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NMOACHUTE/IbHAA 3ANNCKA

[IporpaMMa 1O XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBI€HA Ha OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro
oOpaszoBanus, mnpenctaBieHHbIx B @I'OC OO0, a Taxke Ha ocHoBe (enepanbHOl paboueit
pOTpaMMbl BOCIUTAHUS U € YU4ETOM KOHIICTILMHU NpenojaBaHus y4eOHOro mpeamera «XuMus» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoii @enepanu.

[TporpammMa 1o xuMuu Aa€T MpejcTaBleHUE O LEIX, 00mel crparerun o0yyeHHs, BOCIIUTaHUS U
pasBUTH OOYy4alOIIMXCSl CPEACTBAMHM Y4YyeOHOro IpeaMeTa, YCTaHaBIMBAeT 00sS3aTelIbHOE
IPEIMETHOE COZIEepKaHKe, NpelycMaTpUBaeT paclpeiesieHle ero 1o KjiaccaM U CTPYKTYpUpOBaHUE
[0 pa3jenaM M TeMaM IporpaMMbl 0 XHMHUH, ONpEAEseT KOJINYECTBEHHbIE M KadeCTBEHHbIE
XapaKTEPUCTUKH COZIEP KaHUS, PEKOMEHIyEMYI0 MOCIEI0BATENbHOCTh U3YUCHUS XUMHUU C YYETOM
MEXIIPEIMETHBIX M BHYTPUIIPDEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PacTHBIX
0COOEHHOCTEHN 00yUaroumxcs, ONpeeiseT BO3MOKHOCTH IIpeaMeTa s peaau3aluuu TpeOoBaHUM K
pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOHM MpPOrpaMMbl HA YPOBHE OCHOBHOTO OOMIETO
o0Opa3oBaHus, a TaKke TpeOOBaHMM K pe3ysbraTaM OOydeHHs XMMUU Ha ypOBHE LieJei U3ydeHus
IpeIMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEIbHON JAEATEIbHOCTH OOYyYarolerocs Imo
OCBOCHHIO YUE€OHOTO CO/ICPIKAHMSL.

3HaHWE XWMHUH CIY’)KUT OCHOBOH sl (OPMHUPOBAHHMS MHPOBO33PEHUS OOYYAIOLIETOCs, €ro
IpPEJCTaBICHUN O MaTepUaIbHOM €IMHCTBE MMpPaA, BaXKHYIO POJIb UIpaloT (opMupyemble XUMUEH
IPECTABICHUS O B3aUMOIIPEBPAILEHHUSIX SHEPrUM U 00 3BOJIOLMU BEIIECTB B MPUPOJE, O MyTAX
peleHuss  II00albHBIX  HPOOJeM  yCTOWYMBOIO  pa3BUTHSL  YeJOBEYECTBA -  CHIPHEBOIA,
SHEpPreTU4ecKoil, MUIIEBOM U 3KOJIOrMYecKor 6e30nacHOCTH, MPOOJIEM 3JpaBOOXPAHEHUS.
N3yuenune xumuu:

CHOCOOCTBYET peaau3all BO3MOXKHOCTEH /Uil caMOpa3BUTUS U (OPMHPOBAHUS KYJBTYpPbI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHAIEHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHNE MBILUIEHUSI U TBOPUYECKUX CIIOCOOHOCTEN 00y4YaroInXCsl, HABBIKOB
UX CaMOCTOSITEIbHON Y4eOHOH eSITeIbHOCTH, SKCIIEPUMEHTAJIbHBIX U UCCIIEA0BATEIbCKUX YMEHUI,
HEOOXOJUMBIX KaK B ITOBCEIHEBHOM JKU3HU, TaK U B IPOPECCUOHATBHON eI TENbHOCTH; 3HAKOMUT
co crienu (KON HayYHOTO MBIIIJICHUS], 3aKJ1a/IbIBAET OCHOBBI II€JIOCTHOTO B3IJIs1/1a HA €IMHCTBO
IIPUPOJIBI U YEJIOBEKA, SIBISETCS] OTBETCTBEHHBIM ATArioM B ((OPMHUPOBAHUM €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMHPOBAHUIO LIEHHOCTHOI'O OTHOILEHHMS K €CTECTBEHHO-HAyYHBIM 3HAHMSM, K
IpUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMUYECKOE 00pa3oBaHHe 00yUarOMIUXCsl.

JlaHHble HampaBlieHHs] B OOy4€HUU XMMHUHU 00eCHeuuBaroTCs creun(ukoil cojepkaHus y4eOHOro
npeaMeTa, KOTOpBIH SBISIETCS MeJarornyecky aJanTHPOBAaHHBIM OTpakKeHHEM 0a30BOM HAayKH
XMMHH Ha ONPEIEIIEHHOM dTane €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o0OmHIeET0 00pa3oBaHUsS OpPUEHTHPOBAH Ha OCBOEHHUE
00y4JaroIMMHUCS CHCTEMbI MEPBOHAYAIBHBIX MOHATUNA XWMHH, OCHOB HEOPraHMYECKON XUMHUH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coaepkaHHs IPOrpaMMBbI [0 XUMHUHU chopMHpOBaHA Ha OCHOBE CHCTEMHOIO IMOAX0Ja K
e€¢ usydenuto. CopepxaHHe CKJIQIbIBACTCSI U3 CHCTEMbl MOHATHM O XMMHUYECKOM 3JJIEMEHTE W
BEUIECTBE W CHCTEMbl MOHATUH O XUMHUYecKol peakuuu. OO0e 3TH CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl 10 IPHUHLHUITY I1OCJIEJOBATEIbHOIO Pa3BUTHsA 3HAHWH HAa OCHOBE TEOPETHUECKHX
IIPEJICTaBICHUNA PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

- Ilepuonnueckoro 3akona J[. 1. MeHnzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

- Y4YEeHHS O CTPOEHHUH aToMa U XMMHUYECKOH CBS3H;

- TpeaCcTaBiIeHUN 00 AIIEKTPOIUTHUECKON JUCCOIHAIINY BEIIECTB B PaCTBOPaXx.

TeopeTnueckne 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMIIMPHUUECKU MOJTYYEHHBIX U OCMBICIEHHBIX



(GakToOB, pPa3BHBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYTrOMY, BBITIONHSA (DYHKIIUU
0OBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHUS
Y NIOJIyYEHUS U3y4aeMbIX BELIECTB.

OcBoeHHe MPOrpaMMbl MO XHUMHH CIIOCOOCTBYET (HhOPMUPOBAHMIO MPEICTABICHUS O XUMHYECKON
COCTABJISIIOLIEH HAyYHOM KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOM NPHUPOAbI, LEHHOCTHOIO
OTHOLLIEHHS K HayYHOMY 3HAHHMIO U METOJAaM MO3HaHUs B HayKe. M3yueHne XUMHM HPOUCXOJUT C
NpUBJICYCHUEM 3HAHUN W3 paHee M3YyYEHHBIX Yy4eOHBIX mpeamMeToB: «OKpyXKaroumii Mupy,
«buonorus. 5-7 knacce» u «dusuka. 7 Kiaacey.

[Tpy n3y4eHur XUMHH MIPOUCXOAUT (POPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOH HayKH Kak 00JacTu
COBPEMEHHOI'O €CTECTBO3HAHHUS, ITPAKTUYECKOW JESATEIbHOCTH YEJIOBEKa M KaK OJHOr0 W3
KOMITIOHCHTOB MUPOBOH KYJbTYpHhI. 3a/1ada y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHUYECKHX 3HAHUNA — BaXKHEUITUX (PAKTOB, MOHSATUH, 3aKOHOB M TCOPETUUYECKUX TOJOKEHUH,
JOCTYITHBIX 0000IICHUI MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HAYKH, B TPHOOIICHNH K HAYYHBIM
METO/IaM TIO3HAHUS TIPU U3YYCHUH BEIIECTB U XUMHUECKUX peaKIuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATE/IbHBIX YMEHHMH M HMX MPUMEHEHHM B Y4YeOHO - TIO3HABATEIbHOM M y4eOHO-
HCCJIEIOBATENLCKOM JIeATEIbHOCTH, OCBOCHUU TpaBUil 0€30MacHOr0 OOpalleHus C BElleCTBaMHU B
MOBCEHEBHOM KHU3HH.

[Tpu U3yyeHUN XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaKHOE 3HAYCHHE MPHOOpENu
TaKue 1eJIH, KakK:

- ¢dopMUpOBaHHE WHTEIUIEKTyallbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K caM0O0Opa3oBaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO PEUICHUHN, CIOCOOHOM aanTUPOBATHCA K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

- HampaBJIEHHOCTh OOy4YeHHSI Ha CHUCTEMAaTHYECKOE MPUOOIICHHE O0ydalImxcs K
CaMOCTOSITEIILHON TI03HABATEILHOUW JEATEIPHOCTH, HAYYHBIM METOJIaM IMO3HaHUs, (POPMUPYIOIIUM
MOTHBALIUIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

- obecreyeHHe  YCIIOBUM, CHOCOOCTBYIOIIMX  MPUOOPETEHHUIO  OOYyYarOUMMHUCA  OTbITa
pa3HOOOpa3HON MeATeIbHOCTH, IMO3HAHUS M CaMOIO3HAHUSA, KIIOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

- ¢opMupoBaHue o0Iiel (yHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM YHCIE
YMEHHH OOBACHATH M OICHUBATh SBIEHUS OKPYXKAIOIIETO MHpA, HCIONb3ys 3HAHUS W OIBIT,
MOJTy4YeHHBIE PH U3yYEHUU XUMHHU, TPUMEHSITh UX TIPU PEIIEHUH TPOOJieM B MMOBCEAHEBHON KU3HU
U TPYJOBOM I€ATEIbHOCTH;

- (opmupoBanue y oOydYarOIIMXCS TYMaHUCTHMYECKHX OTHOIICHUH, TOHHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUW JUIsi BBIPAOOTKH SKOJOTMUYECKH IIEJeCO00pa3HOrO TOBEJACHUSI B OBITY U
TPYIOBOM JACSATEIHHOCTHU B LIEIISIX COXPAHEHUSI CBOETO 3/I0POBBS U OKPYIKAIOIIEH MTPUPOTHOMN CPeIbl;
- pa3BUTHE MOTHBAIIMM K OOYUYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOECHUS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HaIPaBJICHHOCTH JaJbHEUIIEro 00ydeHUsI.

OO0mee YMCIO YacoB, OTBEACHHBIX /I HM3YYEHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, cocTaBmsier B 9 kmacce - 68 wacoB (2 dWaca B HEMENIO).



9 KUIACC

BeumecTBo M XMMHYECKas peaKkuust

Ilepuonnueckuii 3akoH. Ilepumonndeckas cucrema xumuueckux sneMeHToB [[. M. Menpgeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMMUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, Kalus, KaJlbLUUs W UX COCJUHEHUH B COOTBETCTBUU C IOJOKEHHEM D3JIEMEHTOB B
[lepnonnueckoii cucreMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BenlecTBa: BUJIbI XUMHUUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIA XMMUYECKOM CBS3H.
Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XMMHUYECKHE CBOWMCTBA BEIIECTB,
OTHOCSIIIMXCSA K pPa3IMYHBIM KJIacCaM HEOPraHWYEeCKUX COEIMHEHUH, TIEHETHYeCKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccupukamuss XUMHUYECKHX pEaKIUil M0 pa3IMYHbIM MpU3HAKaM (110 YHCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY () (EeKTy, 0 H3MEHEHHUIO CTEIICHEH OKHCIICHUS
XUMHUYECKHX 3JIEMEHTOB, 10 OOPAaTUMOCTH, O YYacCTHUIO KaTalnu3aTopa). JK30- U 3HJOTEPMUUECKHE
peakumy, TePMOXUMHYECKUE YPABHEHHUS.

[TonsiTre 0 ckopocTH XuMudeckoi peakuuu. [lonsarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHsTHE O TOMOTEHHBIX U reTeporeHHbIX peakiusax. Ilonstue o karanuze. [lonstue o
XUMHUYECKOM paBHOBeCUU. DaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHUYECKON PEaklMM U MOJ0KEHHE
XUMHUYECKOTO PAaBHOBECHSI.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIIUH, 3JIEKTPOHHBIN OanaHc OKUCIIUTENBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX
PEaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OanaHca.

Teopust 37IEKTPOIUTUYECKON AMCCOUAIMK. DIEKTPOIUTHI U HEIIEKTPOIUTh. KaTnoHbI, aHHOHBI.
MexaHu3M JUCCOLIMALMM  BEIIECTB C PA3IMYHBIMU BUAAMHM XMMHUYECKON cBs3u. CreneHb
nuccoranuu. CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuyu unoHHOro oOMeHa. YclIoBHS NpPOTEKaHUs peakUuil HOHHOrO OOMEHa, IIOJHBbIE U
COKpall€HHblE MOHHBIE ypaBHEHHMs peakiui. CBOICTBAa KHUCIOT, OCHOBaHUN M COJIEM B CBETE
MPEJICTaBICHU 00 ANEKTPOTUTHYECKON nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [loHATHE
0 TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISAMHU KPHUCTAUINYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB - METAJUIOB U
HeMeTaioB (rpaduta W anmasza), CJIOXKHBIX BEIIECTB (XJIOpUIa HATpUs), HCCIEIOBaHUE
3aBUCUMOCTH CKOPOCTH XHUMHYECKOW peakIuu OT BO3AEHCTBHS pa3IU4HbIX (PAKTOPOB,
HCCJIEJIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIecca AMCCOLUAIMN KHCIIOT,
miesouel M cojiell (BO3MOYKHO MHCIIOJIb30BaHHE BHJIEO MAaT€pUalioB), MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX MpPU3HAKK TNPOTEKaHUs peakluid HMOHHOro oOMeHa (oOpa3oBaHUE OCalKa,
BbIJIEJICHHE Ta3a, OO0pa30BaHME BOJIbI), OMBITOB, WJUIIOCTPUPYIOUIMX TPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUIl (TOpeHue, peakUuu pasjoKEHUs, COEeIMHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbK0 KAUECTBEHHBIX pEaKUUMHd Ha HOHBI, pEIIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 1 MX coeIUHEHUS

OOmast xapakTepucThKa TajioreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue M (U3UUYECKHE CBOMCTBA MPOCTHIX BELIECTB - TaJION€HOB. XHUMHYECKHE
CBOIiCTBa Ha TMpuMepe XJopa (B3aMMOJEWUCTBHE C METaUIaMH, HEMETaJlJIaMH, IIEI0YaMH).
XnopoBogopoa. ConsiHas KUCI0Ta, XUMHUYECKHE CBOICTBA, IMOJIYyYEHHUE, NpUMEHEHHE. [leiicTBue
XJIOpa U XJIOPOBOAOPOJA Ha OpPraHu3M uelnoBeKa. BakHellnne XJIOpHIbl M MX HAXO0XJICHHUE B
pUpoJIE.

O6mas xapaktepuctuka 35eMeHToB VIA-Tpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CTpoeHrne U (QU3NYecKre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOJA U CEpHI.



AnnotpornHbele MOAM(DUKALIMU KHCIOPOAa M cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOAOpO,
CTpoeHue, (pu3nuecKknue W XUMHUYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX
okcusioB. CepHast KHCIOTa, (PM3UYECKHE M XUMHUYECKHE CBOMCTBa (OOLIME KaK MpeAcTaBUTENS
KJlacca KUCIOT M cneuupuyeckue). XUMUUECKUE PEaKLUH, JeKallue B OCHOBE IPOMBIIIICHHOIO
crioco0a MoJyyeHHUsl cepHOM KHUCIOThl. IIpumenenue cepHoil kucnotbl. Cosin CepHOM KHCIOTHI,
KayecTBEHHasl peakuuss Ha cyib(ar-uoH. HaxoxneHue cepbl M €€ COEAMHEHMH B HPUPOE.
XUMHUECKOE 3arpsA3HEHUE OKpY’Karolled Cpeabl COEIMHEHMSIMU Ccepbl (KUCIOTHBIE [OXKAH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAILEHHS.

O6mas xapakrepuctuka 31eMeHToB VA-rpynnsl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTE€pHbIE
CTETIEHU OKHUCIIEHUS. A30T, PacIpOCTpaHEHUE B MPHPOJE, (HU3NYECKHe M XMMHUYECKHE CBOMCTBA.
Kpyrosopot a3ora B mpupoje. AMMHAK, ero (puU3N4YecKue U XUMUYECKHE CBOWCTBA, MOIYYECHUE U
npuMeHenne. Conu  aMMOHHS, HX (HU3MUECKHE W XUMHYECKHE CBOWCTBA, NpPUMEHEHHE.
KavecTBeHHass peakius Ha MOHBI aMMOHHUS. A30THAas KUCIIOTa, €€ TOJydeHue, (u3nuecKue M
XMMHYECKHE CBOHCTBa (0OmMe Kak WPEACTaBUTENS Kilacca KHUCIOT M CIEHU(PHUYECKHUE).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHMSI B Kaue€CTBE MUHEPAIbHBIX yl0OpeHHi. XuMudyeckoe
3arps3HEHUE OKpYXKarolleil cpesibl COeTMHEHUSAMHU a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHUE BO3AyXa,
MOYBBI M BOJIOEMOB). Docdop, autoTpornHbie Moaudukauu Gocdopa, GU3NIECKUe U XUMUICCKHE
corictBa. Okcun docdopa (V) u dochopHas kucinora, Gpu3MUECKHEe U XUMUYECKHE CBOMCTBA,
nony4enue. McnonszoBanue ¢pocdaros B KauecTBe MUHEPAIBHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 31eMeHToB |VA-rpynnbsl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKHCJCHHA. YTJIEpOJ, aUIOTPONHbIE MOAW(DUKALUKU, PpACIpPOCTpaHEHHE B TPUPOJE,
¢usnueckue U xumudeckue cpoiictBa. AncopOuus. Kpyrosopor yriaepona B mpuposae. OKCHabI
yriaepoaa, ux GU3N4ecKue U XUMUIECKHE CBOMCTBA, ICHCTBHE Ha KHUBBIE OPTaHU3MBI, TOTYYCHHE U
NpUMEHEHHe. JKOJIOTHYECKHE MpoOJieMbl, CBsi3aHHBIE ¢ oOkcugoM yriaepona (IV), rumoresa
r100abHOTO TOTEIUICHHUS] KJIMMaTa, MapHUKOBBIM >PQeKT. YroiapbHas KHCIOoTa U €€ CONHu, HX
¢dusznyeckue W XUMHUYECKHE CBOWMCTBA, IMOJydeHHE M NpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-HOHBI. Vcrnonb30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[TepBoHayanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMX yriepoja (MeTaH,
9TaH, STWIIEH, aleTW/IeH, ATaHOJ, IJIMLEPUH, YKCycHas Kuciora). IIpupogHble HCTOYHUKH
yIJIE€BOAOPOAOB (yroJib, MPUPOAHBINA Ta3, HEPTH), MPOAYKTHI UX MepepaboTku (O€H3UH), UX POJIb B
ObITY W TpPOMBIIUIEHHOCTH. [loHSATHE O OMOJOrMYecKM Ba)KHBIX BEIIECTBAX: >KHUpax, Oenkax,
yIaeBoJax - M UX pPOJIM B KU3HU 4YeloBeKa. MarepuaibHOE €IUHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COEMHEHUH.

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOWCTBA, MoJydyeHUEe U NpumeHeHue. CoennHeHus
KpeMHus B npupoje. OOmue npexacraBieHuss o6 okcuae kpemuus (IV) m xpemHueBoil Kuciore.
Cunukatel, UX HCIIOJIB30BAHHE B OBITY, B MPOMBIIIJIEHHOCTH. BakHelne cTpouTenbHbIE
MaTepuaibl: KepaMmHKa, CTEeKJIO, LIEeMEHT, OeTOH, keye300eToH. [Ipodaemsbl 6e30macHoro
UCIIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTBI, IpPOBEACHUE
Ka4eCTBEHHBIX peaKIUii Ha XJOPHJ-MOHBI W HaOJIOJEHUE NPU3HAKOB MX HPOTEKAHUS, OIBITHI,
oTpakaromue (U3MYecKue M XUMHUYECKHE CBOWCTBA TAJOI€HOB M MX COCIUHEHUH (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHME C OOpa3laMu XJIOPHAOB (TaJIOT€HHJIOB),
O3HAaKOMJICHHE ¢ oOpa3mamMu cepbl U €€ COeAUHEHHSIMH (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB),  HaOMIOJeHWE  Tpomecca  OOyIJMBaHHWS  caxapa TIOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI, U3yYEHHE XHWMHUYECKHUX CBOMCTB pa30aBICHHOW CepHOMU
KHUCJIOTBI, MPOBEJEHUE KAueCTBEHHOM peakuuu Ha cylb(ar-noH U HaONoJleHue Mpu3HaKka eé
MPOTEKaHUs, O3HAKOMJIEHHWE ¢ (PU3MUYECKHMHU CBOMCTBaMU a3oTa, (ochopa M HUX COEAMHEHUMN
(BO3MOYKHO HCIIOJIb30BaHHME BHJIEOMATEpUANIOB), 00pa3laMu a30THBIX U (PochOpHBIX yA0OpeHuH,
NoJIy4eHue, coOupaHue, paclio3HaBaHUE M U3YUEHUE CBOMCTB aMMHUAKa, MPOBECHUE KaYeCTBEHHBIX



peaknuii Ha MOH aMMOHUS U GocdaT-uoH U U3yueHHe NPU3HAKOB X MPOTEKAHMUs, B3aUMO/ICHICTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTBHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
M3y4YCHHE MOJIeNe KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpaduta, ¢ylsepeHa, 03HaKOMJICHHE C
MPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIIEM U yCTPOMCTBOM
MPOTUBOTra3a, IMOJIy4eHHE, COOMpaHue, paclo3HAaBaHUE M HM3yUEHUE CBOMCTB YIJIEKUCIIOrO rasa,
IPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-HOHbI M W3YYEHHE NMPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHME C MPOAYKIMEH CHJIMKAaTHOM IPOMBILUIEHHOCTH, PEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTauibl U UX COSANHEHUS».

MetaJuibl M MX COeIMHEHMS

OO0mas xapakTepUCTHKa XMMHUYECKUX 3JIEMEHTOB - METAJUIOB HAa OCHOBAaHUM HMX IIOJIOXKEHHS B
Ilepuonnueckoir cucreMe XuMmudeckux osnemeHToB JI. M. MeHneneeBa U CTpOCHUS aTOMOB.
Crpoenue MetaioB. MeTalnnyeckas CBs3b M METaUIMYECKas KPUCTAUIMYECKAs pPEIETKa.
DNEKTPOXUMHUUECKUH psi HanpsKeHUM MeTaioB. dusndeckue U XMMUYECKHUE CBOMCTBA METAJLIOB.
OO0mme crmocoObl MOMy4YeHUsT MeTayuioB. [IOHSATHE O KOPpPO3MM METAauIOB, OCHOBHBIE CIIOCOOBI
3auUThl UX OT Kopposuu. CrutaBbl (cTaib, YyryH, JIOPAIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B
OBITY U IPOMBIILJICHHOCTH.

[[{emounble MeTayibl: nojnoxkenue B llepuogmueckoil cucreme xumudeckux saemeHToB [ .
MeneneeBa, CTpOCHHE UX aTOMOB, HaXOXAeHUE B pupoae. PU3nueckrue 1 XMuMUYECKHE CBOMCTBA
(na mpumepe Hatpusi U Kanus). OKCUABI U TUAPOKCUABI HATPUsS U Kanusd. [IpuMeHeHue menouHbIx
METAJIOB U UX COCIMHEHUM.

[IlenoyHoO3eMeENbHBIE METAJUIBI MAarHUil M KaJbLUH: MOJOXeHue B llepuoamdeckor cucreme
xumudeckux sneMeHtoB /. M. MenpneneeBa, CTpoeHHE MX aTOMOB, HAaXOXJECHHE B IPHUPOJE.
@u3nyeckue M XMMHUYECKHE CBOMCTBA MAarHWs M Kaiblus. BaxHeWlne COCIUHEHUS KaJIbIUS
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomMuHuii: nonoxkenue B Ilepuognueckoii cucteme xumudeckux anemeHtoB /. Y. Menneneesa,
CTpOEHHE aTOMa, HAaXOXKJIeHHEe B mpupoje. Puznueckue M XUMHUYECKHE CBOWCTBA AJTIOMHUHUA.
AmMdoTepHbIe CBOHCTBA OKCHIA U THUIPOKCHU/IA ATFOMUHHUSL.

Kene3o: monoxenune B Ilepuonmueckoil cucreme xmmuueckux sneMeHToB JI. 1. Menneneesa,
CTpPOEHHE aTOMa, HAXOXKJEHHUE B npupoje. PU3ndecKre 1 XUMUYECKHE CBOMCTBA Xkene3a. OKCUabI,
ruapokcuabl 1 comu xkenesa (II) u sxenesza (III), ux cocras, cBoiicTBa U MoIy4YeHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 0Opa3llaMH METa/IOB U CIJIAaBOB, MX (U3UYECKUMHU CBONCTBaMH, H3y4EHUE
pe3yIbTAaTOB KOPPO3UH METALIOB (BO3MOXHO HMCIOJb30BAaHUE BUIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KaJbliUs W HAaTpus C BOAOW  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEpPHUAIOB), MCCJIEJI0BaHUE CBOMCTB KECTKOW BOJbI, Mpollecca TOpPEHUs Keiesa B
KHCII0po/ie (BO3MOXKHO HMCIIOJIb30BaHUE BUEOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUSI KaueCTBEHHBIX
peakuuii Ha MOHBI: MarHus, KaJbliUs, allOMUHMS, LuHKa, xene3a (II) u xeneza (III), menu (1I),
HaOJII0/IEHUE U OMMCAaHUE TMPOILIECCOB OKpAIIMBAHUS IJIAMEHU MOHAMH HATpPUsl, KaJus U KaJbIUs
(BO3MOKHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOICTB TMAPOKCHIA
QTIOMUHMS M TUAPOKCHAA LHUHKA, PELIEHUE HKCIEPUMEHTAIbHBIX 3a1ay no TeMme «Bakueliiue
METaJUIbl U UX COEAUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHON XKU3HU YeIoBeKa. be3omacHoe HConb30BaHUE BELECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBasi HOMOIIb MPU XUMHUYECKUX 0KOTaX U OTPABIICHUSX.
XUMHYECKOE 3arpsi3HEHUE OKpY Karollel cpeibl (TpeiesibHas JOMyCTUMasi KOHLIEHTPAllUs BELECTB,
nanee - [1/IK). Ponp xumMuu B pemieHuu 3K0JI0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3oB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUaIIbI).
Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeaAMETHBIX CBSI3€H NMPHU M3YYEHHM XMMHHM B 9 Kiacce OCYLIECTBIISIETCS 4epe3
UCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK W TIOHATUN, SIBISIOUIUXCS



CHCTEMHBIMH JIJIsl OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.
OO01me ecTeCTBEHHO-HAyYHbIC TOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpUs, aHATIN3, CHHTE3,
KJaccu(uKanus, MNEpUOJUYHOCTh, HAOMIOIEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE, H3MEpPEHHE,
MO/IEIIb, SIBJIEHUE, TApHUKOBBIN 3(h(eKT, TEXHOIO0rUs, MaTepUabl.

®dusmka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIN], U30TOIIbl, PaIMOAKTUBHOCTD,
MOJIEKYJIa, 3JIEKTPUYECKUH 3apsj, IPOBOJHUKH, HOIYINPOBOIHUKHU, AUIIEKTPUKHU, (HOTODIEMEHT,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHME BEIeCTBa, Ia3, pPAaCTBOP, PacTBOPUMOCTb,
KpHUCTa/NIM4ecKasl peléTka, crjaBbl, GU3NYECKUE BEIMUYUHBI, €AUHULBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bl, COHILE.

Buonorusi:  ¢orocunres, gpixanue, Ouocdepa, -dKOcHCTEMa, MHUHEpPAIbHBIE YA0OpEHHS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusa: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAEMBbIE,
TOILIINBO, BOJIHBIC pecypesbl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUM HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS IMPOTPaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs JIOCTUTAIOTCS B
X07ie 00y4YeHHUsI XMMHUU B €IUHCTBE Y4EOHOH M BOCIHUTATEIBHOMN JEATEIBHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMH M J1IyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH,
OPUHATHIMH B OOIIECTBE MpaBWIAaMH M HOPMaMH TIOBEACHUS W CIHOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIIUHN 00YYaIOIINXCS.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAIOT I'OTOBHOCTh OOYYAIOLIUXCS PYKOBOJCTBOBATHCS CHCTEMOMN
MIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMM M PACIIMPEHHUE OIIbITA JEATEIBHOCTH HA €€ OCHOBE, B TOM
YHCJIE B YaCTH:

1) maTpMOTHYECKOTr0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJBTYPHOMY, MCTOPUYECKOMY M HAyYHOMY
HACJIE/IMI0, TOHUMAHUS 3HAUEHUs XUMHUYECKOH HAayKd B JKU3HM COBPEMEHHOro OOLIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(pOpMauueld O MepeAOBbIX JOCTHXKEHUSX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpolicTBE MHUpa
1 00IIECTBA;

2) TpaKIaHCKOT0 BOCIIMTAHMA:

IIPEJICTAaBICHUSI O COLUATIbHBIX HOPMax M IMPaBUJIAX MEXJIMYHOCTHBIX OTHOILEHUH B KOJIJICKTUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM,
TBOPYECKOH M JApYrMX BHJIAX JAEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOPa3HON COBMECTHOM
JeSITEIbHOCTH TPU BBINOJHEHUM YYEeOHBIX, [MO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XHUMHUYECKHX
SKCHEPUMEHTOB, CO3/1aHUM  Y4YEOHBIX IPOEKTOB, CTPEMJIEHMS K B3aUMOIOHMMAaHUIO U
B3aMMOIIOMOIIM B IIpoliecce ITON yueOHOH AesTenbHOCTH, FTOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
Y TIOCTYNKH CBOMX TOBapHILEH C IMO3ULUN HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUM MTOCTYIIKOB;

3) IeHHOCTH HAYYHOT'O MO3HAHUSL:

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKOM PEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKHU U COCTABJISIOLINE OCHOBY I TOHUMAHHUS CYIIIHOCTH
HAy4YHOU KapTUHBI MUpa, IPEICTAaBICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI,
B3aUMOCBS351X YEJIOBEKA C IIPUPOJHOMN CPEIOi, O POJIM XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEH;
M03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJYyY€HNE HOBBIX 3HAHUN IO XUMHH, HEOOXOIUMBbIE
JUIs 00BSICHEHUS Ha0JII0/JaeéMbIX IPOLIECCOB U SIBJICHUH, T03HABAaTEIbHOMN, HH(POPMALIMOHHOH 1
YUTATENILCKOM KyJIbTYpBI, B TOM YHCII€ HABBIKOB CAMOCTOATENBbHOM paboThl ¢ yueOHBIMU TEKCTAMU,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMH CPEJICTBAMU HH(POPMALIMOHHBIX
TEXHOJIOTHI;

uHTepec K OOyuYeHHI0 M TIO3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIEeI0BATEIbCKON JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEMNIIEM;

4) ¢dopMHUpoOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHUE IEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3J0POBBIO, YCTAaHOBKHM Ha
30pOBBIM  00pa3 KHU3HU, OCO3HAHWE TMOCJIEJACTBUI M HENPHUITHE BPEAHBIX MPHUBBIYEK
(ynorpebsieHusi ajKOToJig, HApPKOTHKOB, KypeHHUs), HEOOXOAMMOCTH COOIIOACHMS TMPaBUI
0€30MacHOCTH NP 00PALIEHUH C XUMHUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy1oBOro BOCHUTAHUS:

UHTEpEC K MPaKTHUECKOMY M3YUEHUIO Mpodeccuii  Tpyaa pa3IuyHOro poja, yBaXeHUe K Tpyay U
pe3yJibTaTaM TPYAOBOH EATENbHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHMSI NIPEAMETHBIX 3HAaHUN
0 XUMHH, OCO3HAHHBIM BHIOOP WHAMBHUIYaJIbHON TPACKTOPUM MPOAOIDKEHHS 00pa3oBaHUS C
y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB U
nOTPeOHOCTEH, yCIemHoN Tpo(hecCHOHATFHOW NEATETPHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHUIA,



TOTOBHOCTB aJJalITHPOBATHCS B MPOPECCHOHAIBHON Cpefie;

6) IKOJIOrHYeCKOro0 BOCIIUTAHMS:

9KOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPO/IE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE €&
CYILIECTBOBaHMsI, TOHUMaHUE [IEHHOCTHU 3/I0pOBOro M 0e30macHoro odpasa KU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PH3WYECKOMY U IICHXWYECKOMY 3/I0POBBIO, OCO3HAHHE ILEHHOCTHU
coOnrofieHus IpaBul 0€30MacHOro MOBEACHUsS MpU paboTe ¢ BEUIeCTBAaMH, a TaKXKe B CUTYalIUSX,
YIpOXKaroUUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHMS, IMOJy4aeMble MPU HM3YyYEHUM XHMHHU, JUIS pEHIeHHs 3ajad,
CBSI3AHHBIX C OKPYKAIOLIEW NPUPOJHOM CpEaoH, ISl TOBBILIEHUS YPOBHS JKOJOTHYECKOM
KyJbTYpBbl, OCO3HAHHS TIOOATBLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM W IMyTeH WX pelIeHUs
MOCPEACTBOM METOJOB XMMHUH, 3KOJIOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOACTBOBATHCS MM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIUAJIbHOM IPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MmeranmpenMETHBIX PE3yJbTATOB  BBIACISIOT 3HAYMMBIE I (DOPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIe MOHATHUS (3aKOH, TEOpHSs, MPHUHIIMI, TUIOTe3a, (aKT, cHcTeMa,
MPOLIECC, AKCIEPUMEHT U JPYroe.), KOTOpble HCHOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax W MO3BOJISIOT Ha OCHOBE 3HAHUU M3 3THUX MPeAMETOB (HOpPMHUPOBATH MPEICTABICHUE O
LEJIOCTHOW Hay4YyHOW KapTUHE MHpa, U YHUBEpCallbHble yueOHbIe NeHCTBUA (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHbIC, PEryJSITHBHBIC), KOTOpPhIE OOECHEeYMBaIOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHHBeEPCAJIbHbIE YUeOHbIE

aeiicreusa bazoBble Joruyeckue aeicTBus:

YMEHHSI HUCIOJIb30BaTh MPUEMBI JIOTHUYECKOIO MBILIIJIEHUS MPU OCBOCHUM 3HAHUW: PaCKpbIBaTh
CMBICJI XUMUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b
C APYTMMHU MOHSATHSIMH), UCTIOJIB30BATh MOHITHS [Tl OOBSICHEHHS OTICIBHBIX (DAKTOB M SIBIICHUH,
BBHIOMPATh OCHOBAHUS U KPUTEPHUH I KIACCU(UKAIMKM XUMUUYECKHX BEIIECTB W XUMHUYECKHUX
peaxiuii, yCTaHaBJIUBATh MPUUYMHHO-CIEICTBEHHBIE CBA3M MEXKIY OOBEKTAaMU H3yuUeHUs, CTPOUTH
JIOTUYECKHE PpacCyXKIACHHS (MHIyKTUBHBIC, ICNYKTUBHBIE, IO aHAJIOTHU), JAeNaTh BBIBOJBI U
3aKJIFOYEHUS;

yMEHHE TMPUMEHSATh B TIpollecCe TO3HAHWs TMOHATUS (TPEIMETHBIE M METalpeAMETHEIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHUMHH, MpeoOpa3oBbIBATH IIUPOKO
MPUMEHSEMbIE B XUMHUU MOJEIbHBIC TMPEACTABICHUS - XUMHUYECKHI 3HaK (CHMBOJ JJIEMEHTA),
XuMu4eckast GopMmysia U ypaBHEHHE XUMUYECKON PEaKINK - TP PEIICHUN YIeOHOMO3HABATEIHHBIX
3a7a4, ¢ YYETOM 3THUX MOJIEIbHBIX MPEACTABICHHUI BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC
MIPU3HAKU U3YYaeMbIX O0OBEKTOB - XUMHUECKUX BEIICCTB U XUMUUYECKUX PEAKIINi, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIC CBSI3M M IMPOTUBOPEYHS B HM3y4YaeMbIX Mpoleccax U
SIBJICHUSIX.

Bba3oBble ucciienoBaTe/ibcKue AeiCTBUSA

YMEHHME HCMOJIb30BATh IMOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHMS, a TaKKE B
KaueCTBE OCHOBBI JUIsi (POPMHUPOBAHUSI THIIOTE3bI MO MPOBEPKE MPABUIBLHOCTU BBICKA3BIBAEMBIX
CYXICHUN;

OpUOOpEeTEeHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHW3alMd ¥ TPOBEACHHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOI0aTh 3a XOJOM IPOIecca, CAaMOCTOATEIHLHO MPOTHO3UPOBATH €0
pe3ynbTat, GOopMyIMpoBaTh O000OIIEHHS W BBIBOJBI IO pe3yJbTaTaM TMPOBEAEHHOTO OIbITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.

PabGora ¢ unopmanmeii:

yMEHHE BBIOMPATh, aHATTM3UPOBATH U UHTEPIPETUPOBATH HH(POPMAIIHIO PA3TMYHBIX BUIOB U (HOpPM
MPEACTABICHHS, TMOMYy4aeMyl0 U3 pPa3HbIX HWCTOYHHUKOB (HAYYHO-TIONYJISIpHAS —JUTEparypa
XUMHYECKOTO COJIepKaHUsI, CIpaBOUYHbIE MocoOusi, pecypchl HTepHETa), KPUTHUECKH OIEHHUBATH
MIPOTHUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSTh Pa3IMYHBIE METOABl W 3alpOChl TpU TMOUCKEe W 0TOOpe uHbOpMaNUU U



COOTBETCTBYIOIIHUX JIAHHBIX, HEOOXOIUMBIX JJIsl BBIMOJTHCHHUS yUEOHBIX M TO3HABATENbHBIX 3a7ad
OmpeAeEHHOr0 THIA, NPUOOPETCHHWE OmbITa B OO0JACTH WCHOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJbTYpPOW AKTUBHOI'O HCIIOIB30BAHUS PA3IHYHBIX
MOMCKOBBIX  CHUCTEM, CaMOCTOSITEJIbBHO BBIOMpAaTh ONTUMalIbHYIO (OpMY MpeAcTaBlICHUS
uH(bOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3a/adydl HECJIOXKHBIMU CXEMaMH, IuarpaMMamu,
npyruMu (popmamu rpauKku U UX KOMOUMHAITUSMU;

yMEHHE UCMOJIb30BaTh U aHAIU3UPOBATH B Mpoliecce yUeOHOM U UCCIIeI0BATEIbCKOM AesITeNbHOCTH
UH(GOPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEJILCKOIO XO3sIIiCTBa M TPaHCIOpPTa HA COCTOSHUE
OKPYKaroIIEe IPUPOIHON CPEBI.

KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

YMEHUS 331aBaTh BOMPOCHI (B X0JI€ TUayiora v (MJIM) TUCKYCCUH) TIO CYLIECTBY 00CYKIaeMOil TeMBI,
(GhopMyIIMPOBATh CBOM MPEJIOKESHUS OTHOCUTEIILHO BBIITOJIHEHUS TIPEIOKEHHON 3a]1a91; YMCHHS
MIPEACTABIISITH MOJyUCHHBIC PE3YJIbTATHI TO3HABATEILHON JEATEILHOCTH B YCTHBIX U MUCbMEHHBIX
TEKCTax; JIeJaTh IPE3CHTALMIO PE3YJIbTAaTOB BBIIOJHEHNS XUMAYECKOI0 SKCIIEPUMEHTA
(;1abopaTopHOro OMbITa, 1a00PATOPHON PabOTHI 10 UCCIEAOBAHUIO CBONCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

yMEeHHS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HABaTENbHOU U
HCCJIEIOBATENBCKOM JESATeIbHOCTH MPU PEIICHUH BOZHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIINX
MHTEPECOB U COTJACOBAaHUS MO3ULUN (00CYXIeHus, 0OMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBD,
KOOpPJIMHALIMS COBMECTHBIX JICMCTBUHM, ONPENEICHUE KPUTEPUEB IO OLICHKE KaueCTBa BBIITOJIHEHHOU
paboThl U ApyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1€iiCTBUS:

YMEHHE CaMOCTOSITEIBHO ONPENEIATh LEIu JEATEIbHOCTH, IUIAHUPOBATH, OCYIIECTBILTH,
KOHTPOJIMPOBATh U NPU HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO AESTEIBbHOCTD, BEIOUpATh Hanboiee
3 PEeKTUBHBIE CIIOCOOBI PEIICHUS YIeOHBIX U IMO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISATh
WUIM KOPPEKTUPOBATHh MPEIJIOKECHHBIA aJrOPUTM JCHCTBUN IIPU BBIOJIHEHUM 33JaHUN C YYETOM
MONTy4YeHUs] HOBBIX 3HAHUW 00 H3y4yaeMbIX OOBEKTaxX - BEIIECTBAX M PEaKIUsAX, OILIEHWBATh
COOTBETCTBUE MOJIYYEHHOTO Pe3yJibTaTa 3asiBJIEHHOM 1€JIM, YMEHUE UCII0Ib30BaTh U aHAJIM3UPOBATH
KOHTEKCTBI, ITPEAJIaraeMbl€ B YCJIOBUU 33JITaHUMN.

HPEIMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00S3aTE€IBLHOTO COAEPIKAHUS, YCTAHOBICHHOTO
TaHHOU (enepanbHON paboyeil MporpaMMoi, BBIACISAIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4YHBIS
3HAHUS, YMEHHUS U CIIOCOOBI NEeHCTBUM, cielIUUUIECKUEe I MPEeIMETHON 00macTu « XUMUs», BUJIBI
JESTENIbHOCTH 10 TMOJY4YEHHI0 HOBOIO 3HAHUS, €ro HWHTEpIpeTaluy, IpeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CUTYAIIHIX.

K xoHiy oOydeHus B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJKHBI OTPakaTh
c(OpMUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHUI:

. pacKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHATHH: XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHUOH, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJIEHTHOCTbD,
ANEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMHUUYECKass peaklusi, XUMHYecKas CBs3b,
TEIIOBOM 3(PPeKT peakiuu, MOIb, MOJSPHBIA 00BEM, PacTBOpP, SIEKTPOIHUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTHYECKAsT JTUCCOLIMAIIMSA, pPEeaKIMd WOHHOrO OOMeHa, Karajau3aTop, XUMHYECKOoe
paBHOBecHe, 00OpaTUMble U HEOOpaTUMbIC PEaKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTENLHBIE PEaKIINH,
OKHUCJIUTEIh, BOCCTAHOBHUTENIb, OKHUCJICHHE K BOCCTAHOBJICHHE, aJNIOTpomnusi, amMQpOTEpHOCTb,
XUMHUYECKasl CBA3b (KOBaJIEHTHAsl, MOHHAsI, METAJUIMUECKas), KpUCTalInyecKasi peérka, Kopposus
METAJIJIOB, CIUIaBbl, CKOPOCTh XMMUYECKOW PEAKINH, MPEIeIbHO nonmycTuMas kKonueHnTpanusa 111K
BEILIECTBA;

. WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHATHM U MPUMEHATH 3TH NOHATHUS
IIPU ONIMCAHMHM BEIIECTB U UX MPEBPAICHUI;
. UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJII COCTaBji€HMs (JOpMYJ BEIIECTB U YpaBHEHHI

XUMHYECKHUX PEAKIUM;



. OIpEAEIATh BAJEHTHOCTh M CTENEHb OKHUCICHHS XUMUYECKUX 3JIEMEHTOB B COEAMHEHUAX
pasINYHOIO COCTaBa, IPHUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEAMHEHHUH IO
dopmynaM, BUA XUMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHASA, METAJUIMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps] MOHA IO XMMHUYECKOH (hopMyre, XapakTep Cpeasl B BOJHBIX PacTBOpax
HEOPraHMYECKUX COCAMHEHUH, TUI KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELECTBA;

. packpeiBath cMbica [lepuoauueckoro 3akona J{. V. MenneneeBa U 1eMOHCTPUPOBATH €rO
NOHMMaHME: OIHUCHIBaTh M XapaKTepu3oBaTh TabmuuHylo ¢opmy Ilepuoanyeckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: DPa3lIM4aTh MOHATHS «TJaBHas moArpynmna (A-rpynma)» U «1no0o4Has
noarpynna (b-rpynma)», Manple u OOJdbIIME TEPHOABI, COOTHOCHUTH O0003HAYEHUS, KOTOpHIE
UMEIOTCS B MEPUOJUYECKON TalnMile, C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi] A1pa, o0Ilee YNUCIIO JIEKTPOHOB U PACIpEesIeHHe UX IO
AIIEKTPOHHBIM CJI0SIM), OOBSCHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX
COEJMHEHUH B IIpeJiesiax MalbIX IEPUOJI0B U TJIaBHBIX HOJATIPYIII C yYETOM CTPOEHUS X aTOMOB;

. KJIaccu(UUUpPOBaTh XMMUYECKHE HJIEMEHTbI, HEOPraHMYECKHE BELIECTBA, XUMHUYECKUE
peakuuu (MO YUCIy U COCTaBY YYAacTBYIOIIMX B PEAKLMU BEILECTB, MO TEIIOBOMY 3 QeKTy, M0
U3MEHEHUIO CTeTeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMMCHIBATh) OOIIME U crienUupUUECKue XMMUYECKHE CBOICTBA MPOCTHIX U
CJIOKHBIX BELIECTB, MOJTBEpPXk/as ONMCAHUE MPUMEPAMU MOJIEKYJIIPHBIX M MOHHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

. COCTABJIATh YPABHEHUS 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KHCJIOT, LIeJIOoued M couie,
HOJHBIE M COKpAIIEHHBbIE YPABHEHUS peakluil HMOHHOrO o0OMEeHa, YpaBHEHMs pPEaKLUH,
HOJTBEPKIAIOIIMX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEX/1y BELIECTBAMH PA3JIMUHBIX KJIACCOB;

M PaCKpLIBaTh CYUITHOCTb OKHCIINTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MoCcpcaACTBOM
COCTAaBJICHHSA 3JICKTPOHHOT'O Oaanca 3TUx peaKquI;

® IIPpOrHO3UPOBATb CBOMCTBA BEUIIECTB B 3aBHCHMOCTH OT HX CTPOCHHUA, BO3MOKHOCTH
MMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

® BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJISIDHYRO MACChI BCHICCTB, MACCOBYIO J1OJITO

XMMHUYECKOTO 3JeMeHTa Mo (opMyse COEAMHEHHs, MacCOBYIO JIOJIIO BEIEeCTBA B pacTBOpE,
IIPOBOAMTH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUH;

. co0JIIoAaTh MpaBUIIa MOJIb30BAHUS XUMUUECKON NOCYA0M U J1abopaTOPHBIM 000PYOBAHUEM,
a TakXKe MpaBuiia OOpalleHUs C BELIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU I10 BBITOJIHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO IOJYYEHHUI0 M COOMpaHHIO TIa3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTIeKUCIIOoro rasa);

. IIPOBOAUTH PEAKIUM, IOATBEP)KAAIONINE KAadECTBEHHBIM COCTaB pa3jIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IyTEM XJOpHI-, OpoMHUI-, MOAWUI-, KapOoHaT-, (ocdar-, cuimkar-,
Cyabdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHMS U MOHBI U3yUEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHUUECKUX BEIIECTB;

. MPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTEIBbHON JAEATeIbHOCTH - aHallu3 M CHUHTE3,
CpaBHEHME, 0000IeHHe, CHUCTEeMAaTU3alluio0, BBIABIEHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3ed - id
M3YYEeHUs CBOMCTB BEUIECTB U XMMHUYECKUX PEaKIIMi, eCTeCTBEHHO-HayYHbI€ METO/bI MMO3HAHUS -
HaOJIO/IeHUue, W3MEpeHHe, MOJEIUPOBAaHUE, OKCIEPUMEHT (peajbHbli ¥  MBICICHHBIM).
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