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HOACHUTEJIBHASA 3AIINCKA

AnantupoBanHasi pabodass mnporpamma s oOyuatommxcsi ¢ THP mo xuMum Ha ypoBHE OCHOBHOIO OOIIETO
o0pa3oBaHMsI COCTaBICHA HA OCHOBE TPCOOBAHWUW K pE3yJibTaTaM OCBOCHUS OCHOBHOM 0OO0Opa30BaTEIBHOW IMPOTPAMMBI
OCHOBHOTO 001Iero obpaszoBanusi, npejacraBicHabx B ®I'OC OO0, a takke Ha ocHOBE (heaepaibHON pabodcii IporpamMmbl
BOCIIUTAHUS U ¢ YYETOM KOHILEMIMU TPEnojiaBaHus YYeOHOTO MpeaMeTa «XUMHS» B 00pa30BaTENbHBIX OPTaHU3aIMIX
Poccuiickon Denepanmm.

AnantupoBanHas paGodas mporpamma aist odydaronuxcs ¢ THP mo xumum maér mpencraBieHue O MENAx, OOmIeH
cTparerud OOYYEHHs, BOCIHTAHHMS ¢ Pa3BUTHS OOYYAIOIIMXCA CPEACTBAMU YUE€OHOTO TMpEaMEeTa, YCTaHaBIIMBAET
00d3aTeNbHOE MPEAMETHOE COJIEpKaHUE, MPEAYCMATPUBAET PACIPEEICHUE €ro Mo KjiaccaM W CTPYKTYPUPOBAHHE IO
pa3zenaM U TeMaM MpOTrpaMMbl MO XMUMHUHU, OMPEJETAET KOJIUYECTBEHHBIC M KAUECTBEHHbBIE XAPAKTEPUCTUKU COJCPHKAHMUS,
PEKOMEHIYEMYIO TMOCIIEIOBATEILHOCTh U3YUEHHUSI XUMHH C YUYETOM MEXIIPEIMETHBIX U BHYTPUINPEAMETHBIX CBSI3E€H, JIOTUKH
y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH O00ydaromuXcs, OMpeneiseT BO3MOXHOCTH MpeaMeTa Al peanu3alvu
TpeGoBaHuil K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus,
a Takxke TpeboBaHUM K pesynbTaTaM oOydeHHS XMMHUHU Ha YPOBHE IIeJicH M3yUCHUS MpeAMETa U OCHOBHBIX BHJOB yucOHO-
MO3HABATEIBHOM ESITEILHOCTH 00YYAIOIIETOCs 0 OCBOCHUIO YYEOHOTO COACPIKAHUA.

3HaHue XUMHHM CIYXUT OCHOBOM Il (POPMHUpPOBaHWS MHPOBO33pEHHs OOY4YaIOIIErocs, €ro MpeacTaBlIeHUN O
MaTepUaIbHOM €IUHCTBE MHpaA, BAXHYIO POJb UTPalOT (PopMHUpyeMble XUMHUEH MPEJICTaBICHUS O B3aUMONPEBPAIEHUIX
SHEPTHUU U 00 PBOIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX PEIIEHUS TVIOOATBHBIX MPO0JIEM YCTOMUHUBOIO Pa3BUTHS YEJIOBEUECTBA
— CBIPBCBOM, YHEPTETUUCCKOM, MUIIICBON U HKOJIOTHICCKOM 0€301MacHOCTH, TIPOOIIEM 3paBOOXPAHCHHUS.

N3yuyenne xumunu:

CIOCOOCTBYET peaiM3aluy BO3MOKHOCTEH ISl CaMOpPa3BUTHA U (POPMHUPOBAHMS KYJIbTYpbl JUUHOCTH, €€ 00lIeld U
(OYHKITMOHATEHON I'PaMOTHOCTH;

BHOCHUT BKJIad B (OpMUpPOBAHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH OOYYalOIMMXCsl, HaBBIKOB UX
CaMOCTOSTEIIbHON Y4eOHOU JesATEeIbHOCTH, SKCIIEPUMEHTAIbHBIX W MCCIEMOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM KM3HU, TaK U B IPO(PECCHOHATLHON JACSITENBHOCTH;



3HAKOMHUT CO CHCIU(UKON HayqHOTO MBIIICHHUS, 3aKIaJbIBACT OCHOBBI IIEJIOCTHOTO B3TJIsa Ha CIUHCTBO MPUPOABI U
YEJI0BEKA, SIBASETCS OTBETCTBEHHBIM 3TAalOM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YYarOLIUXCS;

crocoOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIICHUSI K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM, K MIPUPOJIE, K YEIIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE O0yYAFOIIHXCA.

JlaHHBIC HANpPaBIICHUS B OOYUCHUU XHUMHUH OOCCICUUBAIOTCS CIICIM(PUKON COJICPKaHUS YUCOHOTO MPEIMETa, KOTOPHIM
SIBJISIETCS TIEIArOTUUECKH a/IallTUPOBAHHBIM OTPayKeHHEM 0a30BOM HAYKU XMMUHU HA OMPEACIEHHOM dTane e€ pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOrO 00Ilero 0oOpa3oBaHHs OPUEHTUPOBAH HA OCBOCHHUE OOYYAIOIIMMUCS CHUCTEMBI
MEePBOHAYANIBHBIX TOHATUH XHUMHWHM, OCHOB HEOPTaHUYECKOW XWMHH U HEKOTOPBIX OTJIEJbHBIX 3HAYUMbBIX TMOHSTUN
OPraHU4YE€CKON XUMHHU.

CtpykTypa comep:kaHHUsl MPOTpaMMbl MO XUMHUKM C(HOpMUpOBaHA HAa OCHOBE CHCTEMHOIO TMOAXO0Ja K €€ H3YYCHHIO.
ConepxaHre CKIAbIBAETCS U3 CUCTEMBI MIOHITUN 0 XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUH O XUMHUECKOM
peakiuu. O0Ge DTU CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI MO MPHUHIIUIY MOCIEAOBATEIBLHOTO PA3BUTHA 3HAHUM HA OCHOBE
TEOPETUYECKUX MPE/ICTABICHUI Pa3HOTO YPOBHSA:

— aTOMHO-MOJIEKYISIPHOTO YUEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMW,

— YUYEHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IMPEICTABICHUN 00 JICKTPOIUTHYCCKON JUCCOIMAIIMY BEIIECTB B paCTBOpaXx.

Teoperndeckne 3HAHWUS PACCMATPUBAIOTCS HA OCHOBE OHMITUPHUYECCKH TIONYYEHHBIX W OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS MOCJIEAOBATENLHO OT OJHOTO YPOBHS K APYromy, BBITOJHSIS (PYHKUUU OOBACHEHUS U TPOTHO3UPOBAHUS
CBOWMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJYUEHUS U3y4aeMbIX BEIIECTB.

OcBocHuEe NporpaMMbl IO XMUMHUH CHOCOOCTBYET (DOPMHUPOBAHHIO TPECICTABICHUS O XUMUYCCKON COCTaBIISIONICH
HAay4yHOU KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM IIPUPOJIbl, HICHHOCTHOIO OTHOILCHHS K HAy4YHOMY 3HAHHUIO M METOJaM
Mo3HaHUs B Hayke. M3ydeHue XUMUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUM U3 paHee U3YYEHHBIX YYEOHBIX MPEIMETOR:
«Oxkpyxatommii Mup», «buosiorud. 5—7 knacce» u «Pusuka. 7 K1acey.

[Ipy m3ydeHNH XUMHUH MPOUCXOAUT (HOPMHUPOBAHME 3HAHHM OCHOB XMMHYECKOW HAyKH KaK OOJACTH COBPEMEHHOTO
€CTEeCTBO3HAHMUSI, MPAKTHUYECKON NEATENIbHOCTH YEJIOBEKA M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KYJbTYpHI. 3ajaya



y4eOHOTO MpeaMeTa COCTOUT B (hOPMUPOBAHUM CUCTEMBI XUMHUCCKUX 3HAHUM — BaOKHEUIUX (DAKTOB, MOHATHHN, 3aKOHOB U
TEOPETUUYECKUX TOJOKEHUHN, NOCTYMHBIX O00O00OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAYKH, B MPUOOIICHUU K
Hay4dyHbIM METOJaM TMO3HAHUS MpPU U3YYECHUU BEIIECTB W XUMHYECKUX peakuui, B (HOPMUPOBAHUU U pPa3BUTHU
[IO3HABATCIBHBIX YMCHHM W HMX MPUMCHCHHH B YUCOHO-IIO3HABATCIBHOW W YYCOHO-HCCIICIOBATCIHCKOW JACSITCIBHOCTH,
OCBOCHHH TIPABHWJI OE30MIaCHOTO OOPAIICHUS C BEIICCTBAMH B TIOBCCIHCBHOM JKU3HH.

[Ipn u3yvyeHnr XMMHUK HA YPOBHE OCHOBHOT'O O0MIET0 0Opa30BaHUs BAXKHOE 3HAUECHNE TPHUOOPENH TaKHUE MEeNH, KaK:

— (OpMUpPOBAHME HHTEJUICKTYaJIbHO pPa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATUIO PEIICHUH, CTOCOOHON aIanTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU,

— HaIpaBIEHHOCTh OOYUCHHS Ha CHCTEMATHYECKOE MPUOOIICHNE 00YYaIOmUXCsl K CaMOCTOSTENbHON TO3HABATEIHHON
NESATEILHOCTH, HAYYHBIM METOIaM TO3HAHUS, (POPMHUPYIONTUM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUM;

— o0ecreueHne yCaOBUHM, CMOCOOCTBYIONIMX MPUOOPETEHUIO OOYYAIOIMMUCS OIbITA PA3HOOOPA3HOU JESTEILHOCTH,
MO3HAHUS W CAMOIO3HAHUS, KJIHOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIMH), UMEIOIIMX YHUBEPCATbHOE 3HAUEHUE IS
Pa3JINYHBIX BUJIOB JEATEIBHOCTH;

— dopmupoBanre o0IIel (PYyHKITMOHAIBHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHUU OOBSCHATH 1
OIICHUBATH SIBJICHUSI OKPYXKAIOIIEro MUpPA, UCMOIL3Ys 3HAHUSI U OMbIT, MOJYYEHHBIC TPU U3YUCHUH XUMHUH, IPUMEHATh UX
IIPU pelICHUU Ipo0JieM B MOBCEIHECBHOM KU3HU U TPYAOBOM JCATEIBHOCTY;

— (opmupoBaHue y 00ydaroOmUXCsl TYMAaHUCTUYCCKUX OTHOIICHUN, MOHUMAHUS ICHHOCTH XMUMHYECKUX 3HAHUU IS
BBIPAOOTKM SKOJIOTUYECKH MEIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOU JCSTEILHOCTH B IEIAX COXPAaHEHUS CBOETO
30POBbsSI U OKPY’KAIOLIEN TPUPOJHON CPEMBI,

— pa3BHTHE MOTHUBALMM K OOYYEHHUIO, CIOCOOHOCTENM K CAMOKOHTPOJIO M CAMOBOCIHUTAaHUIO HA OCHOBE YCBOECHUS
0O0IICYCIIOBCUCCKUX TICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY IPOdUIIS U HAITPABICHHOCTH JAIBHCUIIICTO O0YUCHUS.

OO6muiee 9nciio 4acoB, OTBCACHHBIX I U3YUCHUSI XMMHH Ha YPOBHEC OCHOBHOT'O 00IICTO 0Opa3oBaHMs, COCTABISACT B §
KJ1acce — 68 4acoB (2 yaca B HEJIENIO).



COIJEPXAHUE OBYYEHUA

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[IpeameT xumuun. Posib XUMUM B J)KM3HU 4Ye€JIOBEKa. XMMUs B cUCTeME HayK. Tena u BemectBa. OU3N4YECKUE CBOKMCTBA
BCICCTB. ArperaTHoe cocTosHue BemecTB. [lonsitne o Merogax mo3Hanus B XumMuH. UncTeie BemecTBa U cMecH. CriocoOb
pa3aEneHUs] CMECEH.

ATOMBI U MOJIEKYJIBI. XUMHAYECKHAE JIEMEHThl. CHUMBOIBI XUMHUYECKUX DJIEMEHTOB. [IpOCThiE M CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opmyrna. BajaeHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aroMHas wmacca. OTHOCUTENbHAs MOJEKYJsSpHas Macca. MaccoBast J0Jsi XMMHYECKOTO JJIEMEHTA B
COEJIMHCHUM.

KomnuectBo BemectBa. Monbk. MongpHasi macca. B3anMOCBSI3b KOJIMYECTBA, MACChl U YUCIA CTPYKTYPHBIX E€JMHMIL
BemiecTBa. Pacuérel mo hopMynaM XMMHUYIECKUX COSTMHEHHUN.

dusznuecKrue U XUMUYECKHE siBJieHMs. XUMUYECKas peakuuss U €€ NMpu3Hakh. 3aKOH COXPAaHEHHUS! MACChl BEIIECTB.
Xumnueckue ypaBHeHud. Kiaccudukaiys XuMUUECKUX peakiiuii (COeTUHCHUS, pa3IoKCHUs, 3aMEIICHUs, OOMEHA).

Xumuyeckuili IKCRepuUMeHnm:

3HAKOMCTBO € XMMUYECKOH MOCY/I0H, TpaBwiiaMu paboThl B J1abopaTopuu U npuéMaMu oOpaiieHus ¢ J1abopaTopHbIM
o0opynoBaHueM, HU3y4YeHHE U ONHcaHue (PU3UIECKUX CBOMCTB O0Opa3IOB HEOPTaHWYECKUX BEIIECTB, HAOIIOACHUE
¢dbuznyeckux (IaBaeHUe BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHJIEHCALUS BOAbI) U XUMHUYECKUX
(ropeHue cBeYH, IPOKAJIUBAHMEC MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHEC MEJIa C KUCIIOTOH ) SIBIICHHM, HAOJIFOACHUC U OIUCAHKE
MIPU3HAKOB MPOTCKAHUA XUMHUYCCKUX PCaKIMi (Ppa3jio’KCHUE caxapa, B3aUMOJICHCTBUE CCPHOM KHUCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuga meau (II) mpu HarpeBaHuu, B3auMojeicTBHE Keneza ¢ pacTBopoMm coiu meau (II), nzydenwue
COoCO0OB pa3feleHusi CMeced: C MOMOIIbI0 MarHuTa, (QWILTPOBAHWE, BBINIAPUBAHUE, JUCTHIUIALMS, Xpomatorpadus,
MIPOBE/ICHUE OYHMCTKU TOBAPEHHOW COJIM, HAOMIONCHHE W OMHCAHUE PEe3YJbTATOB MPOBEJASHUS OMbITA, WILTIOCTPUPYIOMIETO
3aKO0H COXPAHECHHS MACChl, CO3/IJaHUE MOJICTIEH MOJICKYJI (IIIapOCTEPKHEBBIX ).

BaxHeiliue npeacTaBUuTe M HEOPraHUYECKHUX BELIECCTB



Bo3nyx — cmechk razoB. CoctaB Bo3ayxa. KHuciopom — 3JIeMEHT M MPOCTOe BemlecTBO. HaxoxkaeHne Kuciopoaa B
npupoae, (U3MYEecKHe M XHUMHUYecKue cBoMcTBa (peakuumu ropenus). Oxcuapl. [Ipumenenune kucnopona. CrocoObl
MOJIyYEHHUs] KUCJIOpPOoJa B JabopaTopuy U NPOMBIILIEHHOCTH. KpyroBopoT kuciopoga B npupoge. O30H — autoTponHas
MOAU(DHUKALINAS KACIIOPO/Ia.

TermmoBoit 3hdEKT XUMHYCCKOW PEaKIUU, TEPMOXUMUYCCKUC YPAaBHCHUS, JK30- W DHIOTCPMHUUYCCKUC PCAKIUU.
TomnuBo: yronb u MeTaH. 3arps3HeHre BO3AyXa, YCHIICHUE TapHUKOBOTO 3 (eKTa, pa3pyieHue 030HOBOTO CIOS.

Bonopoa — anemeHT u npocToe BemecTBo. HaxoxkaeHue Bojopoia B Npupojie, GpU3HIecKue U XUMUYECKHE CBOICTBA,
MpUMEHEHHUE, COCOOBI MoTyueHUsl. KHCI0ThI U coMu.

Momnsipubiii 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHECHUSIM.

®dusnueckre CBOMCTBA BOnabl. Boma kak pactBoputens. PacTBopbel. HachllleHHBIE W HEHACBIICHHBIE PACTBOPHIL.
PacTBOpUMOCTE BEHIECTB B BOJE. MaccoBas J0JIsl BENIECTBA B pacTBOpE. XUMHUYECKHE CBOKCTBA BOJAbL. OcHOBaHUsA. Ponb
PacTBOPOB B IPUPOJIE U B KU3HU YesIOBEKA. KpyroBOpoT BOJIBI B IPUPOJIE. 3arpsi3HEHHUE TPUPOAHBIX BOJI. OXpaHa U OUUCTKA
IIPUPOJIHBIX BOJI.

Knaccudukanus neoprannueckux coenuuenuit. Okcuabl. Krnaccudukamms okcuaos: cosieoOpasyroniue (OCHOBHBIE,
KHCIOTHBIE, amboTepHble) U Hecosneodpasyiomne. Homenknarypa okcuaos. Ousndeckre 1 XHUMHUUECKHE CBOWCTBAa OKCHIOB.
ITonydeHue OKCHIIOB.

OcHoBanusa. Kiaccudukanuss ocHOBaHUM: MIENIOUYM W HEPACTBOPUMBIC OCHOBaHHSA. HoMeHKIaTypa OCHOBaHMIM.
DU3NYECKNE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [loilydyeHre OCHOBaHUM.

Kucnorel. Knaccugukanusa kucnor. HomeHnknarypa KucioT. PU3MUECKHE U XUMHUYECKHE CBOHCTBA KHUCIOT. Psj
aktuBHOCTH MeTaiuioB H. H. bekerosa. llonyyenue Kucior.

Conun. Homenknarypa cosneil. @u3nueckue U XuMHueckue cBoiicTa cosieil. [loityuenue cosneil.

I'eHeTnyeckas CBA3b MEXKIY KJIACCAMU HECOPIraHUYECKUX COCIIMHEHHM.

Xumuueckuii Ikcnepumenn:

KaueCTBEHHOE ONpeAeNiEHNEe COACpKaHUs KUCIOpOoa B BO3AyXe, NMOJyYeHUe, COOMpaHue, paclio3HaBaHUE U U3YUYEHHE
CBOMCTB KHCJIOPOJa, HAOMIOICHUE B3aUMOJEHCTBUS BEIIECTB C KUCIOPOJOM W YCIIOBHUS BO3HUKHOBEHHS M IPEKPAIICHUS
ropeHus (mokapa), O3HaKOMJICHHE ¢ 00pa3liaMy OKCHJIOB U OITMCAaHUE UX CBOWCTB, MOMyYeHHE, COOMpaHre, paclo3HaBaHNEe U



U3y4YCHHE CBOMCTB BOJOpojAa (rOpcHHE), B3auMojcicTBHEe Bojaoposa ¢ okcupoM Meau (II) (Bo3aMOXKHO HCIOJIB30BaHUC
BHJIEOMATEpUANIOB), HaOJOAeHUE OOpa3lOB BEIIECTB KOJWYECTBOM | MOJIb, MCCIEIOBAHHE OCOOCHHOCTEM pacTBOpPEHUS
BEIIECTB C PA3IUYHOW PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHOM MaCCOBOM NONEW PacTBOPEHHOTO
BCII[CCTBA, B3aWMOJCHCTBUC BOJbI C METaUIaMH (HATPUEM W KaJbIMeM) (BO3MOKHO HMCIOJB30BAHHE BUICOMATCPHAIIOB),
HCCJICIOBAaHUE OOPa3IOB HEOPTAHMUCCKUX BEIICCTB PA3JIMYHBIX KJIACCOB, HAOJIOJICHUC M3MCHCHHS OKPACKH MHJIMKATOPOB B
pacTBOpax KHUCIOT U 1Ienoyel, uzydeHue B3aumozeicTBus okcuaa meau (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHCIOT C
METAJJIAMH, PEAKUMHA HEUTpaTU3aluy, MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeETajla JAPYruM W3
pacTBOpa COJIM, PEIIEHHUE SKCITEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeH e K1acChl HEOPTraHUYECKUX COCTUHEHUIN.

Hepuonnyecknit 3axkoH u Ilepuoanyveckass cucrema xumudeckux ieMeHToB /I, M. Menneneea. CtpoeHue
aTOMOB. XHMHUYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIMU

[TepBbie MOMBITKK KIACCU(PUKAIIMU XUMHUUECKUX DJIEMEHTOB. [loHATHE O Tpymnmax CXOAHBIX DJIEMEHTOB (IIEJIOYHBIE U
MIEJIOYHO3EMENBHBIE METAJUIbl, TaJOTE€Hbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpPBIE 0Opa3yloT aMQOTEpHBIE OKCHUIBI H
TUAPOKCHUIBI.

Ilepnommueckuit 3akoH. Ilepnoanueckas cucrema xumuueckux sneMeHToB 1. 1. MenneneeBa. KopoTkonepuonnas u
mmaHOTIepuoaHas ¢opmel [lepuonnueckoi cucremsl xumudeckux snemenToB J[. M. Menneneesa. Ileproasl u rpymmsl.
PU3NYECKNN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOA U TPYIIIIHI JJIEMEHTA.

Crtpoenue aromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOCHUE ANIEKTPOHHBIX 000J10YEK aTOMOB MEPBHIX
20 xumuuecknx nmemeHToB [lepuoguueckon cucremsl [[. . Menaeneea. XapakTepuCTHKa XUMHUECKOTO 3JIEMEHTA I10 €ro
nonoxxenuto B [lepunoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHsI painyca aTOMOB XUMHUUYECKUX DJIEMEHTOB, METAIUIMYECKUX U HEMETAUINYECKUX CBOMCTB
110 TpyIIIaM U [EPHOJIAM.

3nauenue llepuoguueckoro 3axkoHa u llepuojnueckoil cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB JUIsl Pa3BUTHSL HAYKU U
npakTuku. [{. 1. MeHaeneeB — y4€HbIA U TPAKIAHUH.

Xumudeckass cBs3b. KoBajieHTHass (TOJispHAsT W HEMOJISIPHAS) CBSA3b. OJEKTPOOTPHUIATEIBLHOCTh XUMHUUYECKHUX
aneMeHTOB. loHHas CBs3b.



Crenienb okuciicHUd. OKHUCIUTEITBHO-BOCCTAHOBUTENBHBIC peakiuu. llpoliecchl OKHUCICHHS U BOCCTAHOBJICHHUS.
OKUCAUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHUEe 00pa3ioB BEMICCTB MCTAJUIOB M HEMCTAJUIOB, B3aUMOJICCTBUE THIPOKCHIA IIMHKA C PACTBOPAMHU KHCIIOT U
EJI0YCH, TPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX I[PUMEPHI OKUCIUTCIBHO-BOCCTAHOBUTEIBHBIX pPEaKIui (TOpEHUE,
PEAKINH PA3IIOKECHHS, COSTUHEHUS).

MesicnpeomemHuule céasu

Peanmuzanus MeXNpEMETHBIX CBA3CH NMPU MU3YUYCHWH XUMHH B 8 KJIAacce OCYIIECTBIIETCS Uepe3 MCIOJIb30BaHUE Kak
o0IIMX €CTECTBEHHO-HAYYHBIX TIOHSATHM, TaK W TIOHATHW, SBISIOMHUXCS CHCTEMHBIMHU IS OTACIBHBIX IPEAMETOR
€CTECTBEHHO-HAYYHOTO I[UKJIA.

OO6mIHe ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, THUMOTE3a, TEOpHUs, 3aKOH, aHAllU3, CHHTE3, KiIacCU(pUKAIIVS,
NEPUOTNIHOCTD, HAOMIOCHUE, SKCTICPUMEHT, MOJICTMPOBAHNE, H3MEPEHNE, MOJIEITh, SIBJICHUE.

@dusuka: Marepus, aTOM, OJJICKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHWI, H30TOIBI, PaTIHO0AKTUBHOCTh, MOJICKYIA,
ANMEKTPUYCCKHUI 3apsij, BEIIeCTBO, TEJNO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3, (PU3HUECKUE BEIIMYWHBI, €TUHUIIBI
HU3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE31b1, COTHIIE.

buonorus: gporocunres, aApixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEPAIbl, TOPHBIC IOPOMBI, IOJIC3HBIC HCKOMAaeMbIe, TOIUIMBO, BOIHBIC

pecypchl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IMPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOI'O 00IEero o0pa3oBaHUsl JOCTUTAKOTCA B XO0JI€ OOYUYEHUS
XUMUU B E€JUHCTBE y4€OHOW W BOCHUTATENHHOW [EATETHHOCTH B COOTBETCTBHHM C TPATUIMOHHBIMH POCCUIACKUMH
COLMOKYJILTYPHBIMU M TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, IPUHATHIMUA B OOIIECTBE MPABMIIAME W HOPMAMU TOBEACHUS
¥ CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS M COITUATN3AIHA 00YyYaIONUXCsl.



JIM4HOCTHBIC pE3yNbTAaThl OTPaXKal0T TOTOBHOCTh OOYYaIOMIUXCA PYKOBOJCTBOBATHCS CHCTCMON MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTAIMI U PaCIIMPEHUE ONbITA ACITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpuoTU4YE€CKOT0 BOCTIMTAHUSA:

LUEHHOCTHOI'O OTHOILUEHHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY HACJEIUIO, [TOHUMaHUs
3HAYCHHUS XUMHYCCKOW HAyKH B KM3HH COBPEMCHHOTO OOIIECTBA, CHOCOOHOCTHU BIAJCTh JOCTOBEPHON MHGOOpMAIuEH o
MEePETOBBIX JOCTIKCHUSIX M OTKPBITUAX MHUPOBOM W OTEYECTBEHHOW XMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpaA U OOIIECTBA;

2) rpaKAaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHHS O COLMAIBHBIX HOPMax M MPaBUJiaX MEXJIMYHOCTHBIX OTHOIICHUN B KOJIJIEKTUBE, KOMMYHUKATHBHOM
KOMIICTEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, YYeOHOMCCIIEOBATENbCKOM, TBOPUECKOW W NPYTUX BHUAAX JAESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOI COBMECTHOU JEATENbHOCTU MPU BHITIOJIHEHUU YUEOHBIX, MO3HABATENIBHBIX 33744, BHITTOJHEHUN
XUMUUYECKUX DKCIEPUMEHTOB, CO3JIAHUM YUEOHBIX MPOEKTOB, CTPEMJICHHMS K B3aMMOMOHUMAHUIO W B3aUMOIIOMOIIU B
mpoliecce IToi yueOHOM JIeATeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MOCTYIIKM CBOUX TOBAPHUIICH C MTO3HUIIUU
HPABCTBEHHBIX U MPABOBLIX HOPM € YUETOM OCO3HAHUS MOCAEACTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 NO3HAHUA:

MHUPOBO33PEHYECKHE MPEJICTABICHUS O BENIECTBE U XUMHUUYECKON PEAKIIHH, COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHIO
pPa3BUTHUSL HAayKH M COCTABJIAIONIMEC OCHOBY JJisi MOHHUMAaHUSl CYIIHOCTH HAy4YHOW KapTHUHBI MHpa, MPEACTABICHUS OO
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/Ibl, B3AUMOCBSA3AX YEI0BEKA C MPUPOAHOM CPENOH, O POJIM XUMUU B TO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HaBaTe/IbHbIE MOTHBBI, HAIIPABJICHHBIC HA IMOJYYEHHE HOBBIX 3HAHUN MO XWMHH, HEOOXOAUMBIE JJIsi OOLSICHEHUS
Ha0II0AACMBIX TIPOICCCOB M SBJICHUM, TO3HABATCIHLHOW, WH()OPMAITMOHHOW W YWUTATCIBCKOH KYJIBTYPBI, B TOM HYHCIIC
HABBIKOB CaMOCTOSTCIBHON padOThI ¢ YYCOHBIMH TCKCTAMH, CIPABOYHOW JIUTCPATYpPOH, JOCTYHHBIMH TCXHUYCCKUMH
cpeacTBamMu UHGHOPMALMOHHBIX TEXHOJIOTHIA;

HHTEpeC K 00YUCHUIO U [TO3HAHUIO, JIIDOO3HATEIbHOCTD, TOTOBHOCTh U CIIOCOOHOCTh K CAMOOOPa30BaHUI0, TPOEKTHOU U
MCCJIEIOBATEIHCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS 00yUYEHUS B JATbHEHIIEM;

4) dpopmupoBaHNs KyJbTYPbI 310POBbSI:



OCO3HaHHUE IICHHOCTH KU3HHU, OTBETCTBEHHOI'0 OTHOILICHUS K CBOEMY 370POBbIO, YCTAHOBKH Ha 37J0POBBIN 00pa3 KU3HHU,
OCO3HAHUE TMOCIEACTBMH M HENpPUATHE BPEAHBIX NpPHUBbIYEK (YNOTPEOJEHUs aNKOrojis, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTH COOJIIOICHHS MPaBHJI O€30MAaCHOCTH MpH OOpAIlEHWH ¢ XMMUYECKUMH BEIIECTBAMH B OBITY M pealbHOU
KU3HU;

5) Tpy10BOr0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY H3YyHEHHIO Mpodeccuid U TpyJa pas3audHOTO pona, YBaXKEHHE K TPYAy M pe3yibTaraM
TPYJIOBOH JAESATENbHOCTU, B TOM YHKCIE HA OCHOBE NPUMEHEHUS MPEJAMETHBIX 3HAHMM TO XHWMHH, OCO3HAHHBIN BBHIOOD
WHJUBUTyaJIbHOM TPAEKTOPUH TPOJIOJKEHUS OOpa30BaHU C yYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHWMHH,
OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIHOH MpOo(ecCHOHANBHON ACATENBHOCTH U Pa3BUTHUS HEOOXOAMMBIX
YMEHHH, TOTOBHOCTb aaNTHPOBATHCA B IPOdecCHOHaNBHOM cpene;

6) 3K0JIOrH4ecKOro BOCNUTAHUSA:

HKOJOTHYECKH 11eTIeco00pazHOe OTHOUIEHUE K MPUPOJIE KaK UCTOYHUKY *KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS,
IIOHMMaHHUE [IEHHOCTHU 3/10pOBOTO U 0€30IIaCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (pr3HUecKOMy
Y TICUXUYECKOMY 3J0POBBIO, OCO3HAHNE LEHHOCTH COOIOIEHN MPAaBUI O€30MaCHOr0 MOBEAECHUS IPH padOTe C BEILIECTBAMM,
a TaKXKe B CUTYalMsIX, YTPOXKAIOIIUX 310POBBIO U )KH3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSATH 3HaHUS, NIOJIydaeMble IIPH U3YYCHUU XUMHH, JJIsI peUICHH 3a7a4, CBA3aHHBIX C OKPY’KaIOLIEH
IIPUPOTHOM CPENOH, JIJIsl TIOBBIIICHUS YPOBHS HKOJIOTHUECKOM KYJIBTYpBI, 0CO3HAHUS INI00ATBHOTO XapaKTepa dKOJIOTHUYECKUX
MpoO0JIeEM U MyTEH UX PELICHHS MOCPEICTBOM METOAOB XUMHUH, SKOJIOTHYECKOr0 MBIIIEHUS, YMEHUS PYKOBOJCTBOBATLCA UM
B ITO3HABATEIIBHOU, KOMMYHHUKAaTUBHOW U COLUAJIBHON MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX PE3yJIbTaTOB BBIACISIFOT 3HAYUMBbIC Ui (DOPMHPOBAHHUS MHUPOBO33PECHHS OOIECHAYYHBIC
HOHSTHS (3aKOH, TEOPUSL, IIPUHITUIL, TUIIOTE3a, (PAKT, CUCTEMA, IIPOLECC, IKCIIEPUMEHT U JPYroe.), KOTOPHIC UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha OCHOBE 3HAHUM K3 3TUX MPEAMETOB (OPMHUPOBATH
MPEACTABICHUE O LEJOCTHOW HAyYHOM KapTUHE MHUpa, M YHHUBEpCAJIbHbIE Yy4deOHbIE ACHCTBUSA (ITO3HABATEJNBHBIE,
KOMMYHHKATHUBHBIC, DETYJATUBHBIE), KOTOpble oOecmednBatoT (OPMHUPOBAHHE TOTOBHOCTHU K CaMOCTOSTEIBHOMY
MJIAHUPOBAHMIO U OCYLIECTBICHUIO YUEOHOU NEATEIBHOCTH.



IloznaBaTeibHbIe YHUBEPCAIbHbIE YUeOHbIE /IeliCTBUS

Ba3oBble Jjornyeckue aeiicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JTOTHUYECKOTO MBIIUICHHS] MPU OCBOCHUM 3HAHWM: PACKPBIBATh CMBICT XUMHUUECKUX
HOHATHH (BBLICIATh MX XApAaKTCPHBIC IMPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTUMHU TOHSITHSIMH), HCIOJIB30BAThH
MOHATUS I OOBSICHCHUSI OT/ACIBHBIX (DAKTOB M SIBJIICHUW, BBIOWpATh OCHOBAaHUS W KPUTCPUH IS KiacCU(UKAIMH
XUMUYECKUX BEIMIECTB W XUMHYECKUX PEaKIUil, YCTaHaBINBATh NPUYWHHO-CICICTBEHHBIC CBI3U MEKIYy OOBEKTaMHU
U3YUYEHHUS, CTPOUTH JIOTHUECKUE PACCYKCHUS (MHTYKTUBHbIEC, JI€yKTUBHBIC, 10 aHAJIOTHH ), JIeJIaTh BHIBOJIbI U 3aKTIOUCHUS;

yMEHUE MPUMEHSTh B MPOIECCe MO3HAHUS MOHATHS (MIPEIMETHBIE U METANPEIMETHBIC), CUMBOJIUYECKUE (3HAKOBBIEC)
MOJICNTA, HMCTOJIb3yeMble B XWMHH, TPEOOPa30BHIBATH IMHPOKO TMPUMEHSEMbIC B XHMHH MOJCIbHBIE IPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ 3JIEMEHTA), XuMudeckas GopMysia ¥ ypaBHEHHE XUMHUYECKOU PEAKIUN — MPU PEIICHUN Y4eOHO-
MO3HABATELHBIX 33/1a4, ¢ YUYETOM DTUX MOJIENBHBIX MPE/ICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIICCTBEHHbIE IPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHUUECKUX BEMIECTB M XUMHUUYECKHUX PEAKIIMH, BBIABIATH OOIUME 3aKOHOMEPHOCTU, MPUUYHHHO-
CJIC/ICTBCHHBIC CBSI3U U IIPOTUBOPCUHUS B H3yUYaeMbIX MIPOIECCaX U ABICHUSIX.

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

YMEHHE UCIOJIb30BATh MOCTABJIEHHBLIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B KAYECTBE OCHOBBI JIJIs
(hopMHUPOBaHUS TUTIOTE3BI 11O MTPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX CYKJICHUT;

IpUOOPETCHUE ONbITa IO IUIAHUPOBAHUIO, OpPraHU3alldd M TPOBCACHUIO YYCHHUYECKHUX HKCIICPUMCHTOB, YMCHHC
Ha0II0AaTh 32 XOJIOM MpOLEecca, CAMOCTOSITEIbHO TPOTHO3UPOBATH €ro Pe3yibTaT, GOPMYIUPOBATE 00OOIIEHUS U BBIBOABI
MO pe3yJbTaTaM MPOBEAEHHOIO ONBITA, UCCIEAOBAHMS, COCTABIATH OTUET O NPOAEIAHHON padoTe.

Pabora ¢ unpopmanmeii:

YMCHHUC BBIOMPATH, aHAIU3UPOBATh WU UHTCPIPETHPOBATH WH(DPOPMAIMIO PA3IMYHBIX BHIOB W (POPM TPCACTABICHMUS,
MOJIy9aeMYI0 U3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHASA JIUTEPATypa XUMHUUYCCKOTO COJICPKAHUS, CIIPABOYHBIC TTOCOOUS,
pecypcel UHTEpHETA), KPUTUUECKU OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHUE MPUMEHSThH Pa3IMuHbIC METOAbI U 3aMPOChl IPU MOUCKE U 0TOOpe MHGPOPMAIIUN U COOTBETCTBYIONIUX JIAHHBIX,
HEOOXOAMMBIX JIJIs1 BHITTOTHEHHS Y4eOHBIX U MMO3HABATENBHBIX 33/1a49 ONPEASIEHHOTO THIA, TPUOOPETEHUE OMBITA B 001aCTH
WCIIONIh30BAaHUSA HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJAJACHUE KYJIbTYpOH AaKTHBHOTO MCIIOIb30BAHUS



pPa3INYHBIX [OMCKOBBIX CHCTEM, CaMOCTOSITENIBHO BBIOMPAaTh ONTHUMAabHYIO (OpMYy IIPEICTaBICHUS HH(GOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 33Jaud HECHOXKHBIMH CXeMaMH, JauarpamMMamu, ApyruMud Qopmamu rpadukd U HX
KOMOWHAIIUSIMMU;

YMEHUE HCIIOJIb30BaTh U aHAJIM3UPOBATh B IPOLECCE yYEOHOW M HCCIIEIOBATEIBCKON AESITEIBHOCTH MH(POPMALUIO O
BJIMSIHMY IIPOMBIILJICHHOCTH, CEJILCKOIO X0341CTBA U TPAHCIIOPTa HAa COCTOSIHUE OKPYIKAOILEH IIPUPOHON CPEJIbI.

KoMMmyHuKkaTHBHBIE YHHBepcaibHbIe yieOHbI€e 1€ CTBUA:

YMEHUS 3aJlaBaTh BOMPOCHI (B X0j/€ auanora u (i) JAUCKYCCHH) MO CYIIECTBY 00CYyX/1aeMOH TEMBI, POPMYyIHPOBATH
CBOM IIPEITIOKEHUSI OTHOCUTENLHO BBITIONTHEHUS MPE/I0KEHHOH 3a/1a4H;

YMEHHUsSI NIPEACTaBIATh MOJIYUYCHHBIE Pe3yJIbTaThl MO3HABATENBHON NESTEIBHOCTH B YCTHBIX U MUCBMEHHBIX TEKCTaX;
JenaTh MPE3EHTAlMI0 PEe3yJbTaTOB BBIMOJHEHUS XMMHYECKOTO JKCIEpUMeHTa (1abopaTOpHOTO OIbITa, Ja00pPaTOpHOI
paboTHI 10 UCCIEIOBAHUIO CBOUCTR BEIIIECTB, YUEOHOTO MPOEKTA);

yMEHMsI y4eOHOTOo COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IMO3HABATENBHOW M HCCIENOBATEIBCKON
JEATEIIBHOCTH TPU PEIICHUU BO3HUKAIOMIUX IPOOJIEM Ha OCHOBE YyuéTa OONIMX HHTEPECOB M COTJIACOBAaHUS IMO3ULUHN
(oOcyxaenusi, 0OMEH MHEHUSAMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALINS COBMECTHBIX JAEHCTBHM, ONpeaAeNieHUE KPUTEPHEB IO
OLICHKE Ka4€eCTBA BBITOJIHEHHOU pabOThl U JIpYyTrue).

Pery/isiTUBHbIC YHUBEpPCAJbHbIC YUeOHbIE AeiiCTBUS:

YMEHHUE CAMOCTOSITEIBHO OIPEACIATh LENU AEATEIbHOCTH, IUIAHHPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATH U IIPU
HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JEATEIBHOCTh, BHIOMpaTh Hamnbosee 3P¢GeKTUBHBIE CMOCOOB PEHICHHs YUEOHBIX U
MO3HABATENbHBIX 3a]1a4, CaMOCTOSATENIBHO COCTaBIATh HIIM KOPPEKTHPOBATh IPENJIOKEHHBIM anropuTM NEHCTBHM NpuU
BBHITIOJTHEHUH 3aJIaHUI ¢ YUETOM TMONYYeHHUS HOBBIX 3HAHUHM 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEaKIMsIX, OLIEHUBATh
COOTBETCTBHE IIOJIyYCHHOI'O pe3yJibTaTa 3asBJICHHOW I€JIM, YMCHHE HCIOJIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI,
1peJiyIaracMbic B yCIIOBUM 3aJaHUA.

HPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 00S3aTENLHOTO CONEPXKaHUSA, YCTAHOBIEHHOTO IaHHOMN
(denepanpHOl pabodeil MPOrpaMMOM, BBIACISIOT: OCBOCHHBIE OOYYarOIIUMHCS HAy4YHbIC 3HAHHUSA, YMEHHS M CIHOCOOBI



JOeHcTBH, crienudUuyecKue JUId MPEeAMETHON 00JacTH «XUMHSD», BUABI EATEINBHOCTH N0 MOJTYYCHHIO HOBOTO 3HAHUS, €TO
WHTEpHpPETALNH, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX H HOBBIX CUTYalUsX.

K xonny oOyuenus B 8 kiacce npeIMeTHBIE PE3YIbTAThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMHPOBAHHOCTD Y

00yJaronmxcs yMCHHUN:

* PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSITHI: aTOM, MOJIEKYJIA, XUMUYECKUN 3JIEMEHT, [IPOCTOE BEILLECTBO,
CJIOKHO€ BELIECTBO, CMECH (OTHOPOJHAS U HEOJHOPOHAs ), BAJICHTHOCTh, OTHOCUTEIbHAs aTOMHASI M MOJIEKYJIApHas
Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIPHAas MAacca, MaccoBasl JIOJsl XHMHUYECKOTO JJIEMEHTa B COCAMHEHMH,
MOJIIPHBIN 00BEM, OKCHJI, KUCIOTa, OCHOBAHUE, COJb, DJIEKTPOOTPUIIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas
peakuus, KiacCu(PUKaIUs PeaKUHi: peaklUud COSAUHEHMS, PEaKIUN Pa3I0KEHUs, PEaKIUH 3aMElICHUs, PEeaKIHH
0oOMeHa, 7K30- U 3HJOTEPMHUYECKHE PEaKLnH, TeIToBoi d(Q(PeKT peakunu, sapo aToMa, MIEKTPOHHBIN CION aToMa,
aToMHasi OpOUTAalb, paJINyC aTOMa, XMMUYECKAs CBSI3b, MOJIApHAs M HETOJSpHAs KOBAJICHTHAS CBS3b, HOHHAS CBS3b,
MOH, KaTMOH, aHMOH, paCTBOP, MacCOBAsl JI0Ms BeNlecTBa (MPOIEHTHAs KOHIIEHTpAI[Us) B pacTBOPE;

e WWIIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX ITIOHATUN U IIPUMEHATH 3TH IOHATHS IIPU OIIMCAHUY BEUIECTB U
WX TIPEBPALLECHNN;

* HICTIOJIB30BATh XUMHUYECKYIO CHMBOJIMKY JUIS COCTABJICHHUS (DOPMYJI BELIECTB M YPABHEHUN XHMHUECKUX PEAKIIH;

e OIIPEIEIIATh BaJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUAX, CTEIICHh OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX
COCITUHCHUSX, TIPUHAIEKHOCTh BEIIECTB K ONpPEACIEHHOMY KIIACCY COEIMHEHHUH Mo (opMyJiaM, BUJ XUMHUYECKOM
CBA3M (KOBAJEHTHAsl U MOHHASA) B HEOPraHUYECKUX COCTUHEHUSIX;

e packpeiBaTh cmbica llepnommueckoro 3axona JI. M. MenneneeBa: neMOHCTpHPOBATH NMOHUMAHHE MNEPHUOIUYECKOU
3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX MOJoKeHHs B [leproauueckoil cucteme, 3aKOHOB COXPAHEHUS
MAaccChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

* OIIUCBHIBATh U XapaKTepU30BaTh Tabin4Hyro Qopmy Ilepuoimdeckoil cUCTEMbl XMUMHUYECKHUX 3JIECMEHTOB: Pa3jnyaTrh
MOHATUSL «rJaBHag noarpynna (A-rpynmna)y u «mnodouHas noarpynna (b-rpynna)», mansie U Oonbline MEPUOJBI,
COOTHOCUTH 0003HAaUEHHUA, KOTOpble UMeroTcs B Tabmuue «llepuogudeckas cucreMa XuMU4eckux 3yeMeHnToB J1. U.
MenaeneeBa» ¢ YNCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKMX 3JIEMEHTOB (COCTaB W 3apsj sSApa,
o0l1ee YUCIIO JIEKTPOHOB U PACHPEACIICHNE UX 110 ANEKTPOHHBIM CIOSAM);



e KIIACCU()UIIUPOBATh XUMHUECKHE 3JIEMCHTHI, HCOPTaHUUECKHE BEIIECTBA, XUMHUUCCKHE PEAaKUUHU (TI0 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKLIMH BELIECTB, 110 TEINIOBOMY 3(PEKTY);

* XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOLIMX XMMUYECKUX PEAKLUH;

* [IPOIHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX KAYECTBEHHOI'O COCTaBa, BO3MOKHOCTH I[IPOTCKAHMSI
XUMUYECKUX MPEBPALIEHUN B Pa3IU4HbIX YCIOBUSIX;

e BEIUHCISATh OTHOCUTEILHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTA
o GopMyJie COEIMHEHNS, MaCCOBYIO JOJIO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI N0 YPABHEHUIO XUMHUYECKOM
peakLmy;

e IPUMEHATh OCHOBHBIE OMNEPALMU MBICIUTENBHON ACSITENbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, O0OO0OIIEeHHE,
CUCTEMATHU3AIINIO, KITACCU(UKAIUIO, BHIIBICHUE IPUUNHHO-CIIEJICTBEHHBIX CBSI3€M — /ISl U3YUEHUS] CBOMCTB BEIIIECTB
U XUMHYECKUX pPEaKIUi, €CTECTBEHHO-HAYUHbIE METOJIBI TO3HAHUSA — HaONIOJEHUE, U3MEPEHNE, MOJCIMPOBAHUE,
AKCIIEPUMEHT (peabHBIN U MBICICHHBIN);

e CIICZIOBATh MPABWJIAM MOJIB30BAHUS XUMHUYECKOM MOCYAOW M J1abopaTopHBIM O0OpYIOBAaHHEM, a TAaKXKe IMPaBUIAM
oOpalenusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU MO BBIMOJIHEHHUIO JTA0OPATOPHBIX XUMHUECKUX OMBITOB
[0 IOJyYEHHUIO M COOHMpaHUIO ra3000pa3HBIX BEIMIECTB (BOJOPOAAa M KHUCIOPOAA), NMPUTOTOBICHUIO PAacTBOPOB C
oIpeIeIEHHON MaccoBOM JoJell paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U MPOBOJUTE XUMHUECKHE IKCIIEPUMEHTBI
10 pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH U KUCIOT ¢ MOMOIIBIO HHAMKATOPOB (JakMyc, peHoIdTaIenH, METUIOPAHK

U JpyTHE).



TEMATHUYECKOE IINTAHUPOBAHHE

Koan4ecTBo 4acoB

Ne
/i HanmveHoBaHMe pa3fesioB U TeM NPOrpaMMBbl Beero Kontpoabhbre | TIpakTudeckie
padoThI padoTnI
Paznen 1. IlepBoHavanbHble XUMHYecKHe HOHATHA
1 XuMHs — BakHas 00JIacTh €CTECTBO3ZHAHMS U TTPAKTHUECKOM 5 )
NEeATEILHOCTH YeTIOBEKA
2 BemectBa 1 XuMHYecKHe peaKIuu 15 1
Hroro no pazneny 20
Paznen 2. BaxHeiilnine npeacTaBuTe M HeOPraHUYeCKNX BelleCTB
1 Boznyx. Kucnopon. Ilonstie 06 okcugax 6
2 Bonopon. [lonarre o kucioTax U coysix 8 1
3 Bona. PactBopsl. [loHsTHE 00 OCHOBaHMAX 5 1 1
4 OCHOBHBIE KJIaCcChl HEOPTaHMUECKUX COSTUHEHUI 11 1 1
Hroro mo pazneny 30

Paznen 3. Ilepuoanyeckuii 3axon u llepuognyeckas cucrema xumuiecknx 31eMeHToB /. U. MengeneeBa. CTtpoenue

aTOMOB., XUMHYeCKAA CBA3b. OKHCJIUTEILHO-BOCCTAHOBUTEIbHDBIE peakuumn

1 [lepuoanueckuii 3akoH u [lepuoanteckas cucTeMa XUMHIECKIX 7
sanemeHToB J[. 1. MenpaeneeBa. CTpoeHue aToma
2 Xumudeckas cBa3b. OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMHI 8 2
Hroro mo pazneny 15




PezepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB 110 ITPOIPAMME
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IPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJBHOH ITIPOT'PAMMBbBI

Koz IIpoBepsiemble mpeAMeTHBIE Pe3yJabTATHI 0CBOEHHsI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 0011ero
NPoOBepSIeMOro
o0pa3zoBaHus
pe3yJbTara
1 o Teme: «IlepBoHaYaIbHBIE XUMHUECKHE TIOHATHS»
pacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKMX MOHATHI: aToM, MOJIEKYJNa, XMMHYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO,
CIIO’)KHOE BEIIECTBO, CMech (OJHOpPOJIHAs M HEOJHOPOAHAs), BAIEHTHOCTh, OTHOCHUTENbHAs aTOMHAs M MOJEKYJIspHas
. Macca, KOJMYECTBO BEIlECTBAa, MOJb, MOJSApHAs Macca, MaccoBas JOJI XHMHYECKOTO JJIEMEHTa B COEIMHEHWH,
' MOJISIpHBIH OOBEM, XMMHYECKas peaklMs, KIacCUpHKAIM PeakUMi: peakUMH COeAMHEHMs, PeaKUMU Pa3oKeHHS,
peakIMM 3aMeIleHUs, peakilil oOMeHa, K30- M SHIOTEpPMUYECKHE PEaKLMH, TEIUIOBOH 3¢ ¢eKT peakLuu, pacTBop,
MaccoBas JI0JIs BelllecTBa (IIPOLIEHTHAs KOHLEHTPalMs) B pacTBOpe
- WLTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATHH M MPUMEHSATH 3TH MOHATHS MPH ONMMCAHUHU BEIIECTB U
' UX TIPEeBpAILCHUN
1.3 MCTIONB30BATh XUMHYECKYIO0 CHMBOJIMKY JUTSL COCTaBJICHUS (pOPMYIT BEIIECTB M YPaBHEHUI XMMHUECKUX peaKLil
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMS MAacChl BELECTB, NMOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISPHOTO YYEHHS,
' 3aKoHa ABOTaJpo
1.5 OTpeNIeNATh BAICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSIMHEHMIX
L6 KJlaccu(pULIUPOBaTh XMMHUYECKHE peakiy (10 YHUCIY M COCTaBY YYACTBYIOIIMX B PEaKLMH BELIECTB, IO TEIIOBOMY

ahdexTy)




1.7

BBITHUCIIATE OTHOCHTCIIBHYO MOJICKYJIAPHYIO 1 MOJIAPHYIO MAacCChI BEIIICCTB

1.8 BBIUHCIIATH MAacCOBYIO OO0 XUMHUECKOTO dIEMEHTa 1o GpopMylie COSTMHEHMS,
1.9 BBIUHCIIATH MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE
110 MPUMEHITh €CTECTBEHHOHAayUHbIE METOJBl TO3HAaHWS — HaONOJeHUe, H3MepeHHe, MOICTHPOBAaHHE, IKCIEPUMEHT
' (peanbHBIN M MBICIICHHBIH )
2 ITo TeMe: «BaxHeline npeacTaBUTENH HEOPTaHUUECKUX BELIECTBY
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHI: OKCH], KUCIIOTa, OCHOBaHUE, COIb
2.2 OTpeAeNATh TPUHAISKHOCTh BENIECTB K ONpeeIEHHOMY Kilaccy cOeIMHEHUH 1o popmynam
2.3 KJIacCUPUITMPOBaTh HEOpraHUUecKne BellecTBa
y XapaKkTepu30BaTh (OMUCHIBATh) OOIIMEe XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIaccoB, MOATBEpKAas ONMUCaHUE
' MpUMepaMHu MOJIEKYJIIPHBIX YpaBHEHUHN COOTBETCTBYIONINX XUMHUECKUX peaKIMi
5 s MPOTHO3MPOBATh CBOMCTBAa BEIECTB B 3aBUCHMOCTH OT WX KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH IPOTEKaHHS
' XMMHUYECKHX MPEBpAIIeHUH B Pa3IMUHBIX YCIOBHIX
clle[IoBaTh TNpaBHUIaM TOJH30BaHUS XUMHUECKON TocyAoil M JabopaTOpHBIM OOOpyIOBaHUEM, a TaKkXke IpaBUIIaM
oOpallleHHUs ¢ BEI[ECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSIMHU IO BHITIOTHEHHIO T1a0OPATOPHBIX XUMHUYECKHX OMBITOB IO
26 MONIyYeHUI0O W COOMpaHWIO Ta3000pa3HBIX BellecTB (BOAOpoAa W KHCIOpOa), MPUTOTOBJICHHIO PAcTBOPOB C
' oTpeeIEHHON MaccoBOM JoJel pacTBOPEHHOTO BelllecTBa, MIAHUPOBATH U MPOBOJUTH XUMUUECKHE IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIENOUEeH M KHUCIOT ¢ IMOMOIIBIO HHAMKATOPOB (JIakMyc, GpeHONPTAIeHH, METUIOPAHX U
apyrue)
2.7 MPOBOJNTH Pacu&Thl MO YpaBHEHUIO XUMHUUECKOH peakiinu
3 ITo Teme: «llepmoanueckuii 3akoH U [lepnonnueckas cucrema xuMudeckux siemeHToB [[. 1. MenneneeBa. Ctpoenue

aTOMOB. XUMHYecKas cBI3b. OKHCIUTEIBPHO-BOCCTAHOBUTEIBHEIE pPeakum»




PACKpPBIBATL CMBICIT OCHOBHBIX XUMHWYCCKHUX TIOHATHH: AApO aToMa, SHCKTpOHHHﬁ CITIOH aToMa, aTOMHas Op6I/ITaJ'IB,

3.1 panuyc aToMa, XMMHYecKas CBS3b, TOJSpPHAS M HEMONSIpHas KOBAICHTHAs CBA3b, HIEKTPOOTPUIATENBHOCTh, HOHHAS
CBSI3b, MOH, KATHOH, aHHOH, CTETIEHb OKUCIECHUS
3.2 KJIacCH(pULIUPOBATh XUMUYIECKHE IIEMEHTEI
13 ONUCBHIBaTh M XapaKTepH30BaTh TabmuuHyto ¢opMmy lleproamueckoil cucTeMBI XHMHUYECKHX SJEMEHTOB: Pa3lH4aTh
' TIOHATHS «TJIaBHasl MOATpyMIa (Arpymnmna)» u «mobdouHas noarpynmna (brpymma)», «Mansie» U «00NbLINe) TEPHOIBI
34 packpbiBaTh cMbici [lepuoamnueckoro 3akoHa J[.M. MeHaeneeBa: IeMOHCTpHPOBaTh TOHHUMAaHUE IEPHOINUECKON
' 3aBHCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX MoJioxkeHud B [lepnoanyeckoil cucreme
COOTHOCHTb O0O3HadeHHs, KOTOpble MMeroTcs B Tabmuue «llepmonmveckas cuctema Xumuueckux snemeHTtos [[.M.
3.5 MeHzieneeBay ¢ YUCIOBBIMH XapaKTEPHUCTHKAMU CTPOCHHS aTOMOB XMMHHYECKHX SJIEMEHTOB (cOcTaB M 3apsi sjpa,
o0I1lee YMCIIO MEKTPOHOB U paclpeeIeHHe UX 1O MEKTPOHHBIM CIIOSIM )
3.6 OTIPENIeNATh CTEMEHb OKUCIEHHUS SJIEMEHTOB B OMHAPHBIX COSANHEHMIX
3.7 OTIpeNeNATh BU XMMHUIECKOH CBSI3M (KOBAJIEHTHAS M MOHHAS) B HEOPIraHUYECKUX COSANHEHMIX




HPOBEPAEMBIE 3JIEMEHTBI COAEP XAHUA

Kox IIpoBepsieMblii 3JIEMEHT cOAePKAHUS
1 [lepBoHauaIbHBIE XUMHUYECKUE TIOHSTHS
. [IpenMer xumun. Pollb XUMUU B )KH3HM UeloBeka. XUMUS B cUcTeMe HayK. Tena u BellecTBa. Du3ndeckue cBOICTBA BEIIECTB.
' ArperaTHOe COCTOSIHHE BEILIECTB
1.2 [TonsTHE O MeTOAaX TTO3HAHMS B XUMHUU. UNCThIe BellecTBa U cMecH. CITOCcoOBI pa3eieHus: cMecer
13 ATOMBI U MOJIEKYJIBl. XUMHUecKHe dIIeMeHThl. CUMBOJBI XUMHUYECKNX AJIEMEHTOB. [IpocThie U cloXHBIe BelllecTBa. ATOMHO-
' MOJIEKYJISIpHOE YUCHHE
14 Xumuieckas popMmyiia. BaleHTHOCTh aTOMOB XUMHYECKUX HJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS
' aToMHas Macca. OTHOcUTeNbHas MOJIEKyIsIpHas Macca. MaccoBas OIS XMMHYECKOTO 3JIeMeHTa B COSIMHEHUN
Ls KomuecTtBo BemectBa. Monb. MonspHas Macca. B3aMocBS3b KOJIMUYECTBa, MACCHl M YHCTIa CTPYKTYPHBIX €IMHUI[ BElIeCTBa.
' Pacuérel mo ¢popMynaM XMMHUECKUX COSIMHEHIH
L6 duznyeckue U XUMHUUEeCcKke SIBIeHUS. XUMHUUeckas peakius U e€ MpU3HaKki. 3aKOH COXpaHEHUS Macchl BELECTB. XUMHUUECKUE
' ypaBHeHHd. Kitaccupukanus XMMIUECKUX peakluil (coeAMHEeHNs, pa3okKeHHsl, 3aMellleHus, oOOMeHa)
XUMHYECKHUH HKCIEPUMEHT: 3HaKOMCTBO € XHMMMUECKOH mocynoi, ¢ mpaBuiamMu paboTel B JabopaTopuu M TNpHEMaMH
oOpallleHUst ¢ Ja0OpaTOpHBIM OOOpYNOBaHUEM, H3yUeHHEe M ONHcaHWe (PUINUECKHX CBONCTB OOpa3lOB HEOPraHMHYECKHX
BelllecTB, HaOmoAeHHe (pu3ndecknx (TUIaBleHUe BOcka, TasHUE JIbAa, pacTHpaHHe caxapa B CTyIKe, KUIIEHHE U KOHACHCAIUS
1.7 BOJBI) U XUMHUECKHX (TOpeHHE CBEUM, NpOKalHBaHHEe METHOW IPOBOJIOKH, B3aUMOJEHCTBHE Mella ¢ KHUCIOTOW) SIBICHMIA,

HaOroZcHWe M ONMCAaHWe TPHU3HAKOB IPOTEKAaHUS XMUMHMYECKMX peakiuil (pa3iokeHHe caxapa, B3aUMOACHCTBHE CEpHOM
KHCIIOTHI ¢ XJIOpHIOM Oapsl, paznoxeHne ruapokcuaa Meau(ll) nmpu HarpeBaHuu, B3auMoAeHCTBHE KeJe3a ¢ pacCTBOPOM COITH

meau(ll), msyueHune crmocobGoOB paszjieneHus cMeceil (c TMOMOIBIO MarHuTa, (pUIBTPOBaHME, BHIApUBaHME, TUCTHILIALIUA,




XpOMaTOFpa(bI/ISI), IIPOBCACHUC OYUYHNCTKH HOBapCHHOﬁ coJlu, Ha6J'IIO,Z[CHI/IC U OIIMCAHHUE PE3YIJIbTAaTOB TPOBCACHUA OIIBITA,

WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3[JaHne MoAeNeil MOJIeKy T (IIapocTeP>KHEBBIX )

2 Baxnelime npecTaBUTETH HEOPTAaHUYECKHIX BEILECTB
Bozayx — cMeck rasos. CoctaB Bo3ayxa. Kucimopon — sneMeHT M mpocToe BelllecTBo. HaxokaeHue Kuciopoaa B NpUPOAE,
2.1 ¢u3nveckue U XMMHUIeckHe cBoiicTBa (peaknu ropeHus). Oxcuael. [Ipumenenne kucnopoaa. CrocoObl MOTYHEHUS KHCIOpoaa
B JIa0OpaTOpUH M MPOMBILIIEHHOCTH. KpyroBopoT kuciopoaa B mpupoae. O30H — aloTponHas MoIU(pUKAII KHCIopoaa
57 TennoBoil 3¢pPpekT XuMIUIecKol peakiini, TePMOXUMHUIECKHE YPaBHEHUS, 3K30- U SHAOTEpMHUECKHE peakUnu. TolmBo: yrois
' U MeTaH. 3arpsa3HeHue BO3/lyXa, YCUIIEHHE MapHUKOBOTo 3¢ dekTa, pazpylieHne 030HOBOTO clIos
53 Bonopon — aneMeHT 1 npocTtoe BellecTBO. HaxoxxaeHne Booposia B mpupoe, pH3uHeckie 1 XMMHUECKHE CBOICTBA, MPUMEHEHHE,
' crocoOkb! momyueHus. KucnoTsl 1 comm
2.4 MonspHbiit 00BEM razoB. PacuéThl Mo XUMHUYECKUM YpaBHEHUSAM
dusnueckue cBolcTBa Bojbl. Bona kak pacTBopuTens. PacTBophl. HackilieHHBIE 1 HEHACHILIIEHHBIE pacTBOPHI. PacTBopuMoOCTh
2.5 BelllecTB B BoJe. MaccoBad o BelllecTBa B pacTBope. XUMHUECKHE CBOHcTBa Bobl. OcHOBaHUA. Posib pacTBOpOB B IIpHpone
U B 5)KU3HH YeloBeKa. KpyroBopoT BoIbl B Ipupoae. 3arps3HeHne NPHPOIHBIX BoA. OXpaHa M OUHCTKa MPHUPOAHBIX BOJ
Knaccugukaius Heoprauuueckux coefuHeHui. Oxkenapl. Kitaccugukaiys okciaoB: coneodpasyronie (OCHOBHBIE, KHCIOTHBIE,
2.6 aM(oTepHBIe) U HecoseoOpasyromue. HoMeHknarypa okcujoB. dDHU3NUeckne U XMMHUYECKHE CBOWCTBa OKCHAOB. [lomyueHne
OKCH/IOB
57 OcHoBanus. Knaccudukauus ocHoBaHMH: IIENOYN M HEpacTBOpMMBIE OCHOBaHUA. HoMeHKIaTypa ocHoBaHMH. Du3nueckue u
' XMMHYECKHE CBOICTBAa ocHOBaHMi. [loryueHne ocHOBaHUI
53 Kucnotsl. Knaccuduxauus xucnor. Homenknatypa kucnoT. dusznveckie M XMMHUYECKHE CBOWCTBA KHMCIOT. Psn akTMBHOCTH
. MetasuioB H.H. bekerora. [Tomy4yenne kucnor
2.9 Comu. HomeHxuatypa coneil. @u3nyueckne 1 XUMHYeCcKHe cBolicTBa conell. [lomyuenne coneit




2.10

I'enerndeckas cBI3b MCXKAY KJIaCCaMH HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

2.11

XUMHUECKUH HKCIEPHUMEHT: KadyeCTBEHHOE ONpeeNieHHe CcolepXaHHd KHCIopoAa B BO3JyXe, IOIyUeHHE, COOMpaHue,
pacrio3HaBaHMe W W3yUYeHHE CBOICTB KHcJOpoda, HaOMOAeHHE B3aUMOICHCTBUS BEIECTB C KHCIOPOJAOM M YCIOBHSA
BO3HMKHOBEHUS M NMPEKPAILICHUS TOPEHUS (TToKapa), 03HAKOMIIEHHE ¢ 00pa3llaMi OKCH/IOB U ONMMCaHHE UX CBOMCTB, MOIy4EHHE,
coOHMpaHue, paclo3HaBaHHE M H3yUeHHE CBOWMCTB BoAopoAa (ropeHue), B3auMojeiicTBHe Bojopona c okcupoMm wMenu(Il)
(BO3MOXXHO HCIIONB30BaHHE BUIECOMATEPHATIOB), HAOMIOJCHHE OOpa3lOB BEIIECTB KOIMYECTBOM | Mob, HccleloBaHHE
0coOEeHHOCTEH pacTBOPEHHUS BELIECTB ¢ Pa3IMIHON PacTBOPHUMOCTBIO, IIPUTOTOBICHHE PACTBOPOB C OMpPEeNEHHON MaccoBOM
JoJed pacTBOPEHHOIO BeIlecTBAa, B3aUMOJEHCTBHE BOABI C METalIaMH (HaTpHeM M KalbLeM) (BO3MOXHO HCIONB30BaHUE
BHJEOMATEpHAJIOB), ONpeACIeHHE PACTBOPOB KHCIOT M LIeNovYed ¢ MOMOIIBI0 WHAMKATOPOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYECKMX BEILECTB Pa3IMYHBIX KJIACCOB, HAONIOJEHHE W3MEHEHMS OKpackd WHAMKATOPOB B PacTBOpax KHCIOT U
menovei, usyueHne B3ammojeiicTBus okcuga Meau(Il) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT € MeTajulaMH, peaKLui
HelTpaln3aiuy, MojlyueHHe HepacTBOPUMBIX OCHOBAaHM, BBITECHEHHE OJHOTO MeTajlla IpPyr'MM M3 pacTBOpa CONH, peLIeHHe

IKCIICPUMCHTAIIBHBIX 3a4a4 110 TEME «BakHeHmnIne Kinaccel HEOPTaHNYCCKUX COCHHHCHHﬁ))

[Tepuonnueckuii 3akoH U [lepuoanyeckas cucrema Xxumnieckux >neMeHToB .M. MenneneeBa. CTpoeHue aToMOB. XUMHYeCKas

CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEILHEIE peakuun

3.1

HCpBHC IIOIIBITKH K.]'IaCCI/I(bI/IKaI_[I/H/I XUMHYECKHX 3JIeMeHTOB. [loHATHE O TpylIiax CXOIOHBIX 3J3ICMCHTOB (H_[CJ'IOLIHLIC n
IMCIIOYHO3EMEIIBHBIC MCTAJUIBI, TaJlIOI'CHBI, HWHCPTHBIC FaBH). 9J'ICMCHTLI, KOTOpPBIC o6pa3y10T aM(bOTCpHLIC OKCHABI H

THUAPOKCHIBI

32

[lepuonnueckuit 3akoH. Ilepmommueckas cucrema xumuueckux »s1eMeHToB JI.MI. Menneneea. KoporkonepuogHas u
nnmuHHONepuoaHas ¢opmbl llepuoanueckoil cucrteMbl xumudecknx snemeHToB (.M. Menneneesa. Ilepnoasl U Trpymnimbl

Ou3nuecKnii ¢CMBICT TIOPpAAKOBOT'O HOMEPA, HOMEPOB IICpHUOAa U T'PYIIIILI DJICMEHTA

3.3

Crtpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTombl. DneKTpoHbl. CTpoeHHe >IEKTPOHHBIX 000JIoueK aToMoB MepBhIX 20

XUMHUYCCKUX JJIICMCHTOB HCpI/IO,Z[I/ILICCKOI\;I CHUCTCMBI I[I/I MGH,Z[CJ'ICCBa. XapaKTCpI/ICTI/IKa XUMHYCCKOI'o JJICMCHTa IIO €TI0




nonoxeHnto B [lepuognyeckoit cucteme [[.11. Menneneena

3aKOHOMCpHOCTI/I HU3MCEHCHUA paanyca aToOMOB XHUMHYCCKUX 3JICMEHTOB, MCETAUIMYCCKUX M HEMCETATUIMYCCKUX CBOMCTB TIO

34 rpynnaM M nepuonaM. 3HadeHue llepnonnyeckoro 3akoHa n llepnonnyueckoil cHCTEMBI XUMHUYECKHX DIIEMEHTOB Ul pa3BUTHA
Haykd W npakTuku. .M. MeHaeneeB — y4€HBIN U rpaskJTaHUH
15 Xumuueckast cBs3b. KoBaneHTHas (MOJNspHas M HEMONSpHas) CBA3b. DIEKTPOOTPHLATEIBHOCTE XUMHUECKHX JIIEMEHTOB.
' Honnas cBs3b
16 Crenenb okucieHus. OKHCIUTETPHOBOCCTAHOBUTENBbHBIE peakiiu. [Ipoliecchl OKMCIeHHs U BoccTaHOBIEHHUS. OKHUCINTENN U
' BOCCTaHOBUTEIN
XUMHUECKUH HKCTIEPHMEHT: M3yueHHe oOpa3loB BELIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJEHCTBHE THIPOKCHAA LIMHKA C
3.7 pacTBOpaMH KHCJIOT M IIENOYEH, NMPOBEIEHHE OIBITOB, WUIIOCTPHUPYIOIIHX IPHMEPHl OKHCIHTEIBHO-BOCCTAHOBHTEIBHBIX

peaximii (ropeHne, peakliii pa3ioXKeHUs, COeTHHEHMS )




MPOBEPAEMBIE HA OT'3 IO XUMHWU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM NPOT'PAMMBI OCHOBHOT'O OBHIETO OBPA3OBAHUS

Kon
NpOBePsSIeMOro
TpeOoBaHUsA

IIpoBepsiemble TpeGoOBAHNSA K MPEIMETHBIM Pe3yJbTATAM 0a30BOr0 YPOBHSI OCBOE€HHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTO 0011ero o0pa3zoBanus Ha ocHOBe PI'OC

1

Hp CACTaBJICHHUC:

1.1

0 TIO3HAaBAaEMOCTH SIBJICHUH IIpupodbl, IMMOHUMaHHC OOLEKTUBHOH 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH KakK
obacTu COBpPEMCHHOTO C€CTCCTBO3HAHUA, KOMIIOHCHTA O6I.L[€ﬁ KYJIBTYpPBI H HpaKTHqCCKOﬁ ACATCIBHOCTH

YCIIOBCKA B YCIOBUAX COBPEMCHHOT'O O6H_[CCTBa; IIOHUMAaHHUC MECTa XUMHUH CPEIN NPYTHUX CCTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX METOJAaX IO3HAHUA, B TOM UHHCIIC DKCICPUMCHTAIBLHBIX U TCOPETHUCCKUX METOAAX HCCIICHOBAHUA
BEIICCTB U U3YUCHUA XUMHUYCCKHUX pCaKHHﬁ; YMEHHUE UCTTOJB30BATH MOICIIH AT OOLACHEHHS CTPOCHHUA AaTOMOB

1 MOJICKYII

1.3

0 cdepax mpodecCHOHATEHON MAEATENBHOCTH, CBA3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJOTHAMM,
OCHOBAaHHBIMH Ha JOCTIKEHUAX XUMHUYECKOH HAayKH, UTO TO3BOJIUT OOyUarOIIUMCs paccMaTpHBaTh XUMHIO KaK
chepy cBoel Oyaymiell mnpodeccHOHANBHOM AEATENBHOCTH M CAENaTh OCO3HAHHBIM BHIOOp XUMHHM Kak

MpoIIEHOTO MpeMETa IPH NepeXo/ie Ha YPOBEHb CPEAHETr0 O0IIero oOpa3oBaHus

BJ'Ia,Z[CHI/IC CHCTEMOH XMMHYECKHX 3HAHWH W YMEHUC TIPUMCHATL CUCTEMY XHUMHUYCCKHX 3HaHHI>i, KOTOpad

BKJITFOYacCT:

2.1

Ba)KHEHIIINe XUMUYECKHE TOHATHS: XMMHYECKUI SJIEMEHT, aToM, MOJNEKyJa, BEHIecTBO, MPOCTOe U CIOKHOE
BEIIECTBO, OJHOPOIHAS W HEOAHOPOJHAS cMeCh, OTHOCUTENbHBIE aTOMHAs W MOJEKYJISIpHAasl MacChl, KOIMYECTBO
BEIlIeCTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN 00BEM, OKCHI, KHCIIOTa, OCHOBaHHUE, CONb (CpeIHss), XuMHUUecKas

PeaKktyd, pCaKlMu COCAUHEHHNA, PCAKIIUH PA3JTOKCHHUA, PCAKIIHH 3aMCIICHUA, pEaKIINN O6MCHa, TEIIOBOH 3(1)(1)CKT




PCAKIMH, 5K30- U DOHAOTCPMHUUCCKUE PCAKIIUU, paCTBOP, MaccoBasd NOJI XUMHYCCKOT'O 3JIEMCHTa B COCAUHCHHNH,
MaccoBasd OOJIA U IMPOUCHTHAA KOHIICHTPAIHWA BCIICCTBA B PACTBOPE, AApPO aTOMa, SHCKTPOHHHﬁ cioit aToMa,
aToMHasd Op6I/ITaJ'IB, paguyc aToMa, BaJICHTHOCTD, CTCIICHBb OKHUCJICHHUA, XUMHYCCKasg CBA35b,
SJICKTPOOTPULIATCIIBHOCTD, TIOJIApHAsA W HCEHOJISAPpHad KOBAJICHTHAA CBA3bL, MOHHAsA CBA3b, MECTAJUIMYCCKAA CBAS3b,
KpHUCTAIINYCCKAA pCH_IéTKa (aTOMHa}I, HOHHAaA, MCTAJLJINYCCKaAdd, MOJ'ICKYJ'I}IPHEUI), HOH, KaTUOH, aHUOH, JJICKTPOJIUT
n HEDJICKTPOIINT, SJICKTPOJIUTHYUCCKAA Jucconuanus, PCaKkun HOHHOTI'O O6MCHa, OKHCJIUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIC PCEAKIINN, OKHCIHUTEIIL W BOCCTAHOBHUTCIL, OKHCIICHHUEC M BOCCTAHOBJICHHE, SJICKTPOJINS,
XUMHYCCKOC PABHOBECHE, O6paTI/IMLIC n HCO6paTI/IMLIC PCaKINH, CKOPOCTH XUMHYECKOH PEaKunu, KaTajamusaTop,

[TIK, xoppo3us METAIIIOB, CILTIaBHI

OCHOBOITIOJIATalOIUE 3aKOHBI XMMHHM: 3aKOH COXpPaHCHHUA MACCHI, HCpI/IO,Z[I/ILICCKI/Iﬁ 3aKOH I[I/I MCH,Z[CJ'ICCBa,

22 3aKOH MTOCTOSHCTBA COCTaBa, 3aKOH ABOTa/ipo
2.3 TEOPHH XUMHH: aTOMHO-MOJIEKYJISIPHASL TEOPHSL, TEOPHSI DIEKTPONIUTHIECKON TUCCOIMALIUA
3 Bnagenne ocHoBaMU XUMHYECKOM IpaMOTHOCTH, BKIIFOUAKOIIEH:
yMeHHe NMPaBUILHO UCIIONB30BaTh H3yUeHHBIE BElllecTBa U MaTepHalbl (B TOM YHcle MUHEpallbHbIE Y10OpeHM s,
MeTaJUTBl U CIUTaBBI, TPOAYKTHI epepabOTKU MPUPOAHBIX HCTOUHHKOB YIIIEBOIOPOAOB (YIJIsl, MPUPOTHOTO raza,
3.1 He(dTH) B OBITY, CENTLCKOM XO034HCTBe, Ha MPON3BOICTBE U TOHMMAaHNE 3HAUEHUS JKUPOB, OSNIKOB, YTISBOIOB IS
OpraHHM3Ma 4YellOBeKa; YMEHHE NPOTHO3WPOBATh BIMSHHE BEIISCTB M XMMHUYECKHX IPOIECCOB Ha OpPraHU3M
YelloBeKa M OKPYKaIoIyI0 TPUPOIHYIO Cpey
3.2 yMeHHE HHTETpUPOBATh XMMHUECKHE 3HAHUS CO 3HAHUSIMM PYTHX YUeOHBIX MPeIMETOB
13 HaJIMYHe OMBbITa pabOThl ¢ Pa3IMYHBIMA HCTOUHUKaMH UH(OpMAIIMK 110 XUMHH (HayyHas ¥ HaydHO-TOMyJIsIpHas
' TuTepaTypa, coBapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHe 00BeKTHBHO OIICHUBATh MHGOPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM TPUMEHEHUH

U YMCHHC UCITOJIB30BaTh e€ g PELICHUA qu6HO—H03HaBaTCJIBHLIX 3ada4




BJ'Ia,Z[CHI/IC OCHOBaMH TTOHATHHHOTO arimapata U CUMBOJIMYCCKOTO A3bIKa XUMHHU I COCTaBJICHUA (1)OpMy.]'I

4 HEOpPraHUYECKUX BEUIECTB, YpaBHEHUH XUMUUECKUX peakilfii; ocHOBaMU XuMHudecko HoMmeHkIaTyphl (IUPAC
U TPUBHATILHOMN)
VYMeHHe oOBACHATD CBA3b IMOJNOKEHUS MeMeHTa B [leproanyeckoil cucteMe ¢ YMCIOBBIMH XapaKTepHCTHKaMU
5 CTPOEHUS] aTOMOB XMMHYECKHX SJIEMEHTOB (COCTaB M 3apsf sapa, oOllee YHCIO NEKTPOHOB), paclpeieeHueM
HJIEKTPOHOB IO YHEPreTHUECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOIOB, KM U KalbLUA
IIpencraBneHne o TEpPUOIUYECKONH 3aBHCHMOCTH CBOMCTB XMMHHYECKHX JJIEMEHTOB (pagulyc aroma,
6 AIEKTPOOTPULIATENEHOCTE), MPOCTHIX M CHOXHBIX BELECTB OT TMOJOXEHHS »eMeHTOoB B Ilepuoandeckoit
crcTeMe (B MaJlbIX NMEPHOAAX U INTaBHBIX MOATPYIIAX) M JMEKTPOHHOTO CTPOSHUS aToMa
7 VYMeHue knaccupuImupoBaTh:
7.1 XUMHUYECKHE DIIEMEHTBI
7.2 HEOpPraHWYECKHE BELLECTBA
7.3 XMMHYECKHE PEeaKLIUI
8 YMeHue onpenensTs:
8.1 BAICHTHOCTh M CTETIEHb OKHCICHUS XUMHUECKHX YIEMEHTOB, 3aps/] HOHa
8.2 BUJ XMMHYECKON CBS3U M THUI KPUCTAJUIMYECKOH CTPYKTYPHI B COSMHEHUAX
8.3 XapakTep cpefibl B BOAHBIX PacTBOPax BeLIECTB (KHUCIOT, OCHOBaHMH)
8.4 OKHCIIUTENb U BOCCTAHOBUTEND
9 VYMeHHe XapakTepH30BaTh pU3HUECKHE U XUMUYIECKHE CBOMCTBA:
91 MPOCTBIX BELIECTB (KUCIOPO, 030H, BOAOPOJ, TpadpuT, anMas, KpeMHHH, a30T, docop, cepa, XJI0p, HATPUH,
' KaJuil, MarHuii, KaJlbIlnii, aTlOMUHUH, jKeJe30)
9.2 CIIO’KHBIX BEILECTB, B TOM UHCIIe X BOAHBIX PacTBOPOB (BOAa, aMMHUAK, XJIOPOBOJOPOJ, CEPOBOAOPO/I, OKCH/IBI




u ruapokcuanl MetamioB I-IIA rpymm, amomunus, meau (I1), uunka, xxenesa (II u I1I), okeunst yraepona (II u
IV), xpemuus (IV), azota u ¢docdopa (IIl u V), cepst (IV u VI), cepHucras, cepHas, a3oTHucTas, a30THasd,

¢ocopHas, yronbHas, KpeMHHEBask KHCIOTA U X COJIH)

IIPpOTHO3UPOBATE M XAPAKTCPUIOBATH CBOMCTBa BEIICCTB B 3aBHCHMOCTH OT HX COCTaBa M CTPOCHMHA,

9.3 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOWCTB, BOZMOXHOCThH NMPOTEKaHUS XUMHUECKUX TpeBpalleHil B
Pa3IMYHBIX YCIOBUAX
10 YMeHue cocTaBIATh MOJIEKYJISpHBIE 1 HOHHBbIE YpaBHEHUS peaKIlfii, B TOM HHCIIE:
10.1 peaxiuit HOHHOTO oOMeHa
10.2 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX PEaKIIMI
10.3 WUTIOCTPUPYIONINX XUMHYECKHE CBOMCTBA N3YUEHHBIX KJIacCOB (TPYIII) HEOpraHMUeCKUX BEllecTB
10.4 MOATBEPKTAIONINX TeHETUUECKYIO B3aUMOCBSI3b MEX Y HUMHI
11 YMeHue BBIUUCIATE (TIPOBOIUTE PacU&THhI):
11 OTHOCUTENFHYIO MOJEKYISPHYIO U MOJSIPHYIO Macchl BEIECTB, MACCOBYIO JOJNIO XHMHYECKOTO >JeMeHTa B
' COeTMHEHNH
11.2 MaccOBYIO JIOJIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIL[ECTBA M €0 Maccy, 00beM Ira3oB
114 MO ypaBHEHUSAM XMMHUYECKHMX peakiuil U HaXOOUTh KOJHWYECTBO BeIlleCcTBa, OOBEM M Maccy peareHTOB WIH
' MPOIYKTOB peakiuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TMO3HaHUs (HalJiofeHHe, U3MepeHUe, DKCIePUMEHT, MOJEITHPOBaHNE) MPH
12.1 W3YYEHHH BEIIeCTB M XUMHYECKHX SBJICHUH; yMeHHe cPopMyTUpoBaTh MpoOJeMy M MPeIJOXKUTh MyTH e&

peHICHUA




12.2 Oe3omacHoi paboThl ¢ XUMHYECKHMH BEILlECTBAMH, XUMHUUECKOH MOCYA0I U TabopaTOpHBIM 000pYyI0BaHHEM
MpaBUIaMH OE30MTaCHOTO OOpAIEHUsI ¢ BEIeCTBAaMM, HCIONb3YeMBIMH B TIOBCEIHEBHOM >KM3HH, TpaBHJIaMHU
123 MOBEJICHUSA B LENAX cOepeXeHHS 3I0POBhS U OKpPY KaloIIel NMPHUPOIHON cpellbl; TOHNMaHue Bpeaa (OMacHOCTH)
' BO3/CHCTBUS Ha >KUBBIE OPTraHM3MBI ONPENENEHHBIX BEILECTB, CTOCOOOB YMEHBUICHHS U MPEeIOTBPALICHUS MX
BPEIHOTO BO3ACHCTBUSA
13 Hannune npakTHYeCKHX HABBIKOB IUTAHHPOBAHMS U OCYLIECTBIECHHUS CIEAYIOIINX XHMHYECKHX DKCIIEPUMEHTOB:
131 U3yueHHe W OMHcaHHMe (H3NUECKUX CBOICTB BELIECTB; O3HAKOMJIEHHE C (PU3MUECKMMHM MU XUMHUYECKUMH
' SABJICHUSMH; OTIBITHI, WITFOCTPUPYIOIINE TPU3HAKH MPOTEKAHUS XUMHUECKUX PeaKLUi
13.2 U3yUueHHe crocoOOB pa3AeieHus cMecel
133 MOJydeHHEe KHCIOpoAa M M3YHUeHHE €ro CBOMCTB; MOMyUeHHE BOAOPOAA M M3YHEHHE €ro CBOMCTB; MONyueHHE
' YIJIEKUCIIOTO T'a3a U M3yUeHHe ero CBOICTB; MOMyUeHHe aMMHaKa U H3yUeHHe ero CBOMCTB
13.4 IIPUT'OTOBJIEHHE PACTBOPOB € ONPEAECIEHHON MacCOBOM OJIEN pacTBOPEHHOTO BEILIECTBA
135 MpUMEHEHHE MHINKATOpOB (JIakMyca, METHJIOpaHXa U (peHondTarenHa) s ONpeAeNeHns XapaKkTepa cpeasl B
' pacTBOpax KHCJIOT M Liefouel
HCCIeIOBaHNE M OIMCAaHHE CBOMCTB HEOPraHMYECKHX BEILECTB Pa3HYHBIX KJIACCOB; M3YUEHHE B3aUMOJCHCTBHSA
136 KHCIIOT C MeTalllaMH, OKCHAaMH METAJIOB, PAcTBOPUMBIMH M HEPACTBOPUMBIMHU OCHOBAaHUSMHM, COJISIMH;
' MOydeHHE HEPacTBOPUMBIX OCHOBaHMH; BBITECHEHHE OIHOIO MeTajlja JpyTMM M3 pacTBOpa COIH;
HcclieIoBaHue aM(OTEPHBIX CBOHCTB T’MAPOKCH/IOB ATFOMUHHUS M LIMHKA
pellieHHe HSKCTIEePHMEHTANBHBIX 3a7ad Mo TeMaM: «OCHOBHBIE KJacchl HEOPraHMYECKHX COEAMHEHUI;
13.7 «InexTpoauTHYeCKas qUccoluais»; « BaxxHele HeMeTaulbl M UX COeOIUHEHUsD»; «BaxHele MeTasl 1
UX COCIMHEHUS
13.8 XMMHYECKHE DKCTIEPHMEHTH, WUIIOCTPUPYIOLIME TPHU3HAKM TPOTEKaHUS peakUuil HOHHOro oOMeHa;




KaueCTBeHHBIE pEaKkIMd Ha TPHCYTCTBYIOIINE B BOJHBIX pPacTBOpax HOHBI: XJIOpPHI-, OpoMUA-, MOIUMI-,
cynsdat-, ¢pocdar-, kapOboHAT-, CUIUKAT-AaHNOHBI, THIPOKCH/I-UOHBI, KATHOHBl aMMOHUS, MAarHus, KalbIus,

aTFOMHHHS, Kenesa (2+) 1 xenesa (3+), Mmequ (2+), IMHKA

14 VMenne:

141 MPECTaBIATh PE3YNbTaThl YKCIIEpUMEHTa B (pOopMe BBIBOJIOB, 10Ka3aTeNLCTB, IpapMKOB M TAOIUI[ U BBISIBIATH
' SMINpUYECKHE 3aKOHOMEPHOCTH

142 YCTAHABIUBATh CBSA3M MEXIYy pealbHO HaONIoaeMbIMH XUMHYECKUMH SIBICHUSAMH W TIPOIECCAMH,

IIPOUCXOAAIIIMMHU B MAKpPO- © MUKPOMHUPE, OOBACHATH IIpUYHHBI MHOFOO6pa3H}I BCIICCTB




HEPEYEHDB 3JIEMEHTOB COJAEPKAHWAA, ITIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

IK3AMEHE 110 XUMHUHAN
Kon IIpoBepsiemMblii 31eMeHT coAepKAHHUA
1 IlepBoHauabHBIE XUMHUYECKHE TIOHATHS
1.1 Uuctele BellecTBa 1 cMecH. CIOCOOBI pa3feieHust cMecel
1.2 ATOMBI U MOJIEKYJBI. XUMHYECKHE 3IeMEeHThl. CHMBOJIBI XUMHUYECKHX 1eMEHTOB. [IpocThie U clTOKHBIE BEIIECTRA.
1.3 Xumnueckas GpopMmyna. BaleHTHOCTh aTOMOB XUMHUECKUX IeMeHTOB. CTeNeHb OKHCICHUS
14 3aKoH TIOCTOSIHCTBA COCTaBa BelllecTB. OTHOCHTENbHas aToMHas Macca. OTHOCHTeNbHas MoJeKyJspHas Macca. MaccoBast foins
' XMMHYECKOTO JIEMEHTa B COSAUHEHUN
Ls KomnyectBo BemectBa. Monb. MonsipHas Macca. MomnspHblil 00bEM ra3zoB. BzauMocBA3b KoMWMYecTBa, MacChl M YHCIA
' CTPYKTYPHBIX €IMHHIL] BEIIeCTBA
L6 duznueckie U XUMHUYECKHE SABICHUS. XUMHUYECKash peakuus U e€ MpU3HaKW. 3aKOH COXPAaHEHMS MacChl BEIIECTB. XMMHYECKHE
' YpaBHEHHS
2 [Tepuonnueckuii 3akoH U [lepnonnyeckas cucrema xumuieckux 3neMeHToB .M. MenneneeBa. CTpoeHue aToMOB
1 [Tepuonnueckuii 3akoH. [lepnoanyeckas cucrema xumnieckux >neMeHToB .M. Menneneepa. llepuonsl u rpynmel. Guznyueckuit
' CMBICIT TIOPSIIKOBOTO HOMEpa, HOMEPOB NMEPHOa U TPYIIIEI HIEMEHTA
55 Ctpoenne atomoB. CocTaB aTOMHBIX sfep. M3orombl. DnekTpoHbl. CTpoeHHME IJIEKTPOHHBIX 000NO4YeKk aToMoB TepBhIX 20
. XUMHYeCcKHX 31eMeHToB [lepnoanueckoii cucremsl .M. Menneneena
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUECKHX SIEMEHTOB INEPBBIX TPEX NMEPUOJOB, KalMs, KalblMd (paauyca aTOMOB,
23 EKTPOOTPULIATENBHOCTH, METANTHYECKUX M HEMETAJUIMYECKHX CBOMCTB) M MX COEIMHEHMH B COOTBETCTBMM C TOJIOKEHHEM

DJICMCHTOB B HCpI/IO,Z[I/ILICCKOI\;I CUCTEMC U CTPOCHHUEM UX ATOMOB




CTpOCHI/IC BCIICCTBA

Xummdeckad ¢Bg3b. KoBaneHTHas (HOJ'I}IpHaSI n HCHOJI}IpHaSI) CBA3b. 9J'ICKTpOOTpI/H_[aTCJ'IBHOCTB XHUMHYECKUX 3JIeMecHTOB. MoHHag

- CBs3b. MeTalmnueckast CBS3b

12 Tunmel KpHcTaIIHMUeCKMX pemEToOK (aToMHas, WOHHAs, MeTaJulndeckas), 3aBHCUMOCTb CBOICTB BellleCTBa OT THIA
' KPHCTANTHIECKOH PeIETKH U BUJa XUMHYECKON CBS3U
4 Baxwnelimme npeacTaBuTeN HEOpraHMYECKHX BelllecTB. HeMeTanmesl M MX coeAMHEHNs. MeTallulbl U UX COSAMHEHUS

Knaccupukamms M HOMEHKIAaTypa HEOPraHMYECKMX COEOMHEHHI: OKCHIOB (cofieo0OpasylollMe: OCHOBHBIE, KHCIIOTHEIE,
4.1 ampoTepHBIe) U HecoleoOpa3ylole; OCHOBaHMH (ILENOYM M HEpacTBOPHMBIE OCHOBAHMA); KHMCIOT (KHCIOPOACOAEpKaIlNe U
OECKHCIIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); coliell (CpeAHUX M KUCIIBIX)

42 duznuecke U XUMHUYECKHE CBONCTBA NMPOCTHIX BEIECTB-HEMETAJUIOB: BOAOPOJA, XJOpa, KHCIOpoAda, cephl, a3oTa, ¢ocdopa,
' yriepoja, KpeMHHUS

43 duznueckie ¥ XMMHYECKHE CBOMCTBA NMPOCTHIX BELIECTB-METAJUIOB: JTUTHS, HATPUS, KallMsl, MarHus W KajbIMs, aTlOMHHMS,
' xKemesa. DIEKTPOXUMHUECKUH P HAPSHKEHUH MeTalIoB

4.4 duznueckie 1 XUMHYECKHE CBOHCTBA BOJOPOAHBIX COSAMHEHNH HEMETAIUIOB: XJIOPOBOAOPO/a, CEPOBOIOPO/IA, aMMHAaKa

45 duznyeckrne 1 XUMHU4ecke cBoiicTBa okcuaoB HemeTautoB: cephl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yraepoga(ll, IV),
' kpeMuIA(IV). TlonyueHne okcuI0B HEMETALTOB

4.6 Xummndeckne cBoicTBa okcuoB: MeTauioB [A-IIIA rpynm, umnka, memu(1l) u xenesa(Il, IIT). TlomyueHne okcuaoB MeTanios

47 XUMHUECKHe CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THAPOKCHAOB (Ha TpUMepe THAPOKCHIOB AJTIOMHHMA, >Kelle3a, LUHKA).
' [TonyueHne ocHOBaHUH M aM(pOTEPHBIX THAPOKCH/IOB

43 Oobume XMMHUeckHe CBOMCTBa KHCIOT: XJIOPOBOAOPOIHOM, CEpPOBOJOPOTHON, CEpHUCTOM, cepHOM, a30THOH, ¢ocdopHOi,
. KpeMHHUEBOMH, yrobHol. Ocobble XUMUUeCcKie CBONCTBA KOHIIEHTPHPOBAHHOM cepHOM U a30THOM KucioT. [loayueHne kucmot

4.9 Ob1ne XuMHUIeckue cBOcTBa cpeqHUX conell. [lomyuenue coneit




4.10 Ilonyuenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KUCIOPOJa, aMMHaKa, YIIIEKHCIIOro Ta3a B JabopaTopuu

4.11 [TomydyeHne amMmmmaka, cepHOM U a30THON KUCIOT B MPOMBIIUIEHHOCTH. OOII1e cMocoObl MOMyUYeHNS METAIIIOB

4.12 I'eHeTHYECKas CBA3b MEXAY KJIacCaMH HEOPTaHMYECKHX COSIMHEHHH
5 XUMHYECKHE PEAKIIUN

51 Krnaccngukanms XuMiIuecKuX peaklnil 1Mo pa3IMYHBIM NpHU3HAKaM: MO YMCTY M COCTABY YHACTBYIOLIMX B peakLH BELIECTB, IO
' TETUTOBOMY 3 (DEKTY, IO U3MEHEHHIO CTETICHEH OKMCIEHUS XUMHUECKHX JIEMEHTOB

52 TennoBoit  >ddexr Xumuueckodl peakly, TEPMOXMMHYECKHE YpaBHEHHMs. DK30- M DHIOTEPMHMUYECKHE PpPEaKIHH.
' TepMmoxuMuieckne ypaBHEHHS

53 OKHCITUTETFHOBOCCTAHOBUTENbHBIE peakuud. OKUCINTENMM M BOCCTaHOBUTENH. [Ipoliecchl OKHCIEHHS M BOCCTAHOBIICHMS.
' DNEeKTPOHHBIN OaaHc OKHCIUTENBHOBOCCTAHOBUTENEHON PeakLMU

54 Teopust snexTponuTHdeckoil aucconMannd. KaTHOHBI, aHMOHBL. DIEKTPOIUTHl W HEMIEKTPONUTH. CHIBHBIE W clla0ble
' AMEKTPONUTHL. CTeNeHb AUCCOUUAINH

ss Peakiunn moHHoro oOMeHa. YcJOBHS NPOTEKaHWs peaklMi HOHHOrO OOMEHa, MOJHBIE M COKpAILEHHBIE MOHHBIE ypaBHEHUS
' peakumit
6 XHMHA U OKpYyKarollias cpenia

61 BemectBa 1 MaTepuaibl B MOBCEIHEBHOM KM3HM 4elloBeka. be3omacHoe MCIONb30BaHME BEIIECTB M XMMHUECKHX PEeakUMi B
' nabopaTtopuu 1 ObITy. [lepBast HOMOIIL TPH XUMHUYECKHX OKOTaX M OTPABICHUAX

XuMHIUecKoe 3arpsi3sHeHHe OKpyKarollel cpeabl (KHCIOTHBIE MOXAM, 3arpsA3HEHHE TOYBHI, BO3/IyXa U BOJOEMOB), CITOCOOBI €T0
6.2 npenotepauienus [lpenensHas nomyctuMas koHueHTpaiys Betiects (II/IK). Ponb XuMuM B pelieHNH YKOTOTHUECKUX MPOOIEM.
VYcunenne napHukoBoro 3¢gdexra, pazpylieHne 030HOBOTO clI0s
63 IIpumeHeHue ceprl, a3ota, pocdopa, yriaepoaa, KpeMHHI U UX COSAMHEHUH B OBITY, MEIHULMHE, TPOMBIILITIEHHOCTH U CEIBCKOM

xo3giicTBe. lIpuMeHeHHe MeTalioB M CIUTaBOB (CTallb, UyTYH, JIOPAIOMHUHUM, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH WX




coeuHeHMH. [IoHATHE 0 KOPPO3UHN METAIIOB, OCHOBHBIE CIIOCOOKI 3aLIUTHI UX OT KOPPO3UH
6.4 [IpupoaHbIe HCTOUHUKH YTAEBOAOPOAOB (YIolb, IPUPOIHBIN ra3, HEPTH), TPOAYKTHI NX NepepaboTKu (OeH3UH), X POJIb B OBITY U
' MPOMBIIIIEHHOCTH
IlepBoHauanbHBIE MOHATHS 00 OpraHMYECKHMX BELIECTBAX KaK O COSAMHEHMAX yriepofa (MeTaH, JTaH, 3THJEH, alleTHIEeH, TaHol,
6.5 IJIMLEPHH, YKcycHas kucioTta). [IoHsATHe o OMOMOrMYecKH Ba)KHBIX BEIleCTBaX: XHUpaxX, OelKkax, YIIeBoJaXx — M MX POIH B XKHU3HU
qeloBeKa
7 Pacuérer:
7.1 1o ¢popMyJaM XMMHYECKHX COAMHEHUH
7.2 Macchl (MaccoBOM) 10T pacTBOPEHHOTO BELIECTBA B pacTBOPE
7.3 10 XUMHYECKUM YPaBHEHHUAM

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI51 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET: bubnuorexa [IOK




