHHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIOPACTBOPOBLIEIOUEHNKHCIOTCIIOMOIIIBIO

UH/IMKAaTOPOB(J1aKMYC,peHonranenH, METUIOPaHKU IPYTHE)

2.7

MMpOBOAUTHD vaéTLII'onpaBHCHI/IIOXI/IMI/I‘{CCKOﬁpCaKHHH

[Toreme: «llepnoanuecknitzakon ullepuognueckas cucreMa
xumuaecknxsneMmeHToB/l.1.MenneneeBa. CTpoeHHEaTOMOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaknuuun»

3.1

paCKpBIBaTBCMI)ICJ'IOCHOBHI)IXXI/IMI/I‘IGCKI/IXHOHS[TI/IﬁISIZIpoaTOMa,

AIIEKTPOHHBINCIIOHAaTOMa,aTOMHAsI0pOUTallb,palycaToma,




XUMHYCCKAACBA3D,TOJIAPHAANHCTIOJIAPHAAKOBAJICHTHAACBA3D,

ANEKTPOOTPULATENIBHOCTh, HWOHHAsl CBSI3b, HOH, KAaTHUOH, aHUOH,

CTETICHhOKHUCIICHUS
3.2 KJIAaCCU(UIUPOBATEXUMHYECKHUEITEMEHTBI
OMKCHIBATh U XapakTepus3oBaTh TabmuuHyio (opmy [leprogunueckoit
CUCTEMBl XHMHYECKHUX D3JIEMEHTOB: pa3IU4aTh MOHITHS «TJaBHAsS
3.3
noarpynma( Arpynma)»u«mnodounasnoarpynmna( brpymma)y,
«MAJTBIENH «OOBITHENTICPUOIBI
packpsiBaTh cMbich [lepuoandeckoro 3akona JI.M. Menaeneesa:
34 JEMOHCTPUPOBATh MMOHUMAHHETIEPUOINYECKON3aBUCUMOCTH CBOWCTB
' XUMHYECKUXIIEMEHTOBOTUXOJIONKEHUIBl [eproinueckoit
cucreMe
COOTHOCHUTHOOO3HAYCHH S, KOTOPBICHMEIOTCIBTAOTHUIIC
«[lepuonuyeckass  cuctemMa  XuUMHUeckux  anementoB ..
3.5 MenzeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB
XUMHUYECKHUXAIIEMEHTOB(COCTaBU3aPSI A Ipa,00111eednCIIo
JIEKTPOHOBHPACTIPEICIICHUCHX ITOAICKTPOHHBIM CIIOSIM)
. ONpeNeNniaTh  CTENEeHb  OKHCICHHS  DJIEMEHTOB B OMHApHBIX
' COCIIMHEHUSX
37 OTIPECIIATEBHIXUMHUCCKONCBA3H(KOBAJICHTHASTMMOHHAS ) B
' HEOPTaHMYECKUXCOSTMHECHUSX
9 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
MPOBEPSIEMOT0 .
pesyabTaTa 00pa30BaTeIbHOUNPOrPAaMMbIOCHOBHOT0001IEr000pa30BaHM S
1 [Toteme: «BeliecTBOUXUMUYECKASIPEAKITUS
11 pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TMOHSITHI: pacTBOp,

QJICKTPOJIUTBI, HEIJICKTPOJIMUTBI, 3JICKTPOJIHUTHYCCKAsd JUCCOLHAlN,
PE€aKiiuki HMOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOEC PABHOBECHC,
06paTI/IMLIe u H606paTI/IMBIC pCaKknunu,
OKHCJIIUTCIPHOBOCCTAHOBUTCIIbHBIC pcakuunu, OKUCJIUTCIIb,
BOCCTAHOBHUTCIIb,0KUCIICHUCUBOCCTAHOBJICHUC,aJITIOTPOIIH,

aM(}OoTepHOCTh, XUMHUECKASICBA3L(KOBaJICHTHAS, HOHHAS,




MeTaJIHI/I‘-ICCKaSI), KpUCTAJUTNYCCKAA peméTKa, CILTIaBbl, CKOPOCTb

XUMHYECKOUPEAKIINHI

1.2

I/I.HJIIOCTpI/IpOBaTBB3aHMOCBH3LOCHOBHBIXXI/IMI/I‘-IGCKHXHOHSITHﬁH

HpI/IMeHﬂTBBTI/IHOHHTI/IHHpI/IOHI/ICaHI/II/IBCH_IGCTBI/II/IXHpeBpaI_HCHI/Iﬁ

13

COCTaBJIATBYP aBHeHI/ISI3.]1CKTpOJII/ITI/I‘-ICCKOIZI[HCCOLIH&L[HHKHCJIOT,
LIEJI0YEHUCOIICH, [TOTHBICHUCOKPALIEHHBICYPAaBHEHUSPEAKIIUI HOHHOTO

oOMmeHa

14

paCKpBIBaTBCyH_IHOCTBOKI/ICJII/ITeJ'IbHO-BOCCTaHOBI/ITeJIBHBIXpeaKI_II/Iﬁ

HOCpeI[CTBOMCOCTaBHeHI/I}IBHCKTpOHHOFO63J’I3HC&3THXPC&KHHFI

15

IIPOBOIUTHPACYETHIIIOYPABHEHUIOXUMAYECKON PEaKLIUU

[Horemam: «HeMeTampinnxcoe IMHEHUA YU «M eTAIIIBIMUX

COCAUHCHUA»

2.1

XapakTepu3oBaTh  (OMUCHIBATH)oOUIHEHCTIEIN(PUUECKUEXUMIUUECKHE
CBOMCTBAa NIPOCTBIX U CIIOXHBIX BELIECTB, MOJATBEpXkIasi OINHUCAHUE
IIpUMEpPaMU MOJIEKYJIIPHBIX MMOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XI/IMI/I‘ISCKI/IXpeaKL{I/Iﬁ

2.2

COCTaBHHTLypaBHeHHﬂpeaKHHﬁ,HOHTBep)KI[aIOH_II/IXCYH_ICCTBOBaHI/Ie

FeHeTI/I‘IeCKOﬁCBHSHMe)KHYBeHleCTB AMHUPA3JIMYIHBIXKJIIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTHIIPOTCKAHUA XI/IMI/ILIeCKI/IXHpeBpaH_IeHI/Iﬁ B pa3JINYHBIX

YCIIOBUSAX

2.4

CJIea0oBaTh  IIpaBUJIaM  IMOJIb3OBAHUA XUMHYECKOU HOCYI[Oﬁ n
J'Ia60paTOpHLIM O60py,[[OBaHI/IeM, a TaKXC IIpaBUJIaM O6paI_I_IeHI/I$I C
BCIICCTBAMHU B COOTBECTCTBUH C HWHCTPYKOHUAMHU 110 BBIIIOJHCHUIO
J'Ia60paTOpHLIXXI/IMI/ILICCKI/IXOHLITOBHOHOJ'Iy‘-IeHI/IIOI/ICO6I/IpaHI/IIO

ra3o00pa3HbIXBEIIECTB(aMMHUAKanyTIeKUCI0rorasa)

2.5

NPOBOJUTHh PEAKIMH, MOJATBEPXKIAIONINEe KAadyeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM IYTEM XJIOPHI-,
Opomuza, wonupa, kapbonar, ¢docdar, cuimkar, cyiubdar,
THJIPOKCUIMOHBI, KATHOHBIAMMOHUS, HOHBIN3YUEHHBIXMETAIIJIOB,

MNPUCYTCTBYOIIHCBBOAHBIXPACTBOPAXHCOPIraHNICCKUX BCIICCTB

[Toreme: « XuMUANOKpYXKaroIascpenar»

3.1

pacKpbIBaTh  CMBICI  OCHOBHBIX XHMHYeckux moHsTui: [I/IK

BCIICCTBA; KOPPO3UAMETAIIOB




3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICITUTEIBHON JESTEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTHU3aINIO,
BBISIBJICHHE TIPUYUHHO-CIICJICTBEHHBIX CBS3CH — /I M3y4CHUSCBOMCTB
BEIICCTB M XUMHYECKHX  DPEaKIIHii; €CTECTBCHHOHAYYHbBIC
METO/IBINIO3HAHUSI—HAOIIIOICHUE, I3MEPEHNE,MOICTTUPOBAHUE,

AKCIIEPUMEHT(PeaIbHbIMUMBICIICHHBIN )




IHPOBEPAEMBIEDJIEMEHTBICOJAEPKAHUA

8 KJIACC
Kon IIpoBepsieMbliidjIeMEHTCOAEPKAHUS

1 [lepBoHaYaIbHBIEXUMUYECKUETIOHATHUS
[Ipenmerxumun. PoabXUMUNBKU3HUYEIOBEKA. X UMUSBCUCTEMEHAYK.

11 TenauseniectBa. PU3nueCcKUECBONCTBABEIIECTB. ATPETaTHOSCOCTOSTHUE BEIIECTB

12 [TonsTeomeTonaxno3HanuaBxuMuu. HuctoieBeniecrancmecu. Crocoobl

' paszeneHuscMecen
13 ATOMBI M MOJEKYNbl. XHUMHUYecCKHe dieMeHThl. CHUMBOJIBI XMMHUYECKUX
' anemeHTOB.IIpocThienciiokHbIeBEIIeCTBA. ATOMHO-MOJIEKYIISIPHOCyIeHHE
Xumnueckas ¢popmyina. BaleHTHOCT aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
14 IIOCTOSIHCTBAa ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
' OTHocuTeNnbHAS MOJIEKYJISIpHAs Macca.MaccoBasi JOISIXUMUYECKOTO dJIEMEHTa
B COCIUHCHUH
KonnuectBoBemecrsa.Monbs. MonsipHasimacca. B3auMocBsI3bKOIMYECTBA,

15 MacCCBIMYUCIACTPYKTYPHBIXeIMHUIBelIecTBa. PacuéTrinopopmynam
XUMHNYCCKUX COCIII/IHCHI/Iﬁ
du3NUeCKUEeNXUMHUECKUESIBICHUS. XUMUYECKaspeaK AN eENPU3HAKY.

1.6 3aKoHCOXpaHEHUsIMAcChIBELIECTB. XUMHUecKueypaBHeHus. Kiaccuduxarmys
XUMHAYECKUX peaKLnii(coeTMHEHM S, pa3I0KeH s, 3aMeIeHNs1,00MeHa)

1.7 XUMHUECKUH 3KCTIEPUMEHT:3HAaKOMCTBO CXMMHUYECKON TMOCYJOU,CripaBUiIaMu

paboTel B Jaboparopuu U TpuEMamMu  oOpaimieHuss ¢ J1abopaTOPHBIM
0o0OpyJlOBaHUEM, HU3yY€HHE U ONHUCaHHE (U3UUYECKUX CBOMCTB 00pa3LoB
HEOPTaHMYECKUX BEIIecTB, HaOmromeHue Qu3nuecknx (TUTaBICHHWE BOCKA,
TasHUE JIbJ1a, paCTUpPaHHUE caxapa B CTYIKE, KMUIIEHUE M KOHJAEHCAIMs BOJAbI) U
XUMHUYECKUX  (TOpeHHE  CBEYM, NPOKAJUBAaHUE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOW) SBJICHUH, HAONIOJEHHWE M ONHCAHUE
MPU3HAKOB  MPOTEKAHHWS XUMHUYECKHUX peaknuid (paslioKeHWe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUETUIPOKCH 1A
meau(Il) mpu HarpeBanuu, B3auMoAeMCTBHE Kelle3a C PACTBOPOM

conmu meau(1l),u3yuennecnoco0oBpazaeneHusicMecer(CroMoIbIOMarHUTa,




¢unbTpOBaHMEe, BBHIAPUBAHUE, NUCTHIULILMSA, Xpomarorpadus), mpoBeneHUe
OYHMCTKHUIIOBAPEHHONCOIIH,HA0II0ICHUEHOTTMCAHUEPE3YIIbTaTOBIIPOBEACHHUS
OIIBITA, MWIUTFOCTPUPYIOLIET 03aKOHCOXPaHEHUSIMACCHI,CO3ITaHUEMOIETIEH

MOJICKYJI(IIIapOCTEPIKHEBBIX )

Ba)KHGfIH.IPIereI[CTaBI/ITeJ'II/IHeOpFaHI/ILIGCKI/IXBeI_IIeCTB

2.1

Bo3nyx — cmecw razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT M mpocroe
BemlecTBo. HaxoxaeHnue kucinopoaa B mpupoje, (pusnueckue U XMMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopoga. CrocoObr
MOJTyYEHUAKHUCIOPOAaBIab0paTOpUUHUIIPOMBILIIEHHOCTH. KpyroBopoT

KUCIIOpoaaBnpupoie. O30H—aI0TPOIHAsIMO I (PUKAIUAKICIOPOIa

2.2

TennoBoiidpPexTxumMuyeckopeakinm, TEPMOXUMUYECKUEYPaBHEHUS,IK30-
MPH0TEepMUUYECKUEpeaKIInu. TomInBO: yroJbMMeTaH. 3arps3HEeHNEBO31yXa,

YCUJICHHUC ITAPHUKOBOI'O 3(1)(1)eKTa, pa3spymieHue O30HOBOI'O CJI0A

2.3

Bonopoa—snemenTurpocroeBeriecTBo. Hax 0k 1eHneB010po1aBIPUPO/IC,
(bU3NYECKUENXUMUYECKUECBOWCTBA, IPUMEHEHUE,CIIOCOOBIOoTydeH . KucaoTs

n COJIN

2.4

MonsipHbii00bEMIra3oB. Pacu€ThImnoXuMUYECKUM ypaBHEHUAM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBopurens.  PacTBOpBI.
Hacelnennple 1 HEHACBIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasg nons Bemectsa B pacTBOpe. XHMMHUYECKHE CBOWCTBA BOJBL.
OcHoBanusl. Ponp pacTBOpoB B MpHpoOAE M B KU3HU uenoBeka. Kpyroopor
BOJBIBIIPUPO/E.3arpsA3HEHUENTPUPOAHBIXBOA. OXpaHaHOYHCTKA

MPUPOIHBIXBOT

2.6

Knaccudukanus Heopranuueckux coeanHeHudd. Oxcuabl. Knaccudukanus
OKCHJIOB: cojeoOpasyoimire (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. HomenknarypaokcunoB. Du3ndecCKHenX IMUYECKHE

CBOI\/’ICTBaOKCI/I)IOB.HOJ’Iy‘-ICHI/IGOKCI/I,Z[OB

2.7

OcnoBanus. Knaccudukanmss OCHOBaHMI: IIENOYM U HEpacTBOPUMBIE
ocHoBaHus.HomeHKi1aTypaocHOBaHU . DU3NUECKMENXUMUIECKUECBOKCTBA

ocHoBanwuil. I TonyuyeHneocHoBaHMi

2.8

Kucnorer. Knaccudukamuskucinor.Homenknarypakucnor. Duzndeckuen
XuMHUecknecBocTBaknuciaoT. PanaktnBHOCcTUMeTanIOBH . H. beketona.

HOJ’Iy‘-ICHI/ICKI/ICJ'IOT

2.9

Comu.Homenkiarypaconeil. Pu3n4ecKkuenXx uMHYE€CKUECBOMCTBACOJIEH.




ITony4yenueconei

2.10

FCHCTI/I‘-ICCKaSICBHSBMG)KILYKHaCCaMI/IHeOpI‘ aHI/I‘IeCKI/IXCOeI[I/IHeHI/Iﬁ

211

XWMHMYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  ONpEIEICHUE  COAECpPIKaHUS
KHCJIOpOAa B BO3JyXe, IMOJydeHHE, cOOMpaHHe, paclo3HAaBAaHHE U HM3Y4YECHUE
CBOMCTB KHCJIOpOJa, HAOIIOJeHHEe B3aUMOJCHUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BO3HUKHOBEHUS U NPEKpallleHusl TOpeHus (I1okapa), O3HAKOMJIEHUE C
oOpa3naMi OKCHJIOB U ONHMCAaHME WX CBOMCTB, MOJy4YeHHE, coOupaHue,
pacro3HaBaHUE W HM3Y4YEHUE CBOMCTB BOJOpoJa (TOpeHHE), B3aUMOJEHCTBUE
Bogopoa ¢ okcuaoMm menu(Il) (Bo3MOKHO MCIOIB30BaHUE BHIEOMATEPUAIIOB),
HaOmofeHne oOpas3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEH pacTBOPEHHUs BELIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBAa, B3aMMOJACHCTBHE BOJABI C MeTallaMd (HATPUEM U KaJlbI[UEM)
(BO3MOYKHO HCIOJb30BaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PACTBOPOB
KHCIIOT M IIEeJ0Yel C TOMOIIbI0 HWHAMKATOPOB, HCCIeloBaHuE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUS
OKpacKd HWHJMKATOpPOB B pPAacTBOpax KHUCIOT M IIEJIOYEH, H3ydeHUe
B3aumozeiicTBuss okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIAMU,pEeaKUHHEUTpAIU3aUY, [OJYYCeHUEHEPACTBOPUMBIX OCHOBAHHUM,
BBITECHEHHE OJHOr0 MeTajla JAPYTMM M3 pacTBOpa COJM, pELICHUE
9KCIIEPUMEHTAIBHBIX3aJaulIoTeMe «BaykHENIIMEKIIaCChIHEOPraHUYECKUX

COETMHEHUN

[lepuonnueckuitzakonul leppoauyeckascucTeMaxuMHUUYECKUXIIEMEHTOB
.. MenneneeBa.CTpoeHrnearoMOB. XUMHYECKasCBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBICPCAKITUN

3.1

HepBI)Ie IIOIIBITKH KJ'IaCCI/I(bI/IKaIII/II/I XHMHYECKHX »dJIeMeHTOB. IloHsaTHe O
rpymmax CXOJHbIX 3JICMCHTOB (HIGJ'IOT-IHI)IG N MIICJIIOYHO3CEMCIIBHBIC MCTAJJIbI,
rajaor eHLI,PIHepTHBIel"aBBI).QHCMCHTH,KOTOpLICO6pa3y1-OTaM(1)OTeprIe

OKCUABIMTUAPOKCH/IbI

3.2

[Tepuonnueckuiizakon.llepuonnueckascucreMaxuMuIECKUX31eMeHTOB /. M.
MeHnaeneena. KopoTkonepuonnas u JUTMHHOIIEPUOIHAS dbopMBI
[Iepmonnueckoir cucreMbl xuMmuueckux oanemeHTtoB JI.MI. Menneneesa.
[Tepuoapurpynmnsl. @U3UUECKUACMBICIIOPSAIKOBOTOHOMEPA,HOMEPOB

MNEPpUOAAUT PYTIIIBIDJIEMEHTA

3.3

CrpoenneatomoB.CocTtaBaToMHbIxsep.M30Tonbl. DnekTpoHbl. CTpoeHue




ANIEKTPOHHBIX 000J0YeK aToMoB TmepBbIX 20 XUMHYECKHUX DJICMEHTOB
ITepnonnueckoiicucremsl/[.11.MenaeneeBa. XapakTepuCTUKAXUMUYECKOT O

aneMeHTanoeromnojoxenutoBl lepuonnueckorcucremel.Mi.Menneneesa

3.4

3aKOHOMEPHOCTH UW3MEHEHHUs pajahyca aTroMOB XHMHYECKHUX JIIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOWCTB MO TpyINaM U MEepHOIaM.
3nauenue Ilepuoamueckoro 3akona u Ileprmoanyeckoi CUCTEMBI XUMHUYECKHUX
3JIEMEHTOBIISIpa3BUTUAHAYKUUTIPAKTUKU. [|.1.MenneneeB—y4EHbliin

PAXKIAHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHass (MOJdsipHasl ¥ HEMOJISIpHAsi)  CBS3b.

DNEeKTPOOTPULIATETbHOCTBXUMUYECKUXAIIEMEHTOB. IOHHAsICBSI3b

3.6

CTGHGHBOKI/ICHGHI/IH.OKI/ICJII/ITCJIBHOBOCCTaHOBI/ITCHBHBICpeaKL[I/II/I. Hpoueccm

OKHUCJICHUSIMBOCCTaHOBJICHHA. OKHUCIIMTEITMUBOCCTAaHOBUTEIIN

3.7

XUMHYECKUM 9KCIICPUMCHT. H3YUCHUC 06p8.3]_[OB BCIICCTB MCTAIJIOB H
HEMCTAJJIOB, B3aHMMOJCHCTBHC rmapokcuaa HOUHKAa C pPacTBOPaMH KHUCIIOT U
H_ICJ'IO‘Ieﬁ,HpOBeﬂeHHCOHBITOB,I/IJ'IJ'IIOCTpI/IPYI-OH_[I/IXHpI/IMeprOKI/ICJ'II/ITCJ'ILHO'

BOCCTAaHOBUTEJIbHBIXPEAKIINN(TOPEHHE, PEAKIIUUPA3II0KEHN S, COCTUHEHNS )

9 KUIACC

Kon

HpOBepﬂeMbn‘/ia.ﬂeMeHTconepmaﬂuﬂ

BemectBonxumuueckaspeakius. [ losropenue

11

Ilepnonnueckuii 3akoH.llepuoanyeckascucrema XuUMHUYECKUX deMeHTOB/[. M.
MengeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPHUOJOB, Kalus, Kaldblusi H HX
COEMHEHUINBCOOTBETCTBUUCIIONIOKEHHEMAIEMEHTOBBI leproanueckoit

CUCTCMECUCTPOCHUCMUXATOMOB

1.2

CrtpoeHue BelmiecTBa: BHABl XUMHYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cBs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUIeCKUX
BelIeCcTB (MEeXIyHapoaAHAs W TpUBHAJbHAs). XMMUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIUXCAKPA3IMYHBIMKIIACCAMHEOPTAHUYECKUXCOCIUHEHUH,

TCHCTUYCCKASACBA3ZbHCOPIraHNYCCKUXBCIICCTB

13

KnaccudpukanusaxumMmudeckux peakiuinopa3anuHbIMIIPU3HAKaM(IIOYUCTYH

COCTaBYYy4YacTBYIOIIUXBPEAKIIUUBEIIECTB,10TEINIOBOMY3 (P EKTY, IO




I/I3MCH6HI/IIOCTCHCHeﬁOKHCHCHHHXHMquCKI/IXBHGMGHTOB,H006paTI/IMOCTI/I, 110
Y4acCTuro KaTanmaTopa) . DK30- n OHAOTCPMHYCCKUC pCakIuu,

TEPMOXUMHUYECKHEYpaBHEHUA. I [OHATHEOCKOPOCTUXUMUYECKON PEAKIIUU

14

[Tonsitue 00 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakuusx. [lonsrue o
TOMOT€HHBIX M TeTePOreHHbIX peakiusax. [[oHsaTue 0 XMMHYECKOM PaBHOBECHH.
DaKTOPBL,BIUAIONIMEHACKOPOCTbXUMUUECKOUPEAKITUMUTIONIOKEHUE

XUMHUYCCKOT'OPaBHOBECHUA

15

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAaKLUH,  JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIMICHCIIONb30BAHUEMMETO 1A

AIIEKTPOHHOTO0AJIaHCA

1.6

Teopust AMEKTPOIIUTUYECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M UCCOLMALMU BEIECTB C pa3IMYHbIMU BUIAMHU
XUMUYecKor cBsi3u. CteneHp aucconuanuu. CHUIbHbBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun noHHOTo oOMeHa. YCIOBUS MPOTEKAHUS peakluil MOHHOIo OOMEHa,
NIOJIHBIE U COKpalIEHHbIE HOHHBIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBaHUHHUCOJIEHBCBETENPEACTABICHUH00IEKTPOIUTHIECKOIM

nuccounanuu.KauectseHHbIEpeakIMMHAauOHbL. [ loHATHEOTH IpONTU3€ECOIEN

1.7

XUMHUYECKUN HSKCHEPUMEHT: O3HAKOMIIEHHE C MOJCISIMU KPUCTAILUIMYECKUX
pPEeImIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anMasa), CIIOKHBIX BEUIECTB (XJIOpUJAa HATpHsl); UCCIEIOBaHHE 3aBHCHUMOCTH
CKOPOCTH XHMHUYECKOW peaklud OT BO3ACUCTBUA pa3IUYHBIX (DAKTOPOB;
UCCIIEJIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  Ipoliecca
JUCCOIMALMU  KUCIIOT, wieoue u conell  (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHUAIOB); TPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
INPOTEKaHUs peaklii HOHHOro oOMeHa (00pa3oBaHUe OcajKa, BhIJEIEHUE Ta3a,
o0Opa3oBaHHE BOJIbl); OMNBITOB, WIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluid (TOpeHHe, Peakiui pas3lioKeHUs, COCIUHEHUs);
pacro3HaBaHHe HEOPraHMYECKHUX BEIIECTB C OMOIIbIO KAYECTBEHHBIX PEaKIUil

HAaNOHBI;pCHICHUCOKCIICPUMEHTAIIbHbBIX3a1a4

Hemerammpmnx COCAMHCHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHblecTenieH! okucieHus.CTpoeHnen (U3MUecKuecBOCTBa MPOCTHIX
BEIIECTB—TAIOT€HOB. XMMUYECKHECBOWCTBAHATIPHIMEPEXIIOpa

(B3auMoIeliCTBUECMETAIITIAMH, HEMETaIIaM U, IIIe10YaMH ). XJIOPOBOIOPO/I.




ConsiHas KUCIIOTa, XMMHUYECKHE CBOICTBA, MOJy4eHHe, IpuMeHenue. JleiictBue
XJIOPAUXJIOPOBOAOPOAAHAOPTAHU3MUEIIOBEKA. BaKHENILIMEXITOPUABIMUX

HaXO0K/ICHUEBIIPUPOJIC

2.2

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u Gpuandyeckrue CBONCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAA M Cephbl. AJUIOTPOMHBIE MOAU(PUKAIIUN
KHUCTIOpoJia U cepbl. XUMHUYecKHue cBoicTBa cepbl. CepoBOIOPOA, CTPOEHUE,
duznyecKkue W XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIH
KHUCIIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBONCTBA
(oOmume Kak MpeAcTaBUTENS Kiacca KHUCIOT W crernududeckune). XuMHUECKHUE
peaxkuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO CIoco0a IMOIY4YeHHsI CEpHOM
kucioTel. [Ipumenenue. Conu cepHOM KUCIOTHI, KA4eCTBEHHAs pEaKiUs Ha
cynedar-uoH. Haxoxnenue cepel U €€ COEAMHEHUU B Ipupoje. XUMHUUYECKOEe
3arpsA3HEHUEOKPYKAIOIIECUCPEIBICOSTUHEHUAMUCEPBI(KUCTOTHBICTOXK U,

3arps3HEHNEBO3/1YXauBOI0EMOB ),CIIOCOOBICTOITPEIOTBPAILICHHS

2.3

OOmast xapakrtepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUs
aTOMOB,XapaKTePHBIECTEICHUOKUCIEHUS. A30T,pacipOCTpaHEHUEBIIPUPO/IEL,

¢duznueckue U XuMHUecKue cBoiictea. Kpyrosopor azora B npupoje. AMMUaK,
ero (usmyeckre M XUMUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHHMSI, HUX (U3NYECKUEe M XMMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHUA. A30THasl KUCJIOTa, €€ MOJydEHHE,
buznUeckue M XHUMHYECKHE CBOMCTBa (0OIIMEe Kak MPeJCTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJiell aMMOHHUS B
KayecTBE MMHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolen
Cpezbl COeIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHNE BO3/1yXa, TOUBBI

HUBOJOEMOB)

2.4

®ochop, amutoTponHsle Moaupukanuu gocdopa, puMUECKre U XUMUYECKHE
cBoiictBa. Oxcun dochopa(V) u dochopnas xkucnora, Qusudeckue u
XUMHUYECKHECBOUCTBA, oTyueHue. Mcnonb3oBanuedocharoBBKayecTBe

MUHEpaJIbHBIXy00peHn i

2.5

O6mass xapakrepuctuka 3yeMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTENEeHW OKHUCJICHUSA. YTIEpoAd, aUIOTPOIHbIE
MOIU(UKAIMK, PACIpPOCTpaHEHHE B MPHUpPOJE, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. Apncopbums.  Kpyrosopor yrimepoma B mpupoae. Oxcuibl
yriepoja,uxpu3nuecKuenXuMUIeCKNECBONCTRA, IeCTBUEHAKUBBIEOPTaHU3MBI,

HOJ'IyLIeHI/ICI/IHpI/IMeHeHI/IC.3KOHOFH‘ICCKHCHPOGJ’ICMH,CBH3aHHLICCOKCI/IILOM




yraepoaa(lV); rumore3a rmo0anbHOrO TMOTEIUICHUS KIMMAaTa; MapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ CONU, NX (PU3MUECKUe U XMMUUYECKUECBOICTBA,
noinyuyeHue u  npumeHenue. KauecTBeHHas peakuus Ha  KapOoHaT-
nonbl. Mcionp3oBaHneKapOOHATOBBOBITY,MEIUIIMHE, TPOMBIIIUICHHOCTHH

CEJILCKOMXO0351CTBE

2.6

[TlepBoHauanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHUSX
yriepoja (MeTaH, 9TaH, ATWUJIEH, alleTWIEH, 3TaHOJI, IJIMLEPHUH, YKCyCHas
kucnora). x cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BELIECTBAaX: KHUpaxX, OelKax, YIrieBojax — M HUX poild B
KU3HNYell0BeKka. MaTepuanbHOEeeJMHCTBOOPTraHMUECKUXUHEOPTAaHUYECKUX

COEIMHEHNN

2.7

Kpemuuii, ero gpusudeckre 1 XuMHUYECKHE CBONCTBA, MOJTYYCHHE UTIPUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OOmue npeacTaBieHus 00 OKCHUAE
kpeMuusi(IV) u kpemuueBoi kucinore. CUITUKATHI, UX KCIOIb30BaHUE B OBITY,
MEIMIIMHE, TPOMBILIUICHHOCTH. BakHeillnne CTpoUTeNbHbIE MaTepHUabl:
KepaMHKa,CTeKJIO,IIEMEHT,0eTOH, Kelle300eToH. [ [pobiemMpIOe30macHOro

I/ICHOJ'IBSOBaHI/IHCTpOI/ITCJ'IBHBIXMaTepI/IaHOBBHOBCCﬂHCBHOﬁ)KHSHH

2.8

XUMHUECKUN SKCHEPUMEHT: H3y4eHHE O0pa3loB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCIIOTBI; IPOBEIEHUE KAYECTBEHHBIX pEeaKkLMil Ha XJIOpUA-
MOHbl W HaOJIOJIEHWE IPU3HAKOB WX MPOTEKAHUS; OMNBITHI, OTpa)Karolue
¢u3nueckue U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEIMHEHUH (BO3MOXHO
MCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C O0pa3llaMM XJIOPUJIOB
(ramoreHn10B); O3HAKOMJIEHHE C oOpa3laMud cepbl U e€ COCAUHECHHSIMH
(BO3MOXHO  HCIIOJIb30BAaHME BHUEOMATEpUATIOB); HAOJIOJEHHWE TIpoliecca
oOyTrJIMBaHUS caxapa IMoJ JeHCTBHEM KOHLIEHTPUPOBAHHON CEpHOW KHCIOTHI;
U3Yy4YE€HHE XUMHUYECKUX CBOMCTB pa30aBiIEHHON CEpHOM KHCIIOTHI, IPOBEIEHUE
KayeCTBEHHOM peakuu Ha cynb(ar-uoH M HAOMIOJCHHWE TIpu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEMHEHUN (BO3MOXKHO HCIOJb30BAHUWE BHUJIEOMATEpUANIOB), oOpa3Lamu
a30THBIX U (HochOpHBIX YA0OpEHUH; TTOTyIeHHE, COOMpaHue, paclo3HaBaHUEe U
U3y4yeHHE CBOWMCTB aMMMaKa; IMpPOBEJACHUE KAueCTBEHHBIX pPEaKUUd Ha HWOH
aMmMoHMsT U (dochaT-UOH M HU3YYEHHE MPHU3HAKOB MX IPOTEKaHUS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO
HCIIOJIb30BaHUE BUJEOMATEPHANIOB); H3yUYE€HUE MOJENeH KPUCTATUTMYECKUX
pemérokanmasa,rpapura,hyiepeHa;03HakoOMICHHUECTPOLIECCOM

a71copOLMHPacTBOPEHHBIX BEIIECTBAKTUBUPOBAHHBIMYTIIEMH yCTPONHCTBOM




POTHBOra3a; MOJIydyeHHe, coOMpaHue, PAaclO3HABaHUE U HW3YyUEHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHE KAayeCTBEHHBIX peakiuii Ha KapOoHaT- H
CHWJIMKAaT-UOHbl M H3YyY€HHE IPU3HAKOB HMX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMENCUITMKATHOUIIPOMBIIIIEHHOCTH ; pEIIEHUEIKCIIEPUMEHTAIIbHBIX

3as1aurioreMe «BakHeH e HEMETAIUILIMUX COETUHEH U

MeTaJ'IJ'IBII/II/IXCOCI[I/IHeHI/IH

3.1

OO0m1as xapakTepUCTUKAa XUMUUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX
nonoxxkenus B llepumoamueckoid cucreme xuMuueckux osnementoB J[.U.
MenneneeBauctpoenusiaroMoB. CTpoeHHEMETAIIIOB. MeTaIITNYeCKasACBA3bI
MeTaJUTMYeCKAsSKPUCTAUTMYECKAsIPEIIETKA. DJIECKTPOXUMHUIESCKUN P

HaIpsHKEHUHMETAIIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTauioB. O01ue crnocoObl MOMydeHus
MeTauioB. [loHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
Koppo3uu.CruiaBbl(CTallb, 4yTyH, JIOPATIOMUHUNA,0pPOH3a) MMXITPUMEHEHHUEB

OBITYUIIPOMBILIIEHHOCTH

3.3

[[lemounble MeTayuIbl: MoJoOXXKeHHE B [lepmonuueckol cucTeMe XHUMHYECKUX
anementoB [[.M. MenaeneeBa; CTpo€HHE UX ATOMOB; HaXOXKJIECHHUE B MPUPOJIE.
Ou3nYecKuEeNXUMUYECKUECBOMCTBa(HaTpuMepeHaTpusukanus). Okcuapiu
FI/I[[I)OKCI/IZII:IHanI/DII/IKaJH/ISI.HpI/IMGHGHI/IGIIIGJIOIIHI)IXMGTEUUIOBI/II/IX

COEIMHEHNN

3.4

[IlenoyHO3€MENBHBIE  METAUIBl MarHud M KaJbLMW:  TIOJIOXKEHHE B
IlepnonnueckoricucreMeXuMHIECKUX 31eMeHTOB/[. 1. MenneneeBa;cTpoeHne ux
aTOMOB; HaxoOXJeHHe B mpupoae. Puznueckue MW XUMHUYECKHE CBOWCTBA
Mal"HI/ISII/IKaJ'H)HI/ISI.Ba)KHeﬁMHGCOCHHHGHHﬂKaJII)III/Iﬂ(OKCI/II[,FI/II[I)OKCI/II[,

coin). JKECTKOCTHBOIBIMCTIOCOOBIEE YCTPaHEHHS

3.5

AmoMuHui: nonoxxenue B [lepuonudeckoil CUCTEME XMMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa; cTpoeHHEe aToMa; HaXOXAECHWE B Npupone. Puznueckue u
XUMHYECKHECBONCTBAATIOMUHMSL. AM(OTEPHBIECBONCTBAOKCUAAUTHIPOKCUAA

AJIFOMUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucreme XuMudeckux syemeHToB .M.
MeHnzieneeBa; CTpOGHHME aToMa; HaxoxjaeHue B mpupone. dusnyeckue u
XUMHUYecKrecBorcTBaxene3a. Okeuipl, rugpokcuasiuconmxenesa(llu

xenesa(Ill),uxcocTas,cBOWCTBAUTIONyYEHHE

3.7

XHMI/I‘-IGCKHIZSKCHGPI/IMCHTIOSH&KOMJ’IGHI/IeCO6paSHaMI/IMeTaJ'IJ'IOBI/ICHJ'IaBOB,

UX(PU3NIECKUMUCBONCTBAMU; U3ydEHUEPE3YIbTATOBKOPPO3UN METAIIIIOB




(BO3MOYHO HCIIOIH30BaHKE BUACOMATEPUATIOB), 0COOCHHOCTEHB3aNMOICHCTBHS
OKCHJa Kalblusi M  HATpUs C  BOAOM  (BO3MOKHOHUCIIOIb30BAaHUE
BHJICOMATEPHAIIOB); UCCIEAOBAHUE CBOMCTB KECTKON BOJBI; MPOIIECCa TOPESHUS
JKeneza B KHCIOpoJe (BO3MOXHO  HCIIOJIb30BAHME  BHUACOMATEPHUATIOB);
MIPU3HAKOB MPOTEKaHUsI KAaYeCTBCHHBIX PEaKIMid Ha WOHBI (MarHus, KaJbIIHs,
amromuHus, 1uHKa, ckene3a(ll) w  xemesza(Ill), memu(Il); wabGmrongenwe wu
ONMCAHWE TIPOILIECCOB OKpalllMBaHUs IUIAMEHW HWOHAMHM HaTpHsl, Kalus |
KaJblMsl  (BO3MOXKHO  HCIIOJB30BAHME BUACOMATEPUAIIOB); HCCIIEIOBAHUE
aM(}OTEepHBIX CBOWCTB THJIPOKCHA ATFOMUHMS M THAPOKCHJIA IIUHKA; PEIICHUE
AKCIEPUMEHTANIBHBIX 3a7a4 0 TeMe «BaxkHenme MeTaJliIbl U

HNXCOCAUHCHU A

XHUMUANOKpYKaroIascpena

4.1

HoBrie MaTCpraJibl U TCXHOJOIHU. BemectBa u MaTcpurajbl B MMOBCEIHEBHOMU
JKU3HH YCJIOBEKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U
XI/IMH‘ICCKHXpeaKHHﬁBfSLITy.HepBaﬂHOMOH_IBHpI/IXI/IMI/I‘ICCKI/IXO)I(OFaXI/I

OTPABJICHUSIX

4.2

OCHOBBI ~ 3KOJIOTUYECKOM  IpPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxatomierd cpeapl [1/IK. Ponb XuMuu B pelieHHH 3KOJIOIMUECKUX MPOOIIEM.
[TprpoaHBICMCTOUHUKHUYTIIEBOI0POI0B(YT0JIb, IPUPOAHBIIra3,HEPTH),

IPOAYKTHIUXIIEPEPAOOTKH, UXPOIbBOBITYUTIPOMBIILIEHHOCTH

4.3

XHUMHUYECKUNIKCIIEPUMEHT: U3y4eHHEe00pa31loBMaTepraIoB(CTEKIIO0,CIIIaBbI

MeTaJ'IJ'IOB,HOJ'II/IMepHBIeMaTepI/IaHBI)




INPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUSA K
PE3YJbBTATAMOCBOEHUSAOCHOBHONOBPA3OBATEJIBHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

Kon
NpOBePsAEMOro
TpeOOBaHUsA

IIpoBepsiembleTpe0OBaAHUAKIIPEIMETHBIMPE3YIbTATAM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbIOCHOBHOI00011eroodpazosanussHaocHoBe®I'OC

1

IIpencrasnenue:

11

O TIO3HABa€MOCTH SIBICHHH TPUPOJAbI, TOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XHMHUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJabTYpbl W IMPaKTHYECKOH
JEATeIbHOCTUYETIOBEKaBYCIOBHAXCOBPEMEHHOI000IIECTBA;

NNIOHUMAHUEMCCTAXUMHUHNUCPCAUAPYTUXCCTCCTBCHHBIXHAYK

12

0 HAaYUYHbIX MCTOHAX IIO3HAHU, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUA BCIICCTB U HU3YUYCHUIA
XI/IMI/IIIGCKI/IXpeaKIII/Iﬁ;YMGHI/IGI/ICHOJII)SOBaTI)MOI[eJII/IIIJIﬂ

O6’b$ICH€HI/I$ICTpO€HI/I$[aTOMOBI/IMOJ'ICKy.H

13

0 cthepax mpohecCHOHATBLHON ACSITEILHOCTH, CBI3aHHBIX C XUMUEH 1
COBPCMCHHBIMU TCXHOJOIUAMHU, OCHOBAHHBIMU Ha JOCTUKCHHAX
XUMHUYECKOM HayKH, 4TO MO3BOJHUT OOy4arolMMCsl paccMaTpUBaTh
XUMHIOKaKcpepycBoenOynymennpodeccnoHanbHONIeATeIbHOCTH
UC/1€IaThOCO3HAHHBIHBBIOOPXUMUMKAKITPOPHIEHOTOIIPEIMETA

MIPUTIEPEXOJICHAYPOBEHbCPEIHET000IIETO00PA30BAHUS

BiranennecrncreMONXUMUYECKUX3HAHU MM YMEHUETTPUMEHSTh

CI/ICTeMyXI/IMI/IT-ICCKI/IX3HaHHfI,KOTOpaHBKHIOqaCTI

2.1

BAKHEHIINE XUMHUYECKHE IIOHATUSA: XUMHWUYECKHH DJIEMEHT, aToM,
MOJIEKYJIA, BEILECTBO, IIPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHASA U
HEOJIHOPOJHAsI CMECh, OTHOCUTENIbHbIE aTOMHAas M MOJIEKYJsIpHas
Macchl, KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakuus, peaklHUUd COEOUHEHMsSI, DPEAKIUM pPAa3IOoKEHUs, PEAKIUU
3aMeIeHus, Peaku oOMeHa, TEerIoBoW 3(PpeKT peakiuu, 3K30- U
9HA0TEPMHUUYECKUEPEAKIIUH,PACTBOP,MACCOBASIOJIIXUMUYECKOTO

QJICMCHTAaBCOCANHCHU N ,MACCOBAANOJIAUIIPOLICHTHAAKOHIICHTPAI A




BELIECTBaBPACTBOPE, A IPOATOMA,IIEKTPOHHBINCI0HATOMA,aTOMHAS
opbutanb, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAsICBSI3b,3JIEKTPOOTPULIATETLHOCTD, IOJIIPHASUHEIOISIPHAS
KOBaJICHTHAsl ~ CBSI3b, MOHHAs  CBsI3b, MeETaJUIM4YecKass  CB3b,
KpUCTaJIM4ecKass pemérka (aToMHas, HWOHHAs, MeTaIn4yeckKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHWOH, JIEKTPOJUT U HEDJIEKTPOJIUT,
ANEKTPONIUTUYECKAsT JAUCCOIMALMs, pEakUud HOHHOTO oOOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKLMU,  OKHUCIUTENb U
BOCCTAaHOBUTENb, OKHUCJICHHE U BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XMMHAYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMbIC pPEaKIIUH,
CKOpOCTbXUMHYECKOMpeakuu,katanuzatop, [JIK,koppo3us

METaAJIJIOB, CIIJIaBbI

2.2

OCHOBOITOJIararolM€3aKOHBIXUMHU U :3aKOHCOX PAHEHUSIMACCHI,
nepuognueckuii  3akoH J[.MI. MeHueneeBa, 3aKOH TIOCTOSIHCTBA

COCTaBa,3aKOHABOTAAPO

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJIApHAA TCOpUs, TCOpUAa

9.]'[eKTpOHHTH‘IGCKOI;'I,HI/ICCOHI/IZII_[HH

BrnaneHneocHOBaMUXMMHYECKONTPAaMOTHOCTH, BKITFOYAIOILICH:

3.1

YMEHHE MPAaBUIBLHO UCIOJIb30BaTh U3YYEHHbIE BELIECTBA UMATEPHUAIIbI
(B TOM uHcClle MUHEpaJbHbIE YAOOpEHUs, MeTaulbl U CIUIABBHI,
NPOAYKTHl TEepepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOIOB
(yrnis, mpupogHOro rasa, HeTH) B OBITY, CEIbCKOM XO35HCTBE, Ha
MIPOU3BOJICTBE U NOHMMAaHHWE 3HAYEHUS >KUPOB, OENKOB, YIJIeBOIOB
JUIsL OpraH1u3Ma 4eJoBeKa; YMEHUE MPOTHO3UPOBATh BIUSHUEBEIIECTB

HUXUMHUYCCKUXITPOLCCCOB HAOPTaHNU3MUCIIOBEKA U

OKPYKAIOUIYIOTIPUPOTHYIOCPETY

3.2

YMCHUCHUHTCIPHUPOBATbXUMHUUICCKUC3HAHUACOSHAHUAMUAPYTUX

y4eOHBIXTIPEIMETOB

3.3

HaJIMYMEONbITa pabOThIC pa3IMUYHBIMUMCTOYHUKAaMUUH(DOPMALH
NOXUMHH(HAYYHAssMHAYYHO-TIONYJISIpHAsIIUTepaTypa, CII0BapH,

CHPaBOYHUKHU,HMHTEPHET-PECYPCHI)

3.4

YMCHI/ICO6TJCKTI/IBHOOL[€HI/IB3.TLI/IH(I)OpMaI_II/IIOOBCH_ICCTBaX,I/IX
IMpEBpPALICHUAX n MMPAKTUHYICCKOM MMPUMCHCHUHN n YMCHUEC

HCIOJb30BaTh €€ s pemicHuA yqe6HO-H03HaBaTeJ'IBHI)IX 3aga4

BJ'Ia,Z[eHI/ICOCHOBaMHHOHHTHﬁHoroaHHapaTaHCI/IMBOJII/I‘-ICCKOFO




SA3BIKAXUMUNJIICOCTABICHUA(DOPMYITHEOPT aHUYECKUX BEILIECTB,
YPaBHEHHM  XMMHUYECKUX  pEaKkLMi;  OCHOBAMU  XUMHYECKOU

HoMmeHKnaTypbl(IUPACutpuBuaibHoii)

VMeHue OOBICHATH CBSI3b MOJIOKEHHUS DJIEMEHTa B Hepnozmtlecxoﬁ

CUCTEME C UYHUCIOBBIMH XapaKTECPpUCTUKaMKU CTPOCHHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB H 3apsn sjapa, oO0IIee YHUCIO
3JICKTPOHOB),pacipeieIeHIEeMIJIEKTPOHOBIOIHEPT € THIECCKUM
YPOBHSMATOMOBIIEPBBIXTPEXTIEPHUOI0B, KATTUSTUKATIBITHS
[IpencrarieHue o MEpUOANIECCKON 3aBUCUMOCTH CBOMCTBXUMHYECKUX
3JIEMEHTOB (paJyCc aTtoMa, 3JIEKTPOOTPUIIATEIBHOCTH), MPOCTHIX M

6 CJI0KHBIX BEIIIECTB oT MOJI0KEHUS 3JIEMEHTOB B
[TepuoanueckoiicucTeMe(BMaIBIXIIEPHOIAXUTTIABHBIX
MOArPYIIaX )UAJIEKTPOHHOT OCTPOEHUIaTOMA

7 YMeHnueknaccupuumpoBarh:

7.1 XAMHYECKHUEIIIEMEHTHI

7.2 HEOPraHUYECKHEBEIIECTBA

7.3 XUMHUYECKUEPEAKIINN

8 YMeHHEOpeIeIsaTh:

a1 BaJICHTHOCTHUCTCTICHbOKUCIICHUIX UMUYECKUXIIEMEHTOB, 3aPsi/T

' HOHA

a9 BHIXUMHYCCKONCBAZHUTUITKPUCTALTHICCKOUCTPYKTYPBIB

' COCTMHEHUSX

8.3 XapaKTepCPeIbIBBOIHBIXPACTBOPAXBEUIECTB(KUCIOT,0CHOBAHUH )

8.4 OKHCIIMTEILHBOCCTAHOBUTED

9 YMeHuexapakTepu30BaTbPU3NICCKUCHX UMUICCKIECBONCTRA:
MPOCTHIXBEIIECTB  (KUCIOPO/I,030H,BO0POI,IpaduT,aimas,

9.1 KpeMHH1,a30T,pocdop,cepa,Xaop,HaTpHil,Kaaril,MarHui,
KaJIbITUH,aTFIOMUHUH, KEIIe30)

CIIOKHBIX BEMIECTB, B TOM YHCJI€ WX BOJHBIX pPAacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIIBI

92 metamioB [-IIA rpynn, amromunus, meau (1), nunka, sxenesa (11 ulll),

okcuabl yraepoaa (II u IV), xpemuus (IV), azora u docdopa (III
uV),cepsl(IVuVI),cepuucras,cepnas,azotucras,a30THasl,

dhocdhopnas,yronbHast, KpEMHHUEBASIKACTOTANIX COJTH )




IMPOTHO3UPOBATH n XapaKTCPU30BaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTHU OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B

33 3aBHUCHUMOCTH OT X CBOMCTB, BO3MOKHOCTh IPOTEKAHUS XUMUYECKUX
MIPEBPALICHUIBPA3INYHBIX YCIOBUSIX
10 YMeHuecocTaBIsIThbMOJIEKYIAPHBICUNHOHHBICYPABHEHUS PEAKIii, B
TOMYHCIIE:
10.1 peaKIMiinOHHOT000MeHa
10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTEIbHBIXPEAKIIUIA
103 WUTIOCTPUPYIOIIMX ~ XMMHYECKHE CBOWCTBA WM3YYCHHBIX KJIACCOB
' (Tpymnm)HEOPraHNYECKUXBEIIECTB
10.4 MTOITBEPK IAIOIUXT€HETHUECKYIOB3aMOCBSI3bMEK Ty HIMHU
11 YMeHUEeBbIUUCIATH(ITPOBOAUTHPACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIOJIOJIFOXUMUYECKOT03JIEMEHTABCOCMHEHU U
11.2 MacCOBYIOJIOJIIOBEIIECTBABPACTBOPE,
11.3 KOJIMYECTBOBEIIECTBANETOMACCY,00bEM Ta30B
114 MOYPaBHEHUSAMXUMHYECKUXPEAKITMANHAX O TUTHKOJINIESCTBO
' BEIIECTBA,00bEMUMACCYPEareHTOBUINIPOAYKTOBPEAKIINU
12 Bnanenve(3HaHNEOCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  To3HaHUS (HaOIro#eHHe,
121 U3MEpeHUE,3KCTICPUMEHT,MOICIIMPOBAHHE ) TPUH3yUCHUUBEIICCTBH
' XUMHYECKUXIBIIEHUI; yMeHrnec(hopMyIupoBaTbpoOIeMyn
MIPEITIOKUTHITY THEEPEIIICHUS
129 0e30MacHOIPadOTHICXUMUYECKUMHUBEIIECTBAMU, XUMHUECKON
' Mocy10MnIadopaTopHEIMOOOPYI0BAHUEM
MpaBUIIAMU0E3011aCHOT000PaIEHHUACBEIIECTBAMU, UCTIOJIB3YEMbIMA B
TTOBCETHEBHOH JKHM3HH, MPABHJIAMU TIOBEJICHUS B IICNAX COEpEKEHUS
123 3I0pOBbS U OKPYKAaIOILIEH MTPUPOTHON cpefbl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI OMPEICIIEHHBIX
BEIIECTB,CIOCOO0BYMEHBIICHUSUTIPEIOTBPAIICHUSITXBPEAHOTO
BO3ICHCTBUS
13 HanuanenpakTHaeCKHX HaBBIKOBIUTAHUPOBAHUSIHOCYITICCTBIICHHUS
CIIeTYIOIIUX XUMHYECKUXIKCIIEPAMEHTOB:
13.1 M3Y4eHHEHONUCaHNEPU3NIECKIXCBONCTBBEIIECTB;03HAKOMIIEHUE




C (1)I/I3I/I‘-ICCKI/IMI/I n XUMHNYCCKUMHU SBJICHUAMU,; OIIBITHI,

WUTIOCTPUPYIOLIHETPU3HAKUIIPOTEKAHUIX UMUYECKUX PeaKLIni

13.2

U3y4eHHeCcIIoco00BpasaeIeHusIcMeceit

13.3

IIOJIy4Y€HUEC KUCIOpOoJa W HM3YYCHHE €Io CBOﬁCTB; IMOJIYYCHUEC
BO,HOpOI[aI/II/By‘IeHI/ICCFOCBOfICTB;HOJIy‘-IeHI/ICYTJIeKI/ICJIOI‘OFaSaI/I

HBWGHHGGFOCBOP'ICTB;HOJIy‘-ICHI/IeaMMI/IaKaI/II/I?;y‘-IeHI/ICCI‘OCBOI;'ICTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C ONpEAeNEHHONM MaccoBOM  moineit

pacTBOPEHHOTOBEIIECTBA

135

MIPUMEHEHHE WHIMKAaTOPOB (;makmyca, METUJIOpaHkKa U
(benondranenna)isionpeaeIeHUIXapakTepacpeIbIBpacTBOpax

KHUCJIOTHUILIEI0UEN

13.6

WCCIEAOBAaHUE U OINHMCAaHUE CBOWCTB HEOPraHUYECKUX BEIIECTB
Pa3TMYHBIXKJIACCOB; U3YUE€HUEB3aNMOICHCTBUSKUCIOTCMETAIIIAMH,
OKCHUJIaMH  METaJUIOB,  pPAacCTBOPUMBIMH M  HEPACTBOPUMBIMU
OCHOBaHUSIMHU, COJISIMU; TIOJIy4€HHE HEPaCTBOPHUMBIX OCHOBAaHUM;
BBITECHEHHE OJHOIO MeTajyla JpYrMM W3  pPacTBOpa  COJIH;
uccienoBaHneaM(pOTEePHBIXCBOMCTBIUAPOKCUIOBATIOMUHHUSAN

UHKA

13.7

PEIICHUC SKCIICPUMCHTAIBHLIX 3a/a4 110 TEMaM: «OCHOBHEBIE KJIACCHI
HCOPraHn4CCKuxX COGﬂHHCHHﬁ)); <<3JICKTpOJII/ITI/I‘-I€CKaH
,Z[I/ICCOI_II/IaI_II/ISI»;((Ba)KHefIH.IPIeHeMeTaJ'IJIBIHHXCOCI[I/IHCHI/ISI»;

«BaxxHeHIIINEMETATIILIMUX COEAUHEHU

13.8

XUMHUYECKHE  JKCIIEPUMEHTBl,  WUIIOCTPUPYIOIIME  TNPHU3HAKH
NPOTeKaHMUs peaklii MOHHOro oOMeHa; KaueCTBEHHbIE peakiuu Ha
MPHUCYTCTBYIONINE B BOJHBIX PAcTBOpax HMOHBI: XJIOPHUA-, OpOMH-,
nonua-, cynbdar-, pocdar-, kapOOHAT-, CUIMKAT-AHUOHBL,THIPOKCHUI-
MOHBI, KATHOHBI aMMOHWUSI, MarHUS, KAJIbIUs, ATFOMIHHS,

xenesa(2-+)mwkene3a(3+),meau(2+),uHKa

14

Ywmenue:

141

NpEACTAaBJIATL  PE3yJIbTAaTbl S3KCIICPUMCHTA B (bopMe BBIBOJIOB,
JIOKa3aTeJ'IBCTB,Fpa(i)I/IKOBI/ITa6J'II/II_II/IBI)ISIBJ'IHTI)E)MHI/IPI/I"IGCKI/Ie

3aKOHOMCPHOCTHU

14.2

YCTaHaBJ'II/IBaTLCBSISI/IMC)K)IypCaJ'IBHOHa6J'IIOI[aCMBIMI/IXI/IMI/I‘-ICCKI/IMI/I

ABJICHUAMHWUIIPOTCCCAMU,IIPOUCXOIAITUMUBMAKPO-UMUKPOMUPCE,




O0BSICHATEIIPUYMHBIMHOT000PA3UsBEIIECTB




YYEBHO-METOJINYECKOEOBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIIECCA
OBA3SATEJIBHBIEYYEBHBIEMATEPHUAJIBIIJIAYYEHUKA

» Xumusi: 8-iKinacc:06a30BeINypOBEHB: yUeOHUK; S -eU31aHNe, TIepepad0TaHHOE
IMa6puensu O.C., Octpoymos WU.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3narenscTBOI IpOcBeieHUE

» Xumus:9-iknacc:0a30BbIypOBEHB: yICOHUK; S -en3aHIE, lIepepad0TaHHOE
IMa6puensa O.C., Octpoymon U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/I3I[aT€J'II>CTBO«HPOCBGIHGHI/IG»

METO/IUYECKUEMATEPUAJIBIIJAYUYUTEJISA
Xumusi(6azoBelitypoBeHsb ). PeanuzanustpeboBanuit @' OCocHOBHOT000111€TO

obOpazoBaHus. MeTonuueckoe nocodue st yuurtess. Mocksa, 2025.

HU®POBBIEOBPA3OBATEJIBHBIEPECYPCBIUPECYPCBICETU
NHTEPHET

1. http://festival.lseptember.ru/subjects/4/-®decTuBanbiiejaroru4eCKUXuaeH
"OTKpbITHIA ypoK". Pa3paboTku ypOKOB [0 XUMHH.

2. http://som.fsio.ru/subject.asp?id=10000755 pa3meriaroTcss METOAMYCCKHUE
pa3paboOTKH YPOKOB, JJa0OpaTOpHbIE PaObOTHI, TECTHI M KOHTPOJIbHBIC PAOOTHI,

OHI/IMHI/IaIIBI,BI/IJICOOHBITBI,XI/IMI/ILICCKI/IGSaﬂa‘H/I,I/IHTepHeT-y‘IC6HI/IKI/IHOXI/IMI/II/I .


http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755

3. http://www.alhimik.ru/ - AIXUMHUK. Bxirodaer
METOIUYCCKHUC

PEeKOMEH AU ITyIUTEIICHXUMU U, CTIPABOYHUKH,0M0TpadrumBe
JINKHAX
XHUMHKOB,pa3ieiibl''Becenasxumud"," X uMussHaKa X IbIi€Hb  UMH

OT0 JAPYroil THTEPECHOM U M0JIe3HON nH(pOopMaLKI

4. budmuotexal [OKhttps://m.edsoo.ru/ff0d210c


http://www.alhimik.ru/
https://m.edsoo.ru/ff0d210c

