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[HosicuuTeIbHASA 3aNIMCKA

[IporpaMma 1O XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs COCTaBICHA HAa OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanms, mpeactaBieHHbIx B DPI'OC OO0, a Takxke Ha oOcHOBe (demepanpbHO pabodeit
MPOrpaMMbl BOCIUTAHHS U C Y4ETOM KOHIICTIIIMU TPENoJiaBaHus y4eOHOTO MpeaMera «XUMHUs» B
oOpasoBarenbHBIX opranu3anusax Poccutickoir denepammm.

[TporpaMma mo XxuMuu Ha€T MPeACTaBICHUE O IENSIX, OOIIeH cTpaTeruu 00y4YeHHsI, BOCTIUTAHUS
U pa3BUTHA OOYYAONIMXCS CPEACTBAMH YYEOHOro TIpeAMETa, YCTAaHABIMBAET 0053aTelIbHOE
MIPEeIMETHOE COJCpPKAHKE, IIPEIYCMATPUBACT PACIIPEACIICHUE €T0 10 KJIaccaM M CTPYKTYypUPOBaHHUE IO
pagenaM M TeMaM MPOrpaMMbl O XHUMHH, OIpPENeNseT KOJWYCCTBEHHBIE M KAdYeCTBCHHBIC
XapaKTePUCTUKU COJEP)KaHUs, PEKOMEHIYEeMYIO IOCIIE0BATeIbHOCTh M3YYCHHS] XUMUU C y4ETOM
MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKH YYEOHOTO TMpOIecca, BO3PACTHBIX
ocoOeHHOCTEeH 00yJaroImuXxcsi, ONpeaesieT BO3MOKHOCTH IpeaMeTa sl peaan3aluyd TpeOoBaHUNA K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMBbI Ha YPOBHE OCHOBHOTO OOMIETO
o0Opa3oBaHMs, a Takke TpeOOBaHUI K pe3yiabTaraM OOyueHHs XMMUHU Ha YpPOBHE IeJIel M3YydeHUs
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOM JEATEIIEHOCTH 00yYaromerocsi Mo OCBOCHUIO
y4eOHOTO CO/IepIKaHUsL.

OO0mas xapakTepucTHKAa Y4eOHOI0 nmpeamera

3HaHUWE XMMHU CIYXHT OCHOBOH Ui (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOILIETOCs, €ro
IPEJCTaBICHUA O MaTepHaIbHOM €IMHCTBE MHUpA, BAXKHYIO POJIb UIPalOT (opMupyemble XUMHEH
NPEJCTAaBICHUS O B3aWMOIIPEBPAIICHUAX SHEPrUd M 00 3BOIONMHU BELIECTB B MPUPOAE, O IMYTIX
peneHust r100anbHbIX NPOOJIEM yCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA - CHIPbEBOM, YIHEPTETUUECKOM,
MUIIEBOH 1 SKOJOTHYECKON 6€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHHUS.

N3ydenue xumuu:

— CHOCOOCTBYET pealln3allii BO3MOXKHOCTEH JJIsi caMOpa3BUTHUS M (POPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001ell 1 (yHKIIMOHATFHOW TPaMOTHOCTH;

— BHOCHUT BKJaJ B (OPMHPOBAHUE MBINUJICHUS M TBOPYECKUX CIIOCOOHOCTEH OOydYaroIImxcs,
HaBBIKOB MX CaMOCTOATENbHON y4yeOHOM AEATENbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIEN0BATEIbCKUX
YMEHUH, HeOOXOJUMBIX KaK B IOBCEAHEBHOM KU3HU, TaK U B PO(ECCUOHATILHON IeATEIbHOCTH;

— 3HaKOMMHT CO creuu(UKON HAy4HOTO MBIIUIEHUS, 3aKJIabIBAET OCHOBBI LI€JOCTHOTO B3I
Ha €IMHCTBO MPUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (DOPMUPOBAHUH €CTECTBEHHO-
HAYYHOH rpaMOTHOCTH 00yYaroIInXCs;

— cnocoOCTBYeT (hOPMUPOBAHHIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHUECKOE 00pa30BaHUE 00Yy4arOLINXCS.

JlaHHbIe HampaBieHHUA B OOYYEHHHM XHMMHUH OOCCIEUHBAIOTCA CHEIU(PHUKONW COJEpKAHUS
yu4eOHOro mpeaMera, KOTOPBIH SIBISETCA IMEAArorduyeckd aJalTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HayKU XMMHUH Ha OIPEIEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO o00IIero oOpa3oBaHUS OPHEHTUPOBAH HAa OCBOEHHE
00y4aroIUMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX TOHATHH XMMHH, OCHOB HEOPraHMYECKOW XHUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAUYMMBbIX IOHATHH OPraHUYEeCKON XUMHH.

CtpykTypa copepkaHus IPOTrPaMMBI [0 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTI'O TI0/1X0/1a
Kk e€ u3ydeHuto. CojeprkaHue CKJIAIbIBAETCS U3 CHUCTEMBbl MOHATUH O XHMHYECKOM DJJIEMEHTE U
BEIIECTBE M CUCTEMBI TIOHATHH 0 XUMUYECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
[0 IPUHIUIY IOCIEI0BAaTEIbHOIO PA3BUTUS 3HAHMN HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCEI'O €CTECTBO3HAHHUS;

— Ilepuogmueckoro 3akona J[.MI. MeHaeneeBa Kak OCHOBHOIO 3aKOHA XWUMHH; YYEHUS O
CTPOCHUH aTOMa U XUMHUECKOU CBS3H;

— MpPEeACTaBICHUN 00 3IEKTPOIUTHUECKON JUCCOLMALMH BELIECTB B PACTBOpAX.

Teopernueckne 3HaHUS PpacCMAaTPUBAIOTCA HAa OCHOBE OMIMPUYECKH IMOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BHBAIOTCS IIOCJIEAOBATEIFHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOJHSS
(GyHKIMN OOBSCHEHHS W IPOrHO3UPOBAHMS CBOMCTB, CTPOCHMSI M BO3MOXKHOCTEH IPAKTHYECKOIO
MPUMEHEHHS U TIOTYYEHUS U3y4aeMbIX BEILECTB.



OcBoeHne nporpaMmsbl 0 XUMHUH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEACTABIECHUSA O XUMHUECKON
COCTABJISIIOLIEH HAYYHOU KApTHUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOJBI, IEHHOCTHOTO OTHOILICHUS
K Hay4dHOMY 3HaHHUIO U METOJaM IO3HaHWsA B Hayke. M3ydeHne XMMHM IIPOUCXOJUT C IPHUBICYCHHEM
3HaHUI U3 paHee U3yYeHHBIX y4eOHBIX MpeaMeToB: «OKpyxKaromuid Mup», «buonorus. 5-7 kimacce» u
«®Pusuka. 7 Kiaace».

[Ipy m3yuyeHUM XUMHHU HPOUCXOIUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMHMYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSA, NMPAKTUYECKON AEATEJbHOCTH YEJIOBEKAa M KAaK OJHOI0o M3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3agada yueOHOTro mpeaMeTra COCTOUT B (POPMUPOBAHUHM CHCTEMBI
XUMUYECKUX 3HAHUW - BaKHEHIMX (HaKTOB, TOHATHH, 3aKOHOB W TEOPETHYECKUX IOJOKEHUMH,
JOCTYIHBIX 00O0OIEHUI MUPOBO33PEHUECKOr0 XapakTepa, si3blka HayKd, B MPUOOLIEHUN K HAyYHBIM
METOAaM IMO3HAHMS MPU U3YYEHHH BELIECTB M XUMHUYECKUX PEaKIuil, B (OPMUPOBAHUU U PA3BUTHUU
[I03HABATENbHBIX YMEHHUH U UX IPUMEHEHUU B y4eOHO-TI03HABAaTEIbHON U yueOHO-UCCIe10BaTeIbCKON
NesTeTbHOCTH, OCBOCHUH TMPABUJI O€30M1aCHOT0 OOpAIIEHUs C BEIECTBAMH B IIOBCEITHEBHON KU3HH.

Henu n3y4yeHus y4eOHOro npeamera

[Ipy wu3yyeHMH XMMHUHM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMsS BaXHOE 3HAUYCHUE
npuoOpenyu Takue e, Kak:

— (opmupoBaHUE HWHTEIIEKTYaJlbHO PAa3BUTOM JMYHOCTH, TOTOBOMl K CamMo00pa3oBaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIHHOMY MPHUHATHIO PEHICHUH, CIOCOOHON aganTHpOBaThCs K OBICTPO
MEHSOIIIUMCS YCIIOBHSIM JKU3HH;

— HamNpaBJICHHOCTh OOY4YeHUsT Ha CHUCTEMAaTHYeCKOe NPHOOIIeHHe OO0ydJarmmxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOM NEATEIbHOCTH, HAYYHBIM METOJlaM IO3HaHUs, (HOPMHUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecreyeHue YCJIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHHUIO  OOYYAIOMIMMHUCS  OMBITA
pa3HoOOpa3HOW JMeATEIbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHITHH ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHE IS PA3JIMYHbBIX BUIOB JIEATEIHHOCTH;

— ¢opmupoBaHue o00mIeH (YHKIIMOHATHLHOM M E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh U OLICHUBATH SIBICHUS OKPY’KAIOLIEro MHUpa, MCHOJb3Ysl 3HAHHUS U OIIBIT,
MOJIyYEHHBIC TIPY U3yYECHUN XUMHUH, IPUMEHAITh UX TPU PEIICHUU MPoOIeM B MOBCEIHEBHON KU3HU H
TPYAOBOM AEATEIbHOCTH;

— (opmupoBanue y 00yYarOIUXCS TyMaHUCTUYECKUX OTHOIICHWN, MOHUMAHHS I[EHHOCTU
XUMHUYECKHUX 3HAHUU TSI BRIPAOOTKH IKOJOTHYECKH IIENIECO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
NEeSITeIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBBS 1 OKPY KAIOLIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMH K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTAHUIO HA
OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaIpPaBJIEHHOCTH JAJIbHEUIIETr0 00yUYeHUSI.

MecTo yueOHOro nmpeamMera B y4eOHOM IJIaHe
OOmee ymciio 4acoB sl u3ydeHus Xxumun - 136 dacoB: B 8 kiacce - 68 gacoB (2 yaca B
HeJeno), B 9 kiracce - 68 gacoB (2 yaca B HEJIEIO).

IInanupyembie pe3yabTaThl 0CBOEHHS Y4€OHOI0 NMpeIMeTa HA YPOBHE OCHOBHOTI'O

001ero odopasoBaHus

N3yuenne XuWMUM Ha ypOBHE OCHOBHOTO OOINETO OOpa30BaHUs HAIPaBICHO HA JOCTHKCHUE
OGy‘IaIOH_II/IMI/ICSI JIMYHOCTHBIX, MCTAIIPCAMCTHBIX W NPCIMCTHBIX PE3YJIbTATOB OCBOCHUA y‘I€6HOFO
npeaMeTa.

JInyHOCTHBIE pe3yJbTaThl OCBOGHHUS IPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMA
JOCTHTAIOTCS B XOJA€ OOyYeHUS XUMHUU B €IMHCTBE y4eOHOW M BOCIUTATEIHHON NESITEIHHOCTH B
COOTBCTCTBHUU C TPAAULIMOHHBIMU pOCCHﬁCKHMH COHUOKYJIbTYPHBIMU W AOYXOBHO-HPAaBCTBCHHLIMU
LHCHHOCTSAMU, IIPUHATBIMHU B O6H_ICCTBC npaBujiaMM MW HOpMaMH IIOBCACHHA U CHOCO6CTBYIOT
nponeccamMm CaMOIIO3HAHUA, CAMOPAa3BUTUA U COLIUATTM3alluN 06yanOH_II/IXC}I.



JInuHOCTHBIE pPe3yabTaThl OTPAXKAIOT TOTOBHOCTH OO0YYAIONINXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMA M PACIIMPEHUE ONBITA JACSITEIIbHOCTH HAa €€ OCHOBE, B TOM
YHUCJIE B YACTHU:

1) naTpUOTUYECKOrO BOCITUTAHUS:

2)

3)

4)

5)

[ICHHOCTHOTO OTHOUICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY U
HayYHOMY HACIIeINIO, TIOHUMaHHS 3HAYCHHUS XMMUYECKOW HAYKH B )KU3HU COBPEMEHHOTO
o0IIecTBa, CIOCOOHOCTH BJaJeTh JOCTOBEPHOH UWHpOpManued o0 mNepeaoBbIX
TOCTHKEHUSX M OTKPBHITHSIX MHPOBOW M OTEUECTBEHHOM XMMHH, 3aMHTEPECOBAaHHOCTH B
HAyYHBIX 3HaHUSAX 00 YCTpOICTBE MHpa U OOIIECTBA;

Irpa’XIaHCKOI'o BOCIIUTaHUA:

Hpe,Z[CTaBJIeHI/IH 0O COILIMAJIBHBIX HOpMaX n npaBHnax MECKIJINYHOCTHBIX OTHOHIGHI/Iﬁ B
KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTA B OOIECTBEHHO IOJIE3HOW, y4eOHO-
HCCIIE0BATENIbCKOW, TBOPUYECKOW HW JAPYIHMX BHJAX JACSITCIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOI COBMECTHOM IEeATENbHOCTH npu BBIIOJIHEHUU y4eOHBIX,
MMO3HABATENIBHBIX 3314, BHITOTHEHUN XUMHYECKUX SKCIIEPUMEHTOB, CO3IaHUH YICOHBIX
HpOGKTOB, CTpeMJIeHI/IH K B3aUMOIIOHUMAHUWK W B3aUMOIIOMOIIIN B Hpouecce 3TOI>'I
y4eOHOU JesATEILHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IOBEICHHE M TOCTYIKH CBOUX
TOBApUUIEH C NO3ULHUM HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM OCO3HAHUSA
MOCTECTBUI MOCTYIKOB;

HCHHOCTHU HAYYHOT'O ITO3HAHUA:

MHUpPOBO33PDEHUYECKHX  IPEACTaBIEHUH O BEIIECTBE U  XMMHUYECKOH  peakiud,
COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HayKH U COCTABISIOLIMX OCHOBY
JUIL TIOHMMAaHUSl CYITHOCTH HAy4YHOH KapTHHBI MHpa, NPEACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbl, B3AaUMOCBA3X UEJIOBEKa ¢ IPUPOAHOM cpeloH, o
PO XUMHH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJYyYEHHE HOBBIX 3HAaHUN MO XUMHH,
HEOOXOIUMBIX JUTsl O0BSICHEHUS HAOII0JAEMBIX MTPOIIECCOB U SIBICHHUIA;

MO3HABATENbHOM, NH(OPMAIIMOHHON M YHUTATEIbCKOW KYJIbTYphl, B TOM YHUCIIC HaBBIKOB
CaMOCTOSITENIbHOW ~ paboThl ¢  Y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEpaTypoH,
JOCTYIHBIMU TEXHUUYECKUMH CPEICTBAMU MH(POPMALMOHHBIX TEXHOIOT U]

MHTEepeca K 00yUeHHUIO M MO3HAHMIO, JTI0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOCKTHOW M HCCIIEAOBATENBLCKOM JESITEIbHOCTH, K OCO3HAHHOMY
BbIOOpY HaNpPaBIEHHOCTU U YPOBHsI 00y4€HUs B JaJIbHEHILIEM;

(bopMHpOBaHUS KYJIbTYPHI 370POBBSI:

OCO3HAHMS IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO,
YCTaHOBKH Ha 3J0POBBIA 00pa3 KH3HH, OCO3HAHMS TIOCIICICTBHI U HEMPHUATHUS BPEIHBIX
npuBbIYEK  (YIOTpEOJICHUS  alKOTOJs, HApPKOTHKOB, KypeHHs), HE0OXOIUMOCTH
coOmro/IeHnsI MpaBuJl OE30MaCHOCTH TPHU OOpAIICeHHH ¢ XUMHUYECKHMH BEIIECTBAMH B
OBITY U peaJbHOM JKU3HU;

TPYJIOBOI'O BOCIIUTAHMUS:

MHTEpeca K MPaKTUYECKOMY U3YyUeHHUIO Ipodeccuii U Tpya pa3InyHOrO pojia, yBaKEHHUE
K TPYZAy U pe3yiabTaTaM TPYIOBOIl JESATEIbHOCTH, B TOM YHCIE Ha OCHOBE NPUMEHEHHS
NPEIMETHBIX 3HAaHUN MO0 XMMHHU, OCO3HAHHOTO BHIOOpAa MHIUBUAYAJIHHOW TPACKTOPHUHU
MPOJIOJDKEHHS 00pa30BaHMA ¢ YUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIIIECTBEHHBIX ~ MHTEPECOB M  TOTPEOHOCTEW, yCHemHON  mpodeccrnoHaTIbLHON
NEATENIBHOCTH M PAa3BUTHS HEOOXOJUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
npodeccuOHaIBLHOMN Cpejie;

6) DKOJOrMYecKOro BOCITHUTAHHS:

9KOJIOTHYECKH I[EIeCO00Pa3HOr0 OTHOUICHHsI K MPUPOAEC KAaK HCTOYHHMKY >KH3HU Ha
3emiie, oCHOBE €€ CYIECTBOBAHMSI, MOHMMAHUS I[EHHOCTU 3J0POBOrO U 0€30MacHOro
oOpaza JKHM3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HYECKOMY H
TICUXHYECKOMY 37I0POBBIO, OCO3HAHMS IICHHOCTH COOIIOJEHUS MpaBMil 0e30M1acHOTO
MOBE/ICHUS MPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINX 3/I0POBBIO U
JKWU3HU JIFOACH;



— CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJTy4YaeMble MPU H3YYEHUU XUMUH, JUIS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAloIIeW MNPUPOJHONW CpEeIoH, TOBBIIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPbI, OCO3HAHHUS INI0OATBHOTO XapaKTepa IKOJOTHUECKUX NMpodiieM
Y IyTel UX pelieHus: MOCPEICTBOM METOJI0B XUMUHU;

— DKOJIOTMYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBAaTbCSI MM B II03HABATEIIbHOM,
KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHKE.

MeranpeamerHble pe3yabTaTbl. B cocTaBe MeTanpeaMETHBIX pPe3yJIbTaTOB BBIAEISIOT
3HaYMMble JUIsI (POPMHUPOBAHUS MHPOBO33PEHUS OOIEHAYYHbIE MOHATHSA (3aKOH, TEOpUs, MPUHIIMII,
runoresa, Gakrt, cucreMa, MpoIecc, SKCIEPUMEHT U IPYTroe. ), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-
HAyYHBIX y4eOHBIX MpeaMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHUM W3 ATHUX MpeIMeTOB (OPMHPOBATH
Mpe/ICTaBJICHHE O IIeJIOCTHOW HAyyHOM KapTWHE MHpPA, U YHHUBEpCalbHbIe Yy4yeOHbIE AEWCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKAaTHUBHBIC, PETYISTHUBHBIC), KOTOpbIE 00ECHeunBalOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOW JeSTEIbHOCTH.
MeramnpeaMeTHbIe pe3ysibTaThl OCBOEHHUS 00pa30BaTENbHOW MPOTrpaMMBbl IO XHUMHU OTPAXKaOT
OBJIaJICHHE YHUBEPCATbHBIMU [T03HABATEIHHBIMU JACUCTBUSIMHU, B TOM YHCIIE:

0a3zoevie no2uuecKue 0eiucmeust:

— yMEHHE UCMOIb30BaTh MPUEMBI JOTMUYECKOTO MBIIIJICHUS TPU OCBOSHUH 3HAHUM: PaCKpbIBATh
CMBIC XMMHUYECKUX MOHATUN (BBIIEIATh UX XapaKTepHbIE NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMH TIOHSATHSIMH), HCIIOJIB30BaTh MOHATUS Ui OOBSCHEHHS OTACIbHBIX (DAKTOB U SIBICHHM,
BBIOMpATh OCHOBAHMSI W KPUTEPUM [UIsl KIACCU(PUKALMKM XHUMHUYECKUX BEUIECTB U XHMHUYECKUX
peaKIvii, yCTaHaBIMBATh NPHUYUHHO-CIECIACTBEHHBIC CBSI3U MEXAYy OOBEKTaMU H3Y4EHUs, CTPOHTH
JIOTUYECKUE pacCyXIeHus (MHIAYKTUBHbBIC, ACIYKTUBHBIC, IO aHAJOTHH), MPOBOJUTH BBIBOJBI U
3aKIIIOYCHUS;

— yMeHHE MPHUMEHSTh B MpPOLECCe IMO3HAHUS MOHATUS (TMPEAMETHbIE W METaNpeJIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XHMHH, MpPeoOpa3oBbIBaTh IIHPOKO
NpPUMEHSIEMbIE B XHMHUH MOJICJIbHBIC TPEACTABICHUS - XUMHUYECKMI 3HaK (CHMBOJI 3JIEMEHTA),
XuMuueckas Gopmysia U ypaBHEHUE XUMUYECKON peaklMy - IpHU pelIeHUH yueOHO-TT03HABATEIbHbBIX
3a7a4, ¢ y4€TOM 3THUX MOJENbHBIX NPEICTABICHUN BBIABIATH M XapaKTEpU30BATh CYIIECTBEHHBIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB - XMMUYECKUX BEIIECTB M XMMHUECKUX PEaKIUi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEJICTBEHHBIC CBA3M M MPOTHBOPEUYHMS B HM3y4aeMbIX Mpoleccax Hu
SIBJICHUSX;

Oa3zoevle ucciedosamenvckue 0eiicmeus:

— yMEHHE UCMOJb30BaTh MOCTABIEHHbIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TaKKe
B KauecTBE OCHOBBI Al (OPMHUPOBAHHS TUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

— MpuoOpeTeHre OmbITa M0 IUIAHUPOBAHHIO, OPraHU3alMM M TPOBEICHHUIO YYEHUYECKHX
HKCIIEPUMEHTOB: yYMEHHE HaOIIoAaTh 3a XOJOM IPOLecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro
pe3yabTar, (HopMyaHpoBaTh OOOOINEHUS U BBIBOABI IO pE3yJbTaTaM IMPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATH OTUET O MPOJIEIIaHHOM paboTe;

paoboma c unghopmayueii:

— yMeHHEe BBIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO PA3IUYHBIX BUIOB U
dbopM mpencTaBiIeHMs, MOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAy4HO- TOMYJspHAs JUTEpaTypa
XMUMHAYECKOTO COJEpXKaHMs, CIPaBOYHBIE MMOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLECHHBATH
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

— yMEHHUE MPUMEHATh Pa3IMYHbIC METOIBl M 3aIpPOCHl MPH MOHUCKE M 0TOOpe MHpOpMALUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBIOJIHEHUS Y4YE€OHBIX W IMO3HABATENbHBIX 3a7ad
OINpeNeIEHHOTO THMA, TNPUOOPETEHHE OIbITa B O0JIACTH HUCIOJB30BAHUSA HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpOM AaKTUBHOTO HCIIONb30BAHUS Pa3IUYHbBIX
MOUCKOBBIX CHCTEM, CAMOCTOATEIBHO BHIOMPATh ONTHUMAIbHYIO (OPMY IpEICTaBICHUs WH(POpMALUU
U WUTIOCTPUPOBATH pellaeMble 3aJauld HECJIOKHBIMH CXEMaMH, Juarpammamu, Apyrumu (opmamu
rpaduKu 1 UX KOMOMHAIIUSAMU,

— yMEHHE HCMOJb30BaTh M AaHAIM3HPOBATh B Ipolecce y4yeOHOW U HCCIIeN0BaTeNbCKON
NesTeIbHOCTH MH(GOPMAIUIO O BJIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO35ICTBA M TpaHCIOPTa Ha
COCTOSIHME OKPYKarOLIEH IPUPOJHON Cpebl;



VY oOyuaromerocss OyayT chOpMHPOBaHBI CIEIYIONINE YHUBEpPCAIbHbIE KOMMYHHKATHBHBIC
JICUCTBUSL:

— YMEHHE 3a7aBaTh BOMPOCHI (B X0J/I€ IUaioTa U (MJIM) TUCKYCCHUH) TT0 CYIIECTBY 00CYKIaeMOin
TeMbI, (HOPMYITHPOBATH CBOU MPETI0KEHHUS OTHOCUTEIHHO BBIIOJHEHHUSI PEATIOKEHHOM 3a/1a4u;

— NPUOOPETEHHE OMBITA MPE3CHTAIUN PE3yIbTATOB BBIMOTHEHHSI XUMHUYECKOTO IKCIIEPUMEHTA
(;mabopaTopHOro omeiTa, Ja0OpaTOpHO padOTHI MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOCKTA);

— 3aMHTEPECOBAHHOCTH B COBMECTHOM  CO  CBEpCTHHKAMH  IIO3HABATEIBHOW U
MCCIIEIOBATENLCKON NIEATEIHHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4é€Ta 0OIIuX
MHTEPECOB M COTJIaCOBaHMs MO3ULUN (00CyXkaeHHs, OOMEH MHEHHSIMH, «MO3TOBBIE HITYPMBD»,
KOOpJWHAIIMS COBMECTHBIX JNEHCTBUH, OIMpENeIeHHEe KPUTEPHUEB IO OIEHKE KayecTBa BBIMTOJHEHHOM
paboTHI U APYyTHE);

VY oOyuarorierocst OyayT copMUPOBaHBI CIEAYIONUE YHUBEPCATLHBIC PETYISTUBHBIC TCHCTBUS:

— yMEHHE CaMOCTOSITENIbHO OMpPENesTh LEIH AEeSTebHOCTH, IUIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BbIOUpaATh Hambosee
s dekTHBHBIE CTIOCOOBI pEelIeHUs y4eOHBIX M MO3HABATENBHBIX 334, CAaMOCTOSTEIILHO COCTABIISATH
WA KOPPEKTUPOBATh NPEMJIOKEHHBIM aqrOpUTM JIEUCTBUA TMPH BBIIOJIHEHUHU 3aJaHUN C Y4ETOM
MOJIyYEeHUsI HOBBIX 3HAHUM 00 M3y4aemblX OOBEKTaX - BEIIECTBAX U PEAKIUSAX, OICHHUBATH
COOTBETCTBHE MOIYYEHHOT'O Pe3yIbTaTa 3asiBJICHHOMN 1eIIH;

— yMEHHE HUCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MpejiaracMble B YCJIOBHUH 3a/1aHUN.

IIpenmeTHble pe3yabTaThbl OCBOEHHUS MPOTPAMMBI IO XMMHUU HA YPOBHE OCHOBHOTO OOILIErO
oOpa3oBaHUsI.

B cocraBe npeaMeTHBIX peE3yJIbTAaTOB IO OCBOEHHUIO  00S3aTENBHOTO  COJAEPIKAHUA,
YCTAHOBJIEHHOTO  JaHHOW  denepanbHOM  pabodell  mporpaMMoi,  BBIACISAIOT:  OCBOCHHBIC
00Oy4arolMMUCS Hay4Hble 3HAHUSA, YMEHHUS U CIOCOOBI JAEUCTBUM, crienuduyeckue sl TpeaMeTHON
obmactu «XUMHUS», BUIBI ACSITEILHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HWHTEPIPETAIIHH,
MpeoOpa30BaHUIO U IPUMEHEHUIO B PA3IUYHBIX YU€OHBIX M HOBBIX CUTYaIUsX.

K konmy oOyuenus B 8 kJjacce y oOydwatomierocss Oyny chOpMHpPOBaHBI CIEIYIOIINE
MpeIMETHBIE PE3yIbTaThl IO XUMUH:

— pacKphlBaTh CMBICI OCHOBHBIX XWMHUYECKUX TOHITHIA: aToOM, MOJIEKYJa, XHUMHYECKUU
JJIEMEHT, MIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOpPOAHAas M HEOJHOPOJIHAs),
BaJICHTHOCTh, OTHOCHTEJbHAs aTOMHAas W MOJIEKYJsIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsT Macca, MaccoBasi JIOJIsl XMMHUYECKOTO JJIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM, OKCHUI,
KHCIIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas peaKius,
KIacCUPUKALUA pPEaKIHid: PEaKIUH COCIUHEHHS, PEAKIUH PA3JI0KCHHs, DPEAKINH 3aMeIICHHS,
peaknuu oOMEHa, 9K30- M JIHJAOTEPMHUYECKHUE PEaKIMH, TEIUIOBOW A(DQeKT peakuwu, siApo aToma,
ANIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTaNb, PaJAMYC aroMa, XUMHYECKas CBs3b, MOJIAPHAS H
HEMnoJIsIipHasi KOBaJIGHTHasl CBsI3b, MOHHAs CBS3b, MOH, KaTHOH, aHWOH, PAacTBOp, MaccoBas JOJI
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

— WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN U MPUMEHATH 3TH MOHATHUS
MIPU OMUCAHHUM BEILIECTB U MX MPEBPAICHHIA;

— HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS COCTaBJICHHS (OPMYI BEUIECTB M YypaBHEHUU
XUMHYECKUX PEAKIIU;

— ONpEeIeNsITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHHSIX, CTENICHh OKUCIICHUS
JJIEMEHTOB B OWHAPHBIX COCOUHEHHSX, MPUHAIICIKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCy
coequHEHNI Mo (opmyrnaMm, BUJI XUMHUYECKOW CBS3U (KOBAJIEHTHAs M MOHHAs) B HEOPTraHUYECKHX
COCTUHEHUSIX,

— packpeiBath cMbica Ilepuomnueckoro 3akona J[.MI. MenaeneeBa: JIE€MOHCTPUPOBATH
MOHMMAaHHUE TEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JI€MEHTOB OT WX IIOJIOKEHUS B
[leproandeckoil cucTemMe, 3aKOHOB COXPAHEHUS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4YeHUs, 3aKOoHa ABOrajapo, OIHUCHIBAThL M XapakTEepHU30BaTh TaONIUUYHYIO (QopMy
[Teproanveckoil CHCTEMBbl XUMHYECKHX JJIEMEHTOB: pa3jnuaTh MOHSATUS «TJlaBHas moarpymma (A-
rpynma)» u «mobounas mnoarpynmna (b-rpynma)», manble u  OoNbIIME TEPUOMABI, COOTHOCHTH



0003HavYeHUsI, KOTOpble uMetoTcs B Tadnuie «llepuonnyeckas cucrema xumuueckux snemeHTos J[.U.
MeHieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij siapa, o01iee YnciIo AEKTPOHOB U paclpeaeseHUe UX TI0 AIEKTPOHHBIM CIIOSIM);

— Kjaccu(UUUpoBaTh XHUMHUYECKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XHUMHUYECKHUE
peakiy (0 YKUCITy U COCTaBy YYacCTBYIOIIMX B PEaKIMH BELIECTB, 10 TeII0BOMY 3 dekry);

— XapakTepu3oBaTh (OMHUCHIBATh) OOLIME XUMUYECKUE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/Iasi ONHCAHWE MpPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHMHUYECKUX
peaKLuii;

— MPOTHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLECHUI B pa3INYHbBIX YCIOBUSX;

— BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIIO
XMUMHYECKOT0 3JIEMEHTA M0 (OpPMYJIe COSTMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH
pacuéThl M0 ypaBHEHUIO XMMUYECKOM peaklnu;

— TPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHOM JESATEIbHOCTH - aHalu3 M CUHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEeMAaTH3aINI0, KIacCU(UKAIUIO, BBISIBICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€H - JJI M3YYEHMsI CBOMCTB BEUIECTB M XMMHUYECKHX pEaKlUi, eCTeCTBEHHO-HAyYHbIE METObI
MO3HAHUS - HAOII0JICHNE, U3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (PeabHbII U MBICICHHBIN);

— cJenoBaTh MpaBWJIaM MOJIb30BAaHUS XUMHUECKON MOCYAON U JIabopaTOPHBIM 000PYIOBaHHUEM,
a TaKKe MpaBWiIaM OOpalleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBITOJIHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO MOJYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
W KHUCJIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHONW MAacCOBOW [OJIEH pPacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M NMPOBOAMTH XMMHUYECKHE SKCIIEPHUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB
IEJI0OYEH ¥ KUCIIOT C MIOMOIIBbI0 WHIUKATOPOB (JTaKkMycC, heHONPTaATCHH, METHIIOPAHXK U IPYTHE).

K konmy oOyuenus B 9 kJjacce y oOywatomierocss Oyny chOpMHpPOBaHBI CIEIYIOIINE
MpeIMETHBIEC PE3yIbTaThl IO XUMUMU:

— PAacKpbIBaTh CMBICT OCHOBHBIX XHMHMYECKHX TIOHATUN: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYyJa, WOH, KaTUOH, aHUOH, TIPOCTOE BEIIECTBO, CJOXKHOE BEILIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPHUIIATEIBHOCTD, CTETIEHb OKUCICHHS, XUMHUYECKasi peaklus, XUMUYECKasi CBSA3b, TEIUIOBOU
adpdext peaknuu, MOJIb, MOJSIpHBIH  O00BEM, pacTBOp, OIEKTPOIHTHI,  HEIJICKTPOJIUTHI,
AJIEKTPOIUTUYECKAs JUCCOIMALUS, PEaKI[M HOHHOTO 0OMEeHa, KaTalu3aTrop, XMMHUYECKOe paBHOBECHE,
oOpaTuMble W HEOOpaTUMBIE pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE DPEAKIIMH, OKHCIUTEINb,
BOCCTAHOBUTEINIb, OKHCIICHHE M BOCCTAHOBJICHUE, AJUIOTPONHs, aM(pOTEpPHOCTb, XUMHUYECKas CBS3b
(xoBaJleHTHAs, MIOHHAs, METAJUIMUECKasi), KpUCTAJUIMUECKas PeléTka, KOppo3us METaJIOB, CILIaBBI,
CKOPOCTb XUMHUYECKON peaKkIuy, peAeabHo fonyctumas konuentpanus [1/IK Bemecrsa;

— WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKMX MOHATHI M MPUMEHSTH 3TU MOHATHS
MIPU OMUCAHHUM BEILIECTB U UX MPEBPAICHHI;

— WCMOJb30BAaTh XMMUYECKYI0 CHMBOJHKY JUISI COCTaBICHHS (OPMYJ BELIECTB U YpaBHEHHI
XUMHYECKUX PEAKIIUM;

— ONpEeneNsITh BAaJCHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKUX D3JIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K OINPEAEeIEHHOMY KIAcCy COEAMHEHUH 10
dopmynaM, BHI XHMHYECKOH CBS3M (KOBaJCHTHAs, MOHHAs, METAJUIMYEeCKas) B HEOPTaHWYECKUX
COCMHEHMIX, 3apsijJ HOHa IO XHUMUYeckoi (opmyne, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAINIMYECKON PEIIETKH KOHKPETHOI'O BELIECTBA;

— packpbiBath cMbica Ilepuogumueckoro 3akona [[.M. MenpaeneeBa U IEMOHCTPUPOBATH €ro
MOHMMAaHME: OIKCHIBATH W XapakTepus3oBaTh Tabiauunyio Gopmy Ilepuoanueckoil cucremsl
XUMHYECKHX DJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas nonarpynma (A-rpymma)»y U «moOodHas
noarpymnma (b-rpynmna)y», Masabie u 00NbIIHE MEPUOIbI, COOTHOCUTHh 0003HAYCHUS, KOTOPHIE UMEIOTCS B
NEPUOINYECKON TabiuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsj sAApa, OOIIee YUCIO AIEKTPOHOB M pacHpelesieHHe UX IO 3JIEKTPOHHBIM
CII0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCJAMHEHHH B
npejenax MajibIX EPUOIOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

— Kjaccu(UUupoBaTh XHUMHUYECKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XHUMHUYECKHUE
peaknuu (MO YUCIYy M COCTaBy Yy4YacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(pdekTy, 1o
M3MEHEHHUIO CTENeHEe OKUCIECHUS! XUMUYECKUX JIEMEHTOB);



— XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME M CHEIU(DUISCKIE XUMHUYECKHE CBOMCTBA MPOCTHIX H
CIIO)KHBIX BEILECTB, TMOJTBEP)KJasi ONHCAHWE NPUMEpPaMH MOJEKYJISIPHBIX M HOHHBIX YpaBHEHUU
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;

— COCTaBJIATh YPAaBHEHUS DJICKTPOJUTHUYECKOM JHUCCOLMAIMUA KHUCJOT, WLIEJI0Ye U COoJeH,
MOJIHBIE W  COKpalll€HHbIE ypaBHEHUS peakuuid HOHHOTO OOMEHa, YpaBHEHUS pEaKIIHii,
MOATBCPIKAAIOIUX CYIICCTBOBAHHUC TE€HETUYECKOU CBSI3HU MCKAY BCHICCTBAMH PA3JIMIHBIX KJIACCOB,

— packpblBaTh  CYIIHOCTb  OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKkUui  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATHUX PeaKIuii;

— MPOTrHO3UPOBATH CBOIICTBa BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA, BO3MOKHOCTU
IIPOTEKAHUs XUMUYECKUX IIPEBPALLCHUN B PA3JIMYHBIX YCIOBUSX;

— BBIYHCIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMEHTa 1o (GopMyJie COeIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, POBOAUTD
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKON PEaKIUU;

— co0nroaaTh mpaBuia MOJb30BAHKUS XUMHYECKOU MOCYI0ON U JIa0OpaTOpHBIM 000PYIOBaHHEM,
a TAKXC IIpaBUJId O6paH_IeHI/I5I C BCHICCTBaAMH B COOTBCTCTBUU C HHCTPYKHOUSAMHU 110 BBIITOJIHCHUIO
Ja00paTOPHBIX XUMHUYECKHUX OIBITOB IO MOJTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa
1 YTJIEKHUCIIOTO Ta3a);

— MNPOBOAWUTH PCAKIHU, IMOATBCPKAAIOIIUC Ka4eCTBEHHBIA COCTaB Pa3IMYHbIX BCHICCTB!:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUAOPOMHA-, HOIUI-, KapOoHAT-, ¢ocdaT-, CUIMKAT-, CyIbdart-,
THAPOKCUA-UOHBI, KATUOHBI daMMOHHA W HOHBI M3YUYCHHBLIX MCTAJIJIOB, IMPUCYTCTBYIOIIHMC B BOAHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

— NPHUMCHATH OCHOBHBIC OIICpallun MBICIUTEIbHOU ACATCIBbHOCTH - aHaJIu3 W CHHTC3,
CpaBHCHHC, 06061HGHI/IG, CUCTCMATHU3ALIUI0, BBIABJICHUC HNPUYUHHO-CICACTBCHHBIX CBsI3EH - JJIA
M3Y4YECHUsI CBOMCTB BEIIECTB W XMUMHUYECKHUX PEaKIHMi, €CTECTBEHHO-Hay4YHbIE METOJbl MO3HAHUS -
HaOJI0ICHNE, U3MEPEHKE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICICHHBIN).

IIpoBepsiemble TPeOOBAHMA K Pe3y/1bTATAM OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM IIPOrpaMMBbI

(8 xiacc)
Kon IIpoBepsieMble NpeAMeTHBIE pe3yJbTATHI OCBOCHHUSI OCHOBHON 00pa3oBaTe/IbHOM
NpoBepsieMOro NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabTara
1 ITo Teme: "IlepBoHaYaIbHBIC XUMHYECKHUE TIOHATHS"

1.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHH: aTOM, MOJIEKYJIa, XAMUIECKUAN
3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOTHOPOAHAs),
BaJICHTHOCTb, OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJISIpHAsI Macca, MaccoBasi I0JI1 XMMHYECKOT0 3JIEMEHTa B COeIMHEHNH, MOJISIPHBIN
00BbeM, XUMHYECKast peakLus, KiacCu(UKaIHs PEakLi: peaklini COeTUHEHUS, PeaKLuu
Pas3JIoKEHUs, PeaKLK 3aMELCHNs, peaKM1 0OMEHa, 3K30- U SHIAO0TEPMUIECKUE PeaKIH,
TETI0BOM 3 EKT peaknny, pacTBOP, MaccoBasi JOJIS BELIECTBA (TPOLIEHTHAS
KOHILIEHTpAIHs) B pacTBOpE

1.2 WIIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUECKHUX IOHATUI U IPUMEHATh 3TH MOHATHS
NpY ONMUCAHUH BELIECTB M UX MPEBPAIICHUH

1.3 UCIIOJIb30BaTh XUMUYECKYIO0 CHMBOJIMKY JJISI COCTAaBICHHS ()OPMYJI BEIECTB M ypaBHEHUI
XHMHUYECKUX peaKiuit

1.4 PacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTABa, AaTOMHO-
MOJIEKYJISIPHOTO YU€HHUs, 3aKOHa ABOrajpo

1.5 OTIPEIENIATH BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUIX

1.6 KJITacCH(UIMPOBATH XMMUUECKHIE PeakuH (110 YUCITy ¥ COCTAaBY yJacTBYIOIINX B PEAKIIUH
BEILIECTB, MO TETJIOBOMY P HEKTY)

1.7 BBIYHUCIISITH OTHOCUTENILHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB

1.8 BBIYHUCIISITH MAaCCOBYIO JOJII0 XUMHUYECKOTO DIIEMEHTA 0 (hopMyJie COCAMHEHHUS,

1.9 BBIYHCIISITH MAaCCOBYIO JOJIIO BEIIECTBA B PaCTBOPE




1.10

MIPUMEHSTH €CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS - HAaOII0JeHNEe, N3MEPEHNE,
MOJIEJIMPOBAHNE, SKCTIEPUMEHT (peaTbHBIN 1 MBICIICHHBIH )

ITo Teme: "BaxHelmu1e npeacTaBUTEIN HEOPTaHUYECKUX BEIIECTB"

2.1

PpacCKpbIBaTh CMBICJI OCHOBHBIX XUMHUYCCKUX TTOHSTHH: OKCHJ, KHUCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OTIPEIENIATEH MPUHAJICKHOCTH BEIIECTB K ONMPEACTICHHOMY KJIacCy COCTHHEHHM MO
hopmyitam

2.3

KJ'IaCCI/I(i)I/ILII/II)OBaTB HCOPraHM4YCCKUC BCIICCTBA

2.4

XapaKTepH30BaTh (OMMCHIBATDH) OOIINE XUMUYECKIE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPKasi OMMCAHKUE IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEaKIuit

2.5

IMPOrHO3UpoOBaATh CBOIiCTBa BCIICCTB B 3aBUCUMOCTH OT X KAYCCTBCHHOI'O COCTaBa,
BO3MOKHOCTH MPOTCKAHNUA XUMHWYCCKUX HpeBpaH_ICHI/Iﬁ B pa3JIMYHbIX YCJIIOBUAX

2.6

CJIEJIOBATh MPABUIIAM TIOJIb30BAHHS XUMHUECKOW TIOCYIOHN H J1a00paTOPHBIM
o0opymoBaHUEM, a TAKXKE MPaBUIaM OOpAIICHHUS C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJHEHHIO JTAOOPATOPHBIX XUMHUYECKHIX OIBITOB IO TIOJTYUYCHHIO H
coOMpaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOIa M KHCIOPOa), IPUTOTOBICHUIO PACTBOPOB
C OIIPEIeIICHHON MacCOBOM JIOJIeH PacTBOPEHHOTO BEIIECTBA, TNIAHUPOBATh U MTPOBOJIUTH
XUMHYECKHE IKCTICPUMEHTHI 110 PacliO3HABAHHUIO PACTBOPOB MIEIOYEH M KHCIIOT C IIOMOIIBIO
UHAMKATOPOB (JlakMyc, heHonTalertH, METUIOPAHK U IPYTHe)

2.7

IMPOBOAUTH paCyYCThI IO YPABHCHUTIO XHUMUYCCKOU peakunn

ITo Teme: "lleproamueckuii 3akoH U [leproamdeckas cucreMa XUMHAIECKUX dieMeHToB J[. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUUYECKast CBS3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peakuun"

3.1

PacKpBIBaTh CMBICII OCHOBHBIX XUMHYECKHX TMOHSITHIA: SIIPO aToMa, SIEKTPOHHBIN CI0H
aToMa, aTOMHas OpOUTallb, paJNyC aTOMa, XUMHUYECKas CBSA3b, TOJISAPHAS U HETIOJISIPHAS
KOBAJICHTHAS CBA3b, JIEKTPOOTPHUIIATEIIBHOCTh, HOHHAS CBSI3b, MOH, KATHUOH, aHUOH, CTCIICHb
OKHCIICHUS

3.2

KJ'IaCCI/I(i) HOHUPOBATHE XUMHUYCCKUC 3JICMCHTLI

3.3

OIMCHIBATh U XapaKTepHU30BaTh TabnmuHyto Gopmy [lepnoandeckoi cHCTEMBI XUMUYECKHX
3JIEMEHTOB: pa3NuyaTh MOHATHUS "THaBHas NoArpynna (A-rpynmna)" u "modouHas moarpymmna
(b-rpymma)", "mansie" u "0onpiune" nepuoab!

3.4

packpsiBaTh cMbIch [lepunonnueckoro 3akona JI.11. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE NePUOANIECCKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX SJIEMEHTOB OT UX
nonoxkeHus B [leproguueckoit cucteme
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COOTHOCUTH 0003HAUYCHUSI, KOTOPBIE UMEIOTCS B Tabuile "llepuonnyeckas cuctema
xuMudeckux 3neMenToB .M. MenaeneeBa" ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB U 3apsjl sapa, 00IIee YUCII0 dICKTPOHOB U
pacnpesielieHUe UX 110 SJICKTPOHHBIM CIIOSIM)

3.6

ONpEaACIIATE CTCIICHb OKHUCIICHUA DJICMCHTOB B 6I/IHapHBIX COCOUHCHUAX

3.7

OTIPEACIATH BUJI XUMUYCCKON CBS3U (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX
COETMHEHUIX

IIpoBepsiemble 3j1eMeHTHI coaep:kanus (8 kiacc)

Kon

IIpoBepsieMblii Y1eMEHT CO/leP:KAHUS

HCpBOHaqaﬂBHHe XUMHUYCCKHEC ITOHATHA

11

IIpenmeT xumuu. Posib XUMUU B ®U3HU YeJIOBEKa. XUMUS B CUCTEME HayK. Tena u
BelecTa. GU3nYeCKre CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BELIECTB

1.2

ITonsiTvie 0 MeTOMaX MO3HAHMS B XUMHH. YUCThIE BemecTBa 1 cMecH. CriocoObl pa3aeicHUs
cMmecel

1.3

ATOMBI 1 MOJIEKYJTBI. XUMHUYECKHUE 371eMEHTHL. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTsie u crokHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YICHHE

14

Xumuueckas (bopMyna. BaneHTHOCTE aTOMOB XMMUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA




coCTaBa BCIICCTB. OtHocuTelbHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIApHasd Macca.
MaccoBas 10711 XUMHAYECKOT0 3JIEMEHTA B COCTMHEHUH

15

KonunuectBo BemectBa. Monb. MonsgpHas Macca. B3auMocBsI3b KoJIu4ecTBa, MacChl U
YHCclia CTPYKTYPHBIX €IUHHMII BelecTBa. PacueTs! o hopMynaM XUMHYECKIX COSAMHEHNUN

1.6

dusnveckre U XUMUYECKHE SBICHYSI. XUMUYECKas PEaKIVsl U e¢ TPU3HAKU. 3aKOH
COXpaHEHUsI MacChI BelllecTB. XUMUYECKUe ypaBHeHUs. Kiaccudukarus XuMIIeckux
peaknuii (COeTMHECHMUSI, Pa3I0KCHUS, 3aMeIIeHNsI, 00MeHa)

1.7

XHUMUYECKHUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MTOCYIOH, C MTpaBHiIaMu paOOTHI B
mabopaTOpUH U IIPUEMaMH 00paIeHUs C JIA00PATOPHBEIM 000PYAOBAHUEM, H3YUCHUE U
onuvcanue GU3NYECKUX CBOMCTB 00pa3IloB HEOPTaHMYECKHUX BEUICCTB, HAOMIOICHUE
(u3mueckux (TUTaBICHUE BOCKA, TAsSHUE JIbA, PACTUPAHUE caxapa B CTYIIKE, KUTICHHE U
KOH/ICHCAITUS BOJBI) M XUMHUYECKUX (TOPEHNE CBEYH, TPOKAINBAHNE MEIHON MTPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KUCIIOTOH) SIBICHHA, HAOFOICHUE U OTICAaHUE MPU3HAKOB
MPOTEKAHUS XUMUYECKHUX peakinii (pa3iokKeHHe caxapa, B3aUMO/ICHCTBUE CEPHOM
KHCJIOTHI C XJIOPUIOM Oapus, pasnoxkenue ruapokcuna meau (I1) mpu HarpeBanuwy,
B3aMMOJICHCTBHE XKeje3a ¢ pactBopoM cosm Menu (11), m3ydenue crioco0oB pazaeneHus
cMeceit (C TOMOIIBI0 MarHnTa, (pUIbTPOBaHKE, BHITAPUBAHKE, JUCTUILISAIUS,
xpomatorpadus), IPOBEICHUE OYUCTKU TIOBAPSHHOM COJIM, HAOIIOICHUE U OTIFICAHUE
pe3yabTaTOB MPOBEACHUS OIBITA, MILTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHS MacChl, CO3JIaHHe
MoeNIel MOJIEKYJI (IIapoCTEePKHEBHIX )

Baxnetimue MpeACTABUTCIIN HCOPTaHNYCCKUX BCIICCTB

2.1

Bozayx - cmech razoB. Coctas Bo3ayxa. Kucinopox - aneMeHT 1 mpocToe BEeLeCTBO.
HaxoxpaeHne Kuciopoaa B Ipupo/ie, (PU3NYecKre ¥ XUMHUYSCKUE CBOUCTBA (PEaKIUu
ropenuns). Oxcumsl. [Ipumenenue kucmopoaa. CriocoObl OTydeHUsT KHCIIOpoaa B
nabopaTtopuu U MPOMBINUICHHOCTH. KpyroBopoT kuciopoa B npupoe. O30H -
AJUTOTPOITHAST MOU(DUKAIUS KUCIOPO/Ia

2.2

TemmoBoit 3G heKT XUMUIECKOH PeaKIMK, TEPMOXUMHUCCKUE YPABHEHHS, IK30- U
SHAOTEPMUYECKUE peakuy. TOMINBO: yrojib U METaH. 3arps3HEHUE BO3/lyXa, YCUICHUE
NapHUKOBOTO 3¢ deKTa, pa3pylieHUe 030HOBOTO CIOs

2.3

Bomopon - aneMeHT 1 poctoe BemiecTBo. HaxoxeHne Bogopoa B MpupoJie, GU3HUECKUe
U XUMHYCCKHE CBONCTBA, PUMEHEHHE, CITOCOOBI MoaydeHus. KucioTsl u conu

2.4

MomnspHbIit 00BeM Ta30B. PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM
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®dusnueckue cBoiicTBa Boabl. Bona kak pactBopurens. PactBopsl. HacslieHHsie u
HEHACHIIIICHHBIE PacTBOPBL. PacTBOPHMOCTE BEMIECTB B BoAe. MaccoBas J0JIs BEIIECTBA B
pacTBope. XuMHU4YECKHEe CBOMCTBA BOABL. OCHOBaHUS. POk pacTBOPORB B IpHUPOJIC U B
JKU3HM yenoBeka. KpyroBopoT BOJbI B IpUPOJE. 3arpsisHEHUE NPUPOAHBIX BoA. OxpaHa u
OUYHCTKA NPUPOTHBIX BOJ

2.6

Krnaccudukarms Heoprannieckux coeaunennii. Oxenapl. Kiaccnduxanmst OkCumoB:
cojeoOpasyromue (OCHOBHBIE, KUCIOTHBIE, aM()OTEPHBIE) H HECOIC00pasyoIIue.
Howmenxkinarypa okcuioB. Pu3nuecKue U XUMUUECKHE CBOMCTBA oKcuoB. [Tonyuenue
OKCHIOB

2.7

OcHoBanus. Kinaccuukanyst OCHOBaHUIA: MIEIOYX U HEPACTBOPUMBIC OCHOBAHUSI.
Howmenkiarypa ocHoBaHUN. PU3HMYECKUE U XUMUYECKHUE CBOMCTBAa ocHOBaHMi. [TonyueHue
OCHOBaHUI

2.8

Kucnotel. Knaccudukanus kucior. Homenknarypa kuciaor. Ou3nuecKkue 1 XUMHYSCKUE
cBoiicTBa kucioT. Psin aktuBHocTH MeTauioB H.H. bekeTtoBa. [Tosnyuenue kuciaot
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Comu. Homenknatypa coneit. @uznueckue U XuMu4eckue cBoiicta coneil. [lomyuenue
conen

2.10

T'eneTuueckas cBI3b MCKAY KJIaCcCaMU HCOPraHNYCCKUX COCI[PIHQHI/IIZ

2.11

XUMHUUECKHH IKCTIEPUMEHT: KAYeCTBEHHOE OTIPEJIEIICHHIE COJIep KaHusI KHCIOpO/ia B
BO3/yXe, MOJydyeHne, COOMpaHue, paclio3HaBaHUE U M3YUYCHUE CBOWCTB KHUCIOPO/a,
HAOJTIO/ICHIE B3aNMOJICHCTBHUS BEIIECTB C KUCIIOPOIOM U yCIIOBHSI BOSHUKHOBEHUS H
MpeKpaIIeHus TopeHus (Iokapa), 03HaKOMIICHHE C 00pa3IiaMy OKCHIOB U OITUCAHHUE FX
CBOWCTB, MOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U U3YUEHUE CBOWCTB BOJOPOIa
(Topenue), B3anmMoiericTBre Bojoposia ¢ okcuaom menu (1) (Bo3MOXKHO UCTIOIh30BaHKE




BHJICOMATEPHUAJIOB), HAOIIOACHIE 00pa3IIOB BEMIECTB KOJTUISCTBOM 1 MOJIb, HCCIIEIOBAHNE
0COOEHHOCTE PaCTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBICHUE
PpacTBOPOB € ONPEAEIEHHON MacCOBOH JI0J€M paCTBOPEHHOr0 BELLIECTBA, B3aMMOACHCTBIE
BOJIBI C METAJUIAMHU (HATPUEM M KaJibIieM) (BO3MOKHO UCIIOJIb30BaHNE BHIEOMATEPHAJIOB),
oTpezieNieHNe PaCTBOPOB KUCIIOT U LIEJI0UEH C ITOMOIIBI0 HHINKAaTOPOB, NCCIIEJOBAHNE
00pa3LoB HEOPraHMUECKUX BEIECTB PA3IMUHBIX KJIacCOB, HAOIIOICHHE U3MEHEHHS
OKpAaCK{ MHAMKATOPOB B PACTBOPAX KHUCJIOT U ILENOYEH, U3ydeHrEe B3aUMOICHCTBHS
okcuna meau (II) ¢ pacTBOpoM cepHO KUCIOTHI, KUCIIOT ¢ METAJIIIaMH, PEaKITHA
HEeHTpanu3anuy, NoJydeHHe HEPACTBOPUMBIX OCHOBAHUH, BRITECHEHHE OJTHOTO MeTalia
JPYTUM U3 PacTBOPA COJIH, PElICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Baxueimme
KJIaCCHl HEOPTAHMYECKUX COCTMHCHUH"

Ilepuoaunueckuii 3akoH u [lepuoanueckas cuctemMa XuMUYECKUX 3eMeHToB 1. 1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUUYECKasl CBS3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIC
peakIu

3.1

[TepBbie MOMBITKYN KJIACCUPUKAITUN XUMHUUECKUX 31eMEeHTOB. [IoHITHE 0 Tpymmax cXOIHBIX
3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMENTBHEIC METAJLIbI, TaIOTCHBI, UTHEPTHBIC Ta3bl).
DJIeMEHTHI, KOTOpBIe 00pa3yroT aM(OTEPHBIE OKCUABI M THIPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [lepuoanueckas cucrema XuMuieckux 3nemeHTon J[. 1.
Menneneena. KopoTkonepuoaHas u nimuHHOTIEpHoaHas Gopmbl [leproamdeckoil CHCTEMBI
xumuueckux snemeHToB [[.1. Menneneesa. Ilepuoast u rpynmbl. Du3nyueckuit CMbICIT
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUO/IA U TPYMIBI AIEMEHTA

3.3

Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30ToImbl. DiekTpoHbl. CTpoeHHE dJIEKTPOHHBIX
000J104eK aTOMOB TIepBhIX 20 XUMUYECKHX 31eMeHTOB [leprnonnyeckoii cucremsr 1. 1.
MenneneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA IO €T0 MOJIO0KEHUIO B
Ilepuonuueckoit cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX PJIEMECHTOB, METAJUTMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyIaM u nepuojam. 3uadenue [lepuoaudeckoro 3akoHa u
Tlepuouueckoil CUCTEMBI XUMUYECKUX SJIEMEHTOB JJIsl Pa3BUTHA HayKH U ipakTuku. JI.1.
MenpeneeB - y4eHbIN U TpaxIaHUH

3.5

Xumudeckast cBsi3b. KoBaneHTHas (OIsipHAs ¥ HEMOJSPHAS) CBSI3b.
DNEKTPOOTPUIATEIHLHOCTh XUMHUECKHUX 3JIEMEHTOB. MIOHHAsI CBSI3b

3.6

Crenenb okucieHus. OKHCINTEIbHO-BOCCTAHOBUTEIIHLHEIC pcaKkuuu. HpOL[CCCBI OKHUCJICHUA
1 BOocCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBHUTEIIH

3.7

XHUMUYECKHI SKCIIEPUMEHT: U3y4eHHe 00pa3IoB BEIIECTB METAJIOB H HEMETAJUIOB,
B3aMMO/ICWCTBHE TUAPOKCHIA ITMHKA C PACTBOPAMH KHCJIOT U IIEJIOYEH, POBEICHIE
OTIBITOB, WILTIOCTPUPYIONIUX IPUMEPHI OKHCIUTEFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
(TopeHue, peakIuy pa3inoKCHHS, COSTUHCHHUS)

IIpoBepsiemble TPeOGOBaHMS K pPe3y/JIbTATAM OCBOEHHS OCHOBHOM 00pa30BaTe/bHOM

nporpammsl (9 KJacc)

Kon
MPOBEPSIEMOT0
pe3yJbTara

ITpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus

1

ITo Teme: "BemecTBo 1 XUMHYecKas peakuus"
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PacKphIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX IIOHATHNA: PaCTBOP, JICKTPOJIHUTEHI,
HERJIEKTPOJIUTHI, AICKTPOIUTHUYECKAS JUCCOIMAIINS, PEAKIIMU HOHHOTO 0OMEHa,
KaTajau3aTop, XHMHYECKOE PABHOBECUE, 00paTHUMBIC U HEOOPATUMBIC PEAKIIHH,
OKHCITUTEIIFHO-BOCCTAHOBHUTEILHEIC PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTaHOBJICHHE, aJUIOTPOIHS, aM(pOTEPHOCTh, XUMHUYECKas CBsI3b (KOBaJICHTHAS, MOHHAS,
METaJTMYECKast), KpUCTAIUTMYECKasl PEelIeTKa, CIUIaBhl, CKOPOCTh XUMUYECKOH peaKIiuu

1.2

HUITIOCTPUPOBATH B3AaUMOCBA3b OCHOBHBIX XUMHYECKHUX TOHATHUH U IIPUMCHSATH OTHU IIOHATUA
IIpyu OMMCaHUHU BCUICCTB U UX HpeBpaII_IGHI/Iﬁ

1.3

COCTaBIISITh YPABHEHUA JIEKTPOIUTUUECKON TUCCOLMAIIMU KUCIIOT, IIEJI0Yel U Coel,
TIOJTHBIE ¥ COKpAIllEHHBIC YPaBHEHHS peakiiuii HOHHOTO oOMeHa




1.4

PacKpBIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINN TOCPEICTBOM
COCTaBJICHHSI AJIEKTPOHHOTO 0ajaHca 3THX peaKkuui

1.5

IMPOBOAUTH paCyYCThI IO YPABHCHUTIO XHUMUYCCKOU peakuumn

ITo temam: "Hemeraiuiel u ux coequHenus” u "MeTamibl 1 UX coeauHeHus"

2.1

XapaKTCpU30BaTh (OHI/ICBIBaTB) 06H_H/Ie n CHCL[I/I(bI/I‘lGCKI/IG XHMHYCSCKHE CBOMCTBA MMPOCTHIX U
CJIOKHBIX BEHICCTB, IMMOATBEPIKAAA OIIMCAHUEC IIPUMEPAMU MOJICKYJIAPHBIX U HOHHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIINUX XUMHNYCCKUX pCaKLII/Iﬁ

2.2

COCTaBJIATH YPaBHEHUS PEAKITU, TIOITBEPIKIAIOIINX CYIECTBOBAHNE TCHETHUECKON CBSI3H
MEXy BEIIECTBAMH PA3TUIHBIX KJIaCCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3BMOXHOCTH
MIPOTEKAHUS XUMUYECKHX TIPEBPAIIEHUI B Pa3IMYHBIX YCIOBHUSIX

2.4

CJIETOBATh MPABIJIAM TIOJIB30BaHUS XUMUYCCKOU TIOCYI0H U 1a00paTOPHBIM
00opymoBaHUEM, a TAK)KE IPaBUIaM OOpAICHHUs C BEIICCTBAMH B COOTBETCTBHH C
HHCTPYKIUSMH I10 BBIITOJHEHHIO JJAOOPATOPHBIX XUMUYECKHX OIBITOB IO MOJYUYCHHIO U
coOupaHHIo ra3000pa3HKIX BEIMIECTB (aAMMHAaKa U YTIICKHCIIOTO Ta3a)

2.5

MIPOBOJUTH PEAKINH, TIOATBEPIKIAIONIIE KaueCTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM ITyTEM XJIOPUA-, OpPOMHI-, HOAWA-, KapOoHat-, pocdat-, cuaukar-,
cyibdar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS, HOHBI U3yYEHHBIX METAIJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAaHMYECKUX BEIIECTB

ITo Teme: "XumMus u okpykaromias cpena

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XxuMuueckux noustuii: [1JIK BeliecTBa; Koppo3us METAILIIOB

3.2

MPUMEHSTH OCHOBHBIE OTIEPAINU MBICITUTEIIBHON IEATEIILHOCTH - aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMATH3AIUIO, BBISIBICHHE TIPUYNHHO-CIIC/ICTBEHHBIX CBS3EH -
JUTS U3yYICHUS CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIHA; €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS - HAOIIOCHNE, H3MEPEHUE, MOICTHUPOBAHKE, IKCIICPUMEHT (peaIbHBIN U
MBICIJICHHBIH )

IIpoBepsiemble 3jieMeHTHI coaep:kanus (9 kiaacc)

Kon

IIpoBepsieMblii Y1eMEHT CO/leP:KAHUS

BeI]_[eCTBO 1 XUMHUYCCKasA peaKlus. HOBTOpeHI/IC
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Ilepuonuueckuit 3akoH. [lepuoandeckas cucteMa XuMuueckux anemeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUECKHUX
3JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, KNS, KA U UX COSIMHEHNH B COOTBETCTBHH C
MOJIO’KEHHEM dJ1eMeHTOB B [lepromueckoil cuctemMe U CTpPOGHHEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BUABl XUMHUUECKOU CBSI3U. THUIBI KPUCTAILTUYECKUX PEIIETOK,
3aBHCHMOCTH CBOMCTB BEIIIECTBA OT THITA KPUCTAJUINIECKON PEIIETKH U BUIa XUMHUECKOMH
cBs3u. Knnaccuukanysi 1 HOMEHKIIATypa HEOPTaHUIECKUX BEIECTB (MEXTyHAPOIHAS 1
TpUBHANIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3IMYHBIM KITaccaM
HEOPraHWYEeCKNX COCTUHEHNH, TeHETHUECKas CBA3b HEOPTaHNIECKIX BEIIECTB

13

Knaccudukarus XMuMUYeCKHX pEeaKIUi 10 Pa3IMYHBIM MPU3HAKaM (TI0 YHUCITY U COCTaBY
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 110 TSIIOBOMY 3P EKTy, 0 U3MEHEHUIO CTETICHEH
OKHCIICHUSI XUMHUYECKHX 3JIEMEHTOB, IT0 00PaTUMOCTH, 110 YYACTHIO KaTalu3aTopa). JK30-
Y DHJO0TEPMHUUYECKHE PEeaKINH, TEPMOXIUMHUYECKHE yYpaBHeHUs. [loHsATHE O CKOpOCTH
XUMUYECKOHN peakinu

14

[TonsiTre 06 00paTUMBIX M HEOOPATHMBIX XUMHYECKUX pPeakiusx. [[OHATHE 0 TOMOT€HHBIX
U TeTePOreHHbIX peakuusax. [lonarue o xumuueckoM paBHoBecuu. DaKTOPHI, BAUSIIONIUE HA
CKOPOCTb XUMUYECKOH peaklny U MOJI0KEHUE XUMUYECKOTO PABHOBECHS

15

OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIC p€aKknnu, BHCKTpOHHHﬁ 0ajaHC OKHCIIUTEIbHO-
BOCCTaHOBUTECIIbHOM pCaKkuunu. CocraBieHue ypaBHCHI/Iﬁ OKHCIHUTCIIBHO-
BOCCTaHOBUTCIIbHBIX peaKHI/Iﬁ C UCIIOJIb30BAHUEM METO/JIa SJICKTPOHHOT'O Oajanca

1.6

Teopus 3NEKTPOIUTHUECCKON JUCCOLMALIMH. DICKTPOIUTHI U HEIJEKTPOIUThL. KaTnoHsl,
aHUOHBL. MexaHu3M AUCCOLUALMN BEUIECTB C PA3IMYHBIMU BUAAMU XUMUYECKOMN CBSI3H.
Crenens aucconuaiui. CHIbHBIC U ¢1a0ble 3JIEKTPOIUTHL. Peakiiy HOHHOro 0OMEHa.




YcnoBus IpoTeKaHusl peakiiii HOHHOTO 0OOMeHa, TTOJTHBIE M COKpaIlleHHbIe HOHHBIC
ypaBHEHUS peakiuii. CBOHCTBA KHCIIOT, OCHOBAaHHUH U COJICH B CBETE MPEIACTABICHHUMA 00
3JEKTpoIuTHYEeCKOM nucconuanuu. KauecrBeHHsle peakiiuu Ha HOHEL. [loHsATHE O
TUAPOJIU3E COoer

1.7

XUMHUUECKHUI IKCTIEPIMEHT: 03HAKOMJICHHE C MOJICIISIMU KPUCTAJUTMIECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB - METAJJIOB U HEMETAJUIOB (rpaduTa U aamasa), CII0KHBIX
BEIICCTB (XJIOpH/IA HATPUS ); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIIuH
OT BO3JICHCTBUS Pa3IHYHBIX (PaKTOPOB; UCCIIEAOBAHKE IEKTPOIPOBOTHOCTH PACTBOPOB
BEIICCTB, MPOIEcca AUCCOIMAINY KUCIOT, MIEI0YeH U coyiell (BO3MOKHO MCIIOIb30BaHUE
BUJICOMATEPUAIIOB); TIPOBEICHUE OIBITOB, HJUTFOCTPUPYIOIIUX MPU3HAKY POTCKAHUS
peakiuii FOHHOTO 0oOMeHa (00pa3oBaHUE 0CalKa, BhIJCICHHE ra3a, 00pa3oBaHKE BOJbI);
OTIBITOB, WILTIOCTPUPYIONIUX IPUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITHIA
(TopeHue, peakiuu pasiIoXKeHHs, COSTUHCHHS ); PACIIO3HABAHHE HEOPTAHNYECKUX BEIIECTB
C TIOMOIIIBIO KAYeCTBEHHBIX PEaKIMi Ha MOHBI; PEIICHIE YKCTIEPUMEHTAIBHBIX 3184

Hemeramisr u ux COCIMHCHUA

2.1

OO6m1as xapaKTepuCTHKa TaTOTeHOB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
crenieHn okuciieHus1. CTpoeHre U (PU3NIEeCKHUE CBOMCTBA MPOCTHIX BEUIECTB - TAJIOTCHOB.
XuUMHYECKHe CBOMCTBA HA pUMeEpe XJiopa (B3aMMOCHCTBUE C METa/IaMH, HEMETAJUTAMH,
mesnouamu). XiopoBonopoa. ConsHasi KHCIOTa, XUMHYECKHE CBOMCTBA, ITOJIyIeHHE,
npuMeHeHue. JleicTBre Xjopa v XJI0pOBOI0OPO/ia Ha OpraHu3M yejoBeka. Baxkueiine
XJIOPHUJIBI U X HAXOXKJICHHUE B TIPUPO/IC

2.2

OO6mmas xapakTepucThka 31eMeHToB VIA-Tpymmmbel. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTepHbIE CTeTIeHU OKuciIeHus. CTpoeHue U (PU3MYECKUE CBONCTBA MPOCTHIX BEIECTB -
KHCIIOpOJIa ¥ CePhl. AJUTOTPOIHBIE MOAU(PUKAIINK KICIOPOIa U Cepbl. X UMUYECCKUE
cBolicTBa cepbl. CepoBOZOPO, CTpOCHHE, (PU3HYECKHE 1 XUMUYeCKUe cBoiicTBa. OKCHIBI
cepbl KaK MPECTaBUTEIHN KUCIOTHBIX OKCHIOB. CepHas KucloTa, GU3NIEcKue U
XUMHYECKHE CBOWCTBA (00IIMe KaK MPEJCTABUTENS KJIACcCa KUCIIOT U CICIIM(DUUIECKUE).
XUMHUUYECKHE PEeaKIIUH, JIeXKAIIe B OCHOBE MPOMBIIIIICHHOTO CIIOC00a MOYyYEeHUS CEPHOI
KkucIoThL. [Ipumenenne. Comu CepHON KUCTIOTHI, KAUeCTBEHHAS PEaKITHs Ha CYIb(haT-HoH.
HaxoxeHune ceprl U ee COeTMHEHMIA B TPUPO/IE. XUMUIECKOE 3arps3HEHUE OKPYIKAIOIIeH
CpEeJIbl COCTMHEHHSIMH CePhI (KUCIOTHBIE JTOXKIH, 3arPA3HEHUE BO3/IyXa U BOJJOEMOB),
CITOCOOBI €T0 MPEOTBPAIICHUS

2.3

OO01as XxapakTepucTHKa 3eMeHTOB V A-rpymibl. OcCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCICHHUA. A30T, paclpoCTpaHEeHHE B MPUPOE, GUINIECKIE U
XUMHUYECKUE CBoMcTBA. KpyroBopot a3ora B mpupoie. AMMHUAK, ero pU3n4ecKue u
XUMHYECKHUE CBOWCTBA, MONy4YeHUE U MpuMeHeHne. Conu aMMOHYSI, WX (pu3nueckue u
XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiysi Ha HOHBI aMMOHUS. A30THast
KHCJIOTa, €€ TIoTydeHue, (PU3NUECKUEe U XUMUYECKHe CBOHCTBA (00IIHe KaK MPEACTaBUTENS
KJ1acca KUCIOT U crienupudeckue). Mcmonp3oBaHne HUTPATOB U COJICH aMMOHUS B
KaueCTBE MUHEPAIBHBIX YA00pEHUH. XUMHUECKOE 3arpsi3HEHUE OKPYKAFOIIEH Cpebl
COETMHEHISIMH a30Ta (KUCIOTHBIE TOXK/IH, 3arpsi3HEHNE BO3/yXa, TOYBBI H BOJIOEMOB)

24

®docdop, aotponHsie Moanpukanyuu dpochopa, Gu3NUIECKUe U XUMUUECKUE CBOHUCTBA.
Oxcun pocdopa (V) u dochopHas kucioTa, HU3HMUECKUE U XUMHUECKUE CBOHCTBA,
nosryuerue. Mcmonp3oBanue ¢hochaToB B KAYSCTBE MUHEPATBLHBIX YI00PECHHIA

25

OO6mas xapakTeprcTuKa 31eMeHToB [V A-rpynmnsl. Oco0eHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTENICHN OKUCICHUS. YTIepO, aJUIOTPOITHbIE MOAU(UKALINH,
pacnpocTpaHeHHe B pUpoJe, GU3HIECKHE U XUMHUUECKHAE CBOWCTBA. AICOpOIHs.
Kpyrosoport yriepona B npupoze. OKCHIBI yIiiepoa, ux (GU3n4ecKue 1 XUMUIECKUE
CBOMWCTBa, AEHCTBUE HA KUBbIE OPIraHU3MBbI, 10JIy4YEHNE U IPUMEHEHUE. DKOJIIOTUUECKUE
po0JIeMbI, CBA3aHHbIC ¢ OKCHIOM yriepona (IV); runoresa riio0aibHOr0 MOTSIUICHHUS
KJIMMaTa; MapHUKOBBIN 3 GeKT. YToMbHas KUCIOTa U €€ CONU, UX (PU3nvecKkue u
XMMHYECKHE CBOIMCTBA, MOJlyYyeHre 1 MpuMeHeHue. KauecTBeHHas peakus Ha KapOoHaTt-
WOHBIL. Vcrons3oBaHne KapOOHATOB B OBITY, MEIHUITUHE, IIPOMBIIIEHHOCTH M CEILCKOM
XO3SICTBE

2.6

IlepBoHAYaIbHBIC TIOHATHS 00 OPTAHWYECKHX BEIMIECTBAX KaK O COSTUHEHUAX YTIIepoia
(MeTaH, 3TaH, STHICH, alleTHIICH, dTAaHOJ, TIIUICPHH, YKCyCHAs KUCI0Ta). X cocTaB u
XuMHUeckoe crpoeHue. [loHaTHe 0 OMONIOrHYECKU BaXKHBIX BEIIECTBAX: KUPAX, OCNKaXx,




yrji€eBoaax - U X pOJik B )XKU3HU YCJIOBCKA. MaTepHaanoe CIAUHCTBO OPraHNYCCKUX U
HEOPraHU4CCKUX COCTMHEHUMN

2.7

Kpemuuii, ero ¢puszndeckue 1 XUMUYECKUE CBOMCTBA, MOMYyUYCHHUE U IPUMEHEHHE.
Coemunenus kKpeMHUs B pupoze. Obmrue npeacrasieHus o0 okcuae kpemaus (IV) u
KpeMHHeBO! kucioTe. CHIIMKATHI, KX MCIIONIb30BaHNE B OBITY, METUIIIHE,
MPOMBINIUICHHOCTU. BaskHEHIIIHe CTPOUTENBHBIC MaTepHAIIbI: KEpaMUKa, CTEKIIO, IIEMEHT,
OeToH, xene300eToH. [IpobaemMbr 6€30MacHOTO UCTIOIL30BAHUS CTPOUTEIHLHBIX MAaTEPHAIOB
B [TIOBCEJHEBHOM KU3HU

2.8

XUMUYECKHUH SKCIIEPUMEHT: U3ydeHre 00pa3I[oB HEOPraHMYECKUX BEIICCTB, CBOWCTB
COJISTHOM KHCJIOTHI; TPOBEICHIE KaUECTBEHHBIX PEAKINI Ha XJIOPHI-MOHBI U HAOIIOICHNE
MIPU3HAKOB WX MPOTEKAHUS; OTBITHI, OTPaXarolue (PU3NISCKUEC U XUMHUYCCKUE CBOHCTBA
TaJIOTCHOB M UX COSIMHEHUH (BO3MOXKHO HCIOB30BaHUE BUICOMATEPUATIOB);
O3HaKOMJICHHE C 00pa3IaMu XJIOPHUIOB (TaJOTEHUIOB); O3HAKOMIIEHHE C 00pa3IiaMu CEphl
U €€ COeTMHEHUAMHA (BO3MOYKHO HCITOJIb30BaHUE BUACOMATECPHAIIOB); HAOIIOICHHE
mporiecca OOyTrIuBaHMs caxapa Mo/ ISHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI,
W3yYEeHUE XUMUYECKUX CBOWCTB pa30aBIeHHON CEPHON KHUCIOTHI, IPOBEICHUE
KaueCTBCHHOH peakiluu Ha Cy/Ib(haT-uOH U HAOJI0CHHE IPU3HAKA €€ IPOTCKaHMS,
03HaKOMIIEHHUE ¢ (PM3UYECKUMU CBOMCTBaMH a30Ta, (hocdopa 1 uX COeTMHEHMIA (BO3MOXKHO
MCIIOJIb30BaHKE BUIEOMATEPHAJIoB), 00pa3uaMu a30THBIX U HocOpHBIX y10OpeHHId;
MoJiyueHue, COOMpaHue, paclio3HaBaHUE U U3YUCHHE CBOMCTB aMMHaKa; IPOBEICHUE
KaueCTBCHHBIX PEAKIIMi HA MOH aMMOHUS B (Poc(haT-uOH U U3yUCHHUE MTPU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIB30BAaHUE BUACOMATEPHUAIIOB); U3YUCHUE MOJIEICH KPUCTAUTMICCKIX
peleToK anMasa, rpadura, GyJuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aJICOPOIH
PacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM IPOTHBOTA3a;
nosrydeHue, cCoOMpaHue, paclio3HaBaHNUE U H3yYCHHE CBOMCTB YTICKUCIIOTO rasa;
MPOBEICHUE KAYSCTBCHHBIX PEaKIIMii Ha KapOOHAT- U CHIIMKAT-HOHBI U U3yUYCHHE
MIPU3HAKOB WX MPOTEKAHUS; 03HAKOMIICHHE C TIPOAYKIIUEH CHIMKATHON IPOMBIIIIIEHHOCTH;
pelIeHue 3KCIEePUMEHTANIBHBIX 3a/1a4 10 TeMe "'BaxkHelre HeMeTauibl U X COeAMHECHUS "

MeTanibl ¥ UX COeTUHEHUS

3.1

OO01ast XapakTepPUCTHKA XUMUYCCKHUX 3JIEMEHTOB - METAJIIOB HA OCHOBAHUU UX TIOJIOKEHUS
B Ilepuonnueckoil cucteMe xumuueckux annemeHToB JI.1. MeHeneeBa v cTpoeHus
atomoB. CTpoeHue MeTaJIoB. MeTamunueckast CBsI3b U METANIMYECKasi KpUCTATUIMYECKAast
peueTka. DIEeKTPOXUMUYECKUN Psii HATIPSHKECHUN METAILJIOB

3.2

dusnyeckre u XUMUIECKUE CBOMCTBA MeTaIToB. OOITHE CIOCOOBI TTOTYICHHS METAJIIOB.
[TonsTHE O KOPPO3UU METAILTOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPpo3uH. CIIIaBsl
(cTame, 4yryH, TIOpaTIOMUHMIM, OPOH32) U UX IPUMEHEHHE B OBITY U TIPOMBITIILICHHOCTH

3.3

[lenounbie MeTaIIBL: TONOXKEHUE B [leproauueckoil cucreMe XUMUYECKUX 2JIEMEHTOB
.. Menneneesa; CTpOCHUE UX aTOMOB; HaXOxAeHUE B mpupoae. duzndeckue u
XUMHIYECKHE CBOWCTBA (Ha puMepe HaTpus U Kanus). OKCHIBI U TUAPOKCUABI HATPHS U
kanus. [I[prMeHeHne MeT0YHbIX MEeTAIIOB U MX COSUHEHUN

3.4

[[enouHO3eMeNbHBIE METAJLIIBI MAarHUH U KaNbIUil: onoxxenue B [lepuonnueckoit cucteme
xuMHu4ueckux snemMeHToB [[.M. MeHieneeBa; CTpO€HHE UX aTOMOB; HAXOXKJIE€HUE B IPUPOJIE.
®du3nyueckre U XUMUYECKUE CBOMCTBA MarHus U Kanblus. Baxxuelue coequHeHus
KaJbIUs (OKCUJI, THIPOKCHUJL, COIHN). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHUS

3.5

AntoMuHM: iosioxkenue B [lepuoandeckoit cucreme XuMuueckux snemeHTon .M.
MeneneeBa; CTpOCHUE aTOMa; HAXOXKICHUE B Ipupoae. Pu3nueckue U XUMUIECKUE
CBOICTBa anmroMUHUS. AMGBOTEPHBIE CBOWCTBA OKCHJIA U THIPOKCHIA ATTFOMUHUS

3.6

Kenezo: monoxenue B [lepuoanueckoii cucreme xumuueckux snemenros .M.
MeHnzeneeBa; CTpOCHUE aTOMa; HAXOXKICHUE B pupoze. Ousndeckne U XUMUIECKUC
cBoiicTBa xene3a. OKCUApI, THIAPOKCUABI U comu xkenesa (I1) u xxenmesa (II1), ux cocras,
CBOICTBA U MOJIyYEHHE

3.7

XHUMUYECKHUH SKCIICPUMEHT: O3HAKOMJICHHE C 00pa3ilaMy METaJUIOB U CIDIABOB, UX
(hUBNYECKUMU CBOMCTBAMH; U3yUCHUE PE3yTbTATOB KOPPO3UH METAILIIOB (BO3MOXHO
UCTIOJIh30BaHUE BUICOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOCHCTBUS OKCH/IA KaJbIIUs U
HATPUS C BOJOW (BO3MOXHO UCTIOIH30BAHUE BUACOMATEPUAIIOR); UCCIICIOBAHUE CBOWCTB




’KECTKOW BOJBI; ITpoIlecca TOPEHUS JKelre3a B KUCIopo e (BO3MOYKHO UCITIOJIH30BAHHE
BHJICOMATEPHUAJIOB); IIPU3HAKOB IPOTEKAHMS KAaY€CTBCHHBIX PEaKITHi Ha HOHBI (MarHus,
KaJIBITUS, aTFOMUHYS, ITUHKA, kene3a (11) u xenesa (I1I), meau (11); HaOnroneHue u
OIHMCaHWe TPOIIECCOB OKPAIIMBAHUS TNIAMEHU HOHAMH HATPHS, KaTus U KaIbITHs
(BO3MOYKHO MCIIOIB30BAaHKME BUACOMATEPUAIIOB); UCCIeI0BaHIHEe aM(DOTEPHBIX CBONCTB
TUIPOKCH]IA ATFOMUHUS ¥ THAPOKCHIA IIMHKA; PEIICHNE SKCIIEPUMEHTAIBHBIX 33144 10
TeMe "BakHeHIme MeTauisl M UX COSIUMHEHUA"

XuMud U OKpyXxarolas cpeia

4.1

Hosgrie MaTepHralibl U TCXHOJIOTUU. BemecTBa n MaTcpuabl B HOBCCI[HGBHOﬁ KHU3HU
YeJIOBeKa. XUMUS U 300pPOBEE. be3omnacHoe uCI0bp30BaHNE BEIIECTB U XUMHUISCKUX
peaxunﬁ B 6I:ITy. HCpBaH MoMOuIb NpHU XUMHUUYCCKUX OXKOrax U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XMMHUIECKOE 3arps3HCHIE OKPYKAIOIIECH CPeIbl
ITIJIK. Pois XxuMum B pelIeHHH SKOJIOTHIECKUX podiieM. [IpupoaHbie HCTOUYHUKH
YTIEBOIOPOIOB (YTOJIb, IPUPOIHBIHN Ta3, HEPTH), IPOIYKTHI UX MEPepabOTKH, UX POIb B
OBITY ¥ TIPOMBITINIEHHOCTH

4.3

XHUMUYECKHUH SKCIIEPUMEHT: U3ydeHre 00pa3IioB MaTeprasoB (CTEKIIO, CIIaBbl METAJLIOB,
MOJIUMEPHBIC MaTEPUAITbI)

IIposepsiembie Ha OI'D no xumMuu TpedoBaHNs K pe3yJbTaTaM 0CBOCHHUSI OCHOBHOI

0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon
MPOBEPSIEMOT0
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOCHUSI
OCHOBHO# 00pa3oBaTe/IbHOM MPOrPaMMBbI OCHOBHOT0 0011ero 00pa30BaHUs HA OCHOBE
@I'oC

1

IIpencraBnenue:

11

0 TTI03HABAEMOCTH SIBIICHUMN IIpUPOJbl, IOHUMAHUC 00BEKTHBHONM 3HAUNMOCTH OCHOB
XUMUYCCKON HAYyKH KaK obmactu COBPEMCHHOT'O €CTCCTBO3HAHU A, KOMIIOHCHTA 06H.[el>i
KYJbTYPbI U HpaKTI/I‘lCCKOﬁ ACATCIIBHOCTH YCJIOBCKA B YCIIOBUAX COBPEMCHHOI'O 06H.I€CTBa;
IIOHMMAaHUE MECTAa XUMUHU CPEAU NPYTUX €CCTCCTBEHHBIX HAYK

1.2

0 HAYYHBIX MCTOJaX IMO3HAHU, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U TCOPCTUUCCKUX
METOJaX UCCIICAOBAHUA BEIICCTB U U3YYCHUA XUMHUYCCKUX peaKHHﬁ; YMECHHUE UCIIOJIB30BaTh
MOJCIN I O0OBSICHEHHUSI CTpPOCHHA aTOMOB U MOJICKYJI

1.3

0 cepax mpodecCHOHAIBHOM JeSTELHOCTH, CBSI3aHHBIX C XUMUEH ¥ COBPEMEHHBIMU
TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha JOCTHXCHHUAX XHMUYECKOW HAYKH, YTO TIO3BOJUT
00yJaronmmMcs paccMaTpuBaTh XUMUIO Kak cepy cBoeit Oymyieii mpoQeccHoHaILHOM
JISATEIILHOCTH U CIIENIaTh OCO3HAHHBIN BBIOOP XUMUH KaK MPOQPHUILHOTO ITPeIMeTa MpH
Tepexoic Ha YPOBEHb CPEAHETO OOIEeTro 00pa3oBaHUs

BJ'Ia,I[eHI/IC CHCTEMOM XMMUYCCKHUX 3HAHUU U YMCHHUC NPUMCHATL CUCTEMY XUMHUYCCKUX
3HaHHfI, KOTOpasd BKJIOYACT:

2.1

BaKHEHIIINE XUMUYCCKHE TIOHSATHUS: XUMUICCKHI AIIEMEHT, aTOM, MOJICKYJIa, BEIECTBO,
MIPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIHAS U HEOAHOPOIHAS CMECh, OTHOCUTEIHLHBIC
aTOMHAas ¥ MOJICKYJISIpHAs MacChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MOJISIPHEIN 00BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHSIS ), XUMUIECKasT PEaKITus,
peaKuu COSAVMHEHUS, PEaKIIUU PA3TIOKEHISI, PEaKIMK 3aMEIICHHS, PeaKIlni oOMeHa,
TEIUI0BOM 3 (HEKT peakiuu, IK30- U SFHIOTCPMHUUECKUE PEaKIIUU, PACTBOP, MACCOBAsH OJIS
XUMHYECKOT'0 3JICMEHTA B COCAMHEHNH, MacCOBAs OJIS M MPOLIEHTHAS KOHLICHTPAIUS
BEIIECTBA B PaCTBOPE, SAPO aTOMA, SJCKTPOHHBIN CIIOW aTOMa, aTOMHasi OpOUTAITh, PAJHYC
aToMa, BAJICHTHOCTh, CTENICHh OKHUCIICHUS, XUMUYECKasl CBS3b, AIEKTPOOTPHIIATEIIEHOCTD,
HO_HS[pHaSI nu HeHOJIf[pHaSI KOBAJICHTHAs CBA3b, HOHHAs CBA3b, MCTAJUNIMYCCKAA CBA3b,
KpI/ICTa.HJII/IT-IeCKaSI peuleTKa (aTOMHaSI, HOHHAasA, MCTAJIJIMYCCKasd, MOJ'ICKy.HS[pHaH), HOH,
KaTHOH, aHUOH, 3JIEKTPOJIUT ¥ HEAIEKTPOIIUT, HIICKTPOTUTHUYECKAS TUCCOIHALINS, PEAKIINN
HOHHOTO O0OMEHA, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINY, OKHCIUTEIb 1
BOCCTaHOBHUTEJIb, OKUCJICHUE U BOCCTAHOBJICHHE, 3JICKTPOJIN3, XUMHYSCKOE PaBHOBECHE,
oOpaTuMble 1 HEOOpaTUMBIE PEAKIIUU, CKOPOCTh XUMUYIECKOW peakinu, katanuzarop, [1JIK,
KOPPO3US METaJIOB, CILIABHI




2.2

OCHOBOIIOJIAraloIIre 3aKOHBI XUMHH: 3aKOH COXPAHCHHSI MaCcChI, IEPHOIUICCKUH 3aKOH
J.1. Menneneena, 3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3 TEOPUU XUMUU: aTOMHO-MOJICKYJISIPHAS TCOPUS, TEOPUS ITCKTPOIUTUICCKON TUCCOIUAIITU

3 Brnaaenue ocHOBaMM XUMHUUYECKON TPaMOTHOCTH, BKITIOUAIOIIEH:

3.1 YMEHHE TIPABIIILHO UCIIOJIB30BaTh M3YUCHHBIC BEIECTBA U MATSPUAIEI (B TOM YHCIIE
MUHEpaJbHbIe YI0OPEHHUs, METAIUIBI U CIUTABBI, IPOIYKTHI IEPepabOTKH MPUPOTHBIX
WCTOYHHUKOB YTIICBOJIOPOIOB (YTJIsl, TPUPOTHOTO Ta3a, He(hTH) B OBITY, CEIIBCKOM XO35HCTBE,
Ha TIPOM3BOJICTBE ¥ IOHMMAaHUE 3HAYCHUS )KUPOB, OCITKOB, YIIIEBOIOB JIJIsl OpraHU3Ma
YeNoBeKa; yMeHNe MPOTHO3UPOBATh BIMSHUE BEIECTB M XMMUYECKUX MTPOIIECCOB HA
OpraHu3M YelIOBeKa U OKPYKAIONIYIO IIPUPOTHYIO CPETy

3.2 YMEHUE WHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSIMU JIPYTUX YUEOHBIX MPEIMETOB

3.3 HAJTMYKE OMBITA PAbOTHI C PA3TUYHBIMUA UCTOUHHUKAMH HH(DOPMAIMK TI0 XUMHUH (HAyYHAs U
HAYYHO-TIOITYJISIPHAS TUTEPATypa, CIIOBAPH, CIPABOYHUKU, HHTCPHET-PECYPCHI)

3.4 yYMeHHUe O0BEKTHBHO OIICHUBATh HHPOPMAITHIO O BENIECTBAX, HX MPEBPAICHHUIX H
MPAKTHYECKOM MPUMEHEHUU ¥ YMEHHE UCTIONIb30BaTh €€ IS PEIICHHS yIeOHO-
MO3HABATEIHHBIX 3a/1a4

4 Bragenre ocHOBaMU MOHSATHITHOTO ariiapaTta i CHMBOJIMYECKOTO S3bIKA XUMHH JJIs
cocTaBieHUsI (DOPMYIT HEOPTaHUIECKHX BEIIECTB, YPABHCHUN XUMUYECKUX PEaKIIUi;
ocHoBamu xuMuueckoit HomeHKIaTypsl (IUPAC u TpuBHabHOMN)

5 YMeHue 00bACHATH CBSI3b MOJIOKEHMS dIeMeHTa B [lepruouieckoii cucteMe ¢ YUCITOBBIMU
XapaKTePUCTUKAMH CTPOCHUS aTOMOB XUMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa,
o0I11Iee YUCIIO AIIEKTPOHOB), PACTIPE/ICIICHUEM DIICKTPOHOB 10 SHEPTETHUECKUM YPOBHSIM
ATOMOB TIEPBBIX TPEX MMEPUOAOB, KATHS U KaJIbIIHUs

6 IIpencrarieHue 0 NEPHOANICCKON 3aBUCHUMOCTH CBOWCTB XUMUIECKUX JIEMEHTOB (pagimyc
aToMa, JIIEKTPOOTPHUIIATENEHOCTh ), IPOCTHIX U CIOXHBIX BEIIECTB OT MOJ0KEHHSI
anemeHTOB B [leproaudeckoil cucteme (B MaJIbIX IEPUOIaX U TJIABHBIX MOATPYIIIAX) U
3IIEKTPOHHOTO CTPOCHUS aToMa

7 YMeHune KnaccupuuupoBars:

7.1 XUMHYECKHE IIEMEHTHI

7.2 HEOpPraHUYECKUE BEUIECTBA

7.3 XUMHUYECKUE PEeaKIun

8 YMeHue onpeensTh:

8.1 BAJICHTHOCTD U CTETICHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB, 3aps]] HOHA

8.2 BUJ] XUMUYECKOH CBSI3U U TUI KPUCTAJUTUIECKON CTPYKTYPHI B COSIMHECHUSIX

8.3 XapakTep cpelibl B BOJHBIX PACTBOPAX BENIECTB (KHCIOT, OCHOBAHHIA)

8.4 OKHCIUTENb U BOCCTAHOBUTEIb

9 YMeHne xapakTepru3oBath GU3NYECKHe U XUMHICCKHUE CBOMCTBA!

9.1 MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJIOPO, TpaduT, anmas, KpeMHHUH, a30T, pocdop,
cepa, XJIOp, HaTPUH, KaJIHii, MarHUH, KaIbINH, aTIOMUHAMN, )KEJIe30)

9.2 CJIOXHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX PaCTBOPOB (BOJa, aAMMHUAK, XJIOPOBOAOPOI,
CEpPOBOZIOPO, OKCHUIIBI U THAPOKCHUIBI MeTauioB I - IIA rpymm, amromunus, meau (1),
uuHKa, sxesnesa (11 u I1I), okcunsr yraepona (II u IV), kpemuus (IV), azora u docdopa (111 u
V), cepst (IV u VI), cepaucras, cepHas, a30THcTas, a30THas, pocdopHas, yroabHas,
KpEMHHEBAs KHCJIOTa U HX COJIH)

9.3 MIPOTHO3UPOBATh U XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHUSI, TPUMEHEHHUE BEIISCTB B 3aBUCHMOCTH OT UX CBOHCTB, BOBMOXKHOCTb MTPOTEKAHUS
XUMHAYECKHX MTPEBPAIICHUH B PA3INIHBIX YCIOBHIX

10 YMeHue cOCTaBIIATh MOJICKYJISPHBIC U HOHHBIC YPaBHEHUS PEaKIUid, B TOM YHUCIIE:

10.1 peakiuii HOHHOro oOMeHa

10.2 OKHCITUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIui

10.3 WITIOCTPUPYIONIMX XUMHISCKHE CBOMCTBA M3YUCHHBIX KJIACCOB (IPYIT) HEOPTaHHIESCKUX

BEIIIECTB




10.4

IMMOATBEPKAAOIIUX I'CHETUYCCKYIO B3aMOCBA3b MEXK Y HUMU

11 YMeHre BBIYHCIATH (IPOBOJUTH PACUeThl):

11.1 OTHOCHTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JOJTIO
XUMHYECKOTO 3JIEMEHTa B COEMHEHUN

11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €TO0 MACCy, 00hEM r'a30B

11.4 0 YPaBHEHUSAM XUMHUIECKUX PEAKIMA U HAXOIUTh KOJIMIECTBO BEIIECTBA, 00BEM H MacCy
peareHToB WM MPOAYKTOB PEeaKIIUU

12 Bnanenue (3HaHMEe OCHOB):

12.1 OCHOBHBIMH METOJaMH HayIHOTO ITO3HAHUS (HAOIOICHHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJICTIMPOBAHKE) TIPY U3yYCHUH BEIIECTB U XUMUYCCKUX SBJICHHI; YMEHUC
chopMynupoBaTs IpoOIEMy U MPEATIOKUTH IYTH €€ PEIICHHS

12.2 0e30macHoi paboTHl C XUMUYECKUMH BELIECTBAMH, XUMHUYECKOH MOCYA0H 1 TabOpaTOPHBIM
o0opymoBaHUEM

12.3 npaBuIaMu 6€301MacHOTO 00pAaIeHHsI ¢ BEIIECTBAMM, UCIIOJIb3yEMBIMU B TTOBCEAHEBHOM
JKU3HU, PAaBUJIAMHU TIOBEJICHUSI B LIEISIX COCPEKEHUS 37J0POBhSI U OKPYKAOIIEH MPUPOTHOMN
CpeIlbl; MIOHMMAaHKeE Bpea (OTaCHOCTH) BO3IEHCTBUS HA KUBBIE OPTaHU3MBI OIIPEeIEHHBIX
BEIIECTB, CIOCOO0OB YMEHBIIIEHHUS U MPEAOTBPALICHHUS X BPEIHOTO BO3ICHCTBUS

13 Hanuuue npakTHYecKiX HaBBIKOB TUIAHUPOBAHUS M OCYIIECCTBICHHS CIICIYIOIINX
XUMHYECKHX IKCIIEPHIMEHTOB:

131 W3YYCHUE W OTNIHCAaHUE (PU3NICCKIX CBOWCTB BEIIECTB; 03HAKOMIICHHE C (PU3NICCKUMH U
XUMHYECKUMU SBJICHUSMU; OTIBITHI, HIUTIOCTPUPYIOIINE PU3HAKH MTPOTEKAHUS XUMHUIECKHIX
peakuui

13.2 U3y4YeHHE CTI0COO0B pa3eieHUs! cMeceit

13.3 MOJTyYeHHe KUCIOPO/a M N3YUYEeHHE er0 CBOMCTB; MOIY4YeHNE BOIOPOIa U U3YUICHHE ETO
CBOCTB; IMOJIy4YEHHUE YTIIEKUCIIOTO Ta3a U U3yYeHHUE €ro CBOWCTB; MOMydeHUEe aMMHUaKa U
H3y4YEHHE €r0 CBOMCTB

134 MIPUTOTOBJICHUE PACTBOPOB C OMPEACIICHHON MacCOBOM JIOJICH paCTBOPSHHOTO BEIIECTBA

135 MPUMEHEHUE MHIUKATOPOB (JIaKMyca, METUIIOpaxka U GheHojipTaIenHa) 1JIs ONpeacICHHS
XapakTepa cpelbl B paCTBOpax KUCIOT U IIesouei

13.6 WCCJICJIOBAHNEC U OMTUCAHHUE CBOWCTB HEOPTAHWYECKUX BEIISCTB PA3JIMIHBIX KIIACCOB;
M3yYeHUE B3aUMOJICHCTBHS KUCIIOT C METaJUTaMH, OKCHIAMH METAJJIOB, PACTBOPUMBIMH U
HEPACTBOPUMBIMH OCHOBAHUSIMH, COJISIMU; TIOTYYCHUE HEPACTBOPUMBIX OCHOBaHUI;
BBITECHCHUE OJJHOTO METaJuIa APYTUM M3 paCTBOPA COJIH; UCCIICOBaHNE aM(pOTEPHBIX
CBOMCTB TMIPOKCH/IOB aTIOMUHUS U ITUHKA

13.7 pelIeHre SKCTIEPUMEHTAITBHBIX 3a/1a4 110 TeMaM: "OCHOBHBIE KJ1aCcChl HSOPTaHMYECKUX
coeuHeHU"; "DnexTpoauTrueckas auccouuanus”; "BaxkHeiye HeMeTalbl U UxX
coenunenus”; "BaxkHelme MeTauibl M UX COeqUHEHU"

13.8 XUMHYECKHE IKCTICPUMEHTHI, HJUTFOCTPUPYIOIINE TPU3HAKH MTPOTEKAHUS pEaKIuii HOHHOTO
o0MeHa; Ka4eCTBEHHBIEC PEAKIINH Ha MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX MOHBI: XJIOPHI-
, Opomua-, voaua-, cyiandar-, hocdar-, KapOOHAT-, CUIUKAT-aHUOHBI, THIAPOKCHUI-UOHBI,
KaTHOHBI aMMOHUSI, MaTrHUS, KaJIBIUS, aTFOMUHIS, Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA

14 YMeHue:

14.1 MIPEJICTABNIATh PE3YJIbTAaThl SKCIIEPUMEHTA B JOPME BBIBOJIOB, JOKA3aTEILCTB, IPa(UKOB U
TaOJIUI ¥ BBISBIATH SMIUPUIECKUE 3aKOHOMEPHOCTH

14.2 YCTaHABIIUBATh CBSI3U MEWKAY pealbHO HAOIIOMaeMbIMA XUMHUYCCKUMU SIBJICHUSMU H

MPOIECCAMH, TIPOUCXOIAIINMHA B MAaKPO- © MUKPOMHUPE, OOBACHATH MPUINHBI
MHOT000pa3us BEIICCTB




IlepeueHb 1eMEHTOB cO/iep:KaHUsI, TPOBEPsIEMbIX HA OCHOBHOM I'OCY/IapCTBEHHO IK3aMeHe 10

XUMUH
Kon IIpoBepsieMblii 3JIeMeHT COdePKAHUS
1 [lepBoHaYaTbHBIE XUMUYECKUE TTOHSITHS
11 UYucreie BemecTBa U cMecu. CriocoOb! pas/iesieHus: cMecei
1.2 ATOMBI 1 MOJIEKYITBI. XUMHUYECKHUE 371eMEHTHL. CHMBOJIBI XUMHYECKHUX 3JIEMEHTOB.
IIpocTsie 1 cOKHBIE BEIIECTBA.
1.3 Xumudaeckas popMyiia. BaleHTHOCTh aTOMOB XMMHYCCKHX JIEMEHTOB. CTEIICHb
OKHCIICHUS
14 3aKOH MMOCTOSIHCTBA cocTaBa BeecTB. OTHOCHTENbHAS aToMHas Macca. OTHOCHUTENbHAS
MOJIEKyJIAIpHas Macca. MaccoBast 0I5l XUMUYECKOT0 AJIEMEHTA B COSTNHEHHUH
15 Konnuecto BemectBa. Mok, MonsipHas Mmacca. MousipHbIii 00beM Ta30B. B3anMocBs3b
KOJIMYECTBA, MACCHI ¥ YMCIIAa CTPYKTYPHBIX €TUHHII BEIIECTBA
1.6 dusnveckre 1 XUMUIECCKHE SBICHYSI. XUMUYECKas PEaKIvsl U e¢ TPU3HAKU. 3aKOH
COXpAHEHHUs MaCcChl BeIECTB. XUMHUYECKUE YPaBHEHNUS
2 Tlepuonuueckuii 3akoH u [leproanyeckas cucteMa XUMHUUECKUX AnemeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB
2.1 Ilepuonuueckuit 3akoH. [lepuoandeckas cucteMa XuMuueckux snemeHToB ..
Menneneesa. [lepuoas! u rpynmbsl. DU3HUECKUil CMBICI TOPSIKOBOIO HOMEPa, HOMEPOB
TIEPUO/IA U TPYIIIBI DJIIEMEHTA
2.2 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30ToImbl. DiekTpoHbl. CTpoeHHE dIIEKTPOHHBIX
000J104eK aTOMOB TIepBhIX 20 XUMUYECKHX 31eMeHTOB [lepuonnyeckoii cucremsr 1. 1.
Meunneneena
2.3 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYECKHX JIIEMEHTOB MEPBBIX TPEX NEPHOAOB,
KaJusi, KaJIbIus (pajinyca aTOMOB, 3JICKTPOOTPHUIIATEIBHOCTH, METAIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB) M MX COEAMHEHUH B COOTBETCTBUH C MOJIOKEHUEM 3JIECMEHTOB
B Ilepuoinueckoil cucteMe U CTPOEHWEM MX aTOMOB
3 CtpoeHue BelecTBa
3.1 Xummueckast cBs3b. KoBajeHTHas (ONpHAs M HEMOJSAPHAS) CBS3b.
DIEKTPOOTPULATENFHOCTh XUMUUECKUX dJIEMEeHTOB. MloHHas cBs3b. MeTaimuueckas CBs3b
3.2 TumB! KPUCTANIMIECKIX PEIIETOK (aTOMHAsI, MOHHAS, METAJNINYECKasi), 3aBUCUMOCTh
CBOWCTB BEUIECTBA OT THUIIA KPHUCTAUIMYECKON PEIIETKH U BHA XUMUIECKOH CBS3H
4 Baxneiimme npencTaBuTeNN HEOPraHMYECKUX BellecTB. HemMeTamnbl 1 uX coeInHEeHMS.
MeTamisl ¥ BX COeAMHEHUS
4.1 Krnaccudukaliius 1 HOMEHKIIATypa HEOPraHMYSCKUX COSTUHEHHM: OKCHIOB
(coneobpa3yrolire: OCHOBHBIC, KUCIOTHBIE, aM(OTEpHbIC) U HECOJICO0Pa3yIOIIHE;
OCHOBaHUH (I1€JI0YX ¥ HEPACTBOPUMBIE OCHOBAHMSI); KUCIOT (KHCIOPOACOAepKALIHNE 1
0ECKHCIIOpOIHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPeIHUX M KHUCIIBIX)
4.2 Du3nvecKre 1 XUMUIECKIE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB: BOAOPOAA, XJI0pa,
KHCIIOpOJIa, CEPHI, a30Ta, ocdopa, yriepoaa, KpeMHHS
4.3 Du3nvecKre 1 XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIUTHS, HATPUS, KaJIH,
MarHus ¥ KaJblys, aIFOMUAHUS, Kene3a. DICKTPOXUMUICSCKHUHA Psiji HAPSHIKEHUH METaIIJIOB
4.4 DuU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOJIHBIX COEIMHEHUN HEMETAILIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, aMMHUAKA
4.5 dusnyeckre U XUMUIECKHE CBOMCTBA OKCHIOB HeMeTauioB: cepsl (IV, VI), azora (11, IV,
V), docdopa (111, V), yraepona (II, IV), kpemaus (IV). IlomydeHne oKCHI0B HEMETAIIIOB
4.6 XuMHUYECKHE CBOWCTBA OKCH0B: MeTaoB A - IIIA rpynm, nunka, meau (1) u xxenesa (11,
I1I). ITomydeHre OKCHIIOB METAIIIIOB
4.7 XUMUYECKHE CBOHCTBA OCHOBAaHUI B aM()OTEPHBIX THAPOKCHUIOB (HA TIPUMEpE
THIIPOKCHUIOB aTIOMUHUS, JKeJie3a, TuHKa). [lomydyenne ocHOBaHMH 1 aMOTEPHBIX
THUAPOKCHUIOB
4.8 OO0u1re XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOJOPOTHOM, CEPOBOAOPOAHON, CEPHUCTOMH,




CEpHOH, a30THOH, PochHOpHOM, KpEMHHEBOH, YroabHOH. Oco0bIe XUMHUYCCKUE CBOMCTRA
KOHIIEHTPUPOBAHHOM CEpHOM U a30THOM KHUCIOT. [Tosydenne kuciaor

4.9 OO01mue XuMUYecKre CBoicTBa cpenHux coieil. [lomyuenue coneit

4.10 ITonyuenue, cobupanme, pacrio3HaBaHHUE BOJAOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIEKUCIOTO
rasa B JlabopaTtopuu

411 ITonyyenne amMmmuaka, CEpHON U a30THOM KUCJIOT B IPOMBINIITICHHOCTH. OOIIHE CITOCOObI
MOJTyYEHUS] METaJIIOB

4.12 I'eHeTrueckast CBSA3b MEXY KIIACCAMU HEOPTaHUYECKUX COCAHMHEHHUN

5 XUMUYECKHE PEaKIIH
51 Krnaccugukanyst XAMUYECKUX PEaKInii Mo pa3udHbIM MPU3HAKAM: TI0 YHUCITY U COCTaBY

Y4aCTBYIOIIUX B PCAKIUN BCIICCTB, IO TCIIJIOBOMY BCI)CI)GKTY, 10 U3MCHEHMIO CTCIICHEH
OKHCJICHHUA XUMHYCCKHUX 3JICMCHTOB

5.2 TemnoBoit 3¢ GeKT XUMUIECKOH PeaKIMK, TEPMOXUMHUCCKUE YPABHEHHS. DK30- U
SHAOTEPMUYCCKUE peakiui. TepMOXUMUYECKIE YPaBHEHUS

5.3 OKHCIUTENTFHO-BOCCTAHOBUTENBHBIE peakini. OKUCINTENN U BOCCTAHOBUTENH. [Iporiecch
OKHCIICHHSI | BOCCTAHOBJICHUSI. DJICKTPOHHBIN OallaHC OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHOM
peaxium

54 Teopus dIEKTPOTUTHICCKON qucconuaiy. KaTHOHBI, aHHOHBI. DJICKTPOJIMTH
HERNIEKTPOIUTHI. CHIBHBIC U cl1a0bIe 31eKTPONUThL. CTENeHD TUCCOITUAIIH

55 Peaknun norHOTO0 0OMEHA. Y CJIOBHS MPOTEKAHUS PEAKIIUi HOHHOTO 0OMEHa, ITOTHBIC U
COKpaIllcHHbIC HOHHBIC YPaBHEHHS PEaKIUit

6 XUMHS U OKpYIKaroIias cpeia
6.1 BemecTBa 1 MaTepuanbl B MOBCEHEBHOM )KU3HU YeIoBeKa. be3onacHoe ucmonbp30BaHne

BEIIECTB U XUMHUUECKUX peakuii B 1abopaTopun 1 ObITy. [lepBas momomps npu
XMUMUYECKHX 0JKOTaX U OTPaBJICHUIX

6.2 XHUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH cpelibl (KUCIOTHBIC 0K U, 3aTrPS3HEHUE ITOYBHI,
BO3J/IyXa M BOJIOEMOB), CIIOCOOBI ero npenorepamnienus [IpenensHas qomycTumas
koHreHnTparus BemecTB (I1JIK). Pormp xuMun B pelieHnN SKOJIOTHIECKUX MTPOOIeM.
Ycunenre napHUKoBoro 3¢ dekra, pa3pylieHre 030HOBOTO CII0s

6.3 IIpumenenue cepsl, a30Ta, pochopa, yriepoaa, KpeMHHS ¥ HX COCTUHECHHH B OBITY,
MEJIUIIHE, POMBIIIIICHHOCTH U CEITLCKOM X03siiicTBe. [I[puMeHeHne METaJUIOB | CILIABOB
(cTamp, 4yryH, TIOPATIOMUHAN, OpPOH3a) B OBITY M MPOMBIIIJICHHOCTH UX COCIUHEHUM.
[oHsTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOPPO3HU

6.4 [IpupoaHbIC HCTOYHUKH YTIIEBOJAOPOAOB (YTOib, MPUPOHBIN Ta3, HEPTH), MTPOAYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U POMBIIILIEHHOCTH

6.5 IlepBoHavanbHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX YTIIepoaa
(MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJI, TJIMIICPUH, YKCYCHAas KucioTa). [lonstue o
OMOJIOTHUECKH BaKHBIX BEIIECTBAX: JKUPAX, O€NKaxX, YIIIeBOaX - M UX PO B KU3HU

YenoBeka
7 Pacuertsr:
7.1 o GopmysiaM XMMUYECKUX COCTUHCHUH
7.2 Macchl (MacCOBOI) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKUM YPAaBHEHUSIM

Conep:kanue y4eOHOr0o npeamera

Copepxannie 00yueHus B 8 KJjacce.

[TepBoHavyaJIbHBIE XUMUYECKUE TTOHSITHS.

[Ipenmer xumuu. Posb XuMuu B )KU3HU 4YeloBeKa. XUMUSA B CUCTEME HayK. Tena m BewiecrTna.
du3nYecKre CBOMCTBA BEIIECTB. ArperarHoe cOCTOsiHUE BeliecTB. [loHsiTHE 0 MeTomax MO3HAHUS B
xumun. Yucrteie BemecTBa u cMecu. CriocoObl pa3aeNieHus: CMECEH.

ATOMBI M MOJIEKYJIbI. XUMUYECKUE 3JIeMEHThl. CUMMBOJIBI XUMHYECKHUX 3JIeMeHTOB. [IpocThie u
CJIOXKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumunyeckass (opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENbHASI MOJIEKYJIsIpHast Macca. MaccoBast
JI0JIS1 XUMHUYECKOTO 3JIEMEHTa B COETMHEHHUU.

KonuuectBo BemectBa. Mosnb. MonsipHass macca. B3auMocBsi3b KOJMYECTBA, MACChl M YHCIIA
CTPYKTYpHBIX €IMHHUII BeulecTBa. Pacué€Tsl o hpopmynam XUMUYECKUX COETUHEHUH.

DuU3nYeCKUe U XUMUYECKHE SBICHUS. XUMUYECKasl peakius U €€ NpU3HAKU. 3aKOH COXPaHEHUs
Macchl BellecTB. XuMUYeckue ypaBHeHHs. Kiaccupukanus XUMHUYECKMX peakIuil (CoequHEeHMUs,
pa3noXKeHUs, 3aMeIeHUs, OOMEHA).

XWMHYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM TOCYIOW, MpaBWJIaMH pabOTHl B
nabopaTtopur U npuéMaMu oOpaleHus ¢ J1abopaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OIMCAHUE
(bu3MUECKUX CBOWCTB 00pa3I0OB HEOPraHWYECKUX BEIUIECTB, HaOMIOACHUE (U3MUYECKUX (IIJIaBJICHUE
BOCKa, TasHUE JIbJla, paCTHpaHUE caxapa B CTYIKE, KUMEHUE U KOHACHCAIUS BOJbI) M1 XUMUYECKUX
(ropeHue cBeuM, MPOKATMBAHME MEIHOW MPOBOJIOKHU, B3aUMOJCIHCTBUE Mejla C KUCIOTOM) SIBICHUH,
HaOJll0JIeHWe M ONMCAaHWE TMPU3HAKOB MPOTEKaHUsS XHUMUYECKUX peakiuil (pas3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJOpuIoM Oapus, pasznoxenue ruapokcuaa menu (II) npum
HarpeBaHWH, B3aMMOJICUCTBHE kele3a ¢ pactBopoM comu meau (II), n3yuenue crocoOoB pasnaencHus
cMeceil (C TOMOIIBID MarHuTa, (PUIBTPOBaHWE, BBIAPUBAHUE, TUCTHIUIAIMS, XpoMaTtorpadus),
MPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM, HAOIO/IEHUE U ONMCAaHUE Pe3yIbTaTOB MPOBEICHUS OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl, CO3JIJaHUE MOJIeNIel MOJIEKYIT (IIIapOCTEPIKHEBBIX ).

Baxneliue npencraBuTeN HEOPraHUYECKUX BEIECTB.

Boznyx - cmecp raszoB. CocrtaB Bozayxa. Kuciopon - 37€MEHT M HpPOCTOE BELIECTBO.
Haxoxxnenune kwuciopoga B mpupoje, (GU3MYECKHEe M XHMHUYECKHE CBOMCTBA (pEakiMM TOPCHUS).
Oxcunel. Ilpumenenune kucmopona. CrocoObl TMONyd4eHHUs KHCIOpoaa B jaboparopud U
npoMbliieHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H - amioTpornHas MoauduKanus
KHUCJIOPO/Ia.

TennmoBoir  AdexkTr XuMUYECKOH peaknuu, TEPMOXMMHYECKHE YypaBHEHHS, JK30- U
SHJOTEPMUUYECKHE PeaKUU. TOIIMBO: YroJib U METaH. 3arps3HeHuEe BO3AyXa, YCHUIIEHHE TapHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bomopon - snemeHT U mpoctoe BemiecTBo. HaxoxkneHue Bojopoja B mpupoje, Gpu3ndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucnoTsl u comu.

MossipHblii 00BEM Ta30B. PacyéTbl 1o XUMHUECKUM YpaBHEHUSIM.

Odusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBophl. HackimeHnHueie u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J10Jisi BEIIECTBA B PACTBOPE.
Xumuyeckue cBoiicTBa BOJbl. OcHoBaHus. Poib pacTBOpOB B NPUPOJIE M B JKU3HU YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U 04MCTKA TPUPOAHBIX BOJ.

Knaccudukanmss Heopranmdeckux  coeauHeHuil. Oxcunapl.  Krnaccudukanus  OKCHIIOB:
coneoOpa3yroimue (OCHOBHBIE, KHUCIOTHBIC, aM(OTepHbIe) W HecoieoOpasyromme. HomeHkinarypa
okcu0B. u3znueckrne U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydyeHue okcuaos.

OcHoBanust. Kmaccudukamuss OcCHOBaHWI: MIEMOYM W HEPACTBOPHMBIE  OCHOBAHUA.
Homenkmarypa ocHoBanuii. ®Dusznueckue H XUMHYECKHE CBOMcTBa oOcHoOBaHuil. [lomydeHue
OCHOBAaHH.

Kucnorel. Knaccudukanus xucmor. Homenknmatypa kuciaor. Dusnyeckue M XUMHUUYECKHE
cBorictBa KUCHoT. Psan akruBHoctu metauioB H.H. bekerosa. [lonydenue kucior.

Comu. Homenkiarypa cosieil.

dusnyeckre 1 XMMHUYECKUe CBOMCTBa conel. [lonyuenue conei.

I'enernyeckas cBS3b MEXKAY KJlacCaMH HEOPraHUYECKUX COETUHEHUH.

XUMUYECKUN SKCIEPUMEHT: KAUeCTBEHHOE OMpENIEJICHUE COACpPKaHMUs KHCIOpPOJa B BO3IYyXeE,
MoJiyueHue, coOupaHue, pacrno3HaBaHUE M H3y4YEHHE CBOMCTB  KHUCJIOpOJa, HaOIIoAeHHE
B3aUMOJICHCTBUSL BEIIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHHMS M MPEKpaIICHHUs TOpPEHUs
(mo>kapa), o3HaKOMJICHHE C OoOpaslamMu OKCHJOB M OMHCAaHWUE WX CBOMCTB, MOJyYCHHE, COOMpaHUE,
pacro3HaBaHUE M U3Y4YEHUE CBOMCTB BOJIOpOJa (FOpEHHUE), B3aUMOJEHCTBHUE BOAOPOAA C OKCHUAOM
Menu (M) (BO3MOXXHO UCIOJIB30BAaHWE BHUICOMATEPUATIOB), HAOMIOJACHUE OO0pa3loB BEIIECTB
KOJIM4YeCTBOM | MoOnb, HCCIeIOBaHWE OCOOCHHOCTEH pAcTBOPEHUS BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MAacCOBOM JOJEH pPacTBOPEHHOIO



BEIIIECTBA, B3aUMOJICIICTBHE BOJBI ¢ METAITIaMU (HATpPUEM U KaJbleM) (BO3MOXHO MCIOJb30BaHHE
BUJICOMATEPHAJIOB), MCCIEJOBaHUE OOpa3lOB HEOPraHMYECKHUX BELIECTB pA3JIMYHBIX KJIaCCOB,
HaOJIIOZICHNE HW3MEHEHMs OKpackM HMHJIMKATOPOB B pacTBOpax KHCIOT W LIEJIoYeH, H3ydeHHe
B3auMozeiicTBus okcuaa menu (II) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C METAIaMH, PEeaKkLun
HEUTPAIU3aluy, OJy4YeHUE HEPACTBOPUMBIX OCHOBAaHMWM, BBITECHEHHE OJHOTO METajla APYTUM W3
pacTBopa COJIM, pELIEHUE IKCIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BajkHelne Kiaacchl HEOPraHUUECKUX
COCTUHEHUIN.

Ilepnonnueckuit 3akoH u Ilepuoanueckas cucrema XuMudeckux eMeHToB /(.M. Menneneesa.
CrpoeHne aToMOB. XUMHUECKas CBA3b. OKUCIUTENBHO- BOCCTAHOBUTEIBHBIC PEAKIUH.

IlepBble MONBITKM KiIAacCHU(UKALMU XMMHUYECKHX 3JIeMEHTOB. lIoHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (ILLEJNOYHbIE U ILEJIOYHO3EMENIbHBIE METAJIbl, TAJIOT€Hbl, NUHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux sieMeHToB [I.M. Menneneesa.
Kopotkonepuonnas u jymmHHONepuoaHas ¢popmsl Ilepuonuueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
J.U. Menneneesa. [lepuons! u rpynmnsl. @PU3H4eCKUI CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB NIEPUOA
U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aromHbIX saep. M3otombl. OnekTponsl. CTpoeHHE 3JIEKTPOHHBIX
00oouek atoMoB mepBbIX 20 xuMuueckux 3aemMeHToB [lepuonnueckoii cucremsl [[.1. Menneneena.
XapakTepUCTUKa XMMHMYECKOIO DJIEMEHTA II0 €ro mnojoxxkeHuto B Ilepumonmueckon cucreme /.M.
Meunneneesna.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMUYECKUX 3JEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmnaM H nepuoaam. 3HadyeHue Illepuogumueckoro 3akoHa U
Ilepponnueckoil CHUCTEMBI XHMHUYECKMX DJIEMEHTOB Ul pPAa3sBUTHSA Hayku U npaktuku. J.M.
MeneneeB - y4€HbIA U TPaXIaHUH.

Xumnueckasi cBsizb. KoBanieHTHas (MOJsipHAs U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPULATEIHHOCTD
XUMHMYECKHX 3JIeMeHTOB. VIOHHast CBS3b.

Crenenp okxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peaklMH. IIporeccsl OKucieHus u
BOCCTAHOBJICHMS. OKUCIINTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH OKCIEPUMEHT: HU3yueHHe o0Opa3loB BEIIECTB METAJIOB M HEMETaJUIOB,
B3aMMOJCHCTBUE THAPOKCUAA IUHKA C PAacTBOpaMM KHCIOT M INEIOYEH, IPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOLINX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (FOpEHHE, pPEAKIHH
Pa3IoKEHUS, COSTMHECHHUS ).

MexnpenMeTHbIe CBS3U.

Peanuzanus MEXIpPEAMETHBIX CBA3EH MIPU M3YyYCHUHM XUMHUH B 8 KJIacCe OCYIIECTBIIETCS Yepes
UCTOJb30BAaHUE KaK OOIIMX ECTeCTBEHHO-HAYUHBIX IOHATUH, TaK W TMOHATUH, SBISIOIIUXCS
CHUCTEMHBIMU JJISl OTJENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAY4HbIE TMOHSATHS: Hay4yHbId (DaKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KilacCU(pUKaLus, IEPUOJUYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHHE,
MO/JIENb, SIBJICHUE.

@usuka: marepus, arToM, DJJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIUJA, W30TOIBL,
PalMOaKTUBHOCTb, MOJIEKYIA, SJEKTPUUECKHUNA 3apsil, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, (U3MUeCKue BEIUUNHBI, €IUHUIIBI U3MEPEHMsI, KOCMOC, IUTaHETHI, 3BE3/1bl, COHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaATBI, TOPHBIC IMOPOJILI, TOJE3HBIC HCKOTAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Coneprxanne o0yueHus B 9 kiacce.

BemecTBo 1 XMMHUECKasl peaKiusl.

[Tepuonnueckuii 3akoH. [lepronuueckas cucremMa xumudeckux snemeHToB .M. Menneneena.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KaJblUd W HUX COCIMHEHUH B COOTBETCTBHUM C IIOJOKEHHUEM DJIEMEHTOB B
Ileproanueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHne BenecTBa: BUABI XUMUYECKON CBSI3U. THUIIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XMMUYECKOM CBS3H.



Krnaccudukanus 1 HOMEHKIaTypa HEOpraHM4YeCKUX BeUIecTB. XUMHUYECKHUE CBOICTBA BEIIECTB,
OTHOCAILIMXCS K Pa3IUYHbIM KJIacCcaM HEOPraHMYECKUX COCAMHEHUM, TEeHEeTUYecKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKUX peaklIUid IO pa3IUYHBIM TpU3HAKaM (0 YUCIYy U COCTaBY
Y4acTBYIOUIMX B PEAaKIUU BEIIECTB, MO TEIUIOBOMY 3G (}EKTy, M0 U3MEHEHHUIO CTENeHEel OKHUCICHUS
XUMHAYECKHX 3JIEMEHTOB, 10 OOpaTMMOCTH, 10 YYaCTHIO KaTalau3aTropa). JK30- U SHIOTEPMUYECKUE
peakuu, TepPMOXUMHUYECKNE YPABHEHMUS.

[lonatue o ckopoctn XuMU4eckod peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakuusax. [IoHsITHE O TOMOreHHBIX M TeTepOoreHHbIX peakuusx. [lonsarue o xaramuze.
[lonsiTe 0 XMMUYECKOM paBHOBeCUU. PAKTOPBI, BIUAIONIME HA CKOPOCTh XMMHYECKOW pEaKkUuu U
10JIO)KEHHE XMMHUECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAKLHUU,  OJCKTPOHHBIM  OajaHC  OKUCIMTEIbHO-
BOCCTAHOBUTENHHOM peakiuu. CocTaBlieHUe YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
C MCTIOJIb30BaHUEM METO/Ia AIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPOIUTUYECKON OUCCOIMALMU. OJEKTPOJIUTHI W HEDJIEKTPONUTHL. KaTHOHBI,
aHUOHBL. MexaHu3M AMCCOLMALMM BEIIECTB C PAa3jIM4YHBIMM BHJIAMH XUMHUYECKON cBsi3H. CTeneHb
nuccornuanuu. CHUIbHbBIE U c1a0ble SJICKTPOIHTEHIL.

Peaknun wmoHHOro oOMeHa. YCIOBUSA MPOTEKAHWUS pPEaKIUid HWOHHOTO OOMEHa, TIOJHBIE H
COKpalI€HHbIE HMOHHBbIE ypaBHEHHs peakiuil. CBolicTBa KHCJIOT, OCHOBaHMM U COJEHl B CBETe
MIPEACTABICHUIN 00 JIEKTPOJIMTHUECKON auccornuauu. KadecTBeHHbIE peakiiuu Ha HOHBL. [loHsTHE O
TUAPOIIN3E COJICH.

XHAMHMYECKUN OJKCHEPUMEHT: O3HAKOMJIEHHE C MOJECISIMU KPHUCTAUIMYECKUX PEIIETOK
HEOPTaHMYECKUX BEIIECTB - METANIOB M HeMeTauioB (TpaduTa W ajiMasa), CIOXHBIX BEIISCTB
(xJopuaa HaTpusi), UCCIIEJOBAHHE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOM peaklMu OT BO3JIEHUCTBUS
pa3nuyHBIX  (PAKTOPOB, HCCIEIOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB  BELIECTB, Ipolecca
JUCCOLUAIMU KUCIIOT, 1iesiouei U cosiel (BO3MOKHO HCIOJIb30BAHNE BUJIEOMATEPHAIIOB), TPOBEACHHE
OTIBITOB, WLTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS peakluii HOHHOTO oOMeHa (00pa3oBaHHE OcajKa,
BbIIEJICHHE Ta3a, 00pa3oBaHWE BOJbBI), OMNBITOB, WLIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakuuil (TrOpeHue, peakiuu pas3lIoKEHUsl, COCIUHEHHUS), pPaclo3HaBaHUE
HEOPraHWYECKNX BEIIECTB C IOMOILIBIO KAaYeCTBEHHBIX pPEAKUMHA Ha HOHBI, pELICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

Hemeramisl u ux coequHEHN .

OOmiast xapakTepucTHKa TajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTEIECHU
okucneHus. CTtpoeHue W (PU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB - TaJOTEHOB. XHWMHUYECKHE
CBOMCTBa Ha MpumMepe XxJjopa (B3aMMOJIEWCTBHE C MeETallaMH, HEMETaUIaMH, UIeJI0YaMu).
XnopooaopoA. ComnsiHas KUCIO0Ta, XUMUYECKHE CBOMCTBA, MTOJTy4YEeHHE, TpUMeHeHue. JlelicTBue xmopa
Y XJIOPOBOJIOPOJIa HA OPraHU3M 4esloBeKka. BaxkHelie XJI0puabl U UX HaX0XKICHHE B IPUPOJIE.

OO6mrast  xapaktepuctuka d3yeMeHTOB VIA-rpymmbl.  OCOOGHHOCTH  CTPOCHHSI  aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

Crpoenue u ¢GuU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB - KHUCJIOPOJa W CEPbl. AJUIOTPOITHBIC
MOTUGUKAIMK KUCIOpoJa U cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBOAOPOA, CTpPOCHHE,
¢busznueckue M XuUMHUYecKHe cBoiicTBa. OKCHIBI cepbl Kak MPEICTaBUTENH KHCIOTHBIX OKCHJIOB.
Cepnas kucioTa, GU3MYECKUE U XUMHYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENs Kilacca KUCIOT U
cnenuduueckre). XUMUYECKUE PEaKkIuy, JeKallie B OCHOBE MPOMBILIUIEHHOTO CIloco0a MoJyuyeHus
CEPHOM KUCIIOTBHI.

[Tpumenenne. Conmu cepHOM KHCIOTHI, KaUECTBEHHAsl peakius Ha cyibdaT-uoH. Haxoxmaenue
cepbl U €€ COCIMHEHUM B IpUpoE. XUMHUECKOE 3arps3HEHHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUSIMU
cepbl (KUCIOTHBIE JI0XK]IH, 3arpsA3HEHNE BO3TyXa U BOJOEMOB), CIIOCOOBI €r0 MPel0TBPALICHUS.

OOm1ast xapakTepuCcTHKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTENIEHU OKHCIICHUS.

A30T, pacipocTpaHeHue B pUpoje, pU3nUecKue u XUMUYeckre cBoiicTBa. KpyroBopot a3ora B
npupoae. AMMHUak, ero (u3MUecKue W XMUMHUYECKHE CBOICTBa, moiydeHue U npumeHenue. Conu
aMMOHHUS, UX (U3NYECKHE U XUMHUYECKHE CBOWMCTBA, MpuMeHeHUe. KadecTBeHHAss peakiusi Ha WOHBI
aMMOHUs. A30THas KHUCIOTa, €€ mMojydeHue, (PU3MYECKHe M XUMHUYECKHE CBOMCTBa (0OIIue Kak



Mpe/ICTaBUTENs Kiacca KUCIOT U cnenuduueckue). Vcrnonap3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayecTBE MUHEPAIBbHBIX YA0OpeHH. XMMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH cpelibl COeTMHEHUSIMU
a30Ta (KUCJIOTHBIE JTOKIH, 3arpsi3HEHNE BO3/yXa, [TOUYBbI U BOJOEMOB).

docdop, amnorponHsie Moaudukanuu gocdopa, puznyeckre U XuMHUIeckue cBoiictea. Oxcuna
dbochopa (V) u ¢dochopnas xkucnora, Qusnyeckne W XUMHUYECKHE CBOMCTBA, IMOIy4YCHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast  xapaktepuctuka d3yeMeHTOB [VA-rpymmbl.  OCOOGHHOCTH  CTPOCHHSI  aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMSL.

VYrnepon, amgoTponHble MoauUKalMM, pacHpoCTpaHEHHWE B Mpupoie, (QU3NYecKkue u
XUMUYECKHe cBoMcTBa. AncopOums. Kpyrosopor yriepoma B mpupoae. Okcuuabl yriaepoja, HX
¢usnyeckue U XMMHYECKUE CBOWCTBA, IEHCTBHE HA JKUBBIE OPraHM3MBbI, MOJTYYEHUE U MPUMEHEHHE.
DKkonorudeckue TMpoOJemMbl, CBsi3aHHBIE ¢ okcugoMm yriepoaa (IV), rumore3a riaobaabHOTO
MOTEIUICHUS KJIMMAaTa, MAapHUKOBBIM 3¢ ¢eKT. YroapHas KHCIOTAa U e€ CONM, MX (QHU3HUUYECKUEe WU
XUMHUYECKHE CBOICTBa, MOJydeHHe U MpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kKapOOHATOB B ObITY, MEAMILIMHE, TPOMBIIIICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHUSX yriepojaa (MeTaH,
9TaH, OJTWJIEH, AaUEeTWIEH, JTaHoJ, IJULEPUH, YKCycHas Kuciora). [IpupoaHsle HMCTOUYHUKH
YTJIEBOJIOPOIOB (YroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHl HX TepepaboTku (OEH3WH), UX POJb B
OBITY M TPOMBILICHHOCTH.

[TonsiTre 0 GMOJOTMYECKH BaXKHBIX BEILIECTBAX: JKHUpax, OesKkax, yriieBoax - U UX poJid B KU3HU
4enoBeKa. MarepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COEANHEHUH.

Kpemnunii, ero ¢usznueckre u XUMUYECKHE CBOMCTBA, MONTydeHUE U nMpuMeHeHue. CoequHeHus
KpeMHHUA B mpupozae. OOmme npezacraBieHus o0 okcuae kpeMHUS(1Y) M KpeMHHEBOH KHCIOTE.
Cunukatel, UX HCIIOJIb30BaHHUE B OBITY, MEIUIIMHE, MMPOMBIIIJICHHOCTH. BakHelmue crpouTtenabHbie
MaTepuabl: KepamuKa, CTeKIo, IIeMeHT, OeToH, kene300eroH. [IpoGieMbl Ge3omacHOro
MCIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEPHUAJIOB B MOBCEAHEBHON KHU3HHU.

XUMHUYECKUN SKCIEPUMEHT: U3y4eHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTHI, MPOBE/IEHNE KAYECTBEHHBIX pPEAaKIUi Ha XJIOPUI-MOHBI W HAOIIOJEHHE IMPU3HAKOB HX
MPOTEKaHMs, OIBITHI, OTpaXKaroIye GU3NIECKUE M XUMHUECKUE CBOMCTBA TaJIOTCHOB M UX COCTUHEHUN
(BO3MOKHO  WCIIOJIB30BaHHWE  BHUICOMATEpUATIOB), O3HAKOMJICHHE C O00pa3laMud  XJIOPUJIOB
(raJloreHN1I0B), O3HAKOMJIEHHE C 00pa3liaMu cepbl M €€ COeNMHEHUSAMHU (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HaOJIFO[eHNE mporiecca oOyriuBaHus caxapa O IECTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIOTHI, W3Y4YEHHE XUMHUECKHUX CBOWCTB pa30aBIIEHHOW CepHOU
KHCIIOTHI, MPOBEJACHHE KAueCTBEHHOW peakuuu Ha cyabdar-moH MU HaOMIOJCHHE MpU3HaKa &
NpOTeKaHMs, O3HAKOMJIEHHME C (PU3MUYECKUMH CBOMCTBaMHU a3oTa, (ochopa M UX COSTUHEHUN
(BO3MOXHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB), OOpa3iiaMu a30THBIX M (OCHOPHBIX YIAOOPEHUH,
NoJiy4yeHue, coOMpaHue, pacro3HaBaHUE W M3YUYCHHE CBOICTB aMMMaKa, NMPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHS U (pochaT-HOH U H3ydyeHUE MPHU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHON A30THOW KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHUE BHJIEOMATEPHAIIOB),
M3Y4YeHHE MoOJeNiell KPUCTAIUIMYECKUX peIIEToK anMasa, rpadura, QymiepeHa, 03HaKOMJIEHHE C
IPOIIECCOM  aJIcCOPOLMU  PAcTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM YITEM U YCTPOHCTBOM
MPOTUBOTa3a, MOJydyeHHe, cOOMpaHHe, paclHo3HaBaHUE W M3yYEHUE CBOMCTB YIJIEKHUCIOrO Tasa,
MIPOBE/ICHUE KAaYeCTBEHHBIX PEAaKIMH Ha KapOOHAT M CWJIMKAT-MOHBl M HM3y4YeHHE INPHU3HAKOB HX
MPOTEKAHUs, O3HAKOMJIEHME C  TPOAYKIMEH  CHUJIMKATHOW  MPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BajkHele HeMeTalIbl U UX COSAMHEHUD.

MerTaibl ¥ X COETUHEHUS.

OOmiast XapakTepUCTUKa XUMHUYECKUX JIEMEHTOB - METAJUIOB HA OCHOBAaHHMM HX IOJIOKEHHS B
[Tepuonuueckoit cucreme xumuueckux anemeHToB .M. MenaeneeBa u ctpoenus aroMoB. CTpoeHue
METaJIJIOB. MeTajuinyeckas CBsI3b U METAUNINYECKask KpUCTaJNINYecKasi peETKa. DIEeKTPOXUMUYECKHUM
PN HANpsDKeHWH MeTaioB. DU3MYECKHEe M XUMHUYECKHE CBOWCTBA MeTaioB. OOIIME CIOCOOBI
nojryyeHus MetaisioB. [IoHsATHE 0 KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3HH.
CnuniaBsl (CTalib, YyTyH, TIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[Ileounsle MeTayuibl: NOJOKEHHE B lleproauyeckod cucremMe XUMUYECKHX dieMeHTOB J[.H.
MenpeneeBa, CTpoeHHE UX aTOMOB, HaxoxjaeHue B mpupoje. dOusznueckre U XMMUYECKHE CBOMCTBa



(ma mpumepe Hatpusi U Kamusi). OKCHIIBI M TUAPOKCHABI HATpHUs M Kaimus. [IpuMeHeHue MIeIoYHBIX
METAaJIJIOB M UX COCIUHCHUIA.

[IlenoyHo3emMeNnbHBIE METAJUIBl MAarHUN W KajdblUi: monokeHue B llepmoamyeckoil cucreme
xumuueckux aneMmeHToB .M. MeHneneeBa, CTpoeHHME HX aTOMOB, HAXO0XJICHUE B MPUPOJIE.
dusnueckrue U XUMUYECKUE CBOMCTBA MarHusl M Kaiblus. BaxHelme coequHeHns Kaubius (OKCHU/I,
THIPOKCHI, COHN). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmoMuHMI: TonokeHue B Ilepumogmyeckoil cucreme XxumMuueckux aiementoB .M.
MenpeneeBa, CTpOEHHE aTOMa, HaxOoXAeHHWE B mnpupone. PU3MYECKHME U XUMHUYECKUE CBOWCTBA
amroMUHUs. AMGOTEPHBIE CBOMCTBA OKCHA M TUIPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B Ilepmoguueckoil cucreme xumuueckux snemMeHtoB .M. Menneneena,
CTPOEHUE aToOMa, HaXOXJIECHHE B npupoje. OPuznueckre U XUMMUYECKHE CBOWCTBa >kene3a. OKCHbl,
ruApokcuabl u coiu conu xenesa (I1) u sxenesa (III), ux cocraB, cBOWCTBA U MOTy4YEHUE.

XUMHUYECKUH OKCIIEPUMEHT: O3HAaKOMJICHHE ¢ O00pasllaMd METaUIOB M CIUIABOB, UX
(bU3UYECKUMU CBOMCTBAMH, U3YUCHHE PE3YIHTATOB KOPPO3UH METALIOB (BO3MOXKHO HCIIOJB30BaHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KAbLUS U HATPHUS C BOJOU (BO3MOXHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), HWCCJICIOBAHUE CBOMCTB JXECTKOM BOJBI, TMpoIllecca TOPEHUs
xKeyne3a B KHUCIOpoJe (BO3MOXHO HCIIOJIB30BAHME BHUACOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKIMii HAa WOHBI (MAarHWsl, KajabIlvs, aFOMUHUS, IMHKa, xkene3a (I1) u xenesa (III),
meau (II), HabmroneHne W ommMcaHWe MPOLECCOB OKpAIIMBAaHUS TUIAMEHW WOHAMH HATPHS, KaIHs W
KaJbIMs (BO3MOXXHO HCIIOIb30BAaHME BHJJICOMATEPUAIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA ANIOMUHUS W THAPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/ady MO0 TeMe
«BaxHelne MeTajIbl i UX COCTUHCHUS.

XuUMHSA ¥ OKpYXKarolas cpeaa.

BemectBa u maTepuanbl B TMOBCEIHEBHOW JKM3HM 4YeJIOBEKa. be3omacHoe HCMIOIb30BaHHE
BEIIECTB U XUMUYECKHX peakiuii B ObiTy. [lepBas moMoIIh Mpu XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKpYyXKaromend cpeasl (mpeaenbHas TOMycTHUMas KOHIICHTPAIUs
Bemiect (nanee - [1/IK). Pons XxuMuu B pemeHnu 3K0JIOTHIECKUX MPOOIIEM.

XUMHYECKUN SKCIEPUMEHT: H3y4eHHE OOpasloB MaTepuaioB (CTEKJIO, CIJIaBbl METAaJlIOB,
IIOJINMEPHBIE MaTepUabl).

MexnpeaMeTHBIE CBSI3H.

Peanuzarust MexXnpeIMETHBIX CBSI3€M MpPU M3YYEHUU XUMHUH B 9 Kilacce OCYILECTBISIETCA Yepe3
WCIIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHATUN, SBISIOIIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmwme ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4dHBIH (DaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJIacCH(pUKAIUs, TEPUOANIHOCTD, HAOIIOICHNE, YKCIIEPUMEHT, MOACITUPOBAaHNE, U3MEPEHHE,
MO/ICIIb, SIBJICHHE, TAPHUKOBBIN A(h(PEKT, TEXHOTIOTHSI, MAaTEPHAITHI.

®dusuka: wmarepusi, arToM, OJJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKJIUA, H30TOIBI,
PaaO0aKTUBHOCTh, MOJIEKYJIa, AIEKTPUUECKUN 3apsiji, TPOBOJHUKH, MOJYIPOBOAHUKH, TUDIICKTPUKH,
(OTOAIEMEHT, BEIIECTBO, Telo, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBA, Tra3, pPacTBOP,
pPacTBOPUMOCTh, KPUCTANIMUECKAsI PEIIETKA, CIJIaBbl, (PM3UYECKHUE BEIIMYMHBI, SAUHUIIBI U3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocuHTe3, aBIXaHWe, OWocdepa, IKOCUCTEMA, MHUHEpaIbHBIE YyIO0OpEHUs,
MHUKPO3JIEMEHTHI, MAKPO3JIEMEHTBI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaATBI, TOPHBIC MOPOJIBI, TOJE3HBIC HCKOTAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



TemaTuuyeckoe NVIAHUPOBAHUE

8 kiaacce

Ne i/

Pa3znennl/TeMbl

KoanuecTtBo
4acoB

yekTpoHHbIE (LU (pPOBLIE)
o0pa3oBaTeJIbHBIE PeCypChl

JesATeIbHOCTD YUUTEJIsA
¢ yuyeToM padoveil MpOrpaMMsbl BOCIIHTAHMS

IlepBoHayajbHbIe XUMUYeckue MOHATHUS (20 )

1 | Xumusa — BaxHas 0071acTh 5 POIII BocnuTanue co3HaTeaIbHON TUCIUILIAHEI (ITOKA3aTh BAXKHOCTh
€CTECTBO3HAHUS U https://resh.edu.ru/subject/29/8/ yueOHO-TO3HABATEIBHOM IeATEIbHOCTH, YUeOHOM U TPYAOBOM
MPaKTUIECKOMN NeITCITEHOCTH O6mako 3HaHUH TIACITATIITNHEI).

YeNoBeKa https://school.oblakoz.ru/materials/496049
2 |BemecTBa 1 XUMHYECKUE 15 POII IIpuBrieueHre BHUMaHMS IIKOJLHUKOB K IIEHHOCTHOMY aCIEKTy

peakuuun

https://resh.edu.ru/subject/29/8/
O0J1aK0 3HaAHUM
https://school.oblakoz.ru/materials/496049

N3y4aCMbIX HBHGHHﬁ, HWHULIUUPOBAHUC O6CY)KI[CHI/Iﬁ,
BBICKA3BIBAHUS CBOETO MHEHHS U €r0 000CHOBAHUE

Baxwneiimme npenctaBuTeny Heoprannueckux BemmecTs (30 u)

3 |Bosnyx. Kucnopoz. 6 POII CTuMyITMpOBaHKE MO3HABATEILHON MOTHBAIINN 00yYaIONTIXCS
[onsTHe 00 okcumax https://resh.edu.ru/subject/29/8/ Yyepe3 IpUMEHEHNE HHTEPAKTUBHBIX (hOPM padoThI
O0nmako 3HaHUHA
https://school.oblakoz.ru/materials/496049
4  |Bomopoun. Ilonstue o kuciaoTax 8 POII OO0y4eHne KOMaHAHOW PaboTe U B3aUMOJIECHCTBHUIO C APYTHMU
1 COIIAX https://resh.edu.ru/subject/29/8/ 00y4arOIMMUCS Yepe3 TPYIIOBEIE (POPMBI PAOOTHI HIIH
O01aK0 3HAHHIH paboTHI B mapax
https://school.oblakoz.ru/materials/496049
5 |Boga. PactBopsl. [Tonstue 06 5 POII BripaboTka TUIHOCTHOTO OTHOIICHUS K COOBITHSIM, SIBIICHUSM,
OCHOBAHHSX https://resh.edu.ru/subject/29/8/ JIMIIaM, aKIIEHTHPOBaHNE BHUMaHMS 00yUYaIOIINXCS Ha
O0nako 3HaHUIA HPaBCTBEHHBIX MPOOIeMax.
https://school.oblakoz.ru/materials/496049
6 OCHOBHEBIE KJIaCCHI 11 POII MuunmupoBaHue U NOAAEPIKKA UCCIEI0BATEIBCKOM

HCOPraHn4CCKUX COGI[I/IHCHI/Ifl

https://resh.edu.ru/subject/29/8/
O01ako 3HaHui

https://school.oblakoz.ru/materials/496049

JIESATSIILHOCTH 00yYarOIIHXCsl.
®dopMupoBaHUE Y 00YUAFOIIUXCS KYABTYPHI 31I0POBOTO U
0e3omacHOro 00pasa KU3HH.

Hepno;mqecmm 3aKOH U Hepnoxmqecmm CUCTEMA XA

BOCCTa

HOBHTeJbHBbIE peakuuu (15 u)

MHUYECCKHX 3JICMCHTOB I[. N. MenaeneeBa. CTpoe}me aToMOB. XUMHYecKasi CBA3b. OKHCIUTEIBLHO-

7

Ilepuoanueckuii 3aK0H 1
Ilepuonuueckas cucrema
XUMHYECKUX demMeHToB JI. 1.

POIII
https://resh.edu.ru/subject/29/8/
O01ako 3HaHuM

Opranu3zaist paboThl 00YUAIOIIMXCS C CONUATBHO-3HAYMMOM
uH(pOpMaIel yepes 00CyKIeHHE M BHICKa3bIBAHS
COOCTBEHHOTO MHEHUS
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Menneneena. CTpoeHre aToMa

https://school.oblakoz.ru/materials/496049

8 XuMH4decKast CBSI3b. 8 POII MuunmupoBaHue U MOAAEPIKKA UCCIEI0BATEIBCKOM
OKUCIUTEIIBHO- https://resh.edu.ru/subject/29/8/ JIESATSIILHOCTH 00yYaroIIuXCs
BOCCTAaHOBHUTEIIBHBIE PEAKITIH O6mako 3HaHUH

https://school.oblakoz.ru/materials/496049
Pe3epBHOE BpeMs 3
9 kJaacce
KouuuyecTBo yekTpoHHbIE (LU (pPOBLIE) JeATeIbHOCTh YUnTEs
Ne n/m Pasjnennsl/Tembl N
4acoB o0pa3oBaTeJIbHBIE PECYPCHI ¢ y4eToM padoueii MpOorpaMMsbl BOCITUTAHHS
BemectBo 1 xumudeckue peakiuu (17 1)

1 |IloBTopenue u yriyOneHue 5 POII Bocnuranue co3HaTenbHON UCIUIUIAHEL (TIOKA3aTh BAXKHOCTh
3HaHWUW OCHOBHBIX Pa3/ICIIOB https://resh.edu.ru/subject/29/8/ y4e0OHO-TI03HABATEIILHOM JIEATSILHOCTH, YYSOHOH U TPYHIOBOM
Kypca 8 kiacca O6mako 3HaHUH TACITATIIINHEI).

https://school.oblakoz.ru/materials/496049

2 | OCHOBHBIE 3aKOHOMEPHOCTH 4 POII ManmmupoBaHue U MOAAEPIKKA UCCIICOBATEITHECKOM
XUMHUYECKHMX PEaKIIHii https://resh.edu.ru/subject/29/8/ JIEATETBHOCTH 00YYAIOIIIXCS.

O0nako 3HaHUHA ®dopmupoBanre y 00y4aroIUXcs KyIbTyphl 3J0POBOTO H
https://school.oblakoz.ru/materials/496049 0e3omacHOro 00pa3a >KU3HH.

3 | DnekrponuTUUecKas 8 POII [IpuBrneueHne BHUMaHUA MIKOJIEHUKOB K IEHHOCTHOMY aCTIEKTY
IHCCOLMAIINS. https://resh.edu.ru/subject/29/8/ M3y4aeMbIX SBICHUH, HHUIUUPOBAHHUE O0CYKICHUA,
XHWMUYECKHE PEaKIIH B O6mako 3HaHUHA BBICKa3bIBAHNS CBOETO MHEHHS U €T0 000CHOBAaHKE
pacTBopax https://school.oblakoz.ru/materials/496049

Hemeranns! u ux coeauaeHus (25 9)

4 | OO6mas xapaKTepUCTHKA 4 POII CtuMynupoBaHUE TIO3HABATEILHOM MOTHBAILIMU O0YYaIOIIUXCS
XUMHAYECKHX 21eMeHTOB VIIA- https://resh.edu.ru/subject/29/8/ Yyepe3 IpUMEHEHNE HHTEPAKTUBHBIX (hOpM padoThI
rpymbl. [anoreHs O6mako 3HaHUN

https://school.oblakoz.ru/materials/496049

5 | OOmmas xapakTepuCcTHKa 6 POII OO0y4eHne KOMaHAHOW PaboTe U B3aUMOJECHCTBHUIO C IPYTHMU
XUMHAYECKHX DJIeEMEHTOB VIA- https://resh.edu.ru/subject/29/8/ 00yHarOIMMUCS Yepe3 TPYIIOBEIE (POPMBI PAOOTHI HIIH
rpynnbl. Cepa u €€ coeTMHeHHS O0nako 3HaHUIA paboThI B mapax

https://school.oblakoz.ru/materials/496049
6 | OOGIas xapaKTepUCTHKA 7 POII BripaboTka TUIHOCTHOTO OTHOIICHUS K COOBITHSIM, SIBIICHHUSM,

XUMUYECKHX JIEMEHTOB VA-
rpymnisl. A30T, pocdop u ux

https://resh.edu.ru/subject/29/8/
O0J1aK0 3HaAHUMI

JiMlaM, akKiCHTUPOBAHUC BHUMAHUA o6yqa}onmxc;1 Ha
HPaBCTBCHHLBIX npo6ﬂeMax.
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COCTMHCHUS https://school.oblakoz.ru/materials/496049
7 OO01as XxapakTepUCTHKa 8 POII MuunmupoBaHue U MOAAEPIKKA UCCIIEI0BATEIBCKOM
XUMHYECKHX 1eMEHTOB [V A- https://resh.edu.ru/subject/29/8/ JIESATSIILHOCTH 00yYarOIIHXCsl.
TpyHmbl. YTIIEepo u O6mako 3HaHUHA ®dopMupoBaHUE Y 00YUAFOIIUXCS KYABTYPHI 3I0POBOTO U
KPEMHUH, U MX COeTUHEHUS https://school.oblakoz.ru/materials/496049 6e30macHOro 00pasa KU3HH.
Mertamiel 1 ux coenuaeHus (20 )
8 |OOmmue cBOMCTBa METANJIOB 4 POII Opranun3zanus paboTel 00y4aIOIIUXCs C COIUAIBHO-3HAYMMOM
https://resh.edu.ru/subject/29/8/ rnHpopMalueil uepes3 00CyKIeHHe U BHICKa3bIBaHUS
O6mako 3HaHUHA COOCTBEHHOTO MHEHHS
https://school.oblakoz.ru/materials/496049
9 |BaxHeiiiue METaJIBl U UX 16 POII MuannurpoBaHue U NoAAEPKKa UCCIEA0BATEIbCKON
COEIMHEHMS https://resh.edu.ru/subject/29/8/ JIEATETBHOCTH 00YYaIOIIIXCS
O0nako 3HaHUHA
https://school.oblakoz.ru/materials/496049
Xumus B oOKpyKaromas cpena (3 q)
10 | Xumwus u OKpykaroIas cpeaa 3 POIII HNuunmupoBaHue U MOAAEPIKKA UCCIEI0BATEIBCKOM
https://resh.edu.ru/subject/29/8/ JeSITEITbHOCTH 00YYaIOIIHXCS
O0nako 3HaHUHA CrumynupoBaHUe TIO3HABATEILHOW MOTHBAIIUU O0YJaIOIITUXCS
https://school.oblakoz.ru/materials/496049 Yyepe3 IpUMEHEHNE HHTEPAKTUBHBIX (hOpM padoThI
Pe3epBHOE BpeMs 3
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