[Tpunoxenue 1

k OOIT OO0 MAOY COLI Ne30
r. FOxxno — CaxanuHcka

ITpuxka3 ot 31.08.2023 Ne 296 - O]

PABOYAS ITPOI'PAMMA OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

yueOHOro npeamera «Xumusi. ba3oBblil ypoBeHb»

TUTst O0ydJarommxcs 9 KjIaccoB

(ID 2331823)

INOACHUTEJIbBHASA 3AIINCKA

[lporpaMma 1Mo XMMHH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEIbHOW MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, mnpenacraBieHHbIX B @I'OC OOO, a Takxke Ha ocHOBe (heaepainpHON paboueit
IpOorpaMMbl BOCHHUTAHUS U C YYETOM KOHIEMNIMU MPErojaBaHus ydeOHOro mpeamera «XUMHUS» B
oOpasoBarenbHBIX opranu3anusx Poccuiickoit deneparum.

[Tporpamma mmo XUMuH Ia€T MPEACTaBICHHUE O LENAX, 00Imell cTpaTterun o0ydeHns, BOCIUTAaHHS U
pa3BuUTHs  OOyYaroIIMXCS CPEeICTBAMM Y4eOHOrO IpeaMeTa, yCTaHABIMBaeT 00s3aTelbHOE
IPEMETHOE COJEpIKaHUe, MPeTyCMaTPUBAET pacIpe/iesieHHe ero Mo KiaccaM M CTPYKTYpHUpOBaHHE
[0 pa3fenaM W TeMaM IMpPOrpaMMbl MO XHMHH, OINpPENeNseT KOJIMYECTBEHHBIE M KaueCTBEHHBIC
XapaKTEPUCTHKH COJIEPXKAHUS, PEKOMEHIYEMYIO IOCIIEIOBATEIIFHOCTh M3YYCHUS! XHMHH C Y4ETOM
MEXKIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBSA3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX
0Cc00EHHOCTEH 00YyYaroImuXcsl, ONpeesseT BO3SMOXKHOCTH MpEeAMEeTa JUIsl pean3alui TpeOoBaHU K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOH 0OO0pa3oBaTEeNbHON MpOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, a TakkKe TPeOOBaHMH K pe3yiabTaraM OOy4YEHHS XHMHH Ha ypOBHE LENeH H3ydeHUs
IpeMeTa U OCHOBHBIX BHUJIOB yU€OHO-II03HABATEIbHON JIEATEIFHOCTH 00Yy4YaIOUIerocs M0 OCBOCHHIO
y4eOHOTO CO/IepKaHMsL.

3HaHHE XMMHH CIY)XKUT OCHOBOH Al (OPMHUPOBAHUS MHPOBO33PEHHS OOydaromerocsi, €ro
IPE/ICTaBICHNN O MaTepHaJbHOM EIMHCTBE MHpPA, BAXHYIO POJb HIPAlOT (OPMHUPYyEMbIe XHMHUEH

MPCACTABJIICHHUA O B3aMMOIIPCBPAILICHUAX JHCPIrUu U 00 9BOJJIIOLMK BCHICCTB B IMPUPOAC, O MYTIX



pelieHus riao0anbHbIX MPoOIeM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOI, JHEPIeTUUYECKO,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHEHUS.

N3yuenue xumuu:

CHOCOOCTBYET pean3alliii BO3MOXKHOCTEH [UIsi caMOpa3BUTHUS W (OPMHUPOBAHUS KYJBTYPHI
JUYHOCTH, €€ 001Iel U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHME MBIILICHUS M TBOPYECKUX CIOCOOHOCTEH 0O0ydaronuxcs,
HABBIKOB MX CaMOCTOSITEIbHON y4eOHOU NEeSTEIBHOCTH, SKCIIEPUMEHTAILHBIX U UCCIIEIOBATEIECKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOW KHU3HU, TaK U B MPO(eccHoHabHO e TeNbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYyYHOT'O MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO B3IUIAAa Ha
€MHCTBO MPUPOIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TArioM B (JOPMUPOBAHUU €CTECTBEHHO-
HAYYHOW IPaMOTHOCTH O0YyYaIOIUXCS;

croco0cTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHMSI K €CTECTBEHHO-HAYYHBIM 3HaHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00yUaromIUXCs.

JlaHHBIE HAMPaBJICHUS B O0OYYCHUH XUMUU O00CCTICUUBAIOTCS CIICIIM(PUKON COepKaHUS YIEOHOTO
npeaMeTa, KOTOPBIN SIBISIETCS TMeIarori4eckKy aJIallTUPOBAHHBIM OTpaXeHHEM 0a30BOM HayKW XUMUU
HA ONPEAECIEHHOM dTane €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHMsI OPHUEHTUPOBAH HA OCBOEHHE
00y4JalOIMMHUCS CHCTEMbI IMEPBOHAYAIBHBIX TMOHITHA XWMHH, OCHOB HEOPraHWYECKOW XHMHH U
HEKOTOPBIX OTJENIbHBIX 3HAYUMBIX TIOHATUH OPTAaHUYECKON XUMUH.

CtpykTypa conepkaHus IporpaMMbl IO XUMHUH c(hopMHpoBaHa Ha OCHOBE CUCTEMHOTO MOAX0/1a
Kk e€¢ m3yueHuto. CopepkaHHe CKIIAIbIBACTCAd U3 CUCTEMbl MOHITHA O XMMHUYECKOM JIIEMEHTE U
BEIIECTBE W CHCTEMBbI TMOHATHA O XHUMHUYECKOH peakuuu. OO0€ O3TH CHCTEMBI CTPYKTYPHO
OpPTaHW30BaHbl MO0 TMPHUHIIMITY TOCIEIOBATEILHOTO pPa3BUTHS 3HAHUI HAa OCHOBE TEOPETHUECKHX
MPEJICTAaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YYCHHS O CTPOCHHUH aTOMa U XUMHYECKOH CBSI3H;

— MpeCTaBlIeHU 00 ANIEKTPOIUTHUECKON AUCCOIUAIINH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHMSI pacCMaTPUBAIOTCSI HA OCHOBE OMIUPHUYECKH TMONYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS TOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYTOMY, BBITIOTHSIS
GYHKIIUN OOBSICHEHHSI W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe mporpaMMBbl 10 XUMHUU CHOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XUMUYECKOU

COCTABJISIOLIEH HAyYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPObI, IEHHOCTHOIO OTHOLLICHHUS



K HayYHOMY 3HAHMIO U METOJaM MO3HaHMs B Hayke. V3yueHue XUMUM MPOUCXOIUT C MPUBJICUECHUEM
3HaHUH U3 paHee U3yUeHHBIX Y4eOHBIX mpeameToB: «Oxpyxawoumii Mup», «bruomnorus. 5—7 kiaacce»
u «Pusmka. 7 Kiaccy.

[Ipy W3ydyeHMM XMUMHHM TPOUCXOAUT (HOPMUPOBAHME 3HAHUN OCHOB XUMHUYECKONW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATENIbHOCTH YeJIOBEKa M KaK OJIHOTO W3
KOMIIOHEHTOB MUPOBOU KyIbTYphl. 3a/lada y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUW — BaKHEHIMX (DaKTOB, MOHITHI, 3aKOHOB U TEOPETUYECKHUX IOJIOKCHHIA,
JOCTYIHBIX 0000IIEHUH MUPOBO33PEHYECKOT0 XapaKTepa, si3blka HayKH, B MPUOOIIEHNN K HAyYHBIM
MeTOJlaM TIO3HaHUs MPU U3YYEHHUU BEUIECTB M XMMUYECKUX peakuuid, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATENIBHBIX ~YMEHMH W WX TNPUMEHEHUHM B  y4eOHO-NO3HABATEIILHOH ©  y4eOHO-
HCCJICIOBATEIILCKOM NIeATEeIHbHOCTH, OCBOCHHH IPABWJI OE30MacHOTO OOpalleHUsi C BEIIECTBAMHU B
IIOBCEIHEBHOM KU3HU.

[Ipu M3yueHnn XMMHUM Ha YPOBHE OCHOBHOTO 001Iero 0Opa30BaHUs BaXXKHOE 3HAUECHUE MPUOOpETH
TaKue 1eJH, KaK:

— (opMHUpOBaHHE WHTEIEKTYAIbHO PAa3BUTOM IJIMYHOCTH, TOTOBOM K caMO0Opa3oBaHMIO,
COTPYJTHUYECTBY, CAMOCTOSITEIbHOMY TNPUHSATUIO PEIIEHUH, CIIOCOOHOM aJanTupoBaThes K OBICTPO
MEHSIOLTUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYEeHHs Ha CHCTEMaTHYecKoe MpuoOlieHne oO0ydaromuxcs K
CaMOCTOSITENILHOM TMO3HABATEIBHON NEATEIHHOCTH, HAyYHBIM METOJIaM IO3HAHUS, (OPMUPYIOLITUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

— olecneyeHue yCJIOBHUH, CIIOCOOCTBYIOIIMX MPHOOPETECHUIO  OOYYArONIUMHUCA  OIBITa
pa3HOOOpa3HOM JEeATEIBHOCTH, IO3HAHUS M CaMOINO3HAHMS, KIFOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJIs1 PA3JIUYHBIX BUJIOB JICSITEIIbHOCTH;

— ¢opMupoBaHKe 00IICH (QYHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIC
yMEHHI OOBSACHATH, M OLICHUBATH SIBJICHHUS OKPYXAIOIIEr0 MHUpA, HCIOJIb3ys 3HAHUS U OIBIT,
MOJTyYEHHBIC TPU U3YYCHUU XUMHH, TPUMEHSITh UX TPU PEIICHUU IPOOJIeM B TOBCEIHEBHON KHU3HU U
TPYAOBOM AEATEIbHOCTH;

— (opmupoBaHue y o0Oy4aroUMxcsd TyMaHHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS II€HHOCTH
XUMHYECKMX 3HAHUW U1 BBIPAOOTKU DKOJIOTUYECKH II€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOM AEATENBHOCTU B LIEISIX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYIKAIOIIEH MPUPOIHON CPEbl;

— pa3BUTHE MOTHBAIIMM K OOYUYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CAMOBOCHUTAHHUIO Ha
OCHOBE YCBOEHHMsSI OOIIEUEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Hpoduis u

HANPaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUSI.



OOmiee YMCIO 4YacoB, OTBEACHHBIX MJIsI HW3Y4YCHUS XHUMUU Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHmus, cocTaBisgeT 68 yacoB: B 9 kiacce — 68 yacoB (2 yaca B HEZECIIO).



9 KUIIACC

BemecTtBo M XUuMH4YeCKasi peaKkusi

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucremMa xumuyeckux snemeHToB J[. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMHYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEPUOJIOB, Kaius, KajdblUsi M HMX COCIWHEHHH B COOTBETCTBUM C IIOJIOKEHUEM DJIIEMEHTOB B
[leproauueckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUUYECKOM CBA3U. TUIBI KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOICTB BEIIIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUAa XUMUYECKOU CBA3H.

Krnaccudukanus u HOMEHKIIaTypa HEOPraHWYECKUX BELIECTB. XUMHUYECKHE CBOWMCTBA BELIECTB,
OTHOCSIIMXCSA K pa3IuM4HbIM KJjacCaM HEOPraHWYECKUX COEAMHEHHUH, TE€HETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XuUMHUECKUX peakUuid MO pa3IU4HbIM IMpU3HaKaMm ([0 YHUCIYy M COCTaBy
Y4acTBYIOUIMX B PEaKIMU BEIIECTB, M0 TEIIOBOMY 3 (eKTy, [0 M3MEHEHUIO CTENeHEeW OKHCIIECHUs
XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTMMOCTH, MO YYaCTHIO KaTaln3aropa). DK30- U SHAOTEPMHUUECKUE
peaKIu, TePMOXUMUYECKHUE YPABHEHUSI.

[TonsiTHe 0 CKOpOCTH XHMHYECKOW peakiuu. [loHsTHe 00 00paTUMBIX W HEOOPATHMBIX
XUMUYECKHX peakuusx. [IoHsATHEe O TOMOTeHHBIX U T€TEpOTreHHBbIX peakuusax. [lonsTue o katanuse.
IlonaTne 0 XUMHUYECKOM paBHOBeCHU. PaKTOPBI, BIUAIOIIKAE HA CKOPOCTh XMMUYECKOM pEaKLUU U
MI0JIO’)KEHNE XUMHUYECKOTO PAaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUHM,  AJIEKTPOHHBIH  OallaHC  OKHMCIUTENBbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBIEHUE ypaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIHii ¢ UCTIOJIb30BAaHHEM METO/A AIIEKTPOHHOTO OaaHca.

Teopust JIEKTPOIUTUYECKON TUCCOLMALNN. DIEKTPOIUTHI U HEAJEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JucconManvy  BEIIECTB C PAa3jIM4YHBIMA BHJAMHM XMMHYECKOM CBA3U. CTerneHb
nmuccouranuu. CUbHbIE U ca0ble 3JeKTPOIHUTHI.

Peakiium woHHOrOo oOMeHa. YCIoOBHS MNPOTEKAaHUS peakuil HOHHOrO OOMEHa, NOJHBIE H
COKpalllEHHBbIE HMOHHBIE ypaBHEHHMs peakuuil. CBONCTBAa KHCIOT, OCHOBaHMIl M COJIEH B CBETE
MIPEACTABICHUI 00 3JIEKTPONMTHYECKON Aucconnanui. KauecTBeHHbIEC peakiuy Ha HOHBL. [loHsTHE O
TUIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENISIMH KPUCTAIUIMUYECKUX PEIIETOK HEOPraHUYECKUX BEILECTB — METAJUIOB U
HeMeTaJuIoB (rpaduTa U ajMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATPHS ), UCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTM XMMHYECKOM peakUWh OT BO3JAEHCTBUS pazNuYHbIX (AKTOPOB, HCCIEIOBAaHUE

JIEKTPONPOBOJHOCTH PAcTBOPOB BEIIECTB, Ipoliecca AUCCOLUALMU KHUCIOT, WIEJIoUed U coJied



(BO3MOYKHO MCIOJIb30BaHUE BHUJIEO MAaTEPHANIOB), IPOBEJCHUE OMBITOB, UIUTIOCTPUPYIOLINX PU3HAKU
NpOTEKaHUs peakUuuii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIZCICHHE Ta3a, 00pa30BaHUE BOJbI),
OMBITOB, WUTIOCTPUPYIOMIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TopeHwue,
peakuuu pas3ioXKeHHs, COEAMHEHHS), pPACIIO3HABAaHHWE HEOPTaHMYECKHUX BEIIECTB C IOMOIIbIO
KaueCTBEHHBIX peaKLUii Ha HOHBI, pEIIeHNE IKCIIEPUMEHTAIbHBIX 33/1a4.

HeMmeTanbl 1 MX COeTUHEHHS

OOmiast xapakTepucTuka rajnoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEHNEHH
okucnenusa. CtpoeHne W (U3HYECKHUE CBOWCTBA MPOCTHIX BEIICCTB — TAJOTCHOB. XWUMHUYECKHE
CBOMCTBa Ha TmpuMmepe xjopa (B3aUMOJCIHCTBHE C MeETajulaMd, HEMETaUIaMH, IIEI0YaMH).
Xnoposogopon. CoinsiHasg KHMCIOTa, XUMUYECKHE CBOWCTBA, MOJIy4YeHHE, NMpuUMeHeHue. JlelicTBue
XJopa M XJOPOBOJOpPOAA HAa OpraHM3M 4elloBeKka. BaxkHelmme XJIOpHIbl M UX HAXO0XKJICHHE B
pUpoJIe.

O6mr1as xapakTepuctruka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
crerieHu okucienus. CTpoeHue u (pu3nyYeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEpBHI.
AnnorponHbele MOAM(UKALUU KHCIOpoJa U cepbl. XHUMHUYECKHe CBOMCTBa cepbl. CepoBoIOpoL,
cTpoeHHe, (u3nueckrue W XUMHUYecKue cBoicTBa. OKCHUIBI cepbl KaK NMPEACTABUTEIN KHUCIOTHBIX
okcuioB. CepHas KucioTa, GU3NYECKUEe U XUMUYECKHe CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kilacca
KUACJIOT U crneurduyeckue). XuUMHUUECKUE PEaKIUH, JIeKAIUe B OCHOBE NMPOMBIIUIEHHOTO Criocoda
MOJIy4eHUs1 CepHOU KUCIOTHL. [IpuMenenue cepHoil kuciaotbl. Conu CepHOM KUCIOTHI, KAYECTBEHHAs
peakmusi Ha cynbdar-uoH. HaxoxaeHue ceppl W €€ COCIWHEHUM B TMPUPOJE. XUMHUUYECKOE
3arpsi3HEHNE OKPYXKAIOIIeH Cpeibl COSIMHEHHUSIMH cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHNE BO3AyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS.

OOm1ast xapakTepucTUKa 371eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE
CTETNeHH OKHCJIEHMs. A30T, pacnpocTpaHEHHE B Mpupoje, Gu3nueckue M XHMHUYECKHUE CBONCTBA.
KpyroBopor azorta B mpupoge. AMMHaK, ero (Gpu3nueckue M XMMHUYECKHE CBOWCTBA, MOJYyYCHUE H
npuMeHenne. Con aMMOHUS, UX (PU3HUECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas
peaxiiysi Ha MOHbI aMMOHHUI. A30THas KUCJIOTa, e€ MolydyeHue, GU3NIecKue U XUMHUECKUE CBOMCTBA
(obmme kak mpeacTaBUTENs Kiacca KUCIOT W crnenududeckue). Mcmoap30BaHe HUTPATOB M COJICH
aMMOHHSI B KAaueCTBE MMHEPAIbHBIX yA00peHuil. XMMHUYeCKoe 3arpsi3HEHHE OKPY’KalolIeill cpenbl
COCAMHEHUSIMHU a30Ta (KUCIIOTHBIE IOXJIM, 3arps3HEHHE BO3/yXa, MOYBBI U BoJI0EMOB). Docdop,
aytoTponHsle Moaudukanuu pocdopa, puzndeckue n xumMmudeckue cBoiicrsa. Oxcun pocdopa (V) u
dbocdopras kucinoTa, Gu3NIECKUE U XUMHUIECKHUE CBOMCTBA, moydeHue. Mcmonas3oBanue ¢hocdhaToB B

KayecTBE MUHEPAbHbBIX YA0OPEHUH.



O6mr1as xapaktepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTETIEHU OKHUCIEHHs. YTJIEpoJa, aUIOTPOINHBIE MOAU(UKALUKU, PpPACHpPOCTpaHEHHE B MPHPOJE,
¢u3nueckue W XUMHYeckHe cBoicTBa. AncopOuus. Kpyrosopor yriaepona B mpupone. OKCHIbI
yraeposaa, ux pU3nYecKue U XMMUYECKUE CBOWCTBA, JACHCTBHE HA KUBbIE OpPraHU3MbI, MMOJIYYEHHUE U
MpUMEHEHHE. OKOJOTUYECKHEe TpoOJeMbl, CBsi3aHHBIEe ¢ oOkcugoMm yriepoaa (IV), rumoresa
r7100anbHOTO TOTEIUICHUS KJIMMaTa, MAapHUKOBBIA 3¢ ¢ekT. YrompHas KUCIOTa U €€ COJH, HX
¢u3uueckue W XMMUYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-uOHKL. Vcnonbp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIBLCKOM
XO35HCTBE.

[TepBoHayanbHbIE TTOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCAMHEHUSAX yriepojaa (MeTaH,
9TaH, OTWICH, AaleTUIIeH, O3TaHOJ, TJIMIEPHH, YKCyCHas Kuciota). [IpupoaHple WCTOYHHKU
YIJIEBOJOPOAOB (yroib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTH UX TepepaboTKu (OCH3WH), UX POJb B
ObITy M mNpOMbIIUIEHHOCTU. [loHSATHE O OHOJOTMYECKM BaKHBIX BEIIECTBAX: >XHUpaX, Oenkax,
YyIIeBOMaX — M WX POJIM B JKHU3HH 4YeJIOBEKa. MarepuallbHOE EIMHCTBO OpPraHUYeCKHX |
HEOPraHUYECKUX COCTUHEHUN.

Kpemunii, ero ¢uszndeckue M XUMHYECKHE CBOMCTBA, MOJydeHHE W mpuMeHeHue. CoeTMHeHUS
KpeMHusi B mpupone. O0mme mpeactaBieHus: o0 okcuae kpemHus (IV) m kpemMHHEBOW KHCIIOTE.
Cunukarel, WX WCIONB30BaHHE B OBITY, B TPOMBIIUICHHOCTH. BakHeHIne CcTpouTenbHbIE
MaTepuanbl: KepaMuKa, CTEKJIOo, IeMEeHT, OeToH, kemne3o0eToH. I[IpoGmemblr OGe3omacHOTO
MCIIOJIb30BAaHUS CTPOUTENbHBIX MaTepUasIoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHue o00pa3loB HEOPraHWYECKUX BELIECTB, CBOWCTB COJISIHOM KHCIIOTBI, HpPOBEACHHUE
KAueCTBCHHBIX PEaKIMi Ha XJIOPHI-UOHBI W HAOIMIOJCHHE NPU3HAKOB HMX MPOTEKAHUS, OTBITHI,
oTpaxamomue (Qu3ndeckue M XHUMHUYECKHE CBOWCTBAa TaJIOTEHOB U HMX COEIMHEHUN (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), O3HAKOMJIGHHE C oOpasmamMu XJOpUI0B (TaJOTeHUIIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu cepbl U €€ COCAMHEHUSMH (BO3MOXKHO  HCIIOJIb30BaHUE
BUJCOMATEpHUATIOB),  HaONIOJeHHEe  Ipolecca  OoOyriaMBaHMsS ~ caxapa  MOJX  JCWCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOM KHCIIOThI, M3YYCHHE XHUMHUUYECKHX CBOMCTB pa30aBICHHOW CEpPHOU
KHUCJIOTBI, IPOBEJIEHUE KAueCTBEHHOM peakuuu Ha cyib(ar-uoH U HaAOMIOJeHHE MpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (U3WYECKMMU CBOHCTBaMH a3oTa, (ochopa u UX COEAMHEHHI
(BO3MOKHO HCIIOJIb30BAaHHE BHJICOMATEpHANIOB), OOpa3laMu a30THBIX M (PochOpHBIX YI0OpeHuil,
noJjlydyeHue, coOupaHue, paclo3HaBaHUe U U3y4YeHHe CBOWCTB aMMMaKa, MPOBEICHHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U docaT-uOH U U3yUEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJCHCTBHE

KOHILICHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ MEbI0 (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),



U3Y4YEHHE MoOJIeJe KpUCTAIIMYECKUX pemETOK anmasza, rpadura, ¢yiepeHa, 0O3HaKOMJICHHE C
IpOIeCCOM  AACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM yIIEM U YCTPOWCTBOM
MPOTUBOTA3a, IMONYYCHHE, COOMpAaHME, PACIIO3HABAHWE W HW3YYCHHE CBOWCTB YTJIEKUCIOrO rasa,
IPOBEJICHNE KAaYeCTBEHHBIX pEaKklIMi Ha KapOOHAT M CHJIMKAT-UOHBI U HU3YyUYEHHE IMPU3HAKOB HX
NPOTEKaHUs, O3HAKOMIJICHME C NPOAYKUHEW  CHJIMKAaTHOM  IPOMBIIUIEHHOCTH, PEIICHHE
HKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe «BaxkHelme HeMeTaulbl U UX COSAMHEHUS.

MeTa/iibl M UX COeIMHEHUS

OOmas xapakTepucTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAHWU UX IOJIOKEHUS B
[Tepuoanueckoil cucreme xumudeckux 3ymemMeHToB . . MenaeneeBa u crpoennst aroMoB. CTpoeHue
METaJJIOB. Meramnueckass  CBSI3b M METaUIMYECKas  KpUCTAJUIMYECKass  pelIETKa.
DNEKTPOXUMHUYECKUH ps HANpsOHKEHUM MeTauioB. PU3NYECKUE U XMMUYECKUE CBOMCTBA METAJIOB.
O61mue criocoObl moayyeHus: MetajuioB. [loHsTHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI
ux oT kKopposuu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMAHMMA, OpOH3a) W MX MPUMEHEHHE B OBITY H
MPOMBIIUIEHHOCTH.

[Ileounble MeTayuIbl: MOJOKEHHE B lleprogudeckodl cucremMe XUMUYECKHX 3ieMeHToB J[. .
MenpneneeBa, CTpOEHHE UX aTOMOB, HaxXxOXJAeHHE B npupone. Gusnyeckne U XUMHUYECKUE CBOKCTBA
(Ha mpumepe HaTpusi U Kanus). OKCUIBI U TUAPOKCUIBI HaTpus U Kamus. [IpuMeHeHne ImenouyHbIX
METAJJIOB U UX COCUHECHUM.

[IlenoyHo3eMenbHBIE METAJUIBI MarHui M KajdbLUMil: mosiokeHue B llepumommueckoil cucreme
xumudeckux sieMeHtoB J[. M. MenzaeneeBa, CTpoeHHME HX aTOMOB, HaxO0XJCHUE B MPUPOJE.
®dusnvecKkue U XUMHIECKUE CBOMCTBA MarHus U Kajbllus. BaxHelmme coeMHCHUS KaIbIHs (OKCHUI,
TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B [lepuonnueckoit cucreme xumuueckux 3nemenToB J[. . Menneneesa,
CTPOCHHE aToMa, HaxoXkJIeHHe B npupone. Pusnyeckne M XUMHUYECKHE CBOWCTBA ATOMHHMSL.
AMdoTepHbIE CBOMCTBA OKCH/IA U THAPOKCHIA ATFOMUHUS.

Kenezo: nonoxenne B [lepmonnueckoii cucreme xummuueckux annemeHtoB J[. M. Menneneena,
CTPOEHHE aToMa, HaXOoXJeHue B npupoje. Ousnueckue U XMMUYECKUE CBOMCTBA >kene3a. OKCUIbI,
ruapokcuabl U conu xenesa (I1) u sxenesa (III), mx cocra, cBOWCTBa U MOJTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3llaMl METalIOB M CIUIaBOB, MX (U3MUYECKUMU CBOWCTBAMH, W3YUYCHHE
pPEe3yNbTaTOB KOPPO3UHU METAUIOB (BO3MOXKHO HCIIOIH30BAHUE BUIECOMATEPHAIIOB), OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCUIA KaJIbIMs U HaTPUsl C BOAOH (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEpUATIOB),
UCCJIEIOBAaHUE CBOMCTB KECTKOW BOJABI, MpoOIlecca TOpPEeHHUs jKele3a B KHUCIOopoae (BO3MOXKHO

HCIIOJB30BaHHUC BI/I,Z[GOMaTepI/IaJIOB), IMPU3HAKOB MNPOTCKAHHUA KAaYCCTBCHHBIX peaKLII/Iﬁ Ha HWOHBI:



MarHusi, KaJbIus, aTFOMAHMS, [TUHKA, keme3a (1) u xenesa (I11), meau (I1), HaGnroaeHne U onMcaHue
MIPOIIECCOB OKpAIlIMBAaHUS TJIAMEHM WOHAMH HATpPUS, Kadus W KaubIus (BO3MOXHO HCIOJIH30BAaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATOMUHUS M THIPOKCHIIA
[IUHKA, pelIeHHEe SKCTIEPUMEHTANIbHBIX 3a]a4 M0 TeMe «BakHelie MeTauibl U UX COSIUHEHUS.

XuMHUSA U OKPYKAKOIIas cpeaa

BemecTBa 1 MaTepuaisl B MOBCETHEBHOM JKMU3HH YelioBeKa. be3omacHoe UCTIOIb30BaHNE BEIICCTB
U XUMHUYECKUX peakuuii B ObITY. [lepBasi moMOIIs TPH XUMHYECKHUX 0YKOTaX U OTPABIICHHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpYyXarollel cpeapl (mpeaenbHas AOMYyCTHMAas KOHIIEHTpAlUs
BemecTs, ganee — [1J1K). Poib XxuMun B pereHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4deHHE 00pa3lloB MAaTepUAIOB (CTEKIIO, CIIJIaBBI METAJIOB, IIOJTMMEPHBIC MATEPHUATIBI).

Meostcnpeomemmnvwie ceasu

Peanuzanus MexXnpeaIMeTHBIX CBSA3€M MpU M3yYEeHUU XMUMHH B 9 KilacCe OCYIIECTBISIETCS 4epes
UCIIONIb30BaHNWE KaK OOIIMX eCTECTBCHHO-HAYYHBIX TOHSTHN, TaK W TOHSATHH, SBISTFOIIUXCS
CUCTEMHBIMU JIJIsl OTJIEBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEeHHO-HAy4YHbIE TOHATHSA: HAyuyHbId (DakT, rUmoresa, 3akOH, TEOPHs, aHAIM3,
CUHTE3, KiIaccuduKalus, IepuoANYHOCTb, HAOIIOEHIE, IKCIIEPUMEHT, MOJECIUPOBAHHUE, U3MEPEHHE,
MO/JIeJb, SIBIICHUE, TAPHUKOBBIN ()DPEKT, TEXHOTIOT S, MATEPHAIIBI.

dwu3uka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU, H30TOIBI, PAJAMOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUN 3apsl, MPOBOJHUKU, MOIYHPOBOJHUKH, TUAIIEKTPUKU, (HOTOIIEMEHT,
BEIIECTBO, TeJlo, O0BEM, arperaTHOE COCTOSIHHME BEIIeCTBa, ra3, pPacTBOP, PacTBOPHUMOCTb,
KPUCTAIIMYECKAsT PEIIETKa, CIIaBbl, (PU3UYECKUE BEIUUYMHBI, SIUHUIBI H3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi:  ¢dorocuHTe3, AbIXxaHue, Oumocdepa, SKOCHCTEMa, MHUHEpAIbHBIC YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpadbl, TOPHBbIE MOPOABI, MOJE3HBIE HCKOIMAEMBIE,

TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yIbTaThl OCBOEHUS POrPaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUsI JOCTUTAIOTCS B
X04e 06yqumI XUMHU B €UHCTBEC y‘-IG6HOﬁ U BOCIHUTATEIbHOMI ACATCIIBHOCTH B COOTBCTCTBUU C
TPAAULMOHHBIMA POCCUMCKMMHM COLHUOKYJIBTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMH ILI€HHOCTSIMH,
OPUHATHIMH B OOIECTBE NpaBHWJIaMH W HOPMaMH TMOBEACHHMS M CIHOCOOCTBYIOT IpolieccaM
CaMOIIO3HaHHUs, CAMOPAa3BUTHS U COLIUATN3AIUN 00YYaOIINXCS.

JIMuHOCTHBIC pe3yNIbTaThl OTPAXAalOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
IIO3UTUBHBIX HEHHOCTHBIX OpI/IeHTaLII/Iﬁ U paCcHIMpCHUC OIIbITa ACATCIBHOCTU Ha eé OCHOBEC, B TOM
YHCIIe B YaCTH:

1) naTpuoOTHYECKOr0 BOCIUTAHUSA:

LIEHHOCTHOI'0 OTHOWICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H HaAy4YHOMY
HaCJICIU, IIOHHMMAaHHA 3HA4YCHHA XUMHUYECKOU HayKu B JKH3HU COBPCMCHHOI'O OGH.ICCTBa,
CIIOCOOHOCTH BIIAZIETh JOCTOBEpPHON HH(OpMaIMeld O MNEepeloBBIX TOCTHKEHUSX U OTKPBITHUAX
MUPOBOI U OTEUECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCcTpolicTBE MUpa U
00111eCTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTAaBJICHHS O COLIMAIBLHBIX HOPMAaX U MPaBUJIaX MEXIUYHOCTHBIX OTHOUICHHUH B KOJIJICKTUBE,
KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B OOILIECTBEHHO IIOJIE3HOHM, ydeOHOMCCIIe10BaTENbCKOM,
TBOPUECKON ¥ JPYruX BHJAX JEATEIBHOCTH, TOTOBHOCTHM K pPa3sHOOOpa3HOW COBMECTHOMU
ACATCIIBHOCTH IIPpU BBIIIOJHCHUU y‘-I€6HI>IX, IIO3HABATCIIbHBIX 3aJa4, BbIIIOJHCHHMHN XHUMHUYCCKUX
9KCIIEPUMEHTOB, CO3JJaHUH YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIU
B IIpoliecce ITON yueOHOU e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHUE U MOCTYIKH CBOUX
TOBapI/IH_IGI\/'I C TO3HMIOWH HPABCTBCHHBIX W IIPABOBBIX HOPM C y‘-IéTOM OCO3HaHuA HOCJIGI[CTBI/Iﬁ
MOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKON peakluu, COOTBETCTBYIOLIUE
COBPpCMCHHOMY YPOBHIO pPa3BUTHA HAYKU W COCTABJIAIOIIMC OCHOBY [JIsI IMOHUMAHHA CYIIHOCTHU
Hay4YHOH KapTUHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS HPUPOIBI,
B3aMMOCBSI3SX YEJIOBEKA C MPUPOTHOM CPEAOM, O POJIM XMMUU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTENbHbIE MOTHBBI, HAalpaBJICHHbIE HA IOJyYEHHWE HOBBIX 3HAHUH 1O XUMHUH,

HEOOXOMUMBIC Il  OOBSCHEHHS] HAOJIOaeMbIX TPOIECCOB U  SIBICHUW, ITO3HABATEIHHOM,



MH(OPMALIMOHHONW M YUTATEIbCKOM KYyJIbTYpbl, B TOM YHCJIIE€ HABBIKOB CaMOCTOSITENIbHON paboOThl €
y49eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypOH, JOCTYNMHBIMH TEXHHUYECKHMMH CPEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HaHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa3oBaHuI0, MPOEKTHONM M HCCIEA0BATEIbCKON NeATEeNbHOCTH, K OCO3HAaHHOMY BBIOODY
HATIPABICHHOCTH U YPOBHS O0yUYEHUS B JaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPHI 310POBbA:

OCO3HaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3IOpOBBIN 00pa3 )KM3HU, OCO3HAHHME MOCIEACTBUI U HENPUATHE BPEIHBIX NPUBBIYEK (YyHOTpeOICHUS
QJIKOTOJIsI, HAPKOTHKOB, KYypEHUs), HEOOXOAMMOCTH COOJIOJCHUS TMpaBuil O€30MacHOCTH TPHU
oOpalleHny ¢ XMMUYECKUMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpya0BOro BoCIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3YyUEHHUI0 podeccuil U TpyAa pa3InyHOro pPoja, yBaKEHUE K TPYIy
U pe3ysbTaTaM TPYAOBOW JEATEIBLHOCTH, B TOM YHCJIE Ha OCHOBE IMPUMEHEHUS MPEAMETHBIX 3HAHUM
M0 XMMHH, OCO3HAHHBIM BHIOOP WHANBUAYAIBHON TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUs C YIETOM
JUYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCHemHoi mnpodeccnoHanbHOM eATENIbHOCTH U Pa3BUTHS HEOOXOJUMBIX yMEHHI, TOTOBHOCTH
aJanTUPOBAThCS B MpodecCroHABHON cpefie;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHHE K IPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3emiie, OCHOBE
e€ cyllecTBOBaHUs, IOHUMaHUE LIEHHOCTH 3/I0pPOBOTO U Oe30macHoro odpasa >KU3HHU, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (DM3UYECKOMY U TCHXHYECKOMY 310POBBIO, OCO3HAHHE LEHHOCTH
coOrofeHHs TpaBUl OE30MAaCHOTO TMOBENEHUsS MPH padoTe C BEIIECTBAMH, a TAKKE B CHUTYyAIIHX,
YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPHUMEHATH 3HAHMS, MOJy4yaemble MPH H3YYEHUU XUMHH, JUIS PELIeHUs 3ajad,
CBSA3aHHBIX C OKPYXKaIOLIEH PUPOJHON CPENOH, Ul IIOBBILICHUS YPOBHS dKOJIOITMYECKOU KYJIbTYpHI,
OCO3HAHHUS TJIO0AIBHOTO XapakTepa AKOJIOTHMUYECKUX MPOOJIeM U MyTel MX peIIeHHs] MOCPEICTBOM
METOJIOB XMMUH, SKOJOTHYECKOr0 MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOU U COI[MATIbHOMN MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe wMerampeaMETHBIX pPE3YJIbTAaTOB BBIICISIOT 3HAUYMMBIE i (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAay4YHble MOHATHS (3aKOH, TEOpHs, MPUHLHUI, TUnore3a, (akT, cHCTEMa,
IPOLIECC, IKCIEPUMEHT M JIPYroe.), KOTOpbIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4eOHBIX

npeaMeTax M IMO3BOJIAIOT HAa OCHOBC 3HAHUH U3 ATUX npeamMCcToOB q)OpMI/IpOBaTB nNpeaACTaBJICHUC O



LEJIOCTHOW HAy4yHOW KapTHMHE MHUpPa, M YHUBEpcajbHble Yy4yeOHblEe JeHCTBUS (T1O3HABaTEIbHbIE,
KOMMYHHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpble O00ECHeuyuBalOT (OPMHUPOBAHHME TOTOBHOCTH K
CaMOCTOATCIIbHOMY IIJIAHUPOBAHUTIO U OCYIIICCTBJICHUIO y‘-IG6HOfI ACATCIIBHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBrble Jjornueckue neiicTBUA:

YMCHUSA HCIIOJIB30BATh HpI/IéMI:I JIOTUYCCKOro MBIINUJICHUA TIpH OCBOCHHU 3HAHUU: PaCKpbIBaATb
CMBICII XUMHUYECKUX IMOHATUHU (BBII[CJIHTB HX XapaKTCPHLIC NMPU3HAKU, YCTAHABIMNBATL B3aUMOCBA3b C
OPYTMMH TIOHSTUSIMHU), HCIIOJIb30BATh TMOHSATHUS JJIi OOBACHEHUS OTIEIbHBIX (PAKTOB M SIBJICHUIA,
BbIOMpATh OCHOBAaHUS W KPUTEPUM [Js KIACCU(PUKALMU XUMHYECKHX BEHIECTB M XMMHYECKUX
peaxunﬁ, YCTaHaBJIMBATh HNPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY OG’bGKTaMI/I HU3Yy4YCHUA, CTPOUTH
JIOTUYCCKUEC PACCYKICHUA (I/IHI[yKTI/IBHInle, ACAYKTUBHBIC, II0 aHaJ'IOI‘I/II/I), AcJdaTb BBIBOABI H
3aKIJIIOYEHUS;

yMEHHE TPUMEHATh B TMPOLECCe TO3HAHMUS TOHATUS (TMPEAMETHbIE M METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCIONb3yeMble B XUMHH, MpeoOpa3oBhIBaTh IIHUPOKO
MNPpUMCHACMBIC B XHUMHHU MOJCIIbHBIC TIPCACTABJICHUA — XUMHYECKUU 3HAK (CI/IMBOJI BHCMGHTa),
xummu4deckasi (opMyia U ypaBHEHHE XUMUYECKOW peaklMK — IPU PelIeHHH y4eOHO-TI03HaBaTeNbHbIX
3a1a4, ¢ y4€TOM ATHX MOJENbHBIX MPEJICTaBICHUI BBISBISATh U XapaKTepU30BaTh CYIIECTBEHHBIE
IMMPU3HAKH U3Yy4YaCMbIX OG’bGKTOB — XUMHYECKUX BCHICCTB U XUMHUYCCKUX peaKuHﬁ, BBIABJIISAATH O6H_II/IC
3aKOHOMCPHOCTH, MPUYUHHO-CICACTBCHHBIC CBA3W W HNPOTUBOPCUUSA B H3YUYACMBIX IpOHECCaX U
SBJICHUSX.

Ba3oBrble ucciaenoBareLCcKue NeiCTBUA:

YMCHUC HCIIOJIb30BATH IMOCTABJICHHLIC BOIMPOCHI B KAUCCTBC MHCTPYMCHTA NNO3HAHUS, @ TAKIKC B
Ka4yecTBE OCHOBBI /s (POPMHPOBAHHUS THIIOTE3bI IO MPOBEPKE MNPABUIBHOCTH BbICKA3bIBAEMBIX
CYXICHUM;

NpuoOpeTeHue OmbITa M0 IUIAHUPOBAHUIO, OPraHU3alMd M IPOBEJICHUI0 YUYEHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HAOII0/IaTh 3a XOJOM MIPOIECCa, CaMOCTOSTEIHHO MPOTHO3UPOBATH €T0
pe3ynbrar, GopMyIHpoBaTh OOOOIIEHHS H BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOJeNIaHHOM padoTe.

Pab6ora ¢ undopmanmueii:

yMEHHE BBIOMpPATh, aHAJIU3UPOBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U
dopM mpeAcTaBICHUS, MOIYyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAYUHO-TIOMYJIApHAs JUTepaTypa
XUMHYECKOTO COJep>KaHusl, CIpaBOYHbIe MocoOusi, pecypcsl MHTepHETa), KpUTUYECKU OLIEHUBATh

MIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;



yMEHHE NPUMEHSTHh pa3M4yHble METOJIbl W 3alpochl MPU MOHCKE W O0TOOpe MHpOpMaAlUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJMMBIX IS BHITIOJHEHHUS Y4eOHBIX W MO3HABATEIBHBIX 33134
OTpeNeNIEHHOr0 TUIA, NpUOOpEeTeHHe OmblTa B 00JacTH HCHOJB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHM, OBIAJCHHE KYyJbTYpOH aKTHBHOIO MCIIOJIB30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (JOpMY IpeacTaBieHrs HHGOpMauu
U WLTIOCTPUPOBATH pElIaeMble 3a/1a4ll HECIOKHBIMH CXEMaMH, JuarpaMMaMu, IPYTrUMH (GopMamMu
rpaduKu ¥ UX KOMOMHAIUSIMH;

yMEHHE UCIOJb30BaTh M AaHAIM3UPOBaTH B IIpolecce Yy4uyeOHOW U HUCCIIe0BAaTEIbCKON
JEeSATENIbHOCTH MH(MOPMAIIMIO O BIMSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X03iCTBA U TPAHCIIOPTa Ha
COCTOSIHHE OKPY’KAOLIEH MPUPOJHON CPEIBL.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eCTBHUS:

yMEHHUS 3a7aBaTh BOIPOCH! (B XOJe AWaiora W (W) AUCKYCCHUH) TIO CYIIECTBY OOCYKIaeMOu
TeMbI, (HOPMYJIUPOBATH CBOU MPEJIOKEHHSI OTHOCUTEIHHO BBIMOIHEHUSI IPEATI0KEHHON 3a/1a4H;

YMEHUS TPEJCTABIATH IMOJYYCHHBIC PEe3ylbTaThl MO3HABATEIHHOW MESTEIBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTaX; AeNaTh MPE3eHTAIUIO PE3YIbTaTOB BBIMOJIHEHUS XMMUYECKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, JIAOOPATOPHOW PabOTHI MO HCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOCKTA);

YMEHHsI Y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH ITO3HABATEIbHOM U
UCCIIEIOBATEIbCKON JESITEIbHOCTH TPU PELICHUH BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE yuéra OOIIMX
MHTEPECOB U COIJIAaCOBaHMs MO3UIMHI (0OCY>KIAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD),
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUMN, OMpe/esieHne KPUTEPHEB MO OLIEHKEe KadecTBa BBHIMOJTHEHHOMN
paboThI U ApyrHe).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEeAeNsaTh LEeTu JeATENbHOCTH, IIJIaHUpPOBaTh, OCYIIECTBISATH,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATENbHOCTh, BHIOMpATh Haubomee
a¢dekTuBHBIE CIIOCOOBI PEIICHUs YYeOHBIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIEHO COCTaBIISATh
WM KOPPEKTUPOBATH IPEIJIOKEHHBIA aIrOPUTM ACHCTBUN IIPU BBIOJHEHUM 33JaHUNA C Y4ETOM
MOJTyYEeHUsI HOBBIX 3HAHWM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUsiX, OLEHUBATh
COOTBETCTBHUE TOJYYEHHOTO pe3ysbTaTa 3asBICHHON 1IeNM, YMEHUE MCIOJb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IPe/JIaraeMble B YCIOBUH 3alaHU.

MNPEIMETHBIE PE3YJBTATHBI

B cocraBe nmpeAMETHBIX PE3yNbTaTOB IO OCBOEHHUIO  00SA3aTENBHOTO  COAEpKaHMUS,
YCTAHOBJICHHOTO  JTaHHOW  defepalbHONM  pabodeil  MporpaMMol,  BBIIEISIOT:  OCBOEHHBIE

00yYaromyMUCs Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM, cnenuduueckue s MpeaMeTHOMN



ob0nactu «XuUMHUSA», BUABI ACSITEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpPIpETalNH,
peoOpa3OBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIUsX.

K xon1y oOyduenus B 9 kijiacce npeaMeTHbIE pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPAXkKAaTh
c(hOpMHUPOBAHHOCTH Y OOYJAFOIITMXCSI YMEHHM

® DPACKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHATUN: XMMUUYECKUN IEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AQHUOH, pOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BaJICHTHOCT,
ANEKTPOOTPHUIIATEIIBHOCTD, CTENIEHb OKUCIECHUS, XUMUYECKasl PeaKlusi, XUMUYECKast CBs3b, TEIJIOBOU
3pPEeKT peaknuH, MOJb, MOJSAPHBIA 00BEM, PpPacTBOp, AJIEKTPOJIMTBHI,  HEIJICKTPOIUTHI,
JNEKTPONIUTHYECKAsT JUCCOLMAIMS, pEaKIMH HMOHHOrO oOOMeHa, KaTalu3aTrop, XUMHUYECKoe
paBHOBecHe, OOpaTUMble U HEOOpaTHMbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTETh, BOCCTAHOBHUTEIb, OKHUCICHHE W BOCCTAHOBJIICHHE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKas CBSI3b (KOBAJEHTHAsl, MOHHAS, METAJUIMYECKAasl), KPUCTAJUIMYECKasl PEeIIETKa, KOPPO3Us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW pEeaKIyu, MpenesbHO nonyctuMas KoHreHtpauus [TIK
BEIIIECTBA,

® WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATHH U MPUMEHSTHh 3TH MOHATHUS
IIPY OMMCAHHUU BELIECTB U UX MPEBPAIICHU;

® UCIOJB30BaTh XMMUYECKYI0 CHMBOJHKY JUIsI COCTaBICHHUS (OpPMYJ BEIIECTB M ypaBHEHUU
XUMHYECKUX PEAKIUK;

® ONpEAeNATh BaJCHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSX
pPa3IUYHOIO COCTaBa, MPUHAJUIEKHOCTh BEUIECTB K OINpeneIEHHOMY KIacCy COEAMHEHUN IIOo
dbopMynaM, BHUI XUMHYECKOW CBS3U (KOBAJICHTHAs, WOHHAs, METAJUTMYECKas) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsii MOHA IO XUMHUYECKOW QopMmylie, XapakTep Cpelbl B BOJHBIX PacTBOPAX
HEOPraHMYECKUX COSAMHEHUN, THUI KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

e packpeiBath cMmbich [lepuonnueckoro 3akona JI. M. MenpaeneeBa U JEMOHCTPUPOBATH €T0
NOHMMAaHHE: ONKMCHIBaTh W XapakTepu3oBaTh TalOiauuHyio ¢opmy Ilepuoanueckoil cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3Iu4aTh IOHSATUS «rJIaBHas mnonarpynmna (A-rpynma)y U «mnoOodHas
noarpynna (b-rpymma)y, Manbie U O0JbITNE MEPUOIbI, COOTHOCUTH 0003HAYEHH S, KOTOPHIE UMEIOTCS
B TICPUOJAMYECKON Talyuile, ¢ YHCIOBHIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKHX
3JIEMEHTOB (COCTaB U 3apsll sSApa, 00llee YUCIO 3JIEKTPOHOB M paclpeesieHue X MO0 3IEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU CBOICTB AJIEMEHTOB U UX COCIUHEHHUH B
npejesiax MajblX MePUOOB U TJIABHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

e KIAaCCH(PUIIMPOBATH XWMHUYECKHE JJIIEMEHTHI, HEOPTaHWMYECKHE BEIIeCTBA, XHMHUYECKUE
peakuuu (MO YUCITY M COCTaBy YYaCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(PQeEKTy, MO

W3MEHEHHMIO CTEIICHEH OKHMCICHUS XUMUUECKIX BHCMCHTOB);



® XapakTepH30BaTh (OMHUCHIBATH) OOMIME M CIEIMPUICCKNE XUMHUYECKUE CBOMCTBA MPOCTHIX H
CJIO)KHBIX BELIECTB, IMOATBEPXKAas OINUCAHHWE NPUMEpPaMH MOJEKYJSIPHBIX W HMOHHBIX YPAaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEaKIIHii;

® COCTaBIISITh YPABHEHUS JCKTPOIUTHUECKON JUCCOLMALIUHN KUCIIOT, IEI0Yei U COJIeH, OTHbIe
U COKpalIEHHbIC ypaBHEHHs pEakIHii MOHHOTO OOMEHa, ypaBHEHHs PEaKIHMi, MOATBEP)KIAIOIINX
CYLIECTBOBaHHME T'€HETHUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

® pacKpblBaThb  CYIIHOCTb  OKUCJIUTEIBHO-BOCCTAHOBUTENIBHBIX  pEaKIUil  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEeaKLuii;

® T[POTHO3MPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTHU
IPOTEKaHUs XUMUYECKUX NTPEBPAILECHUI B pa3IMYHbIX YCIOBUSX;

® BBIYHCIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacchl BEIIECTB, MACCOBYIO JIOJIIO
XMMHYECKOTO 3JeMEHTa 10 (OpMysle COEIMHEHMs, MAacCOBYIO JIOJIO BELIECTBA B PACTBOPE,
IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOH PEeaKInu;

e CoOMIOJaTh MpaBHiIa MOJIb30BAHUS XUMUYECKOH MOCY0H U J1abopaToOpHbIM 000pPYI0BAHUEM, A
TakXe IMpaBwia OOpaLIEHHs] C BELIECTBAMU B COOTBETCTBMM C MHCTPYKLUSMH I10 BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJTYYECHUIO U COOMPAHHIO ra3000pa3HBIX BEILECTB (aMMHaKa
Y YTJIEKHUCIIOTO ra3a);

® T[POBOAMTH PEAKLMHU, MOATBEPHKAAIOLINE KAYECTBEHHBIH COCTaB pa3jIMYHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OPOMHI-, HOAU-, KapOoHaT-, Ppocdart-, CHIUKaT-, CyabdaT-
, THAPOKCUJ-UOHBI, KATUOHBI aMMOHHS M MOHBI U3yYEHHBIX METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKHX BEILECTB;

® T[PUMEHATH OCHOBHBIC OIEPALUU MBICIUTEIBHON JEATEIBHOCTH — AaHalu3 W CHHTE3,
cpaBHEHHE, O0O0OIIEHHE, CHCTEMAaTU3aLMUIO, BBIABICHHE MPUYMHHO-CICICTBEHHBIX CBS3eH — JUIA
U3yYEHUs] CBOWCTB BEIIECTB M XMMHUYECKHX DPEAKLUH, €CTECTBEHHO-HAyYHbIE METOIbl MO3HAHUSA —

HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Kontpoabneie | IIpakruueckue (pp )
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThl padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
L1 [ToBTOpEeHME U yriTyOIeHNe 3HaHUH 5 1 bu6nuoreka [IOK
’ OCHOBHBIX pa3JIeJoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLIUALIUS. 3 1 1 bu6nuoreka [IOK
' XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M BX CO€THUHEHUS
)1 OO6mr1ast XxapaKTepUCTHKA XUMHUECKHUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmsl. ["agorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYTHIRL L¢P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapaKTeprucTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubnmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 aneMeHToB [VA-rpynmel. Yraepon u 8 1 2 bubmorexa HOK
' . py ' pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

bubmunoreka LIOK
A i 4
3 Obmpe cBoficTBa MCTAIIOR https://m.edsoo.ru/7f41a636
3.2 Bakueiiime MeTaibl 1 UX COCIUHEHUS 16 bubmmorexa LOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHallbl B XKU3HHA YE€JI0BEKA 3 buGnnorexa LIOK
' = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
bubmunoreka LIOK
00600 3
ODIICHHE H CHCTEMATH3AIA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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