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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBE (heaepanbHOI pabouel mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyuyeHHs, BOCHUTAHUS U Pa3BUTUA OOYy4YAIOIIMXCSA CPEICTBAMHU Y4eOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJBTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIabIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B pOpMHPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIIMNXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKU XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTOMY, BBITIOJIHSASL (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBONCTB,
CTPOCHUS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHUS U MOTyYCHUS U3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPHUBJICUCHHEM 3HAHUU W3
paHee M3YUYEHHBIX yueOHbIX mpeameToB: «Okpyxaromuii mupy», «buonorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHSTHI, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUN, JOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUECKOTO XapaKkTepa, si3blka HAayKH, B MPUOOIIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YYCHUHU BEIIECTB U XUMHUUYECKUX PEaKIHil, B
GhopMUPOBAHUU Y PA3BUTHU MO3HABATEILHBIX YMEHUM U UX IPUMEHEHUHU B y4eOHO-
MO3HABATEILHON M yU4eOHO-HCCIIEI0BATEIBLCKON AeATeIbHOCTH, OCBOCHUM TPABUII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTOBCETHCBHOM JKM3HH.

[Ipu u3yyeHUn XMMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs Ba)KHOE
3Ha4YCHHUE TPUOOpeTH TaKUe 11eJIH, KaK:

— (dopmMupoBaHHE MHTEIJIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIIBHOMY MPUHITHIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOydJaronmxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM



METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CITOCOOCTBYIOMINX MPUOOPETEHUIO 00YyIaIOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JCSITEIIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOM © €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCI€ YMCHHA OOBSICHITH W OIICHUBATH SIBICHUSA
OKPYAIOIIEr0 MHpA, MCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHbIC MPU H3YUCHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU TPoOJieM B TOBCETHEBHOM KU3HU U TPYA0BOU
JIeSITEIbHOCTH;

— ¢opMmupoBaHHEe y OOyYaOIMXCA T'YMAHUCTHYECKUX OTHOIICHUMH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH 3KOJIOTHYECKHU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOTHON CPEBI;

— pa3BUTHE MOTUBALUU K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OO11ee 4nciio 4acoB, OTBEACHHBIX JJIsl U3YUYEHUsI XUMHH B 9 Ki1acce — 68 yacos
(2 yaca B HezeNIO).



COAEPKAHUE OBYUYEHUA

9 KIIACC
I'masa |. O0001menne 3Hanumii Mo Kypey 8 kinacca. Xummnueckue peakuun

(6 yacoB)
bunapubie coemuHeHus. OKCHABI COJICOOpA3yIOIMIME H  HECcoJeoOpa3yromue.
I'mapokcuapl: OcHOBaHUS, aM(OTEpHbIE TUIPOKCHUIBI, KHUCIOPOACOIEpKAIINE
KHCIIOTBI. CpeiHue, KUCIble, OCHOBHBIE U KOMILJIEKCHBIE COJIN.
O06o00uIeHNEe CBEACHU 0 XMMHUYECKHX peakuusax. Kiaccudukanus XuMUYECKUX
peakuMii 1o pa3Iu4yHbIM IIPU3HAKaM: COCTAaBy M YHUCIy pEarupyrolux Hu
o0Opa3yloluxcsi BELIECTB, TEIJIOBOMY 3(QekTy, 00paTUMOCTH, H3MEHEHHIO
CTENEHEH OKHCIIEHHS DJJIEMEHTOB, OOpa3yIollMX pearupyromue BeEUIeCTBa,
arperaTHOMy COCTOSIHHIO PE€arupyroIlHuX BEMIECTB, UCIIOJIb30BAaHUIO KaTaJIN3aTopa.
[loHATHE O CKOPOCTH XMMHUYECKOW peakuuu. MakTopsl, BIMSIOMME HA CKOPOCTH
XUMUYECKUX PEAKUUI: NPHUpOAA pEearupyrollux BELIECTB, UX KOHIICHTpaLus,
TEeMIIepaTypa, IUIOLAaAb COIPUKOCHOBEHUS, HAIMYKE KaTann3aTopa. Karamus.
Crenenp okucneHus. CpaBHEHHE CTEIIEHM OKHMCIEHHsS M BaJICHTHOCTH. lIpaBmia
pacuéra cTerneHel OKUCIIeHUs o GopMyIaM XUMHUYECKUX COSTUHEHU.
OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeaeneHne CTeneHeil OKUCICHUs
JUIsL 3JIEMEHTOB, OOpa3yoIIMX BEIIeCTBa pa3HbIX KiaccoB. Peakuuu HOHHOIO
oOMEHa U  OKHUCIHUTEJIbHO-BOCCTAHOBHUTEIbHBbIE peakuud. OKHUCIUTENb |
BOCCTAHOBUTENb, OKHUCIEHHWE U BoccTaHoBleHUe. CocTaBleHHE YpaBHEHUU

OKHUCIUTCIBbHO-BOCCTaAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOT'O OajaHca.

I'naga Il. Xumuueckune peakuuu B pacTpopax (11 gacon)
[TonsiTue 00 PMEKTPOTUTUYECKON TUCCOIUAIIIN. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
MexaHu3M AUCCOLMALMM 3JEKTPOJIUTOB C PA3IMYHBIM XapakTepoM cBA3U. CTENneHb

SHCKTPOHHTquCKOﬁ Aucconuanmnu. CunbHbIe U cl1adbIe SJICKTPOJINTHI.



OcHOBHBIE MTOJIOKEHUS TEOpUU ANEKTPOIUTUYECKON IVCCOLMALINH.
Knaccudukanms uvoHOB M uX cBoMcTBa. KHCIOTBI, OCHOBaHUSI M COJIM Kak
AMEKTPOIUTHL. VX KiaccuuKamus u TUCCOIUAITH.

OOmue XWMHUYECKHE CBOMCTBA KHCIOT: H3MEHEHHUE OKpacKh WHJIUKATOPOB,
B3aMMOJICHCTBUE C METAJUIAMH, OKCHJIAMU M THAPOKCUIAMH METAJUIOB U COJISIMHU.
Monekynsipable M HUOHHBIE (TIOJIHBIE U COKpAlI€HHBIE) YpPaBHEHUS pEaKIuu.
XUMHUUYECKUM CMBICI COKPALIEHHBIX YPAaBHEHHUM. Y CIIOBUS IPOTEKAHUs PEaKUUU
MEKy JJIEKTPOJINTAMM 10 KOHIIA. Pl aKTUBHOCTH METAJLIIOB.

OO011e XMMUYECKHE CBOMCTBA IEJI0UeH: B3aUMOJICHCTBUE C KUCIOTaMU, OKCUIaMHU
HEMETAaJUIOB, cosiMU. OO0IMe XUMUYECKHUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUIA:
B3aMMOJICHCTBUE C KHCIIOTAMH, PA3JIOKEHHE IIPA HATPEBAHUH.

OO0mue XMMHUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJECHCTBUE C KHUCIOTaMH,
LIEJI0YaMHt, COJISIMA M METAJUIAaMH. B3auMOJENCTBUE KUCIIBIX COJIEH CO LIETOYaMH.
['mpponu3 kak OOMEHHOE B3aMMOJEHCTBHE coyied ¢ Bomod. ['maponus conu
CHWJIBHOTO OCHOBAaHHS U CJIa00W KHUCIOTHI. [ 'Uaponu3 coin ciiaboro OCHOBAHUS U
CWJIbHOU KHUCIIOTHL. Bogopoansiii nmokaszatens (pH).

CBoiicTBa KHCJIOT, OCHOBaHUW, OKCHJOB M COJ€d B CBET€ TEOPUU
ANEKTPOJIUTUYECKON  TUCCOIMAUUU M MPEACTABICHHM 00 OKUCIUTEIbHO-

BOCCTAHOBHUTCJIbHBIX PCAKINAX.

I'naBa I11. HemeTanbl u ux coequHeHus (27 gaca)

CtpoeHue aTOMOB HEMETAJIJIOB U MX MOJIOKEHUE B MEPUOIUUYECKON cucteMe. Psin
AIEKTPOOTPULIATENBHOCTH. KpUCTamnmiyeckue peméeTku HEMETAJIOB — IMPOCTHIX
BenlecTB. Pusnyeckue cBoiMcTBa HeMeTawnoB. OOIMEe XWMHUYECKHE CBOICTBA
HEMETAaJIJIOB: OKUCINUTEILHBIC 1 BOCCTAaHOBUTEILHEIC.

["anorensl, CTpO€HUE UX aTOMOB U MOJIEKYJI. DU3NYECKME U XUMUYECKHUE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB raJJOr€HOB B 3aBUCUMOCTH OT UX
MOJIOKEHUSI B TIEPUOJIMUECKON cucTeMe. HaxoxaeHne rajJoreHoB B MPUPOJIE U UX

MMOJIy4CHHC. buonoruueckoe 3HaueHUE U IMPUMCHCHUC I'daJIOT'CHOB.



["anoreHoBOAOPOABl U COOTBETCTBYIOIIME WM KHCIOTHI: IUJIAaBUKOBAs, COJISTHAS,
OpoMOBOJIOpOIHAS, MOJI0BOAOpOoAHAasA. ['amorenunpl. KadecTBeHHbIE peakiuud Ha
rajoreHu1-uoHsl. [[pumMeHeHne coeTMHEHN TAJIOTEHOB.

O6mmas xapakrepuctuka 35eMeHToB VIA-rpynnsl. Cepa B ipupo/ie 1 €€ mogydeHue.
AnnoTponHble MOAU(UKAIIMK CEPBI U UX CBOMCTBA. XUMUYECKUE CBOMCTBA CEPHI U
¢€ IpUMEHEHMUE.

CepoBOIOpPOJI: CTpPOEHHUE MOJIEKYJIbI, (PU3NYECKUEe W XHUMHYECKUE CBOMCTBA,
noixyueHue u 3Hadenue. CepoBogopoaHas kuciota. Cyabduabl U UX 3HAUYCHUE.
JromuHODOPHI.

Oxcup cepsl(IV), cepHucras kucinota, cyibpurel. KauecTBeHHass peakuus Ha
CYJIb(PUT-HOH.

Oxcun cepsi(VI), cepnas kucnota, cyibdarsl. Kpucramioruaparsl.

CepHasi KHCIIOTa Kak CHJIBHBIM 3ieKkTpoiuT. CBoicTBa pa30aBiI€HHON CEpHOMN
KHUCJIOThl KaK THUIUYHOW KHCIJIOTBI: B3aUMOJEHCTBHE C METaUIaMH, OCHOBHBIMU
¥ aM(pOTEpHBIMU OKCHJIaMH, OCHOBaHMSIMH U aM(POTEPHBIMU T'MJIPOKCHJIAMH,
cosisimu. KauecTBeHHas peakius Ha CyJb(}aT-uoH.

OOmiast xapakTepucTuKa d3JeMEHTOB VA-rpymmbl. A30T, CTpOEHHE €ero aroma
U MOJIeKyJibl. DU3NUEeCKue U XUMHUYECKUE CBOMCTBA M MPUMEHEHHE a3oTa. A30T
B IIPUPOJIE U €ro OMOIOruYecKas poJib.

AMMHaK, CTpOEHHE MOJIEKYJlbl U (U3NYECKUE CBOIlcTBa. AMMMayHas BOJA,
HAlIATBIPHBIM  COUPT, TUAPAT amMMuaka. J{OHOPHO-aKLENTOPHBIM MEXaHU3M
oOpa3oBaHMsI CBSI3M B KaTMOHE aMMOHHUS. BoccTaHOBUTEbHBIE CBOMCTBA aMMHAaKa.
Conu amMmmoHMS M UX TpuMeHeHne. KauecTBeHHast peakuys Ha KAaTUOH aMMOHUS.
OxkcuJibl a30Ta: HECOJIE00Pa3yOUINE U KUCIOTHBIE. A30TUCTast KUCTIOTA U HUTPUTHI.
A30THas Kuc0Ta, €€ NoJly4eHHne U cBorcTBa. Hutparsl.

docdop, crpoenune aroma u amiorponus. Pochunpl. Pochun. Oxcun dhochopa(V)
u hochopnas (oprodochopHas) kucnora. Docdarsl.

OO1as XxapakTepucTuKa 31eMeHTOB [V A-rpynmnbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,

IMPOCTBIX BCIICCTB U COCI[I/IHGHI/Iﬁ B 3aBHCHMOCTHU OT IIOJOXCHHA JJIEMCHTOB B



NEePUOJIMYECKON cucTeMe. YTiiepol. AJUIOTPOIHbIE MOAU(PUKALIUU: aliMa3, TpaduT.
AMOpGHBII yriaepos: caxka, aKTUBUPOBAHHBIA yrojib. AncopOuusa. XuMHUYECKUE
cBoiicTBa yriepoa. KokcoxuMmuyeckoe Mporu3BOACTBO U ero npoaykuus. Kapouasr.
Oxcun yriaepoaa(ll): crpoenwe Monekyinbl, MoiaydyeHue H cBoicTBa. OKcup
yriepoaa(IV): crpoeHue MoJIeKyJibl, IOJTYYEHHE U CBOMCTBA. YTOJbHAsI KHUCIOTA.
Counu yroiabHOM KHCIIOTHI: KapOOHATHI U TUAPOKapOOHaThl. TexHuueckas u muiieBast
cona.

Opranuyeckast XUMus. Y TJIEBOJLOPO/IBL.

Mertan, 3TaH ¥ IponaH Kak MnpeaesibHble (HaChIILIEHHBIE) YTIEBOIOPOAbl. DTUIIEH U
alleTUJICH Kak HeNpeJesbHble (HEHACBIUIEHHbIE) YIieBOAOpoAbl. CTpyKTypHbIE
dopmynsl  BemecTB. ['opeHue yrieBonoponoB. Peakuuu —AeruapupoBaHHS
IIPENEIIBHBIX YIIIEBOJOPOAOB.

CnupTel. DTWIOBBIA CHOUPT, €0 IMOJTy4YEHUE, NPUMEHEHHE W (PU3HOJIOTHYECKOE
nercrBue. TpEXaTOMHBIM CIUPT TVIMLEPHUH. Y KCYCHAsI KMCIIOTa KaK MPEACTABUTEIb
KapOOHOBBIX KUCJIOT.

KpeMmHnmii: crpoeHne atomMa W HaxoxaeHue B npupoae. CHIMIUIbI U CHUJIAH.
CoiictBa kpemuusi. Oxcun kpeMuus(I1V). Kpemuuesas kucnora u e€ comnu.
[IponsBoncTBo crekna U ueMeHTa. [Ipoaykums CHIIMKAaTHOM HPOMBIIIJIEHHOCTH:
ONTHUYECKOE BOJIOKHO, Kepamuka, papdop, dhasHc. OnTuueckoe BOJIOKHO.
Hemetannsl B npupoje. @pakiiMoHHas NMEPETOHKA KHUIKOTO BO3/yXa Kak Crocod
NOJIyYeHHs] KUcCiopoa, a3oTa u aprona. [lomyuenue ¢gocdopa, kpemHus, xjiaopa,
1ojia. DJIEKTPOJIU3 PaCTBOPOB.

[Tonmy4yeHue cepHOW KHCIOTBHI: CBIPBE, XMMHU3M, TEXHOJIOTMYECKAs CXEMa, METOJ
KUITSIIETO CJI0sl, IPUHIMIBI TEINI0O0OMEHa, MPOTUBOTOKA U HUPKYJsuuu. Oneym.

HpOI/I3BOI[CTBO aMMHUaKa. CBIpBé, XUMU3M, TCXHOJIOTHYCCKAA CXEMa.

I'maa IV. MeTtajibl u ux coequHeHus (19 yacon)
[lonoxeHne METAIIOB B NMEPUOAUYECKON CUCTEME XMMHUYECKUX ieMeHTOB /[I. 1.

MCHI[CJ'ICCB&, CTPOCHHUEC aTOMOB M KpUCTAJIJIOB MCTAJIJIOB. Merannuyeckas CBs3b U



METAJUIMYECKass KpHUCTaUInuecKass peméerka. Pu3ndecknue CBONMCTBA METAJLJIOB:
AJIEKTPO- U TEIUIONPOBOJHOCTh, OTPAXKAIOIIASl CIOCOOHOCTh, IJIACTUYHOCTb.
YEpHbIE U LIBETHBIE METAJUIBI.

Mertaimnel Kak BOCCTAHOBUTENW. OJEKTPOXUMUYECKUN psifi  HaANPSHKEHUU.
BzauMmojelicTBue METaIOB ¢ HEMETallaMHM, OKCHJaMM, KHCJIOTaMH, COJISIMH.
AJOMUHOTEPMUSL.

OO6mast xapaktepucTuka »3yeMeHToB |A-rpynmbel. OKcUABl W THAPOKCHJIBI
HIEJIOYHBIX METAJIOB, UX IMOJIyYEHHE, CBOMCTBA, MPUMEHECHUE. BaxkHenmme coym
HIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B MPUPOJIEC U KU3HU YEIIOBEKA.

Oo6mast xapakrepuctuka djeMeHTOB |IA-rpynmbl. OKcuabl U THAPOKCHIIBI
HIEJI0YHO3EMENBHBIX METAIUIOB, HX IOJIy4YEHHE, CBOMCTBA U INPHUMEHEHUE.
Baxxnelmme conu mea04H03EMENIbHBIX METAIIOB, UX 3HAYEHUE B IPUPOE U )KU3HU
yenoBeka. KapOoHaTel ¥ ruipokapOOHAThI KAJIBLIUS.

BpeMeHHast u mocTosiHHas KECTKOCTh BOAbL. CrocoObl yCTpaHEHHs] BPEMEHHOMN
weéctrkocTu. CriocoObl ycTpaHEHUs TOCTOSTHHON KECTKOCTH.

CoenvHEeHHMsT QIIOMUHUS B TMPHUPOJIC. XHUMHUYECKHE CBOWMCTBA AIFOMHHUA.
Oco0eHHOCTH OKCHJAa M THAPOKCUIA ATIOMUHUS KaK aM(OTEPHBIX COCIUHEHUH.
BakHeiiime coyy amoMUHUS (XJIOPUA, CYyIb(ar).

OcoOeHHOCTH cTpoeHMsl aToma >xenesza. JKene3o B npupoje. Baxneilmue pyzabl
xenesa. [lonyuenne uyryna u cranu. Oxcunbl u ruapokcunst xeneza(ll) u (IID).
Comu xenesza(Il) u (IIT). OOHapyxeHHEe KaTHOHOB *eJjie3a B pacTBOpe. 3HAUCHUE
COCIMHEHNH JKeJe3a.

Koppo3usi razoBasi (XUMu4eckas) U DJCKTPOXMMHUUYECKas. 3aluTa METaUIOB OT
koppo3uu. Meramnel B npupoje. [londarue o meramnypruu. UEpHas u uBeETHas
Metayprud.  [lupoMmetaimyprusi, TUAPOMETALTYPrUsi, 3JIEKTPOMETAIUTYPIusl.

Jomennsiii poriecc. [lepepaboTka yyryHa B cTajib. DJIEKTPOIU3 PACILIaBOB.

I'masa V. Xumus u oxkpy:xamomasi cpeaa (2 yaca)



Crpoenne 3emiu: sApo, MaHTUS, 3€MHas Kopa, Jurtocdepa, ruapocdepa,
atMocdepa. Xumuueckuit coctaB 3emun. ['opHble mopoabl. Munepanbl. Pynbl.
OcaznouHsle ropHsie nopoasl. [losie3Hble HCKOMIaeMbIe.

WcTOYHMKNM XUMHUYECKOTO 3arps3HEHusi OKpy»karomiedl cpenbl. [nodanbHbIe
HKOJIOTMYECKUE MPOOJIEMbl YEJIOBEYECTBA: HAPYyIICHUE OHUOr€OXUMHYECKHUX
KPYTOBOPOTOB XMMHUYECKUX JIEMEHTOB, MOTEIJICHUE KIIMMAaTa, KUCIOTHBIE JTOKIN
u 1p. O30HOBBIE ABIPbl. MeEXIYyHApOJAHOE COTPYAHMYECTBO B OOJACTH OXPaHbI

OKPYXarOUIEH Cpelibl OT XUMHUYECKOTO 3arpA3HEHUA. «3ETIEHAST XUMHUS».

I'nasa V1. O6061enne 3HaHu# M0 XUMHUM 32 KYPC OCHOBHOM HIKOJIbI

(3 gaca)
CrpoeHne atomMa B COOTBETCTBHM C IIOJIOKEHUEM XUMHUYECKOTO 3JIEMEHTA
B iepuoguyeckor  cucreme. CrpoeHume  BemecTBa:  XMMHYECKas  CBA3b
Y KpUCTaJUIMYECcKasi pelérka. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX 3JIEMEHTaMU
IPOCTBIX BEILECTB (METaUIOB, HEMETANIOB, OJarOpOJHBIX I'a30B) OT MOJOKEHUS
DJIEMEHTOB B IEPUOJNYECKON cUCTeME. THUIIONOrus HEOPraHWMYECKHUX BEIIECTB,
paszesieHne ux Ha Kiaccel U rpynnsl. [Ipencrasureny.
[Ipu3HaKu ¥ yCIOBUS NMMPOTEKAHUS XUMHUYECKUX PEAKIMM. THUIIONOrMs XUMUYECKUX
peakuuii Mo pa3IuyHbIM Npu3HakaMm. Peakiun noHHoro oOMeHa. OKUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKLIUM.
XUMHUUYECKUE CBOWCTBA MPOCTBHIX BEILIECTB. XapaKTEPHbIE XUMHYECKUE CBOMCTBA
COJICO0PA3YIOIIUX OKCHAOB, THAPOKCHAOB (OCHOBAHUMN, KHCIOPOACOAEPIKAIIUX

KHUCIIOT ¥ aM(OTEPHBIX THAPOKCHUIIOB), COTICH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM YyUeOHOM e TeIbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEHW C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIECTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESTEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOHKEHUs 00pa30BaHUsl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK HICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHHMS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMysa W YypaBHCHHUE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaATh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIU3UPOBATH W MHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHMSI 3a/1aBaTh BONPOCHI (B XOJ€ Juajiora 1 (WIK) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJIaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHMBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYYECHHOTO PE3YJbTAaTa 3asBICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJlep KaHMsl, YCTAaHOBJICHHOTO (heaepalibHONM pabodeld mpOrpaMMOi, BBIIEIISIOT:
OCBOCHHbIE OOYYAIOIIMMUCS Hay4yHbl€ 3HAHUS, YMEHUS U CHOCOOBI ACHCTBUH,



cnenuuyeckne A TPEIMETHON 001acTh «XHUMHS», BUABI JESITCIBHOCTH TIO
MOJTYYCHHUIO HOBOT'O 3HAHMUSI, €T0 HHTEPIIPETAIINH, TPEOOPaA30BAHUIO U IPUMECHEHHIO
B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYalIHsIX.

K konIy oOydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, SJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAaKUUH HOHHOIO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U
HEeOoOpaTUMBbIE PEaKIMK, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUA,
aM(OTEepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, VMOHHAaA,
MeTajuInyecKas ), KpuCTaIn4ecKas pemeéTka, Koppo3usl METauIOB, CILIABHI,
CKOPOCTh XMMHUYECKON peaKIuu, MPEAeIbHO JOMYCTUMas KOHLIEHTpauus
ITJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJIeHUS (OpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHJI XUMHYECKOU
CBA3M (KOBaJEHTHas, MOHHAsg, MeETaJUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeasl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBatb cMmbica Ilepuomnueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: ONUCHIBATh U XapaKTEPHU30BATh
tabnmmunyio (opmy [lepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHasg moarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOAMUECKON TabIuIIEe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, oOIiee YWCiIO BJEKTPOHOB U paclpeleleHne HX IO
AIIEKTPOHHBIM CJIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU



CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Tpejenax MajbiX MEPUOJIOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTaBIISAITh YPABHEHUSI DJIEKTPOIUTHYECKOW JTUCCOLMAIMM  KHUCIOT,
LIEI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOIO OalaHCa ATUX PEaKIIMid;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMUMHUYECKOTO »3jeMeHTa 1o (opMysie COEIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMUYECKON PEaKIINH;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCY 0 1 J1a00paTOpHBIM
o0opynoBaHMEM, a TaKXe TMpaBwia oOpalleHHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKIHUSIMU TIO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYSHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yTJIEKUCIIOro ra3a);

MPOBOJAUTH PEAKIIMU, TTOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB pa3IMYHbIX
BEILIECTB: PACIIO3HABATH OIBITHBIM MyTEM XJIOpUI-, OpOMHI-, HUOIUI-,
kapOoHat-, Qocdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI U HMOHBl M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

MIPUMEHSITH OCHOBHBIE OIEpPAIIMK MBICIUTEIHOU IEATeIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBIEHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3YUYEHHUSI CBOWCTB BEUIECTB U XMMHYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUS — HaOII0ICHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

KoanyecTBo 4acos

Ne HaumeHoBaHue pa3/iesioB U TEM JaeKkTpoHHbIe (HU(POBHIE)
Konrpoabnbsie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. O000menue 3Hanmnii mo Kypcey 8 kiaacca. XuMudeckue peakiuumn
I1 0 i
11 ocommxpmcioniypea8 6 0 o buomoremloK
' pasi P https://m.edsoo.ru/7f41a636
KJlacca
Wroro mo pazneny 6
Paznen 2. Xumunuyeckue peakuuu B pacTBOpax
21 OcCHOBHBIE 3aKOHOMEPHOCTH 3 0 0 bubmmoreka [JOK
' XUMHYECKUX PEaKIUii https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. bu6nmorexa LIOK
2.2 8 1 1
XUMHUYECKHE PEaKIuU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 11
Pa3jnen 3. HemeTa/uibl M HX cOeIMHEHUS
3.1 Sfﬂﬁeiiﬁifﬁfﬁfﬁi VIA 6 0 1 BuGmuorexa LIOK
' https://m.edsoo.ru/7f41a636
rpynnsl. ['amoreHs
. OO6mras xapakTepucTuka in . . . BuGmorexa LIOK
. XUMHYECKHUX IJIEMEHTOB -
- https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa u €€ coeJuHeHus
OO61mas xapakTepuCcTHKa
33 XUMHYECKHUX dJIeMEeHTOB VA- 7 0 1 but6mmoreka [IOK

rpynnsl. A3oT, pocdop u ux
COEIMHEHUS

https://m.edso0.ru/7f41a636
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OO0mrast xapaKTepUCTHKA

3.4 XUMHYECKHX 3JIeMeHTOB |V A- 3 1 bu6nmoreka [IOK
IPyMIbL. YTIEpOa U KPEMHHM U X https://m.edsoo.ru/7f41a636
COCTMHCHUS
Hroro no pazaeny 27
Pa3zgen 4. MeTaJJIbI M MX COeAUHEHUS
bubmmoreka [JOK
4.1 OO01mue cBOWCTBa METAIIIOB 4 0 https://m.e dscI)_E).ru 17§41636
49 Baxneiimue MeTauibl M UX 15 1 bubnunoreka LIOK
COC/IMHCHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 19
Paznen 5. Xumus 1 okpyskamomasi cpeaa
51 | BemecTa u Marepuansl B ;KU3HU 9 0 bu6nmoreka LIOK
YeJIoBeKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 2

Pasnen 6. O000menne 3 HAHNH 110 XMMHH 32 KyPC OCHOBHOM IIKOJIbI

6.1 OCHOBBI HEOPTAaHUYECKON XUMUU 3 0 bubmorexa IOK
https://m.edsoo.ru/7f41a636

Wroro mo pazneny 3

OBUIEE KOJIMYECTBO YACOB I10 68 3

I[TPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 kimacce/ ['abpuensa O.C., Octpoymon U.I'., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA
1. Xumus. 9 xknacc. YueOnuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos,
C. A. Cnagxos).

2. Metoanueckoe nocodue. 9 knacc (apropel O. C. I'abpuensa, . I'. Octpo-
yMOB, U. B. Akcénona).

3. [Iporpamma kypca xumuu Jij1st 8—9 Ki1accoB 0011e00pa30BaTeIbHBIX
YUIpeK-

nenuit (aBTopsl O. C. I'abpuensn, C. A. Cnagkos).

4. Pabouas Tetpasns. 9 kiacce (aBropsl O. C. 'abpuenss, C. A. CiagkoB).

5. Tetpanp 1151 1abOPaTOPHBIX OIMBITOB M MPAKTHYECKUX padboT. 9 kimacc (aB-
topsl O. C. I'abpuensu, . B. Akcénona, U. I'. OctpoymoB).

6. Xumus B TeCcTax, 3a7avax u ynpaxsenusx. 9 knacc (aBropsl O. C. I'abpu-
esnstiH, M. B. TpuryOuax).

7. DnexktpoHHas opma ydeOHHKA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

bu6moreka IJOK

POIII
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