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IHosicHnTeILHAS 3aIUCKA
[Iporpamma 1o XuMuu Jijisi 00y4aronuXcsl ¢ 3aJIeP>KKOM MCUXUYECKOro pa3BuTus (1aiee
— 3[IP) Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUS NOJIIOTOBJIEHA Ha OCHOBE
TpeOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOTpaMMbI
OCHOBHOTO 0011ero odpaszoBanus, peacraBieHHbXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanbHOl paboueil MporpaMMbl BOCIIUTAHUS U C YIETOM KOHUEMIIUU MPErogaBaHus
y4eOHOro mpeaMeTa «XuUMHs» B 00pa3oBaTelbHBIX opranuzamnusax Poccuiickoit
Oenepanun,
®denepanbHOl IPOrpaMMbl BOCHHUTAHUS, C YYETOM paCHpeAesIeHHbIX IO KiaccaMm
POBEPSIEMBIX TPEOOBAHMM K pe3ysibTaTaM ocBoeHUst DenepanbHON aganTUPOBAHHON
00pazoBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus NIl OOY4ArOIIMXCS C
3aIEP/KKOM TICUXUYECKOTO Pa3BUTHUS U AJIEMEHTOB COAEP>KAHUS, MPEJCTABICHHBIX B
YHuBepcansHOM KoAU(UKATOpe MO XUMUHM, KOHIEnuu mnpernojaBaHus y4eOHOro
npeaMera «XuMus» B 00pa3zoBaTelbHBIX opranuzanusax PO, peanusyronmx oCHOBHbIC
00111e00pa3oBaTebHbIE TPOTPAMMBI.

[Iporpamma no xuMuu pazpadoTaHa ¢ UENbI0 OKa3aHUsS METOIMYECKONW MOMOIIU
YUUTENIO B CO3/IaHUU paboueii mporpaMMsbl 10 y4€OHOMY TIPEIMETY.

YueOuprii mpeamer «XUMHSD  BXOAUT B  TMPEAMETHYIO  00JacTb
«EcTecTBeHHOHAayYHBIC MPEAMETHI». B CHCTEME eCTEeCTBEHHOHAYYHOTO O0Opa3oBaHUS
XUMHUSI KaK y4eOHBIN MTPEeMET 3aHUMAET BaKHOE MECTO B MMO3HAHUHU 3aKOHOB MPUPOJIbI,
dbopMUpPOBAaHUM HAYYHOW KAPTHUHBI MHPA, CO3JaHWU OCHOBBI XMMHUYECKUX 3HAHUM,
HEOOXOJMMBIX JUIsl TTIOBCEHEBHOM KM3HH, HABBIKOB 370POBOTO M 0O€30MMACHOIO s
YelloBeKa W OKpYXKaloIIed ero cpeasl oOpaza KHU3HH, a TakkKe B BOCIHTAHUU
JKOJIOTUYECKON KYJIBTYPBHL.

VYcenemHocTh U3y4eHUs XMMUU CBSi3aHA C OBJIAJICHUEM XUMUYECKUM SI3BIKOM,
cobOmo/ieHneM TpaBwil  Oe30omacHOM paOOThl TPH  BBINOJHEHUU XUMHUYECKOTO
HKCHEPUMEHTA, OCO3HAHUEM MHOTOUYHUCIICHHBIX CBSI3€M XUMUH C IPYTUMU MPEIMETAMU
HIKOJIBHOTO Kypca.

[Iporpamma BkJIOYaeT B ceOsi OCHOBBI OOIIEH W HEOPraHUYECKOW XUMUHU.
['maBHOM wuzeeil mporpaMMmbl SIBISETCS CO37aHHE 0a30BOr0 KOMILUIEKCA OIMOPHBIX
3HAHWK T1I0 XWMHH, BBIPOKCHHBIX B (opMe, COOTBETCTBYIONIEH BO3pacTy
00yJaronmxcsi 1 iX 0COOBIM 00pa30BaTEIHHBIM MTOTPEOHOCTSIM.

B conepxxanuu 1aHHOTO Kypca MpeACcTaBiIeHbl OCHOBOMIOJATAONINE XUMUYECKUE
TEOPETUYECKHE 3HAHWS, BKIIOYAIOIIME HM3YyYEHHE COCTaBa W CTPOCHHUS BEIECTB,
3aBUCHUMOCTH HX CBOWCTB OT CTPOCHMS, MPOTHO3UPOBAHHE CBOMCTB BEIIECTB,
VCCIICJOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKHX IPEBPALICHUN W IyTEH YIIPABICHHS
VMU B LEJISX MOJyYEHUS BEIIECTB U MAaTEpUAJIOB.

TeopeTnueckyro OCHOBY U3yUYE€HUSI HEOPTAaHUYECKOW XUMHH COCTABISET AaTOMHO-
MOJIEKYJIsIpHOE yueHnue, llepumommueckuii 3akoH [[.MI. MengeneeBa ¢ KparkuMu
CBEICHUSIMH O CTPOCHUM aTOMa, BHUJIAX XUMHUYECKON CBA3U, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUN.



B wu3yueHum Kypca 3HaAuMTENbHas pPOJb OTBOJUTCA XUMHUYECKOMY
HKCIIEPUMEHTY: IPOBEJCHUIO MPAKTHYECKUX M JJAOOPaTOpPHBIX padOT, ONMHCAHUIO
pe3yJbTaTOB YYEHMUYECKOTO 3KCIEPUMEHTa, COOJIOJEHUI0 HOPM M IpaBUil
0e30macHO pabOTHl B XMMHUYECKOU JTAOOpaTOPHH.

Peanuzauust paHHOW mnOporpaMMbl B Ipouecce OOy4YeHHs TMO3BOJIUT
oOyuatomumcs ¢ 3I1P ycBOUTH KJIIOUEBBIE XUMHYECKUE KOMIIETCHIIMU U TIOHSIThH
POJIb M 3HAYEHHUE XUMUU CPEIH IPYTUX HAYK O IPUPOJE.

W3ydeHnne XuMHuH CITIOCOOCTBYET (POPMUPOBAHHIO Y O0YUAIOIIUXCSI HAYIHOTO
MHPOBO33pPEHHUSA, OCBOEHHUIO OOIIEHAYYHBIX METOAOB (HAOIIOJEHUE, U3MEPEHHUE,
HKCIIEPUMEHT, MOJIETMPOBAHHUE ), OCBOCHUIO MPAKTUYECKOT0 IPUMEHEHHUS HayUHbIX
3HAHWI, OCHOBAHHOT'O Ha MEXIPEAMETHBIX CBA3SIX ¢ npeameraMu « OKpyKaromun
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u GopMupyer
KOMIIETEHIIMM, HEOOXOIMMBbIE IJsi NPOJODKEHHs o00pa3oBaHHs B oO1acTu
€CTECTBEHHBIX HAYK.

W3ydyeHne XuMUM CHOCOOCTBYeT pa3BuUTHIO y oOyuatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO BOOOpakeHMsI, (YHKIIMOHATBLHOW TPAMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH aHAIU3UPOBATh MHPOPMALIUIO, MPEACTABICHHYIO B
paznuuHbX (opmax. 3HAYMMOCTh TMpeaMeTa JJid pa3BUTHSA  KU3HEHHOM
KoMrneTeHIMu oOyudaromuxcss ¢ 3I[IP  3akimouaercss B YCBOGHHMM OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOJWMBIX J[UI1 IOBCEAHEBHOM JKM3HHM; HAaBBIKOB
3JI0pPOBOr0 U 6€301aCHOrO JUIsl YeJIOBEKa U OKPYXKaloIIel ero cpebl o0pasa Ku3HH;
(OpMUPOBAHUN HKOJIOTMYECKOHN KYJIBTYpHI.

[Tporpamma oTpaxkaer conepkanue oOyd4eHus MPeaAMETY « XUMHUA» C YIETOM
ocoObIX oOpa3zoBaTelnbHBIX moTpeOHOcTel oOydaronuxcs ¢ 3I[IP. Omnagenue
y4eOHBIM MPEIMETOM «XHUMHSD» MPEACTABISET ONPEIEICHHYI0 TPYAHOCTh IS
oOyuatomuxcst ¢ 3[IP. D10 cBsSI3aHO C OCOOEHHOCTSAMHM  MBICIUTEIBHOU
NEeATENbHOCTH, NEPUOJUYECKUMU KOJIEOAHUSIMU BHUMAaHUS, MaJbIM 00BEMOM
NaMATH,  HEIOCTAaTOYHOCThIO  OOIIero  3amaca  3HAaHUW, MOHWKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO Pa3BUTHSL.

Jlnst mpeoionieHusl TPYIHOCTEN B M3YYEHUHM YYEOHOro mpeaMera « XUMUs»
HeoOxoauMma ajanTanuss o0beMa UM XapakTepa ydeOHOro Marepuaiga K
MIO3HABATEJIbHBIM BO3MOKHOCTSIM JIaHHOM KaTEropuu OOydYarolMXcCs, Y4YeT HX
OCOOCHHOCTEN pPAa3BUTHUS: HCIIOJIIb30BAHUE AJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXITPEIMETHBIX CBS3€H, IIOCTEIIEHHOE YCI0KHEHUE U3yd4aeMOIro MaTepuania.

[Tpy wm3yyeHMH XUMHM HEOOXOJUMO OCYUIECTBIIATH B3aUMOJCHCTBHE Ha
IIOJINCEHCOPHOM OCHOBE.

TeopeTnuecknii  maTepuan PEKOMEHAYETCS  M3y4daTb B IIpoLEcce
IIPAKTUYECKOM JESATENBHOCTH. BO3MOYKHO BBIIEICHUE OTIEIBHBIX YPOKOB Ha
pellIeHre 3a7a4 B CBA3M CO CJIIOKHOCTBIO aHalln3a Tekcta oOydaromumucs ¢ 3I1P.
Oprann4yeckoe €IMHCTBO IPAKTUYECKOM W MBICIHUTEIBHON  JIESTEIbHOCTH
oOydaromuxcsi Ha ypOKaX XUMHUHU CIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOCHHMIO Oa3MCHBIX XMMHYECKMX 3HaHUW M yMmeHuil. Ocoboe BHUMaHUE MpHU



M3YYEHUU XUMUU YIEISIETCS U3YyYEHUIO «CKBO3HBIX» MOHIATHI U (POPMUPOBAHUIO
HaBbIKa CTPYKTYPHUPOBAHUS MAaTepUAIaA.

[enu u 3a1aun U3yyeHus: yaeOHOTo npeaMeTa « XUMHUs»

OOmue 1enu HM3ydyeHus y4yeOHOro mpeamera «XHUMHs» MpPeCTaBIEHbI B
denepanpHOil pabodveil TporpamMme OCHOBHOTO o0miero obpaszoBanms. OHU
aKTyaJM3UPOBAHBl C YYETOM HOBBIX NMPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIETO
o0pa3oBaHMsl, HAPABIEHHOCTU OOYYEHUS HA Pa3BUTHUE U CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBaHue €€ HHTEIIEKTa U o01Iel KyapTyphl. O0yueHne yMEHHUIO YUYUTHCS U
MPOJOHKATh CBOE OOpa30BaHME CAMOCTOATENIHHO B HACTOSIIEE BpEMs SBIIACTCSA
OJTHOM M3 BaXKHEHUIIMX (PYHKIMM yuyeOHBIX IPEIMETOB, B TOM YHUCIE U
«XUMHUNY.

Jlna obyuatonuxcs ¢ 3I1P, tak ke, Kak U JjIs1 HOpPMaTUBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB,  OCBauMBAaIOLIMX OCHOBHYIO  00pa3oBaTElIbHYI0  IPOrpaMMy,
JOMUHHUpYIOLIEE 3HaUeHHE TPUOOPETAIOT TaKKe LENIH, KaK:

(GbopMHpOBaHHE MHTEIUIEKTYalbHO PpPA3BUTOM JIMYHOCTH, TOTOBOM K
COTPYHHYECTBY,  CaMOCTOSITEJIbHOMY  MPUHATHUIO  PEIICHUW,  CIIOCOOHOM
a7anTUPOBATHCS K OBICTPO MEHSAIOIIMMCS YCIOBUSM KU3HH;

HaIPaBJIEHHOCTh O0YYEHUsI HA CUCTEMATUYECKOE MPUOOIIECHUE yYAIIUXCS K
CaMOCTOATEJIbHOM IO3HABATEJIBHON JAEATENBHOCTH, HAay4YHBIM W IPAKTHYECKUM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMI0 M Pa3BUTHE CIIOCOOHOCTEH K
XUMUHY,

oOecrneyeHne ycaoBHi, CIOCOOCTBYIOLIUX MPHOOPETEHUIO O0YUYarOIIUMUCS
OMbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUS M CaMONO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIMX YHUBEPCAJIbHOE 3HA4Y€HUE MJIs
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

dbopMupoBaHre ymMeHUl OOBSCHATH U OIEHUBATH SIBICHUS OKPYXKAIOIIETO
MUpa Ha OCHOBaHWH 3HAHUU U OIbITA, MOJYYEHHBIX [IPU U3YYCHUHN XUMHUH;

dopmupoBaHre y  OOydYalIIMXCA  T'YMAaHHUCTUYECKUX  OTHOILICHHH,
MOHUMAHUSI LIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJOTHYECKU
1[e1eco00pa3Horo TMOBEACHUS B OBITY M TPYIOBOW JEATEIHLHOCTH B LEJSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKaIOLIEH IPUPOAHON CPEMBL;

pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0 Ha OCHOBE YCBOCHMs OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(duUis U HANpaBJIE€HHOCTU JajbHEHILIEro
00yJeHUSI.

Kypc HampaBneH Ha pelieHue CIEQyIIUX 3a7ad, O0O0ecrneuyMBarOIINX
peanu3alurlo JMYHOCTHO-OPUEHTUPOBAHHOIO M JIEATEIbHOCTHOIO MOJIXOJ0B K
oOyuenuto xumuu oOyvatouuxcsi ¢ 3P Ha ypoBHE OCHOBHOTO OOIIETO
00pa3oBaHMSL:

(dbopMHpoOBaHHE NMEPBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX MPEJICTABICHUN O
BEILIECTBAX, MX IMPEBPAIICHUSIX W MPAKTUYECKOM NPUMEHEHUU; OBJIAJICHUE
MOHATUHHBIM aNNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;



OCO3HaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOM HAyKH Kak
00JlacTH ~ COBPEMEHHOTO  €CTECTBO3HAHUS,  XMUMHMUYECKUX  IpEeBpaIlCHUN
HEOPraHWYECKUX U OPTraHUYECKHUX BEIIECTB KAK OCHOBBI MHOTHX SIBJIEHUM )KMBOW U
HEXUBOU MPUPO/IbI; YIIIyOJIEHHE IPEICTABICHU O MaTEPUAIBHOM €IMHCTBE MUPA;

OBIIQJICHNE OCHOBAMH  XHMHYECKOH  TpPaMOTHOCTH:  CHOCOOHOCTBIO

aHAJIM3UPOBATh U OOBEKTHBHO OLIEHUBAThH JKU3HEHHBIC CUTYallMH, CBS3aHHBIC C
XUMHEH, HaBbIKaMi 0€30MacHOro OOpaleHus ¢ BEUIECTBAMH, HCIOIb3yEeMbIMU B
MTOBCETHEBHOM KM3HU; YMEHUEM AHAIM3UPOBATH M IUJIAHUPOBATH 3KOJIOTMYECKU
Oe30MmacHOe TOBEICHUE B IEMSIX COXpPAHEHHs 37J0POBBS U OKPYKAIOMICH CpEbl;

(¢opMupoBaHHE€ YMEHUH  yCTaHaBIMBaTh CBA3M  MEXKIYy  pEAIbHO
HAO0JF0JJaeMbIMH XUMHUYECKUMHU SIBICHUSAMU U IPOLIECCAMH, MPOUCXOAAIIUMHU B
MUKpPOMHpPE, OOBICHATh NPUYMHBI MHOT00Opa3usi BEIIECTB, 3aBUCHUMOCTb HX
CBOMCTB OT COCTaBa W CTPOEHUS, a TAK)KE 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT
HUX CBOMCTB;

OpUOOPETEHUE OMbITa HCIOIB30BAHUS PA3NMYHBIX METOJIOB H3YUYEHUS
BEILECTB, HAOMIOJAEHUS 3a MX MPEBPAUICHUSMU IPU MPOBEACHUH HECIOXKHBIX
XUMHUYECKUX HKCIIEPUMEHTOB C MCIIOIB30BAHUEM JIA0OPATOPHOTO 000PYIOBAHUS U
puOOpOB;

(opMupOBaHKE MIPEACTABICHUHN O 3HAUEHUU XUMHUYECKON HAyKH U PELIECHUU
COBPEMEHHBIX 3KOJOTMYECKMX NpoOsieM, B TOM UHCJIE B IMPEeIOTBPALECHUU
TEXHOT'€HHBIX U HKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aJANTANNM Y4eOHOT0 MATEepPHAJIa 0 XUMHUH

OOyueHue yueOHOMYy mpeaMeTy «XHMHUS» HEOO0XOAMMO CTPOUTH Ha
CO3JaHUU ONTUMAJIBHBIX YCJIOBUH JUIsl YCBOEHHMS IPOTPAMMHOIO MaTepuaia
oOyuatomumucsi ¢ 3IIP. Bonpmioe BHUMaHHE TOMKHO OBITH YAEIEHO OTOOpPY
y4eOHOro Marepuajga B COOTBETCTBUM C MPUHLMIIOM JOCTYIIHOCTH HIpH
coxpaHeHuu oOiiero 6azoBoro ypoBHs. OH JOJKEH MO COAEPKaHUIO U 00beMy
OBITh aTanTHUPOBAHHBIM /s oOyuatomuxcs ¢ 3[1P B cooTBeTcTBUU € MX 0COOBIMU
oOpa3zoBaTenbHBIMH OTpeOHOCTSIMH. CienyeT 00JIeTYnTh OBIIAJICHIE MaTeprUaIoM
oOyuarormumucss ¢ 3P mocpeacTBoM ero AeTalbHOTO OOBSCHEHHS C
CUCTEMATUYECKUM ITOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKOW B IPUMEHEHUH 3HAHUI
C HCIIOJIb30BAaHUEM IPUEMOB aJTOPUTMU3AIMHU U BU3YaJbHBIX OIOp, OOy4YeHUs
CTPYKTYPUPOBAHMIO MaTEpHAJIA.

Bonbuioe 3HaueHue a7 MOJTHOLEHHOTO YCBOEHMsI ydyeOHOro marepuasa
HMMEET OIIOpa HAa MEKIIPEMETHBIE CBS3H BOIPOCOB, U3Y4aEMBIX B IAHHOM Kypce, €
TakKUMU Y4yeOHbIMU mpenMeramMu kak «l'eorpadus», «Dusukay, «buonorus».
[lo3BoJisiss paccMaTpuBaTh OJUH M TOT K€ y4eOHBbI MaTephall C pa3HbIX TOYEK
3pEHUs], MEKIIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €TI0 JIyUIlIEMY OCMBICIEHHIO, OoJiee
IIPOYHOMY 3aKPEIUICHUIO NOJIyYCHHBIX 3HAHUW U IPAKTUYECKUX YMEHUIA.

[Ipy NOArOTOBKE K  ypOKaM  YYHUTENIb JOJDKEH MPEeayCMOTPETh
dbopMupoBaHre y 00yJarOIMUXCS YMEHUN aHATM3UPOBaTh, CPABHUBATH, 00001IaTh
M3y4aeMblil Marepuai, IUIaHUPOBAaTh MPEACTOALIYI0 paldoTy, OCYIIECTBISATh



CaMOKOHTpPOJb. HeoO0X0aMMO MOCTOSHHO CIIEAUTh 32 MPAaBHIBHOCTBIO PEYEBOTO
odopmiteHus BhIcKa3bpIBaHUH oOyuarommxcs ¢ 311P.

B cBsi3u ¢ 0cOOEHHOCTSIMM MOBEIEHUS U JESATEIBHOCTH, O0YyYarolMXcs ¢
3IIP (pacTOpPMOKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM  CTPOXKAUIIUMA
KOHTPOJIb COONIOZICHHUSA TPAaBUI TEXHUKH OE30MACHOCTH TIPU TMPOBEACHUU
1abopaTopHbBIX paboT B XUMUYECKOM KaOWHETE.

Ilpumepnble  Buabl  JeATelbHOCTH  oOyuyawmmuxes ¢ 3IIP,
o0ycii0BJIeHHbIe  0COOBIMH  00pa3oBaTeJIbHBIMM  INOTPEOHOCTSAMH  H
o0ecrneyuBaOIIie OCMBICJEHHOE OCBOCHHE COAEpP:KAHMH O0pa3oBaHMS IO
npeamMery «XuMus»

Conep>xanue BUZIOB jAesTesnibHOCTU oOy4varomuxcs ¢ 3[1P Ha ypokax xumuu
ompesenseTcss HX O0coObIMH OOpa3oBaTeNbHBIMH HOTpeOHOCTSIMH. [lomumo
mupoko ucnoib3dyeMbix B @OII OO0 obmmx s BceX 0O0ydYaroIuXcs BUJIOB
JESATENBHOCTU CIEYET YCUIIUTh BUJIbI ACSITEIBHOCTH, CrieU(PUUHbIE IS TaHHOU
KaTeropuu  0oOydYaromuxcsi, [l O0OECleUeHUs OCMBICIEHHOTO  OCBOCHHUSA
coiepkaHusi 00pa3oBaHMs MO MPEAMETY: YCHJIEHUE MPEAMETHO-IIPAKTUYECKON
NEATENbHOCTH C AKTUBHU3AlMEHd CEHCOPHBIX CHCTEM; YEpEIOBAaHUE BHJIOB
NEATENbHOCTH, 3aJICUCTBYIOIIMUX pPA3JIUYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHUE
Marepuaia ¢ OMNOpPOM Ha aJIrOPUTM; «IOIIArOBOCTh» B HW3YYEHUM MaTepuana;
WCIIOJIb30BAHUE JIOMOJHUTENIBHON BU3YaJbHOM OMOPHI (IJIaHbI, 00pa3Ibl, CXEMBI,
m1a0bJIoHbI, onopHbie Tadnuibl). Jns pa3Butus y oOyuaromuxcst ¢ 3[IP ymenus
Jenatb  BBIBOJBI, (OPMUpOBaHUSI TPAMOTHOTO PEUYEBOrO  BBICKA3bIBAHUSA
HE00XO0MMO UCIOJIb30BaTh ONOPHBIE ciloBa U Kiuiie. Oco60e BHUMAHHUE CIETyET
yAEIUTh O0YYEHUIO CTPYKTYPUPOBAHUIO MaTe€puasa: COCTABICHUE PUCYHOUHBIX U
BEpOAJbHBIX CXEM, COCTaBJICHUE TaOJMI], COCTABJICHHE KIAacCU(DUKAIUU C
0003HAYEHHBIMU OCHOBAHUSIMU JUISl  KJIacCU(PUKAIMM ¥  HAINOJHEHHUE HX
MIpUMEpPaMH U JIp.

[IpumepHas TemaTudeckas U TEPMUHOJIOTMYECKasl JIEKCHKAa COOTBETCTBYET
OOIT O0O0.

Jns oOyuaromuxcs ¢ 3IIP cyliecTBeHHbIMU SABIISIFOTCS TPUEMBI PaOOTHI C
JIEKCUYECKUM MarepuasioM mo mnpenmery. [IpoBoautcs crnernuanbHas pabora 1o
BBEJICHUIO B aKTUBHBIN CIIOBAPh O0YYAIOIINXCS COOTBETCTBYIOIIEH TEPMUHOJIOTUU.
N3yyaeMble TEpMHUHBI BBOJSTCS Ha TMOJHCEHCOPHOM OCHOBE, 00s3aTelibHa
BU3YyaJIbHASI TOJACPIKKA, aJTOPUTMBI PaOOTHI C ONPEIACICHUEM, OMOPHBIE CXEMbI
JUISl aKTyaJdu3alui TEPMUHOJIOTHH.

OOmiee YMCIO dYacoB, OTBEACHHBIX I W3YYCHUS XHMHH HAa YPOBHE
OCHOBHOT'0 0011eT0 00pa3zoBanums, coctaisieT 136 gacos: B 8 kimacce — 68 gacoB (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYUEHMUSA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKUE IOHATHS

[Ipenmer xumuu. Ponp XUMHUM B )KM3HH YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [lonsTHe 0 MeTojax mo3HaHMs B XUMUM. UUCThIE BelIECTBAa M CMECH.
CnocoObI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HJIEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COKHBIE BEelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass ¢opmyia. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TIIOCTOAHCTBA cocTaBa BemecTtB. OTHOCUTENbHAs AaTOMHas Macca.
OtHOcuTenbHAs MOJIEKYJsIpHas mMacca. MaccoBast 401 XUMUYECKOTO JIEMEHTA B
COCIMHEHUH.

KonnuectBo BemectBa. Moiib. MossipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacCchl W 4YHUCJa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

du3nYecKre U XUMUUYECKUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MacChl BelIeCTB. Xumudeckue ypaBHeHus. Kiaccudukainms
XUMUYECKUX PEaKIUil (COeTMHEHNS, Pa3JI0KEHNUS, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYJIOH, MpaBuiaMu pabOThl B JIabopaTopuu U
npuéMaMu oOparieHus ¢ 1ab0paTOpHBIM 000pYyIOBaHUEM, U3YUYCHUE U OMHUCAHUE
(bu3MYecKuX CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/ICHHE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIKeE,
KUICHUE M KOHJICHCAIUSI BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCIOTON) SIBIICHUM, HAOMIOICHUE U
OMMCAaHUE MPU3HAKOB MPOTEKAHUS XMUMHUYECKHX PEaKIUi (pas3jioKeHHe caxapa,
B3aUMOJICCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapuisi, pa3iokKeHHe TUIAPOKCHUIA
menu (1) mpu HarpeBanum, B3auMoAecTBHE *Keje3a ¢ pacTBopoM coiu menu (II),
U3y4YEHHUE CIOCOOOB pa3JieleHUs] CMecel: C MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbIITApUBAHUE, TUCTUIUISAIUS, XpoMaTorpadusi, MPoOBEICHUE OUYUCTKU MOBAPEHHOU
coiid, HaOIIOJEHWE W  ONWCAaHHE  pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHHUE MOJEIIEH MOJIEKYJ
(1mapocTep>KHEBBIX).

Ba:xueiimue npeacTaBuTe/ M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucnopox — aneMeHT U mpocrtoe
BemecTBo. HaxokneHue kucimopoia B Tpupojae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmuu TopeHus). Oxcupawl. [Ipumenenme kucmopoga. CrocoOsI



MOJIYYCHHUST KHCIopoJa B J1abopaToOpuud W TPOMBINIUICHHOCTH. KpyroBopor
KHCIIopoja B mpupoze. O30H — autoTporiHas MoAuGUKaIs KUCI0poaa.

TernoBoit 3(p(deKT XUMUYECKOW peakIuu, TEePMOXUMHUYECKHUE YpaBHEHMUS,
DK30- M DHAOTEPMHUYECKHE peaKuuu. TOIUIMBO: yrojdp M METaH. 3arpsA3HEHUE
BO3/yXa, yCWICHHE TapHUKOBOTO A PekTa, pa3pylieHre 030HOBOTO CJIOA.

Bopopoxn — anemeHT u ipocroe BemecTBo. Haxoxnenue Bonopoaa B mpupose,
bu3MUecKkue M XUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI IMOIYYEHUS.
Kucnoter u conm.

Mousipabiii - 00b€M  Ta30B. Pacu€Thl MO XMMHYECKMM  YPABHEHUSIM.

Odusnueckue CcBoOWCTBa BOAbL. Boxma kak pactBopurenb. PacTBOpBL
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpoB B MpupoJie U B KU3HU 4desioBeka. KpyroBopot Bojbl B IPUPO/IE.
3arpsi3HeHHEe NPUPOHBIX BoJI. OXpaHa U OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranumdeckux coenunenuit. Oxcuapl. Knaccuduxarms
OKCHJIOB:  cojieoOpa3ytoniue (OCHOBHBIC, KHUCIOTHBbIC, aM(OTEpHbIE) U
HecosneoOpazyronme. Homenknatypa oxcuoB. Du3nyueckue M XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonydenune okcuaoB.

OcHoBanusa. Knaccudpukanuss ocCHOBaHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHUs. HoMeHknaTypa ocHoBaHuil. PU3MYECKHE UM XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucinor. Homenkinarypa kucinor. @usndeckue u
XMMHUYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tonyuenue KucimoT.

Comu. Homenkiatypa cosneil. @U3nuecKue U XMMUYECKUE CBOWMCTBA COJICH.
[Tomyyenue conen.

['eneTnueckas CBA3b MEXKIY KlacCaMU HEOPTaHUYECKUX COCTMHEHUIA.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONPEACIICHUE COJICPAKAHUS KUCIOPOJa B BO3IyXE, MOJIyUCHUE,
coOupaHue, pacro3HaBaHWE€ M U3YYCHUE CBOWCTB KHUCJIOpOjaa, HaOIoIeHne
B3aMMO/JICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHSI BO3HUKHOBEHUS H
MpEeKpallleHus] TopeHus: (Mokapa), O3HAKOMJIEHHWE C OOpa3liaMH OKCHIIOB H
OTMMCAaHUE HX CBOWCTB, MOJy4YEHUE, COOMpAHUE, pPACMO3HABAHUE W HU3YUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojehcTBue Bojoposaa ¢ okcuaoM meau (1)
(BO3MOKHO HCITIOJIb30BAaHUE BUIEOMATEPUATIOB), HAOIIOJeHHE O00pa3lioB BEIIECTB
KOJINYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPAcCTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEAECIEHHOU
MacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA, B3AMMOJACICTBUE BOJbI C METAILIAMU
(HatpueMm ©  KajbiueM) (BO3MOXHO HCIOJB30BaHUE BUIECOMATEPUATIOB),



HCCIIeIOBaHNE O0O0pa3lloB HEOPraHWYECKWX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/IEHUE U3MEHEHHUsS] OKPAaCKU MHIAMKATOPOB B PACTBOPAX KUCIOT U ILIEIOYEH,
u3ydyeHue BizaumopenctBus oxkcuaa meau (II) ¢ pacTtBopom cepHOW KHCIOTHI,
KHCIIOT C METajulaMH, pPEaKUuid HEeUTpalu3aliy, IMOJIyYeHUE HEepPaCTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJHOI0 METajljla APYI'MM M3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHeummue KiacChl HEOPraHWYECKHX
COCIMHEHUI».

Ilepuoguvecknii 3axkoH u Ilepmonmueckass cucreMa XMMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XUMHYECKasl CBSA3b.
OKHCITHUTEJBHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[lepBple MOMBITKM KiIaccU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsiTHEe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMENIbHBIE METALIbL,
raJloTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yloT aMpOTEepHBIE OKCHIBI
Y TUIPOKCHUJIBL.

Ilepnonnuecknii 3akoH. [lepuonnueckas cucteMa XMMUYECKUX JIEMEHTOB /.
N. MenneneeBa.  KopoTkonepuonHas W JJIUHHONEpHOAHas  (OpMbI
[Tepunoanueckoit cucrembl xumudeckux sneMeHToB . M. Menneneesa. leprnoabl
n rpynmnbl. OuU3nYecKui CMBICH IOPSIKOBOTO HOMEPA, HOMEpPOB IIepuoAa H
IPYIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK aToMOB IMepBbIX 20 XUMHUYECKHX 3JEMEHTOB
Ilepnogmueckont cucremnl [[. 1. MenaeneeBa. XapakTepUCTUKA XHMHYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoint cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPyNIaM U NEpUOaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnyueckoi CuCTeMbl XUMUYECKUX
DJIEMEHTOB Ul pa3BUTHA Hayku W mnpaktuku. [[. M. MenneneeB — y4€HbIM U
IpaKIaHNH.

Xumuueckass cBA3b. KoBaneHTHas (moJjisipHass W HENOJSIpHAsl) CBSI3b.
DIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okuciieHHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKLUU.
[Ipouieccol OKUCIEHHS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJEHCTBHE
TMAPOKCHJIAa LMHKA C PACTBOPAMU KHUCIOT W WIEJOYEHl, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUul
(ropeHue, peakiyu pas3yioKeHUs, COETUHEHNU).

Mesicnpeomemmuoie cea3u



Peasmszannss MeXNpeIMETHBIX CBS3€M NpPU W3YYEHHM XMMHHM B 8 KJlacce
OCYILIECTBIISIETCS. 4YE€pe3 HCIOJb30BaHWE Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
IIOHATHUM, TAK U IOHATUH, SABIAIOLIUXCSA CUCTEMHBIMU U OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OOmiue ecTecTBEHHO-HAYYHbIE TIOHATHA: HAYYHBIA (PakT, THUMOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKAIMs, MEePUOJUYHOCTh, HAOIIOJCHHUE,
DKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJIECIIb, SIBJICHUE.

®u3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM, H30TOIIBL,
PaAMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsll, BEUIECTBO, TEJI0, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBA, ra3, (QU3NYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUTaHETHI, 3BE€37bl, COoHIIE.

buonorus: dporocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo u XUMHYECKasl peaKkus

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kaiuus, Kalablusid M HUX
COCAMHEHNA B COOTBETCTBHUM C TMOJOXKEHUEM 3JIeMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHHEM MX ATOMOB.

Crpoenue BemiecTBa: BUABI XWMHYECKOW CBA3U. THIIBI KPUCTALIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKOU PELIETKU U
BHUJIa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKHUX
COCMHEHNN, TCHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMUUeCKUX peakuil Mo pa3IuyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B pEaKIMU BELIECTB, MO TEIIOBOMY 3(pdexTy, Mo
M3MEHEHHUIO CTETICHEeW OKHCICHUS XUMUYECKHX DJIEMEHTOB, IO OOPaTUMOCTH, TIO
YUYacCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECKHE
YPaBHEHUS.

[lonsiTue 0 ckopocTH XuUMUYecKOM peakuuu. IloHsiTue 006 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOre€HHBIX M TeTEePOre€HHBIX
peakuusax. llonsatue o xaranuse. [lonsTue 0 XxuMuyeckoM paBHOBecur. PakTOpHI,
BIIMAIOLIME HA CKOPOCTb XMMHWYECKOW PpEaKUUH M IOJIOKEHUE XHUMHUYECKOIO
PaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  JJIEKTPOHHBI  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  PEAKIUU. CocraBnenue  ypaBHEHHU



OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUMd C  HUCIIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHu3M OHUCCOLMAIIMU BEIIECTB C Pa3IMUHBIMU BUIAMU
XUMUIEeCKO# cBsi3u. CTeneHs aucconuanui. CYIIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIUNA HOHHOTO OOMEHa,
MOJHBIE M COKpAall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoIICTBa KHUCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEIACTAaBICHUNA OO0 DICKTPOIUTHYECKON
nucconuanuu. KauectBeHHble peakiii Ha HOHBL. [loHATHE O TUIpO3E CoNeil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJIOB W HEMETaIOB (rpadura W anmasa), CI0KHBIX BEIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUUYECKOU pEaKiuu
OT BO3JCUCTBUS PA3NIMUHBIX (DAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIECTB, MpoLEecca JUCCOLMALMU KHCIOT, IIEJIOYed U COJIeH
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPHANIOB), IMPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  MPOTEKaHUsS  peakluil  HMOHHOro  OOMeHa
(oOpazoBanue ocaaka, BbIJENIEHHWE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
(ropeHue, peakiuu paslioKEHUs, COCIMHEHHUS), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakMid Ha HOHBI, pElICHUE
AKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTansbl U MX COeTUHEHUS

OOmrast xapakTepucTuka TanoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MPHUMEpPE  XJopa
(B3auMOJIeCTBUE C METaUIaMU, HEMEeTa/llaMH, IIeJIo4amMu). XJIOPOBOJOPO/I.
ConsiHas KWCIIOTa, XMMUYECKHE CBOMCTBA, NOJy4YEHHE, PUMEHEHHE. [lelicTBre
XJIOpa W XJIOPOBOJOPOJA HA OpPraHM3M YeJOBeKa. BaxHeumme Xaopuabl U UX
Hax0XJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHus. CTpoeHue M (pU3nyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJITOTPONHBIE MOAU(PHUKAIIUN KHCIOPOaa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOJOpOl, CTpoeHue, (U3NYEcKue U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHast kucinoTta, (¢uU3HUECKHE UM XUMHUYECKHE CBOMCTBa (00mme Kak
MPEJICTAaBUTENS Kjacca KHUCIOT M cheruduueckue). XUMUYECKHE PEaKIuH,
JeKallie B OCHOBE MPOMBIIIJICHHOTO CIOco0a MOMyYeHHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCTIOThI, KAYECTBEHHAS peaKIMs Ha



cyibdar-uoH. HaxoxxneHue cepbl U €€ COCIUHEHH B MPUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCNUHEHUSIMHU Cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmiasi xapakTepucTuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBbIEC CTENEHU OKHUCICHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
buszndeckue u XuMnieckue ceorctea. KpyroBopor azora B npupoje. AMMHAK, €ro
(bu3MYecKue 1 XUMUYECKHUE CBOMCTBA, MOJIy4eHHE U puMeHeHue. Coau aMMOHUS,
X (U3UYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHNe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOJIydeHHe, (DU3UICCKHEe M XUMUUYCCKUC
CBOMCTBa (00mIMe Kak TMpEACTAaBUTENsl Kiacca KUCIOT M crenuduyueckue).
Hcrnonb3oBaHWe HUTPATOB M COJEM aMMOHHUS B KadeCTBE MHHEPAIbHBIX
yao0peHnil. XuMUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH cpeibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3Ayxa, MOYBBI W BOMOEMOB). Docdop,
annotponubie Moaudukammu (Gocdopa, GusMUEecKrHe M XUMHYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaoTa, GU3NIECKHEe K XUMUICCKUE CBONCTBA,
nosyyeHue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPAIBHBIX YI0OPEHUH.

Obmias xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOeHHOCTH CTPOCHHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJICHUS.  YTIIEpOJ,  aJJIOTPOIIHbIC
MOAW(UKAIIMK, PACIpOCTpaHEHUE B TIpUpOAC, (QU3NUECKHe H XUMHUYCCKUC
cBoiictBa. Ancopouusa. Kpyrosopot yriepoaa B npupojse. OKCuabl yriiepoaa, ux
dbu3MUeckue M XMMHYECKHE CBOMCTBA, JEWCTBHE Ha IKUBbIE OPraHU3MBbI,
MOJyYCHHE W MPUMEHEHUE. DKOJOTUYECKUE MPOOJIeMbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a rinoOaJbHOrO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
addext. YronbHas KucIoTa U €€ Colu, UX (PU3nYecKue U XUMUYECKUE CBOWCTBA,
noiyyeHue u npumeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIINIEHHOCTH U CEIHCKOM
XO35IMCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPraHWYECKHUX BEIIECTBaX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TAaHOJI, TJIULEPUH, YKCYCHAs! KUCIIOTa).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, NTPHUPOAHBIA Tra3, HEPTb),
MPOJIYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[TorsiTHE O OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHPaAX, OCIKaX, YIJIEBOAaX — U UX
pold B OJKM3HM 4YeNOBEKa. MaTepualbHOE €IMHCTBO OpPTaHWYECKUX W
HEOPraHWYECKUX COCTUHECHU.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJyYEeHUE U
npumeHenne. CoeawHEHUS KpeMHUsS B mpupoze. OOmme mnpeactaBieHus 00
okcune kpemHusi (IV) u kpemuueBoi kucinore. CHWIMKAThl, X UCIOJIb30BaHUE B
OBITYy, B MPOMBINIJIEHHOCTH. BakHEHIIMe CTPOWTEIbHBIE MaTEepPHANIBl: KepaMHuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbl 6e30macHOT0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lloB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAa4eCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOeHIE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpa)karoulue (QU3NYECKUe M XUMUYECKHE CBOWCTBA
raJIoTEHOB M HUX COEAMHEHUH (BO3MOXXKHO HCIIOJIb30BAaHHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE C oOpa3namMu XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpaziaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHAIOB), HAOIIOACHHE Mpoliecca OOYyIIIMBaHUS caxapa Moj AecTBHEM
KOHLICHTPUPOBAHHOW CEPHOM  KHCIIOTBI, H3YYEHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHON CEPHOU KUCIOTHI, IPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cyJbdat-
MOH W HAOJIOJIEHWE TMpHU3HaKa €€ MPOTEKAaHMs, O3HAKOMIICHHE C (DPU3NYECKUMHU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOpEeHUI, TOIyYCHHE,
coOupaHue, paclo3HaBaHME€ U H3YYEHHE CBOMCTB aMMMaka, MPOBEACHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (ocdaT-uOH U M3YYCHHE MPU3HAKOB
UX IPOTEKAHMUS, B3AUMMOACHCTBHE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO  HCIIOJIb30BAHME  BMJIEOMATEpUANIOB),  M3yYEHUE  MOJENel
KPUCTAJUIMYECKUX peHETOK anmasa, rpadura, QyiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMK PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJIy4eHHe, COOMpaHue, pacrno3HaBaHUE U U3YyYCHHE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KAUYECTBEHHBIX pPEaKIMil Ha KapOoHAT U
CWIMKAaT-UOHBl M M3Yy4YCHHE IPU3HAKOB UX IPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIHUEN CHIMKATHOM IPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelue HeMeTaulbl U UX COETMHEHUS.

MeTajlibl U MX COEIMHECHUS

OOmas XxapakTepUCTUKa XMMHYECKUX JIEMEHTOB — METaJNIOB HA OCHOBAaHUU
ux nonoxkeHus B llepmommueckor cucremMe Xxumudeckux dmemeHToB J[. W.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTauioB. MeTtamdeckas CBsA3b U
METaJUIMYeCKasi  KPUCTAUINYECKass  pelETKa.  ONEKTPOXMMUYECKMA  pAX
HANpPSDKeHUH MeTaioB. OU3NYECKUue U XUMUYECKHEe CBOWCTBA MeTaiioB. OO0rmime
crocoObl mosy4yeHus: MeTawioB. [loHsTHE O KOppO3WM METaIOB, OCHOBHBIE
CHocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTallb, YYTIYH, AIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[lenounble MeTayIbL: TONIOKEHUE B lleproanueckoil cucreMe XUMHUYECKUX
anemeHtoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHUE B IPUPOJIE.
dusnyecknue 1 XMMUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCuasl U



TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe MIeOYHBIX METaJUIOB U HX
COCIMHEHUM.

[IlenoyHO3E€MENbHBIE METAJIBI MAarHMil M KaJbI[MH: TIOJIOKEHHE B
ITepunoanueckoit cucremMe xummuueckux snemeHtoB /. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJIeHUE B IIpupoie. usnyeckue u XMMUUYECKUE CBOMCTBA MarHus
U Kanpuug. Baxseiive coeauHeHUs Kaiblusg (OKCUJ, TUIPOKCH, COJIH).
JXKécTtkocTb BOBI M CIOCOOBI €€ yCTPaHEHMUSL.

AJroMUHUI: TTOJ10KeHKE B [leproinueckor cucTeMe XUMHYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aToMa, HaXOXKIeHHE B mnpupone. dusznueckue u
XUMUYECKHUE CBOMCTBA altOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHIA U THAPOKCU]IA
AITFOMUHHSL.

Kenezo: nonoxenue B [lepuognuecko cucreme XUuMHYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaxXOXKIEHHE B mpupone. Pu3NUeCKHe Hu
XUMUYECKUE CBOMCTBA kene3a. OKcHibl, TMApOoKCcUabl U cou xenesa (1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOJTYYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAJIOB W CIUIaBOB, HX (PU3NYECKUMHU
CBOMCTBaMM, H3y4YCHHE  PE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPUANOB), OCOOCHHOCTEH B3aMMOJACICTBUS OKCHJA
KaJIbLIMSI U HATpUsl C BOJOM (BO3MOMKHO MCIOJb30BaHUE BHUACOMATEPUATIOB),
UCCJIEI0BAHNE CBOWCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOKHO  HCIIOJB30BAHME  BHUJACOMATEPUATIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKUMil HAa WOHBI: MarHus, KajablHUs, aTlOMUHUS, [IUHKA, XKeJe3a
(I) u xxene3za (I11), meau (1), HabnroAeHNE U OMKMCAHKE MTPOIIECCOB OKPAITUBAHUS
MJaMEHU MWOHAMU HaTpus, KaJIus W Kaidbluid (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THJIPOKCHUIA AITFOMUHUSA
Y TUAPOKCHU/IA INHKA, PEIICHHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHerume
METAJLJIbI U X COCTUHECHUSY.

XHMUA M OKpYsKaIOLIas cpeaa

BemectBa u marepuansl B MOBCEAHEBHOW KU3HM YelloBeKa. be3omacHoe
WCITOJIb30BAaHNE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momormis mpu
XUMUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XHUMHUUYECKOE 3arps3HEHUE OKpYXKaroleld cpenbl (MpeaenbHas AOoIMyCcTUMast
KOHIIeHTpanus BemecTs, aanee — [1/IK). Ponb xuMuu B pemeHnn 3K0I0ruyecKux
pooIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0paslloB MaTepuaoB (CTEKJIO, CIUIABbl METAIOB, MOJMMEPHbIE
MaTepHaIbl).

Mexcnpeomemmnuwie cea3zu



Peasmszanuss MeXNpeIMETHBIX CBS3€M NpU W3YYEHHM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS. 4YE€pe3 HCIOJb30BaHWE Kak OOIIMX €CTECTBEHHO-HAYUYHBIX
IIOHATUH, TaK W MOHATUH, SBJISAIOIIUXCSA CUCTEMHBIMU JUISI OTAENBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmiue ecTecTBEHHO-HAYYHBIE TIOHATHSA: HAY4YHBIA (DaKT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccu(puKaluus, NEePUOAUYHOCTb, HAOIIOEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHNUE, H3MEPEHHUE, MOJENb, SBICHHE, ITAPHUKOBBIN
3¢ exT, TEXHOIOTHS, MAaTEPHAITBI.

®u3uka: MaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaJMOAKTUBHOCTS, MOJIEKYJIA, ANEKTPUYECKUI 3apsn, IIPOBOJIHUKH,
MOJYIPOBOJXHUKH, JTUAJIEKTPUKU, (OTOIIEMEHT, BEUIECTBO, TeEJNO, OOBEM,
arperaTHO€ COCTOSIHUE BEILECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUITMYECKAs
peméTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI U3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, dKOocUCTEMA, MUHEPAIbHBIE
y10OpeHus, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMbIE, TOTIUBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMsI JOCTUTalOTCS B X0Jie OOy4YeHHS XMMHUM B €IUHCTBE Y4YEOHOU U
BOCIIUTATEIILHOMN JEATEIIBHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COIIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, TMPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMM TOBEICHHMS M CIIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COITMATM3AIUN O0YHAIOIINXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTH  OOYyYaroOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpHUECHTAUMU U
pacIIMpEeHUE OMbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTINTAHUS:

LIEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, MOHUMAaHUS 3HAYEHHS XUMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIOCOOHOCTU BIANETh JAOCTOBEPHOW WH(MOpMaIuen o
MEPEOBbIX JTOCTMKEHHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHHUKATUBHOW KOMITETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOWMCCIEAOBATEIbCKOM, TBOPYECKOM H  JOpyrmxX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATENbHOCTU MpPU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUH XHUMHUYECKHX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIIM B TIPOIECCE OTOW YyYEOHOH NEATeITbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEJCHHE H IIOCTYIIKM CBOMX TOBApPHUILEH C TO3ULUH
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TO3HAHMA:

MHPOBO33PEHYECKNE TPEICTABICHUSI O BEUIECTBE M XMMHUYECKOW PEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAYYHOH KapTHHBI MUpa, MPEeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aMMOCBS3SIX YEIOBEKA C
MPUPOJHOM CPEJIOW, O POJIM XMMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOJMMBIE I OOBSICHEHHUS HAOJIOJaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABaTEIbHOM, MH()POPMAIIMOHHOM W YHUTATEIbCKOM KYJIbTYpHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHONM palbOThl € Y4YE€OHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOu, JOCTYIHBIMH TEXHUYECKUMU CPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOT U

UHTEpeC K OOYYEeHHMIO M TO3HAHUIO, JH0003HATEIHHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa3OBaHHWIO, TPOCKTHOM H  HMCCIECIOBATEIHCKOMN
JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOYyYCHHS B
JTabHEHUIIEM;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbSI:

OCO3HAHME IICHHOCTU KW3HU, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370POBBIM 00pa3 XKWU3HHU, OCO3HAHUE IOCICICTBUN W
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOroJsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOAMMOCTH COOJNIOJIEHUS TIpaBUi O€30MaCHOCTH TMpU  OOpalleHHH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U pEaIbHOMN KU3HU;

5) Tpy10BOI0 BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YUYECHHIO MTPOQECCUil U Tpyla pa3InyHOTO PO/JIa,
YBaXEHHE K TPYyAy M pe3yibTaTaM TPYIAOBON NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE NIPUMEHEHHSI MPEAMETHBIX 3HAHUM IO XWMHH, OCO3HAHHBIM BBIOOP
WHJIUBUIYAJIbHOU TPAEKTOPUU MPOJIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBHOM JACSITEIIBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B TPOQPECCUOHATILHON CpEJIE;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU 11€JIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMaHUE IEHHOCTH 3JI0POBOTO U
Oe3omacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYIECKOMY W TICHXHYECKOMY 37I0pPOBBIO, OCO3HAaHUE IIEHHOCTH COOJFOACHUS
npaBuiI 0€30MaCHOTO MOBEJICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIUAX,
YTPOKAOIIKX 310POBBIO U )KU3HHU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJydaeMble MPU U3YUYECHUH XUMUH, JJIS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPENOU, ISl ITOBBIICHHUS
YPOBHSI  DKOJIOTUYECKOM  KYyJNbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
AKOJOTHYECKUX MPOOJIEeM M IMyTell MX pelIeHUs MOCPEJCTBOM METOJOB XUMUH,
AKOJIOTMYECKOT'O MBIILJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHHMKATUBHON U COLMAIIBHOMN MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PCHHUS OOIICHAYYHBIC TMOHATHSA (3aKOH, TEOpHS,
MPUHIINI, TUIIOTE3a, (GaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX U MO3BOJISIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEeAMETOB (HOPMHUPOBATH MPEJICTABICHUE O IIEJIOCTHOM



HAay4YHOU KapTHUHE MHUPA, U YHUBEPCATbHBIC YICOHBIC NCHCTBUS (MTO3HABATEIBHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble oOecneunBaoT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA

ba3zoBble 1ornueckue AefcTBUA:

YMEHHUSI HUCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHHU
3HAHUU: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUU (BBIACIATH UX XapaKTEPHbIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), UCIOJIB30BaTh
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()aKTOB U SIBJICHH, BEHIOMPATh OCHOBAHUS U
KPUTEPUU U1l KIACCU(PUKAIMN XUMUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIUA,
YCTaHABIWBATh TMPUYUHHO-CIICJCTBEHHBIEC CBS3U MEXKIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTUH),
JieaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHUE TPUMEHATh B TIpollecce TO3HAHUSA TOHATHS (NPEAMETHBIE U
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIEeMEHTa), XUMHuYeckas ¢(opMmylia W YypaBHEHUE
XUMUYECKON PEaKIUU — MPU PEIICHUH YICOHO-TTO3HABATEIbHBIX 3a7a4, C yIETOM
ATUX MOJIEIBHBIX MPEACTABICHUI BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHbIC
MIPU3HAKU U3YYaeMbIX 0OBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
BBIABJISITh  OOIME€  3aKOHOMEPHOCTH, TMPUUYUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3yUaEMbIX MPOIECCaX U SBICHUSIX.

ba3zoBble ucciegoBarebCkue 1eHCTBUS:

YMEHHE UCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAau€CTBE HWHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

MpUOOpPETEHUE OIbITa IO TUTAHUPOBAHUIO, OpPTaHWU3AIMM W IPOBEICHHIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 PE3yJNbTar, (GOpMYIHUPOBaTh 000O0IIECHUS U
BBIBO/JIBI 110 PE3YJIbTAaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MPOJIENIaHHOM padoTe.

Pabora ¢ unpopmanmei:

yMEHUE BBIOUpATh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIIHIO
Pa3JIMUHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpKAHUS, CIPABOYHbBIC
nocodus, pecypchl MHTepHETa), KPUTHUYECKH OIEHHWBATH MPOTUBOPEUMUBYIO U
HEJIOCTOBEPHYIO MH(OpMaIHIO;



YMEHHE TPUMEHATh Pa3InYHbIE METOJBI U 3alpOChl MPU MOHCKE M OTOOpE
MH(pOpMallMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ul BBIOJIHEHUS
yueOHBIX U MO3HABATEJbHBIX 33/a4 ONpPENEIEHHOIO TUIA, TPUOOPETEHHE OIbITa B
o0nacTd MCHOJB30BAHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPO aKTHBHOTO HCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOUpATh ONTUMANIbHYIO (POpMY HpeACTaBIEeHUs HHPOPMALUN U
WUTIOCTPUPOBATh pELIaeMble 3a/Jayd  HECJOKHBIMM CXEMaMHM, JAHarpaMMaMH,
apyrumu Gopmamu rpaduKu U UX KOMOWHAITUSIMU;

yMEHHE WCIONb30BaTh U AaHAIU3UPOBATh B IIpolecce Y4eOHOU w
UCCIIEIOBATENLCKON NI€ATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIIEHHOCTH,
CEJIbCKOI'0 XO3SMCTBA M TPAHCIOpPTa Ha COCTOSTHUE OKPYKAIOLIEH NPUpOAHON
Cpebl.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE yUeOHbIe el CTBUS:

yMEHUSl 3aJlaBaTh BOMPOCHl (B XoJe Juanora W (Wiu) AUCKYCCHH) IO
CYLIECTBY  OOCYyXJaeMoll  TeMmbl, (OPMYyIUPOBATH CBOM  MPENJIOKEHUS
OTHOCHTEIIFHO BBITIOIHEHUS TPEUIOKEHHOHN 3a/1a4H;

YMEHHUS  TPEACTaBISITh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATEIHHOM
JESTEIbHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; [elaTh MPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpPHOro OIbITa,
nabopaTopHOM pabOTHI IO MCCIICIOBAHNIO CBOMCTB BEMIECTB, YICOHOTO MPOCKTA);

yMEeHHUsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEJIbHOM U HUCCIIEOBATEIbCKOM  JIEATENbHOCTH IpPU  PELICHUU
BO3HUKAIOIIKUX NpoOJieM Ha OCHOBE yu€Ta OOUIMX HHTEPECOB M COrJIACOBAaHUS
no3uiuii (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbD», KOOPAMHALIUS
COBMECTHBIX JEHUCTBUM, ONpPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHCHHON PaOOThI U IPYyTHE).

PeryasitTuBHbIe yHUBepcaIbHbIe YueOHbIE el CTBHA:

YMEHHE CaMOCTOSATEIBHO OMPEACNATh IENH NeATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENBHOCTD, BHIOMPATh Hanbosee d(PPeKTUBHBIC CITOCOOBI pelieHUsI YUeOHbIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEIbHO COCTaBIATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  AJITOPUTM  JACUCTBUM NPHU BBINOJHEHUM 33aJaHUN C Y4ETOM
MOJTyY€HUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OLICHHMBATh COOTBETCTBUE IOJIYYEHHOI'O pe3yJbTaTa 3asBJICHHOW LIENU, YMEHUE
MCIIOJIb30BaTh U AaHAJM3UPOBATH KOHTEKCTHI, ITpeijlaraéMble B YCIIOBUU 3aJJaHUM.

INPEJAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yAbTATOB IO OCBOCHHIO 00S3aTEIbHOTO
COJIEp’KaHusl, YCTaHOBJIEHHOrO JaHHOW ¢enepanbHO pabouell Mporpammon,
BBIJIEJISIIOT: OCBOEHHBIE OOY4YalOIIMMUCS Hay4yHbI€ 3HAHUS, YMEHHUS M CIIOCOOBI



NeUCTBUN, crenupudeckue Uil TPEAMETHOW o0macTh  «XHUMHS», BHUIBI
NEATENIbHOCTH IO  TOJYYEHHIO HOBOIO  3HAHHUS, €ro MWHTEpIpETaluu,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xon1y oOydenus B 8 kiiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAs M HEOAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTa B COCIMHEHUU, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTEIEHB
OKHCJICHUS, XMMHYECKas pPEaKIus, KiIacCH(HKaIys peakiuid: peakiuu
COCMHEHUS, PpEaKIUU Pa3JIOKEHUs, pEaKIUuu 3aMelIeHus, peaKkuu
oOMeHa, 9K30- M YHJAOTEPMHUUYECKUE PEAKINU, TETUIOBOU 3PHEKT peaKiuH,
AJIPO aTOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paInyC aToMa,
XUMHUYECKasl CBSI3b, NOJISIPHAS. U HETNOJISIPHAS] KOBAJICHTHAs! CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pPacTBOP, MaccoBas JOJi1 BeIIeCTBa
(TIpolieHTHAasi KOHIICHTpAaIusi) B pacTBOPE;

¢ WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUM U
MIPUMEHSTh 3TU NOHATHS MPU ONMKMCAHUU BEIIECTB U X MPEBPALLICHU;

¢ HCIMOJb30BaTh XHUMHUUYECKYIO CHMBOJHUKY JUIsl COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

¢ OMNpENENsATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MIPUHAJIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCy COEAUHEHUN IO
dbopmynam, BHJ XUMUYECKOM CBsI3M (KOBAJICHTHAass W UWOHHAs) B
HEOPTaHUYECKUX COCTUHEHMUSIX;

o packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX mojiokeHus B [lepuomnueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEHIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTaJIpo;

¢ ONWCBHIBATh U XapakKTepu3oBaTh TaOnuuHyro ¢Gopmy Ilepuoandeckoi
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh [OHATHS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mnobounas noarpynna (b-rpynmna)y, maneie u
OOJBIIIE TIEPHOJIBI, COOTHOCHTH OOO3HAUEHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuonuueckass cucrteMa Xumuyeckux osnemeHtoB J[. U.
MeHnneneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sjapa, oOllee YUCIo JIEKTPOHOB
U pacrpeielieHue X Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBYy YYACTBYIOIIUX B PEAKIUU
BEILECTB, IO TEIUIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XHWMHYECKHUX [MPEBpAILICHUII B
Pa3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XHMHYECKOTO »dJeMeHTa Mo (opmyrne COoeauHEeHHs,
MacCOBYIO JIOJIIO BEIIECTBA B pacTBOpPE, NPOBOAUTH PACUEThl IO
YPaBHEHHUIO XUMHAYECKOUN pEaAKIINH;

MIPUMEHSATh OCHOBHBIE OIEpPALMM MBICIUTEIBHON NEATEIbHOCTH — aHaIU3
W CHHTE3, CpaBHEHHE, O0OOIICHHUE, CHCTEeMAaTH3alHIo0, KIacCHU(PUKAIIHIO,
BBISIBJICHUE TMPUYMHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Yy4Y€HUs CBOICTB
BEIIECTB U XUMHUYECKUX PEaKIMil, eCTeCTBEHHO-HAy4YHbIE€ METOJIbI
MO3HAHUS — HAONIOJCHUE, U3MEPEHUE, MOJICIUPOBAHMUE, DKCIIEPUMEHT
(peanbHBII U MBICJICHHBIN);

CIENOBAaTh  IpaBWUJaM  MOJIb30BAaHUS ~ XUMHYECKOM  TOCYAOM U
nabopaTopHbIM 00Opy/JOBaHMEM, a TakXKe IMpaBWiIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa M KHUCJIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacIlo3HaBaHHUIO PACTBOPOB LIEIOYEH U KUCIOT C MMOMONIIBI0 MHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHK U JPYTHE).

K koniy oOyueHus B 9 Kiacce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPacKpbIBaThb CMBICI OCHOBHBIX XHWMHMYECKHX ITOHATHW: XHUMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BELIECTBO, BAJIICEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJIEHUS, XUMUYECKasl pPEaKIUsl, XUMUYECKAsl CBS3b, TEILIOBOM A (PeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS IHCCOLMALMsA, PEAaKIMU HOHHOTO
oOMeHa, KaTaJu3aTtop, XHWMHUYECKOE paBHOBECHUE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIHMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHCJIMTEINb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
amM(pOTEpHOCTb, XUMUYECKas CBA3b (xoBajeHTHas, MOHHAs,
METaJuIMuecKasi), KpHUCTAUIMYEeCKass pemeTKa, KOppOo3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW pEaKUuu, MpelebHO JOmycTHUMas
koHuenTpanus [1/IK Bemectna;

WJUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMYECKUX TOHATHH U
MPUMEHSTH ITU MOHSITHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUMN;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JUISI COCTaBJICHHS (HOpMYyJ
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

ONPEIENATh BaJIECHTHOCTh U CTENIEHb OKUCIECHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pa3JIMYHOTO COCTaBa, NPUHAMIEKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHHA 1o (opmyiaM, BUA XUMUYECKON
CBA3M (KOBAJCHTHAs, HOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSX, 3aps/l MOHA [0 XMMHYECKON (popMmysie, XapakTep cCpelbl B
BOJHBIX PaCTBOPax HEOPraHWYECKUX COECIMHEHMM, THI KPUCTALNIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cmbich llepmogmueckoro 3akona J[. WM. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHWE: OINUCHIBATh W XapaKTEPHU30BaTh
tabnnuyHyto (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynmna (A-rpynma)» U «mobouyHas
noarpynna (b-rpynma)», mamsie u Oonbliie NEPUONbI, COOTHOCHTH
0003HAYCHHS, KOTOpPbIE WMEIOTCSI B TNEPUOAMYECKON Tabmmie, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMHU  CTPOEHHS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sAapa, oOIlIee YHUCIO BJIEKTPOHOB M
pacnpesielieHue HMX [0 D3JEKTPOHHBIM  CIIOSIM), OOBSACHATH 0OIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCAMHEHUU B
npejaesiax MajblX MEPUOAOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUECKHUE 3JIEMEHTbl, HEOPIraHUYECKUE BEIECTBA,
XUMHUYECKHE PEAKIUM (II0 YUCIYy M COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3P (}EKTy, M0 MU3MEHEHHUIO CTETECHEH OKUCICHUS
XHMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CHEUMPUUECKHE XUMHYECKHUE
CBOMCTBAa HPOCTBIX M CIOXHBIX BELIECTB, IOATBEP)KIAs ONKMCAHUE
MpUMEPAMH MOJIEKYJSIPDHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUK;

COCTABJISITH YPaBHEHHUS BJIEKTPOJUTUYECKOM JAUCCOLMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, IIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUN HOHHOTO



oOMeHa, ypaBHCHHMS peakluid, MOATBEPKIAIONIMX CYIICCTBOBAHHE
TCeHETUYCCKOU CBSI3U MEXK/Ty BEIIECTBAMU Pa3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX — PEAKITHiA
MOCPEJCTBOM COCTaBIICHUS 3JICKTPOHHOTO OajlaHca dTUX PeaKIni;
MPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH IIPOTCKAHUS XHMHUYCCKHX IIPEBpPAlCHUNA B Pa3IUYHBIX
YCIIOBHSX;

BBIYHC/ISATH OTHOCUTEIBLHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOrO 3JieMeHTa 10 (opMmyse COeIUHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpE, IMPOBOAWTH pacdEThl TIO
yYPaBHEHUIO XUMHUECKON pEaKIInu;

coOmoaTh  MpaBWia  IMOJB30BAHUS ~ XHUMHYECKOM  TIOCYIOM |
nabopaTOpHBEIM  00OpYMOBaHWEM, a TaKXKe TMpaBWjia OOpameHus ¢
BCIICCTBAMM B COOTBETCTBUM C HMHCTPYKIMSIMH I10  BBIITOJIHCHHUIO
7a00paTOPHBIX XHUMHYECKHUX OIBITOB TI0 IMOJYYCHHIO WU COOWPAHHIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

MPOBOAMWTh  PCAKIUH, IOATBEP)KIAIOIIMNEG  KAUYCCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PAcIiO3HABATH OIBITHBIM IMyTEM XJIOPHJ-, OPOMHUI-,
uonua-, kapbonat-, Qocdar-, cunmukar-, cynbdar-, THIPOKCHI-HOHBI,
KaTHOHBI aMMOHHS W HMOHBI M3yYEHHBIX METAJUIOB, IMPHCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPTaHMUECKHUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIUTCIIEHOMN JEITeIbHOCTH — aHaIn3
U CHUHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMAaTH3aIio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3YYCHHSI CBOWCTB BEIICCTB W
XUMHUYECKUX PEAKIMi, €CTeCTBEHHO-HAyYHbIC METOABl IMO3HAHUS —
HaOIIIO/IeHUE, M3MEpPEHHE, MOJCIUPOBAaHUE, DKCIIEPUMEHT (peallbHBIA |
MBICJICHHBIHN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KUIIACC
KoanyecTBO Yyacon
Ne HaumeHnoBaHue pa3jiesioB u dyeKTpoHHbIE (LU (POBHIE)
KonTpoJsbHbIe [MpakTHyeckue
n/n TeM NPOrpaMMblI Bceero o0pa3oBaTe/bHbIE peCypchl
padoTsI padoTsbI
Paznen 1. [lepBoHayajibHble XUMHYECKHE MOHATHSA
Xumus — BaxkHast 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmotexa [IOK

' MPAKTHYECKOM JEITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemectBa n xumMmuueckue 15 1 bu6mmotexa [IOK

' peakunu https://m.edsoo.ru/741837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHMYECKHUX BelleCTB
71 Bosnyx. Kucnopon. ITonstue 6 bub6nnorexa LIOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. ITonsTue o kucinorax g 1 bubnuoreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
3 Bona. PactBopsl. [Tonstre 06 5 | 1 bubnunoreka [IOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 1 1 1 bubnunoreka [IOK

. HEOPraHMYECKUX COEAMHEHUI https://m.edsoo.ru/7f41837¢

Wroro no pazaeny 30

Paznen 3. [lepuoauyecknii 3akon u [lepuoguyeckasi cucrema xumuieckux 3j1eMmeHToB Jl. U. MenneneeBa. CTpoenne aToMoB.

Xumuyeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE PC€aKIUH




[lepronnueckuii 3aKOH 1

31 [Iepnoanueckas cucrema 7 bub6nnorexa LIOK
' XMMHYECKHUX d5ieMenToB 1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
XuMUYecKas CBA3b. BuG 1OK
noIMoTEKA
32 OKHCIHTEIBRO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bu6mmotexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bu6morexa TIOK
p p https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




9 KJIACC

KoimmmyecTBo 4yacos JIeKTPOHHBIE
HaumenoBaHue pa3iesioB 1 TeM uudpoBbie
Ne n/m P KonTpoabHbI IIpakTH4yeckue (upp )
NpOrpamMMbI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoTbI
pecypchbl
Paznea 1. BemmecTBO M XUMHYeCKHe peaKIHH
L1 [ToBTOpeHue u yroyOneHue 3HaHUH 5 1 bu6numoreka [IOK
' OCHOBHBIX pa3JIeJIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnnoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. g 1 1 bubnnoreka [IOK
' XUMHWYECKHE PEAKIINU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pazgen 2. HeMeTa/JIBI M X cOeIMHEHUS
21 OO01mmas xapakTepuCTUKA XUMHUICSCKIX 4 | bubnuoteka [{IOK
' snemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTUKA XUMUYECKUX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' pymHeL. £-ep https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01as XxapakTeprUCTHKa XUMUYECKUX
23 anemMeHToB VA-rpynmsl. A30T, hochop u ux 7 1 bubmorexa [JOK
' PYTHIB. ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OOm1ast XapaKTepUCTUKA XUMUYECKUX
24 aneMeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . by ' oA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeTUMHEHHUS




Hroro no pazneny

25

Pazgen 3. MeTa/uIbI M X cOeIMHEHUS

. bubnuoteka [{IOK
3.1 Obmwie cBoiicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubnuoteka [IOK
3.2 Baxxueiiime MeTanibl 1 UX COeQUHEHUS 16 hitps-//m.cdsoo.ru/7f4 12636
Hroro no pazneny 20
Pasnen 4. XuMus 1 okpy:kamomas cpeaa
4.1 B W3HHU YeJIOBEKA 3 bubnmorexa [OK
| CHICCTRA 1 MATCPUAIILE B K . https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
p 3 bubmuoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosmnyecTBo yacos DJIEeKTPOHHbIE
Jlata
Ne nu@pposbIe
Tema ypoka Konrpoasnsl | IlpakTtuyeckue | H3y4YeHH
n/m Bcero o0pa3oBare/ibHbIE
e padoThbl padoThI b
pecypcsbl

| [IpenmeT xumuu. Posib XuMuu B 5KM3HU | bu6mmotexa [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTONAX MO3HAHUS B XUMUHU 1 bubmorexa [OK

A https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuia

3 paboThI B 1a0OPATOPUH U IPUEMBI | bubnunoreka [IOK
oOpailieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyO0BaHUEM»

4 YucTeie BeniecTBa 1 cMecu. CriocoObl 1 bubmuorexa [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 «Paznenenue cMmeceit (Ha mpumepe 1 bubmorexa [OK

A . PUMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COMN)»
bu6mmotexa [IOK
A 1

6 TOMBIH MOJICKYITbE https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKUE 3JIEMEHTBI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsie u cllOkKHBIEC BEIIECTBA 1 bubanorexa [IOK

P HI https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nonmoteia LO

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTABa BEILIECTB.

bu6nuoreka [JOK

10 X .B
mmrieckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMUYECKHUX IJIEMEHTOB
1 OTtHocuTenbHAas aTOMHAsI Macca. bubnuoreka LIOK
OTHOCUTENBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XMMHUYECKOT0 bu6mmotexa [IOK
3JIEMEHTAa B COEJUHEHUN https://m.edsoo.ru/ff0d350c
13 Koaunuectso BeniecTa. Moib. bubmuorexa [IOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
14 Ddusznyeckre 1 XUMHUYECKHUE SIBIICHUS. bubmuorexa [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBuUs IPOTEKAHMS bub6nnorexa LIOK
XAMHUYECKHUX PEAKIUU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BELIECTB. bubnunoreka [IOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koaudyecTBa, Macchl
17 BEILECTBA 10 YPABHEHUSM XUMHUYECKUX bubmmorexa [IOK
B . yp https://m.edsoo0.ru/ff0d5708
peakuuii
Knaccudukanus XuMHYeCKUX peaKIuit
18 (coemuHeHus, pa3IoKCHHS brbmorexa [OK
8 b ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHS, 0OMEHA)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIONeANCT. O000IICHHE 1 bubanorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIus 3HaHu!
20 Kontponbnas padota Nel o teme bubnuoteka [JOK
«BemecTBa 1 XUMHYECKUE PEAKIIA» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka LIOK

BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT U

https://m.edsoo.ru/ff0d448¢e




npoctoe BemecTBo. O30H

dusznyeckue 1 XMMHUYECKHE CBOMCTBA

22 KHCJIOPO/Jia (peaKIIMu OKUCIICHUS bubmnorexa [IOK
poia (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0BbI MOTydeHHST KHUCIIOPO/Ia B
23 71a00paTOPUU ¥ IPOMBITINIEHHOCTH brbmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeneHnue Kuciopoaa
TennoBoii 3¢ ekt xumMuaeckoi
24 peakiuu, MOHATHE O bub6nnorexa LIOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUYECKHUX PEAKITHIX
TomnuBo (HedTh, yroyib U METaH).
25 3ar ﬂaHeliHe?;m g a, CrocoObI Zro bubmorexa [OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALLECHUS
[TpakTuueckas paborta Ne 3 o Teme
26 «ITomydenue u cobupanue Kucaopoaa bubmorexa [OK
Y . P posa, https://m.edsoo.ru/ff0d4ae2
M3Y4YCHUE €r0 CBONUCTBY»
7 Bonopon — anemeHT u mpocToe bubnuoreka LIOK
BenecTBo. HaxoxaeHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
)3 ®u3nyuecKue 1 XMuMUYECKHE CBOMCTBA bubmuorexa [IOK
Bosiopoja. [IpuMenenne Bojiopoaa https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [JOK
29 IT
OITHE O KHCTOTax H colX https://m.edsoo.ru/ff0d50d2
30 CrniocoObI moTy4eHus BOAOpoIa B bubnunoreka [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 mo Teme
bu6mmorexa [IOK
31 «ITomydenue u cobupanue BoJI0po/a,

W3y4YEHHUE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42




MoutsipHblii 00bEM razoB. 3aKOH

bu6nuoreka [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542e
Brraucienus 00bMa, KOJIMYecTBa
33 BEIISCTBA I'a3a I10 €ro U3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA M 00BEMY
Brruuciienus 0065EMOB Ta30B 110
34 aBHCHHIO PEaKI[MM Ha OCHOBE 3aKOHA bubmorexa HOK
P .. P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
DdU3NYECKUe U XUMHUYSCKHE CBOMCTBA bubmuorexa [IOK
35
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwuil. [lonsitue 06 bubnuoreka LIOK
WHINKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HachieHHbie
37 M HeHaCBIIIeHHbBIE pacTBOPEL. MaccoBas bubmorexa HOK
p pbL. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B PacTBOpE
[IpakTrueckast padora Ne 5 mo Teme
18 «IIpuroroBieHue pacTBOPOB ¢ bubnunoreka [IOK
onpeAenEéHHON MacCOBOM JOJIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponsHas padora Ne2 o teme bu6nnorexa LIOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KIacCU(pUKaIus, bubnunoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomryueHnue U XUMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: COCTaB, KJaccuuKaius, bu6nuoreka [JOK

HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonyueHnne u XUMHYECKUE CBONCTBA bu6nnorexa LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukanus, bu6mmotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnne u XuUMHYECKUE CBONCTBA bubnunorexa LIOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCOéLII) oJ )eHI/Iﬂ XI/IMHquKHe bubmorexa [OK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuueckas padora Ne 6. Perenue
JKCIIEPUMEHTAJIBHBIX 33724 10 TEME bubmuoreka [IOK
47
«OCHOBHBIE KJIACChI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUI
43 I'enernueckas cBA3b MEXY KllacCaMu bubnnoreka [IOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmotexa [IOK
49 O06o01IeHre U crucTeMaTH3aIus 3HAHHUIA
- t https://m.edsoo.ru/00ad9cb2
KonTponpsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUUECKUX brbmorexa [OK
on P https://m.edsoo.ru/00ad9¢la
COEJIMHEHUN
[TepBble MOMBITKU KIacCUPUKAITIH
51 XUMUYECKUX 3J1eMeHTOB. [loHsTHE O bubmmorexa [IOK
’ https://m.eds00.ru/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
[lepunonnueckuii 3aKoH 1
bu6nuoreka [JOK
52 [lepuonnueckas cucteMa XUMUYECKHX
https://m.edsoo.ru/00adas52¢c
anemenToB /I. 1. MenaeneeBa
bu6mmotexa [IOK
53 Ilepuoapl, rpymnmel, MOATPYIIIIbI

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




Crtpoenue atomoB. CocTaB aTOMHBIX

bu6nuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHHe 3IIEKTPOHHBIX 000JI0YCK
. bubmuorexa [IOK
55 aTOMOB IeMeHTOB lleproanyeckon
https://m.edsoo.ru/00ada6be
cucremsl J[. 1. Menaeneena
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA M0 €0 MOJI0KEHHUIO B bubmuoreka [IOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauyueckoro 3akoHa s
57 pa3BuTHA HayKu U npaktuku. /. 1. bu6nmoreka LIOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBuebliil ypok. O0001I€HNE U
58 CHCTIe)MaTI/BZpH;I 3HaHUH / bubmorexa [OK
. H https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas mpoBepodHas pabora
KoHnTtponbhas padora Ne4 1o Teme
59 «Ctpoenue aroma. XUMUYECKask CBA3b bubanorexa [IOK
p . ' https://m.edsoo.ru/00adb486
/ Beepoccutickas mpoBepodHas pabora
DIEeKTPOOTPULIATETLHOCTH AaTOMOB bubmuoreka [IOK
60
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumuyeckas CBA3b brbmorexa [OK
https://m.edsoo.ru/00adac34
6 KoBaneHntHas nonsipHas Xumuyeckas bubnunoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasneHTHas HenossipHas XuMu4yecKas bubnunoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bu6nmorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE 1 bubnuoreka LIOK
peaxuuu https://m.eds00.ru/00adb076
bu6nuoreka [JOK
66 OKHUCINTEIN U BOCCTAHOBUTEIIH 1 hitps://m.cdsoo.rw/00adb076
PesepBurlii ypok. O000111€HIE U
67 CHCTIe)MaTI/BZpH;I 3HaHI/II7IHl 10 TEME 1 bubmorexa HOK
H https://m.edsoo.ru/00ad9cb2
«Ctpoenue aroma. XUMHUYECKasK CBS3b)
68 PesepBHeIit ypok. O6001IeHNE 1 | bubnunoreka [IOK
cUCTeEMaTU3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOBIIO 68
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9 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
JlaTa
Ne uugpoBbie
Tema ypoka KoHTpoJbHbI IIpakTuyeckue | H3Y4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoThI b
pecypcsl

[lepnonnueckuii 3aK0H.

| IIepnonnueckas cucrema | bubnuoreka [IOK
XUMHYECKUX 351eMeHTOB /[]. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOWCTB XMMHYECKHX JIEMEHTOB 1 Bubmmorexa [IOK

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

MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubmuoreka [IOK
HEOPTaHUYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckou CBSI3U U TUITHI 1 bubmmoreka [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o teme

5 «[ToBTOpeHue u yrnyOaeHue 3HaHUI 1 1
OCHOBHBIX pa3/IeJIoB Kypca 8§ Kijlacca»

6 Kiaccudukanus XuMruaeckux 1 bubmuoreka [IOK
peaKkuuii Mo pa3In4yHbIM IPU3HAKAM https://m.edsoo.ru/00adbecb0
[IonsATHE O CKOPOCTH XUMUYECKOU

7 eaknuu. IToHaTHE O TOMOI'€HHBIX U 1 Eubmorexa HOK
P ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

8 [ToHsITHE O XMMHUYECKOM PaBHOBECHHU. 1 bub6mmoreka [IOK

@aKTOpBI, BIUSAIOMINE HA CKOPOCTh
XUMHYECKOM PCAKIIMHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28¢




XUMHYCCKOI'0 PaBHOBECHUA

OKHCINTEIFHO-BOCCTAHOBUTEIHHBIC

bubmuorexa [JOK

9
peakunu https://m.edsoo.ru/00adcade
Teopust PIIEKTPOIUTHIECKOU
10 I/IC(FJ)O Hna I/I;p CuiibHEBIE U cl1a0bIe bubnnorexa [IOK
8 ML, https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 HMonuble ypaBHEHUS PEAKIIUN Bubmorexa OK
yp peaxi https://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUI B CBETE NPEICTABICHUN Bubmorexa OK
pv a https://m.edsoo.ru/00add5d8
00 3JIEKTPOIMTHYECKOM TUCCOITUALIUN
XUMHUYECKHUE CBOKMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 buGnnorexa [IOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIUAIIIN
14 ITousTue o ruapoOIN3E COJIEN buGnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O0001IeH e U CUCTEMATH3AITUS bubnmorexa [JOK
3HAHUUI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pernrenue >xcrnepuMeHTAIILHBIX Bubmaorexa HOK
p https://m.edsoo.ru/00addbfa
3amau»
KonTponbnas padota Ne2 mo teme
17 «DIIEKTPOIUTHYECKAST JUCCOLINALINS Bubmorexa OK
p A HHatu. https://m.edsoo.ru/00addec0
XUMHYECKHE PEaKIIMU B PaCTBOPAX»
OO6m1ast XapaKTEepPUCTHKA FJIOTCHOB.
18 XMMHYECKHE CBOMCTBA Ha IpUMEPE Bubmorexa OK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposojopoa. CosisiHast KUCIIOTAa, bu6mmoteka [IOK




XUMHYECKHUE CBOMCTBA, ITOJTYyYCHHUE,
MIPUMEHEHHE

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

[TpakTryeckas pabora Ne 2 o Teme

20 «[TonmyueHnue CoMTHON KUCIOTHI bubmmorexa [IOK
ya N N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Brruucnenust mo ypaBHEHUSIM
21 XUMHUYECKHUX PEeaKIUil, €CIIU OJUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01mmas xapakTepUCTHKA DJIIEMEHTOB bubnmnorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTtpornHble MOAU(PUKALIUN CEPBHI.
3 HaxoxnaeHue cepbl 1 €€ COeTUHEHU bubmuorexa [JOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopoJ1, CTpOEHHUE, bubmmoreka [JOK
(bu3HUYeCKre U XUMUIECKIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 ¢bu3nvecKne 1 XUMUYIECKHE CBOICTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
[IPUMEHEHHE
XUMHYECKUE PEaKLUH, JSKAIINE B
OCHOBE IMPOMBIIIIEHHOTO crocoba
2% MIOJIyYEHHUSI CEPHOI KUCIIOTHIL. bu6mmoteka [IOK
XHUMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KarollIeu cpeibl COEAUHEHUSIMHU
cepbl
7 Brruncienue maccoBoi 4OJIM BBIXO1a bubnuoreka [JOK
MIPOyKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapaKTepuCTHKA FJICMEHTOB bubnmnorexa [IOK




VA-rpynnsl. A30T, pacipoCTpaHEeHHe
B IIpUpoe, Gpu3nIecKue u
XUMHUYECKHE CBOMCTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMUYECKHUE CBOMCTBA, ITOJTYYCHUE U bubmmorexa [IOK
’ i https://m.edso0.ru/00adf004
MIPUMCHCHHE
[TpakTryeckas padora Ne 3 o Teme
30 «ITonyueHne ammuaka, H3y4eHHe ero bubmmorexa [IOK
. yi MY https://m.edso0.ru/00adf180
CBOMCTB»

31 A30OTHas KHCIIOTa, €€ PU3NICCKUE U bubnmnorexa [IOK
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnons30BaHre HUTPATOB U COJICH
aMMOHHUS B KaU€CTBE MUHEPATbHBIX

32 oOpeHuid. XMMHUUYECKOe bubmorexa OK
yAooP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIbl
COCIMHEHUSIMHU a30Ta
docdop. Okcun bochopa (V) u

33 (1)00((11))0 pHa;[ KI/ICJ‘I((I))Ta q?blfmfie;(ne u bubmmorexa [IOK

p N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, TOJTYICHUE
Hcnonp3oBanue GocdaTos B

34 KaueCTBE MUHEPATBHBIX yI00PCHUIA. bubnmnorexa [IOK
3arpsA3HeHue NPUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 npu E e (I;)mnzecxie U XUMHYECKHC bubmmorexa [IOK

p P He, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupel yrireposa, ux GU3HIeCcKue u bubnmnorexa [IOK

XMMHYECKHE CBOMCTBA.

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




DKoJ0ru4ecKue npooiemsl,
CBsI3aHHBIE ¢ OKcuIoM yriiepoaa (IV)

37 YronbHas KUCIIOTa U €€ COJIU bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbota Ne 4 mo Teme

18 "[lonydeHue yrieKucioro rasa. bu6mmoteka [IOK
KadectBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ac027¢
HoH"

[lepBoHavanbHBIC TOHATHS 00
39 OpraHNYECKUX BEIIECTBAX KAK O buGnnorexa [IOK
P https://m.edsoo.ru/00ac054¢
COEIMHEHMSIX yIiiepoia
40 Kpemuuii u ero coenuueHus buGnnorexa [IOK
P https://m.edsoo.ru/00ac080a
[IpakTryeckas padorta Ne 5. Pemenue

A1 SKCIEPUMEHTAIBHBIX 331a4 110 TEME bubnmnorexa [IOK
«BaxHeire HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS»

KontponbHas padora Ne3 mo Teme
42 «BaxxHenme HeMeTaIbl U UX bubmorexa OK
https://m.edsoo.ru/00ac0el8
COCIMHEHUS»
OO611ast XapaKTePUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Meranauueckas CBS3b U bubnuoreka [JOK
MeTaIn4ecKasi KpUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKue CBOMCTBa
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLJIOB. bubnuorexa [JOK

DAEKTPOXUMHUECKUN PsiT

https://m.edsoo.ru/00ael156




HaIpsHKEHUN METAIIIIOB

O61ue cnocoObl MOTyYeHHS
MetaiuioB. CiraBel. Beraucienus no

45 aBHEHUSIM XUMHYECKHUX PeaKIUi buGmorexa OK
yp peaKiiui, https://m.edsoo.ru/00ac1156
€CJIM OJINH U3 PEareéHTOB COJICPIKUT
npuMecu
46 ITonsATHE O KOPPO3UHM METAIIOB buGmorexa OK
pp https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
4
7 [Henoumpie MeTa LI https://m.edsoo.ru/00ae14b2
43 Oxcubl U THIPOKCUBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Il{e104YHO3EMENBHBIEC METAILIBI — bubnuorexa [JOK
KaJIbLIMA 1 MarHui https://m.edsoo.ru/00ac15e8
50 Baxueiiime coefJMHEHUS KaIbIU bubmmorexa [IOK
A 1 https://m.edsoo.ru/00ac15e8
51 O0001IeHNE U cUCTEMATHU3 AL
3HAHUHI
JKécTkoCcTh BOIBI U CITIOCOOLI €€ bubmuorexa [JOK
52
YCTpaHEHUSA https://m.edsoo.ru/00ae1886
[IpakTuueckas padota Ne 6 mo Teme
53 "YKEcTKOCTL BOBI 1 METOBI €6 buGmorexa OK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuorexa [JOK
54 A 7
JHOMUHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHble CBOWCTBA OKCHA U bubnuoreka LIOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 Keneso bubnuorexa [JOK




https://m.edsoo.ru/00ae1d86

OKCI/I,I[LI, TUAPOKCHUABI U COJIM KCJIC3a

bubmuoreka [IOK

57
(IT) u xene3a (II1) https://m.edsoo.ru/00ae35¢e6
58 O0001IeHrE U cUCTEMATHU3 AL
3HaAHUU
[TpakTuueckas padbota Ne 7. Pemenue
59 AKCIIEPUMEHTATIBHBIX 3aa4 10 TeEME bubmmoreka [JOK
«BaxkHenmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIIMHCHUSD)
Brramcnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIUi, €CITH OJTUH U3
60 peareHToB J1aH B U30BITKE WU bubmmoreka [IOK
COJICPKUT NpUMeCH. Brrancnenus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BbIXOJA MIPOAYKTa
peaxum
61 O0001IeHNE U cUCTEMATHU3 AL
3HaAHUU
KonTponbnas padota Ned o teme
62 «Baxueime MeTauibl U UX
COCIIMHCHUSD)
63 BemecTBa u maTepuansl B bu6mmoreka [JOK
IOBCEIHEBHOU KN3HHU UEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsiI3HEHHE bu6mmoreka [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienuu bubnmoreka [JOK
IKOJIOTHUYECKUX TTPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eH1e U bu6nuoreka [IOK

cHCTeMaTHu3aIus 3HaHUM

https://m.edsoo.ru/00ae0d0a




7 PesepBHEIit ypok. O6001IeHNE 1 | bu6nuoreka [IOK
cucTeMaTu3anus 3HaHUHN https://m.edsoo.ru/00adb33¢c
68 PesepBHEIit ypok. O6001IeH e 1 | bubmmoreka [JOK

cUCTeEMAaTHU3alus 3HAHUUI

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

OBLIEE KOJIMYECTBO HACOB 10
I[TPOTPAMME

68







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOM MPOI'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOr0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATbI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'O 0011Ier0 00pa30BaHus

1

IIo Teme: ((HepBOHa‘-IaJIBHI)Ie XUMHWYCCKUC ITOHATUSA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX [OHATHM: aTOM,
MOJIEKYJIa, XHMHUYECKHH 3JEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOpPOJHAas W HEOAHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAs AaTOMHasT U MOJIEKyJIIpHas Macca, KOJIMYECTBO
BELIECTBAa, MOJb, MOJISIpHAas Macca, MaccoBas J0Ji1 XHMHUYECKOTO
AJIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUECKas DPEaKIus,
KIaccuPUKalMs  peakiui:  peakuuu  COCAUHEHUS,  PEaKIUH
pa3joKeHUsl, peaklUuWu 3aMelIeHHs, peakuuu oOMeHa, 5K30- U
SHJAOTEPMHUYECKUE PEaKIUU, TEIUIOBOH 3((EKT peakmuu, pacTBop,

MacCCoBasi A0Jd BEIICCTBA (HpOI_IeHTHaH KOHI_[eHTpaI_II/ISI) B paCcTBOpEC

1.2

HIUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XHMMHYCCKHX MIOHATHH U

INPUMCHATD 3TU MMOHATHA IIPU OIMMCAHUHU BCIICCTB N UX HpeBpaH_ICHI/Iﬁ

1.3

HCIIOJIb30BATh XHMMUYCCKYIO CHMBOJIUKY IJII COCTAaBJICHU (1)OpMy.]'I

BEILIECTB U YPABHEHUM XUMHWUYECKUX PEAKLUI

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChbI BCIICCTB,
MMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJIIPDHOI'O  YYCHUA, 3aKOHa

ABoraapo

1.5

OIIpCACIIATh BaJICHTHOCTb aTOMOB JJICMCHTOB B 6I/IHapHI>IX

COCANMHCHUAX

1.6

KJIaCCU(UUUPOBATh XMUMHUUYECKHUE PEAKIUU (II0 YUCIY U COCTaBY

Y4YacCTBYIOLIMX B PEAKLIUU BEILECTB, IO TEIIOBOMY 3P deKTy)

1.7

BBIUHUCIIATE OTHOCHUTCIBHYIO MOJICKYISIDHYIO M MOJIAPHYHO MacCChI




BCIICCTB

1.8

BBIUUCIISATh MAacCOBYIO JOJIO XMMHYECKOIO 3JEMEHTa Mo (opmyie

COCIMHCHHMU,

1.9

BBIUHUCIIATE MACCOBYIO JOJIIO BCIICCTBA B paCTBOPC

1.10

IPUMEHATh €CTECTBEHHOHAYUHbIE METO/Ibl TO3HAHUS — HAOJIIOICHHE,
U3MEpPEHHE,  MOJEIMPOBAHME,  DKCHEPUMEHT  (pealbHbli U

MBICJICHHBIH )

IIo Teme: «Baxkueinine MNpeACTaBUTCIIN HCOPIraHUYCCKHUX BCIICCTB»

2.1

pacKpbIBaTb CMBICII OCHOBHBLIX XHMHYCCKHX MOHSITUM: OKCH,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

22

OIpPCACIIATh MPUHAJJICIKHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJ1accy

COeIMHEHUH 1o (hopMyliam

23

KJIaCCI/I(l)I/IIII/IpOBaTI) HCOPTraHNYCCKUC BCIICCTBA

24

XapakTepu3oBaTb  (ONMCHIBaTb) OOIIME XHMMHUYECKHE CBOWCTBA
BEIIECTB pa3IMYHBIX KJIACCOB, MOATBEP)KIas ONUCAHHE NPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI

2.5

IMPOrHO3UPOBATH CBOICTBa B€IICCTB B  3aBHCHMOCTH OoT HuX
Ka4YC€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCJIIOBUAX

2.6

ClleoBaTh MpaBWJIaM TIOJb30BAaHUSI XUMHUYECKOW TIOCYylOH H
nabopaTopHBEIM 00OpYIOBaHHWEM, a TAaKXKe TMpaBUIaM OOpaImIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKUHUSMU IO BBINOJTHEHUIO
na60paT0prlx XUMHUYCCKUX OINBITOB IO IMOJYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BelIeCTB (BOJOpOAA M KHUCIOPOJAA), MPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOrO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUUYECKUE SKCTIEPUMEHTHI T10
pacrno3HaBaHUIO pPacTBOPOB ILIEJIOYEH M KHUCIOT C IMOMOILIBIO

WH/IUKATOPOB (JTakMyc, peHonranent, METUIIOPAHK U IPYTHUE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEaKIIA

IIo Teme: «llepmonnueckuii 3akoH u Ilepuogudeckas cucrema
xumuyeckux snementoB JI. WM. MenpaeneeBa. CTpoeHue aTOMOB.

Xnumuueckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEILHBIE pCaKnuu»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHYCCKHX TTOHATHH: AAp0O artoma,

ANIEKTPOHHBIA CJION aTroMa, aToMHas oOpOUTalb, paguyc aToMma,




XUMHUYCCKas CBiA3b, IOJIpHAA W HCIIOJISIpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpHULATCIIbHOCTb, HWOHHAsA CBA3b, HWOH, KaTHOH, 4aHHWOH,

CTCIICHDb OKUCIICHUA

32 KJIACCU(UIUPOBATH XUMUYECKHE HIEMEHTbI
OIMCHIBATh M XapaKTepHu30BaTh TabmmuHyro ¢Gopmy llepumommdeckoit
CUCTEMBl XMMMYECKHUX DJEMEHTOB: pa3juyaTb IOHSITHUS «TJaBHAs
33
noarpynmna (Arpymnma)y u «mobounas mnoxarpymma (brpymma)y,
«MaJbie» 1 «OO0JIBIINE» MEPUOIbI
packpsiBaTh cMbica Ilepuonnueckoro 3axkona .M. Menneneesa:
34 JE€MOHCTPUPOBATh NOHUMAHUE NTEPUOINIECKON 3aBUCUMOCTH CBOWCTB
. XMMHMYECKHX JJIEMEHTOB OT MX MNojioxeHus B Ilepuoguueckoit
CUCTEME
COOTHOCHTH  O0O3HAYeHHs, KOTOpbIE HMEIOTCS B  TaOiuIe
«Ileppuoguyeckas  cucreMa  XUMHUYEeCKUX  dnemeHTtoB .U
35 MeneneeBa» € 4YHMCIOBBIMU XapaKTEpUCTUKAaMU CTPOEHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCcTaB M 3apsal] sjapa, oOliee Yucio
3JIEKTPOHOB U paclpeeeHHe UX MO AIEKTPOHHBIM CIIOSIM)
36 ONpENENATh  CTEHNEeHb  OKUCICHHS  3JEMEHTOB B  OMHApHBIX
. COEIMHEHUAX
37 ONpEeAEATh BHMJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas U HWOHHAsA) B
' HEOPraHMYECKUX COCTUHEHUAX
9 KUIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsIeMOro .
00pa3oBaTeJILHON NPOrpaMMbl OCHOBHOI'0 0011Ier0 00pa30BaHUs
pe3yJibTarta
1 1o Teme: «BemecTBo 1 XUMUYECKasT PEAKLUS»
1.1 pPacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKMX IIOHSATHH: pacTBOD,

ANEKTPOJIUTHI, HEIJICKTPOIHUTHI, DIIEKTPOIUTHUECKAS JAUCCOIHAIIHS,
peakiy MOHHOTO0 OOMEHa, KaTajlu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOparumbIie u HEoOpaTUMbIe peaKIuy,
OKHUCJIUTEIILHOBOCCTAHOBUTEIILHBIC peakiuu, OKUCJIUTEIb,
BOCCTAHOBUTEJb, OKHCJICHHE M BOCCTAaHOBIICHUE, AaJIOTPOIHS,

aM(bOTepHOCTL, XUMHNYCCKasa CBA3b (KOBaJ'ICHTHaH, HMOHHas1,




MeTaHJ'II/I"IeCKaSI), KpUCTAJUINYCCKast peméTKa, CILIaBbl, CKOPOCTb

XUMHUYECKOU p€aKkunun

1.2

WIUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBLIX XHUMHUUYCCKHUX MOHATUN U

IMPHUMCHATH OTU MMOHATHA IPU OIIMCAHWU BEIIECCTB U UX HpeBpaIIICHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHMS AJIEKTPOJIUTUYECKOW AMCCOLMALIMM KUCIOT,
LIEJI0YEH M COJIEH, MOJHBIE U COKPAIIEHHBIC YPAaBHEHUS PEAKLUN

HOHHOTrO 0OMeHa

1.4

PaCKpbIBaTh CYHIHOCTHb OKHCJIIHMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MOCPENICTBOM COCTABIICHHSI DJIEKTPOHHOTO OaJlaHCa ATUX PEeaKLnit

1.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEaKIIU

Ilo temam: «Hemeraruibl U ux coeauHeHus» U «MeTalwibl U HUX

COCOUHCHUA»

2.1

XapaKkTepu30BaTh (OMUCHIBATH) 00IIME U crienU(PUIECKUe XUMHUYECKHEe
CBOMCTBAa MPOCTBIX W CIIOKHBIX BEHIECTB, MOJATBEPXkAasi ONMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIIUAN

22

COCTAaBJIATb YPaBHCHUA peaKuHﬁ, MOATBCPKAAIOIUX CYIICCTBOBAHUC

TCHETHUYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

23

IMIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH IPOTCKAHWA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3IMYHBIX

YCIIOBHSX

24

CIEAOBaTh IpaBUJaM IMOJb30BAHUS XUMUYECKOM TIOCYJIOW U
nabopaTopHBIM 00OpYIOBaHHEM, a TAKXKe TpaBUIAM OOpAIECHUS C
BELLIECTBAMH B COOTBETCTBUM C HUHCTPYKLUSMU I10 BBINOJHEHUIO
1ab0pPaTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO M COOMpPAHUIO

ra3000pa3HbBIX BEIIECTB (AaMMHAKa U YTIIEKUCIIOTO ra3a)

2.5

MPOBOANTh PEaKIHUH, IMOATBEPIKIAIONINE KAYSCTBCHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPHJI-,
Opomuna, wuoaun, kapOonar, ¢Qocdar, cunmkar, cyinbdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHWS, WOHBI H3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIMUEC B BOJAHBIX PACTBOPAX HECOPIraHNYCCKUX BCHICCTB

[To Teme: «Xumus U OKpyXk aromiast Cpeaa»

3.1

pacKpbIBaThb CMBIC OCHOBHBIX XHMHYecKux noHstud: [IJIK

BCHICCTBA; KOPpO3us MCTAJIJIIOB




32

MPUMEHSATh OCHOBHBIC OTCPAIIMM MBICIIUTEIILHON JIESITCIIBHOCTH —
aHaIM3 MW CHUHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEMAaTH3aIUIo,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3eM — JUIA HU3y4YEHUS
CBOMCTB BEIECTB M XHUMHUYECKHUX PEAKIUH; ECTECTBEHHOHAYYHbIC
METOJIbI TIO3HAHWSI — HAONIOJACHHWE, W3MEpPEHUE, MOJICIIUPOBAHUE,

9KCIIEPUMEHT (peanbHbIA U MBICIICHHBIH)




INPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
1 [TepBoHavaIbHBIE XUMHUYECKUE TIOHSATHUS
[Ipenmer xumun. Posib XMMUM B KU3HU YE€IOBEKa. XUMHUS B CUCTEME HAyK.
1.1 Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATrperaTHOe€ COCTOSIHUE
BEILECTB
- [TonsTHE 0 MeTOaX MO3HAHUS B XUMUU. YUCThIC BemecTBa U cMecu. CriocoObl
' pazzieneHus cMeceit
13 ATOMBI W MOJEKYyJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHUYECKUX
' snemMeHTOB. [IpocTbie U ciiokHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE
Xumuueckass popmyina. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH
14 MOCTOSIHCTBA  cocTaBa  BemiecTB.  OTHOcuTeNbHAsE  aTOMHash  Macca.
' OTtHOocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBast 107151 XUMHYECKOT0 3JIEMEHTA
B COEIMHEHUHU
KommuectBo BemecrBa. Moisib. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA,
L.5 Macchl M YHUCIA CTPYKTYpHBIX €AMHHUIl BemiecTBa. Pacu€tel mo ¢dopmynam
XUMUYECKUX COSTUHEHUI
dusznueckue U XUMMUYECKHE ABJICHHS. XMUMHUYECKass Peakuus U €€ IMPU3HAKHU.
1.6 3aKOH COXpaHEHHS] MacChl BEILIECTB. XuMuieckue ypaBHeHus. Knaccudukanus
XUMHYECKHUX peakluii (COeIMHEHNs, pa3NIoKEeHUs, 3aMellIeHus, 0OMEHa)
1.7 XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOU MOCYA0M, C MpaBUIaMU

pabotel B naboparopum © TpuéMaMu OOpamieHWs ¢ J1a00paTOpPHBIM
o0opylnoBaHUEM, H3y4ye€HUE M ONUCaHHe (PU3NYECKHX CBOMCTB 00pasloB
HEOPTraHMYECKUX BeUIeCTB, HaOIrogeHue Qu3nuecKkux (TUIaBICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYINKE, KUTICHHE U KOHJCHCALUs BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYd, MpOKATMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHUCJIOTOM) SIBJICHUN, HaOJIOEHWE W OMHUCAHHE
MPU3HAKOB MPOTEKAHMS XUMUYECKUX peakiui (pas3oXeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHCJOTBI C XJOpPHIOM Oapusi, pa3ioKeHHe
ruapokcuna Meau(Il) npu HarpeBaHuu, B3aMMOJEHCTBHUE JKEJI€3a C PaCTBOPOM

comu meau(ll), uzydenue crnocoOoB pazaeneHus: cMeceil (C TOMOIIbIO MarHuTa,




¢bunbTpOoBaHNE, BbIMApUBAaHUE, TUCTIILISAIMSA, Xpomarorpadus), MpoBeacHUE
OYHUCTKHU MOBApEHHOM coin, HAOII0ICHNE U OTHCAaHUE PE3YIbTAaTOB MIPOBEICHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MacChl, CO3JaHHME MoJenen

MOJIEKYI (I1apOCTEPHKHEBBIX)

Baxneiiiue MpeaACTaBUTCIN HCOPIraHUYCCKHNX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopon — syemMeHT u mpocrtoe
BemiecTBO. HaxoxneHnue kucinopopa B mpupoze, (U3HMUECKHe U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Okcuzapl. IIpumenenue kuciopona. CrocoObt
MOJIyUYEHHUsl KHUCJIOpoJa B Jaboparopuu M MpPOMBILUIEHHOCTH. KpyroBopot

Kucnopoa B npupoze. O30H — auioTpornHas MoauUKalus KUCIopoaa

22

TemnoBoii 3¢ (pekT XuMuIecKor peakiiy, TEPMOXUMHUECKUE YPABHEHUS, IK30-
U DHIOTepMUYECKUE peakiuu. TOMINBO: Yyroib U METaH. 3arps3HeHne BO3yXa,

YCUJICHUC ITAPHUKOBOTO 3(1)(1)6KT3, pPa3pyHI€Hue 030HOBOT'O CJIOs

23

Bogopon — snemenT u npoctoe BemecTtBo. Haxoxxnenue Bogopoaa B MpUpoae,
¢usnveckne U XUMHUYECKHUE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI MOIYYCHHS.

Kucnotsl u conn

24

Monsipabiii 00bEM Ta30B. Pacy€Thl MO0 XUMUYECKUM YPaBHEHUSIM

25

Odusnyeckue CcBoMcTBa BOAbl. Boaa kak pactBopuTenb. PacTBOpSL.
HacellienHbpie 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEWMIECTB B BOJIE.
MaccoBasg 101 BelecTBa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBI.
OcHoBanus. Poib pacTBOpoB B Npupojie W B KH3HU uejoBeka. Kpyroropor
BOJABl B IMpuUpOJE. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa M OYMCTKA

MIPUPOIHBIX BOJ

2.6

Knaccupukanus Heopranmdyeckux coequHeHudd. Oxcuabl. Knaccuduxanums
OKCHJIOB: coseoOpasyromye (OCHOBHBIC, KHCIOTHBIE, aMm(oTepHbIe) U
HeconeoOpasytonme. Homenknatypa okcumoB. dusndeckue W XHUMHUYECKHE

CBOMCTBa OKCHIOB. HonyquI/Ie OKCHAO0B

2.7

OcHoBanus. Knaccupukanuss ocHoBaHMN: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusa. Homenkinarypa ocHoBaHuMid. PU3NUECKHEe U XMMUYECKHE CBOIMCTBA

ocHoBaHuil. [lonyyeHnne ocHOBaHUI

2.8

Kucnotsl. Knaccupukauus kucnor. Homenknatypa xucinor. ®duznueckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Psam aktuBHOCcTH MeTasuioB H.H. bekerosa.

[Tomyyenue kucnor
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Comu. Homenknatypa cosieil. @u3nuecKMe M XMMHUYECKHE CBOMICTBA COJIEH.




[Tonyuenue conen

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPraHNYCCKHUX COC[[I/IHGHI/IfI

2.11

XHWMHAYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OINpEACIECHUE  COACpKaHUS
KHUCJIOPOAa B BO3JyXe, IMOJy4yeHHe, cOOMpaHMe, paclio3HaBaHUE U H3ydeHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJCHCTBUS BEUIECTB C KHCIOPOIAOM U
yCJIOBHS BO3HUKHOBEHUS M IpPEKpallleHus] ropeHus (1moxapa), 03HaKOMIIEHHE C
oOpa3llaMi OKCHJOB U OIIMCaHWE HUX CBOWCTB, TOJyYeHHUE, coOupaHue,
pacro3HaBaHME M HM3y4eHHME CBOWCTB BOJOpoJa (IOpeHue), B3auMojeiCcTBHE
Bozopoaa ¢ okcuaom meau(ll) (BO3MOXKHO MCIIOIB30BaHUE BHIEOMATEPHATIOB),
HaOmozeHue oOpa3loB BEIIECTB KOJWYECTBOM 1 MOjib, HCCiIeJOBaHUE
0COOEHHOCTEH pacTBOPEHHs] BEHIECTB C Pa3IMYHOM PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MACCOBOM J0JIEH pacTBOPEHHOIO
BELIECTBA, B3aUMOJAEMCTBHE BOJbI C MeTallaMu (HAaTpUEM M KaJbLHEM)
(BO3BMOXXHO ~HCIIOJIb30BAaHME BMJICOMATEpUANIOB), OINpEAEICHUE pPacTBOPOB
KHCIIOT M IIEJNOYed C IOMOIIBIO HHAMKATOPOB, HCCIEIOBaHUE OOpPas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacCKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U LIEN0YeH, U3ydyeHue
B3auMozeiictBus okcuga Meau(Il) ¢ pacTBopom cepHOM KHCIOTBI, KHCIOT €
METaJUIAMH, PEAKIUN HEUTPAIU3alliH, I0Jy4YEHHE HEPACTBOPUMBIX OCHOBAaHHUM,
BBITECHEHHE OJHOIO MeTala JPYTMM M3 pacTBOpa COJM, pEUICHHE
SKCIIEPUMEHTAJIBHBIX 3aJa4 1o TeMe «BakHelmine Kiacchl HEOPraHWYECKHX

COeIUHEHUI)

[Tepuonuueckuii 3axkoH u [leproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIIbHO-

BOCCTAaHOBUTCJIbHBIC pCaKIINH

3.1

IlepBble TNOMNBITKM KJIACCU(PUKALUMU XUMHUYECKUX djeMeHTOB. Ilonstue o
IpyMNIax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHbIE METalIbl,
rajloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yioT amM{QoOTepHbIE

OKCHUJBI U THAPOKCHUIbL
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Ilepuonuueckuil 3akoH. [leproanyeckas cucreMa XuUMHAYECKUX 3eMeHToB J[. M.
Menneneesa. Kopotkonepuonnas n JUTMHHOIIEPUOTHAS hopmbl
Ilepnonnueckoir cucreMbl XuMHYeckux oanemeHToB J[.M. Menneneesa.
IIepuonsl u rpynmnbsl. DHU3UYECKUN CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB

Iepruoaa v rpymuiibl 3JIEMCHTA

3.3

Crpoenue aromoB. CoctaB aromHbIX saep. M3otomnel. Dnektponsl. CTpoeHue




ANEKTPOHHBIX 000JOYeK aToMOB TMepBbiX 20 XUMHYECKUX OSJEMEHTOB
Ilepuonuueckoi cucrembl /.M. MeHneneea. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTA MO ero nojoxeHuto B [lepuoanyeckont cucreme J[.11. Menneneera

3.4

3aKOHOMEPHOCTH M3MEHEHHS pajJuyca aTOMOB XHUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TPYNINaM M IEPUOJAM.
3nauenue Ilepuonuueckoro 3axkoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JJi1 pa3BUTUS Hayku W npaktuku. J[.MI. MenneneeB — y4éHblil u

rPaKJIaHUH

3.5

Xumuueckass cBsizb. KoBajeHTHass (MOJsipHAass M HEMOJSpPHAs)  CBSI3b.

BHCKTpOOTpHHaTeJH)HOCTB XHMHYECKHX 3JIEMEHTOB. IOHHAS CBA3D

3.6

Crenenpb okucneHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKru. Hpoueccm

OKUCJICHHS U BoccTaHOBJIeHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUH SKCIEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METANIOB U
HEMETAJUIOB, B3aUMOJECUCTBUE THMIAPOKCHAA LMHKA C PACTBOPAMU KHCIOT U
LIEJI0YEH, NMPOBEJEHUE OIBITOB, MIUIKOCTPUPYIOLIUX IPUMEPBl OKUCIUTEIbHO-

BOCCTAaHOBUTEJIbHBIX PEAKIMH (TOPEHHE, pEAKIIUU Pa3JI0KEHUS, COEAUHEHUS)

9 KVIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAHUSA

BeiectBo 1 XumMmuueckast peaKnusi. HOBTOpCHI/IC

1.1

Ilepuonnueckuii 3akoH. [lepuoanyeckas cuctemMa XumMudeckux 3yemeHToB J[. M.
MengeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XHMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPHUOJOB, KM, KalblUid W MX
COCMHEHUN B COOTBETCTBUM C MOJIOKEHHUEM 3JEMEHTOB B lleproanueckoi

CUCTCMC U CTPOCHHUEM HUX aTOMOB

1.2

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEHIETKU
¥ BUJa XUMUYECKO# cBs3u. Knaccuukanus 1 HOMEHKIATypa HEOPTraHUIECKIX
BEIECTB (MEXIyHapoAHas U TpUBHAJbHAs1). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K pa3IM4YHbIM KJIACCaM  HEOPraHWYECKUX  COCAVHECHHM,

TCHCTHUYCCKAs CBA3b HCOPTaHUYCCKHX BCIICCTB

1.3

Knaccudukanus XuMU4ecKIX peakiuil Mo pa3iIuyHbIM MpU3HAKaM (110 YUCITY U

COCTaBy Y4YacCTBYHOIIUMX B PCAKIOHUH BCHICCTB, IIO TCIIJIOBOMY 3(1)(1)CKTy, 110




W3MEHEHMIO CTECIICHEH OKMCICHHUS XHMHYECKHX QJICMCHTOB, IIO O6paTI/IMOCTI/I,
10 y4aCTHUrO KaTanmaTopa) . OK30- nu OHAOTCPMUYICCKUC p€aKuunu,

TCPMOXUMHNYCCKUC YPABHCHUS. ITonstue o CKOpPOCTH XHUMHYECKOM p€akunu
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[lonsTne 00 oOpaTUMbIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [lonsatue o
TOMOTEHHBIX U TeTepOreHHbIX peakiusax. [IoHsTHe 0 XMMHUYECKOM PaBHOBECHH.
@akTophl, BIUSIOIIME Ha CKOPOCTb XUMHUYECKOW peakUUd U IOJIOKEHHE

XUMHYCCKOT'O paBHOBCCHUA

1.5

OKUCINUTENIBHO-BOCCTAHOBUTENIBHBIE  PEaKLUHU, JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocraBiieHue  ypaBHEHHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI C MCIOJIb30BAaHUEM METOJIA

DJIEKTPOHHOTO OayaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEIIECTB C PA3IMUYHBIMU BHJIAMU
xumMuueckoi cBsa3u. CteneHs quccouranuu. CUIIbHBIE U clla0ble 3JEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcCioBHUsI MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa,
MIOJIHBIE W COKpallléHHbIE HMOHHBbIE ypaBHEHHs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMW U COJIeH B CBETC TNPEIACTABICHUNW OO0 dIICKTPOIUTUICCKON

Jucconuanuu. KauecTBeHHEBIE PCaKIMy Ha MOHBI. IlonsTue o TuapoIm3C colen

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMH KPUCTAJUITMYECKUX
peIIETOK HEOPraHUYECKUX BEIECTB — METaUIOB W HeMeTauioB (rpadurta u
azMasa), CIIOKHBIX BELIECTB (XJIOpUIa HATpHs); UCCIEIOBAHHUE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOW peaklUd OT BO3JACUCTBUSA pPa3IUYHBIX (DAKTOPOB;
HCCJIEIOBAHUE  DJJIEKTPOIPOBOAHOCTH  PAacTBOPOB  BELIECTB,  IIpoLecca
TUCCOLMAIMU  KHCIOT, IIeNo4Yed H  cojeil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEpPUAIOB); IPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIIUX IMPU3HAKH
MPOTEKaHUsl peaklnii HOHHOTO oOMeHa (0O0pa3oBaHUe OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHHE BOJIbl); ONBITOB, WJUIFOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHBIX peaKUui (TOpeHue, Peakiuy paszloKeHUs, COCTUHEHUS);
pacIo3HaBaHUE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKLUn

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3aaa4

Hemeranne 1 ux COCAUHCHUA

2.1

OOmast xapaktepuctuka TajmoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Gu3nuecKkue CBONCTBA MPOCTHIX
BCIIECTB — TallOTCHOB. XHMHYECKHE CBOWCTBA Ha TIpUMepe  XJopa

(B3auMojielicTBUE C MeTallllaMu, HEMETaJulaMH, Ilejao4yamu). XJIOpPOBOJIOPOI.




Consanas KHCJIOTa, XUMHWYCCKUC CBOﬁCTBa, MOJIy4YCHHUEC, IPUMCHCHHUC. HeﬁCTBHe
XJIopa U XJIOPOBOJOpOAa HA OpPraHM3M 4YCJIOBCKaA. Baxneiiiue XJIOpuJbl U UX

HaX0XXIACHUC B ITPUPOAC
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OObmast xapakTepuctuka 31eMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u Gpu3nuecKkue cBoicTaa
IPOCTBIX BEIIECTB — KHCIOPOAa W Cephl. AJUIOTPONHBIE MOAM(PHUKAINN
KUCIIOpOZa M cepbl. XMMHUYECKUe CBOWCTBAa cepbl. CepoBOIOPOM, CTPOEHHE,
(1)I/I3I/I‘~I€CKI/IG M XAMHYECKHE CBOMCTBA. OKCI/II[I)I CCpbl KaK MNPCACTAaBUTCIIN
KUCIIOTHBIX OKcHAOB. CepHasi KHCIOTa, (U3MYECKHEe M XUMHYECKHE CBOICTBa
(oOmmye Kak MpenCcTaBHTENs Kjacca KHUCIOT M cnenuduyeckue). XuMUIECKHe
peakIuy, JIeKale B OCHOBE NMPOMBIIIIEHHOTO CHOCO0a TONyYeHHs CEpHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Conn cepH0171 KHCJIOTBI, KAQYCCTBCHHAA pPCaKLUs Ha
cynbdar-non. Haxoxxaenue cepsl u €€ cCoenMHEHUI B mpupoje. XUMHUYECKOEe
3arps3HEHUE OKPYKAIOMIEH Cpellbl COCIMHEHHUSIMU Cepbl (KUCIOTHBIC TOXK/H,

3arps3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPe0TBPAIICHHS
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OO6miass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTEIICHU OKUCIICHUS. A30T, pacpOCTPaHEHHUE B IPUPOJIC,
duznyueckue U XUMHUecKue cBoiicTBa. KpyroBopor azora B mpupojie. AMMHUAK,
ero ¢u3MUecKue W XMMHUUYECKHE CBOMCTBA, MoJiyueHHe W npumeHenue. Coin
aMMOHUs, WX (QU3NYECKHME H XUMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHHMS. A30THAsl KUCJIOTa, €€ IMOJTyYCHHUE,
bu3MYecKue M XMMHYECKHE CBOWCTBa (0OIIME Kak MPEJCTaBUTENs Kiacca
KHCIIOT W crnenududeckue). Mcnonp3oBaHUe HUTPATOB M COJICH aMMOHHUS B
KayeCTBE MHUHEPAIbHBIX yH00peHHil. XUMUYECKOe 3arps3HEHHE OKpYKarollei
Cpenbl COeMHEHUAMH a30Ta (KUCIOTHBIC JOXKIH, 3arPSI3HEHUE BO3/TyXa, MIOYBBI

1 BOJIOEMOB)
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®ocdop, amtorpornnsie Mogudukanuu (Gocdopa, Gusnyeckre U XUMUYECKHE
cBoiictBa. Okxcun ¢ochopa(V) u dochopHas kuciora, QU3NYECKHUE U
XUMHUYECKHE CBOMCTBa, mosrydeHue. Mcmoms3oBanue ¢ocdaroB B KadecTBe

MUHEPATBHBIX Y100peHHUIA
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OO6mass xapaktepuctuka syeMeHTOB I[VA-rpynmbl. OcoOeHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIepol, allJIOTPOIHbIE
Mojau(UKalMK, PACIpPOCTpaHEHUE B MpPUPOJE, (PU3MUECKHE U XUMUYECKUE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B npupoae. OKcuibl yriepona,
X (U3NYECKHe M XMMUYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPraHU3MBI,

MOJIy4YCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHE HpO6HeMI>I, CBA3aHHBIC C OKCHUJIOM




yraepoaa(lV); rumoresa rno0anbHOrO MOTEIUICHUS KIUMaTa; MapHUKOBBIM
a¢dext. YronpHas kuciota u e€ Ccoimu, UX (GUINYECKUE M XUMUYECKUE
CBOWCTBA, MOJY4YeHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
uoHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, IPOMBIIIJICHHOCTH U

CEILCKOM XO3SHCTBE

2.6

HepBOHa‘-Ia.HI)HBIG MIOHATHS 00 OpPraHn4YC€CKUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, OTaH, OJTWIICH, alCTUWJICH, 3TaHOJI, TIIMOCPUH, YKCYyCHas
KI/ICJ'IOTa). HUx coctaB M XHUMHYECKOE CTPOCHHUC. ITousTHe 0 OHOIOTHMYECKHU
BaXXHBIX BCIICCTBAX: JKHPAX, 6em<ax, yrjieBoJax — W HUX POJU B IKU3HU
YCJIOBCKaA. MaTepI/IaHBHOG CAUHCTBO OpPraHH4YCCKUX KW HCOPraHUYCCKUX

COEeIUHEHN

2.7

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJIY4YEHHE U
npuMmenenue. CoenuHeHusi KpemMHus B npupojge. OOmme mpencraBieHus 00
okcune kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOIB30BAHKE B
OBITY, MEIUIIMHE, POMBIIUIEHHOCTH. BajkHelIne cTpouTenbHble MaTepHalbl:
KepaMHKa, CTEKJIO, IEeMEHT, OeToH, >kene300eroH. I[IpoGnemsbl Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGI[HCBHOﬁ KHN3HU

2.8

XVWMUYECKUH SKCIICPUMEHT: H3YYCHHE OOpa3I[0OB HEOPTaHMYECKHUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEICHUE KAYCCTBEHHBIX PEAKIMi Ha XJIOPHU-
HUOHBI " Ha6JIIOI[€HI/I€ IMPU3HAKOB HX IMPOTCKAHHA, OIBIThI, OTpaAXKAIOIIUC
¢du3nUecKue U XMMHUYECKHE CBOMCTBA TaJIOTCHOB M UX COCAMHEHUH (BO3MOXHO
UCTIOJIF30BaHUE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C O0pa3laMH XJIOPUIOB
(ralOTeHUIOB); O3HAKOMJICHHE C oOpa3namMu cepbl U e COCTUHCHHUSIMHU
(BO3MOXHO  HCIOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOJIOJIEHUE IIpoliecca
oOyrJIMBaHUsl caxapa IMOJ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3yueHHE XUMUYECKUX CBOWCTB pa30aBJICHHOW CEPHON KHCIIOTHI, MPOBEICHHE
Ka4eCTBEHHOW peakiuu Ha Ccynb(ar-uoH | HAOJMIOJCHUE TMpU3HAKa ¢
MPOTEKAHUS; O3HAKOMIICHUE ¢ (PHM3UUIECKUMH CBOMCTBaMH a30Ta, Gpochopa u ux
COCMHECHUN (BO3MOXKHO HCIIOJIB30BAHUE BHJICOMATEPUAIOB), O0Opa3lamMu
a30THBIX U (OCPOPHBIX YAOOPCHHUIL; IOTyueHUE, cOOUpaHue, Paclio3HaBaHue 1
HN3YUCHUC CBOIICTB aMMHaKa; IPOBCACHUC Ka4YCCTBCHHBIX peaKIII/Iﬁ Ha HOH
aMMOHUS W (QochaT-HOH ¥ U3yYEHHE NPU3HAKOB WX IPOTEKAHWUS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MENbI0 (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATCPUAIIOB); HM3YYCHHUE MOJCICH KPUCTATHYSCKUX

peméTok anmasza, rpadura, ¢QynIepeHa; O3HAKOMIIEHHE C MPOIECCOM

afcopOLUK PAacTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIIEM M yCTPOHCTBOM




IpoTHUBOrasa; IOJy4YCHHUC, CO6I/IpaHI/Ie, paciio3HaBaHuEC U H3YUYCHUC CBOMCTB
YIUICKUCIIOTO Ta3a; IMIPOBEACHHUC KAa4YCCTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT— n
CUJIMKAT-MOHbI W HM3YYCHHUC IIPHU3HAKOB HX IMPOTCKAHUA; O3HAKOMIJICHUC C
HpOILYKLII/Ief/'I CHJIMKATHOM MPOMBIIIJICHHOCTH; PCHICHUC JSKCHCPHUMCHTAIBHBIX

3aJa4 110 TEMEC «BakHele HeMeTamuIbl 1 UX COCAMHCHMA

Mertamisl 1 ux COCINHCHUA

3.1

OO6mias xapakTEepPUCTHKAa XUMUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxkenuss B Ilepumonmyeckoil cucreme Xumuuyeckux dnemeHtoB J[.W.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTayioB. MeTainueckast CBsi3b U
MeTaJlJIM4ecKasi ~KpUCTAUIMUecKas pemeTKa. DIEKTPOXUMHUYECKHH  psf

HaIpsKEHUN METAIUIOB
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Ouznyeckue U XUMUYECKHE CBOMCTBA MeTauioB. O0IIMe Croco0bl MOTyYeHHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B

OBITY U IPOMBIILIEHHOCTH
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[[lemounble MeTaywibl: mojoxkeHue B Ilepuonuueckod cUCTEME XUMHYECKHX
anemeHntoB [[.M. MenpaeneeBa; CTpo€HHE UX aTOMOB; HaXOXJIECHHE B MPUPOJE.
Ouznyeckue 1 XuMUYEeCKHe CBOMCTBA (Ha nmpumepe HaTpus U Kanus). OKCUabl 1
TUAPOKCUABI HaTpusi W Kaius. [IpuMeHeHWe IIeIOYHBIX METaUIOB U UX

COEeIUHEHN

3.4

[lenouHo3eMenbHbBIE  METAIBl MarHuii M KajdbUMH: IOJOXEHHE B
[Iepnoanueckoii cucreme XuMu4eckux 3yeMeHToB .M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxokJIeHue B npupoje. Pusznyeckue M XUMHUYECKHE CBOWCTBA
MarHusi U Kaiblus. Bakueimme coequHeHUs Kaiablus (OKCHUI, THAPOKCHI,

conn). JKEcTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS

3.5

AmoMuHui: nonoxxenue B Ilepuonnyeckoil cucremMe XMMHUYECKUX JJIEMEHTOB
.. MenneneeBa; cTpoeHue aToMa; HaXOoXAeHHE B mpupoze. Pusnueckue u
XUMHMYECKUE CBOMCTBA alOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHA U THAPOKCH]IA

AJIFOMUHUA

3.6

Keneso: monoxenue B Ileproguyeckoit cuctemMe XxuMmuueckux snemeHToB J[. 1.
MenneneeBa; CTpoeHHME arToma; HaxoxiaeHue B mnpupone. Ddusmyeckue u
XUMUYECKHE CBOMCTBa jkene3a. OKcHIbl, TUApPOKCHABl U cosm kene3a(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOIy4YEHUE

3.7

XUMUYECKUM SKCIICPUMCHT. O3HAKOMJICHUC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; H3Y4YEHHME PE3YJIbTaTOB KOPPO3HHM METAJIOB




(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), 0CcOoOEHHOCTEH
B3aUMOJICHCTBUS ~ OKCHJIAa KaJbLUS M HATpusi C BOAOH  (BO3MOYKHO
UCIIOJIb30BaHUE BHUJICOMATEPUAIIOB); HMCCICIOBAHHE CBOWMCTB KECTKOW BOJBI;
mporiecca TOPEHHs JKele3a B KHCIopoJe (BOSMOXHO —HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBEHHBIX PEaKIUi HA WOHBI
(MarHusi, Kanblus, admroMuHus, nuHKa, skeneza(ll) m sxenmesa(Ill), memu(Il);
HaAOJIIO/ICHUE U OINHMCAaHWE IMPOILIECCOB OKPANTMBAHUS TUIAMEHU MOHAMH HATpHS,
Kaduss W Kajublusg  (BO3MOXKHO — WCIIOJB30BAHHUE  BHJCOMATEPHAIIOB);
uccieoBaHie aM()OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
IIUHKA; PEIICHHE IKCIICPUMEHTAIBHBIX 3aj1au 10 TeMe «BakHewe MeTauibl 1

HnX COCAMHCHU)

XuMus u OKpYyiKaromas cpcaa

4.1

HoBrle MaTCpHajibl U TCXHOJOI'NH. BemectBa u MaTcprajbl B IMOBCETHEBHOM
JKH3HH YeJIOBeKa. XUMHS U 300POBLE. be3omacHoe mcmonp30BaHHE BEIICCTB U
XUMHNYCCKUX peaKHI/Iﬁ B 6BITy. HepBaﬂ nmoMomp IIpu XUMHYCCKUX OXKOrax H

OTPABJICHUAX

4.2

OCHOBBI  JKOJIOTHYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxaromieit cpeast [1/IK. Poias xumun B penieHun 3KOJIOTHYECKUX MPOOIIEM.
[TpuponHble MCTOYHUKU YTIIEBOAOPOJOB (yroyib, MPUPOIHBIA Ta3, HEPTH),

IMPOAYKTBI UX nepepa60TKH, HUX POJIb B 6BITy H IPOMBINIJICHHOCTH

4.3

XUMHUYECKUH 3KCIEPUMEHT: U3yYeHHE 00pa3lioB MaTepualoB (CTEKIIO, CILIABbI

MCTAJIJIOB, ITIOJIMMCPHBIC MaTepI/IaJ'IBI)




INPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJIbHOM
HNPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

Kon
NpOBePsIEMOr0
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K NPeAMETHBIM pe3y/ibTaTamM
0230BOr0 YPOBHSI 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusi Ha ocHoBe PT'OC

1

HpeZ[CTaBJ'ICHI/ICZ

1.1

O TI03HaBa€MOCTH SIBJICHMH INPUPOJbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHYECKOW HAyKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOLIed KyIbTYphl M MPaKTU4YECKOU
JEATEIbHOCTH 4YEJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHEC MECTAa XUMHHU CpCIU NPYIr'uX €CTCCTBCHHBIX HAYK

1.2

0 HAYUYHBIX MCTOAAaX ITO3HAHUSA, B TOM YHUCJIC SKCICPUMCHTAJIbHBIX U
TCOPCTUYUCCKUX MCTOHAAX HUCCICAOBAHUSA BCIICCTB W UIYUYCHUA
XUMHNYCCKHUX peaKHI/Iﬁ; YMCHUC HUCIIOJIB30BATh MOACIN  AJIA

00BACHEHHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax npodeccuoHaTbHOMN EATENTbHOCTH, CBI3AHHBIX C XUMHUECH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSIX
XUMHYECKOH HAyKH, YTO ITO3BOJIUT OOYYAIONIUMCS paccMaTpUBaTh
XHMHIO KakK chepy cBoel Oynyieit mpodecCHOHaNbHOM e TeIbHOCTH
U ClleNIaTh OCO3HAHHBIA BBIOOP XMMHH KakK MPOQGUIBHOTO MpeaMeTa

IIpH [IEpexo/ie Ha YPOBEHb CPEIHEro 00IIero o0pa3oBaHus

Bnagenune cuctemMod XHUMHYECKHUX 3HaHUH U YMCHHUEC MNPUMCHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIHOYACT:

2.1

B)XHCHUIINE XMMUYCCKUE TIIOHATUS: XUMHUYCCKUM D3JIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MIPOCTOE U CIOKHOE BEIIECTBO, OJJHOPOIHAS U
HEOJIHOPOJHAs CMECh, OTHOCHUTENIbHbIE aTOMHAas M MOJICKYJSpHAs
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MOJSPHBIMA
00BEM, OKCHJ, KHCIOTa, OCHOBAHHWE, COJIb (CPEIHSsI), XMMHYECKas
peakius, peakiuu COCOUHEHHUS, PEaKUUH Pa3JOKECHHS, PpPEaKIu
3aMEIICHMS, PeaKlMu OOMEHa, TEIUIOBOH A((eKT peakmuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIUM, PACTBOP, MACCOBAS JIOJISI XMMHYECKOTO

OJICMCHTA B COCAMHCHUHN, MAaCCOBas A0 U ITPOLCHTHAA KOHUCHTpalus




BELIECTBA B paCTBOPE, PO aTOMA, JIEKTPOHHBIN CJIOM aTOMa, aTOMHAsI
opOuTasnp, paauyc aroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasl CBA3b, IIEKTPOOTPULATEIILHOCTD, ITOJIIPHAS U HENOJIIpHAs
KOBAJICHTHAsI  CBsI3b, MOHHAs  CBS3b, METaJUIMYECKass  CBs3b,
KpUCTAJNIMYECKasi pemérka (aTOMHas, HWOHHAs, MeTaJlJIM4ecKas,
MOJICKYJISIpHAs), UOH, KaTUOH, aHHOH, 3JEKTPOJUT U HEIIEKTPOJIHUT,
AJIEKTPOJIMTUYECKAs JAUCCOLMAIMS, pPEaKIUd HMOHHOrO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIE  pPEaKLUMU,  OKHUCIUTENb U
BOCCTAHOBUTEJIb, OKHUCICHHME M BOCCTAHOBJICHHUE, JJIEKTPOJIN3,
XMMHUYECKOe pPaBHOBEcHE, OOpaTHMble U HEOOpaTUMbIE pPEaKILUH,
CKOPOCTh XMMHUYECKOM peakuuu, kartaiusartop, I[IJIK, kopposus

MCTaJIJI0B, CIIJIaBbl

22

OCHOBOITOJIATalOIME 3aKOHbl XUMHH: 3aKOH COXPAHEHHS MAacCChl,
nepuognueckni  3akoH J[.MI. MenneneeBa, 3akOH NOCTOSTHCTBA

COCTaBa, 3aKOH ABOTaJIpoO

23

TCOpUHn XHUMHH: ATOMHO-MOJICKYJISApHAaA TCOpHus, TCOpuUu:Aa

BHGKTpOHHTquCKOﬁ Jucconuanuu

Brnanenue ocHOBaMH XMMHYECKOM I'PAMOTHOCTH, BKJIFOUAKOLICH:

3.1

YMEHHE TMPaBWIBHO HCIONB30BaTh HW3YYCHHBIC  BCIISCTBA H
MaTepuaiibl (B TOM YHUCIIE MHHEpalbHbIC YIOOPEHUS, METAIUIBl |
CIUTaBBl, TPOAYKTHl  MEpPepadOTKH  TPHUPOJIHBIX  HMCTOYHHUKOB
yrIA€BOJIOPOAOB (YIJi, IPUPOIHOTO ra3za, HeTH) B OBITY, CEIbCKOM
XO3SIMCTBE, HA TIPOU3BOJCTBE M TOHMMAHUE 3HAUYCHUS KUPOB, OCIIKOB,
YIJIGBOJIOB JUIsl OpraHW3Ma 4YelOBeKa, YMEHHE IPOrHO3UPOBAThH
BIIUSTHUE BEIIECTB U XUMUYICCKUX MTPOIIECCOB HA OPTAHU3M YEJIOBEKa H

OKPY>KaIOI1yI0 IPUPOJIHYIO Cpey

32

YMCHUC HHTCIPUPOBATL XUMHUUYCCKHUEC 3HAHUA CO 3HAHUAMU JPYIrux

y‘le6HBIX npeamMeTOB

3.3

HaJIMYME ONbITa PabOThl C Pa3IMYHBIMU UCTOYHMKAMU HH(OpMaIuu
[0 XMMUHU (HAay4Hass M Hay4HO-NOIYJspHas JIUTEepaTypa, CIOBapH,

CIPaBOYHHUKH, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(1)OpMaI_II/II-O O BFCIICCTBAX, HX
MMPCBpaAlICHUAX n IMPaKTHYCCKOM IMPUMCHCHHUU n YMCHUC

HUCIOJb30BaTh €€ JJIs pEeUIICHUA y‘le6HO—H03HaBaTeHBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH IIOHATHMHOIO amnrmapara U CHMBOJUYCCKOI'O




A3bIKa XMMHUHM OJIs1 COCTAaBJICHUHA (1)OpMy'J'I HCOPraHMYCCKUX BCIICCTB,
ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMu XUMHYECKOMN

nomeHknarypsl (IUPAC u TpuBuaibHoif)

YMeHue oOBACHATH CBSA3b IMOJIOKEHMs 3neMeHTa B [lepuonmueckoit

CUCTCMC C YHCJIOBBIMH XapPaKTCPUCTUKAMH CTPOCHHA aATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsii sjapa, oOIee dHcio
AJNIEKTPOHOB), paclpefeieHneM 3JIEKTPOHOB [0 HHEPreTUYeCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KAIHS U KAJTBIIUS
[IpencraBinenue O  MNEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHIATEIHHOCTS),

6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXKEHUS JIIEMEHTOB B
[lepuonnueckoit cucteme (B MallbIX [E€PUOJAX H  IJIABHBIX
MOATPYIIIAX ) ¥ JJIEKTPOHHOTO CTPOCHHSI aTOMa

7 YMeHue KiacCupuIMpoBaTh:

7.1 XUMHYECKHE IIEMEHThI

7.2 HEOpPraHMYECKUE BEIIeCTBa

7.3 XUMHYECKHE PEeaKIUU

8 YMeHue onpeaensiTh:

o1 BaJICHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij

. HOHA

2o BUJT XMUMHYECKOM CBSI3M U TUN KPUCTAUIMUECKOH CTPYKTYphl B

. COCITMHCHUSIX

8.3 XapakTep cpebl B BOJHBIX paCTBOpPaX BEHIECTB (KUCIOT, OCHOBAHHU)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIh

9 YMeHue xapakTepu30oBaTh PU3NICCKUE U XUMUYCCKUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOA, IpaduT, ammas,

9.1 KpeMHHH, a30T, ¢dochop, cepa, XJIOp, HATPUHA, Kaaul, MarHui,
KaJIbIIUN, aTFOMUHUMN, )KEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HX BOJHBIX PacTBOPOB (Boia,
aMMHaK, XJOPOBOIOPOJl, CEPOBOIOPOJ, OKCHIbI W THIPOKCHIBI

9, metaiioB [-IIA rpynn, amomunus, meau (II), nunka, xenesa (II u

III), okcunst yraepona (II u IV), xpemuus (IV), azora u pocopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTrucras, a3oTHas,

dbocdopHas, yroipHas, KpeMHHEBAs KUCIOTA U UX COJIH)
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IIPpOrHO3UpPOBAThb n XapaKTCpU30BaATh CBOMCTBA BCIICCTB B
3aBUCUMOCTH OT HX COCTaBa W CTPOCHHUS, IPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTD IMTPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCJIIOBUAX

10

YMeHue CoCTaBIsITh MOJICKYJISIDHBIC U HOHHBIC YPABHCHUS peaKI.leI, B

TOM YHUCJIIC:

10.1

peakuii HOHHOTO OOMeHa

10.2

OKHUCJIUTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ

10.3

HWITIOCTPUPYIOIUX ~ XUMHUYCCKHC CBOMCTBaA HN3YYCHHBIX KJIACCOB

(TpyImi) HeOpraHM4YECKHUX BEILECTB

10.4

MOATBCPIKAAOIUX 'CHETUICCKYHO B3AUMOCBA3b MCKY HUMHA

11

YMeHue BBIYUCIATH (IPOBOIUTH PACUEThl):

OTHOCUTCJIIbHYKO MOJICKYJSIDHYKO W MOJIIPHYIO MACCbhbl BCHICCTB,

MacCCOBYIO OOJKHO XUMHUYCCKOI'O 3JIEMCHTA B COCJUHCHUN

11.2

MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,

11.3

KOJIMYCCTBO BCUICCTBA U €0 MACCy, 00BbEM ra3oB

11.4

0 YypaBHCHHAM XHMHUCCKHX peaKuHﬁ U HaXOoAUThb KOJIHUYCCTBO

BelIeCcTBa, 00bEM U MacCy peareéHTOB UJIU IIPOyKTOB PEaKI1U

12

Bnanenue (3HaHue 0CHOB):

12.1

OCHOBHBIMH  METOJJAMH  HAY4YHOTO  TMO3HaHuWs  (HaOiropeHue,
U3MEepEeHue, IKCIIEPUMEHT, MOJESIMPOBAaHKE) IIPU U3YUEHHUHN BEIIECTB U
XMMHAYECKHX SIBICHUH; yMeHHe c(opMyIupoBaTh MpoOieMy H

IIPEIIOKUTD IIyTH €€ PELICHUS

12.2

0e30macHoOM pa6OTBI C XHMMHUYCCKHMMH BCIICCTBAMU, XUMHYECKOMN

nocyAoi 1 1a00paTopHBIM 000PyA0BaHHEM

12.3

npaBUIaMy OE3011aCHOTO OOPAIIEHUS C BEIECTBAMH, HCIIOJIb3YEMBIMH
B TMOBCETHEBHOM XKM3HU, IIPaBUIIaMU MTOBEACHUS B LIEJSAX cOepeKeHUs
370pOBbSl M OKPYXKAIOLIEH NPUPOJHOM Cpelbl; MOHUMAHHUE Bpeaa
(omacHOCTH) BO3ICHCTBHS Ha >KUBBIE OPraHU3MBI OMPEEIEHHBIX
BEILIECTB, CIIOCOOOB YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPETHOTO

BO3EHCTBUSA

13

Hamume MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA W OCYILICCTBJICHHA

CICAYHOIUX XUMHUYCCKHUX SKCIICPUMCEHTOB!:

13.1

HU3YUCHUC U OIIMCAHUC (1)I/ISI/I‘leCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC




C (1)I/ISI/ILIGCKI/IMI/I n XUMHNYCCKUMUN SABJICHUAMU, OIIBITHI,

HWIUTIOCTPUPYIOIIHNEC ITPHU3HAKHU ITPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

HU3YUCHUC cIoco0oB pasaciICHus cMmecen

13.3

MOJIY4YCHHUC KHUCIOpOJa W H3YUYCHHE Cro CBOﬁCTB; MMOJIY4YCHUC
BOAOpOdJa U U3YUYCHHUE €CTO CBOﬁCTB; MOJIYYCHHEC YIJICKHCIIOTO ra3a u

HU3YUCHHUC €TO CBOﬁCTB; MNOJIy4CHHUC aMMUdAKa U U3Yy4YCHHC €TI0 CBOMCTB

13.4

MIPUTOTOBIIEHUE PACTBOPOB C OMNpPEICNEHHOM MaccoBOW  Joneit

paCTBOpéHHOFO BCIICCTBA

13.5

MIpUMEHEHHE WH/IUKaTOPOB (makmyca, METHIIOpaHXa u
denondranenna) s ONpeAeNeHUS XapaKTepa Cpeabl B pacTBOpax

KHCIIOT U HIeJouei

13.6

HCCIIEIOBAHUE M ONMCAaHWE CBOWCTB HEOPraHUYECKHUX BELIECTB
Pa3JIMYHBIX KJIACCOB; U3YYEHUE B3aUMOJICVCTBHS KUCIOT C METAJLUIAMM,
OKCHJIAMU  METAJUIOB,  PACTBOPUMBIMHU M HEPACTBOPUMBIMU
OCHOBaHMSIMH, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOIO MeTajula JpyrMM M3  pacTBOpa  COJIM;
uccienoBaHue aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB ATIOMUHHUS U

IIUHKA

13.7

PEHICHUC SKCIICPUMCHTAJIBHBIX 3ada4 10 TCMaM: «OCHOBHBIEC KJIACCHI
HCOPraHU4CCKUX COGﬂHHCHHﬁ)); (<3J'IGKTPOHI/ITI/ILI€CKEUI
JUCCoranus» , «Baxnennime HEMETaldbl W WX COCAVHCHU,

«BaxxkHelniye MeTanibl M UX COSIMHEHUSDY

13.8

XUMHUYECKHE  OKCIEPUMEHTBI,  WUIIOCTPUPYIOIIUE  MPHU3HAKA
NPOTEKaHHs PEaKIUii HOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOPAaX HMOHBL XJIOPHI-, OPOMUI-,
womua-, cymbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHUOHBI,
THIPOKCHU/I-HOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJbIUs, aJFOMUHUS,

xenesa (2+) ukenesa (3+), meau (2+), IMHKA

14

Ywmenue:

14.1

NpEACTABIATL  PE3YyJIbTATBI  3KCIICPUMCHTA B Q)opMe BBIBOJIOB,
J0Ka3aTciIbCTB, I‘pa(bI/IKOB n Ta6JII/III U BBIABJIATHL OMIITMPHUYCCKHE

3daKOHOMCPHOCTHU

14.2

YCTAaHAaBJIMBATb CBA3U MCKAY PCAJIbHO Ha6J'IIO,I[aeMBIMI/I XUMHNYCCKUMUN

SABJICHUAMU U IIpOLHECCAMU, ITPOUCXOIAINIMMU B MAKPO- U MUKPOMHPEC,




O0OBACHATH IMIPUYHUHBI MHOFOO6paSI/I${ BCIICCTB




HEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM JK3AMEHE 11O XUMUH

Kon IIpoBepsieMblii 3J1IEMEHT COIePKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE MOHATHUS
1.1 UucTsie BemecTBa U cmecu. CriocoObl pazienieHus cMecei
12 ATOMBI W MOJEKyJNbl. XHUMHUYECKHE JJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
' a1eMeHTOB. [IpocThie 1 CIIOXKHBIE BEIIECTBA.
13 Xumnueckasi popmyina. BalleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeneHb
' OKHCJICHUSA
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHocHUTeNbHAasE aTOMHAs Macca.
1.4 OTtHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOIO 3J1€EMEHTA
B COCAMHEHUU
s KonunuectBo BemectBa. Mosb. Momnspuas macca. MomsipHbiii 00bEM Ta30B.
' B3anmMocBs3b KOM4ecTBa, MaCChl M YMCIIa CTPYKTYPHBIX €IMHUI] BEILIECTBA
L6 ®usznueckrue U XMMHUUYECKHE SBJICHMS. XMMUUYECKAs peakuus U e€ MPU3HAKU.
' 3aKOH COXpaHEHUSI MACChl BEIIECTB. XUMHUECKUE YPaBHEHUS
5 [lepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XUMUYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CTpoeHre aTOMOB
Ilepnonuueckuit 3akoH. lleproanyeckas cucreMa XuMU4YecKux sneMeHToB J[.1.
2.1 MenpgeneeBa. [lepuonasl u rpymnnsl. @U3NUECKUN CMBICT TOPAIKOBOIO HOMEpA,
HOMEPOB MEPUOJa U IPYIIIbI FJIEMEHTA
Crpoenune aromoB. CocTaB aTOMHBIX siaep. M3oronsl. DnekTponsl. CTpoeHue
2.2 AJICKTPOHHBIX  000JI0YEK aTOMOB mepBbIX 20 XHMHUYECKHUX  DJIEMEHTOB
IIepnonnueckoii cucremsl .M. Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEpPUOJOB, Kalus, Kajblus (pagumyca aTOMOB, O3JIEKTPOOTPULIATEIHHOCTH,
23 METAIMYECKMX W HEMETANIMYECKHX CBOMCTB) M HUX COEAUHEHHH B
COOTBETCTBUM C TIOJIO)KEHUEM »3ieMeHTOB B Ilepumonuueckoir cucreme u
CTPOCHUEM HX aTOMOB
3 CrtpoeHue BeriecTra
3.1 Xumuyeckas cBsi3b. KoBaneHTHas (HojsipHas U HEMOJsIpHAsl)  CBS3b.

3JI€KTpOOTpI/IIlaT€JIBHOCTI> XHUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.




Mertannuueckas CBs3b
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Tunbl kpucTaJuIMUECKUX PEWETOK (aTOMHas, MOHHAs, MeETaJUIMYEecKas),
3aBUCUMOCTb CBOMCTB BELICCTBA OT TUIIA KPUCTAJUIMYECKOW PELIETKU M BUAA

XUMHUYECKOH CBA3U

Baxwuelimme npeacraBUTEeIM HEOPraHMYECKHX BenlecTB. Hemeramnel um ux

coequHeHMs. MeTalibl U UX COCJUHEHUS

4.1

Knaccudukanuss ¥ HOMEHKIAaTypa HEOPraHMYECKHX COCJAMHEHUH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHbIe) U
HecoJieoOpa3ylone; OCHOBAaHUI (LIETOYM M HEPaCTBOPUMBIC OCHOBAHHS);
KHACJIOT  (KHUCIOPOJCOAEpKAalMe U  OCCKUCIOPOJHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEAHUX U KUCITBIX )

4.2

Ou3nYeCKue M XHMHYECKHME CBOMCTBA MPOCTHIX  BEHIECTB-HEMETAJUIOB:

BOJIOPO/JIa, XJIOpa, KUCIOPOa, CEPhI, a30Ta, (hocdopa, yriaepoaa, KpeMHUS
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dusnyeckue ¥ XMMUYECKHUE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpusA, Kajlusd, Mardivud U KaJlbWs, aJIFOMHUHUA, KEJIC3a. SHCKTpOXI/IMI/I‘-IeCKI/If/'I

paa HaHpH)KeHI/Iﬁ MCTAJIIIOB

4.4

dOu3nyueckue M XUMHUYECKHUE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoBOaAOpOaa, CCPpOBOAOPOAA, aMMHUAKA

4.5

dusnueckre ¥ XUMHUYECKHE CBOWCTBA OKCHJI0B HeMeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(Il, IV), kpemuaus(IV). ITomyaenue

OKCHJ0B HEMCTAJJIOB

4.6

Xummnueckue cBoiictBa okcuaoB: MetauioB [A—IIIA rpynmn, nunka, menu(ll) u

xenesa(ll, I11). [Tomydyenne oKCUI0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUN M aM(pOTEPHBIX TMAPOKCHAOB (Ha MpuUMepe
THAPOKCUIOB  aFOMUHMS, Kejne3a, ULuHKa). [lomydyeHne OCHOBaHHMM W

aM(pOTEpHBIX THIPOKCHU]IOB

4.8

OO01ue XMMHUYEeCKHUe CBOWCTBAa KHUCIOT: XJIOPOBOJIOPOAHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOW, CEpHOH, a30THOU, (OCPOpPHOU, KPEeMHHUEBOU, yroibHOW. Ocolbie
XUMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M A30THOM KHUCIOT.

[Tomyyenue xkucnor

4.9

OO61me xuMuYeckue cBOMCTBa cpeaHux coneid. [lomyuenue coneit

4.10

HOHy‘lCHI/IC, CO6I/IpaHI/IC, paciio3HaBaHHWC BOAOpPOJdd, KHUCIOpOOdd, aMMHAKa,

YTIICKUCIIOTO Ta3a B 1JabopaTopuu

4.11

[Tonyuenne amMmmuaka, CepHOM M a30THOM KHUCJIOT B NMpOMbIIUIeHHOCTH. OO1iue




CII0COOBI MOJIYYCHHU A MECTAJIJIOB

4.12

I'enernueckas CBA3b MCXKAY KiIaCCaMH HCOPraHUYCCKUX COC[[I/IHGHI/IfI

XHUMHUYECKHE pe€akunu

5.1

Knaccmbnxauym XUMHNYCCKHUX peaKHI/Iﬁ 10 pa3JINYHBbIM IPHU3HAKAM: 110 YUCITY U
COCTaBy YYACTBYWOIIHMX B pPCAKIMU BCHICCTB, II0 TCIIJIOBOMY 3(1)(1)CKTy, 110

M3MEHEHMIO CTEIICHEH OKUCIIEHNS XUMHUYECKHX DJIEMEHTOB
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TemnoBoii 3pPexT XuMHUUECKON peakuu, TePMOXUMUYECKUE YPABHEHUSA. DK30-

U OHAOTCPMUYCCKHUEC PCAKIINH. TepMOXI/IMI/I‘leCKI/Ie YpaBHCHU
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OKHCIUTENBHOBOCCTAHOBUTENbHBIE peakui. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl ~ OKUCNEHHMST W BOCCTAHOBICHMS.  OJIEKTPOHHBIA  OanaHC

OKHCIUTEILHOBOCCTAHOBUTEILHOM pCaKkunun
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Teopm{ SHGKTpOHHTquCKOﬁ JucCcoranuu. KaTI/IOHLI, AHHOHBI. QHCKTpOHI/ITH n

HCOJICKTPOJIUTLI. CuibHbIE U cl1a0bIe QJICKTPOJIMTHI. CreneHb Jucconuanuun
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Peaknmu woHHOrO OOMEHa. YCIOBHS NPOTEKAHUsS PEaKIMid MOHHOTO OOMEHa,

IIOJIHBIE ¥ COKPAIEHHBIE HOHHBIE YPAaBHEHHUSI pEaKLIAN

XuMus 1 OKpYy’Karomas cpeaa

6.1

BemectBa u Marepuassl B IOBCEIHEBHOM JKHM3HM 4YelOBeKa. be3omacHoe
UCIOJIb30BAHUE BEIIECTB M XMMHUYECKHUX pEakuuid B jabopaTopuud M OBITY.

HepBasl ImoMoupb MMpu XUMHUYCCKHUX OKOIrax 1 OTPABJICHUAX

6.2

XUMHYECKOEe  3arpsi3HEHHE OKPYXKAIOIIeH cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa U BOJOEMOB), CIOCOOBI €ro MPEIOTBpPALICHUS
[IpenenpHas nomyctumasi koHueHtpanusi BemectB (ITAK). Porp xumuum B
pEIICHUU DKOJIOTHYECKUX MpoOJieM. YCWIeHHe MapHUKoBoro 3ddekra,

pa3pylIeHrue 030HOBOTO CIIOs

6.3

[Tpumenenue cepsl, a3ora, dhocdopa, yriaepona, KpeMHHUS U MX COCIUHCHHI B
OBITYy, MEIWIIMHE, MPOMBIIIJICHHOCTH W CEILCKOM Xxo3siiicTBe. [Ipumenenue
METAIJIOB M CIJIaBOB (CTalb, YYryH, IIOPAIOMUHUN, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coenuHeHui. [IoHsATHEe 0 KOPPO3UU METaNIOB, OCHOBHBIC

CII0COOBI 3allIUTBI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHHMKHU YTIIEBOAOPOIOB (Yroib, MNPUPOAHBIA Ta3, HedTh),

MPOJYKTHI UX TiepepaboTKu (OeH3HH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAaK O COCIMHEHUSIX
yriaepoa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, [NIMLEPUH, YKCYCHAas KUCII0Ta).

[TonsTHE O OMOJIOTHYECKH BaXKHBIX BCIICCTBAX: JKHPAX, 6eJ'IKaX, YrJIeBo4ax — U UX




POJIA B )KU3HU YCJIOBCKA

7 Pacuérer:
7.1 1o (hopMynaM XUMHUECKUX COeIUHEHHIA
7.2 Macchl (MacCOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B pACTBOPE
7.3 110 XUMHYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

» Xumusi: 8- kacc: 0a30BbIM ypOBEHb: YUEOHUK; S-€ U3jaHue, ITIepepadoTaHHOE
I"a6puensa O.C., Octpoymon N.I'., CnaakoB C.A. AKITMOHEPHOE OOIIIECTBO
«M3marensctBo «lIpocBemenue»

» XuMmusi: 9-i1 knacc: 6a30BbIl YPOBEHb: YUEOHUK; S-€ U3aHKe, IepepaboTaHHOe
[Ma6puensu O.C., Octpoymon WU.I'., CnaakoB C.A. AKIITMOHEpHOE OOIIECTBO

«3narensctBo «IIpocBenienne»

METO/IUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA
Xumust (6a30BbI ypoBeHb). Peanuzanus tpedoanuit ®I'"OC ocHOBHOTO 00111€TO

obOpazoBanus. Metonuueckoe nocodue st yuureins. Mocksa, 2022.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. http://festival.1september.ru/subjects/4/ - decTuBanb MeIaroruaecKux Uaci
"OTKpbITHINA ypOK". Pa3paboTku ypoOKOB 10 XUMUH.
2.http://festival.1september.ru/subjects/4/ - decTuBaIb MEIATOTHICCKUX UIICH
"OTKpBITHIN ypoK". Pa3paboTku ypOKOB 10 XUMUHU

3. http://som.fsio.ru/subject.asp?id=10000755 pa3zmemniaroTcs METOIUICCKUE
pa3pabOTKH YPOKOB, JIaOOpaTOpHBIE PaObOTHI, TECTHI K KOHTPOJIbHBIE PaOOTHI,

OJIMMIINAAbI, BUACOOIIBITEI, XUMHNYCCKHC 3a1a4U, I/IHTepHCT-y‘-Ie6HI/IKI/I 110 XMMHH .


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

4. http://www.alhimik.ru/ - AJIXMUMUK. Bxitouaer meTonnaeckue
PEKOMEHIAIMY JIJIs1 yUYUTEIeH XUMUU, CIIPABOYHUKH, Onorpaduu BETUKUX
XMMUKOB, pa3aensl "Becenas xumus", " XuMus Ha KaKIbld IEHb' 1 MHOTO
JPYroi MHTEPECHOM U TMOJIE3HOU UH(pOpMaIUU

5. bubmmoteka [1OK https://m.edsoo.ru/ff0d210c


http://www.alhimik.ru/
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