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HHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa Mo XMMHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBJieHA Ha OCHOBE
TpeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENIbHOW MPOTPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbIX B @I'OC OO0, a Takxke Ha ocHOBe (enepalbHON pabodel mporpaMMel
BOCIIMTAHUA U C YUYETOM KOHLEMIUHU NPENoJaBaHus y4eOHOro mpeamera « XuMus» B 00pa30BaTeIbHBIX
opranuzanusax Poccuiickon Penepanuu.

[Iporpamma 1o xumum Ia€T MPEACTABICHUE O TENIX, 00N cTpaTeruu 00y4YeHHUs, BOCIIUTAHUS U
pa3BUTHA OOYYAIOUIMXCS CPEACTBAMH Y4eOHOTrO MpeaMeTa, YCTaHaBIMBAET 00s3aTesIbHOE IMPEeIMETHOE
coJiep’kaHue, MpeaycMaTpUBaeT paclpesielieHle ero mo KjiaccaMm U CTPYKTYpHpOBaHHE IO pasfesiaM U
TEMaM MpOrpaMMbl IO XHMHH, OIPEAEHAET KOJUYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHusl, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh M3YyUYEHUS XUMHUU C YYETOM MEXKMIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
ornpezesnseT BO3MOKHOCTH IpeaMeTa JJisl pealin3aluyd TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YpOBHE OCHOBHOTO 00IIero obpa3oBaHus, a Takke TpeOOBaHHH K
pe3ynbTraTaM OOyueHUs XMMHMM Ha ypOBHE Ilelied M3ydeHHs IpelIMeTa M OCHOBHBIX BHJOB Yy4eOHO-
MO03HABATEJILHOM JIeSITeIbHOCTH 00YUalOIIErocs 0 OCBOCHUIO yUEOHOTO CO/IepKaHMSL.

3HaHME XUMHUHU CIYXXHUT OCHOBOW I (OPMHUPOBAHHS MHMPOBO33PEHMSI OOYyYarOLIErocsi, €ro
NpEeJCTaBICHUH O MaTepUalbHOM €IMHCTBE MHpPA, BAXHYIO POJb WIPaloT (HOpMHUpyeMble XUMHEH
MIPEJICTaBJICHUS O B3aUMOMPEBPAIICHUAX YHEPIHH U 00 SBOJIIOIMH BEILIECTB B IPUPOJIE, O MyTSIX PELICHUS
r7100aNbHBIX MPOOIeM yCTOMYMBOIO Pa3BUTHSL YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUUECKON, MUIIEBON U
HKOJIOTUYECKOM 0e30macHOCTH, MpoOIeM 3ApaBOOXPAHEHUS.

N3y4yeHne xumuu:

CHOCOOCTBYET peanu3allMid BO3MOXKHOCTEM [UIsi caMOpa3BUTUS W (OPMUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ 001Iel U (yHKIMOHATLHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B (popMHpOBaHNE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00YyYaromuxcs, HaBbIKOB
UX CaMOCTOSITETIbHOM Y4eOHOM NesTeIbHOCTH, SKCIIEPUMEHTAIbHBIX M HCCIEIOBAaTEIbCKUX YMEHU,
HEOOXOUMBIX KaK B [TOBCEHEBHOM )KM3HH, TaK U B PO(HECCHOHATILHON e TeIbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAy4YHOTO MBINUICHHUS, 3aKJIaJbIBAaCT OCHOBBI LIEJIOCTHOTO B3IJIAAa Ha
€MHCTBO MPHUPOJABI U YEJOBEKa, SBJISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUU €CTECTBEHHO-
HAYYHOI IpaMOTHOCTH O00YYaroIuXCs;

croco0cTByeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOUIEHHMSI K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K
NpUpPOJE, K YeTOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOIMUYECKOE 00pa30BaHNe 00yUYaIOIIMXCS.

JlanHble HampaBlieHUS B OOyUYEHUH XUMHHM 00ECHEeUMBAIOTCS CHEIUPHUKON colep:kaHusi y4eOHOro
npeaMeTa, KOTOPBIN ABISETCSA Melarornyeck aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOW HayKHW XUMHM Ha
OIPENICTIEHHOM JTarle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 0O0Iero oOpa3oBaHUS OpPHUEHTHPOBAH Ha OCBOCHHUE
00y4JaloIMMHUCS CHCTEMbI TE€pBOHAUYAIbHBIX MOHATHM XUMHH, OCHOB HEOPraHWUYECKON XUMUU H
HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHATHI OPraHNYeCKOW XUMUH.

CrpyKTypa coliep:kaHusi IpOrpamMMbl M0 XUMUU CPOPMHUPOBAHA Ha OCHOBE CHCTEMHOIO MOJX0Ja K
e€ nzyueHnro. CozeprkaHne CKJIaJbIBAETCS U3 CUCTEMBI MIOHATHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHI 0 XUMHYECKOU peakiuu. O0e 3T cUCTEeMBbl CTPYKTYPHO OPraHU30BAHBI MO MPHUHIIUITY
MIOCJIEA0BATENBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX MIPEICTAaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XHUMHUU;

— YUYEHHsSI O CTPOCHUH aTOMa U XMMHYECKOH CBSI3U;

— MpeJICTaBICHUH 00 AIIEKTPOIUTHUECKON JUCCOIMAIINH BEILIECTB B PACTBOpaXx.

TeopeTnueckue 3HaHUSI pacCCMATPUBAIOTCS HAa OCHOBE SMITMPUUECKH MOTYYEHHBIX U OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCA MOCIEI0BATEIBHO OT OJTHOTO YPOBHS K APYTOMY, BBINONHASA QYHKIIMHU OOBSICHEHUS
U MPOTHO3MPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHUYECKOIO NMPUMEHEHMSI M TOJy4YeHUS
M3y4aeMbIX BEILECTB.



OcBoeHHe MporpaMMbl 10 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMHYECKOM
COCTaBJISIIOLIECH HAyYHON KapTHHBI MHpa B JIOTUKE €€ CUCTEMHON HPUPOJIbl, IEHHOCTHOTO OTHOLICHHS K
HAayYHOMY 3HAHUIO M METOAAM IIO3HAaHUS B Hayke. l3ydyeHne XMMHUU NPOUCXOAMUT C NPHUBJICUYECHUEM
3HAaHUN W3 paHee M3YYEHHBIX Y4eOHBIX mpeameroB: «Oxpyxatomuii mup», «buonorus. 5—7 kiacce» u
«Dusuka. 7 Kiacey.

[Ipu u3yyeHnr XUMUHU TPOUCXOANUT (HOpMHpPOBaHHE 3HAHUIM OCHOB XMMUYECKOW HAyKH Kak 00J1acTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON NEATEIBHOCTH YEJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB
MHPOBOW KyJbTYphl. 3ajada y4eOHOTO TpEIMeTa COCTOMT B (DOPMHUPOBAHHH CHUCTEMBI XUMHUYECKUX
3HAHUA — BaXHEHIMX (aKTOB, MOHATUN, 3aKOHOB U TEOPETHUYECKHX TOJOXKEHHUH, HOCTYIHBIX
0000111eHNIT MHPOBO33PEHUECKOr0 XapakTepa, fA3blka HayKd, B MNPUOOLIEHHMH K HAyYHBIM MeETOJlaM
MO3HAHWS TIPU HW3YYCHHHM BEIIECTB W XHUMHUYECKUX peakuuid, B (HOPMHUPOBAHMM U PA3BUTUHU
MO3HABaTENIbHBIX YMEHUN U MX MPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOW M y4eOHO-HCCIIeI0BATEIbCKOM
JeSITeIbHOCTH, OCBOCHUH TPABUII O€30IIaCHOT0 OOpAIlIeHHUs C BEIIECTBAMH B ITOBCETHEBHOM JKHU3HU.

[Ipu u3yyeHHH XUMUU Ha YPOBHE OCHOBHOTO 00Iero oO0pa3oBaHUs Ba)XHOE 3HAUCHHE MPHOOpETH
TaKue LEeH, KaK:

— (opMUpOBaHHME MHTEUIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOW K C€aMo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHUIO PEIICHUH, CIIOCOOHOM aJanTHUpOBaThcsid K OBICTPO
MEHSIOLTUMCS YCIOBUSM KU3HU;

—  HampaBJIEHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYeCKoe TMpPHOOLIEHHEe OOydarloummxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNIbHOM JAESITETbHOCTH, HAyYHbIM METOJaM IMOo3HaHHs, (OPMHUPYIOIIUM
MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUH;

— o0ecriedyeHUEe  yCIIOBUM, CIOCOOCTBYIOIIUX  NPHOOPETCHUIO  OOYYAIONMMHUCS  OIBITA
pa3sHOOOPa3HOM JEATENIPHOCTH, T[O3HAaHMS M CAaMOIIO3HAHHWS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINI ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs PA3INYHBIX BUIOB JESITEIbHOCTH;

— (hopmupoBanue obmiel QpyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOH I'paMOTHOCTH, B TOM YHCIIE
YMEHHUM OOBSICHITH U OLIEHUBATH SBJICHUS OKPYKAIOIIEro MUPA, UCIIONb3Ys 3HAHUS U OMbIT, MOJTYUYCHHbIE
pU U3yYCHUU XUMUH, MPUMEHATh UX TPU PEHICHUH TpoOJieM B MOBCEIHEBHOUN XU3HU U TPYAOBOI
JeSITeNIbHOCTH;

— (¢opmHpoBaHHE Yy OOYyYarOIUXCS TyMaHUCTUYECKHX OTHOIICHHWH, IOHMMAaHUs IEHHOCTU
XUMUYECKUX 3HAHWUU IS BBIPAOOTKU IKOJIOTHYECKHU IIeJIeCO00Opa3HOTO TOBEJACHUSI B OBITY U TPYJAOBOU
JESATENIBHOCTH B LIEISIX COXPAHEHMsI CBOETO 3[J0POBBS M OKPYIKAIOLIEH PUPOJHON CPEIBI;

— pa3BUTHE MOTHBAIMKM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHUS OOIIEYEIOBEYECKMX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis u
HaANpPaBJIEHHOCTHU JaJIbHEHIIETr0 00yUYeHHUS.

OOmiee YMCIIO YacOB, OTBEAEHHBIX IS HU3yYEHHs XHMHUU Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3zoBanusi, coctanisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezien0), B 9 kiacce — 68 yacos (2
yaca B HEJICJI0).



COJAEP/)KAHUE OBYYEHUA

9 KJIACC

BeurecTBo 1 xXuMuueckas peakuusi

[Tepuonnueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux snemeHToB [[. M. Menneneesa.
CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHWHU CBOMCTB XMMHYECKHUX JJIEMEHTOB MEPBBIX TPEX
MEpPUOJIOB, Kallhsd, KaldblUsl MU HX COCAMHEHUH B COOTBETCTBUM C TIOJIO)KEHHEM »HIIEMEHTOB B
Ilepnonnueckoii cucteMe U CTPOCHHEM MX aTOMOB.

Crtpoenue BemiecTBa: BUAbl XUMHUYECKON CBSI3U. THIBI KPUCTAUIMUECKUX PEMIETOK, 3aBUCUMOCTh
CBOICTB BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKN U BU/IA XUMUYECKOW CBSI3H.

Krnaccudukainuss 1 HOMEHKIATypa HEOPTaHWYECKHX BEIIECTB. XWMHUYECKHE CBOICTBAa BEIECTB,
OTHOCSIIMXCA K pPa3iMyHbIM KJIacCaM HEOPraHWYECKUX COCIMHEHWW, TE€HETHYECKas CBA3b
HEOPTraHWYECKHUX BEIIECTB.

Knaccudukanus XuMUYECKMX pEakIUid IO Pa3IMYHbIM TpHU3HakaMm (MO0 YHCIy W COCTaBy
YYaCTBYIONIMX B PEaKIMU BEIIECTB, MO TEIIoBOMYy 3¢deKTy, MO HM3MEHEHUIO CTENeHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPATUMOCTH, TO YYaCTHIO Karajau3aropa). DK30- M JIHIOTEPMHUYECCKHE
peaklnu, TEPMOXUMHUUECKUE YPABHEHHUSI.

[TonsiTue 0 ckopocTr XUMU4ecKoi peakiuu. [ToasiTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX
peakuusix. [IoHSTHE O TOMOTE€HHBIX M TE€TEPOTeHHbIX peakiusax. [lonstue o karamuze. IlonsTue o
XMMHYECKOM paBHOBeCUU. DaKTOphI, BIMSIONINE HAa CKOPOCTh XHUMHUYECKOM pEaKUUMUd U TMOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN Oayanc OKHCIIUTEIIbHO-
BOCCTAHOBUTENBHOUM peakiuu. COCTaBI€HHE YPABHEHHM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM C
WCITOJIb30BAaHUEM METO/Ia JJIEKTPOHHOTO OayiaHca.

Teopus 3JEKTPOAUTHUECKON JUCCOLMAIIMHU. DIIEKTPOIUTHI M HEIIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCONMALIMM BEIIECTB C Pa3IWYHbIMU BUJIAMH XUMUYECKOUN CBs3H. CTENEHb NMCCOIMAIINAH.
CunpHbIC U ClIa0bIe DIEKTPOIUTHIL.

Peaknun wnonHOTO OOMeEHa. VYCIIOBHS TPOTEKAHHsS pPEaKIWid HMOHHOTO OOMEHa, TOJIHBIE |
COKpall€HHble HMOHHBIE ypaBHEHUs peakuuil. CBOWCTBa KHUCIOT, OCHOBAaHMM M COJIeH B CBETE
MIPEICTABICHUH 00 AJICKTPOJUTHYECKON aucconuarnii. KauecTBeHHbIe peakinuu Ha WOHBI. [loHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHUE C MOJEISIMU KPUCTAILUTMYECKUX PEHIETOK HEOPTraHMYECKHX BEUIECTB — METAJIIOB U
HeMeTaJuIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpHUIA HATpusi), MCCIEAOBAHUE 3aBHUCHUMOCTH
CKOPOCTH  XMMHUYECKOW pEakIuu OT BO3ACUCTBUSA  pa3IMYHBIX  (AKTOPOB, HCCIEIOBaHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Mpollecca IUCCOIMAIMUA KHCIOT, IIeJIoYed U CoJen
(BO3MOXHO HCIIOJIB30BAHME BHUEO MATEpPUAJIOB), MPOBEACHUE OMNBITOB, WJUIIOCTPUPYIOUIUX MNPHU3HAKU
MPOTEKaHUsI peakIuii MOHHOrOo oOMeHa (oOpa3oBaHHME OCajaKa, BBIJICJICHHE raza, 0O0pa3OBaHHME BOJIBI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEeHUE, peakiuu
Pa3NOKEHHs, COEAMHEHUS), pAClO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C TOMOIIBI0 Ka4eCTBEHHBIX
peaklMii Ha MOHBI, pEeHICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl 1 UX cCOeAMHEHUS

OO6miast xapakTepucTuka rajioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC CTENCHH
okucnenusi. CtpoeHne U GU3NUECKUE CBONCTBA MPOCTHIX BEIIECTB — rajJOreéHOB. XUMHUYECKHE CBOMCTBA
Ha TpuMepe XJiopa (B3auMOJICHCTBUE C METaJUIaMU, HEMETaJUTaMH, IeiodaMu ). XiopoBoaopoa. ConsHas
KHCJIOTa, XMUMHYECKHE CBOMCTBa, MOJydeHUE, NMpUMEHeHue. JlelicTBue XJiopa W XJIOPOBOAOpPOJA Ha
OpraHu3M uenoBeka. BaxkHeilne XJI0puabl U UX HAXO0XKACHUE B IPUPOJIE.

O6mras xapaktepuctuka 31emMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIC
crenienn okucieHusi. CTpoeHne W (U3MUYECKHME CBOWCTBA TMPOCTHIX BEIIECTB — KHUCIOPOAA M CEPBHI.
AnnotponHbie MOIU(MUKAIIMK KHCIOpPOJa W Cephl. XHUMHUYECKHE CBOMCTBa ceprl. CepoBoaopon,
CTpoeHHe, (U3MYECKHe W XUMHUYECKHe CBOWCTBA. OKCHIBI cepbl KaK IMPEICTABUTENHU KHCIOTHBIX



okcuaoB. CepHas KHCIOTa, (PU3MYECKHEe U XMMHUYECKUE CBOMCTBa (0OIIMe Kak MpeACTaBUTEINs Kiacca
KUCIIOT M crenuduyeckue). XUMHUUECKHE DPEaKIUH, JeKalllie B OCHOBE MPOMBIIUIEHHOTO CcIrocoda
MOJy4YeHUs1 CepHOM KHcHOoThl. [IpuMeHeHue cepHoOW KHCIOTHL. COJM CEepHOW KHUCIOThI, KaueCTBEHHas
peakuus Ha cynbdar-uoH. HaxoxaeHue ceprsl u €€ COeUHEHUH B MpHUpoJie. XUMUYECKOE 3arpsi3HEHUE
OKpY’Kalollel cpeibl COSAMHEHHSIMU cepbl (KHUCIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro NpeoTBPAIlCHHUS.

OOmiast xapakTepuCTUKa 3J1eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHWE B Mpupoie, (u3nueckue M XUMHYECKHE CBOICTBa.
KpyroBopor azora B mpupoae. AMMHaK, €ro (u3n4eckue M XHMHUYECKUE CBOICTBA, IMONy4YeHHE H
npuMeHeHne. Comu aMMOHHS, WX (PU3MUYECKHE W XUMHUYECKHE CBOMCTBA, NMpHMeHeHHe. KadecTBeHHas
peaknus Ha MOHBI aMMOHHs. A30THas KUCIIOTa, e€ moyydeHue, (pu3ndeckrue U XUMHUYECKHUEe CBOHCTBA
(o0mme Kak TpeacTaBUTENsl Kilacca KUCIOT W crenuduueckue). Vcmonp30BaHWEe HUTPATOB U COJICH
aMMOHHUSI B KadyecTBE MMHEPAJIbHBIX YOOOpeHuil. XUMHYecKoe 3arpsi3HeHHE OKpYXKarolled cpejibl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIE JOXKIHW, 3arps3HEHHE BO3AyXa, MOUYBBI U BoAoéMoB). Docdop,
alioTponHbie Moaudukanuu docdopa, pusnueckue U xumuueckue cpoicra. Oxcun ¢ochopa (V) u
dbocdopras kuciaora, GU3NUECKUe U XUMUYECKHE CBOWCTBA, moiydeHue. Mcmonws3oBanue QocdaToB B
Ka4yeCcTBE MUHEPAJIbHBIX y100pEeHUH.

O6mras xapaktepuctuka d1emMeHToB [VA-rpymmbel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIC
CTETIEHU OKHUCIEHHS. YTIEpOJ, aJUIOTPONHbIe MOAU(UKALINY, paclipOCTpaHEeHHEe B IpUpoae, Gpusnueckue
U XUMH4Yeckue cBoicTBa. Ancopomms. KpyroBopor yriepoga B mpupoae. Okcuubl yriepoja, HX
¢u3nueckue M XMMHUYECKUE CBOICTBA, JIEHCTBHE HA >KUBbIE OPraHU3MBI, MOJy4YE€HHE U TPUMEHEHHE.
DKoJoruueckre npobieMsbl, cBsizaHHbIe ¢ OkcuoM yriaepoaa (IV), rumoresa riod6asbHOr0 MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 eKT. YroapHas KUCIOTa U €€ COJlu, X (PU3HMUECKUEe U XMMUYECKHE CBOMCTBA,
noJydeHrne W npuMeHeHne. KadecTBeHHast peakius Ha KapOoHaT-HOHBI. Vcmonb3oBaHne kapOOHATOB B
ObITY, MEMILIMHE, TPOMBIIIICHHOCTH U CEIILCKOM XO3SHCTBE.

[lepBoHauaIbHBIC TIOHATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COSAMHEHHSX yriepoia (MeTaH,
3TaH, 3TUJIEH, alleTHJICH, STaHOJ, TIUIEPHH, YKCyCHas kucioTa). [IpupoHble HCTOYHUKH YTII€BOJOPOIOB
(yroiab, mnpupoAHbli Tra3, He(Th), NPOAYKTHI HX mepepaboTku (OeH3MH), HUX poJib B OBITY U
NPOMBIIIIIEHHOCTH. [loHATHE O OMONOTHUECKH BaXKHBIX BEILECTBAX: XHpaX, Oelkax, yriaeBogax — U uX
POJIH B )KHM3HH YeJIOBeKa. MaTepHuanbHOE eJMHCTBO OPTaHMYECKIX M HEOPTaHUIECKUX COCTMHCHUH.

Kpemuuii, ero ¢gusnueckue M XUMHUYECKHE CBOMCTBA, MojyuyeHHe M mpuMeHeHue. CoeauHeHHs
KpemMHUs B mpupojae. OOmue mnpexacraBieHuss o0 okcuae kpemHus (IV) um kpeMHUEBOM KHUCIIOTE.
Cunukatel, X HCIIOJIB30BaHUE B OBITY, B NMPOMBIIUICHHOCTH. BakHelIne cTpOUTEIbHbIC MaTepUallbl:
KepaMHKa, CTEKJIO, IIeMEHT, O0eToH, xene300eToH. [IpobmeMbr 0Ge30MacHOTO  HMCMOIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAIOB B TIOBCEAHEBHON KHU3HH.

Xumuueckuii yIkcnepumenm:

u3yuyeHre oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KHCIOTBI, MpPOBEIEHUE
Ka4eCTBEHHBIX pPEAKIMi Ha XIJIOPWA-MOHBI W HAONIOJICHHE NPU3HAKOB WX TPOTEKAHUs, OTBITHI,
oTpakaromue (U3NYeCKue U XUMHUYECKHME CBONCTBA TaJIOTEHOB W UX COCAMHEHHUH (BO3MOKHO
UCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), O3HAKOMJIEHHE ¢ o0OpasllaMd XJOpPUAOB  (TaJIOT€HUIOB),
O3HAKOMJIGHHE C 0Opa3lamMu cepbl U €€ COeTUHEHUSIMHU (BO3MOKHO HCIOJIb30BAHUE BUIEOMATEPUATIOB),
HaOJI0/IeHNe Tpoliecca OOYIIIMBAaHMS caxapa Ioj AeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI,
U3yueHHe XUMHUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, TPOBEACHNE KAaUeCTBEHHON peakiui Ha
cynb(dar-uOH U HaONIO/IeHHEe TpU3HaKa €€ MPOTeKaHWUs, O3HAKOMJIEHHE C (PU3NYECKMMH CBONCTBAMU
a3oTa, Gocdopa U UX COeAUHEHHUH (BO3MOXXHO HCIOJIB30BAHUE BUIEOMATEPUANIOB), 00pa3llaMu a30THBIX
u QochopHbIX ymoOpeHui, MoixydeHue, coOMpaHue, paclioO3HaBaHWE W HM3YyUYCHHUE CBOMCTB aMMHaKa,
NpOBE/ICHUE KadeCTBEHHBIX pPEaKUUMi Ha MOH aMMOHHUS U (ocdar-uOH M H3yyeHHE NPU3HAKOB HUX
MPOTEKaHUsl, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI € MeAblo  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3yUYE€HUE MOJETCeH KpUCTAJUIMYECKHX DPEHIETOK aiMasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHUE € MPOLIECCOM acOpOLIMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM IPOTHBOra3a, MoJydeHHe, coOUpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB YIJIEKHUCIIOTO



ra3a, IpoOBEJCHHE KAYECTBEHHBIX pEaklMii Ha KapOOHAT U CHJIMKAT-WUOHBI U HM3YYCHHE MPU3HAKOB HX
MPOTEKAHUSI,  O3HAKOMJICHME C  NOPOAYKIMEH  CWIMKATHOW  MPOMBINUICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHeille HeMeTalIbl U UX COCTUHEHUSD.

MeTanjibl M UX COeAUHEHUS

OO0miasi XxapakTepUCTUKa XMMHUYECKUX DSJIEMEHTOB — METAJUIOB Ha OCHOBAHWU WX TOJOKEHUS B
[Tepuoanueckoit cucreme xumuyeckux snemeHToB [[. M. MenneneeBa u ctpoeHusi aroMoB. CTpoeHue
MeTayuioB. MeTajmnyeckasi CBSi3b M METANIMYECKasl KpUCTaUIMUecKas pemérka. DIEKTPOXUMHUYECKUN
psAn HampspkeHuH MerauioB. Du3mveckne W XMMHUYECKHE CBOMCTBAa MeTauioB. OOmmue crmocoObl
nosydeHus: MetayuioB. [[oHsATHE O KOPPO3WU METaIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOPPO3UH.
Crnnagsl (cTalib, 4yT'yH, JIOPATIOMUHUM, OpOH3a) M UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.

[[lenounble metamibl: nonoxxkeHue B llepuonnueckod cucrteMe XxuMuudeckux siemeHToB J[. U.
MenneneeBa, CTpO€HHE UX aTOMOB, HaAXOXKJICHHE B Tpupoze. Ou3zndyeckue u XMMUUYECKHE CBOMCTBA (Ha
npumepe HaTpus U Kanusi). OKCUIbl U TUAPOKCHUIBI HATpUs U Kanus. [I[puMeHeHune 1menouYHbIX METaioB
7 UX COCTUHEHUH.

[[lenouno3emenbHble METaUIbl MarHuil W KaiublMil: mnojoxkeHue B Ilepuoauueckoil cucreme
XUMH4YecKkux 3yieMeHToB . 1. MeHneneeBa, cTpoeHrne UX aTOMOB, HaXOXK/IeHHE B Tpupojie. Dusznueckue
M XMMHUYECKHE CBOWCTBAa MarHusi M Kajublius. BakHeillme coeluHeHUs Kanblus (OKCHI, THAPOKCHU],
conn). 2KEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuit: nonoxenue B [lepuoanueckoii cucreme xumuueckux sneMeHToB /. 1I. Menneneesa,
CTPOEHUE aToMa, HaxOXJIeHHWE B npupoje. PuU3MUECKHe MU XUMHUYECKHE CBOWCTBA aAJTIOMHUHUA.
AmMoTepHbIe CBOWCTBA OKCHJIA U THUIPOKCHA ATFOMUHUS.

Kenezo: nmonoxenue B llepmoamueckorn cucrteme xumudeckux sinemeHToB [[. WM. Menpaeneesna,
CTPOCHUE aToMa, HaxokJeHue B mnpuponae. dusmueckue U XUMUYECKHE CBOMCTBa xene3a. OKcHIbI,
ruapokcuabl 1 conu xenesa (I1I) u sxxenesa (I1I), ux cocras, cBoiicTBa U Moy4eHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3liaMud METaJUIOB U CIUIaBOB, UX (PU3NYECKHUMH CBOWCTBAMH, H3Yy4YCHHE
pe3yNbTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOCHHOCTEM
B3aMMOJICCTBUSl OKCHJIa KaJbI[Usl W HATPUS C BOJOW (BO3MOXXHO HCIIOJB30BAHHME BUICOMATEPHUAIIOB),
UCCJIEIOBAHME CBOMCTB JKECTKOM BOABI, IIpollecca TOPEHUs JKele3a B KUCIOopoAe (BO3MOMKHO
WCITOJIb30BAaHNE BHUICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUSI KAYeCTBCHHBIX PEaKIUi Ha MOHBI: MarHus,
KaJbIus, aTFOMUHUS, 1TUHKA, kene3a (II) u xenesa (I1I), menu (II), HabnroaeHME U oMKCaHKEe TPOIIECCOB
OKpalllMBaHUs IUUIJAMEHU WOHAMH  HATpHUs, Kajdusd ¢  Kaiblusd (BO3MOXXHO  HMCIOJIb30BaHUE
BUJICOMATEPHAJIOB), UCCIIEIOBaHHE aM(DOTEPHBIX CBOMCTB TUAPOKCUIA ATFOMUHUS M THAPOKCHIA LIUHKA,
pelIeHnEe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelie MeTaibl U UX COSIUHEHHUS.

XuMHus M OKpyKaoLas cpeaa

BemectBa u maTepuaiibl B TOBCEIHEBHOM KU3HM YeI0BeKa. be3onacHoe UCIOIb30BaHUE BEIIECTB U
XUMHYECKUX peakiuil B ObITy. [lepBas IOMOIIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XUMHUECKOE 3arps3HEHUE OKPYIKaIoIIeh cpeipl (IpeaenbHas T0myCTUMas KOHIIEHTPAITUs BEIECTB,
nanee — [1/IK). Pons XxuMuu B pelieHH# KOJOTHIECKUX POOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHrne 00pa3IioB MaTepralioB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTepUaIbl).

Meostcnpeomemnswie céasu

Peanuzanus MexXnpeaMETHBIX CBsI3€M MPU M3YYEHUM XUMHUHU B 9 Kiacce OCYIIECTBIISIETCS 4epe3
WCITOJIb30BAaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHN, TaK W TIOHITHH, SBIISIOIINXCS CHCTEMHBIMU
JUISL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIA (haKT, TUTIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CHHTE3,
KIacCU(pUKaIs, NePUOAUYHOCTh, HAOIIOJEHUE, SKCICPUMEHT, MOJCIHUPOBAHUE, M3MEPEHHUE, MOJEINb,
SIBJICHHE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHUSI, MATEPHAIIBI.

®duzuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, U30TOMbI, PAAUOAKTUBHOCTD,
MOJICKYJIa, JJICKTPUYECCKUN 3aps]l, MPOBOJHUKH, TOJYMPOBOAHUKH, ITUIICKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TEJO, OO0BEM, arperaTHOE COCTOSHUE BEIIeCTBa, ra3, pPacTBOpP, pPacTBOPUMOCTb,



KpUCTAIZIMUECKasi PpEeHIETKa, CIUIaBbl, (U3MYECKUE BEJIHYMHBI, EIUHMIBI W3MEPEHHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus:  ¢gorocunTe3, npIxaHue, Ouocdepa, HSKOCHCTEMA, MHUHEpaIbHBIE yn0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpasbl, TOPHBIE MHOPOJbI, IOJIE3HbIE HCKOMAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JImgHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOTO O0IIET0 00Opa3oBaHUs JTOCTUTAIOTCS B
Xo0Jie OOy4eHHs XMMHHU B €IWHCTBE Y4eOHOW W BOCIUTATENLHON IEATENIHHOCTH B COOTBETCTBHH C
TPAJUIIUOHHBIMU ~ POCCUHCKUMHU  COIIMOKYJIBTYPHBIMH ¥ JIYXOBHO-HPAaBCTBEHHBIMH  IIEHHOCTSIMH,
MPUHATHIMH B OOIIECTBE MPaBUIAMH U HOPMaMU MOBEICHUS U CIIOCOOCTBYIOT MPOIIecCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COIHATM3AINN 00yJArOIIAXCSL.

JIM4HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTHBHBIX IICHHOCTHBIX OPUCHTAIINI U PACIIMPEHUE OIBITA JICATSIILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B
YacTH:

1) naTPpHOTHYECKOIr0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOIICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H HAYIYHOMY
HACJIE/INIO, IOHUMAHHS 3HAYCHUSI XUMHUYECKON HAyKW B )KM3HHA COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH
BIIQJICTh JOCTOBEPHON WHOpMaIMell O TMepeloBbIX JTOCTHKCHHUSIX W OTKPBITHSIX MHPOBOW U
OTCUYCCTBCHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MIPEJICTABJICHUS O COIMAIBHBIX HOPMaX WM MpPaBHJIaX MEXKIUYHOCTHBIX OTHOIICHUH B KOJIJICKTHBE,
KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, y4eOHOUCCIIEIOBATEILCKOM,
TBOPYECKOH W IPYTUX BUAAX JCSITEIHHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOH COBMECTHOW JIEATEILHOCTH
IpU BBHIMOJTHCHUH Y4YeOHBIX, TO3HABATENBHBIX 3a/1a4, BBITIOJHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB,
CO3JIaHUH YYEOHBIX TMPOEKTOB, CTPEMJICHHUSI K B3aMMOIIOHUMAHHIO M B3aMMOIIOMOIIHM B IpOIecce ITOH
y4eOHOM NeATeThbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHHE M TOCTYNKH CBOMX TOBapHILNEH C
MO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIICICTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHHUSA:

MHUPOBO33PECHYECKHE TIPEICTABICHUSI O BEIIECTBE M XHUMHYECKOW pEaKIUH, COOTBETCTBYIOIIHEC
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABISIONINE OCHOBY JJIsi IOHUMAHUS CYIIHOCTH HAay4IHOM
KapTHHBI MUpPa, TMPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHPOJBI, B3aUMOCBSI3IX
YeJoBeKa C MPUPOTHON CPEIOi, O pOJIM XMMUHU B TIO3HAHHUH ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIILHBIC MOTHBBI, HAIIPABJICHHBIC HA TIOJYyYSHUE HOBBIX 3HAHHMA MO XMMHH, HEOOXOIMMBIC
JUIsE  OOBSICHEHHS HAONIOaeMbIX TMPOIECCOB W SBICHUH, TMO3HABATEIbHOW, WH(MOPMAIMOHHOW U
YUTATEIBCKON KYJbTYpPhl, B TOM YHCJIC HABBIKOB CAMOCTOSATEIBHONW PabOTHI C YYCOHBIMH TEKCTaMH,
CIIPaBOYHOM JIUTEPATYPOH, JOCTYIHBIMHI TEXHHUECKUMH CPEICTBAMU WH(GOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOY4YeHHI0O ¥ TIO3HAHWIO, JFOO03HATETHLHOCTh, TOTOBHOCTH UM CIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOCKTHOW U HCCIENOBATEIbCKONW NIEATENhHOCTH, K OCO3HAaHHOMY BEIOOpPY
HATPABJICHHOCTH W YPOBHSI OOYUYCHUSI B TaTbHCHIIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JXH3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3JI0pOBBI 00pa3 JKU3HH, OCO3HAHUE TMOCIEICTBUN M HEMPUATHE BPETHBIX MPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIs, HAPKOTHUKOB, KYPEHUs), HEOOXOIUMOCTH COOJIFOACHUS MPaBW 0€30MacCHOCTH TIPH 0OpaIeHun
C XUMUYECKUMU BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5) Tpya0BOro BOCIMTAHUSA:



MHTEpeC K MPaKTUYECKOMY M3YUYeHMIO Tpodeccuil U Tpyaa pa3IMyHOro pojia, yBaXXEHUE K TPYLy H
pe3ylibTaTaM TPYJIOBOM JEATENbHOCTH, B TOM 4YHCI€ Ha OCHOBE MPUMEHEHHUS IMPEeIMETHBIX 3HAHUM 10
XMMUHM, OCO3HAHHBIM BBIOOP WHAMBUIYAIbHOM TPACKTOPHM TNPOJODKEHUS 00pa3oBaHUS € Y4YETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTM K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCIENHOM Mpo(ecCHOHANBHOW AEATENIbHOCTH M Pa3BUTHA HEOOXOAUMBIX YMEHHUH, TOTOBHOCTb
aJanTHpOBaThCA B MpodeccrnoHaNbHOM cpeje;

6) 3K0J10rMYEeCKOr0 BOCIMTAHMS :

HKOJIOTMYECKH 1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJEe KaK HCTOYHUKY >KU3HHU Ha 3eMiie, OCHOBE e¢
CYLIECTBOBaHMs, MMOHMMAaHHE IIEHHOCTH 3JI0pOBOrO W Oe3omacHoro oOpas3a >KHM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXMYECKOMY 370pPOBbIO, OCO3HAaHHE LEHHOCTHU
coOumo/ieHsT TpaBuWil 0€30MacHOTO MOBEACHMS NpU paboTe C BEIIEeCTBAMU, a TaKXKE B CHTyalUsX,
YIpOXKarOUIUX 30POBBIO U KU3HHU JIIOJIEH;

CMOCOOHOCTH TPHMEHATh 3HAHMA, NOJy4daeMble MPHU W3YYEHUH XUMHHM, JJIS pEeIIeHUs 3a71ad,
CBSI3aHHBIX C OKPY’KAIOIIEW MPUPOJHOM CpenoM, Ui MOBBIIIEHUS YPOBHS SKOJOTHYECKOH KYJIBTYPBI,
OCO3HaHMA TJIOOATBHOTO XapaKTepa SKOJIOTMYECKUX IMpoOJeM U MyTed HX pelleHus MOCPeICTBOM
METOJIOB XHWMHH, SKOJOTMYECKOrO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCA WM B IO3HABATEIbHOM,
KOMMYHHMKaTHUBHOW U COLIMAIbHON MIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B coctaBe MerampeIMETHBIX pe3yJbTaTOB BBIICNAIOT 3HAUYUMBIE IS (OPMHPOBAHUS
MHUPOBO33peHUs 00IIeHaAYyYHbIEe MOHATHS (3aKOH, TeOpHs, MPHUHIIMI, THUN0Te3a, (akKT, cucTtema, mporece,
HKCHEPUMEHT U JPYToe.), KOTOphIE MCIOIb3YIOTCS B E€CTECTBEHHO-HAYyUHBIX Y4YeOHBIX NpeaMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHUU M3 ATUX MPeaMETOB (HOPMUPOBATH MPEICTABICHUE O IIEIOCTHON Hay4HOI
KapTHHE MHpa, M YyHHBepcaJlbHble Y4eOHble JeHcTBHUA (TO3HABaTeNbHBbIE, KOMMYHUKATHBHBIE,
pEryJISTUBHBIE), KOTOpble o0ecnedrnBalOT (OPMUPOBAHHWE TOTOBHOCTH K  CaMOCTOSITEIbHOMY
TUTAHUPOBAHMIO U OCYIIECTBICHHUIO YUEOHOH 1€ TeNbHOCTH.

Ilo3HaBaTe/IbHbIE YHMBepPcAJIbHbIE YUeOHbIe AelcTBUS

ba3oBble JlornYecKue NeiCTBUA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUSI NMPU OCBOCHHUM 3HAHWIl: pacKpbIBaTh
CMBICII XMMHUYECKHX TOHATUH (BBLACIATh MX XapaKTepHblE NPHU3HAKH, YCTAHABIMBATb B3aHMOCBS3b C
OPYTMMH TIOHSTHSIMH), HWCIOJB30BaTh TMOHATUS Ui OOBSCHEHUS OTHENbHBIX (DaKTOB U SIBJICHMH,
BbIOMpPATh OCHOBAHUS M KPUTEPUH IS KJIACCU(PHUKAIMKA XMMUYECKUX BEIIECTB M XMMHUYECKHX PEaKLuil,
YCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIE CBS3M MEXIYy OOBEKTaMHU HU3yYEHHUs, CTPOUTH JIOTMUECKHE
paccykaeHus: (MHIYKTUBHBIC, 1eJyKTUBHBIE, TI0 aHAJIOTHH), JIJIaTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE TPUMEHSATh B TpOIecce IO3HAHUS TOHATUSA (IpEeaIMETHblE U METalpeJMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEeMble B XUMHHU, TIPE0OPa30BhIBATh HIMPOKO MPUMEHIEMbIE
B XMMMH MOJIETIbHBIEC MIPEJICTABICHNUS — XUMUYECKHI 3HaK (CMMBOJ 3JIEMEHTa), XUMudeckas ¢popmyna u
ypaBHEHHE XHUMHMYECKOW PEaKIMU — TpPU PEUICHUH y4eOHO-IIO3HABATENbHBIX 3aJad, C Y4ETOM JTHUX
MOJIETIbHBIX TPEJICTABICHUN BBISIBIATh M XapaKTEpPU30BaTh CYIIECTBEHHbIE TPU3HAKH H3y4aeMBbIX
O0BEKTOB — XHMMHUYECKHX BEIIECTB M XUMHUECKUX pEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEICTBEHHBIE CBS3HM U IPOTUBOPEYUS B U3yUYaeMbIX MpOLEccaX U SIBICHUSX.

ba3oBble uccienoBarebcKue 1eHCTBHA:

yMEHHE HCMOIb30BaTh MOCTABJICHHbIE BONPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS, a TaKXkKe B
KayecTBE OCHOBBI JJIsi (OPMHMPOBAHUS THUIOTE3bl IO TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYKJICHHH;

npuoOpeTeHre OombITa 10 IUIAHUPOBAHHMIO, OPraHM3allMM M  MPOBEACHUIO YYCHHYECKHUX
HKCIIEPUMEHTOB, yMEHHE HaONI0/aTh 3a XOJOM Hpolecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro
pe3yiabTar, (OpMYIHpPOBaTh OOOOIIEHUS M BBIBOJABI IO pe3yjbTaTaM MPOBEIEHHOIO OIIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O pOAeTaHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U UHTEPIPETUPOBATH MHGOPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHNs], NIOJYy4YaeMyl0 M3 pa3HbIX MCTOYHHMKOB (Hay4YHO-IOMYJISIpHAs JIMTEPATypa XMMHUYECKOIO



coJiepKaHus, CIpaBOYHbIE TOCOOUs, pecypchl MHTepHeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE TNPUMEHATh Pa3IMYHble METOAbl M 3alpochl MpPHU TOUCKE U OTOOpe HHpOpPMALUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJWMBIX Ui BBIIOJHEHHsS] Y4eOHBIX M TII03HABaTENbHBIX 3a/1a4y
ONpeNeIEHHOr0  THMA, MpHOOpeTeHHue OomblTa B O0JACTM  HUCIOJIB30BaHUS — HWH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJaJeHUE KYyJIbTypOll aKTUBHOTO WCHOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPAaTh ONTHMAaJIbHYIO (pOpMy HpeicTaBieHUs MH(GOpMAIMU U
WUTIOCTPUPOBATh peIIaeMble 33/Jayd  HECIOKHBIMH CXeMaMH, JuarpaMMmamu, ApyruMu ¢GopMaMu
rpaduKu 1 UX KOMOMHAIUSIMH;

yMEHHE HCIOIb30BaTh U aHAJIM3UPOBATh B Mpoliecce Y4eOHOM 1 UcClea0BaTeNbCKON 1eITeIbHOCTH
UHPOPMALIMIO O BIUSHUM TNPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBAa M TPAHCIOPTa HAa COCTOSHHE
OKpYKaIoIIe MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe Y4eOHbIe el CTBHA:

yMEHHUS 331aBaTh BOIIPOCHI (B X0/ Auanora U (Win) IUCKYCCUH) 10 CYHIECTBY 00CYK1a€MOU TEMBI,
(bopMyIMpOBaTH CBOU MPEATIOKEHUSI OTHOCUTENILHO BBIMOJIHEHUS MPEI0KEHHON 3a/1auu;

YMEHHS TPEACTABIATh MOJyUYEHHBIE PE3yJIbTaThl IMO3HABATEIbHON JAEATEIbHOCTH B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX; JEJaTh IPE3ECHTALUI0 PE3YJbTAaTOB BBIIOJIHEHUS XUMHUYECKOTO HSKCIIEPHMEHTA
(J1abopaTopHOTO OMBITA, JIAOOPATOPHOM pPAOOTHI MO HCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4YEOHOTO
IIPOEKTA);

yMEHHUSI y4eOHOro COTpyJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOM TIO3HABAaTEIbHOW U
UCCIIEIOBATEIbCKON JIEITENBHOCTH MPU PELICHWH BO3HHMKAIOIIMX IMPOOJeM Ha OCHOBE ydéra OOIIMX
MHTEPECOB U COIJIacoBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpAMHALIMS COBMECTHBIX JEHCTBUM, ONPEJEIICHUE KPUTEPHUEB IO OLIEHKE KadecTBa BBINOJIHEHHON
paboThl U ApyTHE).

PeryasiTuBHbIC yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHUA:

YyMEHHE CaMOCTOSATEIbHO OMNPEAeNATh UeNH JeSTeIbHOCTH, IUIaHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJHMPOBATH W NPU HEOOXOJIUMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BbIOMpaTh Haubojee
s dexTuBHBIE CTIOCOOBI pereHus] yUeOHBIX U TT03HABATEIBHBIX 33/1a4, CAMOCTOSATEILHO COCTABIIATh WU
KOPPEKTUPOBAThH MPEJIOKEHHBIN aJITOPUTM JEMCTBUI MPHU BBHIMOJIHEHUH 3alaHUH ¢ y4ETOM IMOTyYCHHS
HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax — BEIIeCTBaX M pEaKUusiX, OIEHUBATh COOTBETCTBUE
IIOJIyYEHHOI'0 pe3yJbTaTa 3asBJICHHOW IE€JM, YMEHHME MHCIIONb30BaTh M AHAIU3UPOBATh KOHTEKCTHI,
npeJiaraeMble B yCIIOBUU 3aJaHUM.

NPEJMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3ysibTaToOB MO OCBOEHHUIO 00S3aTEIBLHOTO CO/AEPIKAHUS, YCTaHOBICHHOTO
JaHHOM (enepasbHON paboyell mporpaMMoii, BBIIENAIOT: OCBOCHHBIE 00YYarOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHUSI ¥ CTIOCOOBI IeHCTBUI, criennduyeckue A MpeIMeTHON 001acTH « XUMUS», BUIbI 1€ATEIbHOCTH
MO TMOJYYEHHIO HOBOT'O 3HAHUs, €0 MHTEPIpETaluH, NMPeoO0pa3oBaHUI0O M MPUMEHEHHIO B pPa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.

K koHIy oOyueHus B 9 kJiacce npeiMeTHbIE pe3ysbTaThl Ha 6a30BOM YpPOBHE JOJDKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH Y 00yYaOIINXCSI YMEHUI:

® PaCKpBIBAaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUN: XMMHUYECKHUN 3JEMEHT, aTOM, MOJIeKYyJa,
WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPHULIATEIBHOCTD,
CTETMEeHb OKHWCJICHHS, XMMHUYECKas pPEaKIHs, XUMHYECKas CBs3b, TEIUIOBOM 3((EKT peaxiuu, MOJib,
MOJIIpHBIN 00BEM, pacTBOP, FNEKTPOJIUTHI, HEAJIEKTPOIUTHI, AEKTPOJIUTHUECKAs] JUCCOLUALUS, PEaKIIUU
MOHHOTO OOMeEHa, KaTalu3aTop, XUMHYECKOe paBHOBecHE, OOpaThMble M HeOoOpaTHMbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  OKUCIWUTENb, BOCCTAHOBUTENb,  OKHCIEHHE U
BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEepHOCTh, XUMHUYECKas CBs3b  (KOBaJEHTHAs, HWOHHAasi,
METaJIJIMYECcKast), KpUCTAJUIMYECKasl pemeTka, KOPpO3Msl METAJUIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM
peaxiuu, npeaensHo nomyctumast konnentpanus [1/1K Bemectsa;

® WUITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U MPUMEHSATh 3TU MOHATHS MPH
ONMCAaHUU BEUIECTB U UX MPEBpaIlleHUH;



® IICTIOJIb30BaTh XMUMMYECKYI0 CHMBOJIMKY JUISI COCTaBJIeHUs (OpMyN BeELIECTB M ypaBHEHHUH
XUMHYECKUX PEAKIIUI;

® OTIPE/ICNIATh BAJIEHTHOCTh M CTENEHb OKUCJICHUS XHMHUYECKUX DJJIEMEHTOB B COEIHMHEHUSX
Pa3InYHOTO COCTaBa, MPUHAJIECKHOCTh BEIECTB K OMpPEeNEHHOMY KJIacCy COeAMHEHHH Mo (opmyam,
BUJI XUMHUYECKOI CBA3M (KOBaJIGHTHAs, MOHHAs, METAJJINYECKas) B HEOPraHUYECKUX COCTUHEHUSX, 3aps]l
MOHA 10 XMMHUYECKOH (popmylie, XapakTep cpelbl B BOJHBIX PAacCTBOpPaxX HEOPraHMYECKUX COCTUHEHUH,
TUI KPUCTAJUIMYECKOM perIéTKH KOHKPETHOTO BEIeCTBa;

epackpbiBaTh cMbIci Ilepuonnmyeckoro 3akona /[I. M. MenneneeBa M JIE€MOHCTPUPOBATH €ro
IIOHMMaHHUE: ONHCHIBAaTh U XapaKTepu30BaTh Tabin4yHy0 (popmy Ileproanueckoil cucTeMbl XMMHUECKUX
9JIEMEHTOB: pa3/inyaTh MOHATUSA «IJaBHas noArpynna (A-rpynma)» MU «mnobounas mnoarpynna (b-
TpyIIa)», MaJble ¥ OOJBIINE TIEPHOABI, COOTHOCUTH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPUOTUIECKOM
TabJMIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij
a1pa, oOllee YUCIIO 3JEKTPOHOB M paclpeiesieHHe HUX IO 3JIEKTPOHHBIM CJIOSIM), OOBSCHITH 00IIue
3aKOHOMEPHOCTH B M3MECHEHHH CBOWMCTB DJIEMEHTOB M MX COCIUHEHMH B IIpeleiax MallblX NEPHUOJOB U
IJIABHBIX MOJATPYII C Y4ETOM CTPOECHHUS UX aTOMOB;

® KJIACCU(UIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMUYECKHE DPEaKIMU
(Mo yHMcIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3((deKTy, M0 H3MEHEHUIO
CTETNEeHEW OKUCIICHUS XUMHUUECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMMCHIBaTh) OOLIME M crHeuu(pUUecKne XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIOXKHBIX BEILECTB, IOATBEP)KJIas ONHUCAHUE TPUMEPAMU MOJIEKYJSIPHBIX M HOHHBIX YypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX pEaKLU;

® COCTaBJISATh YPAaBHEHUS 3JIEKTPOIMTUUECKON IHUCCOLMALMN KUCIOT, IEN0YeH U COJel, MOJIHbIE U
COKpalIEHHbIE ypaBHEHHUS pEaKIUil HOHHOrO OOMeHa, YpaBHEHUS peakuui, MOATBEPKAAIOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEX/y BEIIECTBAMU PA3IMYHBIX KIACCOB;

® PacKpbIBaTh CYIIHOCTb OKUCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM MOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOT'0 OanaHca 3TUX Peaklnii;

® [I[POrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOYKHOCTU ITPOTEKAHUS
XUMHUUYECKHX MPEBpAIICHUN B Pa3IMYHBIX YCIOBHSIX;

® BEIYHCIIATh OTHOCUTENIBHYK) MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYHO [OJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (hopMylie COeTUHEHHUS, MACCOBYIO JOJIO BEIIECTBA B PacTBOpPE, MPOBOJIUTH
pacu€Tsl 110 YpaBHEHUIO XUMUYECKON peaKluy;

e cOOJIIO/IaTh TMpaBHJia TOJb30BAHUS XUMHUYECKOHM MOCYyZ0H M J1abopaTOpHBIM 00OpYJOBAHUEM, a
TaKKe NpaBuia oOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C HUHCTPYKIUSMU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMHUaKa U
YTJIEKHUCIIOTO Ta3a);

®[IPOBOAMTH PEAKLUM, MOATBEP)KJAIOIIUE KA4YECTBEHHBIM COCTaB  Pa3jM4YHBIX  BELIECTB:
pacro3HaBaTh ONBITHBIM MYyTEM XJIOPHI-, OpOMHUA-, HOAUM-, KapOoHaT-, pocdar-, cumkar-, cynbdar-,
TMJIPOKCHJI-MOHBI, KaTHOHBI aMMOHHS W HMOHBl M3YYEHHBIX METAJJIOB, INPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

® [I[PUMEHSTh OCHOBHBIEC OIEpallMd MBICIUTEIbHONW AEATEIbHOCTH — aHAIM3 U CUHTE3, CpPaBHEHHUE,
00o011eHne, CUCTEMAaTH3alluIO, BBISBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSA3EeH — NIl M3yYEHHs! CBOMICTB
BEIIECTB U XUMHUYECKHUX pEaKliii, €CTECTBEHHO-HAYyYHbIE METOIbI MIO3HAHUS — HAOII0CHUE, U3MEPEHUE,
MOJICIUPOBAHKE, IKCIIEPUMEHT (peabHbIN 1 MBICICHHBIN).
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KosmnuecTBo yacos JIeKTPOHHbBIE
HaumeHnoBanue pa3aeioB M TeM (uudposbie)
Ne i/t P KonTpoabHbl IIpakTH4eckue p
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
L1 [ToBTOpEeHMe 1 yroyOneHue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [IOK
' peaKuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUALINS. 2 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKIINU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasuibl M MX coeIMHEHUS
21 OO1m1ast XapaKTepPUCTHKA XUMHUYECKUX 4 1 bub6nuoreka LIOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' PYTIBL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas xapakTepucTUKa XUMUYECKHIX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa HOK
’ Py ’ ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA NIbl. YTIEpoa u 8 1 2 bubmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/uIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmpe CROACTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [IOK
3.2 Baxueiinme MeTaisl 1 UX COSTUHEHUS 16 hits://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Paznen 4. Xumusi 1 oKpyKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




