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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMma mo XuMuu Ui 00y4aronmxcs ¢ 3aep>KKOH cuxuye-
ckoro pazsutus (gaynee — 3[1P) Ha ypoBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHus CO-
CTaBJ€HAa B COOTBETCTBUU ¢ DenepaibHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIlb-
HBIM CTaHIAPTOM OCHOBHOTO oO1ero oopazosanus (IIpukaz MunnpocsenieHus
Poccumn ot 31.05.2021 r. Ne 287, 3apeructprpoBan MUHUCTEPCTBOM IOCTHUIIMH
Poccuiickoit ®@enepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC
00O0), aganTHpoBaHHON OCHOBHOW 00pa30BaTENBHON MPOTPaMMOIl OCHOBHOIO
o01iero 00pa3oBaHUsI OOYYAIOIMIMXCS C 3aACPKKOM TMCUXUYECKOTO Pa3BUTHUS
(omobpennoit pemennem ®YMO mno oOmiemy oOpa3zoBaHui0 (MPOTOKOJI OT 18
mapta 2022 r. Ne 1/22)) (mnanee — ITAOOIT OOO 3I1P), paGouyeit mporpamMmbl
yueOHOro mpeamera «Xumus» (0a30BbId YPOBEHb), MPOTPaMMOM BOCIHUTAHMS
oOyuaroluxcst Ipy MOITy4YeHUH OCHOBHOTO OOIIero oOpa3oBaHMsl, C YYETOM pac-
MPEAEJIEHHBIX MO KJIaccaM MPOBEPSEMbIX TPEOOBAHUM K PE3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsI U
AJIEMEHTOB COJIEP KaHMsI, TIPEICTABICHHBIX B YHHUBEPCATHLHOM KOIU(DUKATOPE IO
xumud, KoHnenmu npenoiaBanvs y4eOHOTO mpenMera «XuMus», B o0pa3oBa-
TEIBHBIX OpraHu3anusx PO, pean3yronmx OCHOBHBIE 00IIe00pa3oBaTeIbHbIC
IPOrPAMMBI.

[Iporpamma mo xumum oTpaxaeT ocHOBHble TpeOoBaHuss PI'OC OO0 k
JUYHOCTHBIM, METANpeIMETHBIM H TPEAMETHBIM pE3yJbTaTaM  OCBOCHUS
00pa3oBaTeIbHBIX TPOTPaMM.

[Iporpamma mo XuMuM 1a€T MPEICTaBICHUE O LESX 00yUYeHUs, BOCTIUTAHUS
U Pa3BUTHA OOYYAIONIUXCS CPEJICTBAMH YYEOHOTO TPEAMETa, yCTaHABIMBACT
00s3aTeNIbHOE MPEAMETHOE COAEpKaHUe, MTPEAYCMaTPUBAET pacipeiesIEHUE ero 1o
KJlaccaM W CTPYKTYpUpPOBaHHE €ro IO pasuenaM U TemaM Kypca, 1aér
pacmpeseiieHde ydyeOHbIX 4YacoB MO TEMaTHYECKUM pasfenam Kypca U

IIOCJIEA0BATCIIBbHOCTD ux HN3Yy4YCHUSA C y‘IéTOM MCXKITPCAMCETHBIX u



BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKH Y4e0HOrO TpoIecca, BO3PACTHBIX
OCOOCHHOCTEH O00ydYaromuxcs; OMpeaenseT BO3MOXHOCTH —TMpeaMeTa Ui
peanuzany  TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS MPOTPaMMbl OCHOBHOTO
o0miero oOpa3oBaHus, TpeOOBaHHI K pe3yjibTaTaM OOYYCHHMsS] XUMHUHU, a TaKKe

OCHOBHBIX BUAOB ACATCIHLHOCTH 06y11a}011114xcs{.

O01mas xapakTepucTUKAa Y4eOHOro npeamMera « XumMush)
Y4eOupiii mpeamMer  «XHMHS»  BXOAUT B TPEAMETHYIO  00J1acTh
«EcTecTBEHHOHAay4YHbIE  MpeaMEeTbl». B cucTeMe  e€CTECTBEHHOHAYYHOI'O
0o0pa30BaHUs XUMUS KaK YYEOHBIA MPEAMET 3aHMMAET BaXKHOE MECTO B IMO3HAHHUH
3aKOHOB TPUPOJbI, (HOPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JaHUU OCHOBBI
XUMUYECKUX 3HAHUW, HEOOXOJAMMBIX JJI1 TOBCEIHEBHOW KU3HHM, HAaBBIKOB
3I0pOBOTO0 M 0€30MacHOro ISl 4YelIOBEKa M OKPY)KaIoIIel ero cpeabl oOpasza
JKW3HU, a TAKKE€ B BOCIUTAHUH SKOJIOTUYECKON KYJIbTYPBI.
VYcnemHocTh U3yd4eHUsT XUMUM CBSi3aHA C OBJIQJCHUEM XUMHUYECKUM SI3BIKOM,
coO0IeHneM MpaBwil 0O€30MacHOM padOThl MPHU BBITOJIHEHHUH XHMHYECKOTO
HKCIEPUMEHTA, OCO3HAHWEM MHOTOYMCIEHHBIX CBSI3€M XUMHUH C JAPYTUMU
IpeIMETaMH IIKOJbHOTO Kypca.
['maBHOW Waeed mporpamMMmbl SIBISIETCS CO37aHUE 0Aa30BOTO KOMILIEKCA OMOPHBIX
3HAHWM TI0 XWUMHHU, BBIPAKEHHBIX B (OpPME, COOTBETCTBYIOIIECH BO3pPACTY
00y4Jarommxcst U uX 0COOBIM 00pPa30BaATEIBHBIM MOTPEOHOCTSIM.
B conaepxaHuu TaHHOrO Kypca MPEICTAaBICHbI OCHOBOIOJATAIOIINE XUMHUUYECKUE
TEOPETUYECKHE 3HAHMSI, BKIIIOYAIOIIME M3YYEHHE COCTaBa W CTPOCHMS BEILECTB,
3aBUCHUMOCTH HMX CBOMCTB OT CTPOEHUS, MPOTHO3UPOBAHUE CBOICTB BEIIECTB,
HCCIIEIOBAHUE 3aKOHOMEPHOCTEN XMMUYECKUX MIPEBPAILICHUH U ITYTEN yITPABJICHUS
MU B IEJISAX MOJYYCHUS BEIIECTB U MaTepUaJIOB.
TeopeTHyeckyt0 OCHOBY M3Y4YEHHUS HEOPraHUYECKOW XUMHUU COCTABIISIET aTOMHO-

MOJIEKYJIIApHOE yueHue, [lepuonnueckuii 3axoH JI.11. MengeneeBa ¢ KpaTKumu



CBEIEHUSMH O CTPOCHUM aTOMa, BUAAX XMMHYECKOW CBSI3H, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHUYECKUX PEAKITHH.

B u3ydeHun Kypca 3HaAUMTENbHASI POJb OTBOJUTCA XMMUYECKOMY IKCIIEPUMEHTY:
NPOBEJCHUIO TPAKTHUUECKUX M JIaDOPAaTOPHBIX paboOT, OMHMCAHUIO PE3YJIHTATOB
YYEHHUECKOTO PKCMEPUMEHTA, COOIIOACHUIO HOPM U MpaBHIl O€30MacHON pabOThI
B XMMUYECKOH J1a00paTopuH.

Peanuzauus 1aHHON IPOrpaMMbl B POIECCE OOYUEHHUS MO3BOJIUT O0OYHAFOITUMCS C
3I1P ycBOUTH KJIIOYEBBIE XMMHUYECKHE KOMIIETCHLIUU U TMOHATH POJb U 3HAYCHUE
XUMHUH CPEeId IPYTUX HAYK O IPUPOJIC.

W3yyeHue XUMHHM CHOCOOCTBYET (POPMUPOBAHUIO y OOYYAlOIIUMXCS HAYYHOTO
MHUPOBO33pEHUS, OCBOEHHUIO OOLICHAYYHBIX METOAOB (HAOJIOJEHUE, U3MEpPEHUE,
HKCIIEPUMEHT, MOJICTTMPOBAHHUE ), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HAHWM, OCHOBAHHOTO Ha MEXKIIPEIMETHBIX CBA3sIX ¢ npeameraMu «OKpyKaromuii
mupy, «®Duzuka», «buonorus», «l'eorpadus», «Maremaruka» u Qopmupyer
KOMIIETEHIIUU, HEOOXOAUMBbIE [Jii TPOJOJDKEHUsT oOpa3oBaHus B  00JacTu
€CTECTBEHHBIX HayK.

W3yyenue XuMuM CcrnocoOCTBYeT pa3BuUTUIO Yy oOydawommxca ¢ 3[IP
MPOCTPAHCTBEHHOTO BOOOpaXeHUs, (PYHKIIMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKU aHAIM3UPOBATh MH(OpPMAIUIO, TMPEICTABICHHYIO B
pasnuyHBIX  (opMax. 3HAYUMOCTh TpPEIMeTa JJIs Pa3BUTHS  KU3HCHHOU
KoMrieTeHiuu oOyuatomuxcsi ¢ 3[IP  3akmrogaeTrcss B yCBOGHHMM OCHOBBI
XUMUYECKUX 3HAHWHA, HEOOXOAWMBIX IS TIOBCEIHCBHOW JKW3HHM, HABBIKOB
3I0pOBOrO0 M 0€30MacHOro ISl YeJNOBEKa M OKpY)KaloIIel ero cpeabl oOpasza
KU3HH, (POPMUPOBAHUU IKOJIOTHIECKON KYIbTYPHI.

[Iporpamma oTpaxkaeT cojaepxaHue OOy4deHHs MpeaMeTy «XUMHUS» C y4EeTOM
0Cco0BIX OOpa3oBaTenbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3[IP. Omnaxenwue
y4€OHBIM TPEIMETOM «XHUMHs» TPEACTABIACT OMPEICICHHYIO TPYAHOCTH IS
oOyuaromuxcst ¢ 3[IP. D10 cBA3aHO C OCOOCHHOCTSIMU MBICTUTEILHON

ACATCIIbHOCTH, IICPHOJNYICCKHMU KOJICOaHUSIMU BHMMAaHHA, MaJlbIM 00BeEMOM



namsTH, HEJOCTaTOYHOCTbIO  OOINEero  3amaca  3HAaHUW,  TMOHUKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHSA.
Jns mpeononeHus TPYAHOCTEH B M3YyYEHUH Y4YE€OHOTO MpeaMmeTa «XHUMHs
HeoOXoquMa ajanTaius o0beMa U XapakTepa ydeOHOro Marepuaiga K
MO3HABATENIbHBIM BO3MOKHOCTSIM JIJaHHOM KaTeropuu OOYy4alolUXCs, Y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4YaeMOro MaTepuania.
[Ipy wu3yyeHMH XUMHH HEOOXOAMMO OCYHIECTBISTh B3aUMOJICHCTBUE Ha
MTOJIMCEHCOPHOUN OCHOBE.
Teopernuecknii mMaTepual peKOMEHAYETCS M3y4daThb B MPOLECCE MPAKTHYECKOU
NEeATEIbHOCTH. BO3MOXKHO BBIJICJIICHHE OTAENIBHBIX YPOKOB Ha pEUICHUE 3a1ad B
CBS3M CO CJIO)KHOCTBIO aHanu3a Tekcra oOydarommmucs c¢ 3IIP. Opranuyeckoe
€IMHCTBO NPAKTHYECKONH U MBICIUTENIbHON JAEATEIbHOCTH OO0yYarolMxcsi Ha
YpOKax XUMHUH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOECHMIO Oa3HMCHBIX
XUMUYECKUX 3HaHUM W ymeHud. Ocoboe BHUMAHUE IPU H3YYEHUU XUMUU
yAENAETCS M3YYEHHUIO «CKBO3HBIX» TMOHATUH U  (HOPMHUPOBAHMIO HaBBIKA
CTPYKTYPUPOBAHMSI MaTepraa.

Henu u 3axa4mn n3y4eHus y4eOHOro npeamera « XuMus»»

Llens u 3amaun mpenonaBanus xumuu odydaronumcs ¢ 3[1P makcumansho
npuOmmkeHsl K 3amadaM, mnoctaBieHHbIM @OI'OC OOO, u y4uThIBAIOT
crenuuyeckre 0COOEHHOCTH 00yYarOIIMXCS.

[enamMu u3ydeHUs XUMHUM Ha YpPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
SBJISFOTCSL:

— (opMHUpOBaHME MHTEJUIEKTYaJlbHO pa3BUTON JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHHs] Ha CHUCTEeMAaTHYeCKOe MPHOOIICHHE

OoOy4Jarommxcsi K CaMOCTOATENIbHOM TO3HABATEIbHOW JESITEIBbHOCTH, HAYYHBIM



METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— oOecrieueHue YCIIOBUI, CIIOCOOCTBYIOITUX pUOOPETEHUIO
OOy4JalolUMHUCST ~ OMBbITa  Pa3HOOOpPA3HON  NIEATENbHOCTH,  IO3HAHUS |
CaMOIMO3HAHUs, KIIOYEBbIX HABBIKOB (KIIOUEBBIX KOMIIETECHIIMI), HWMEIOIINUX
YHUBEPCAIbHOE 3HAUCHHE [IJIS1 Pa3IMUHbIX BUJIOB JEATEILHOCTH;

— (dopmupoBanue o0meld (QYHKIMOHAIBHON U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKpY’KaIOIIer0 MHUpa, WCIOJB3YS 3HAHUS U OIBIT, MOJyYECHHBIE MPH H3yYCHUH
XUMHH, TPUMEHATh WX TPH pEHICHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOH AESITENBbHOCTH;

— ¢opmupoBaHne y OOydYaIOMIUXCS TyMAaHUCTUYECKUX OTHOIICHHIH,
NOHMMAaHHS LEHHOCTU XUMHYECKMX 3HaHUN g BBIPAOOTKH 3KOJOTUYECKU
1eJIeco00pa3HOro MOBEACHHUA B OBITY M TPYAOBOM JIEATENbHOCTH B LEISX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CLIOCOOHOCTEM K CaMOKOHTpPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Ipo(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOyJeHus.

Obwue yenu uzyuenusi yueOHo20 npeomema «Xumusy axmyaiusuposamsvl C
yuemom HOBbIX HNPUOPUMEMO8 6 CUcmeme OCHOB8HO20 00uje2o 0b6pazosanusl,
HanpasieHHocmuy  00yYeHus Ha pa3eumue U camopaseumue  IUYHOCMU,
gdopmuposanue eé unmennekma u obuei Kyromypol. Q0yueHue yMeHuo y4uumuscs u
NPOOOJIHCAMb CEOE 0OPA308aHUE CAMOCIMOAMENbHO 8 HACMOsUiee 8PeMsl ABIAEMCS
OOHOUL U3 BAJHCHEUUUX DYHKYUL YUEeOHBIX NPeOMEemOos, 8 MOoM Yucie u «Xumuuy.

OcoOeHHOCTH  TICMXHWYECKOro  pas3Butus  obOyvaromuxcs ¢ 3IIP
00yCIIOBJIMBAIOT JOIMOJIHUTENIbHBIE KOPPEKIIMOHHBIE 3a7aud Yy4eOHOTo IpeamMera
«XUMUs», HATIPABICHHBIC HA Pa3BUTHE MBICTUTEIHHOW (B TOM 4YHCIE 3HAKOBO-

CHMBOJIMYECKON) W PpEUEeBOM JI€ATEbHOCTH; TMOBBIIIEHUE I103HABATEIbHOU



aKTUBHOCTH; ()OPMHUPOBAHHE YMEHHUS CAMOCTOATEIbHO OPTraHW30BHIBATH CBOIO
y4e€OHYIO JIEATEbHOCTh, UCIIOJIb30BAaTh CXEMBI, IIA0JOHBI, AJITOPUTMbl Y4eOHBIX

I[GﬁCTBHﬁ; CO31aHHC YCJIOBI/Iﬁ JJI51 OCMBICJICHHOI'O BBIITOJIHCHU A y‘IC6HOﬁ pa6OTBI.

Oco0enHocTH 0TOOpA M AJaANTANMH Y4eOHOr0 MaTepHAaJia 10 XUMHH
OOyueHue ydyeOHOMY MpeAMETY «XUMHUS» HEOOXOIMMO CTPOUTh Ha CO3JAaHUU
ONTUMAJbHBIX YCJIOBUH JIJIl YCBOCHUS MPOrPAaMMHOI0 MaTepuaina 00y4arouuMHCs
c 311P. bosbiioe BHUMaHKE TOJKHO OBITh YACJIEHO 0TOOPY y4eOHOro MaTepurana B
COOTBETCTBUM C MNPUHLUIOM JOCTYITHOCTH MHPHU COXPaHEHHH 00Imero 0a3oBOro
ypoBHsi. OH JOJDKEH MO COJACPKaHUI0 U O00beMy OBITh aJalnTUPOBAHHBIM IS
oOyuaroruxcst ¢ 3[IP B cooTBeTCTBMM C HMX O0COOBIMH 00pa30BaTEIbHBIMU
notpedbHocTsIMU. CrieryeT 00JeryuTh OBIAJICHUE MaTepUaioM OOYyYarOUIUMUCS C
3I1P mocpencTBoM €ro JeTalbHOTO0 OOBSICHEHUS C CHCTEMAaTUYECKUM IOBTOPOM,
MHOTOKPAaTHON TPEHUPOBKON B MPUMEHEHUU 3HAHUM C UCIOJIb30BAHUEM ITPUEMOB
QITOPUTMHU3AIIMU U BU3YaJIbHBIX OMOP, 00y4YEHUS CTPYKTYPUPOBAHUIO MaTepurara.
Bonbiioe 3HadeHue I MOJIHOIEHHOTO YCBOCHHS Y4eOHOro marepuaiia UMeeT
oropa Ha MEXIPEIMETHbIE CBSI3U BOIPOCOB, M3y4aeMbIX B JIaHHOM Kypce, C
TakKUMH y4eOHbIMU Tpenmeramu Kak «['eorpadus», «Dusnkay, «buOIOTHM.
[To3Bonsisi paccMaTpuBaTh OJUH U TOT € Y4€OHBI MaTrepuan C pa3HbIX TOYEK
3pEHUs, MEKITPEAMETHBIE CBSI3U CITOCOOCTBYIOT €r0 JIyYIIEMY OCMBICIEHUIO0, O0Jiee
MPOYHOMY 3aKPEIJICHUIO TTOJTYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHUMH.

[Ipy MOATOTOBKE K YpOKaM Y4YWUTENIb JOJKEH MPEeayCMOTPETh (OpMHUPOBAHUE Y
oOyyJarommxcsi yMEHUW aHaJu3upoBaTh, CpPaBHUBATh, 0000IIATh H3ydaeMbIi
MaTepua, TUIAHUPOBATh MPEICTOSIIYI0 PabOTy, OCYIIECTBISATH CAMOKOHTPOJIb.
Heo0xoauMO MOCTOSIHHO CHEAWTh 3a MPAaBWIBHOCTBIO PEUeBOro OQopMIICHUS
BbICKa3bIBaHUI oOyuarontuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSAMH TOBENEHUAM IesTeabHOCTH oOyuatomuxcs c¢ 3I1P

(pacTOPMOXKEHHOCTb, HEOPTaHU30BAHHOCTh) HEOOXOJUM CTPOXKAUIIMN KOHTPOJIb



COOMIOICHNS TPAaBUI TEXHUKH OE€30MACHOCTH MpPHU MPOBEIACHUM J1a0OpATOPHBIX

paboT B XUMHUYECKOM KaOWHETE.

IIpumepHblie BUABI AesATeabHOCTH 00y4aromuxcs ¢ 3I1P, 00yc/ioBjeHHBbIE 0CO-
ObIMH 00pa30BaTeJIbHBIMH MOTPEOHOCTSIMHM M O0ecledyuBAKIINE OCMbICJIEH-
HOE OCBOCHHE COIePKAHNM 00pa30BaHMs MO NpeaMeTy «XuMH»
CopnepxaHue BUAOB JAesTeNbHOCTH oOydarommxcs ¢ 3[IP Ha ypokax XuMHH
ONpeJeNsieTcsl MX O0COObIMH 00pa3oBaTeNbHBIMU MNOTpeOHOCTAMH. [lomumo
mpoko ucnonbdyeMbix B OOIl OOO oOmux i Bcex 0Oy4aromuxcsi BUIOB
NEeSATEIbHOCTH CIEAYET YCHIIUTD BU/JIbI JIESITEIIBHOCTH,
cnenupuIHbIe IS TaHHOU KaTeropuu 00y4aromuxcs,
Uisl  00€crieueHus: OCMBICIEHHOTO OCBOCHHMSI COJAEpX aHUs 00pa3oBaHUs 110
IPEAMETY: YCWICHHE IMPEAMETHO-IIPAKTHYECKOW IEATENBHOCTH C aKTHBHU3aLUEH
CEHCOPHBIX CHCTEM; YEpEJOBAaHUE BUAOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX
pa3NuYHbIe CEHCOPHBIE CHCTEMBbI; OCBOCHHE Marepuaja C OMOpPOW Ha aJrOpUTM;
«TOIIArOBOCTh» B HW3YYEHHM MATEpUalia; MCIOIb30BaHUE TOMOJHUTEIBHOMN
BU3yaJIbHOM OMOpPHI (T1aHbl, 00pa3iibl, CXEMBbI, IIa0JIOHBI, OTIOPHBIE TAOIUIkI). [
pasBuTus y ooyqatontuxcs ¢ 3[IP ymenust nenarsb BBIBO/IBI,
dbopMHpOBaHUS TPAMOTHOTO PEUEBOTO  BBICKA3bIBAHUS HEO0XO0MMO
MCITI0JIb30BATh OMOPHBIE CJI0BA U KIIUIIIE.
Oco0oe BHUMaHHE ClIEyeT YAEIUTh OOYUYEeHHIO CTPYKTYPUPOBAHUIO MaTepHaa:
COCTABJICHHE PUCYHOUYHBIX U BEpOAIBbHBIX CXEM, COCTaBJIECHUE Ta0JIHIL,
COCTAaBJICHHE Kkjaccuukanum ¢ O0O3HAYEHHBIMM  OCHOBAaHUSIMHM IS
KJaccu(uKauy 1 HamoJIHeHUE UX mpuMmepamu U ap. [lpuMmepHas TemaTudeckas u
TEpMHUHOJIOTHYECKas JIekcuka coorBeTcTByeT OOII OOO0.
Jlst o6yuatomuxcs ¢ 311P cyiecTBeHHBIMU SBIISFOTCSI IPUEMBI PAOOTHI €
JEKCUYECKUM MaTepuajoM no mpeamery. llpoBoaurtcs cneumansHas paboTta 1o
BBEJICHUIO B aKTUBHBIN CIIOBaph O0YYAIOMIMXCS COOTBETCTBYIOLIEH TEPMHUHOIOTHUU.

N3yyaemble TepMHHBI BBOMSTCS Ha TIOJMCEHCOPHOM OCHOBE, 00s3aTenbHa



BU3YyaJlbHAs MOJJIEPKKA, aJrOPUTMbI PabOThI C ONMpEAeEeHUEM, OMOPHBIE CXEMBbI
JUISL aKTyaJIu3aliy TEPMHHOJIOTUU.
MECTO YYEBHOI'O IPEJJIMETA «XUMUS» B YYHEGHOM IIJIAHE

B cucreme o6mero o0Opa3oBaHus «XuUMHUS» TpH3HAHA 00SA3aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPbIH BXOJUT B COCTaB MpPEeIMETHON o06yacTu
«O0111eCTBEHHO-HAYYHbIE TIPEIMETHI».

OO111e€ YnCI0 YacoB, OTBEAEHHBIX IS U3YyYEHUSI XUMUU Ha YPOBHE OCHOBHO-
ro obmiero oopazoBaHus, coctapisier 136 dacos: B 8 kimacce — 68 vacos (2 yaca B

HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).

®OPMbl YUYETA PABOYEHN ITPOIPAMMBI BOCIIMTAHUS B
PABOYYIO ITPOI'PAMMY NPEJIMETA «Xumus»

PabGouass mporpamma BOCHHTaHHA  pealu3yeTcs B TOM 4YHUCIE U 4Yepes
UCIIOJIb30BaHUE BOCIMTATENBHOIO IOTEHLMAda YPOKOB XHMMHMH. OTa pabdoTta
OCYUIECTBJISIETCS B CEAYIOIUX (hOpMaX:

[ToOyxxnenne oOyuarommxcs coOMofaTh HAa YpPOKE OOLIEHPUHATHIE HOPMBI
MOBEICHMUSI, TpaBUiIa OOIICHUS CO CTapIIMMU (TIeIarornuecKuMu pabOTHUKAMH) U
CBEpCTHUKaMH  (OOy4yaroIMMHCS), TMPUHLUUNBI y4eOHOHM  AUCHUIUVIMHBL U
caMOOpraHU3aI1y.

[TpuBeyeHre BHUMaHUsI O0YYarOIIMXCS K LIEGHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax MpeaMETOB, SIBICHHUM, COOBITHI uepe3: oOpalieHue BHUMAaHUS Ha SPKUX
nesiTeNeil KylnbTYphl, CBI3aHHBIX C U3yYaeMbIMU BJaHHBIM MOMEHT T€MaMu, Ha TOT
BKJIAJl, KOTOPBI OHHM BHECJIW B Pa3BUTHUE HAILEW CTPAHBI U MHUpPA, HA JTOCTOWHBIE
MoJIpaskaHusl PUMEPHI X JKU3HU, HA MOTHUBBI HX MOCTYITKOB.

Hcnonp30BaHne  BOCIHTATENbHBIX  BO3MOXHOCTEH  COJEpXaHUS  y4eOHOro
npeaMera uid (popMupoBaHHS Y OOYYAIOIIUXCS POCCHUICKUX TpaJWIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX W COIMOKYJBTYPHBIX IICHHOCTEH depe3 moadop
COOTBETCTBYIOIIMX TEKCTOB 3aJaHUi Mpu (OPMUPOBAHUHM  UUTATEIHCKOU

I'PaMOTHOCTH OOyYarOIUXCs HA YPOKax.



NununrpoBanue o0CyKI€HHI, BBICKa3bIBAHUI CBOEIO MHEHMS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITHSIM, SIBJICHHSM, JIHUIIAM,
MIPOU3BEACHUSMXY/I0KECTBEHHOM JINTEPATYPhl U UCKYCCTBA.

BxiroueHne B ypOK WIPOBBIX MPOLENYP, KOTOPbIE MOMOTalT MOAAECPKATH
MOTHBAILIMIO OOYYAIOMINXCA K TMOJYUYECHUIO 3HAHUM, HAIXKUBAHUIO MO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOLIEHMM B  KjJacce, MOMOralT  YCTaHOBJICHUIO
no0OposkenaTeabHOM aTMocdephl BO BpeMsl ypoka.

[IpumeneHre Ha YypoKe WHTEPAKTHBHBIX (opM pabOThl, CTUMYIHPYIOIINX
MO3HABATENIbHYI0 MOTHBALIMIO 00YYaOIIUXCS.

[TpumeHeHue TpymnmnoBoil paboThl WM pabOThl B Mapax, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HAaBBIKOB KOMAaHJHOM pabOThl M B3aUMOJEUCTBUIO C JAPYTUMH
00y4aromMMHCH.

Beibop ¥ ucmonb30BaHME HA YpOKaX METOAOB, METOJAUK, TEXHOJOTMH
OKa3bIBAIOIIMX BOCHHUTATEILHOE BO3JIEHCTBHE HA JIMYHOCTh B COOTBETCTBUM C
BOCIIUTATEIbHBIM HUJI€ATIOM, LIETBIO U 33]]a4aMU BOCITUTAHUS.

MHnnpurpoBaHue U MOAJAEPKKA UCCIEN0BATEIBCKON AEATENBHOCTH IKOJIBHUKOB B
dbopme BKIIOYEHHUS B YPOK PA3NIMUYHBIX HCCIEIOBATEIBCKUX 3aJaHUM, YTO J1aeT
BO3MOYKHOCTh 00y4aromuMcs MpUOOPECTH HABBIKM CAMOCTOSITENBHOTO PEIIEHUs
TEOPETUUECKON MPOOIEMBI, TeHEPUPOBAHUS M OPOPMIICHUSI COOCTBEHHBIX THUIIOTE3,
YBOXUTEIBHOTO OTHOLIEHUS K YYXUM UAESIM, HYOJIMYHOrO BBICTYIUICHMUS,
apryMEHTUPOBAHMS U OTCTaMBAHUSICBOEH TOUKH 3PEHHUS.

YcTaHOBNIEHUE YBaXKUTENbHBIX, JOBEPUTEIbHBIX, HE(POPMAIbHBIX OTHOIIEHUN
MEXIYYUYUTENEM U YUEHUKaMU, CO3JaHUE Ha YPOKaX IMOLIMOHATIbHO-KOM(pOPTHON

CpPEJIbI.

COILEPKXAHHUE YYEBHOI'O IPEIMETA
COAEPKAHUE OBYUYEHUSA

8 KVIACC
IlepBoHayaibHbIe XUMHUYECKHUE MTOHATHS



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. @U3NUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE Be-
niectB. [loHsiTue 0 MeTomax mo3Hanus B xumMuu. Yuctele BemectBa u cMecu. Cro-
COOBI pa3/ieNieHus: CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHAE 3JEMEHTBI. CHMBOIBI XUMHUYECKUX dJIE-
MeHTOB. [IpocThie U Cl0KHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckas ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3a-
KOH TMOCTOSHCTBAa cocTaBa BemlecTB. OTHOcuTenbHas aTomMHas macca. OTHOcH-
TeJIbHAsI MOJIEKYJIsIpHasi Macca. MaccoBasi JoJIsl XUMUYECKOTO 3JIEMEHTA B COEIU-
HEHHUH.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOIMYECTBA,
MacChl ¥ 4MCiia CTPYKTYPHBIX eIWHHMI] BetecTBa. Pacuétel mo popmynam xumude-
CKHX COETUHEHHUI.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX peaKui (COCTUHEHUS, PA3I0KEHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIECTB, HAOMIOJeHUE Pu3nye-
CKMX (TUTaBJIEHUE BOCKA, TasHUE JIbJa, pAaCTUpPAHUE caxapa B CTYIKe, KUIIEHUE U
KOHJICHCAIMs BOJIbl) U XUMUYECKUX (TOpEHUE CBEYH, MPOKATMBAHUE MEIHOU TPO-
BOJIOKH, B3aUMOJICCTBHE MeJla C KHCJIOTOW) SIBIICHWUH, HAOIIOJEHUE U OMUCaHUE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIui (pa3sioKeHHe caxapa, B3anuMoOJIeH-
CTBUE CEpPHOM KHUCIOTHI C XJOpUAOM Oapusi, paznoxeHue ruapokcuga meau (II)
MIpU HarpeBaHWU, B3aUMOJICUCTBHUE KeJe3a ¢ pacTBopoM cosid meau (II), uzydyenue
CIIOCOOOB pa3/eieHus] CMeCcel: ¢ TIOMOIIBI0 MarHuTa, (GUIHTPOBAHKE, BBITAPHBA-
HUE, TUCTUIUISIMS, XpoMaTorpadusi, MpoBeIeHUE OYUCTKH IMOBAPEHHOM COJM, Ha-
OJIIOZIeHHEe W OMHMCAHUE PE3yJIbTATOB MPOBEJCHUS OMbITa, WUTFOCTPUPYIOIIETO 3a-
KOH COXPaHEHHUS MacChl, CO3IaHuEe MOJEJICH MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBuTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopos — 3J€MEHT U MpOCTOE
BelecTBo. Haxoxenne Kuciaopoia B mpupoje, GU3ndeckne 1 XMMHUIEeCKUE CBOM-
ctBa (peakiuu roperust). Okcumsl. [Ipumenenue kucaopoaa. CriocoObl MOTyUYeHUS
KHUCJIOpOo/a B JIabopaTOpuM U MPOMBINUIEHHOCTH. KpyroBopot kuciopoja B mnpu-
pozne. O30H — anmoTponHas MoAU(PUKAIUS KUCIOPOIa.

TennoBo# 3 heKkT XUMHIECKON PEeaKIuu, TEPMOXUMUYECKUE YPABHEHHS, K-
30- U SHJAOTEPMUYECKHE peaKIUU. TOMIMBO: Yyrojb U METaH. 3arpsi3HEHUE BO3/AY-
Xa, yCWJICHHE apHUKOBOro 3¢ dexra, pa3pylieHrne 030HOBOTO CIIOS.



Bonopon — anmemeHT u mpoctoe BeuecTBo. Haxoxaenue Bogopoaa B mpupo-
ne, GU3nYecKrne u XMMHUIECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TofTydeHus. Ku-
CJIOTBI U COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue cBoMcTBa BOAbl. Boma kak pactBoputelnb. PactBopsl. Hackl-
HICHHBIE U HEHACHIILICHHBIE PACTBOPBI. PacTBOpUMOCTH BeleCTB B Boje. MaccoBas
JIOJIsl BEUIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA Bojabl. OcHOBaHus. Ponb pac-
TBOPOB B IIPUPOJIE U B KU3HU 4esioBeKa. KpyroBopoT BoJibl B pupoAe. 3arpsizHe-
HUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB: COJIe0Opa3yromire (OCHOBHBIE, KUCIOTHBIC, aM(pOTepHBIC) U HecoieoOpa-
syromue. Homenknarypa okcuoB. Ou3ndeckne 1 XUMHUYECKUE CBOMCTBA OKCHJIOB.
[Tomy4yeHne OKCHUIOB.

OcHoBanus. Kinaccudukanus ocHOBaHM: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. Homenkiarypa ocHoBanui. OU3NYECKUE U XUMAYECKUE CBOMCTBA OCHOBA-
Hui. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucinor. Gusndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHOCTH MeTainoB H. H. bekerosa. I1ony-
YEHUE KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyueHune cosen.

['eneTnyeckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COJIEPKaHU KUCIOpoda B BO3yXe, MOIyUYEHHE,
coOupaHue, pacrio3HaBaHUE W M3Y4YEHUE CBOMCTB KHCJIOPOJA, HAOIIOJCHUE B3au-
MOJICHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3ZHMKHOBEHHS U MPEKpaIleHUs
ropenus (moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB 1 ONHCAHUE UX CBOMCTB,
MOJIy4eHHe, COOMpaHKe, paclio3HaBaHUE U U3yUeHHEe CBOMCTB BOJOpoa (ropeHue),
B3auMoJIelicTBIE Bojioposa ¢ okcuaoM meau (II) (Bo3aMOKHO MCHOJIb30BaHUE BU-
JleoMaTepuranoB), HaOI0IeHHe 00pa3IoB BEIIECTB KOJIMUYECTBOM 1 MOJIb, UCCIEn0-
BaHHE OCOOEHHOCTEW PACTBOPEHUSI BEIIECTB C PA3IMUYHON PACTBOPUMOCTHIO, MPHU-
TOTOBJICHHE PACTBOPOB C OIPEIEIEHHON MACCOBOM J10JIEW paCTBOPEHHOTO BEILECT-
Ba, B3aMMOJICHCTBUE BOABI C METaulaMu (HATpUEM U KajblieM) (BO3MOXKHO HC-
MOJIb30BaHUE BHUJCOMATEPHUAJTIOB), UCCIIEIOBAHUE O0Pa3llOB HEOPraHUYECKUX Be-
IIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJICHUE H3MEHEHUS OKPACKU WHAUKATOPOB B
pacTBOpax KHUCJIOT W IIeNloveil, n3ydeHue B3aumojierictBus okcumaa meau (II) ¢
PAaCTBOPOM CEPHOU KHUCJIOThI, KUCIOT C ME€TaJUlaMH, PEaKIIUi HEUTpaanu3aluu, mo-
Jy4eHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO METaia APYTUM U3



pacTBOpa COJM, PEIIEHUE SKCIEPUMEHTAIIBHBIX 33a4 110 TeMe «BaxkHelme kac-
Cbhl HEOPTaHUYECKHUX COETHUHEHUID.

Ilepuoguyecknii 3akoH u Ilepuoguyeckass cucreMa XHMMHYECKHX 3JJie-
MeHTOB [I. 1. MenaeneeBa. CTtpoeHue aToMOB. XUMHUYeCKasi CBA3b. OKMCIH-
TeJIbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3JeMeHTOB. IloHsiTHE O
IPYIIAx CXOAHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAJIbI, rajao-
TeHbl, UHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPhIE 00pa3yloT aM(pOTEepHbIE OKCUABI U
TUAPOKCHUIBL.

[Teprognuecknii 3axoH. [lepuoanueckas cucreMa XMUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuonnas u nmuHHOTepuoaHas ¢gopmel [lepunoamue-
CKOU CHCTEMBI XuMuyeckux emeHToB [[. . Menneneesa. Ilepnoasl u rpyImisl.
DU3NYECKHUl CMBICI MOPSAKOBOIO HOMEpAa, HOMEPOB NEPHOJA U TPYHIIBI SJIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
AIEKTPOHHBIX 000J0YEK aTOMOB NepBbIX 20 XUMHUeCcKUX AneMeHToB [lepuoanue-
ckou cucremsl [[. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO AJIEMEHTA IO
ero nojoxeHuto B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XMMHYECKHX JJIEMEHTOB, Me-
TaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U MEPUOAAM.

3nauenue [leprnonnueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTHUS HayKH U NpakTuku. [. 1. MenaeneeB — yd€HbIN U rpax-
JTaHVH.

Xumunyeckasi cBa3b. KoBaneHTHas (HOJspHAsE M HEMOJsIpHAsi) CBA3b. DJEK-
TPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucneHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakiuu. lIpo-
LIECChI OKHUCIIEHNS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
T'MAPOKCH]IA IMHKA C pACTBOPaMU KHUCIIOT U IIEJI0YE, TPOBEACHHUE OIBITOB, HILITIO-
CTPUPYIOUIUX MNPUMEPbl OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX pPEakUuil (ropeHue,
pEaKLUH Pa3IOKEHUSI, COCUHEHU).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YYEHUH XMMHUHU B 8 Kilacce ocy-
HIECTBIISIETCS] Yepe3 UCTOIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX MOHATHM,
TaK U TOHSTHM, SIBJISIOIIUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX MPEAMETOB €CTECT-
BEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHUS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CUHTE3, KIacCUu(PUKaIMs, EPUOTUIHOCTD, HAOIIOACHNUE, IKCIIEPH-
MEHT, MOJEIMPOBAHNE, U3MEPEHNE, MOJENb, SIBIICHUE.

@du3nka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIU]I, U30TO-
b, PAIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUIN 3apsij, BEIIECTBO, TE€I0, O0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, PU3NUECKUE BEIWYMHBI, €IUHUIBI U3MEpe-
HUs1, KOCMOC, IJTAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOIbI, MOJE3-
HBIE UCKOIIAEMBIE, TOIINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYECKasi peaKIHsA

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XH-
MUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOI0B, KNS, KAJIbLHI U KX COETMHEHU B
COOTBETCTBHHM C TIOJIOKEHHUEM JIEMEHTOB B [leproinuecKkoi CucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUIBI XUMAYECKON CBS3U. THIIBI KPUCTAIUIMYECKUX Pe-
HIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIIA KPUCTAJUINYECKOW PEHIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIaccaM HEOPTaHWUYECKHUX COEIIH-
HEHUI, TEHETHUYECKAas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBY YYaCTBYIOIIMX B PEAKUMU BELIECTB, MO TEIJIOBOMY 3 (]eKTy, o uzmMe-
HEHUIO CTENEHEH OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO y4a-
CTUIO KaTajau3aropa). JK30- U DHAOTEPMUYECKHE PEAKLIUHU, TEPMOXHUMHYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocT xumMudeckor peakuuu. [loHsiTue 00 0OpaTUMBIX U He-
00OpaTUMBIX XUMHUYECKUX peakuusax. [loHaTHe 0 TOMOreHHBIX U Te€TePOreHHbIX pe-
akiuax. [lonsitne o karanuze. [loHsTHE O XMMHUYECKOM paBHOBeCHH. DAKTOPBHI,
BIMSIOIINE HA CKOPOCTh XMMHYECKON PEAKIMM U IMOJOKEHHE XMMUYECKOTO paB-
HOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKI[UHU, DJIEKTPOHHBIM OajaHC OKHUC-
JIMTEIBbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBieHUE ypaBHEHUN OKHCIIHMTENb-
HO--BOCCTAHOBUTEJIBHBIX PEAKIMI ¢ MCHOJIb30BAaHUEM METO/a AJIEKTPOHHOro Oa-
JaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE U COKpPAIEHHBIC MOHHBbIE ypaBHEHUs peakuuii. CBOKCTBAa KHUCIOT, OCHO-
BaHU U COJIEl B CBETE MPEJCTABICHUN 00 BJIEKTPOJUTUYECKON IUCCOLUALUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB U HEMETAJIOB (TpaduTa U anmasa), CJI0KHBIX BELIECTB (XJ10-
puaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAKUUU OT
BO3/ICHCTBHS pa3NUYHbIX (DaKTOPOB, UCCIIEJOBAHUE AJIEKTPOMPOBOIHOCTH PACTBO-
POB BEILECTB, IIpoLEcca TUCCOLMALNNA KUCIIOT, IIeJIouel U cojieil (BO3MOXKHO HC-
MI0JIb30BaHUE BUJIEO MATEPHAIIOB), MPOBEACHUE ONBITOB, WILTIOCTPUPYIOIIUX MPH-
3HAKU MPOTEKAaHMsI peaklnii MOHHOro ooMeHa (0Opa3oBaHHE OCA/IKa, BBIIEICHUE
rasza, o0Opa3zoBaHUE BO/Ibl), OIBITOB, WUIIOCTPUPYIOIMINX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (FOpEeHHEe, pPEAKUUU Ppa3JI0KEHUS, COCIUHEHUs),
pacro3HaBaHNe HEOPraHUYECKUX BEUIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIIUI Ha
VIOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OO01mast xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaK-
TEpHbIE CTENeHU OkucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBAa MPOCTHIX Be-
IIECTB — raJIOreHOB. XMMUYECKHE CBOMCTBA HA TTPUMEPE XJIopa (B3aUMOJICHCTBUE C
MeTajulaMM, HEMETaJJIaMU, 1ejao4aMu). Xia0poBoaopod. ComnsiHas KUCI0Ta, XUMH-
YECKHUE CBOMCTBA, MOJIy4eHUE, TPUMEHEHHE. JIeNCTBHE XJI0Opa U XJIOPOBOIOPOIa HA
OpraHu3M YesoBeka. BaxxHenme XJopuasl U UX HAX0XKACHHE B PUPOJIE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
IIPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, pu3nvecKkre 1 XMMHUYECKHE CBOMCTBA (00IIKe KaK MpecTaBUTe-
JIs1 KJ1acca KUCJOT U crienuduyeckue). XuMHUUECKHE Peakiiu, JeKalie B OCHOBE
MPOMBIIINIEHHOT'O CI0c00a MOJIy4eHUs] CEpHOM KUCIIOThI. [IpuMenenne cepHoi Ku-
cinoThl. CoJii CepHOM KUCIIOTHI, KAYECTBEHHAs peakius Ha cyibdar-uoH. Haxox-
JIEHUE CEpbl U €€ COECOUHEHUN B MPUpOJE. XUMHUUYECKOE 3arpsi3HEHHUE OKPYXkKaro-
1Ieil cpeabl COEAUHEHUSAMU Cepbl (KUCIOTHBIE JT0KIH, 3arpsI3HEHUE BO3yXa U BO-
TOEMOB), CIIOCOOBI €r0 MPETOTBPALICHHUS.



OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
VMOHBl aMMOHMS. A30THasl KUCJIOTa, €€ MOJIy4eHHE, (PU3MUYECKUE M XUMHUYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS Kilacca KUCIOT U cnernuduieckue). Mcnomnb-
30BaHKME HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAIbHBIX yJI0OpeHun. Xu-
MUYECKOE 3arpsA3HEHUE OKpYKalollehd cpeibl COCNUHEHHUSIMU a30Ta (KUCIOTHbBIE
JIOK]IM, 3arpsi3HEHUE BO3/yXa, MOYBbI U BOA0EMOB). Docdop, auioTpOIHbIE MO-
mudukanuu pocdopa, pusndeckue u xummuueckue cporictsa. Okeun gochopa (V)
u (ocdopHas KUCIOTa, PU3NUECKUE W XUMHUUYECKHE CBOWMCTBa, moiydeHue. Hc-
noJib30BaHue GpocdaTroB B KaUECTBE MUHEPAIbHBIX y100pEHUH.

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. YTJIEpOJ, aluIOTPOIHbIE MOJIU(DHKa-
LMY, paclpoCTpaHEHUE B MNpUpoje, (PU3HUECKHE MU XUMHUYECKUE CBOMCTBA. AJ-
copouusi. Kpyrosopot yriepona B npupoje. Okcuibl yriaepoja, ux Gu3andeckue u
XUMHUYECKUE CBOMCTBA, NEHCTBHE HA JKMBBIE OPTaHU3MBI, IIOJYyYEHUE U IIPUMEHE-
HUe. DKOJIOTUYECKUE MpoOIeMBbl, CBA3aHHbIE C okcuaoM yriaepoaa (IV), rumoresa
100aIbHOTO MOTETUICHUS KJIMMaTa, MapHUKOBEIN A dekT. YronbHas KuciaoTa u eé
COJIM, UX (PU3HYECKHE U XMMHYECKUE CBOWCTBA, MOJIy4eHHE U NpuMeHeHue. Kaue-
CTBEHHasl peakiysi Ha KapOoHaT-uOHBL. Vcronb3oBaHue kapOOHATOB B OBITY, Me-
JULMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO351CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbIe HCTOYHUKH YIJIEBOJIOPOJOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYK-
Thl UX MepepaboTku (OCH3UH), UX POJib B OBITY W MpoMmbinieHHOCTH. [loHATHE O
OMOJIOTMUYECKH BaKHBIX BEILECTBAX: JKHUpax, Oeykax, yrieBoJax — M MX POJU B
KU3HH YesoBeka. MarepuanbHOE €UHCTBO OPTaHUYECKUX U HEOPTaHMUYECKHUX CO-
eIVMHEHNH.

KpeMmnuii, ero ¢pu3nueckue 1 XMMUYECKUE CBOMCTBA, OJyYEHHE U TPUMEHE-
Hue. CoequHeHMs] KpeMHus B npupoje. O01ure npeacTaBieHus 00 OKCUIe Kpem-
Hus (IV) u xpemuueBoit kucnore. CUIMKATHI, UX UCTIOJIB30BaHKUE B OBITY, B TIPO-
MBILIUIEHHOCTU. BaXKHEWIIMEe CTPOUTEIbHBIE MATEpHUalbl: KEpAMUKA, CTEKJIO, IIE-
MEHT, 0€TOH, kesie300eToH. [IpoGaeMbl 6€30MacHOr0 MCMOIb30BAHUS CTPOUTEIIh-
HBIX MaT€pUaJIOB B [IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa3I0B HEOPTAHUUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAaYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



UX MPOTEKAHMUsI, ONBITHI, OTpaXKaroLUe GU3NIECKUE U XUMUYECKHE CBOICTBA Tajio-
F€HOB U UX COEAMHEHWH (BO3MOYKHO HCIIOJIb30BAaHWE BUJECOMATEPHUAIIOB), O3HA-
KOMJICHHE ¢ oOpaslaMu XJIOpUIOB (TAJOTCHHUIOB), O3HAKOMIICHHE C 0Opasimamu
Cepbl U €€ COeTMHEHUSIMU (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB), HAOIIO-
JIeHue mpoiiecca oOyriIMBaHUs caxapa MoJ JIeMCTBUEM KOHIIEHTPUPOBAHHOW cep-
HOM KHCIIOTBI, U3yUYE€HUE XUMHUYECKUX CBOWUCTB pa30aBICHHON CEPHOM KHCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEpPUAJIOB), 00Opa3liaMH a30THBIX
u ¢GochopHbIX yI0OpeHui, moJlydeHne, coOMpanne, paclio3HaBaHUE U W3Y4YEHUE
CBOMCTB aMMMaKa, MPOBEIECHNE KaYeCTBEHHBIX PEaKlUi Ha MOH aMMOHHS U (oc-
¢daT-voH U U3ydeHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOICUCTBUE KOHIICHTPUPO-
BaHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXXKHO HCIOJIB30BaHUE BUIEOMATEpHa-
JIOB), U3yUYEHUE MOJIENEeN KPUCTAIMYECKUX PEIIETOK anMmasa, rpadura, Qysiepe-
Ha, O3HAKOMJIEHHE C MPOLECCOM aJCOpPOLMH PAaCTBOPEHHBIX BELIECTB aKTHBUPO-
BaHHBIM YIJIEM M YCTPOWCTBOM MPOTMBOra3a, MOJIy4YeHUe, coOMpaHue, pacro3Ha-
BAHME W M3YYEHUE CBOMCTB YTJIEKUCIIOrO ras3a, IPOBEICHUE KAaUYE€CTBEHHBIX PEaK-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3y4Y€HHE MPU3HAKOB UX MPOTEKAaHUsI, O3HA-
KOMJICHUE C NPOAYKUMEH CUIMKATHON NPOMBIIUIEHHOCTH, PEIIEHNE YKCIIEPUMEH-
TaJbHBIX 33J1a4 M0 TeMe «BakHelne HeMEeTaTbl U UX COCIMHEHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO11ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
uX noJioxxenus B [lepuoguueckon cucreme xumudeckux snemeHToB . . Menne-
JeeBa U CTpoeHHst aToMOB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U MeTall-
JUYECKas KPUCTAJUIMYECKAS pEETKA. DNEKTPOXUMUYECKUIN Pl HANIPSKEHUN Me-
TajioB. OU3NUECKHUE U XMMHUUYECKHUE CBOMCTBA MeTaJioB. OO0Iue CcrocoOsl momy-
4YeHUsI MeTaJUIOB. [oHATHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUThI UX
oT koppo3uu. CruiaBsl (CTaab, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHECHHE B
OBITY M IPOMBIIIJIEHHOCTH.

[[leounble MeTamuibl: NONOXKEeHUE B [leproanueckoil cucTeMe XUMUYECKUX
anemenToB /. . MeHneneeBa, CTpOCHHE UX aTOMOB, HaXOXKJeHHUE B Ipupoae. Pu-
3UYECKUE U XMMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIIbI U TH-
POKCHUBI HATPUS U Kanus. [[puMeHeHne EeT0YHbIX METAJIJIOB U KX COETMHEHMI.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KaJbLUK: TTOJ0XKeHUe B [lepuonu-
YeCKOM cucreMe xuMudeckux siemeHtoB JI. M. Menneneesa, crpoeHue ux aro-
MOB, Haxo)KJeHue B npupoae. OU3nyeckue U XMMHUYECKUE CBOWCTBA MarHus U
Kanblus. BaxkHelive coenuMHeHUs Kalblids (OKCHI, THUAPOKCHUI, coju). JKécTt-
KOCTb BOJIbI U CLIOCOOBI €€ yCTpaHEHUs!.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
. 1. Menneneesa, CTpO€HHE aTOMa, HaxOXAeHUE B pupoae. Puznueckue u Xu-
MHUYECKHE CBOMCTBa amioMUHHUSA. AMDOTEpHBIE CBOMCTBA OKCHAA U THAPOKCHAA
QIIFOMUHUS.

Keneso: nonoxxenue B Ilepuoanyeckoi cucreMe XUMUYECKHUX dJIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aTOMa, HaXOKJICHUE B pupoJe. PU3NUECKUE U XUMHU-
YyecKue CBOMCTBA xene3a. OKCuIbl, rTuIipokcuibl U conu xenesa (11) u xenesa (11I),
UX COCTaB, CBOMCTBA U MOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHUE ¢ 00pa3llaMyi METAJJIOB M CIUIABOB, UX (PU3NUYECKUMH CBOMCT-
BaMHM, U3y4YECHHE PE3YyJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO MCHOJIb30BAHUE BH-
JIEOMaTEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBHS OKCUA KAJIBLIMSI M HATPUS C BO-
7oi (BO3MOYKHO HCIOJIb30BaHUE BUAEOMATEPUAIIOB), HCCIEAOBAaHUE CBOWCTB XKE-
CTKOM BOJbI, MIpOIIECCa TOPEHMS JKele3a B KUCIOPoe (BO3ZMOKHO MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MPU3HAKOB NPOTEKAHHUS KAUYECTBEHHBIX PEaKUWid HAa HOHBIL:
MarHusi, Kajblus, aTroMuHus, uHKa, *keneza (1) u xenesa (1), mequ (II), Ha-
OJIFOJIEHHE U ONHMCAHKUE MPOLECCOB OKPAIIMBAHUS IJIAMEHN UOHAMU HATPUS, KaJIUs
U KaJblus (BO3MOXKHO HCIIOJIb30BAHKE BHJIEOMATEpUANIOB), UCCIIEOBaHUE aM(o-
TEPHBIX CBOMCTB T'MIAPOKCHAA AJTOMUHHS WM THIPOKCUAA LIMHKA, PEIICHUE JKCIIe-
pPUMEHTAIBHBIX 33]1a4 10 TeMe «BakHelne MeTaibl U UX COCIMHEHUSD.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTBa 1 Marepuaisl B IOBCEIHEBHOW XU3HM 4YeoBeKa. besonmacHoe nc-
M0JIb30BaHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. IlepBas momorp npu Xu-
MHUYECKHUX OKOT'aX U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolleld cpeabl (mpeaeiabHas AOMyCTUMas
KOHLeHTpanus BeuecTs, aanee — [[JIK). Poias XxumMun B pemieHu 3K0JI0rHYeCKUX
po0Iem.

Xumuueckuii IKCnepumMeHm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXIpeaMETHBIX CBA3EHM NPU U3yYEHUM XUMUU B 9 Kitacce ocy-
IIECTBIISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHM,
TaK U TOHSTHUH, SIBISIOIIUXCS CUCTEMHBIMHU IUISl OTIEIBHBIX MPEAMETOB €CTECT-
BEHHO--HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE TMOHATHS: HAYYHBIM (akT, TMIIOTE3a, 3aKOH,
TEOpusi, aHaJu3, CUHTE3, Kiaccu(UKalus, NEPUOIUUYHOCTb, HAOIOIEHUE, JKCIIe-
PUMEHT, MOJIEIMPOBAaHUE, W3MEpPEHUE, MOJENb, SBJICHUE, MAPHUKOBBIM 3 (eKT,
TEXHOJIOTHSI, MATEPUAJIBI.



@dusuka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TO-
Mbl, PAIMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUN 3apsijl, TPOBOJIHUKHU, MOTYIPO-
BOJHUKH, TUAJICKTPHUKH, (HOTODJIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHoe Co-
CTOSIHME BEIIECTBA, Ta3, pacTBOpP, PACTBOPHMMOCThH, KPUCTAUIMYECKAs PEIIETKA,
CIUIaBbl, (PU3UYECKUE BEIIMUUHBI, €IIMHUIBI U3MEPEHHUS, KOCMUYECKOE IPOCTPAHCT-
BO, IJIAHETHI, 3BE3/61, CONHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHusi, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, MTUTATEIbLHbIC BEIISCTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIE MOPOJBI, MOJIE3-
HBIC UCKOITAa€MBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE Pe3yNbTaThl OCBOEHUSI MPOTpaMMbl OCHOBHOTO OOIIEro 00-
pPa30BaHUsI TOCTUTAIOTCS B XOJi¢ OOyUYEHUsS] XUMUU B €JUHCTBE y4eOHON U BOC-
NUTATEIbHOW JIEATENIBHOCTH B COOTBETCTBUU C TPAAULHUOHHBIMA POCCUUCKUMHU
COLMOKYJIBTYPHBIMH U JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, MPHUHSATHIMU B
oOIecTBe mpaBujaMu U HOPMaMU TTOBEACHUS M CIIOCOOCTBYIOT MPOIECcCaM ca-
MOTIO3HAHUSI, CAMOPA3BUTHUS U COIHATH3AINN 00YJIArOIITIXCSI.

JIM4HOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh O0YYaIOIIUXCS PYKOBO-
JICTBOBAThCSA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIUpPEHUE
ONbITA JEATEILHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOpHUYE-
CKOMY U HAy4YHOMY HACIEOWIO0, NMOHMMAaHUSl 3HAYCHUS XMUMHUYECKOW HAyKH B
KU3HU COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh IOCTOBEPHON HH(OP-
Malyen O MePEeIOBbIX NOCTHKEHUSIX U OTKPBITUAX MUPOBOW M OTECUECTBEHHOM
XUMUH, 3aUHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpPOMCTBE MHUpa U 00-
1IECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

PEACTABICHUS O COUMAIBHBIX HOPMaxX M MPaBUJIaX MEKINYHOCTHBIX OT-
HOIIEHUN B KOJUICKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U APYTUX BUIAX JIEATEIb-
HOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOW NESTEIbHOCTH MPHU BBIMOJI-
HEHUU y4eOHBIX, TTO3HABATEIbHBIX 3a/1a4, BBHIMOTHEHUN XUMHUYECKUX DKCIICPU-
MEHTOB, CO3/IaHHM Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO U
B3aMMOITOMOIIM B MPOIECCE ITOM y4eOHOUM AesTeIbHOCTH, TOTOBHOCTHU OLICHU-
BaTh CBOE MOBEACHUE U TIOCTYNKHA CBOMX TOBAPUIIEH C MO3ULIUA HPABCTBEHHBIX
Y TIPAaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCIIEICTBUI MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE MTPEICTABICHUS O BEIIECTBE U XUMUUYECKON PEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISAIOILINEC
OCHOBY JIsl TOHUMAaHUS CYIIHOCTH HAyYHON KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3AX YEJIOBEKa C
MPUPOTHOM CPEOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAllPABJICHHBIC Ha TOJIyYCHUE HOBBIX 3HAHUI
0 XUMHHU, HEOOXOAUMBIE ISl OOBSICHEHUsI HAOJII0/IaeMbIX MPOIECCOB U SIBJIE-
HUM, MMO3HABATEIHHOW, WH(GOPMAIIMOHHON U YHUTATEIHCKOW KYJIBTYPHI, B TOM



YHCJIC HABBIKOB CAMOCTOSTEIbHON PabOThl ¢ Y4eOHBIMU TEKCTaMU, CIIPAaBOYHON
JUTEPaTypO, JOCTYMHBIMHU TEXHUYECKUMHU CPEACTBAMHU HHPOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHIO M IO3HAHMIO, JIIOOO3HATENIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K caMOOOPa30BaHMIO, TPOEKTHOM M HCCIEA0BATEIbCKON ACSTENb-
HOCTH, K OCO3HaHHOMY BBIOOPY HANPABJICHHOCTU U YPOBHS OOY4YEHHS B Jallb-
HEUIILIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HAHUE LIECHHOCTU XU3HH, OTBETCTBEHHOTI'O OTHOLIEHUS K CBOEMY 370-
POBBIO, YCTAHOBKHU Ha 3/I0pPOBBI 00pa3 »U3HU, OCO3HAHHUE TOCIEICTBUI U He-
MPUATUE BPEAHBIX PUBBIUEK (YIOTPEOIEHUS AIKOT0JIs, HAPKOTUKOB, KYPEHHUS ),
HEOOXOAUMOCTH COOJIO/ICHUS MpaBUJl 0€30IIaCHOCTH MpU OOpaIllEeHUU C XUMHU-
YECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K NPAKTUUYECKOMY H3YYEHHIO Mpodeccuil U TpyAa pa3iudHOro
poJia, YBXKEHUE K TPYNly U pe3yJibTaTaM TPYAOBOW JIESITEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIN BBHIOOD
MHIMBUIyaJIbHON TPaeKTOPUHU MPOAOIKEHUsT 00pa30BaHUsl ¢ y4ETOM JIMYHOCT-
HBIX UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U NOTPEO-
HOCTEH, ycrnenHou npodecCUOHAIBHON JEATeIbHOCTH U Pa3BUTHUSL HEOOXOU-
MBIX YMEHUH, TOTOBHOCTb aJalITUPOBATHCS B MPOGECCUOHATIBHON CPELE;

6) IK0JIOrHYeCKOro BOCIIMTAHMSA:

HKOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOILIEHUE K NMPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHHUE [IEHHOCTH 3J0POBOTO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOUIIEHHME K COOCTBEHHOMY
(u3nYECKOMY U MCUXUUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIIOACHHUS
npaBuil 0€301aCHOTO MOBEACHUS MPHU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTya-
LUAX, YTPOXKAIOLIUX 3J0POBBIO U KU3HM JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJTy4aeMble MPU U3YYEHUU XUMUH, IS
peleHns 3a/1a4, CBSI3aHHBIX C OKPY KAIOWIEW MPUPOIHON CPENOM, IS TOBBIIIE-
HUSl YPOBHSI SKOJIOTMUECKON KyJbTYpbl, OCO3HaHHUS TIJI00AJBHOTO XapakTepa
HKOJIOTMUYECKUX MPOOJIEM U MyTEeH UX PElICeHUs MMOCPEICTBOM METOJ0B XHUMHH,
AKOJIOTUYECKOTO MBIIIJIEHUSI, YMEHHUSI PYKOBOACTBOBAaThCS UM B MO3HABATEIb-
HOM, KOMMYHUKATUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe meTanpeaMeTHBIX pe3yibTaTOB BBIACISIIOT 3HAYUMBIE 1151 Pop-
MUPOBAHUS MUPOBO33pPEHUS 00IIEHAYyYHbIE MOHATUS (3aKOH, TEOpHSs, IPUHIIUII,
runoresa, GakT, cuctema, Ipolecc, IKCIEPUMEHT U IPYTOe.), KOTOPbI€ UCTOJb-
3YIOTCSl B €CTECTBEHHO-HAY4YHbIX YYEOHBIX MPEAMETaX U MO3BOJISIIOT HA OCHOBE



3HAHWHN U3 ATUX MPEIMETOB (DOPMUPOBATH MPECTABICHUE O IEJIOCTHON HayU-
HOM KapTWHE MHUpa, W YHUBEpPCaJIbHbIC Y4cOHBIC NEHCTBUSA (ITO3HABATEIIBHBIC,
KOMMYHUKATUBHBIC, PETYJSTUBHBIC), KOTOpbIE 00ecrneunBaroT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NEATEIIBHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiicTBUSA

Ba3oBble Jiornyeckue AeicTBUA:

YMEHUSI KCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS! TIPU OCBOCHUH
3HAHUI: PaCKPBIBATh CMbBICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTePHbIE
MIPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C IPYTUMH TOHSTHSIMU ), UCTIOJIb30BaTh
MOHATHUS JUTsI OOBSICHEHUS OTACIBHBIX (DaKTOB W SIBJICHUH, BRIOUPATh OCHOBAHUS
U KpUTEpUU I KJacCU(PUKAMKU XUMHUYECKUX BEIIECTB U XUMUUYECKHX pPEaK-
UM, YCTaHABIMBATh NMPUUMHHO-CIICJCTBEHHBIC CBSI3U MEXKIY OOBEKTaMU HU3Y-
YCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIYKTHBHBIC, JCITYKTUBHBIC, ITO
aHAJIOTUM), IeJIaTh BHIBOJIBI M 3aKITFOUCHHS,

yMEHHUE TIPUMEHSITh B TIPOIIECCE TTO3HAHUS MOHATHS (TIPEIMETHBIE U METa-
IPEeIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIOJIb3yEeMbIe B XUMHH,
peoOpa3oBbIBATH NIUPOKO MPUMEHSIEMbIE B XMMUH MOJICJIbHBIC TIPEICTABICHHUS
— XUMHUYECKHM 3HAK (CHUMBOJI 3JIEMEHTA), XUMuueckas ¢Gopmysia U ypaBHEHUE
XUMUYECKON PEaKIIUU — IPH PEIICHUH yd9eOHO-TI03HABATEIbHBIX 3a/1a4, C y4ué-
TOM 3THUX MOJIEIBHBIX MPEJCTABICHUN BBISBISATH M XapaKTEPU30BaATh CYIIECT-
BEHHBIE MPHU3HAKM M3Yy4aeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB M XUMHYE-
CKHUX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHWHHO-CIIC/ICTBEHHbBIC
CBSI3U ¥l TIPOTUBOPEUHNS B H3y4aeMbIX MPOIECCaX H SBICHHSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE UHCTPYMEHTA
MO3HAHUSA, a TAKXKE B KAYECTBE OCHOBHI JIJIsi (POPMHUPOBAHUS THUIIOTE3BI 1O TIPO-
BEpKE MPaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

MPUOOPETEHUE OMBITA 10 TIAHUPOBAHUIO, OPTAaHU3AIMKH W TMPOBEICHUIO
YUYEHUUYECKUX IKCIEPUMEHTOB, YMEHHE HAOJII0ATh 32 XOJIOM Ipoliecca, camo-
CTOSITEJIBHO TPOTHO3UPOBATh €ro pe3ysbTar, (popmMyaupoBaTh OOOOIIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICOBAHUS, COCTABISTh OT-
4ET O MpoJIeIaHHON padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOUPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HHGOPMAIHIO
Pa3IUYHBIX BUIOB U (OPM MPEACTABICHUS, MOTy4aeMyI0 U3 pa3HbIX UCTOYHHU-
KOB (Hay4YHO-TIOMYJISIpHAS TUTEPATYpPa XUMUYECKOTO COJIEP KAHMS, CIIPAaBOYHbBIC
nocoOust, pecypcbl MHTEpHETa), KPUTHYECKH OIEHWBATH MPOTHBOPEUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSATH Pa3InYHble METOABI U 3aIPOCHI TIPU MOUCKE U 0TOOpE
uH(GOPMALlMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JIi BBINOJHEHUS
y4eOHBIX U IT03HABATENIbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, TPUOOPETEHHUE OIBITA
B 00JIaCTH HCIIOJIb30BAHUSA HMH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAZICHUE KYJIBTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CHC-
TEM, CaMOCTOSITEIbHO BHIOMPATh ONTHUMANIbHYIO (hOpMY MpezcTaBieHust uHdop-
Mallid W WUIIOCTPUPOBATh pPEIIaeMble 3aJayd HECJIIOXKHBIMM CXEMaMH, Iua-
rpaMMaMu, IpyrumMu popmMamu rpapuky U UX KOMOMHALIUSAMY;

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B IpOLECCE yUeOHON U UCCIeN0-
BaTEJIbCKOW JIEATEIbHOCTH MH(OPMAILIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIb-
CKOT'O XO3SIMCTBA ¥ TPAHCHOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEBI.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUs 3a7jaBaTh BOIPOCH! (B X0jA€ auajora u (Win) JUCKYCCHM) IO CY-
IIECTBY O0OCYXIaeMoOil TeMbl, (OPMYJIHPOBATH CBOM MPEIJIOKEHUS OTHOCHU-
TEJIbHO BBIITOJIHEHUS MPEIJIOKEHHON 3a1a4H;

YMEHHS NPEACTABIATH ITOJYYEHHBIE DPE3YIbTAaThl MO3HABATEIBHOU €S-
TEIBHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTaX; JEJIaTh IIPE3EHTALNIO Pe3yJIbTa-
TOB BBINOJIHEHUSI XUMUYECKOI0 SKCIIEpUMEHTA (11a00paTOpHOTo OIbITa, Jabopa-
TOPHOU pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I10-
3HABATEIBHOW M MCCIIEOBATENBCKON NEATEIbHOCTH IPU PELIEHUU BO3HUKAIO-
MUX MpoOJeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIJIACOBAHMS MO3ULIUN
(obcyxnenusi, 0OMEH MHEHHMSIMH, «MO3TOBbIE IITYPMbI», KOOPJAMHALIMSI COBME-
CTHBIX JIEUCTBUM, ONIPENEIICHUE KPUTEPUEB IO OLEHKE KayeCTBa BBINIOJHEHHOU
paboThI U IpyTHE).

PeryisiTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe JCHCTBHS:

YMEHHUE CaMOCTOSITENIBHO ONPEAEIIATh LUENHN ACATENbHOCTH, INIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJIUMOCTU KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BEIOUpATh Hanboiee 3PPEeKTUBHBIE CIIOCOOBI PEIIEHUsT YUEOHBIX
Y TIO3HABATENIBHBIX 3a7a4, CaMOCTOSITEIBHO COCTABIISATh WJIM KOPPEKTHPOBATH
IIPEIJIOKEHHBIA aNTOPUTM JECUCTBUM IIPU BBINOJHEHUH 3aJaHUNA C YYETOM IIO-
Jy4eHUs] HOBBIX 3HAHUI 00 M3yyaeMbIX OOBEKTax — BEIECTBAaX M pEaKUusx,
OLIEHMBATh COOTBETCTBHUE MOJYYEHHOI'O PE3YyJIbTATA 3asIBJICHHOM LIENIA, YMEHHE
UCIIOb30BaTh U AHAM3UPOBATh KOHTEKCTHI, MPEIaraéMbple B yCJIOBUM 3ala-
HHM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeameTHBIX pe3yibTaTOB IO OCBOCHHMIO 00SA3aTENBHOTO CO-
Jep’KaHus, YCTAHOBJICHHOTO JaHHOU (enepanabHO pabodeil mporpaMMoM, BbI-
JEJSIIOT: OCBOEHHBIE OOYYalOIIMMKCS Hay4yHble 3HAHUSA, YMEHUS U CIOCOObI



JEUCTBUN, crienuuyecKkne Il MPEeIMETHON o0macTh «XUMUS, BUIBI Jes-
TEJILHOCTHU MO MOJYYEHUI0O HOBOTO 3HAHUS, €r0 MHTEpIpeTaluu, npeoopa3zoBa-
HUIO ¥ IPUMEHEHUIO B PA3JIMYHBIX YU4EOHBIX U HOBBIX CUTYaIlUsX.

K koniy oOydeHus B 8 kJiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATHUM: aTOM, MOJIEKYJIa,
XUMUYECKUHN 3JIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIpHAsA Mac-
ca, MaccoBasi JI0Jsl XUMUUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJSPHBIN
00bEM, OKCHJI, KUCJIOTA, OCHOBAaHUE, COJIb, AJIEKTPOOTPHUIIATEIILHOCTD,
CTENEHb OKHUCJICHMS, XUMUYECKas peakius, Kiaccuukanus peakiui:
pEaKUu COCNNHEHUS, PEAKIIMK PA3JIOKEHUS, PEAKIINU 3aMEILICHHUS, pe-
aKkIuu oOMEHa, 9K30- U PHJAOTEPMUUECKUE PEAKINU, TEIIOBOU 3(pdekT
peakiuu, siAPO aToMa, AJIEKTPOHHBIN CIION atoMa, aTOMHas OpOUTallb,
paauyc aTomMa, XUMHUYECKasl CBsI3b, MOJIAPHAsl U HETOJApHAash KOBAJCHT-
Has CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi JOJIS
BelecTBa (IIPOIIEHTHAs KOHIIEHTPAIUs1) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHITUH U
MIPUMEHSTH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAIICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsi COCTaBlIeHUs1 Gopmyn Be-
IIECTB U YPAaBHEHUI XUMUYECKUX PEAKIUN;

OTIpEIeNATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHHU-
SIX, CTENEHb OKHCIICHUSI AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPHU-
HAJIJIKHOCTh BEILECTB K OMNPEAEIEHHOMY KJIAcCy COCAMHEHUN TIO0
dbopmynam, BUJ XUMUYECKOM CBsI3U (KOBAJIGHTHAs M MOHHAs) B HEOpra-
HUYECKUX COCIMHECHUSX;

packpeiBath cMbich [lepuoandeckoro 3akona I. M. Menneneesa: ne-
MOHCTPUPOBATh IMOHUMAaHUE TEPUOJMYECKON 3aBUCUMOCTU CBOWMCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTapo;

OMUCKHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CHUCTEMbl XUMHYECKHUX DJIEMEHTOB: pa3jiMuaTh MOHSATUS «TJIaBHAs TO/I-
rpynna (A-rpynma)» u «nobdounas nmoarpynna (b-rpymnma)y, manbie u
OOJBIIE TIEPUOJBI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE HMMEIOTCS B
tabiuie «llepuogmdeckas cucrema XmMmudeckux siaemenToB JI. .
MeHeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XH-



K

MUYECKHX JIEMEHTOB (COCTaB | 3apsl sApa, 00IIee YUCIIO AICKTPOHOB
U pacmpeereHUe X M0 JIEKTPOHHBIM CIIOSIM);

KJ1acCu(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECT-
Ba, XUMHYECKUE peaKkuu (M0 YUCITY U COCTaBY y4acTBYIOIIMX B peak-
IIUU BEIIECTB, MO TEIUIOBOMY 3 (deEKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOINE XMMHUYECKHNE CBOMCTBA BEIESCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHKUE MMPUMEPAMU MOJIEKYJISIp-
HBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KauyeCTBEH-
HOTO COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUI B
Pa3ITUYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIpHYIO MaccChl Be-
IIECTB, MaCCOBYIO JOJIO0 XMMHYECKOTO 3JEMEHTa M0 (opMyJie COeau-
HEHHs, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI TIO
YpaBHEHUIO XUMUYECKON PEAKITHH;

MIPUMEHSATH OCHOBHBIC OIEPAITMU MBICIIUTECIHLHON JESITCIIBHOCTH — aHa-
JIU3 ¥ CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTeMaTH3allnIo, Kilaccuduka-
IIUI0, BBISIBJICHUE MPUYMHHO--CIECJACTBEHHBIX CBSI3€M — JUISl U3Y4YCHUS
CBOMCTB BEIIECTB U XUMHUYCCKUX PEAKIUN, €CTECTBEHHO-HAYYHBIC ME-
TOABI TO3HAHWS — HAOJIOJICHHE, W3MEPEHUE, MOJCIUPOBAHHUE, DKCIIC-
PUMEHT (peabHbIN U MBICTICHHBIN );

CJieIoBaTh TNpaBWJIaM TMOJIb30BAaHUS XMMHUYECKOM TOCYJ0M U Jiabopa-
TOPHBIM O0OPYJIOBAaHHEM, a TaK)Ke MpaBUIaM OOpAIlCHHS C BEIIEeCTBa-
MU B COOTBETCTBHH C MHCTPYKIIUSMH TIO BBITTOJTHCHHIO J1a00PaTOPHBIX
XUMHUYECKUX OIBITOB IO TIOJYUYCHHUIO U COOMPaHUIO0 Ta3000pa3HbIX Be-
miecTB (BOJOPO/Ia U KUCJIOPO/ia), IPUTOTOBIICHUIO PACTBOPOB C OMpeie-
JIEHHOM MAacCCOBOM JI0JIEd PACTBOPEHHOIO BEWIECTBA, IJIAHUPOBATH U
MIPOBOJIUTH XUMHUUYECKHE IKCIIEPUMEHTHI TT0 Paclio3HABAaHUIO PaCTBOPOB
IEJI0Ued U KUCIOT ¢ MOMOIIBI0 MHIUKATOPOB (JTakMyc, ¢eHondTane-
VH, METWJIOPAHX U APyTHe).

KOHIly oOyueHus B 9 KJjiacce TpeJMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TOHATHN: XUMHUYECKHA
AJIEMEHT, aTOM, MOJIEKyJia, MWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAaJCHTHOCTh, AJIEKTPOOTPHUILIATEIHLHOCTD, CTENEHb
OKHCJICHUS, XUMHUYECKasi PeaKlMsi, XUMUYEeCKasi CBA3b, TEIIOBOU 3(-
(deKT peakiuu, MOJb, MOJIIPHBIN O0BEM, PACTBOpP, AIEKTPOIUTHI, HE-
AIIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs] TUCCOLMAINS, PEAKIIMH HOHHOTO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIE U HEOOpa-



TUMBIE PEAKLNH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLHUU, OKHUC-
JIMTEIb, BOCCTAHOBUTEIb, OKUCJIEHUE U BOCCTAHOBIICHUE, AJUIOTPONIUS,
aM(pOTEpPHOCTh, XUMHUECKas CBs3b (KOBAJICHTHAs, MOHHAs, METaJlIIM4e-
CKasl), KpUCTAJUIMYECKasi pelI€TKa, KOppo3usi METAJUIOB, CIUIABbI, CKO-
pPOCTb XMMHUYECKON peakUuuy, MPEAENbHO JOMYCTUMAas KOHUEHTpPALHs
ITJIK BemiecTBa;

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IMOHATHH H
IPUMEHSTh 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBleHUs: (hopmyn Be-
LIECTB M YPABHEHUN XMMUYECKUX PEAKIUN;

ONPENENATh BAJIEGHTHOCTh U CTENEHb OKHUCIICHHS] XUMHYECKUX 3JIEMEH-
TOB B COCUHEHHMSIX PA3JIMYHOrO COCTABA, IPUHAMJIEKHOCTh BEIIECTB K
oTnpeAeNéHHOMY KJIacCy COEAMHEHUU Mo (opMylsiaM, BUJI XUMHUECKON
CBA3M (KOBAJICHTHAsA, NOHHAs, METAJUIMYECKAs) B HEOPTAHUUYECKUX CO-
EAVMHEHUSX, 3apsi] MOHA MO XUMHUYECKOW QopMylie, XapakTep Cpelbl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COEAMHEHHM, THI KpUCTaJLINYe-
CKOM PEIIETKH KOHKPETHOT'O BELIECTBA;

packpeiBath cMbIci [lepuoandeckoro 3akona J[. 1. Meunneneesa u ne-
MOHCTPHPOBATh €ro MOHMMAaHHE: OMUCHIBATh M XapaKTepU30BaTh Tao-
mnuHyo (Gopmy lleproguyeckoil cUCTEMbl XUMHYECKUX 3IIEMEHTOB:
paznuyaTh MOHATUS «MJaBHas moarpynna (A-rpymnma)» u «moOodHas
noarpynna (b-rpynma)», manble U OOJdbIINE MEPUOJIBI, COOTHOCUTH
0003HaueHNUsA, KOTOPhIE UMEIOTCS B MIEPUOANUECKON TabJIUIIe, C YUCIIO-
BBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKUX AJIEMEHTOB
(coctaB U 3apsn Aapa, 00IIee YUCIIO ANEKTPOHOB U PACTIPENEICHUE UX
[0 AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HU3Me-
HEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHEHUH B IpEIENax MaybIX Ile-
PHOJIOB U TJIAaBHBIX MOJATPYII C YYETOM CTPOEHUS UX AaTOMOB;
KJIACCU(PUIIMPOBATh XUMHUYECKHE AIIEMEHThI, HEOPTaHUYECKHUE BEIIECT-
Ba, XUMUYECKUE Peakuuu (10 YUCIY U COCTaBy YYacCTBYIOIIMX B peax-
IIUU BEIIECTB, 10 TEIJIOBOMY (P PEeKTy, 0 NBMEHEHUIO CTENEeHEH OKHC-
JICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATh) OOLIME U CHEU(PUUECKUE XUMHUYECKHE
CBOMCTBA MPOCTHIX U CIOKHBIX BEUIECTB, MOATBEPKIasl ONUCAHUE TIPU-
MepaMu MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHMI COOTBETCTBYIOLIUX XH-
MHWYECKHUX PEaKIIU;

COCTABJISITh YPABHEHUS 3JEKTPOJIUTUUECKON JUCCOLMALIMM KHUCIIOT, Iile-
JI0YEH U COJICU, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIUid, MOATBEPKIAIOIINX CYIIECTBOBAHUE Te-
HETUYECKOH CBS3M MEXKY BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKITHI
TIOCPEICTBOM COCTaBJICHHS JICKTPOHHOTO OajaHca dTUX PEaKIui;
MIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3TMYHBIX
YCIIOBUSIX;

BBIUMCIISITh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl Be-
IIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 0 (GopMyJie COSIH-
HEHHs, MaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, IPOBOIUTH PACUETHI TIO
YpaBHEHUIO XUMUYECKON PEAKITUH;

COOIOIaTh MpaBUiIa MOJIb30BAHUS XUMUYIECKOU TIOCY 10 1 maboparop-
HBIM 000pYJIOBaHHEM, a TaKXKe IpaBuia OOpalieHusi ¢ BEIECTBAMH B
COOTBETCTBUHM C WHCTPYKITUSMHU IO BBITOJTHCHHUIO JTAOOPATOPHBIX XH-
MHUUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPAHMIO Ta3000pa3HBIX Be-
IIECTB (aMMHUaKa U YTIEKHUCIIOTO Ta3a);

IPOBOJUTH PEAKIMK, MOATBEPKIAIONINE KAaueCTBEHHBIM COCTaB pas-
JUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPU[I-, OPOMHU/I-,
uoaua-, kapooHat-, gocdar-, criIMKar-, Cyiabdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHMSI ¥ MOHBI M3YYCHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTaHUUECKUX BEILIECTB;

PUMEHSTh OCHOBHBIEC OTNEPAIIMN MBICIUTEIHHOU JIEATETLHOCTH — aHa-
JU3 U CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATU3AIINIO, BBISBICHHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€H — ISl M3YYCHHS CBOMCTB BEIIECTB M
XUMUYECKUX PEaKINi, €CTECTBEHHO-HAYYHBIC METO/BI MTO3HAHUS — Ha-
OJIfo/IeHNEe, W3MEPEHHE, MOJCIUPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).



YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumusi: 8 Kiacc: y4eOHMK I ydaluxcsi 0011eo0pa3oBaTebHbIX
opranm3anuii/H.E. Ky3nenosa, .M. TutoBa, H.H. I'apa.-M.: Bentana-I'pad
Xumust: 9 kiace: yaeOHUK 7151 ydanuxcsi o01eo0pa3oBaTeNbHbIX OpraHu3a-
uii/H.E. Ky3unenora, 1.M. Tutosa, H.H. I'apa.-M.: Benrana-I"pad

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Xumus: 8 kiacc: meroauieckoe mocoorne /M.A. Axmeros, H.H. I'apa.-M.: Ben-
taHa-I"pad
Xumust: 9 kiacce: Mmetoandeckoe nocooue /M.A. Axmeros, H.H. I'apa.-M.: Ben-
taHa-I"pad
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

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