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[TOACHUTEJIBHASA 3AIINCKA

OdenepanpHas paboyas TporpaMma IO XUMHUU JJIs  OOy4aromuxcs ¢
3aJIep KKON mcuxudeckoro pasputus (qanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIIErO
oOpa3oBaHusl TOATOTOBJIEHA Ha oOcCHOBe @DenepalbHOTO TOCYJAPCTBEHHOTO
o0pa30oBaTeIbHOTO CTaHAapTa OCHOBHOTO oOmiero o6OpaszoBanus ([Ipukas
Munnpocsenienusi Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC O0O0),
denepaabHON aIanTUPOBAHHOM 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl sl OOy4aroUIuXxcsi ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI
(ITpuxa3z Munnpocsemienusi Poccuu ot 24 HosiOpst 2022 1. Ne 1025), denepanbHoit
paboueil mporpaMmbl OCHOBHOTO OOHIEro 0Opa3oBaHHs MO YyYEOHOMY IMPEAMETY
«Xumus», PenepabHON MPOTPaMMbl BOCIIMTAHUSA, C YYETOM PACIpPEAEIEHHBIX 110
KJlaccaM MpOBEpsieMbIX TpeOOBaHWI K pe3yapraram ocBoeHus DenepanbHOR
aJanTUPOBAaHHON 00pa30BaTEIHLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
Ui OOyYaroluxcslt € 3aJ€p’KKOM TMCUXMYECKOTO pAa3BUTHUA U BJIEMEHTOB
COJEP)KAaHMSI, MPEACTABICHHBIX B YHUBEPCAJIbHOM KOIU(DHUKATOpPE MO XUMUH,
Konuenuuu mnpenomaBaHus ydeOHOro mpeaMera «XHUMHsS» B 00pa3oBaTelIbHBIX
opranuzanusx PO, peanusyromux 0CHOBHbIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI.

[Iporpamma 1o xumuM pa3paboTaHa C IEIbI0 OKa3aHUS METOIUYECKOM
MIOMOIIIM YYUTENIO B CO3JaHUU pabovel MporpaMMsbl 10 y4eOHOMY MTPEIMETY.

VYyeOuplii mpeamMer «XuUMHS»  BXOAUT B MPEAMETHYIO  00JIacTh
«EcTecTBeHHOHay4YHblE  MpeaMeTbl». B cucTeMe  eCTeCTBEHHOHAy4YHOTO
oOpa30oBaHUs XUMUS KaK YUYEOHBIM MpeAMET 3aHUMAET BaXKHOE MECTO B TO3HAHUU
3aKOHOB MPUPOABI, (OPMUPOBAHWK HAYYHOW KApTUHBI MHUpA, CO3JaHUU OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOIUMBIX [JIsi TOBCEIHEBHOW >KU3HU, HABBIKOB
3I0pOBOTO0 M 0O€30MaCHOro JUIsl YeJlOBeKa M OKpY)Kalllel ero cpeabl oOpasza
JKW3HU, a TAK’)KE€ B BOCITUTAHUM DKOJIOTUYECKOU KYJIbTYPHI.

YcenemHocTh M3yd4eHUs] XMMHUU CBSI3aHA C  OBJIQJACHUEM XUMHUUYECKUM
S3BIKOM, COOJIIOJIGHMEM TMpaBWi Oe30MacHOM pabOThl TMpPHU  BHINOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTa, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XUMHUHU C
JPYTUMH MPEeIMETAMU IIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B ceOsi OCHOBBI HEOPTAaHMYECKOW W OPraHUYECKOU
xumuu. ['MaBHOW waeel MporpaMMbl SBISIETCS CO3JaHUE 0a30BOTO KOMIUIEKCA
OTIOPHBIX 3HAHUU IO XMMHH, BEIPAKEHHBIX B (hOPME, COOTBETCTBYIOIICH BO3pACTy
OOyJaroIIMXCs U UX 0COOBIM 00Pa30BATEIHHBIM MTOTPEOHOCTSIM.

B conepkanuum JaHHOTO Kypca MPEACTAaBICHbI OCHOBOIIOJArarolue
XUMUYECKUE TEOPETUUECKHUE 3HAHUS, BKIFOUAOLIME U3YYEHUE COCTAaBA U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH HMX CBOWMCTB OT CTPOECHHS, MPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, MCCIECIOBAHUE 3aKOHOMEPHOCTEM XMMHUYECKUX MPEBPALLICHUN W IMyTen
YIPaBJIEHUSI MU B LIEIAX MTOJTYYEHHS BELIECTB U MAaTEPUAIIOB.

TeopeTdeckyt0 OCHOBY HM3y4YE€HHUSI HEOPraHMYECKOM XHMHHU COCTaBISET
aTOMHO-MOJIEKYJIsIipHOE YyueHue, llepumommnueckuii 3akon J[.M. MenneneeBa c



KPaTKMMH CBEJIECHHUAMH O CTPOCHMHM aToMa, BHJAX XUMHUYECKOM CBS3H,
3aKOHOMEPHOCTSIX NIPOTEKAHUSI XUMUYECKUX PEaKLUH.

B wu3ydeHunm Kypca 3HauMTelIbHAasT POJb OTBOJAUTCS XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U Ja0OpaTOPHBIX padOT, OMMCAHMIO
pE3yJIbTaTOB YYEHHUECKOIO OJKCIEPUMEHTA, COOJIIOJIEHUI0O HOPM M IpaBUil
0e30macHol pabOThl B XUMHYECKOH J1ab0paToOpu.

Peanuzanuss paHHOM mporpaMMbl B Ipolecce OOydeHUs MO3BOJIUT
oOyuatomumcsi ¢ 3I1P ycBouTh KiIIO4EBbIE XUMUYECKHUE KOMIIETCHIIUU U TOHSITH
pOJIb M 3HAYEHUE XUMUU CPEIU APYTHX HAYK O MPUPOJIE.

N3ydeHnne XuMHUH CriocOOCTBYET (POPMHUPOBAHUIO Y OOYUAIOIIUXCSI HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIECHAY4YHBIX METOJIOB (HaONIOAEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHUIO IPAKTUYECKOTO TPUMEHEHHUST HAYUHBIX
3HAHUM, OCHOBAaHHOTO HAa MEXXIPEAMETHBIX CBS34X C npeaMeramu « OKpyKaromun
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u GopMupyer
KOMIIETEHIIUM, HEOOXOOuMBbIe [UIsi TPOAODKEHHs 00pa3oBaHusi B 00JacTU
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuU CHocoOCTByeT pa3Butuio y oOyyatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXE€HUs, (PYHKIMOHAIBHOH TIPAaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTHUYECKHU aHAIM3UPOBATh MH(POpPMALIMIO, IPEICTABICHHYIO B
pa3nuuHbiX (opmax. 3HAUUMOCTh TpeAMeTa JJs Pa3BUTUS  KUZHEHHOU
KoMmreTreHnu oOyvatromuxcss ¢ 3[IP  3akmioyaeTrcss B YCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAMMBIX JJIg TOBCEIHEBHOW IKU3HH; HaBBIKOB
3I0pOBOr0 M 0€30MacHOro JUisi 4YeloBeKa M OKpY)Kalllel ero cpenbl oOpasza
XKU3HU; (POPMUPOBAHUU IKOJIOTHUYECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaeT conepxaHue oOydeHHs MpeaIMeTy « XUMUS» C YIETOM
0coObIX oOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuaromuxcs c¢ 3IIP. Osnanenue
y4E€OHBIM NPEIMETOM «XHMHUS» MPEACTABISAET ONPEIEICHHYI0 TPYIHOCTb IJIs
obyuaromuxcss ¢ 3[IP. D10 cBA3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBLHOMN
JESTEIbHOCTH, TMEPUOJUYECKUMHU KOJIeOaHUSMU BHHMAHUSA, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCTbIO  OOINEero  3amaca  3HaHUM,  TMOHUKXEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PAZBUTHS.

JIyist ipeotoyieHnsl TPYJHOCTEW B M3YYCHHHM y4eOHOTO MpeaMeTa «XHUMHUH)
HeoOxoaMMa ajantanus o0beMa U XapakTepa yd4eOHOro Marepuaia K
MO3HABATENIbHBIM BO3MOKHOCTSIM JITaHHOM KaTeropuu OOYy4alolUXCs, Y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

[Ipu u3ydyeHHH XUMUU HEOOXOJMMO OCYIIECTBISATh B3aMMOJEHUCTBHE Ha
HOJIMCEHCOPHON OCHOBE.

Teopetnueckuii  maTepuan pEKOMEHIyeTCd HU3y4aTb B IIpOLECCE
IPaKTUYECKON JESITENIbHOCTA. BO3MOMXHO BBIJIEJIEHUE OTIENbHBIX YPOKOB Ha
peleHre 3a7ad B CBA3HM CO CIIOKHOCTBIO aHaln3a Tekcta oOyuatomumucs ¢ 3I1P.
Oprannyeckoe €JUHCTBO TNPAKTUYECKOM M  MBICIUTENBHOU  J€ATEIBbHOCTH
oOy4arolmuxcss Ha YpOKax XUMHH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY



YCBOEHUIO Oa3UCHBIX XUMHUYECKHMX 3HAHMM M yMmeHuil. Oco0oe BHHMaHHE NpU
U3YYEHUU XUMHUU YJEISIETCS U3YUYEHUIO «CKBO3HBIX» MOHATHI U (HOPMHUPOBAHMIO
HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3agaun 3ydeHust yaueOHOro npeamera « XUMHsD)

OOmue nenu HU3ydyeHUs ydyeOHOro mnpeamera «XuMus» MpeACTaBICHbI B
®enepanbHOil paboyeil mporpamMme OCHOBHOTO o0mero oopa3zoBanHus. OHHU
aKTyaJIM3UPOBAaHbl C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOT'O OOLIETO
oOpa3oBaHMsI, HAINPABICHHOCTH OOy4YeHUS Ha pa3BUTHE H CAMOpPAa3BUTHUE
JUYHOCTH, (HOPMHUPOBaHKE €€ MHTEIJICKTa U 001Iel KyabTypbl. OOydeHne yMEHUIO
YUUTBHCSA M TPOAOJIKATh CBOE 00pa30BaHHE CAMOCTOATEIHHO B HACTOSIIEE BpeMs
ABJIIETCS. OJHOW W3 BAKHEUIIMX (PYHKUMH Yy4eOHBIX NPEIMETOB, B TOM YHUCIE U
«XUMUN».

Jlist oOyuaronuxcest ¢ 311P, Tak ke, kKak U JJIs HOPMaTUBHO Pa3BUBAOLIUXCS
CBEPCTHUKOB,  OCBauMBAaIOIIMX OCHOBHYIO  00pa30BaTENbHYIO  IpOrpammy,
JOMUHUPYIOIEE 3HaUEHHE MPUOOPETAIOT TaKUE 1IENIU, KaK:

(opMUpOBAaHUE HUHTEIJIEKTYalbHO PpPa3BUTOM JUYHOCTH, TOTOBOM K
COTPYAHUYECTBY,  CaMOCTOSITEJIbHOMY  TPUHATHUIO  pEHICHUH,  CIIOCOOHOM
a/1alITUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSM XKHU3HU;

HalpaBJIeHHOCTh OOyYEHHUs] Ha CUCTEMaTHYECKOe MPUOOIIEHUE ydaluxcs K
CaMOCTOSITEJIbHOM TO3HABATENbHON JAESITEIbHOCTH, HAayYHBIM W MPAKTHUYECKUM
MeTO/laM TO3HaHUS, (HOPMUPYIOIIUM MOTHUBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

oOecrieyeHue ycioBUi, COCOOCTBYIOUIMX MPUOOPETEHUIO OO0YYaIOIUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), MMEIOIIMX YHUBEPCAJIBbHOE 3HAYEHUE ISt
pPa3IMYHBIX BUJOB JIESTEIBHOCTH;

(opmMupoBaHue yMEHHI OOBSICHATH U OLIEHUBATh SIBJICHUS OKPYXAIOLIETo
MHUpPa Ha OCHOBAaHUU 3HAHUH U ONbITA, OJTYUYEHHBIX MPU U3yUYEHUH XUMUU;

dbopMupoBanue y  oOy4yaromuxcsi  TyYMAaHUCTHYECKUX  OTHOIICHUM,
NOHMMAaHUSl LEHHOCTHM XUMHUYECKUMX 3HAHUM [ BbIPAOOTKH SKOJOTHYECKHU
1enecooOpa3Horo MoBeNeHUsT B ObITY U TPYIOBOM JEATEIBHOCTH B IENAX
COXPAHEHMSI CBOETO 3710POBBS U OKPYKAIOLIEH IPUPOIHOM CPELbI;

pa3BUTHE MOTHUBALIUM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOGHHUS OOILEYEIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuis M HANPABICHHOCTH JajJbHEHIIEro
oOy4JeHwUsI.

Kypc HampaBieH Ha pelleHHe CIEAYIONMX 3a7ad, oOecreunBarouux
peann3anmio JMYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIbHOCTHOIO TOAXOAOB K
oOyueHuto xumun oOyyatouxcss ¢ 3[IP Ha ypoBHE OCHOBHOro OOLIETO
oOpa3oBaHUS:

(dopMupOBaHrE TIEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHHUH O
BELIECTBAX, MX IMPEBpPALICHUSAX M MPAKTUYECKOM NPUMEHEHHH; OBJIAJECHUE
MNOHSTUWHBIM aIllapaToM U CUMBOJIUYECKUM SI3bIKOM XUMUHU;



OCO3HaHME OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHYECKOW HAyKH Kak
o0lacTM  COBPEMEHHOTO  €CTECTBO3HAHMS,  XHUMHYECKUX  IPEBpaIlCHU
HEOPTraHWYECKHUX U OPraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUM KUBOU U
HEXUBOU NPUPOJIBI; YITyOJIeHHE MPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIaJICHUE OCHOBAMH  XHMHYECKOM  TPAMOTHOCTH:  CIIOCOOHOCTBIO
aHAJIN3UPOBATh U OOBEKTHBHO OLICHHWBATH XU3HEHHBIC CUTYallMH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMu 0€30MacHOr0 OOpallleHHs] C BEIECTBAMHM, MCIOJIb3YEMbIMU B
MOBCE/IHEBHON >KM3HM; YMEHHEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJIOTUUYECKHU
0e30MacHOe MOBEJAEHUE B LENSIX COXPAHEHUS 3/I0POBbsl U OKPYKAIOIIEH Cpeabl;

dbopMupoBaHME YMEHHWW  yCTAaHABIMBATH CBA3M  MEXIYy  pEaTbHO
HaOIIOJAEMBIMH  XMMHUYCCKUMH SIBJICHUSMH W TIPOIECCAMH, TPOUCXOMAIINMHA B
MUKPOMHUPE, OOBSICHATh MPUYMHBI MHOTOOOpa3uWs BEMIECTB, 3aBUCHUMOCTHh WX
CBOMCTB OT COCTaBa U CTPOECHUS, a TAKXKE 3aBUCUMOCTh NIPUMEHEHUS BEIIECTB OT
UX CBOMCTB;

NpUOOPETeHHE OMbITa MCIOIB30BaHUS PA3IUYHBIX METOJOB HM3yUCHUS
BEIIECTB, HAOIONEHUS 3a MX MPEBPANICHUSAMHU MPU MPOBEICHUU HECIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C MCIOJIB30BaHUEM JTAOOPATOPHOTO 000PYIOBaHUS U
puodOpOB;

dbopMUpoBaHUE MPEACTABICHUN 0 3HAYCHUN XUMUYECKON HAYKH U PEUICHUHU
COBPEMEHHBIX JKOJOTMYECKHX TMpoOjeM, B TOM 4YHCIE B MPEAOTBpAlICHUU
TEXHOTEHHBIX U IKOJIOTHYECKUX KaTacTpod.

OcobGenHocTH 0TOOPA U aJaNITALMU Y4eOHOI0 MaTEepHAaJIa 110 XUMHMHU

OOyuenue ydyeOHOMY TipeaMeTy «XUMHS» HEOOXOAUMO CTPOUTH Ha
CO3/JaHUM ONTUMAJIbHBIX YCJIOBUU JJIsI YCBOGHMsI MPOrPAaMMHOTO Marepuasa
oOyuatomumucs ¢ 3IIP. Bbonbiioe BHUMaHHME MOKHO OBITH YAEJIEHO OTOOpY
y4eOHOro Marepuajia B COOTBETCTBUM C TPUHIMUIOM JIOCTYIHOCTH TMpH
COXpaHEeHUH o0I1Iero 6a3oBoro ypoBHsA. OH JOMKEH MO COACPKAHUIO U 00BEMY
OBITH aanTUPOBAHHBIM 7151 oOyuatomuxcs ¢ 3[1P B cooTBeTcTBHM ¢ MX 0COOBIMH
oOpa3oBaTenbHBIMH TTOTpeOHOCTSIMU. ClieyeT 00JerYuTh OBJIaJIECHNE MaTeprUaIoM
oOyuarormumucst ¢ 3[IP  mocpeacTBoM e€ro  AETambHOTO  OOBSICHEHUS C
CUCTEMAaTHYECKUM IMOBTOPOM, MHOT'OKPATHOW TPEHUPOBKON B IPUMEHEHUH 3HAHUU
C HCIOJIb30BaHUEM MPHEMOB AJTOPUTMU3AIMU U BU3YaJIbHBIX OIOpP, OOYy4YEHUS
CTPYKTYPUPOBAHHIO MaTEpHaIa.

bonpmioe 3HaueHuwe I TOJHOIIEHHOTO YCBOEHHS y4eOHOro Marepuana
HMMEET OMopa Ha MEXIIPEAMETHBIE CBSI3U BOIIPOCOB, M3y4aeMbIX B JAHHOM Kypce, C
TakuMU y4eOHBIMH mpenmeTamu Kak «leorpadus», «Duszukay, «buomorus».
[To3Bouisisi paccMaTpuBaTh OJMH M TOT kK€ Y4EOHBIM Marepuall ¢ pa3HbIX TOUYEK
3pEHUs, MEKITPEAMETHBIE CBSI3U CITIOCOOCTBYIOT €0 JIyYIllIEMYy OCMBICIEHUIO, OoJiee
MPOYHOMY 3aKPEIUICHUIO TTOJIYYEHHBIX 3HAHUN U MPAKTUYECKUX YMEHHI.

[Ipy moAroToBKE K ypOKaM YYHUTENb JOJDKEH IMPEIyCMOTPEThH
dbopmupoBaHre y 00yUYaIOMUXCs YMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIATH
W3y4aeMblii MarTepuaj, IUIAHUPOBATh NPEICTOSIIYI0 paboTy, OCYIIECTBISATh



CaMOKOHTpPOJIb. Heo0X0auMO MOCTOSIHHO CIEAWTHh 3a MPABUIBHOCTHIO PEUYEBOTO
odopmIiieHus BhICKa3biBaHUM oOyuarommuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTAMM TOBEACHUS U JIEATEIBHOCTH, OOYYAIOIINXCS C
3IIP (pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOAUM  CTPOKAUIIUI
KOHTPOJIb COONIOJIEHUSI MpaBHJI TEXHUKU OE€30MAaCHOCTU TMpU MPOBEICHUU
Ja00paTOPHBIX pabOT B XMMHUYECKOM KaOWHETE.

IIpumepnubie BU/IBI aesATeJIbHOCTH 00y4aromuxcs c 311P,
o0yc/10BJIeHHbIe  0COObIMM  00pa3oBaTeIbHBIMH  NOTPEOHOCTAMH M
o0ecreyuBalOIMe OCMBICJICHHOE OCBOCHHE COJAEpP:KAHMH O00pPa30BaHUA 110
npeaMery «XumMus»

Conepxanue BUIOB JiedTeNbHOCTH oOydaronuxcs ¢ 311P Ha ypokax xumuu
ONpeeNnsieTcss HMX O0cCOoObIMH 00pa3oBaTeNbHBIMU MNOTpeOHOCTAMH. [loMuMO
mupoko ucnosbdyeMbix B @OII OO0 obmmx s Bcex 00ydaroIIuxcsi BUIOB
JESATEILHOCTH CIIEYEeT YCUIIUTh BUJIBI JCSATEIBHOCTH, CIEU(PUIHbBIC ISl JaHHOU
KaTeropuu  0oOydaroIuxcsi, [Uisi  00eCleYeHHs] OCMBICIEHHOIO  OCBOEHUS
colepkaHusi oOpa3oBaHMs MO NPEIMETY: YCHIEHHUE MpPeIMETHO-IIPaKTUYECKON
JNEATEIbHOCTH C AaKTUBHM3alMEHd CEHCOPHBIX CHUCTEM; 4YEpPEIOBAaHHWE BHJIOB
JEATEIbHOCTH, 3aJCUCTBYIOIIMX pPa3jJU4YHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE
Marepuajia ¢ OMOpOM Ha alrOpuUTM; «IOIIATOBOCTH» B H3YyUYECHUM MaTepuaia;
WCITIOJIb30BAHUE JIOTIOJIHUTEIIbHON BU3YaJIbHOM OMOpPHI (TUIaHbI, 00pPAa3Ilbl, CXEMBbI,
mabyIoHbl, onopHble Tabnuibl). g pa3Butug y oOyuaromuxcsa ¢ 3IIP ymenus
nenatb  BBIBOJBI, (OPMUpOBaHUS TPAMOTHOTO PEYEBOIO  BBICKA3bIBAHUS
HE0OXO0AMMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiume. Ocoboe BHUMAaHKE CIEAyEeT
yAEIUTh 00YYEHUIO CTPYKTYPUPOBAHUIO MaTepuasa: COCTABICHHE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJIEHHE TaOJMIl, COCTaBJICHUE KiIacCH(PUKaUM ¢
0003HAaYEHHBIMU OCHOBAHMSIMU JUIsl KJacCM(UKAMUM W  HANOJHEHHE UX
pUMepaMH U JIp.

[IpumepHass TeMatnueckas U TEPMHUHOJIOTUYECKAsT JIEKCUKA COOTBETCTBYET
OOIT O0O0.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SBIISIFOTCS TTPUEMBI PaOOTHI C
JEKCUYECKMM MaTepuajoM 1o mnpeamery. llpoBoautcs cneuumanbHas pabota mo
BBEJICHUIO B aKTHUBHBIN CIIOBaph 00YYarOMIMXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHH.
N3ydyaemble TEpMUHBI BBOJAATCS Ha IOJIMCEHCOPHOM OCHOBE, 00s3aTelbHA
BU3YyallbHAsA TMOJJICPHKKA, aJTOPUTMbI padOTHI C OINpPEACIICHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyalli3aliid TEPMHUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaH/JapTOM OCHOBHOTO o0OIIero oOpa3oBaHMsl YYEOHBIA MpeaMeT «XUMUsD»
BXOJIUT B MPEIMETHYI0 00y1acTh «EcTeCTBEHHOHAyUYHbIE MPEIMETb» U SIBISETCS
00s13aTeTbHBIM TSI U3YUCHHUS.

VY4eOHbIM MIIaHOM Ha €€ u3yueHue oTBeieHo 136 yueOHBIX YacoB — M0 2 4 B
HEJENI0 B 8 U 9 Kjaccax COOTBETCTBEHHO.



Conepxanue  y4eOHOTO TmpeamMeTa «XHUMHS», TPENCTaBICHHOE B
®denepanbHOil padoueit mporpamme, coorBercTByer I'OC OOO, pazpadoTtaHo C
yuetoM @DenepanbHOl OCHOBHOM 00pa3oBaTeIbHOM MpPOTpaMMbl  OCHOBHOTO
oOmero oOpa3oBaHus 1O Yy4yeOHOMY TIpeaMeTy «XHUMHS», COOTBETCTBYET
denepayibHOM  aTallTUPOBAHHOM  OCHOBHOM  00pa3oBaTeIbLHONM  Mporpamme
OCHOBHOT'O OO0IIEro 00pa3oBaHUsi OOYYAIOIIUXCS C 3aJEPKKOM TCUXHYECKOTO
pa3BUTHSL.

COAEP’KAHUE YYEBHOI'O ITPEJAMETA «XUMHA»

COAEPKAHUE OBYYEHUA B 8 K/IACCE

IIepBoHaYalIbHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. *Ponp XxuMuM B KM3HM uesoBeka.* Tenma u BemecTna.
®dusnyeckre CBOMCTBAa BEHIECTB. ATpEraTHOe COCTOSHUE BeEHIECTB. *XUMHS B
cucreme Hayk.* Yuctele BemectBa U cMmecu. CrocoObl paszfenieHust cMecei.
[IpaBuna Oe3omacHOro oOOpalleHUMs C  BEIIECTBAMM U JJAOOPAaTOPHBIM
obopynoBanueM. *IToHsiTHe 0 METOJaX MO3HAHUS B XUMUM. *

ATOMBI M MOJEKyJIbl. XHWMHUYECKHE DJEMEHThl. 3HAaKH (CHUMBOJIbI)
XUMUYECKUX 3JIeMEeHTOB. OTHOCUTENbHAs aToMHas Macca. IIpocTeie U cliokHbIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHHUE.

Xumuyeckas (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
*3aKoH MOCTOSIHCTBA cOcTaBa BellecTB.® OTHOCUTENIbHAsT MOJEKYJSpHas Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

dusnyecKkne W XUMHUYECKUE SBJIECHUs. XuUMHYecKas peakuus. [IpuzHaku
XUMHUUYECKUX PEaKUil. YPaBHCHUS XUMHUUYECKUX pPEaklUil. 3aKOH COXpaHEHUs
Macchl  BemiecTB. Kiaccudukanus XUMHYECKMX — peakiuii  (CoeauHEHus,
pa3NoKeHMUsI, 3aMeIIeHHs, 0OMEHa).

XWUMUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IIOCYAOW, C
npaBuigaMu paboTel B jabopaTopuy M NpuEéMaMH OOpallieHUusl C JIabopaTOPHBIM
o0Opy/lOBaHMEM; HW3Yy4Y€HHE U ONUCaHWe (PUINYECKUX CBOMCTB 00pa3loB
HEOPraHWYEeCKUX BEIIECTB; HaOMoaeHHE (U3MYECKUX (TJIaBJICHUE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYNKe, KUTIEHWE W KOHJIEHCAIIUS BO/bl) U XUMHUYECKUX
(ropeHue cBeuM, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE Mella C
KHCJIOTOW) SIBJICHUM, HaOJII0/IEHHEe U OMMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUUECKUX
peakuuii (pasjoKeHue caxapa, B3aUMOJCWUCTBHUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, pasznoxenue ruapokcuna menu (Il) nmpu nHarpeBanum, B3auMOJEHCTBHE
xene3a ¢ pactBopoM comu memu (ll));u3yuenue cmocoboB pazmeneHus cMmecei (c
MOMOIIIbIO MarHura, dbunpTpoBaHmE, BBITIAPUBAHHUE, JTUCTUJUISIIIUS,
xpomaTtorpadusi), TMPOBEICHWE OYMCTKH TOBAPEHHOW COJIM; HAONIOACHUE W
OIHMCAaHUE PE3YJIbTATOB MTPOBEIEHUS ONbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS



MAacChl; CO3JJaHIE MOAEIIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baxknelimue npeacTaBUTENN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 3JeMEHT U IIPOCTOE
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiicTBa. Peakiiuu ropeHust MpOCTHIX U CIOKHBIX BeriecTB. CrocoObl MOTyUeHUs
KHCIIOpoJia B JlabopaTopud *W mpombiluieHHOCTH.* [lpuMeHeHue Kuciopoja.
[Tonsarue 06 okcuaax. KpyroBopot kucinoposaa B npupoze. *O30H — amioTponHas
Mo U (UKAIHS KHCIOPO/a.

TemnoBoii 3¢ (deKkT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUE
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (dekTa, pa3pylieHue 030HOBOTO Clos. *

Bopopon — snemeHt m mpocrtoe BemiecTBO. Haxoxknenue Bomopona B
npupoze, GU3NYecKue U XUMMUYECKHUE CBOMCTBA (HA MpUMEpPE B3aUMOJECHCTBUS C
HEMETaJUIaMH W OKCHJIaMH METauIOB), NMPUMEHEHUE, *CrocoObl MoydeHus.™
[ToHATHE O KMCIOTAX U COJISIX.

KomuuectBo BemiectBa. Mok, MonsipHass Macca. 3akoH  ABOrajpo.
Mousipabiii 00b€M Ta30B. Pacuersl 1o xumudeckoi ¢gopmyse. Pacyersr maccoBoi
JI0JIA XMMHUYECKOTO D3JIEMEHTAa B COEIUHEHUH, KOJIMYECTBA BEUIECTBA, MOJIIPHOM
MAacChl, MOJISIPHOTO 00beMa Ta30B. PacuéThl 10 XMMHUYECKUM ypaBHEHUSIM.

*®duznyeckue cBoicTBa Bojabl.* Boma. Ee coctaB, CTpO€HHE W MOJIEKYJIBI.
*Boma kak pactBoputenb.®* PacTtBopel. *IloHsiTHE O HACBIIIEHHBIX U
HEHACBIIIEHHbIX pacTBopax. [loHsTHE pacTBOpMMOCTH BellecTB B Boje.* Pacuer
MacCOBOM JI0JIM BEUIECTBA B pacTBOpe (MpOLEHTHAas KOHUEHTparwus). MaccoBas
JI0JI BEUIECTBA B pacTBope. *XuMHUYECKHe CBOIMCTBA BOJIbI (pa3iioKEHUE, peakuu
C HaTpueM, OKCHUAOM Kanbuusa, okcuaoM cepbl (IV) peakuum ¢ merannamuy,
KHUCIIOTHBIMH U OCHOBHBIMH OKcuaamu). [Tousitue 06 ocHoBanusix. Posb pacTBOpoB
B MPUPOJIC U B KU3HHU 4YeloBeKka. KpyroBopoT BoAbl B MpHUpoje.* 3arpsisHEHHE
NpUpPOHBIX BoA. OXpaHa U OYUCTKA TPUPOIHBIX BOJ.

Baxneiimue kmaccel HeopraHumdeckux coeauHeHuil. Kiaccudukanus
HEOpPTraHWYEeCKUX coenuHeHnit. OKCUABL: COCTaB, Kiaccudukaius (KUCIOTHBIE,
OCHOBHBIC, *am(poTepHbIe, HEeCOJIeoOpa3yoIIie - Ha MPUMEpPE OKCHIA YTiaepoja
(Il u okcuna azora (I1)), HoMmenkaarypa.* *ITonydeHne® u XUMHUYECKUE CBOMCTBA
OKCUOB (B3aMMOJIECUCTBHE C BOJOHM, KHUCJIOTaMHu, Iuenodyamu). OCHOBaHHUS.
Knaccuduxanuss  ocHOBaHWM: METOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiarypa ocHoBanui. Dusnueckne M XMMHUYECKUE CBOWCTBA OCHOBAaHUM
(B3aMMOJEHCTBUE C OKCHJAMH HEMETaJUIOB, KHUCIOTamH, coisiMu). *Ilomydenue
OCHOBaHMI. *

Kucnotel: cocraB, knaccudukanusi, HOMEHKIATypa, (uanyeckue
XUMHUYECKUE CBOWCTBA (B3aMMOJEICTBUE C METallIaMH, OCHOBHBIMU OKCHUJIAMH,
OCHOBaHUSIMHU, COJISIMH, Ha TpPUMEpE COJSHOW M CEPHOU KHCIOT), *crmocoOsl
noyueHus.* Psg aktuBHoctm wmetawmioB H. H. bekxerosa. Comu (cpemnue):
HOMEHKJIaTypa cojeil, *cmocoObl moiydyeHus™, B3aUMOJECHCTBUE COJIEH C



MeTaJlJIaMU, KUCIOTaMHU, IIEJI0YaMU U COJISIMU, IPUMEHEHUE.

[lonsitue 06 amdorTepHbIX THApPOKCHUIAX (HA TpUMEpe I[UHKA U
*amoMUHUA®).  *XUMHUUYECKHEe CBOMCTBAa (B3aMMOJCHCTBHE C KHUCIOTAaMU H
1ieJI04aMu, pasyioKeHUe NPy HarpeBaHUM) U MOTydYeHue. *

['eHeTnueckass CBA3b MEXAY KIAacCaMM HEOPraHUYECKUX COEIUHEHHUIA.
['eHeTnYECKUE PSIbL.

XHUMUYECKHI DKCIEPUMEHT: KA4eCTBEHHOE ONPEACIICHUE COAECpKaHUs
KHCIIOPOJia B BO3/IyX€; MOJYyUYCHUE U M3yYEHUE CBOMCTB KUCJIOPO/Ia; HAOIIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpallleHusi TopeHus (MoXapa); O3HAKOMJIEHHE ¢ O00pa3liaMu OKCUJIOB U
OMMCaHWE HMX CBOMCTB; MOJYYEHHE M HW3YYEHHE CBOMCTB BOJOpoJa (FOpEHHE);
HaOI0/IeHHe  O0pa3lloB  BEHIECTB  KOJMYECTBOM | MOJIb;  HCCIEOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUSI BEHIECTB C  PAa3IUYHOM  PacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIEM PaCTBOPEHHOIO
BEILIECTBA; B3aUMOJCHCTBUE BOABI C METAUIAMU (HATPUEM U  KaJbIUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); OMPENICIECHUE PACTBOPOB KHUCIOT
U TIEJIOYEH C MOMOIIbI0 MHAMKATOPOB; UCCIEOBAaHUE 00pa3ll0oB HEOPTaHUYECKUX
BEII[ECTB PA3IMUHBIX KJIACCOB; HAOJO/IEHHE M3MEHEHUs] OKPACKU MHAUKATOPOB B
pacTBOpax KHUCJIOT W IIeNodel; m3ydeHue B3aumojencTBus okcuaa menu(ll) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCJIOT C METajylaMH, PEaKUUM HEUTpaIu3alluu;
MOJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO MeTajula IPyruM U3
pacTBOpa COJM; PEIICHHWE JKCHEPUMEHTAIbHBIX 3ajad 1o TeMe «BaxnHeuine
KJIACChl HEOPTAaHUYECKUX COCTUHECHUIN.

Ilepnonmueckuit 3akoH u llepnoanueckas cucteMa XUMHAYECKUX DJIEMEHTOB
J1. 1. MenpneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[lepBbie MOMBITKK KiIacCU(UKAIMN XUMUYECKUX d3JeMeHTOB. [loHsaTHe o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
TaJIOTeHBI, WHEPTHBIC Ta3bl). *DIEMEHThI, KOTOphIE 00pa3yrT amdpOTEpHbIE
OKCHJIbI ¥ THAPOKCHIBL. *

[Tepuonnueckuit 3akoH. llepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. KopoTkomepuomnas u  *miuuHHONEpUOAHAS®  (DOPMBI
[Tepuognueckon cucrembl XUMHUYECKUX 3ieMeHTOB [[. 1. Menneneea. [lepuonbl
u rpynnsl. Ouznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aroMHbIX snaep. *M30Tonbl* DIIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
[Tepuomnueckonn cucremsl [l. 1. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 ero nojoxeHuto B llepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB JJIEMEHTOB MAaJbIX MEPUOJIOB U
[VIABHBIX MOATPYHN, B 3aBUCHUMOCTH OT aTOMHOTO (IIOPSIKOBOrO) HOMeEpa
3nauenue Ilepuoanueckoro 3akoHa u IlepHognMyeckoil CUCTEMBI XUMHUYECKHX



DJIEMEHTOB JUIA pa3BUTHSA Hayku M npaktuku. [[. 1. MenneneeB — y4y€HblM H
rpaKIaHuH. *

Xumunyeckass cBsizb. KoBajneHTHas (MOJsipHAas W HENOJISIPHAsi) CBS3b.
*NEeKTPOOTPULIATEIILHOCTh ATOMOB XUMUYECKHUX 2JIEMEHTOB.™ lloHHas CBSI3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
IIpouecchl OKMCIEHUS U BOCCTAHOBIJICHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUI SKCIIEPUMEHT: H3YydeHHE OOpa3loB BEIIECTB METAJUIOB U
HEMETAJUIOB; B3aWMOJCHCTBUE THJIPOKCHAA LHMHKA C pPacTBOPAaMHM KHUCJIOT U
LIEJI0YEH; IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX NPUMEPBI OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUH (TOPEHHE, PEAKIIMH PA3JIOKEHUS, COEIUHEHHUS ).

MexnpeaMeTHbIE CBA3H

Peanm3zannst MeXIpeaMETHBIX CBSI3€d NpPH W3YYEHWH XHMHHM B 8 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 I[UKJIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYyYHbIH (DaKT, TUIIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(UKalus, MNEepUOJUYHOCTb, HaONIIO/IEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOMbI, PaJAMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUECKUN 3apsili, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €IUHULIBI
U3MEPEHHUsl, KOCMOC, TUIaHEThI, 3B€3/1b1, COHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOJBI,
M0JIE3HBIE UCKOIMAEMbI€, TOIINBO, BOJAHBIE PECYPCHI.

COJEPXAHUME OBYYEHHA B 9 K/IACCE

BemectBo 1 xuMuueckas peakuus

[Tepuonnueckuii 3akoH. Ilepuognueckas cucremMa XMMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOWCTB
XMMHYECKUX BJIEMEHTOB IEPBBIX TPEX NMEPUOAO0B, KNS, KAJBLIHSA U UX COCTUHEHUN
B COOTBETCTBHM C TIOJIO)KEHHEM »dJeMeHTOB B Ilepuomuueckoil cucreme u
CTPOEHUEM HUX aTOMOB.

CtpoeHue BemiecTBa: BUIbI XMMHYECKOW CBS3U. THUIBI KPUCTAUTMYECKUX
pPEETOK, *3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMUYECKOU CBSI3H. ™

Knaccudukanus 151 HOMEHKJIaTypa HEOPraHUYECKUX BEILIECTB
(MexyHapoHasi U TpUBUAJIbHAsS). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIINXCS
K pa3JIM4YHbIM KJIACCaM HEOPraHUYECKHX COCAWHEHUW, TE€HETUYECKas CBS3b
HEOPraHUYECKHUX BELIECTB.

Knaccudukammss XMMUYECKUX pEaKIuil O Pa3IHYHBIM TMpU3HAKaM (I10



YHCIIy U COCTaBY yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIUIOBOMY 3P (EKTY, IO
W3MEHEHUIO CTENEHEN OKUCIICHHUSI XUMUYECKHUX DJIEMEHTOB, *110 00paTUMOCTH, IO
Y4aCTHIO KaranuzaTopa).* OKk30- U DHIOTEPMHYECKHE  PEaKIIUu.
*TepMOXUMHUUECKHE YpaBHEHUS. *

*[lonsiTue 0 CKOpOCTU XMMHMYECKOW peakuuu. [lonstue o0 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakuusiX. [IoHsITHEe 0 rOMOTre€HHBIX U TeTepPOreHHBIX
peakuusx. IloHarue o XumMudyeckoM paBHOBecMU. CMelIeHHEe XUMHYECKOTO
paBHOBecusA. akToOpbl, BIMSIONIME HA CKOPOCTh XUMHUYECKOH pEaKkluu U
MOJIO’KEHUE XUMUYECKOTO PaBHOBECHS. *

OKHCIIUTETPHO-BOCCTAHOBUTENIBHBIE ~ PEAKLWU, JJEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBieHue YPaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMd C  HCIOJB30BAHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.

Teopus IIEKTPOIUTHIECKOU JUCCOLIAALINH. DIEKTpOIUTHYECKAs
JUCCOIMAITNS. DJIEKTPOIUTHI U HEEKTpoIUuThl. KaTnoHbl, aHHOHBI. *MexaHusm
JMCCOLMAIINN BEIIECTB C Pa3JIMYHBIMU BUJAMH XUMUYECKOW cBs3u. lloHsTHE O
creneHu aucconuanuu.® CUipHbIe U clTa0Oble SJIEKTPOIUTHI.

Peakiuu nonHoro oOMeHa. Y ciioBus NMpOTEKaHUs peakiuii HOHHOTO 0OMeHa
10 KoHUA. ITonHble M COKpalllEHHbIE MOHHBIE YPAaBHEHUS pPEaKIui. XUMHUUYECKUE
CBOIMCTBAa KHCJIOT, OCHOBaHMM M COJIEM B CBET€ TMPEACTABICHUA 00
ANEKTpoIUTHYECKO qucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakiMu Ha
KaTUOHBI U aHUOHBI: XJIOPUA-, OPOMUI-, HOAU-, Cyib(aTt-, KapOoHAT-, CUITUKAT-,
dbochar- aHMOHBI, THUIPOKCUJI-MOHBI; KATHOHBl AMMOHMS, MAarHus, KajbIus,
aNOMUHUA, xenesa (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

XVWMHYECKUI IKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAIUTMYECKUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMmeTawioB (Tpadura u
ayiMasza), CJIOKHBIX BEIIECTB (XJIOPUAA HATPHUA); HCCIETOBAHHE 3aBUCUMOCTU
CKOPOCTH XHWMHYECKOW peakiuh OT BO3ACUCTBHUS Pa3TUYHBIX  (PaKTOPOB;
UCCJIEJOBAHUE DIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOLMALAN
KHUCJIOT, IIEJoYed M coied (BO3MOXKHO MCHOJIb30BAHUE BHUJIEOMATEPUATIOB);
MPOBEICHUE OIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIIMIT HOHHOTO
oOMeHa (oOpa3oBaHHME OcajJika, BBIJICICHHEC Tra3a, OOpa30BaHHE BObI); OIBITOB,
WUTIOCTPUPYIOUIMX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pPeaKuui
(ropeHue, peakluu pa3ioKEeHHs, COSAUHEHUS); pACIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C TMOMOUIBIO KAYECTBEHHBIX pEaKIMil Ha HWOHBI, pEUICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

HemeTannsl 1 X coennHeHUs

OOmrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne W (PU3NUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C MeTa/UlaM{, HEMETaUIaMHd — BOJOPOJIOM U KHCIOPOJIOM,



*menogamu™®).  XmopoBomopon. ConsHas KHCIIOTa, XWMHUYECKHE CBOWCTBA,
*nonyyeHue™®, npuMmeHenue. *JleiicTBue xjopa M XJIOPOBOJOpPOAA HA OPraHU3M
yesioBeka.* BakHeilie XJI0puabl U UX HaX0XKJICHUE B IPUPO/IE.

O6mas xapakrepucTtka 371eMeHTOB VIA-rpynmnbl. OcCOOGEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEePHbIE CTEIIEHNU OKUCIICHHUSI.

Crtpoenue u ¢puznyeckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPHI.
AnnoTpornHble MOIU(MUKAIUU KUCIOPOJa U Cepbl. XMMUYECKUE CBOMCTBA CEPbI
(B3auMojielicTBUE *C HeMmeTaulaMu® — BOJOPOJOM U KHCIOPOAOM, METajllaMH,
*KOHIICHTPUPOBAHHBIMA a30THOW W CepHOU KucioTamu).*  CepoBOAOPOI:
cTpoeHue,  (uU3MYECKHUEe U  XUMHUYECKHE  CBOWCTBA  (KHUCIOTHBIE |
BOCCTAaHOBUTENbHBIE CBOWCTBA). OKCHABI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX
okcusioB. CepHas kwuciora: (U3MYECKHME W XHUMHYECKHUE CBOMCTBa (0Omue u
cnenuduyeckue). Colin CEpHOM KHCIIOTHI, KAa4YECTBEHHAs peakiusi Ha CyJbQar-
noH. CepHucrass kucioTa. *XuUMHUECKHE peakluu, JieXallueé B OCHOBE
IPOMBIIIJIEHHOTO CIIOCO0a MOJIyuYeHus: CepHOM KUCIO0ThL. * Haxoxnenue cepol u eé
coequHeHui B mpupone. IlpumeHeHne cepbl U €€ COEOUHEHHH B OBITY U B
OPOMBIIIIEHHOCTH.  *XHMMHYECKOE€  3arps3HEHHE  OKpYyXXawolled  cpeabl
COECIMHEHUSIMU Cepbl (KUCIOTHBIE J0XKIU, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHIO0COOBI €ro NMpeA0TBpaIleHus. *

O6mras xapaktepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aToMOB a30Ta u (ochopa, XxapakTepHbI€ CTENIEHU OKUCICHUSI.

A30T, pacnpocTpaHeHue B NpuUpoje, puznueckne U XUMHUYECKUE CBOWMCTBA
(B3auMOJIEHiCTBHME C METAJNIaMH U HEMETAJUIAMH - KHCJIOPOAOM M BOIOPOJIOM).
Kpyrosopot a3zora B npupoje. AMMmHuak: (U3MUYECKHEe M XUMUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOIO pacTBopa), *mojydyeHue™ wu
npuMmenenne. ConM aMMOHHUS: COCTaB, (U3MYECKME W XUMHUYECKHE CBOWCTBA
(paznoxeHue, B3aUMOJICHCTBUE CO IenodaMu), npumeHeHue. KauecTBeHHas
peakuusi Ha MOHbl aMMOHUS. A30THas KHMCIOTa, €€ (PU3NYECKHEe U XUMHUYECKUE
cBoiicTBa (0Omme u crnenuduueckue), *momydenue.* Hutpatbl (pasnoxeHwue).
Azotucras kuciora. Vcmnonb3oBaHHe HUTPATOB M COJIEH aMMOHHS B KauecTBE
MUHEPATBHBIX yAO0OpeHud. *XuMuueckoe 3arps3HEHHE OKpYKalolehd cpeabl
COCMHEHUSIMH a30Ta (KHUCIOTHBIE MJOXAM, 3arps3HEHHE BO3AyXa, IOYBBI U
BOJI0EMOB). *

®ochop, *amnorponHsie Momubukamuu ¢docdopa,*  puznueckue u
XUMHYECKHE CBOWCTBAa  (B3aMMOJCHCTBHE C MeTalaMH, HEMeTaJUIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOW W cepHOU kuciotamu).* Oxkcup docdopa (V),
oprodocopHas KHUcIOTa: (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBa, *mosydeHwue.™*
*[lonsTie O MHUHEpaIbHBIX yaoOpeHusx: HUTpatbl U (docdatel. [loHsTHE O©
KOMIUIEKCHBIX ynoOpeHusx.* OOmias xapakTepucTuka snemMeHToB |V A-rpynmsl.
OcoOeHHOCTH CTpOGHHsI AaTOMOB YIJIepoJa M KpeMHusa. BaneHTHOCTh W
XapaKTepHble  CTEMEHM  OKHUCJICHHS  aTOMOB  yrjiepoja W KPEMHHUS.
PacnpocTpanenue yriepoa B IpupoJie, XapakTepHbIe CTENIEHU OKHCIEHUS.

VYrnepon, amntorpomnHble Moaudukanuu (rpadut, anmas), (usmueckue u



XUMHUYECKHUE CBOWCTBA MPOCTBHIX BEIIECTB (B3aUMOJCHCTBUE C METaJUIaMH,
HEMeTa/llaMH, *KOHIICHTPUPOBAHHBIMM A30THOM M  CEpHOW  KHCJIOTaMHu)*.
Ancopbuusa. KpyroBopor yriaepoga B mnpuponae. OKcCuibl yriepoaa, HX
busznyeckue U XMMHYECKUE CBOWCTBA, MOJIyYCHHE W IIPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M YeNloBeKa. *DKOJIOrMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a T1I00adbHOIO TMOTEIJICHUS KJIWMaTa, MapHUKOBBIN
b dexT.* YronpHas KUCIOTa U €€ COoNH, NX PU3NUECKHEe U XUMUYECKHUE CBOMCTRBA,
*nomyuyenue u mnpuMeHeHue.* KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIIbCKOM
XO3SMCTBE.

O6mme mpeacTtaBieHHsT 00 OCOOGHHOCTAX COCTaBa U CTPOEHUS
OpraHMYECKUX COEAUHEHUH yriepoaa (Ha NMpUMeEpe MeTaHa, 3TUJICHA, 3TAaHOJa,
YKCYCHOM KucaoTbl. *MX cocraB u xumuyeckoe crtpoeHue. Knaccupuxanus
oprannyeckux BemiecTB.* [loHsATHE 0 OMOJIOrMUECKH BaXKHBIX BEILECTBAX: JKUpaXx,
Oenkax, yriieBogax — M MX POJM B KU3HU 4elloBeKa. *MarepuanbHoe eUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COCAMHEHUN. *

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOICTBAa (Ha NpUMeEpe
B3aMMOJEHCTBUS ¢ METAJUIAMM M HEMETajllaMu), *HojydyeHue™* U NpUMEHEHHE.
*CoenuHeHuss KpemMHUss B npupoge. OOmue mnpenacrtaBieHus o0 OKcHE
kpeMmuusi(1V) u kpemuaueBoit kucnore. CuIMKaThl, GU3NUECKHE U XUMHUYECKUE
CBOICTBA, NOJIyYEHHE U IPUMEHEHHE B OBITY, MPOMBIIIJIEHHOCTH (B MEAULIMHCKOM,
AJIEKTPOHHOM, CTPOUTENIbHOW M Ap.). Baxueliue CTpoOUTENbHbIE MAaTepUAIIbI:
KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, xene300eToH. [Ipobiembl Oe30macHOro
UCITIOJIb30BAHUS CTPOUTEIBbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HMU. *

XVWMHYECKUH HKCTIEPUMEHT: U3y4eHHE 00pa3lioB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJISHOW KHCIJIOTBHI; IPOBEACHHE KAYECTBEHHBIX PEAKLIMN HA XJIOPUI-
WOHBl ¥ HaOMIOJCHWE TPU3HAKOB HX TMPOTEKAHHUS, OIBIThL, OTPaXKAIOIIHE
¢uznyeckre U XMMHUYECKHE CBOWMCTBA TaJIOTEHOB U UX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEpUaIOB); O3HAKOMJIEHHE C oOpa3namMu XJIOpPHUIOB
(rajloreHu10B); O3HAKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COeAMHEHHUSIMU
(BO3MOXHO  WCTOJB30BaHUE  BUJEOMATEpPHUAIOB);, HAOMIOJCHHE TIpoliecca
oOyrIMBaHUsl caxapa MOJ JCHCTBUEM KOHIICHTPHUPOBAHHOW CEPHON KHUCIIOTHI,
U3YYCHUE XWMHUYECKUX CBOWCTB pPa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEICHHE
KaueCTBEHHOM peakuuu Ha CcylbpaT-uoH U HaAOJNIOJEHHE TMpU3HaAKa e¢
MPOTEKaHUs; 03HaKOMJIEHHE ¢ (PU3UYECKUMH CBOWMCTBaMHU a3oTa, Gocdopa U ux
COEIMHEHMH (BO3MOXHO MCIOJIb30BAaHME BUACOMATEPUAIOB), 00pa3liaMu a30THBIX
u (dochopHBIX YyIOOpEHUI; MOJydYeHHE aMMHaka M H3y4YEHUE €ro CBOICTB;
MPOBEICHUE KAaU€CTBEHHBIX peaKuii HA MOH aMMOHUs U (ochaT-uoH U U3ydeHue
NPU3HAKOB MX TMPOTEKAHMS, B3aMMOJIEMCTBUE KOHLEHTPUPOBAHHON a30THOM
KHCJIOTBI C MEIbI0 (BO3MOXHO HCIOJb30BaHUE BUICOMATEPHUANIOB); HU3yUYECHHE
MOJIeNIell KPUCTANIMYECKUX PEIETOK anmasza, rpadura; O3HAKOMIIEHHE C
MPOIIECCOM  aACOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIAEM H
YCTPOMCTBOM NPOTHBOra3a; IOJYYEHUE YIVIEKUCIOrO Tra3a M HW3YYEHHUE €ro



CBOI>'ICTB; IMPOBCACHNUC Ka4YCCTBCHHBIX pCaKHI/Iﬁ Ha Kap60HaT- Hn CHJIIMKAaT-MOHbI
N U3YyUCHUC IIPU3HAKOB HX IIPOTCKAHHA; O3HAKOMJICHUC C HpOI[YKHI’ICﬁ
CHUJINKATHOM IMPOMBIINIJIICHHOCTH, PCHICHUC JKCIICPUMCHTAJIBHBIX 3aJa4 IIO0O TCMC
«BaxxHenme HeMeTalIbl U UX COCIHMHCHUS» .

Mertael 1 KX COEIUHEHUS

OO6mass XapaKTepUCTHMKAa XHUMHUYECKHX JJIEMEHTOB — METaJUIOB Ha
OCHOBAHHMM HX IOJIOKEHUS B [leproIn4ecKod CUCTEME XMMHUYECKHX 3JIEMEHTOB
. . MengaeneeBa u ctpoeHuss atomoB. CTpoeHue MeTaioB. MeTtamindeckas
CBSI3b U METAJUIMYECKAsl KpPUCTAIIMYECKas PEemieTka. DIEKTPOXUMHUYECKUN Psif
HanpspKEHUW  MeTauioB. (PH3nWyeckne W XUMHYECKHE CBOMCTBA METAJUIOB
(B3aUMOJICCTBUE C KHUCIOPOAOM, BOAOMW, KucioTamu). *OOmme cmocoObl
noiaydyeHuss metajioB. [loHsSTHE O KOPpO3UM METAUIOB, OCHOBHBIE CIIOCOOBI
3amUThl UX 0T Koppo3uu. CrjiaBel (CTalb, YyT'YH, TIOPATIOMUHUNA, OpOH3a) U UX
MIPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH. *

[{enouHble MeTaUIbL: MOJ0XKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
anemeHToB JI. M. MenpneneeBa; ctpoeHue aromMoB. Haxoxaenue B mpupone.
duznyueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABI HATpusi W Kainusg. [IprMeHeHHe MIEOYHBIX METAIUIOB U HUX
COEIMHECHUM.

[[lenouyno3eMenbHbIE  METaJIbl MarHdii W KaJdbLiUM:  MOJOXKEHUE
B [lepnoanueckoii cucreme xumnueckux anemeHToB J[. 1. MenneneeBa; crpoenne
UX aTOMOB; HaxoaeHue B npupojae. Gusnyeckue u XMuMUYECKUEe CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
*XKécTkocTh BOABI U CIIOCOOBI €€ ycTpaHeHus. ™

AmomuHui: nojoxkeHue B Ilepmogmyeckord  cHCTEME  XHUMHYECKHX
sanemeHTtoB JI. 1. MeHueneeBa; CTpOCHME aToMa; HaXOXICHUE B MPHUPOJE.
du3nyeckre 1 XUMUYECKUE CBONCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA
Y TUAPOKCHUA ATFOMUHUSL.

Kenezo: nmonoxenne B Ilepruoanmyeckor CHUCTEME XUMHYECKUX 3JIEMEHTOB
. . MenaeneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOMCTBA Xeje3a (B3aUMOJICHCTBHE C METaJUIaMH, KUCIOTaMU U
coisimu). Oxcuapl, ruapokcuasl u conu sxenesa(ll) u xeneza(lll): cocras,
CBOICTBA U *nojyyeHue.™

XUMHUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB H
CIUIaBOB, WX (U3NYECKUMU CBOWCTBAMHU; H3YYEHUE PE3YJIbTATOB KOPPO3UU
METAJJIOB  (BO3MOXKHO  HCIOJIb30BAaHUE  BHUACOMATEpPHUATIOB), OCOOEHHOCTEU
B3aMMOJICUCTBUS OKCHJIa KaJblUsl U HATPUS C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB); UCCJIEIOBAHUE CBOWCTB >KECTKOW BOJbI, MPOIECCAa TOPEHUS
kKeJeza B KUCIopoAe (BO3MOKHO HCIOJb30BAaHUE BHJIEOMATEPUATIOB); MPU3HAKOB
MPOTEKAHUS] KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, KajablUs, aTIOMHUHUS,
nunka, xenesza(ll) u xenesza(lll), mequ(ll)); nabnrogenue u onuvcaHue MpPoOIECCOB
OKpallMBaHHS IIJJAMEHHM HWOHAMU HaTpusi, Kalus U Kaublus (BO3MOXHO



UCIIOJb30BAaHUE  BHJECOMATEPHUANIOB); MCCIEAOBAHHE aM(OTEPHBIX  CBOMCTB
TMJIPOKCHJIA ATIOMUHMS M TUAPOKCUAA LMHKA; PEHICHHE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHeine MeTaibl U UX COETUHEHUS.

XVMHSI B OKpY’Karolias cpena

*HoBble Marepuanbl M TeXHOJOrMM. BemectBa u MaTepuanabl B
IIOBCEHEBHOM JKM3HU YeI0BeKa. XUMHS M 310pOBbe. be3onacHoe UCnoyib30BaHuE
BEIECTB M XMMHUYECKHX peakuuii B ObITy. llepBas momomp npu XUMHYECKHX
okorax u oTpaBieHHsIX. OCHOBBI IKOJIOTUYECKOM IPaMOTHOCTH. *

*XuMudeckoe 3arpsi3HEHHE OKpY Karolleil cpebl (mpeaenbHas A0mycTuMas
koHneHTparusi BemecTB — I[I/IK). Ponb Xxumum B pemieHUHd HSKOJIOTHYECKUX
npooiem.*

*[IpupoiHbIE UCTOYHUKHU YTIEBOAOPOAOB (yroib, IPUPOAHBINA ra3, HE(QTh),
OPOAYKTHI UX EpepabOTKU, UX POJb B OBITY M IPOMBIIIEHHOCTH. *

XUMUYECKUI HKCIEPUMEHT: H3yyeHUEe O0Opa3loB MaTepHalioB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJUMEPHBIE MaTepHaIbl). *

MexnpeaMeTHbIE CBSI3H

Peannzanus MeXnpenMETHBIX CBSI3€d MpU M3YYEHUMH XUMUU B 9 kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOIb30BAaHME KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTecTBEHHO-HAYUHbBIC MOHATHS: HAy4YHBIM (pakT, rUMoOTe3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KilaccuPukamusi, TMEePUOJUYHOCTh, HaAOJIOJICHHE,
HKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MMapPHUKOBBIN
s deKT, TEXHOIOTUS, MaTEPUAIIBI.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH]I,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUM 3apsii, MPOBOJHHKH,
MOJIYITPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, d3KOCHCTEMa, MUHEPATIHHBIC
ya00peHusl, MUKPOAJIEMEHTBI, MAaKpOAJIEMEHTHI, MUTATEIbHbIC BEIISCTRA.

I'eorpadusi: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE CKOMAaeMbIe, TOTUIUBO, BOJIHBIEC PECYPCHI.

I[IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOTI'O IIPEAMETA
«XUMHA» HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHHUA

B nienom pesynbraThl ocBoeHust oOy4daromumucs ¢ 3I1P yue6Horo mpeamera



«XUMHS» TOJDKHBI COBIAAATh ¢ pe3ynpraTamu denepanpHoii paboueii mporpaMMel
OCHOBHOT0 00111ero oopazoBanusi. Hanbomnee 3HaUNMbIMU SIBIISIOTCSL:

JIMUHOCTHBIE PE3YJIBTATHI:

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMM W JTYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IPUHATBIMU B
o0IIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TMIpoIeccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM TMO3WUTHUBHBIX LEHHOCTHBIX OPUEHTAUUW W
pacIIMpEHNE ONbITa ACSITEILHOCTY HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOr0 BOCIIUTAHHUS:

LIEHHOCTHOI'O OTHOLLICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HaCIEOUI0, IIOHMMaHUs 3HAYEHUs XUMHUYECKOU
HAayKH B XU3HU COBPEMEHHOro OOIECTBa, CIIOCOOHOCTU BIAJAETh JTOCTOBEPHOMU
uHpopMalMe O TMEepelOBbIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM U
OTE€YECTBEHHOM XMMUH, 3aUHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 yCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpaskJJaHCKOT'O0 BOCIIUTAHHUS:

MPEACTABIICHUS] O COLMAJIbHBIX HOpPMax W NPAaBHJIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TO3HABAaTEIbHBIX 3a/a4, BBITOJHEHHUH XHWMHYECKHX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEACHHWE M IIOCTYIKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) LEHHOCTH HAYYHOTO NO3HAHUSA:

MHPOBO33PEHYECKUX IPEACTABICHUM O BELIECTBE U XMMHUYECKOM PEaAKLNH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH W COCTABIISIOLINAX
OCHOBY [JI TIOHUMaHUSI CYUTHOCTH HAay4HOW KapTUHBI MHUpa, MPEACTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUU I10
XUMUH, HEOOXOUMBIX JUIsl O0BSICHEHUSI HAOII0AAaeMbIX MTPOLIECCOB U SBJICHUN;

MO3HABATENbHOM, WH(GOPMAIIMOHHOW M YWUTATEIbCKOW KYJIbTYpbl, B TOM
YHCJIE HABBIKOB CAMOCTOSITENIbHOW pabOThl ¢ y4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATypOM, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;



WHTEepeca K OOyYCHHUIO W TO3HAHWIO, JTHO003HATEIHPHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  €camMoO00pa3oBaHUIO, TMPOEKTHOM M  HCCIEAOBATEIIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPHI 3I0POBBS:

OCO3HAHUSl IEHHOCTH HW3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIEACTBUU U
HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOMS, HAPKOTUKOB, KYPEHUS),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

5) Tpy1OBOTO BOCITUTAHUS:

MHTEpeca K MPaKTUYECKOMY HM3yYEHHIO MpodeccHid U Tpylda pa3iudHOro
poJia, yBaXX€HUE K TPYAY U pe3ysibTaTaM TPYAOBOU EATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHUs NPEIMETHBIX 3HAaHUW MO XHMHH, OCO3HAHHOTO BBHIOOpA
WHUBUTyaIbHON TPAaeKTOPUU MPOJOJIKEHUSI 00pa30BaHus C YUYETOM JIMUHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NMpodhecCuOHATBLHOM ASSTENHHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpene;

6) PKOJIOTUYECKOTO BOCITUTAHUSI:

HKOJIOTMYECKU 1I€JIECO00OPa3HOTO OTHOMICHUS K MPHUPOJAE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHUMaHUS LIEHHOCTU 3JI0POBOIO U
O0e3onacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUSl LIEHHOCTU COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble NMPU U3YYECHUU XUMHH, IS
pELICHUsl 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOAHOW CPEIOM, MOBBILICHHS
YPOBHSI  OKOJIOTUYECKOW  KyJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH MX PEIICHUsI ITOCPEACTBOM METOI0B XUMHH,

AKOJIOTMYECKOTO  MBIIUICHHS, YMEHHUS  PYKOBOJACTBOBATHCS WM B
II03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATDBI

MeranpeaMeTHBIE pe3yabTaThl OCBOCHHS 00pa30BaTeIbHOM MPOrPaMMBI 110
XMMHH OTPaKAOT OBJIAJEHNE YHUBEPCAIBHBIME IT03HABATEILHBIMU JIEHCTBUSIMH, B
TOM YHCIIE:

1) ©a30BbIC JIOTHUYCCKUE ICHCTBHS:

BBISIBJISITH TIPUYMHBI M CJICACTBUS MMPOCTHIX XUMHUYCCKHX SIBJICHH;

OCYIIECTBIIATh CPaBHEHHE, KIACCH(DUKAIMIO XUMHUYECKHX BEIIECTB IO
3a1aHHBIM OCHOBAHMSAM M KPUTEPUAM TS YKa3aHHBIX JJOTHYECKUX OTEPAIlHii;

CTPOHUTH JIOTHYECKOE CYXKACHHE II0Ce MPeIBapUTEIBHOTO aHaju3a,
BKJIIOYAOIIEE YCTAHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBSI3CH

CO3/1aBaTh, MPUMEHATh M MPEOOPA30BBIBATH 3HAKW W CHMBOJIBI, MOJACIH U



CXEMBI I pelIeHUs YYEOHBIX U MO3HABATENIbHBIX 33/1a4 C MTOMOIIBIO MEe1arora;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XUMHUYECKHUX TIPOLECCOB U HX
MOCJIE/ICTBUS;

2) 0a30BbIC UCCIICIOBATCIBLCKUE ICHCTBHS:

C TIOMOUIBI0 TMeJarora NPOBOJUTh XUMHUYECKUW OMbBIT, HECIOKHBIN
HKCIIEPUMEHT, JJIsI YCTAHOBJIEHUSI OCOOEHHOCTEH OO0BEKTa HU3y4yeHUs, MPUUHMHHO-
CJIEJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 00BEKTOB MEXKYy COOOI;

C TIOMOIIIBIO TEJarora Wik CaMOCTOSATENbHO (GOPMYyIUPOBATH 000OIIEHUS U
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIBITA,;

3) pabota ¢ nH(popMaLHEH:

BBISBIIATh ACPUIIUTHI HMHPOPMAIMH, TAHHBIX, HEOOXOAUMBIX JIJIS
pEIICHUS TOCTABICHHOW 3a]1a4H;

peoOpa3oBbIBaTh MHPOPMAITUIO U3 OJHOTO BUIA B JIpyrou (Tabiuily B
TEKCT U TIp.);

UCKAaTh WU OTOMpaTh MHPOPMALMIO WU JaHHBIE U3 HCTOYHUKOB C
y4eTOM MPEIIOKEHHON yueOHOM 3a/1a4uM U 3aIaHHBIX KPUTEPUEB.

OBnaneHue YHUBEPCAIIbHBIMU y4eOHBIMU KOMMYHUKAaTUBHBIMHU
JEUCTBUSMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B TpymIme (OMpenensTh o0Iue
L€, PaCIpeNesATh POJIU, 10rOBAPUBATHCS APYT C APYIOM U T. 1.).

C IIOMOWIBI0 MeAarora WM CaMOCTOSATENIBHO COCTaBIISITh YCTHBIE U
MUCbMEHHBIE TEKCThl C WCMOJIb30BAHUEM WIUIIOCTPATUBHBIX MATEPUATIOB I
BBICTYIUICHUS MIEPE] ayAUTOPUEH;

OpraHU30BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO NIESITEIIBHOCTh C
YUYUTEIEM W CBEPCTHUKAMU; pabOTaTh MHAWBUIYAJIBLHO W B TPYIIE: HAXOJUTh
oOIee pelnieHue W pasperniaTh KOHQJIMKTH Ha OCHOBE COTJIACOBAHUS TMO3UIUN U
ydeTa UHTepecoB; (hOpMYIMPOBATh, APTYMEHTUPOBATh U OTCTAWBATh CBO€ MHECHHE;

OIICHMBATh KAaueCTBO CBOErO0 BKJaJa B OOMMUA MPOAYKT, NMPUHUMATH U
pa3gensaTh OTBETCTBEHHOCTh U MPOSIBIATH TOTOBHOCTh K MPEAOCTABIICHUIO OTYETA
nepes1 rpynmiomu.

OBnajzieHNe YHUBEPCATHLHBIMU YUEOHBIMH PETYIISITUBHBIMU JICHCTBUSMU:

oOHapykuBaTh ¥ (OPMYIHPOBATH y4eOHYIO MPOOJIEMy, OMPEACNATh Ieb
y4eOHOM eI TENHHOCTH;

BJIaJICTh OCHOBAaMHM CaMOKOHTPOJISI, CAMOOLEHKH, MPUHITHA PEHICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOW U  TO3HABATEILHOMN
JIESITETbHOCTH;

COOTHOCHUTb CBOU JEUCTBUS C INIAHUPYEMBIMHU PE3YyJIbTATAMU, OCYILECTBIISITh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOLIECCE NOCTUKEHUS PE3YyJIbTaTa, ONPEACIATh
cocoObl JEWCTBUH B paMKax MPEeAJIOKEHHBIX YCIOBUM H  TpeOOBaHUH,
KOPPEKTUPOBATh CBOU AEHUCTBUSA B COOTBETCTBUM C U3MEHSIOLIECHCA CUTyallue;

J1laBaTh JICKBAaTHYIO OLIEHKY CUTYallMU U MIPEJIaraTh IUIAH €€ N3MECHEHUS;

NPEIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPU PELIICHUU



y4eOHOM 3a7a4u;

MOHUMATh IPUYUHBI, IO KOTOPHIM HE OBLI IOCTUTHYT TPEOYEMBIN pe3yiabTaT
JIeATEIIbHOCTH, OIPECIATh MMO3UTHUBHBIE U3MEHEHUsI M HallpaBJIeHUs, TpeOyrolre
JadbHEHIIeH paboThI;

OCO3HaHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

[TPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJIbTATOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIEpKaHMs, YCTAaHOBJIEHHOro JaHHOW PexepanbHOl paboyell MporpaMMon,
BBIJICTISIIOT: HAy4YHBIC 3HAHUWS, YMEHUS U CIOCOOBI JEHCTBUH, crienuuIecKue ams
yueOHOro mpenMera «XUMUS», BUIBl JACIATEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHWsA, €r0 WHTEPIpEeTaIy, MPEeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaI[HsIX:

MPE/ICTaBICHUE O 3aKOHOMEPHOCTSIX M TMO3HABAEMOCTH SIBIICHUU MPHUPOIHI,
NOHMMaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMMUYECKON HAyKH Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIEH KyJIbTYypbl U MPAKTHUYECKON
JESTEIIbHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOI'O O0IECTBA; IOHUMAaHUE MECTa
XMUMHHU CPENIU APYTUX €CTECTBEHHBIX HaYK;

BJaJICHUE OCHOBAaMHU NOHSITHUWHOIO amnmnapaTta U CHUMBOJUYECKOTO s3bIKa
XUMHHM JUIS  COCTaBJeHUS (OpMyd HEOPraHMYECKUX BEIECTB, YpaBHEHMM
XUMHUYECKUX PpEeaKIMil (C OMmopoid Ha aJrOpuUTM Yy4eOHBIX JACHCTBUI); BiaJIeHUE
ocHoBamMu xumuueckor HomeHknatypel (IlUPAC u TpuBmanbHOl) W yMmeHue
UCIIOJIb30BaTh €€ UId pelleHHs] y4eOHO-TIO3HABATENbHBIX 3aad C MOMOUIBIO
YUUTENsI; YMEHUE HCIIONb30BaTh MOJAETH ISl OOBSCHEHUS CTPOCHHUS aTOMOB H
MOJIEKYJI IO AJITCOPUTMY C OMOPOM Ha ONPEAEICHHUS;

MPE/ICTAaBICHUE O CHUCTEME XMMHYECKUX 3HAHWW W YMEHHE C TIOMOIIBIO
yUUTENs] TPUMEHSTh CHUCTEMY XUMHUYECKHMX 3HAHUM JUIS  YCTAHOBJICHUSA
B3aMMOCBSA3€H MEX/1y W3YUEHHBIM MAaTE€PHAJIOM U MPH MOJTYYEHUH HOBBIX 3HAHUH,
a TaKKe B MPOIIECCE BHIMOJHEHUS YUEOHBIX 3a/1aHui U TIpU paboTe ¢ HICTOUHUKAMHU
XUMHUYECKON HHPOpMAIH, KOTOpasi BKIIIOYAET:

BaYKHEHIIINE XUMUYECKUE MOHATHS: XUMHUUECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE U CII0)KHOE BELIECTBO, OAHOPOJIHAS U HEOJHOPOJHAS CMECH,
OTHOCHUTENIbHBIE aTOMHasi U MOJIEKYJISIpHAsi MaccChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, OKCHJI, KHUCII0OTa, OCHOBAHUE, COJIb (CpeaHss),
XUMHYECKas PEeaKIHs, pPeaklud COCAMHCHUS, PEaKIUU PAa3TOoKCHHs, pPeaKinu
3aMEIlEeHUs, peakuuu OoOMeHa, TerIoBod HS(PGEeKT peakuuu, 5SK30- U
SHAOTEPMHUYECKUE PEAKIIMH, PACTBOP, MAaccoBasl JOJS XMMHUYECKOTO HJIEMEHTa B
COEIMHEHHNH, MaccoBas J0Js U MPOLEHTHAs KOHIEHTpALUs BEIECTBAa B pacTBOPE,
AOpO aroma, SJEKTPUYECKHM CJIOM aToMa, aToMHas OpOuTallb, pajnyC aToMma,
BaJICHTHOCTh, CTEIIEHb OKUCJIEHMs, XUMUUECKasl CBSI3b, AIEKTPOOTPULIATEIbHOCTD,
NOJISIPHAsI U HETIOJISIpHAsl KOBAJICHTHAs CBS3b, MOHHASI CBSI3b, METAJUTMUECKAs CBSI3b,
KpUCTAJUTMUECKAsh peuieTka (aTOMHas, WOHHAs, METAJUIMYECKas, MOJEKYJspHasi),
MOH, KAaTHOH, AaHUOH, OJJEKTPOJUT U HE DIEKTPOJUT, JJIEKTPOIUTHYECKAS



JTUCCOTIMAITUS, PEAKIMd HMOHHOTO OOMEHa, OKHCIHMTEIIbHO-BOCCTAHOBUTEILHBIC
peaKuuy, OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHCIECHHE U BOCCTAHOBIICHHUE,
ANEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTMMbIE W HEOOpaTHMBbIE peaKluu,
CKOPOCTh XMUMHUYECKOW pEaKkluu, KaTallhu3aTop, MPEAeiabHO JOMyCTUMAas
koHuentpanus (ITJK), koppo3usi MeTaioB, CIUIaBsbl;

OCHOBOINOJIATAIOIINE  3aKOHBl XMMHH: 3aKOH COXPAaHEHUS  MAacCChl,
Ilepuonnueckuit 3akoH . . MenaeneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH
ABorajipo;

TEOPUU XUMUH: ATOMHO-MOJICKYJISIpHASI TEOPUSI, TEOPUS SJIEKTPOTUTHUECKON
JMCCOLMAIINK, a TAaKXKE MPEACTABICHUS O HAYyYHBIX METOAAaxX IO3HAHUSA, B TOM
YHUCIe AKCIEPUMEHTATBHBIX U TEOPETUUECKUX METOAaX MCCIIEeI0BaHUs BEIIECTB U
M3YUYEHUS] XUMUYECKUX PEAKITUH;

MPEJICTABIICHUE O TNEPUOJUYECKOM 3aBUCUMOCTH CBOWMCTB XHMHUYECKHX
AJIIEMEHTOB (paJlyC aToMa, 3JIEKTPOOTPULIATETLHOCTh), MPOCTBIX W CIIOXKHBIX
BEIIIECTB OT IMOJIOKEHUs dJIeMeHTOB B I[lepmomuueckoit cucreme (B Majbix
NepuoJiax M TJIaBHBIX MOJATPYINAX) U AJIEKTPOHHOTO CTPOCHUSI aToMa; YMEHHUE
OOBSICHATH CBSI3b MOJIOKEHUS d7eMeHTa B [lepuoandeckoil cucreMe ¢ YuCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
apa, OOIee YHUCIO  DJIEKTPOHOB),  pACIpEACIICHUEM  DJEKTPOHOB  TIO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX IMEPUOJOB, KAIUS U KaJbLIHS;
KJIacCUUIIMPOBATh XUMUUYECKHUE DJIEMEHThl C ONOPOW Ha OmpeAccHUus
(bu3nyecKoro cmpicaa HUPPOBBIX JAHHBIX MEPUOANYECKON TaOIHIIBL;

YMEHHE KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTraHUYECKUE
BEILIECTBA U XMMHUYECKHUE PEAKIIUUA C OMOPON Ha CXEMBbI; OMPEAEIISITh BaJICHTHOCTh
U CTEMEHb OKHUCJICHUS XMUMHUYECKHX AJIEMEHTOB, BUJI XUMUYECKOW CBSI3M U THII
KPUCTAUTMYECKON CTPYKTYpPhl B COEAMHEHUSIX, 3apsii MOHA, XapakTep cpelbl B
BOJHBIX PaCTBOPAX BEIIECTB (KUCJIOT, OCHOBaHMH ), OKHCIUTENb U BOCCTAHOBUTEIh
M0 AJITOPUTMY YUEOHBIX ACHCTBUI;

YMEHHUE XapaKTepU30BaTh C OMOPON Ha CXeMy (PU3NYECKHE W XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, TpaduT, ammMas, KpeMHUH,
a3oT, pocdop, cepa, XJI0p, HATPUMA, KU, MATHAM, KaJIbIIMHI, ATFOMHUHUH, KEIE30)
U CIIOXKHBIX BEIIECTB, B TOM 4YHUCIE€ HMX BOJHBIX pPACTBOPOB (BOJA, aMMHaK,
XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIBI M ruapokcuabl MetamwioB |- [IA rpymnm,
amomunus, meau (1), nmuka, xenesa (Il u 1), okcuner yraepoma (Il u V),
kpemuus (1V), azora u docdopa (Il u V), cepwt (IV u VI), cepaucras, cepHas,
a3oTucTtas, azoTHas, (pocdopHas, yroiabHas, KpeMHHEBas KHCJIOTa U HUX COJH);
OMUCHIBATH C OMOPOM Ha TJIaH W KIIIOYEBBIE CJIOBA; YMEHHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX COCTaBa U CTPOECHUS
MOCJIE MPEABAPUTENIBHOTO aHaJI3a MOJ PYKOBOJICTBOM MEAArora, NMpUMEHEHUE
BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XUMHUYECKUX
MpEBpAIICHU B PAa3JIMYHBIX YCJIOBHUAX, BJIUSHHUE BEIIECTB M XHUMHYECKUX
MIPOLIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOIHYIO CPELY;



YMEHHUE COCTaBIIATH MO 00pa3lly, CXeMe, aIrOpUTMY Y4YEOHBIX ACHCTBUUI
MOJIEKYJIIPHbIE U MOHHBIE YpaBHEHUS peakiui (B TOM YHCIE peakluid MOHHOTO
OOMEHAa W OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PpPEAKIUN), WLIIOCTPUPYIOIUX
XMUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB / IPYII HEOPraHUYECKHUX BEIICCTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEK/y HUMH;

YMEHHUE BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl
BEII[ECTB, MAacCOBYIO JOJII0 XHUMHYECKOTO 3JEMEHTa B COCIMHEHHH, MAaCCOBYIO
JIOJIIO0 BEILIECTBA B PacTBOPE, KOJMUYECTBO BEIIECTBA M €r0 Maccy, 00bEM razoB ¢
ormopoii Ha oO0mme G(OpPMYJbl; YMEHHE TPOBOAUTH PacyeThl 1O ypPaBHEHHIM
XUMHUYECKUX PEAKIM M HaXOIUTh KOJIMYECTBO BEIIECTBa, O00BEM U Maccy
peareHToB WM MPOAYKTOB PEaKIMU C OMOPON Ha oOpasel], alrOpUTM Y4eOHBIX
JICHCTBUM;

BJIAJICHUE OCHOBHBIMU METOJAaMHU HAy4yHOrOo TMoO3HaHUs (HaAOMIOAEHUE,
U3MEpPEHUE, DKCIEPUMEHT, MOJCIMPOBAHUE) TP U3YYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUM C OMOPOM Ha aJIropuTM YYeOHBIX JEHCTBUN; yMEHHUE
chopMyIMpoBaTh MPOOJIEMYy U TPEMJIONKUTh IMYyTH €€ PEIICHHS C TOMOIIbIO
nejarora; 3HaHUE OCHOB O€30IMacHOM paboOThl ¢ XMMHYECKUMHU BEIIECTBAMH,
XUMHUYECKOU MOoCcy10i 1 1a00paTOpHBIM 000PYI0BAHHUEM;

HAJIMYME TPAKTUUYECKUX HABBIKOB IUJIAHUPOBAHMS UM OCYIIECTBICHUS
CIEYIONUX XUMUYECKUX DKCIEPUMEHTOB IO PYKOBOJCTBOM YUUTENS C
o0CyXIeHHEeM T1aHa paOOThl WJIM COCTABICHUEM TaOIUIIbI:

M3YYEHHE U ONHMCaHuE (PU3NIECKUX CBONCTB BEIIECTB;

O3HaKOMJIEHUE C (U3HUYCCKUMHU U XUMHUCCKUMHU SBJICHUSMU;

OTIBITHI, WJUTFOCTPHUPYIONTHE TPU3HAKH MPOTCKAHNS XUMHUYICCKUX PEAKITUH;

M3y4YEHUE CIIOCOOO0B pa3/ieNieHUs] CMECEH;

MOJTy4eHHe KUCIOPO/Ia U U3y4eHHe er0 CBOMCTB;

MOJIy4Y€HHUE BOJOPO/Ia U U3yUEHUE €r0 CBOWCTB;

MOJyYEHHUE YIJIEKUCIIOTO ra3a u U3yuyeHUe ero CBOMCTB;

MOJIyYeHUE aMMHUaKa U U3YYEHUE €r0 CBONCTB;

MIPUTOTOBIICHUE  PACTBOPOB  C  ONPEAECICHHOW  MAacCOBOM  JIOJEH
pPacTBOPEHHOI'O BELIECTBA;

MCCJICIOBAHUE W OINHMCAHUE CBOMCTB HEOPTaHMYECKUX BEIECTB Pa3TMUHBIX
KJIACCOB;

IpUMEHEHUE UHIMKATOPOB (JIaKMyca, METHJIOpAaHKa U peHoiTanenHa) 1is
OTIpe/IeTICHUS XapaKTepa CPeIbl B paCTBOPaX KUCIOT U MIETOYEH;

M3y4eHNE B3aMMOJCHCTBHSI KHUCJIOT C METaUlaMH, OKCHJAAMHU METaJlIOB,
PacTBOPMMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMH, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHUE OJIHOTO METalla JPYTUM U3 pacTBOpPaA COJIH;

uccaenoBanre aM(pOTePHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS U ITUHKA;

pElIeHHEe SKCIEPUMEHTAIBHBIX 3adady 1Mo TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHHIN;

pellIeHre SKCIEPUMEHTANBHBIX 3aJad MO0 TeMe «DIEKTPOIUTHYECKAs



JCCOLINALIUSY;

pElIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o Teme «BaxHelne HeMeTauIbl U
UX COETUHEHUS»;

pellIeHNe SKCIEPUMEHTANBHBIX 33Ja4 10 TeMe «BakHele MeTamisl U UX
COETUHEHMSD;

XUMHUYECKHUE OSKCIIEPUMEHTHI, WLIIOCTPUPYIOIINUE TPU3HAKU IPOTEKaHUS
peakuuii MFOHHOTO OOMEHa;

KAUeCTBEHHbIE PEAKIUU HA MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAaX MOHBIL:
xjopua-, opomua-, monua-, cynbdar-, ocdar-, kapboHaT-, CHIMKAT-aHHOHBI,
THJIPOKCU-UOHBI, KATHOHBI AMMOHHS, MarHusi, KaJIbIUs, aJlOMUHHS, Keme3a (2+)
u xene3a (3+), menu (2+), HUHKa;

YMEHUE MPEICTaBIATh pPe3yJbTaThl AKCIIEPUMEHTa B (OpME BBIBOJIOB,
JTI0KA3aTeNIbCTB, FPAPUKOB U TAOJIUIL U BBISBISATH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

BJaJICHUE TpaBWjaMu  O€30MacHOro  OOpalleHuss C  BELIEeCTBaMH,
UCITIOJIB3yEMBIMH B TIOBCEHEBHOM )KM3HU, a TAK)KE ITPaBUIaMU NTOBEJACHUS B LIEISAX
cOepeXeHUs 370pPOBbsl U OKpYXAaloIlel NpUpOJHOW cpeibl; MOHMMaHHE Bpela
(omacHOCTH) BO3JECMCTBHSI Ha >KUBBIE OpPraHU3MBbl OINPEJEICHHBIX BEIECTB, a
TaK)K€ CIHOCOOOB YMEHBIIEHUS U MPEAOTBPAIECHUS UX BPETHOrO BO3JICHCTBUS;
NOHMMaHNE 3HaYEHUsI )KUPOB, OEJIKOB, YIJIEBOJOB JIJIsl OPraHu3Ma YeJIOBEKa;

BJIaJICHUE OCHOBAMH XUMHYECKONM TI'PaMOTHOCTH, BKJIIOYAIOIIEH YMEHHE
NPaBUJIBHO HCIOJIb30BaTh HM3yUEHHBIE BeEIlleCTBA WM MaTepuaibl (B TOM YHCIIE,
MUHEpalbHble YIOOpEHUs, METAJUIbl M CIUIaBbl, NPOAYKTHl TMepepadOTKH
IPUPOAHBIX UCTOYHUKOB YII€BOAOPOJIOB (YIiisi, IPUPOAHOTO ras3a, He)Th) B OBITY,
CEJIbCKOM  XO34iCTBE, Ha MPOU3BOJCTBE; YMEHUE MPUBOJUTH MPUMEPHI
MPaBUIBHOTO MCIOJIb30BAHMS U3YUYEHHBIX BEIIECTB U MaTepUaJIOB;

YMEHUE yCTAHABJIMBATh CBSI3M MEXAY pealbHO  HaOII0JaeMbIMHU
XUMUYECKUMH SIBICHUSMH M IIPOLIECCAMM, MPOUCXOJAIIMMU B Makpo- H
MUKPOMHpE,  OOBACHATH  NPUYUHBI  MHOTOOOpa3usi  BELIECTB;  yMEHHE
UHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX y4EOHBIX MPEAMETOB C
MOMOILBIO ME1arora;

npencTaBieHue o cepax npoPeccHoHaNbHON JESTENIbHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMM TEXHOJIOTMSIMH, OCHOBAHHBIMM Ha JIOCTHXKEHMSIX
XUMHYECKOM HayKH; HaJIM4YUE OMbITa pabOThl C PA3IWYHBIMU HCTOUYHUKAMU
uHpopMaluu 10O  XUMUU  (Hay4dHO-TIONYJIsIpHAs  JMTeparypa,  CJIOBapH,
CIPABOYHUKH, UHTEPHET-PECYPChI) C OMOPON HA aNrOpUTM: YMEHHE OOBEKTHUBHO
OLICHMBATh MH(POPMALMIO O BEIIECTBAX, HUX TMPEBPALIECHUAX U NPAKTUYECKOM
PUMEHEHUU.

TpeboBaHMsI K NpEAMETHBIM pe3yJIbTaTaM OCBOEHUS YYEOHOro IpeaMmera
«XHUMHS», paclpeiesIEHHbIE M0 rojlaM 00y4YeHus

Pe3ynbratel mo rogam GopMyIHpyrOTCs MO MPUHLIMITY J0OaBICHHUS HOBBIX
pPE3YNbTATOB OT IOfa K IOy, YK€ Ha3BaHHbIE B NPEIbLIYIIMX I0JaX MO3ULNH, KaK



IpaBUJI0, JOCJIOBHO HC IMOBTOPAIOTCA, HO YHHUTBIBAKOTCS (pe3y.HI)TaTBI O4UCpCaAHOTO
roga 1o yMOJIYaHUIO BKIIOYAI0T PC3YIIbTATHI IIPCAbIAYIITNX J'IGT).

8 KJ/IACC

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSITUH: aTOM, MOJIEKYJIa,
XUMUYECKUH DJIEMEHT, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAsA Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas
J0JI1 XMMUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIDHBIH 00BEM, OKCHUJ, KHCIIOTA,
OCHOBAHUE, COJIb, *3JEKTPOOTPULIATEIIBHOCTD ™, CTENEHb OKUCICHMSI, XUMUYECKast
peakuus, KiacCu(pUKalMs peakiuil: peakuud COeAUHEHUS, PEaKIIUU PA3I0KEHUS,
peakluMHu 3aMELIEHUs, peakuuu OOMEHa, 3K30- M DHJIOTEPMHYECKHE DPEaKIUU;
*reroBoi 3G PexT peakuuu™®; siAPo aToma, SIACKTPOHHBIA CIOM aTroMa, aTOMHas
opbuTanb, paguyc aroMa, XHMHUYECKas CBs3b, NOJApHAas © HEMOJSpHAs
KOBAJICHTHAs CBSI3b, HOHHAS CBS3b, NOH, KATHOH, aHWOH, PACTBOP, MAacCOBAas O
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHIATHH (CM. T1. 1) U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJIsi COCTaBJIEHUS (DOPMYJI BEILIECTB,
MOJIEKYJISIPHBIX YpaBHEHUN XUMHUECKUX PEAKIINA, 3JIEKTPOHHOTO OanaHca;

OTIpe/ENATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHMSIX;
CTENIEHb OKMCJIEHHUS OJJIEMEHTOB B OWHApHBIX COEJUHEHMSIX C ONOpoil Ha
ONPENENIEHNs, B TOM YHCJIE CTPYKTYPUPOBAHHBIC; IIPUHAUICKHOCTh BEILIECTB K
ONpeAeNEHHOMY KJIACCy COEIMHEHMA Mo (opmynaM; BUJ XHUMHYECKOW CBS3U
(KOBaJIeHTHasl U MIOHHAsI) B HEOPTraHUYECKUX COEAMHEHUSIX;

MMETh IPEACTABICHUE O CUCTEME XMMHUYECKUX 3HAHWUH, YMETHh C TTOMOIIBIO
YUUTENS MPUMEHATH CHUCTEMY XUMHYECKHMX 3HAHWW, I YCTaHOBJIEHUS
B3aMMOCBSI3M MEXIy U3YYEHHBIM MaTEPUAIIOM U IIPU MOJTYYECHUHU HOBBIX 3HAHUM, a
TaK)Ke MpU paboTe ¢ UCTOUHUKAMU XUMHUUYECKOW nHpopmanuu. OpUeHTUPOBATHCS
B TIOHATUSX U ONEpUpPOBATH HMMHU Ha 0a30BOM YpOBHE, MPUMEHATH MPHU
BBITIOJIHGHUM YYE€OHBIX 3aJaHUN W PEIICHWH PACUYECTHBIX 3a7ad C OMOpod Ha
AJITOPUTM Y4EOHBIX JEHCTBUI HM3Y4YCHHBIC 3aKOHBI M TEOPUU: 3aKOH COXpaHEHHS
Maccel, [lepuoandeckuii 3akon JI.M1. MennaeneeBa, *3akoH IOCTOSHCTBA cocTaBa™,
3aKOH ABOraJipo; aToOMHO-MOJIEKyJsipHass Teopus. COOTHOCUTH OOO3HAYEHHS,
KOTOpble uMeroTcsi B Tabmuie «I[leproanueckasi cucteMa XUMUYECKUX 3JIEMEHTOB
JA. 1. MenneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB
XUMUYECKUX D3JEMEHTOB (COCTaB W 3aps] siApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacrpeiesieHrue UX MO JIEKTPOHHBIM CIOSM);

KJaccu(UIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA;
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIMU BEILECTB, IO
TerioBoMy 3¢G(dexTy, M0 M3MEHEHHMIO CTENEeHU OKHUCICHUS XHMHUYECKHX



AJIIEMEHTOB) C OMOPOI HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKIasi ONHCAHHE MpPUMEpPAMU MOJEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMM C OTIOPOIl HA CXEMBI;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX COCTaBa H
CTPOEHUS; BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX IMPEBpAIICHUN B Pa3IM4HbIX
YCIIOBUSIX TOCJIE MPEABAPUTEIBHOIO 00CYKIEHUS C TIEAaroroM;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa Mo (popmyse COeIWHEHUS; MAacCOBYIO
JIOJII0 BEIIECTBa B PacTBOPE; MPOBOAUTH PAaCUETHl MO YPABHEHHIO XUMHUYECKOU
PEaKIUM C OTIOPOW Ha alNTOPUTM;

MPUMEHSTh OCHOBHBIE OIEPAIlMH MBICIUTEIBHON ACSITEIFHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHUEe, cUcTeMaTu3alus, KiacCu(uKalus, BBISIBICHUE
MPUYUHHO-CJICJCTBEHHBIX CBSI3M — I  M3YYEeHHS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUi; €CTECTBEHHO-HAYyYHbIE METObl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpEHUEe, MOJCIUPOBAHUE, DKCIEPUMEHT *(peasbHbld W MBICICHHBIN)* T0J
PYKOBOJICTBOM I1€arora;

CJIeIOBaTh MpaBUjIaM IMOJIb30BAHUSI XUMUYECKON MOCYA0N U JIaOOpaTOPHBIM
o0opyZI0BaHUEM, a TaK)KE MpaBUIIaM OOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB TIO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JAOJIEH PACTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh MW MPOBOAWTH XUMHUYECKHE OKCICPUMEHTHI IO
pacrlo3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCIOT C TOMOIIBI0 HHIWKATOPOB
(JtakMyc, peHondTanenH, METHIOPAHK U JAP.), MOATBEPKIAIOIMMNX KaueCTBEHHbBIN
COCTaB HEOPTaHMYECKHUX BEMIECTB (KAYECTBEHHBIC PEAKIMM Ha HWOHBI) TIOJ
PYKOBOJICTBOM I€Aarora.

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKMX MOHITHI: XHWMHUYECKHM
AJIIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCIECHUS,
XUMUYECKas peakiusi, XUMUYecKas CBs3b, *TEIIOBOM 3 (DEeKT peakuuu, MOib™,
MOJISIpPHBIA 00BEM, PacTBOpP; DJEKTPOJIUTHI, HEINEKTPOIUTHI, DIIEKTPOIUTHUECKAS
JTUCCOIMAIMs, pEeaKIU HMOHHOTO OOMEHa, Karajau3arop, *XUMHYECKOe
paBHOBecHe, O0OpaTUMble W  HEOOpaTUMbIE  pPEAKIUU™,  OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLMH, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAHOBJIEHHE, aJFIOTPOIHUs, aM(pOTEPHOCTh, XUMHUECKasl CBS3b (KOBAJECHTHA,
WOHHAsA, METAJUIMYECKas), KpUCTAIJIMYECKas peléTka, *Koppo3usi METauIoB,
CIIaBbl; CKOPOCTh XUMUYECKOU peakiuu™®, mpeneabHo JOMyCTUMAasi KOHIIEHTPaLHsI
(ITIK) BemiecTBa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHATUH (CM. 1. 1) 1



MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BaTh 3HAKH U CUMBOJIBI U (PUKCAIIMU Pe3yJIbTaTOB HAOIIOACHUM,
cocTaBieHusl (opMys BEHIECTB M ypaBHEHUM XUMHUYECKHX PpEaKIUi, 3amucH
JAHHBIX  ycnoBUM 3amad. Mcmonb3oBaTh  0003HAuYEHHUsA, UMEIOIIMECS B
[lepuonuueckoit cucreme u TabIUIE PAaCTBOPUMOCTH KHUCIOT, OCHOBaHUH U cojiei
B BOJI€ JIJIS1 BBITIOJTHEHUS 3aJaHUN.

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX AJIIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAJJICHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCYy  COCOMHEHUW C ONOpOM HA  ONpPEAENEHHs, B TOM  YHCIE
CTPYKTYpUpPOBAaHHBIC; BHUJbl XUMHUYECKOM CBA3M (KOBAJICHTHAs, HOHHAas,
METaJIJIMYeCcKasi) B HEOPTraHMYECKUX COCAMHEHUSX; 3aps]l MOHA MO XUMHUYECKOU
dbopmylie; xapakTep Cpelbl B BOJHBIX pacTBOpax KHUCJIOT M IIEI0oYeH, *Tum
KPUCTALTNYECKON peléTKU KOHKPETHOTO BelecTBa™;

packpbiBath cMbica [lepuommueckoro 3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHUE: *OINUCHIBATh U XapaKTEPU30BaATh™* TAOIUUHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpyrma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OoJNbIIME TEPUOJbI; *COOTHOCHUTH* O0003HAYEHMs, KOTOpbIE HMEIOTCA B
MEePUOJIMYECKON TaOIHIE, C YUCIOBBIMH XApAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siapa, oOlee YHUCiIo SJIEKTPOHOB U
pacripefieyieHue UX [0  JJIGKTPOHHBIM  CJIOSIM);  *OOBSICHATH*  oOmIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCAUHEHUM
B Mpejieiax MayiblX MEPUOJIOB U TJIABHBIX MOATPYIN € Y4ETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUYECKHUE BEILECTBA;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TerioBoMy d(h(eKxTy, M0 HU3MEHEHUIO CTENEeHEW OKHCICHHS XUMHYECKHX
AJIEMEHTOB) C ONIOPOW HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeNUu(PUUIECKHEe XUMHUUYECKHE
CBOMCTBAa BEIIECTB Pa3IMYHBIX KJIACCOB, IMOATBEPXkJasi OINKHCAHUE MpPUMEPAMU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMHUYECKUX PEAKLIHM C
OIIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKON JUCCOLUALIMY KUCIIOT, 1IeJI0Yei
W COJIeil; TOJHBbIE M COKpAIIEHHbIE YPAaBHEHUS pEaKIMil HMOHHOrO OOMEHa;
YpaBHEHHS PeaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEXK]Ty BEIECTBAaMHU Pa3JIMUHbIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIH
MOCPEJICTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

IPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS;
BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUH MOCIe NpeaBapUTEIbLHOTO
00CYXXJICHHUSI C TI€1aroroM;

BBIYUCIISATH OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MAacCCOBYIO JIOJIO XMMHYECKOTO dJeMEeHTa 1Mo (opMyse COSAMHEHHS; MAaCCOBYIO



JIOJIF0 BEIIIECTBA B PAcTBOPE; MPOBOJIUTH PACUETHI MO YPABHCHHIO XWMHUYECKOU
PEaKIMK ¢ OIIOPOH Ha aJITOPUTM;

CJIeIOBATh IIpaBUjIaM IMOJIb30BAHMS XUMHUYCCKON TOCYAOU U JIA0OPaTOPHBIM
o0opya0oBaHUEM, a TaK)KE TPAaBHIIaM OOpAICHUS C BEIICCTBAMU B COOTBETCTBHH C
WHCTPYKIIUSAMH 110 BBITOJHCHHUIO JIAOOPATOPHBIX XHMHYECKHX OITBITOB  I1O
TIOJIYYCHHIO ¥ COOMPaHUIO ra3000pa3HBIX BEIICCTB (aMMHAaKa 1 YIIICKHUCIIOTO T'a3a);

IIPOBOJUTH PEAKIIMH, MOITBEPKIAOIINEC KaUeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHA- OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cwmkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ HOHBI
M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIMIAE B BOJHBIX PACTBOpPAaX HEOPTaHMUYECKHX
BEIIICCTB;

MIPUMEHSATH OCHOBHBIC OIEpAIlii MBICIUTEIBLHOW NEITCIHHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHUE, OOO0OIICHHE, CHUCTEeMaTU3allhi0, BBISIBICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JJIsI M3YUYEHHUS CBOMCTB BEIECTB M XMMHUYCCKUX PEAKIUMN;
CCTCCTBEHHO-HAyYHbIE  METOJIbI  MO3HAHWUA —  HAOMIOJCHHWE, H3MEpPEHHE,
MOJCIIUPOBAHNE, YKCIIEPUMEHT (peabHbIN U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 14 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 19

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKcHaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 9 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 31

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
6 [IpocTeie U CIIOXKHBIC BEMIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
7 ATOMBI U MOJIEKYJIbI. ATOMHO- 1 bubnuorexa [IOK
MOJIEKYJISIPHOE YUECHHE https://m.edsoo.ru/ff0d2a6c
3 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bu6mmoreka [IOK

Xumuueckas popmyna.

https://m.edsoo.ru/ff0d2eae
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10 BanenTHOCTh aTOMOB XMMHUYECKUX bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2d50
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK

11
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c

13 Du3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuoreka [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa

14 [Ipu3Haky u ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16

15 3aKOH COXpaHEHMS MACCHI BEILECTB. bubnnorexa [HOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucnenus konudecTBa, MacChl

16 BEILIECTBA 10 YPABHCHUSAM XUMHUUYCCKHUX bubmorexa HOK

. P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanusi XMMHUECKUX PEaKIIHiA
17 (coe I/IHq;HI/ISIH a3JI0KEHUSI e bubmotexa [JOK
A P : https://m.edso0.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
18 sHImKJoneauct. O0o0IeHNEe U bubmorexa [JOK
t AHCT: Hj https://m.edsoo.ru/ff0d40c4
CcHUCTeMaTH3aIns 3HaHUI

19 KonrtponsHas padora Nel no reme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMNY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctas

20 Bo3ayxa. Kucinopon — sneMeHT u bubmorexa HOK

yxa. p https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H

21 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK

KHUCJIOpo/ia (peaKIuu OKUCIICHUS,

https://m.edsoo.ru/ff0d4614
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ropenue). [lonsarue 06 okcumax

CriocoOsl Mosy4eHus KUCIopoia B

22 71a00paTOPHUH U IIPOMBIILICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBo# 3 PexT XuMUIeCKoM
peaKkuuu, MOHSITHE O bubnnoreka [HOK
23
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, yroyb U METaH).
24 3ar }I3HeI§I/Ie(1];03 . a, CII0COOBI lro bubmorexa [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
25 «ITonyyenue u coOMpaHue KUCIOPOaa bubmorexa [JOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
U3Y4YECHHE €ro CBOMCTBY
26 Bonopox — anemeHT u npocroe bu6mmoreka [IOK
BelecTBO. Haxoxaenue B nmpupojie https://m.edsoo.ru/ff0d4dd0
du3nyeckre 1 XMMUYECKHE CBOMCTBA
97 Bogopoja. [Ipumenenue Bogoposa. bubnuoreka [IOK
Crnioco0bl nostydeHus BoAOpoa B https://m.edsoo.ru/ff0d4dd0
naboparopuu
[TpakTuyeckas padora Ne 4 o Teme
28 «ITonyuenne u coOupaHue BOAOpOIa bubmorexa HOK
yi . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
bubmuorexa [JOK
29 Honsmite o kicnoTax https://m.edsoo.ru/ff0d50d2
bubmuorexa [JOK
30 Honsrite o comix https://m.edsoo.ru/ff0d4ddo
31 KomuuectBo BemecTBa. Moib. bu6mmoreka [JOK
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MousipHas macca

https://m.edsoo.ru/ff0d5230

Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTBa
33 BEIIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [JOK
7P " peait . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstre 06 bubnunoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 u HeHaCBIpeHHLII; acTBOpBL. MaccoBas bubmorexa LHOK
1 p PBbIL. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE PaCTBOPOB C bubnuotexa [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCupUKaIIUs, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOCTBA bubnnorexka HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XuMHU4YeCKUE CBONWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIATYpA,
46 CHOCO((SI};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'eneTnyeckas cBA3b MEXKYy Kilaccamu bubnnorexa [HOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00611eHre U cucTeMaTu3alus 3HaHu!
B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKUX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 [Tepuoanueckas cucTeMa XUMHYECKUX bubmorexa HOK
proa https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
53 [lepuoapl, rpynmbl, MOATPYIIIIbI bubnmoreka [JOK
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Crpoenue atomoB. CocTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubmuorexa [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npaktuku. /1. 1. bubnnoreka [JOK
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB
pooTpul bu6mmoreka [IOK
58 XUMHUYECKUX DIIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 nu
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast XUMHYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCICHb OfHcTIert https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN bu6mmoreka [JOK
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65 KontponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O60011eHIE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 31eMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa LHOK
p . https://m.edso0.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘-IeCKaH UCCOLAALINA bubmmorexa LOK
p A HHATIL https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUU CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilni, JekKallue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil 10U BhIXO1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[Tpaktuueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. I > 13YH https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue docdatos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
38
KauecTBenHnas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHUYECKHX BEIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
40 O000I11IeHNE U CUCTEMATU3AIUS
3HAHHH
41 KpemHuuii u ero coequHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
42 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmnoreka [JOK
«BaxHeire HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS)
43 O06o011eHre U cucTeMaTHu3alus
3HAHUH
Kontponbnas padota Ne3 no teme
44 «BaxHenmme HeMeTaubl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
45 AJIEMEHTOB — METAJIIOB. bubnmoreka [JOK

Merannuueckas cBsI3b U
MeTaJUTMYecKasi KpUCTaITMIecKast

https://m.edsoo.ru/00ael103e
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pemérka. PU3n4YECKUe CBOMCTBA

METAJUIOB
XUMHYECKHE CBOMCTBA METAJIOB.
46 DIEKTPOXUMUYECKUI PsL Bubmaorexa ITOK
pOXHM A https://m.eds00.ru/00ae1156
HaIpsKEHUN METaJIOB
OO6mue crnocoObI MOTYYEHUS
MmeTtauioB. CruiaBel. Beruucienus mo
47 aBHEHUAM XUMHUYECKUX PEAKIIUN Bubmaorexa ITOK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKHUT
IpUMECH
48 ITorsaTHe 0 KOPPO3UU METAILIOB bubmmorexa [IOK
pP https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
49
Ilenounpie MeTab! https://m.edsoo.ru/00ael14b2
50 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ael14b2
51 [IlenouHo3eMenbHBIE METAILIBI — bubmorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
52 Baxueiiime coeIMHEHN KaJlbIUA bubmmorexa LHOK
a B https://m.edsoo.ru/00ae15e8
JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
53
YCTpPaHEHUS https://m.edso00.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
54 " KECTKOCTE BOALI 1 METOEI €6 bubmmorexa LOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
55 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
56 AmMdoTepHbIe CBOICTBA OKCH/IA U bubmuotexa [JOK
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TUAPOKCHIA https://m.edsoo.ru/00aelc64
57 Keseso bu6mmoreka [IOK
https://m.eds00.ru/00ae1d86
58 OKcuibl, THIAPOKCUIBI U COJIM JKeJie3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHEe U cUCTeMaTU3aIHs
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Baxueimme MeTauibl 1 UX
COETMHEHUS»
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKPYXKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U bub6nuorexa [IOK

cUcTeMaTHu3aIus 3HaHui

https://m.edsoo.ru/00ae0d0a
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67 Peseprublit ypok. O6o0mIeHnE U 1 bubmumoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM YpOBEHb: YUEOHUK; 5-€ U3aHue, nepepaboTaHHoE,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Xumust: 9-i1 kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S5-€ U3JaHue, TIepepadoTaHHOE,
9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKiinoHepHoe
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METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






