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IIpumepHas pabouas mporpaMma o0 XMMUU HA YPOBHE OCHOBHOTO
ob111ero o0pasoBaHUs COCTaBIeHA Ha ocHOBe TpeboBaHUil K pe3yJib-
TaTaM OCBOEHUSA OCHOBHOM 00pas3oBaTeJbHOI HPOrpaMMbl OCHOB-
HOTO 0011Iero oOpas3oBaHUsA, IPeJCTAaBJIeHHBIX B PemepalbHOM TI0-
CyZapCTBEHHOM 00pasoBaTeIbHOM CTaHIapTeé OCHOBHOI'O OOIEero
obpasoBaHUA, C YUETOM pacOpefesIéHHBIX IO KJaccaM IIpoBepse-
MBIX TpeboBaHHUII K pesyJbTaTaM OCBOEHUS OCHOBHOM o0OpasoBa-
TeJIbHOU IIPOrpaMMbl OCHOBHOI'O 00IIIero o0pasoBaHuA U 3JIeMEHTOB
COMleP:KaHUs, IPEeICTABJICHHBIX B Y HUBEPCAJIbLHOM KoauduKaTope
IO XMMUU, a TaKsKe Ha ocHoBe IIpuMepHOII IporpaMMbl BOCIIUTA-
HHUS O0yUaloIuXCcs IIPU IIOJYYeHUN OCHOBHOI'O OOIIero oopasoBa-
HuUS u ¢ yuérom KoHIlenmuu npenofaBaHuUA yueOHOTO IIpeaMera
«XuMusa» B 00pasoBaTeJbHBIX opranusanuax Poccuiickoit @epepa-
MUY, PeaJn3yIOINX OCHOBHBIE 00II1e00pasoBaTeIbHbIE IIPOrPAMMABI
(yrB. Pemmennem Kosuternum Mwuumnpocseiienusa Poccuu, IpoTOKOJI
or 03.12.2019 N IIK-4BH).

NOACHUTEJIbHAA 3ANMUCKA

CorsacHO cBOeMY HasHAUEHHWIO IIpUMepHas pabouas mporpamma
SABJIAETCA OPUEHTHPOM [IJIS COCTABJIEHUS Pab0UYMX aBTOPCKUX IIPO-
rpaMM: OHa JaéT IIPeACcTaBJeHIe O IeJIAX, 00Iell cTpareruu ooyue-
HUSA, BOCIIUTAHUSA U PA3BUTUSA OOYUAIOIIUXCS CPEACTBAMU YIEOHOTO
npeamMera «XUMU»; YCTAaHABINBAET 00sA3aTeJIbHOE TIPEIMETHOE CO-
nepsxanue, IIpelycMaTpUBaeT paclpefesieHre ero I0 KjaccaM u
CTPYKTYPUPOBAHIE €ro II0 pasfejaM 1 TeMaM Kypca, oIpeaesisieT Ko-
JNYEeCTBeHHbIC U KAUeCTBEHHBIE XapaKTePUCTUKY CONeP;KaHUA; JaéT
IpUMepPHOe pacupeesieHe YUeOHbIX YaCcOB II0 TeMaTUUYECKUM pasie-
JaM Kypca U peKOMeHIyeMyio (IIPUMEePHYIO) II0C/IeI0BATeIbHOCTD UX
U3YUYEeHU C YUIETOM MEXKIIPEIMETHBIX 11 BHYTPUIIPEIMETHLIX CBA3EH,
JIOTUKU yUeOHOTO IIPOIlecca, BO3PaCTHBIX 0COOeHHOCTel 00y UaroInX -
cs; ompeesisgeT BO3SMOMKHOCTH IIpeaMeTa IJId peaamsarnuu TpeboBa-
HUH K pesyJIbTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTe IbHOI IIporpam-
MBI Ha YPOBHE OCHOBHOT'O 00ITero 00pasoBaHUs, a TaKiKe TpeOoBaHUA
K pesyJabTaTaM OOyUYeHHUsS XMMUU HA YPOBHE IleJiell M3yueHUs Mpem-
MeTa ¥ OCHOBHBIX BHUIOB YueOHO-TIO3HABATEJILHOMN AeATEeILHOCTH/
yUeOHBIX NeMCTBUHN YUEeHNKA TI0 OCBOSHHUIO YUEOHOT'O COMepIKaHmA.

ObLLAA XAPAKTEPUCTUKA YYEBHOTO MPEAMETA «XUMWUA»

Bruan yuebmoro mpeamera «XuMusa» B JOCTHKeHUE IeJieil oc-
HOBHOI'O 00II[ero oopasoBaHusA OOYCJIOBJIEH BO MHOTOM 3HauYeHUEM
XUMHUYECKON HAYKW B MMO3HAHUM 3aKOHOB IIPUPOAbI, B Pa3BUTUU
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IPOU3BOAUTENbHBIX CHJI OOI[eCTBA 1 CO3JaHNU HOBOI 6a3bl MaTepu-
aJbHOU KYJIbTYPHI.

XuMudA Kak 9JIeMeHT CUCTEMBI €CTECTBEHHBIX HAYK PacIpocTpa-
HUJIa CBOE BJINAHUE HA BCe 00JIACTH UeJIOBEUECKOTO CYIleCTBOBAHUS,
3ajJlajla HOBOe BHUJEHUE MUpa, cTajla HeOTHeMJIEMBIM KOMIIOHEHTOM
MUPOBOU KYJIbTYpPbI, HEOOXOAUMBIM YCJIOBUEM JKU3HU OOIecTBa:
3HAHUE XWUMUU CJIYKUT OCHOBOU s (hOPMUPOBAHUS MUPOBO33PeE-
HUA YeJIOBEKA, eTo IPeACTaBIeHUN 0 MaTepUaIbHOM eJUHCTBE MUDA;
BaJKHYIO POJIb WUrparoT (opMuUpPyeMble XWUMWEH OpPeaCTABJIEHUS O
B3aMMOIIPEBPAIIleHUAX S9HEPTUU U 00 9BOJIOIMU BEIIEeCTB B IIPUPO-
Ile; COBpeMeHHad XUMUA HAallpaBJieHa Ha pellleHue INI00aJIbHBIX IIPO-
06JieM YCTOMUYMBOTO PA3BUTUSA UeJIOBEUECTBA — ChIPbEBOIi, S9HEPTreTH-
YeCKOI, MUIIEBON 1 9KOJOTUYECKOH 6e30IIacHOCTHU, IPOobJeM 3apa-
BOOXPaHEHUA.

B ycioBusax BoapacTarolero 3HaueHWsS XWMHUHU B JKU3HHU 00IIe-
CTBa CYII[ECTBEHHO IIOBBICUJIACH POJIb XUMUYECKOT0 00pa3oBaHUA.
B nname conpanmnsanuy OHO SIBJISETCS OJHUM U3 YCIOBUHN (DOPMUPO-
BaHUS WHTEJJIEKTA JUYHOCTY U TAPMOHUYHOTO €€ Pa3BUTHUA.

CoBpeMeHHOMY YeJIOBEKY XUMUYECKUE 3SHAHUA HEOOXOAUMBI JJIA
npuolOpeTeHus: OOIEeKYJIbTYPHOTO YPOBHS, II03BOJISAIOINEr0 YBEPeH-
HO TPYAUTHCA B COIIUYME WM OTBETCTBEHHO YyUYaCTBOBATH B MHOT'000-
DPa3HO KU3HU 00IIIeCTBA, AJIA OCO3HAHUS BAXKHOCTU PA3YMHOTO OT-
HOIIIEHUSA K CBOEMY 30POBbIO U 3JOPOBBIO IPYIUX, K OKPYIKAIOIIEH
OPUPOJHOIL cpeie, AJA I'PAMOTHOTO IOBEIEHU A IIPYU UCIIOJIH30BaAHUN
Pas3INUYHBLIX MaTEPUAJIOB M XMMHUUYECKUX BEIIECTB B IIOBCEIHEBHOMN
JKUBHU.

XumMnueckoe o0pasoBaHme B OCHOBHO IITKOJIe ABJIAETCA 6230BHIM
II0 OTHOIIIEHUIO K CHCTeMe O0IIero XuMuuecKoro oopasosauus. I1os-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peain3yeT IIPUCYIIIUe
00IIIeMy XUMUUYECKOMY O0pasoBaHUIO KJIOUEBBLIE IIeHHOCTU, KOTO-
pble OTpakaioT rocyJapCTBeHHBIE, O0IeCTBeHHbIe U UHAUBUAYAIb-
HbIE TOTPEOHOCTH. OTUM OIPENeIAEeTCA CYIITHOCTD 00IIel cTpaTernu
00yueHUsi, BOCIHUTAHUS U PA3BUTHUA OO0YUAIOIIUXCA CPEICTBAMU
yueOHOTo IpeaMeTa « XUMUI» .

WNsyuenme mpegmera: 1) cmocobGCTBYyeT peau3anuyl BO3SMOKHO-
cTell AJid caMOpPas3BUTUA U (DOPMUPOBAHUA KYJIbTYPHI JUUYHOCTH, €6
o01eit U GYHKIIMOHAIBHOM I'PaMOTHOCTH; 2) BHOCUT BKJIax B (op-
MHPOBaHUE MBIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEN HOAPOCTKOB,
HaBBIKOB MX CAMOCTOSTEJbHOU y4YeOHOI AesTeIbHOCTU, dKCIepU-
MEHTAJbHBIX U MCCJIEMOBATEJIbCKUX YMEHUMN, HeoOXOAMMBIX Kak
B IIOBCEJHEBHOM *KU3HU, TAK U B IPO(ECCUOHAIBbHON NeATEJIbHOCTH;
3) 3HAKOMMUT CO CIeIU(PUKOI HAYUYHOrO MBIIIJIEHUS, 3aKJIaIbIBaeT
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OCHOBBI II€JIOCTHOT'O B3IVIAa HA € IMHCTBO IIPUPOALI 1 YeJIOBEKAa, AB-
JIeTCs OTBETCTBEHHBLIM 9TAIllOM B (DOPMUPOBAHUU €CTECTBEHHO-HA-
YYHOI I'PaMOTHOCTH HMOIPOCTKOB; 4) cIIocOOCTBYeT (hOPMUPOBAHUIO
I[EHHOCTHOTO OTHOIIEHMSI K €eCTEeCTBEHHO-HAYUYHBIM 3HAHUAM, K
IPUPOLE, K UeJIOBEKY, BHOCUT CBOI BKJAaJ B DKOJOTMUYECKOe 00paso-
BaHUe ITKOJbHUKOB.

HasBannble HampaBJIeHUA B O0yUeHUU XUMUU 00eCIIeumBaIOTCS
crIenu(PpUKOM comeprKatusa IpeaMeTa, KOTOPBIHN ABIAETCI meqaroru-
YeCKM aJalTUPOBAHHBIM OTPasKeHmeM 0a30BOWl HAYKU XUMHUU Ha
OIIPeZIeJIEHHOM dTalle €€ Pa3BUTHUA.

Kypc xuMum 0CHOBHOM IITKOJIBI OPUEHTHPOBAH HA OCBOeHUEe 00y-
YAONIIMUCA OCHOB HEOPTAHUYECKON XUMUU U HEKOTOPBIX TOHATUHN
¥ CBEJIeHU 00 OTIEeIbHBIX 00 beKTaX OPraHuYeCKO X MMUHU.

CTpyKTypa comepKaHuA mIpeaMeTa c(popMUpoBaHa HA OCHOBE CH-
CTEeMHOTIO IMoaAxXoaa K ero usdyuenuio. Comeprxanie CKIaabIBaeTCAa U3
CHUCTEMBI IIOHATUIN 0 XUMUUYECKOM dJIEMEHTE 1 BeIleCTBE U CUCTEeMbI
HOHATUNA 0 XUMHUYECKON peakiiuu. O0e 9T CHUCTEMbI CTPYKTYPHO
OpPTraHM30BAHBI IO IIPUHITUITY ITOCJIEI0BATEIHLHOTO PA3BUTUI 3HAHUH
Ha OCHOBE TEOPETUUECKUX IIPEeACTaBICHUN Pa3HOTO YPOBHSA: aTOM-
HO-MOJIEKYJISPHOTO yUYeHUsI KaK OCHOBBI BCEr0 €CTeCTBO3HAHUA,
ypoBHA Ilepuoamueckoro sakouna [1. I. MenaeseeBa Kak OCHOBHOTO
3aKO0HA XWMUU, YIEHUS O CTPOEHUM aToMa M XUMHUUYECKOU CBA3U,
IpeACTABIEHUN 00 9JIeKTPOJUTHUUECKOM AUCCOIMAIlU BEIeCTB B
pactBopax. TeopeTmuecKue 3HAHUS PacCMATPUBAIOTCSI HA OCHOBE
SMIITUPUUECKY TOJYUEHHBIX M OCMBICJIEHHBIX ()aKTOB, PA3BUBAIOTCS
oCJIeI0OBATEILHO OT OJHOTO YPOBHS K APYTrOMY, BBIIOJHAA (PYHK-
U O0BACHEHUSA U IIPOTHO3WPOBAHUSA CBOMCTB, CTPOEHUS U BO3-
MOKHOCTEHN IPAKTUUYECKOTO IPUMEHEeHUS U ITOJyUYeHUA U3ydaeMbIX
BeIIeCTB.

Takasa opraHu3aIusa CoOmepKaHusa Kypca CIIOCOOCTBYeT IIpecTaB-
JIEHUI0 XUMUYECKOI COCTaBIAIONIEN HAYUHONM KapTUHBI MUpPa B JIO-
TUKe e€ CUCTEeMHOM Mpupoabl. TeM caMbIM 00€eCIIeUrBaETCsI BOZMOK -
HOCTBH (pOPMUPOBAHUA §¥ 0OYUAIOMINXCS [[EHHOCTHOTO OTHOIIIEHUS K
HayYHOMY 3HAHUIO 1 METOJaM II0O3HAHNUA B HayKe. Ba)XHO Takke 3a-
METHUTH, YTO OCBOEHUE COePKaHtsAa Kypca IIPOUCXOAUT C IIPUBJIeUe-
HUeM 3HAHUU 13 paHee U3yUYeHHBIX KypcoB: «OKpyKaIOIUA MUD»,
«Buomorusa. 5—7 ximaccel» u «@Pusuka. 7 Kjace».

LETN U3YYEHUA YYEBHOIO NMPEAMETA «XUMUA»

K HampaBieHUIO TIEPBOCTEIIEHHON 3HAUMMOCTU IIPU peaan3aiun
oOpasoBaTelbHBIX QYHKIINI TpeaMeTa « XUMUI» TPAAUIITMOHHO OT-
HOCAT (OpMUPOBaHNE 3HAHNI OCHOB XMMUUYECKON HayKU KakK obJia-
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CTH COBPEMEHHOTO €CTECTBO3HAHUS, IIPAKTUUECKOU AeATeIbHOCTU
yeJIOBeKa M KaK OJHOT0 13 KOMIIOHEHTOB MUPOBOU KYJIbTYpPHI. 3ama-
Yya mpeaMeTa COCTOUT B (DOPMUPOBAHUY CUCTEMBI XMMUYECKUX 3HA-
HUUA — BasKHeUINUX (HaKTOB, HOHATUN, 3AKOHOB U TEOPETUUECKUX
TOJIOYKEHU, TOCTYIHBIX 0000IIIeHNII MUPOBO33PEHUECKOTO XapaK-
Tepa, s3bIKa HAYKW, 3BHAHUHN O HAYUYHBIX METOJAaX M3YUEHUS Be-
IIIeCTB U XUMUYECKUX PeaKIlnii, a TakKe B QOPMUPOBAHUY U PAa3BU-
TUU YMEHUH M CIOCOOOB MEeATEJbHOCTH, CBA3AHHLIX C IJaHUPOBA-
HUEeM, HaOJIOJeHeM U IPOBeJeHNEeM XUMUUECKOT0 9KCIIepUMeHTa,
coOJIIoIeHreM ITPaBUJI 6€30IIaCHOTO O0pAIIleHUs C BEII[eCTBAMU B II0-
BCEIHEBHOM KMU3HU.

Hapsany ¢ stum 1mesnu n3ydeHus OpeaMeTa B IporpaMMe YTOUHe-
HBI ¥ CKOPPEKTUPOBAHLI C YUETOM HOBBIX IIPUOPUTETOB B CUCTEME
OCHOBHOTO o0I1iero obpasoBauus. CerogHs B oOpasoBaHUU 0CO00
3HAUMMOII IPU3HAETCSA HANIPABJIEHHOCThL OOYUEHUA HA Pa3BUTHE U
caMOpas3BUTHE JUUYHOCTHU, (pOPMUPOBaAHIE €€ MHTEJJIeKTa U O0IIei
KyabTypbl. O6yueHe YMEHUIO YUNUTHCA U IIPOJOJIKATh CBOE 00pas3o-
BaHNE CaAMOCTOSITEJIbHO CTAHOBUTCA OJHON M3 BaXKHEUIMUX (MYHK-
i yueOHbIX IPEeIMETOB.

B ¢BA3U ¢ 9TUM IIpU M3yUYeHUU MpPeaMeTa B OCHOBHOM IIKOJIE J[0-
MUHUPYIOIee 3HaUeHre TPUoOpen TaKue e, KakK:

= hopMUPOBaHNE UHTEJJIEKTYAJIbHO PA3BUTON JUYHOCTHU, TOTOBOU

K caM0o00pasoBaHUIO, COTPYAHUUECTBY, CAMOCTOATEIHLHOMY IIPU-

HATUIO PeIleHnl, CIIOCOOHO afallTUPOBAThCA K OBICTPO MEHAIO-

IIMCSA YCIOBUAM JKU3HU;

= HANTPABJEHHOCTh OOyUYEeHWA Ha CHUCTEeMATUUYecKoe IIPUOoOIeHre
yJamuxcsa K CaMOCTOATEILHOM MO3HABATEJNLHOMN AeATeIbLHOCTH,
HaY4YHBIM METOJAaM II0O3HAHUA, (HOPMHUPYIOINIMM MOTHUBAIUIO U
pasBuUTHE CIOCOOHOCTEel K XUMUM;
obecrmeueHue yCJIOBUII, CIIOCOOCTBYIOIIUX MPHUOOPETEeHNIO0 00yUa-
IOIUMUCSA OIIBITA PA3HOOOPa3HON AeATeILHOCTY, IIOBHAHNA U ca-
MOIIO3HAHUS, KJIOUEBLIX HABBIKOB (KJIIOUEBBIX KOMIIETEHI[U),
UMENINX YHUBEPCAJIbHOE 3HAUEHUE JJIS PA3JINYHBIX BUIOB A€~
TeJIbLHOCTH;
dopMupoBaHUE YMEeHUI O0bACHATH U OI[eHWBATDH SIBJIEHUA OKPY-
JKaloIero Mupa Ha OCHOBAHUM 3HAHUM W OIBITA, IMOJYUYEHHBIX
IpU U3YUYEHUU XUMUU;
= (hopMuUpOBaHUE Y O0yUAIOITUXCA TYMAHUCTUUECKUX OTHOIIIEHUH,
TOHUMAHUSA IEHHOCTH XUMUYECKUX 3HAHUI AJIs BLIPAOOTKU 9KO-
JIOTUYECKU 11eJIecO00pPa3HOro IMIOBEeIeH!s B ObITY U TPY/AOBOI Aesi-
TEJIBHOCTH B IIeJIAX COXPAHEHUS CBOETO 3J0POBbA M OKPYIKao-
el IPUPOIHON Cpeabl;

XUMWUA. 8—9 knaccel 7



= pa3BUTHE MOTHUBAINU K 00YUYEHHNIO, CIIOCOOHOCTE K CAMOKOHTPO-
JII0O 1 CAMOBOCIUTAHMNIO HA OCHOBE YCBOEHUS O0IIeUYETOBEUECKIUX
IIeHHOCTeli, TOTOBHOCTU K OCO3HAHHOMY BBIOODPY Ipoduis 1 Ha-
IPaBJIEHHOCTHU AAaJbHEHNITero o0yueHu .

MECTO YYEBHOIO NPEAMETA «XUMWUA» B YYHEBHOM TMJIAHE

B cucreme o611ero oopasopanus « XUMUs» IPU3HaAHA 0053aTeb-
HBIM Y4eOHBIM IPEeJMeTOM, KOTOPBIM BXOJUT B COCTAB IIPEIMETHOMN
obsacTu «EcTecTBeHHO-HAyUYHbBIE IPEIMETHI» .

YueGHBIM IIJTaHOM Ha €€ mayueHue oTBegeHo 136 yueOHBIX ua-
COB — 10 2 U B HeJiesI10 B 8 1 9 Kjlaccax COOTBETCTBEHHO.

s Kamaoro Kjaacca IpegycMOTPEHO pe3epBHOe yuebHOoe BpeMs,
KOTOpO€e MOJKeT ObITh MCIOJB30BAHO YUYaCTHHUKaAMM 00pa3oBaTeJIb-
HOT'0 mpoIllecca B IieJsaX ()OPMUPOBAHUS BAPUATUBHOUN COCTABJISAIO-
el comep:KaHUA KOHKPETHOH paboueil mporpammbl. IIpu sTom
obsizaTesbHasA (MHBapUAHTHAA) YaCTh COAEPIKaHUA IIpeJMeTa, ycTa-
HOBJIEHHAA IIPUMEPHOI paboueil mporpaMMoii, 1 BpeMsi, OTBOAUMOE
Ha eé usyueHue, JOJKHbBI ObITH COXPaHEHbI IIOJTHOCTBIO.

B cTpykType npumepHOIii paboueii mporpaMMbl HAPAALY C ITOACHU-
TeJIbHOM 3alIMCKO BBIAEJIEHBI CJIeAyIOIIre Pa3aesbl:

= [IJTaHUPYyeMbIe Pe3yJIbTAaThl OCBOEHUs y4yeOHOro mpeamera «Xu-
MUsA» — JUYHOCTHBIE, MeTAIIPeAMeTHbIE, IPeIMeTHhIE;

= comeprKanme yueOHOro mpeaMeTa « XuMuA» 0 roJaM O0yUeHUs;

= IPpUMEPHOEe TeMaTUuUYecKoe ILJIaHUPOBaHue, B KOTOPOM JAeTaIu3M-

POBaHO coep:KaHue KaKJ0M KOHKPETHOHM TeMbl, YKa3aHbl KOJIU-

YeCTBO YacOB, OTBOAMMBIX Ha €€ M3yuyeHHe, U OCHOBHBIE BUBI

yu4eOHOI JeATeJbHOCTH YUEHUKA, (hopMupyeMble IPU U3YUEHUU

TeMbl, IPUBEJEH IIepeUeHb NeMOHCTPAIlNil, BBIIIOJHAEMBbIX YUU-

TeJeM, U IepedeHb PeKOMEHAYeMbBIX JaO0opaTOPHBIX OIBITOB U

OpaKTUYECKUX PAOOT, BHIMOIHAEMbBIX YUAIITUMUCH.
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COAEPXAHUE YYEBHOI0 NPEAMETA «XUMUA»

8 KJIACC

I'IepBOHaqaanble XUMUYeCKUe NoOHATUA

Ilpegmer xumun. Posib XuMum B :KU3HU UesgoBeKa. Teja u Bele-
ctBa. PusuuecKkue CBOIICTBA BelecTB. ArperaTHoe COCTOSHUE Be-
miecTB. IIoHATHE 0 MeTOAAaX MO3HAHUA B XUMUU. XUMUSA B CUCTEME
HaykK. HucThle BeliecTBa 1 cMecu. CIIocoObI pasiesieHusa CMeceii.

ATOMBI U MOJIEKYJIbI. XUMHUUYeCcKHre daeMeHTbl. CUMBOJIBI XUMU-
YeCcKHUX dJeMeHTOB. IIpocThie U CI0KHbBIE BelecTBa. ATOMHO-MOJIEe-
KYJIAPHOE yUeHUe.

Xumuueckas (popmysaa. BaaleHTHOCTh aTOMOB XUMUYECKUX dJIe-
MEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocUTeJIbHAs
aTromHasa macca. OTHocuTesbHaA MOJIEKYJIsApHasa macca. MaccoBasa
IOJIA XUMUUYECKOTO 5JIeMEeHTA B COeIUHEeHN .

dusuvecKkre U XUMUUYECKHUE ABJIEHUA. XUMHUUECKasd PeakIiiua u
eé mpu3HaKMu. 3aKOH COXPAaHEeH!sS MAacChl BeIecTB. XUMHUYECKUe
ypaBHeHuA. Kiaccudpukanusa XUMUIUYECKUX peaKknuii (coefuHeHNd,
pasiosKeHUs, 3aMeIleHn s, 00MeHa).

XuMnuecKUY 9KCIIEPUMEHT: 3HAKOMCTBO C XUMUUECKOH IIOoCyI0M,
c IIpaBuJIaMu PabOThI B Ja00OpaTOPUM U IIPpUEMaMU OOpAaIleHus ¢ Ja-
6OpaTOPHBIM O0OPYZOBaHMEM; M3yUeHHe U omucaHme (PU3UUIECKUX
CBOIiCTB 00pasIioB HEOPTaHUUECKUX BeIeCcTB; HabOIoneHre (pusmue-
ckux (IIaBIeHWe BOCKAa, TasdHUe JIbAa, pacTUpaHUe caXapa B CTYIIKe,
KUIeHre 1 KOHJEeHCAIIUI BOJbI) U XUMHUUeCcKuX (TopeHne CBeun, IIpo-
KaJIUBaHUe MEeTHOU ITPOBOJIOKH, B3aMMOIEHCTBIE MeJja C KUCJIOTOMH)
SABJIEHU, HAOJIIOIeH1e 1 ONMMCcaHre IPU3HAKOB IIPOTeKAHUA XUMUUe-
CKUX peakIuil (pasjiosKeHne caxapa, B3amMOJAeHCTBUE CEPHOU KUC-
JIOTHI C XJIOpUAOM Oapus, pasiokenue ruapokcuaa meau(Il) mpu ma-
TpeBaHUNM, B3anMOAeMCcTBIE Kejes3a ¢ pacTBopoM couiu menu(Il)); us-
yueHre CcIoco0OB pasfeaeHus cMmeceil (C IIOMOINBIO MATHUTA,
¢unabpTpoBaHUe, BbIIapUBaHWE, AUCTUIIAIUSA, Xpomartorpadusd),
IpOBeJieHIe OUNCTKHY ITIOBAPEHHO CcOJIi; HAOIIoAeHe U OIICatHe pe-
3yJBTATOB IIPOBENEHUS OIIbITa, UJLTIOCTPUPYIOIIEro 3aKOH COXpaHe-
HUSA MacChl; CO3aHNe MOJeJIel MOJIeKy.JI (IITIapoCTePKHEeBhIX ).

BaxHelwme npeacTaBUTENN HEOPraHUYECKUX BELLECTB

Bosnyx — cmech raszos. CocraB Bosnyxa. Kuciopon — ssiemeHT 1
mpocTtoe BelllecTBOo. HaxosxIeHue Kuciopoja B IIpupope, Qusmue-
CKUe U XMMHUUecKue cBovcTBa (peakiuu ropenud). Oxcunbl. Ilpu-
MeHeHUe Kucaopona. CocoOn! IosiyyeHUA KUCJI0poAa B jslabopaTo-
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pUU U IIPOMBIIIJIEHHOCTH. KPyroBopoT KHCJIOPOAa B IIPUPO/IE.
0O30H — ayutoTponHAaA MOAUMUKAIIUA KUCJI0POIA.

TennoBoii s(p@PeKT XUMHUUECKON peaKIuM, TePMOXHUMUUYECKUe
ypaBHEHUA, 9K30- U 9HAOTEePMHUUECKUEe PeaKIuu. TOnanBO: yroab u
MeTaH. 3arpssHeHHe BO3[yxa, yCUJIeHNe IIapHUKOBOro sddexra,
paspylieHue 030HOBOTO CJIOA.

Bopopoa — syieMeHT U IIpocToe BelrlecTBO. Haxo:kaeHre BOgOPO-
Ia B mpupoje, husuuecKkre 1 XUMUYEeCKNe CBOMCTBA, IIPUMEHEeHNeE,
CIIOCOOBI IMoJIyueHusi. KucIoThI U cou.

KommuectBo BeriectBa. Mosis. MossspHas macca. 3aKoH ABoraapo.
MosnspHbIii 00BbEM ra3oB. PacuéTsl 110 XUMUUYECKUM YPABHEHUSM.

dusnuecKkue cBoOMicTBa BOALI. Boma Kak pacTBOpuTesib. PacTBo-
pol. HachlleHHbIe 1 HEHACBHIIIIEHHBIE PACTBOPLI. Pacmeopumocmsv
seuecms 8 800e.! MaccoBasi MOJIsI BeIlleCTBA B pacTBoOpe. XuMuue-
ckme cBoiicTBa Boabl. OcHoBaHUs. PoJIb PacTBOPOB B IIPUPOJE U B
JKUB3HU UesjoBeKa. KpyroBopoT BoOAbI B IpHUPOJe. 3arpA3HeHne IIpu-
pomHBIX BoA. OXpaHa 1 OYMCTKA IPUPOAHBIX BOJ.

Knaccupukamusa meopranndeckux coegunenuii. Oxcunnli. Kiaac-
cudpuKanusa OKCUIOB: coJieobpasyroinue (OCHOBHBIE, KHCJIOTHBIE,
amdoTepHble) m HecoJsieobpasyrorue. HomMeHKJIaTypa OKCHIOB
(MexkOyHapomHad W TpUBUAJbHAA). PUNMUECKHEe W XUMHUYECKUe
cBomicTBa oKCcuAOB. IlosryueHre oKCHUI0B.

OcHoBanusa. Kiaccuuraiiusa OCHOBAHUN: IIEJOUYN U HEPACTBO-
puMbie ocHOBaHUsA. HoMeHKJIaTypa OCHOBAaHUU (MeKAyHApOIHAA 1
TpUBUAJIbHAA). PU3UUECKUE U XUMUUYECKHE CBOMCTBA OCHOBAHUMA.
IToryuenue ocHOBaHUI.

Kucnorei. Kiaaccudpurkamusa xwuciaor. HomeHKJaTypa KHCJIOT
(MexkOyHapomHad U TpUBUAJbHAA). PUNMUECKHEe W XUMHUYECKUe
cBoiicTBa KucioT. Psag aktusuoctu metasnoB H. H. Bekerosa. Ilo-
Jy4yeHUe KUCJIIOT.

Conu. Homenkarypa coJsieli (MeXIyHapOoagHASA M TPUBUAJIbHAA).
dusnuecKkue 1 XUMHUUECKUe cBoiicTBa coJieii. [lonyuenue comeii.

Tenermueckasa cBA3b MEXKAY KJacCaMH HEOPraHWYECKHUX COeqU-
HeHUu.

XUMUUECKUN 9KCIIEPUMEHT: KaUueCTBEHHOEe OIpeiesieHre COoaep-
JKaHUA KMCJIOPOoJia B BO3AyXe; IMoJyueHne, coOupaHnue, paciio3HaBa-
HIe U U3yUYeHNre CBONCTB KHCJI0POo/ia; HAOIogeHe B3auMOIeCTBU A
BEIIEeCTB C KUCJIOPOAOM 1 YCJIOBUSA BOBHUKHOBEHUA U IPEKPAIIIeHU A
ropeHus (moskapa); oO3HaKOMJIeHUEe ¢ oOpasimaMu OKCHUI0B U OIIMCa-
HIEe WX CBOICTB; IIOJIyUeHNe, coOMpaHue, paciio3HaBaHUe U U3yue-

1 KypcuBom o6o3HauUeH yueOHBINI MaTepua, KOTOPBIA M3ydyaeTcs, HO He
BBIHOCHUTCSA Ha IIPOMEKYTOUYHYIO 1 MTOT'OBYIO aTTeCTalnuio.
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HUe CBOMCTB BoAOpoja (ropeHue); B3BanMOAeiCTBUE BOJAOPOAA C OK-
cugom menu(1l) (Bo3MOKHO MCIIOJIbL3OBaHME BUIEOMAaTePUAaJIOB); Ha-
OJfomeHIIe 00PAas3IloB BeIeCcTB KoJMuecTBOM 1 MOJIb; MccaegoBaHUE
0COOEHHOCTEl pPACTBOPEHHUS BeIeCTB C PAa3JIUYHON PacTBOPUMO-
CTBHIO; IIPUTOTOBJIEHE PACTBOPOB C OIIPEeJIEHHOI MacCOBOM HOJIei
PacTBOPEHHOIO BellleCTBa; BBANMO/IEICTBYE BOABI C MeTaiamMu (Ha-
TpueM W KaJjblueMm) (BO3MOXKHO HCIIOJIL3OBAaHWE BHJeOoMaTepua-
JIOB); OIIpejie/ieHre PACTBOPOB KHUCJIOT M1 IIeJIoueil ¢ IIOMOIIbIO MH-
IUKATOPOB; UCCJIeIOBaHNEe 00PA3I[OB HEOPraHNYEeCKUX BEIIeCTB pas-
JUYHBIX KJACCOB; HaOJIO[eHe N3MEeHEeHUsI OKPACKU MHAUKATOPOB
B pacTBOpax KHUCJOT U IIfeJioueil; n3yuyeHrne B3auMOAeMCTBUA OKCH-
na menu(Il) ¢ pacTBOopoM cepHOIl KHCJIOTHI, KMCJIOT C MeTaJlJIaMH,
peaxkmnuii HedTpaausalui; IoJydeHrne HepacTBOPUMBIX OCHOBAHUI,
BBITECHEHME OJHOT0 METAaJJja APYIUM M3 PACcTBOPA COJIH; PeIlleHue
SKCIIePUMEHTAJbHBIX 3a7a4 II0 TeMe «BakHelIre Kjaacckl Heopra-
HUYECKUX COCIUHEHUN » .

MNepuopnyeckuii 3akoH u Mepuoguyeckas cucrema
xumuveckux anemeHToB [l. U. Menpeneea. CtpoeHune atomoB.
Xumunyeckas cBa3b. OKMCAUTENIBHO-BOCCTAHOBUTENIbHbIE peaKLUm

IlepBble MONIBITKY KJaacCUPUKAIINYA XUMUIECKUX 9J1eMeHTOB. I1o-
HSTHE O I'PYNIIaX CXOJHBIX 9JIeMEHTOB (II[eJIOUHBbIE U IEeJIOUHO3e-
MeJbHbIE METAJLJIbI, TaJOreHbl, MHEPTHbIE Iradbl). JJIeMEeHThI, KOTO-
pule 06pasyoT aM(OTepHbIe OKCUIbI ¥ TUAPOKCHUILI.

Ilepuoguueckuit 3akoH. Ilepumognueckass cucTeMa XUMHUUYECKUX
snemeHnToB [l. 1. MennesneeBa. KopoTkonepruogHasa u AJIMHHOIIEPU-
onHasi popmbl IleproauyuecKol cCuCTEMbl XMMHUUECKUX DJI€MEHTOB
. Y. MenneneeBa. Ilepuoasl u rpynmnbl. @Pu3myecKuil CMBICI 1O-
PAIKOBOTO HOMEPa, HOMEPOB IIePUOIa U I'PYIIILI 9JIEMEHTA.

Crpoenue atroMmoB. CocTaB aTOMHBIX Anep. 130Tonbl. DJIeKTPOHBI.
CrpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB ITepBhIX 20 XUMHUUECKUX
snemeHTOB Ilepumonmnueckoit cucremsl [l. 1. MengeneeBa. Xapakre-
PHUCTHKA XMMHUYECKOTr0 9JIeMeHTa 10 ero IIoJIoKeHuio B I[lepuonuue-
ckoii cucreme . 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEeHHUA Pajuyca aTOMOB XUMUYECKUX dJIe-
MEHTOB, METAJJINUYECKUX U HeMeTaJINYeCKUX CBOMCTB II0 IPyIIIam
u nepuogam. 3HaueHue Ilepuonuueckoro sakoHa u Ilepuoguueckoit
CHCTEeMbl XMMUUYECKUX 9JIEMEHTOB IJIA PAa3BUTUS HAYKU U IIPAKTHU-
ku. [I. 1. MeunpeneeB — yUEHBIN U IPaKIaHUH.

Xumuueckasa cBs3b. KoBajieHTHadA (IIoJspHAsS U HeEHOJApPHAasd)
CBfA3b. JJIEKTPOOTPUILATEIHLHOCTh XUMUUYECKUX 9J1eMeHTOB. MloHHasA
CBA3b.
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Cremnens okuciaeHusa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHEIE PeaK-
muu. IIpoiecchl OKUCIEHUA 1 BOCCTaHOBIeHUsI. OKUCIUTENN U BOC-
CTaHOBUTEJIN.

XUMUUYECKUil 9KCIIePUMEHT: U3yUueHre 00pas3IioB BeIleCTB MeTaJI-
JIOB U HEMETAJLJIOB; B3aUMOJENCTBUE T'MAPOKCUAA IIMHKA C PACTBO-
paMu KUCJIOT U ITleJI0OUei; TpoBeJeHNe OIIBITOB, UITIOCTPUPYIOITUX
OpUMepPbl OKMCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX pPeaKIuil (ropeHue,
peakIuy PasioKeHnd, COeTUHEHU ).

MexnpeameTHble CBA3MN

Peanuzanusa Me)KOpPeAMETHBIX CBs3el NPU HUIYUEHUN XUMUU
B 8 KJracce OCyIIleCTBIAETCA Yepes UCII0Ib30BaHUE KAK OOIIIX ecTe-
CTBEHHO-HAYYHBIX ITIOHATHUMN, TAK ¥ TOHATUMN, ABIAIOIIUXCA CUCTEM-
HBIMU JIJI OTAEJbHBIX IPEeIMETOB eCTeCTBEHHO-HAYUHOTO ITUKJIA.

OO61e ecTeCTBEHHO-HAYYHbBIE TOHATUA: HAYYHBIA (PAKT, TUIIOTE-
3a, Teopus, 3aKOH, aHAJNN3, CUHTE3, KJacCu(pUKaIUa, IIePUuogmud-
HOCTb, HaOJIOJeHUe, 9KCIePUMEHT, MOJeJupPOoBaHue, M3MepPeHUe,
MOZeNb, ABJIECHUE.

dusuKa: MmaTepusd, aToM, 9JIeKTPOH, IIPOTOH, HEHTPOH, MOH, HY-
KJIAJ, U30TONbI, PAANO0aKTUBHOCTb, MOJIEKYJIa, 9JIEKTPUUECKUH 3a-
pPAI, BEIIEeCTBO, TeJI0, 00BEM, arperaTHOE COCTOSHIE BEIIeCTBa, ras,
dusuUecKue BeIWUYUHBI, €IUHUIIBI N3MEPEHUsI, KOCMOC, IJIAHETHI,
3Bé3anl, CostHIE.

Buosaorusa: ¢gorocunTes, Apixanue, 6uochepa.

T'eorpadus: armocdepa, ruapochepa, MUHEepPaabl, TOPHbIE IIOPO-
IbI, TIOJIe3HbIe NCKOIIaeMble, TOILJINBO, BOJAHBIE PECYPCHI.

9 KJIACC

BewectBo U xummnyeckas peaKuusa

Ilepuonmnueckuii 3akoH. Ilepmogmueckas cucreMa XUMHUYECKUX
snemeHTOB [I. 1. MengeneeBa. CTpoernre aToMOB. 3AaKOHOMEDPHOCTH B
U3MEHEeHUUN CBOMCTB XMMUUYECKUX 9JIEMEHTOB IIEPBBLIX TPEX IIEPUO-
OB, KaJIs, KAJbIIUA 1 UX COeIUHEHNI B COOTBETCTBUH C IIOJOKEHM-
eM sJIeMeHTOB B Ilepuoamueckoii crucTeMe 1 CTPOeHEeM UX aTOMOB.

CTpoeHue BeliecTBa: BUAbI XUMUUYECKOMN cBa3u. TUIIBI KpucTa-
JUYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BeIleCTBA OT TUIIA KPU-
CTAJIJINYECKON PEINETKY U BUAA XMUMUYECKON CBA3U.

Knaccupurammusa m HOMEHKJATypa HEOPraHUUYECKUX BeIecTB
(MexOyHapomHasa U TpUBUAJIbHAA). XUMHUYECKHE CBOICTBaA Be-
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IIeCTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJacCcaM HEOPraHMYEeCKUX CO-
eqUHEeHUH, TeHeTUUeCKas CBsI3b HEOPTAHUUYECKUX BEIIeCTB.

Kiraccupuranmsa XUMUUeCKUX PeaKI[Ui 10 PasINIHbIM IIPU3HA-
KaM (II0 YMCJIY ¥ COCTABY YUACTBYIOIIUX B PeaKI[NH BEII[eCTB, II0 Te-
miIoBoMy 3M(deKTy, Mo U3BMEHEeHUIO CTelleHeill OKMCIeHUS XuMuue-
CKUX 9JIEMEHTOB, IO O0paATMMOCTH, II0 YYaCTHUIO KaTajausaTopa).
9K30- U SHAOTEPMHUUECKUE PEaKIINU, TEPMOXUMHUUECKUE ypaBHe-
HUA.

IToHATHE 0 CKOPOCTH XMMHUUECKOI peakiunu. [lousaTue 06 oopaTu-
MbBIX ¥ HEOOPATUMBIX XUMUYECKUX peakIiuax. [[oHATre 0 TOMOTeH-
HBIX U T'eTePOTeHHBLIX peaknusx. IIonamue o xumuieckom pasHo-
secuu. Paxmopul, 8AUAIOUWUE HA CKOPOCMb XUMUYECKOU PeaKyuu U
NOJIONHCEHUE XUMULECK020 PABHOBECUS.

OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, 3JIEKTPOHHBIH 6a-
JIAHC OKMCJIUTEJbHO-BOCCTAHOBUTEJNBHON peaknuu. CocrasiieHue
ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKITUNA C UCIIOIb-
30BaHMEM MeTO/la 9JIEKTPOHHOIO OajiaHca.

Teopus 5IeKTPOSUTUUYECKOH AUCCOIMMAIIAN. DJIEKTPOJUTHI U He-
SJIEKTPOJUTHI. KaTuoHbl, aHMOHBI. MexXaHM3M IUCCOIIUAIIUU Be-
IIIEeCTB C PA3JIUUYHBIMU BUAAMU XUMUUECKOIi ¢cBaA3u. CTelmeHb JUCCO-
nuanuu. CuibHbIE U cJIa0ble 3JIeKTPOJUTEI.

Peaxiiuu moHHOTO 0OMeHa. YCJIOBUA MIPOTEKAHUA PeaKI[uil MOH-
HOro oOMeHa, IOJHbIE U COKPAIIEHHbIE NOHHBIE YPAaBHEHUS Peak-
muii. CBolicTBa KUCJIOT, OCHOBAHUM U COJIell B CBeTe IIPeACTaBIeHI
00 9JIEKTPOJUTHUUYECKON aucconuanuu. KauecTBeHHbIe peaKIluy Ha
uoHbl. ITonamue o zudpoause coneil.

XUMUYECKHUIl SKCIEPUMEHT: O3HAKOMJIEHHE C MOAeJIAMU KpPHU-
CTAJIINYECKUX PEIIETOK HeOPraHWUeCKUX BEIeCTB — METAJIJIOB U
HeMeTaJJIOB (rpaduTa 1 aamMasa), CJIOKHBIX BeIllecTB (XJiopuaa Ha-
TPHU); UCCIETOBAHNE 3aBUCUMOCTHU CKOPOCTY XUMUUYECKON peaxIiuu
OT BO3IEUCTBUS PA3JUUYHBLIX (DAKTOPOB; MCCJIEAOBAHUE DJIEKTPOIIPO-
BOJTHOCTH PAcCTBOPOB BEINECTB, IIPOIlecca AUCCOIUAIIUU KIUCJIOT, ITe-
Jioueii 1 cojieil (BO3MOIKHO MCIIOJIb30BaHNE BUAEOMATEPUAJIOB); IIPO-
BeleHNe OMNbITOB, MJIIIOCTPUPYIONINX IIPU3HAKU IIPOTEKAHUSA peak-
nuii moHHOro oOmeHa (oOpasoBaHUe oOcajgKa, BbIAEJIEeHWE Tasa,
obpas3oBaHMUe BOIbI); OMBITOB, UJJIIOCTPUPYIOITUX TPUMEPHI OKMCJIU-
TeJIbHO-BOCCTAHOBUTEJIbHBIX PeaKkIuili (ropeHue, peakIlum pPasJo-
JKeHUs, COeUHeHNs); Paclio3HaBaHNe HEOPTaHUUECKUX BEIeCTB C
IOMOIIbI0 KAUECTBEHHBIX PEaKIINii Ha WOHBI; pelleHre 9KCIIepU-
MEeHTaJbHBIX 3a1a4.

XUMWUA. 8—9 knaccel 13



Hemetannbl u ux coegmHeHus

O61asa xapakTepucTuka rajoreHoB. OCOGeHHOCTH CTPOEHUS aTo-
MOB, XapaKTepHble cTeneHu okuciaeHus. Crpoenne u pusuUecKUe
CBOMICTBA IIPOCTBLIX BEIIECTB — rajIOTeHOB. XMMUUYECKHEe CBOMCTBA
Ha IpuMepe xJopa (B3ammojelicTBUe C MeTajllaMi, HeMeTaJLJIaMu,
miesiouamMu). XJaoposogopoa. CondgHasa KMCJIoTa, XUMUYECKe CBOM-
CTBa, MOJIyuYeHue, mpuMeHeHne. JleficTBUe XJiopa U XJOPOBOAOPOAA
Ha OpraHu3M uUejioBeKa. BasKHeHIIre XJOPUAbI U UX HaXOXKIEHUe
B IIPUPO/IE.

Ob61asa xapakTepucTuka sjaeMeHToB VIA-rpynnsl. OcobeHHOCTU
CTPOEHUS ATOMOB, XapaKTePHbIE CTEIIeHN OKUCJIEHU.

CrpoeHue n GpusUUeCKUE CBOMCTBA MPOCTHIX BEIECTB — KUCJIO-
poza u cepbl. AJLJIOTPOIIHBIE MOAM(PUKAIIY KUCJIOPOaa U cepbl. X1-
MuuecKue cBoiicTBa cepbl. CepoBomopos, CTpoeHMe, (PU3UUECKUEe U
XxuMudYecKue cBoiicTBa. OKCUABI cepbl KaK IPEeCTaBUTENN KUCIOT-
HBIX oKcugoB. CepHas KMCJIOTa, (pusnUecKre U XUMHUUYECKUe CBOI-
cTBa (00IIMe KaK HIpPEeNCTAaBUTEJNA KJjacca KHCJIOT U cHenuuye-
ckme). XuMHUUYeCcKe peaKkiui, JeKalliie B OCHOBE IPOMBIIIJIEHHOTO
cmocoba moJiyuyeHUA cepHOM KucaoThl. I[Ipumenenue. Conu cepHOM
KMCJIOTHI, KaueCcTBeHHAs peaKIius Ha cyJjabdar-uon. HaxoxaeHue
cepnl U €€ cCoeqMHEHNH B IpUpoae. XUMUUECKOe 3arpsa3HeHre OKPY-
JKaIoIel cpelbl COeAUHEHUAMU cephl (KUCIOTHBIE NOMKIU, 3arpAs-
HeHUe BO3AyXa U BOAOEMOB), CIIOCOOBI €r0 ITPEeIOTBPAIIeHU .

O6mas xapakTepucTuKa 3j1eMeHTOB VA-rpynnbel. Oco6eHHOCTH
CTPOEHUS aTOMOB, XapaKTepPHbIE CTEIIeHU OKUCJIEHU .

AsoT, pacupocTpaHeHUe B IpUpPoOe, GU3MUeCKUe U XUMUIECKUE
cBoiicTBa. KpyroBopot azora B mpupoje. AMMHuak, ero GusndecKue
U XUMHUUYECKHe CBOICTBAa, IOJyueHune u npumenenue. Coaum aMMmo-
HUuA, uX pusnuUecKue 1 XUMUUYeCKUe CBOMCTBA, mIpuMeHenne. Kaue-
CTBEeHHAs PeaxIlus Ha MOHbI aMMOHUA. A30THAS KUCJIOTA, €€ IIOJy-
yeH1e, PU3nUecKre U XUMHUUeCKUe cBolicTBa (00Iie KaK mpeacTa-
BUTEJII KJacca KHCIOT u cruenuduyeckue). Mcmoab3oBaHue
HUTPATOB U COJIE aMMOHM!S B KaueCTBe MUHEPAJIbHBIX YIOOPEeHUI.
Xumuueckoe 3arpsasHeHHe OKpPYsKallleil cpeabl COeNMHEHUAMU
asora (KUCJIOTHBIE MOKIU, 3arpsA3HeHne BO3AyXa, IIOYBBI U BOLOE-
MOB).

dochop, anaorponusie mogupuramuu pocdopa, pusnueckue u
xumuuecKkue cBoiictBa. Okcun dpochopa(V) u pochopuaa Kucaora,
dusmuecKkre U XUMUYECKUEe CBOICTBA, IoJyueHue. Mcrmosab3oBaHue
dochaToB B KauecTBe MUHEPAJIbLHBIX VIOOPEHIIA.

Ob1asa xapakTepucTuka saeMeHToB IVA-rpynnsl. OcobeHHOCTU
CTPOEHUS ATOMOB, XapaKTePHbIE CTEIIeHN OKUCJIEHU.
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Vraepon, aysIoTPOIHBIE MOAUMDUKAIIAY, PACIIPOCTPAHEHE B IIPU-
poze, pusuuecKue u XuMHUUecKue cBoiicrea. Axcopoius. Kpyroso-
port yriepoma B mpupoze. OKcumbl yriieposa, nx (pusnuecKue u Xu-
MHUUYecKUue CBOMCTBA, MeCTBUE Ha KUBbIE OPTAHU3MBI, IIOJyUYEHUE
U IIpUMeHeHNe. OKOJOrnuecKue IIpodaeMbl, CBA3aHHbBIE C OKCUIOM
yrimepoaa(IV); rumoresa TiIo0aJbHOTO HOTEIJIEHUS KJIUMATAa; Iap-
HUKOBBIN a()(PeKT. YroabHasad KUCJIOTA U €€ COIU, X (PU3uUecCKUe 1
XUMUYECKUe CBOMCTBA, MOJyUYeHHe U NmpuMeHeHue. KauecTBeHHasd
peakmnus Ha KapOoHaT-MOHBI. Mcmoab3oBaHue KapOOHATOB B OBITY,
MeauIlHe, IPOMBITIIJIEHHOCTHU U CEJIbCKOM X03AHCTBe.

IlepBoHaUaIbHBIE MOHATUA 00 OPraHWUYECKUX BeIlecTBax Kak
0 coeqUHEHUAX yriaepona (MeTaH, 9TaH, dTUJIEH, alleTUJIeH, 9TaHOJI,
TINIePUH, YKCYCHAs Kucaora). Mdx cocmas u xumuieckoe cmpoe-
nHue. IloHATHE 0 GMOJOTMUYECKN BasKHBIX BeIleCTBaX: KUpax, 0OeJi-
KaX, yIVIeBOJlaX — U UX POJIN B JKU3HU UYejoBeKa. MamepuaibHoe
e0uHCMaB0 OP2aHUYeCKUX U HeOP2AHUYECKUX COCOUHeHUIL.

KpemHunii, ero pusnueckue u XMMHUUYeCKHUe CBOMCTBA, MOJyUYeHNe
u npumenenue. CoequHeHNs KpeMHUsA B npupozae. O0imue mpen-
craBienus 06 okcuge kpemuusa(IV) u kpemuueBoi kucaore. Cuim-
KaTbl, UX HCIIOJb30BaHUE B OBITY, MEeIUIIUHE, IIPOMBIIILJIEHHOCTH.
BaxcrHellutue cmpoumeJibHble MAMeEPUALbL: KePAMUKA, CMeK0, Ue-
MmeHm, 6emon, xHcese3obemon. IIpobremvL 6€630nacH020 UCNOSLbIOBA-
HUS CMPOUMENbHbLX MAMePUALos 8 NOBCEOHe8HOI HUSHU.

XuMHUYeCKUH 9KCIEPUMEHT: M3ydeHUe oOpas3oB HeopraHuue-
CKHX BeIIeCTB, CBOWCTB COJISHOW KHCJOTBLI; IIPOBeleHHe Kaue-
CTBEHHBIX PEaKIIUi Ha XJOPUA-UOHBI U HAOIIOAeHe TPU3HAKOB UX
OPOTEeKAHU; OIBITHI, OTpaskKamIine (GU3NUecKue U XUMUUECKUe
CBOIICTBA rajIOTEeHOB W UX COeAUHEHUII (BO3MOKHO MCIOJb30BAHUE
BUAEOMATEPUAJIOB); OBHAKOMJIEHNE ¢ 00pas3naMu XJOPUAOB (raJio-
TEeHUIO0B); O3HAKOMJIEHUE C 00pas3maMu Cephbl M €€ COeIMHEeHUAMU
(BOBMOKHO MCIOJb30BaHNE BUAEOMATEPUAJIOB); HabJIIOIeHUE TPO-
mecca oOyIVIMBAaHUS caxapa IoJ JeHfCcTBHeM KOHIIEHTPUPOBAHHON
CEepHOM KUCJOTHI; M3YUeHNEe XMMHUUYECKUX CBOMCTB pas3baBJIeHHON
CEepPHOII KUCJIOTHI, MPOBEAeHNEe KaUYeCTBEHHOU pPeaKI UM Ha CYJIb-
dar-noH 1 HabJIIOAEHNE IPU3HAKA €€ MPOTEeKAaHUsI; O3HAKOMJIIeHUEe
¢ ¢dusuyecKUMHU CBoOiicTBaMHU asoTa, Qochopa ¥ UX COeTUHEHUN
(BOBMOYKHO HCHIOJIb30BaHME BUAEOMATEPUAJIOB), obOpasiiamMm asoT-
HBIX U (POCPOPHBIX yAOOPEeHUi; moyUueHne, cobupanue, pacio3Ha-
BaHIe U U3yUeHUe CBOMCTB aMMMaKa; IIPOBeAeHNe KaueCTBEHHbBIX
peakIuii Ha MOH aMMOHUA U (ochaT-uoH U U3yUeHUe IPU3HAKOB
X IPOTEeKaHUsA, B3aUMOAENCTBHE KOHIIEHTPUPOBAHHONW a30THOM
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KHCJIOTHI C MeJbI0 (BO3SMOYKHO MCIIOJb30BaHNE BUIEOMAaTEPUAJIOB);
usyueHne Mojesiell KpUCTAJJINUYEeCKUX PEIIETOK ajiMasa, rpadura,
dynnepeHa; o3HaAKOMJIEHHE C TIIPOIECCOM alcOpOIIMM PaCTBOPEH-
HBIX BEINeCTB aKTUBUPOBAHHBLIM YIVIEM U YCTPOMCTBOM IIPOTHBOTA-
3a; MmoJiyueHue, coOMpaHue, pacIo3HaBaHUe W M3yUeHLe CBOMCTB
YIVIEKHCJIOTO T'a3a; MPoBeeHe KaUeCTBeHHBIX PeaKIuii Ha Kap0o-
HaT- ¥ CUJIUKAT-UOHLI U N3yUeHle IPU3HAKOB UX IPOTEKAHUA; 03-
HaKOMJIEHUE C IPOAYKITNEeN CUINKATHOMN IIPOMBIIIIIEHHOCTH; Pellie-
HUe SKCIIePUMEeHTAJbHBIX 3a7a4 II0 TeMe « BakHelIne HeMeTa JIbl
U UX COETUHEHU» .

MeTtannbl n ux coeguHeHun

O61as XapaKTepUCTUKA XUMUUYECKUX 9JIEMEHTOB — MeEeTaJJI0B
Ha OCHOBAHUU UX MOJIOKeHuA B [leproamnduecKoit cucTreMe XuMuue-
ckux saeMeHTOB [[. 1. MenneneeBa u ctpoeHusa aromoB. CTpoeHue
MeTa/LsIoB. MeTalinuecKas CBA3b M MeTaJandyecKas KPUCTAJIN-
yecKas PeIréTKa. JJeKTPOXUMUUYECKUN PAS HaIPAKeHU MeTaJ-
J0B. PuUsnUecKNre U XUMUUeCcKHe cBoiicTBa MeTaiioB. O01iue cio-
COOBI MOJYyUYEHUA MeTalJ0B. IIoHATHEe 0 KOPPO3UU MEeTaJJ0B, OC-
HOBHBIE CITOCOOBI 3AIUTHI X OT Koppo3uu. Cuiaassl (CTalb, YYTYH,
IIOPAIOMUHNM, OPOH3a) U UX IPUMEHeHUe B ObITY 1 IIPOMBIIIIIEH-
HOCTH.

IITenounblie METAJIBI: TTOJOKeHUe B [leprognuecKoil cucTemMe Xu-
mMuuecKkux anemeHToB [I. 1. MenpgeseeBa; cTpoeHre UX aTOMOB; Ha-
XOMKJeHue B mpupoze. PuamuyecKue M XMMUUYECKHUe cBovicTBa (Ha
npumMepe HaTpud 1 Kaausa). OKCUAbl U TUAPOKCUABI HATPUA U Ka-
aus. IIpruMeHeHMe IIeJJOYHBIX METAJJIOB 1 UX COeAMHEeHMA.

IIlesouHO3eMeNbHBIE METAJABI MAarHUN M KaJbI[UN: OJOKEHUE
B Ilepuogmueckoit cucreme xumuueckux ajiemeHToB I[. 1. Menne-
JeeBa; CTPOEHNE MX aTOMOB; HaXOKJeHUe B Ipupoae. Pusuyueckue
U XUMHUUYECKNe CBOMCTBA Maruus U KaJblusd. BaskHelne coeqruue-
HUA KaabIuda (OKCHUI, TUAPOKCHU, coyin). JLECTKOCTDH BOABI U CIIOCO-
ObI €€ ycTpaHeHud.

AsrromMmuHuii: mojgokenue B Ilepmommueckoil cucTeMe XMMHUUe-
cxux aaeMeHToB [I. V1. MeHIeseeBa; cTpoeHe aToMa; Hax0KIeHre
B rpupojge. PusnuecKre U XUMUUECKNEe CBOMCTBA ATIOMUHUA. AM-
¢doTepHBIE CBOMICTBA OKCHUIAa U TUAPOKCHUIA ATIOMUHUA.

Kemeszo: monoxkenne B IlepumogmuecKoil cucTeMe XUMUUYECKUX
snemenToB [l. VI. MeHmeseeBa; CTpoeHME aTOMa; HaXOXKJIeHUE B
npupone. PusnuecKre 1 XUMUUYECKUe cBoMcTBa skenesa. OKcumsl,
rugpokcunbl u coan kemesa(ll) u xemnesza(Ill), ux cocras, cBoiicTBa
U TIOJIyUeHue.
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XUMUYECKHUl SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pasiiaMu MeTaJI-
JIOB U CILJIaBOB, X (PU3UYECKUMU CBOMCTBAMU; U3yUeHE Pe3yJIbTa-
TOB KOPPO3SUHU METAaJLJIOB (BO3SMOXKHO HCIIOJIb30BAHNE BUAEOMATEPU-
aJIOB), 0COOEHHOCTEel B3aMMOAEHCTBUA OKCUJA KAJIBIIUSA U HATPUSI
Cc BOZO¥ (BOBMOKHO WCIIOJIb30BaHUWE BUAEOMAaTEepPUAaJIOB); HCCIENO-
BaHUE CBOICTB KECTKOI BOABI; IPOIlecCa TOPEHUA JKejes3a B KUCJIO-
porme (BO3MOJKHO MCIOJIb30BAaHINE BUIEOMATEPUAJIOB); IIPU3HAKOB
IPOTEeKaHWsA KAaUeCTBEHHBIX PeaKIIUi Ha MOHBI (MATHUA, KaJIbIUI,
aIOMUHUA, IIUHKA, Keaesda(ll) u :xemesa(Ill), memxu(Il)); mabarome-
HUEe U OIIMCAHMVe IMPOIECCOB OKpAIlIMBAHUA IJIAMEHU MOHAMHU Ha-
TpUA, KaJIud U KaJablusa (BO3MOYKHO HCIIOJb30BaHUE BUAEOMATEPH-
aJIoB); UCCIemOBaHne aM(POTEePHBIX CBONCTB F'UAPOKCULA aTIOMUHUA
U TUAPOKCHUIA ITNHKA; PellleHre dKCIePUMEeHTAIbHBIX 3aau IO Te-
Me «BarkHeIme MeTaJIbl U UX COeTUHEHU» .

Xumusa n okpyxarlas cpepa

HoBrbie maTepuabl 1 TeXHOJOTUU. BelllecTBa U MaTepuaJbl B IIO-
BCEeIHEBHOU KM3HU UYeJIOBeKa. XMMUA U 3J0pOBbe. Be3omacHoe mc-
TOJIb30BaHME BEIeCTB U XUMUUECKUX peaKIuil B ObITy. [lepBas mo-
MOIIb IPY XUMHUUECKUX 0YKOoraxX 1 oTpaBiaeHuaAX. OCHOBBI 9KOJOTU-
YeCKON TIPaMOTHOCTH. XWMUYECKOe 3arpsa3HeHUue OKpYy:Karollei
cpensl (IpeAeabHaA OOMMyCTUMAaA KOHIleHTpanus Beiects — IIJIK).
Poab xuMum B pelieHnu 9K0JOTHUECKUX IIP00IeM.

ITpupogHble UCTOUHUKY YTJIEBOAOPOAOB (YIroab, IPUPOAHBIN ras,
He(dTh), IPOAYKTHI UX IEePepPaboTKU, UX POJb B OBITY M IIPOMBIIII-
JIEHHOCTH.

XUMHUUYECKUil SKCIePUMEHT: MH3yueHNe 00pasIoB MAaTepHAaJIOB
(cTeKJio, CIJIaBbI METAJIJIOB, MOJIUMEPHbIE MAaTePUAJIbI).

MexnpegmeTHble CBA3M

Peanuzanusa Me:KIIpeIMETHBIX CBA3EH IIPU M3YUEHUU XUMUU B
9 KJiacce OCYIIECTBJIAETCA Yepes MCIOJIb30BaHUE KaK OOIIIUX ecTe-
CTBEHHO-HAYYHBIX ITOHATHUMN, TAK 1 MOHATUMN, IBIAIONIUXCA CUCTEM-
HBIMU JIJI OTAEJbHBIX IPEeIMETOB eCTeCTBeHHO-HAYUHOTO ITUKJIA.

OOG111e ecTeCTBeHHO-HAaYUYHbIE IIOHATHA: HaYUYHBIN (DAKT, TUIOTE-
3a, 3aKOH, Teopus, aHaAJINU3, CUHTE3, KJaccupuKamus, Iepuogud-
HOCTb, HaOJIIOJeHUe, SKCIePUMEeHT, MOJeJupPOoBaHue, M3MepeHue,
MO[eNb, ABJIeHNUe, IapHUKOBLIN 0()(PEKT, TEXHOJIOTUA, MATePUAIbI.

dusmKa: MmaTepusd, aToM, 9JIeKTPOH, IIPOTOH, HEHTPOH, UOH, HY-
KJINJ, U30TOMbI, PAANOAaKTUBHOCTD, MOJIEKYJIa, 9JIEKTPUUYECKUH 3a-
PAI, IPOBOAHUKY, HOJYIPOBOTHUKN, JUIJIEKTPUKY, (POTOIIEMEHT,
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BeIIeCTBO, TeJ0, 00 bEM, arperaTHoe COCTOSTHUE BEIeCTBa, ral3, pac-
TBOD, PACTBOPUMOCTS, KPUCTAJLJINUECKas PeIleéTKa, CIJIaBbl, (hu3u-
YyecKUe BeJNUYUHBbI, eJUHUIBI UBMEPEeHUsA, KOCMIUYecKoe IIPOCTPaH-
CTBO, IIJIaHETHI, 3BE3bI, CoHIIE.

Buosorusa: ¢orocunres, apixanue, 6uocdepa, sKocucreMa, MU-
HepaJbHbIE YIOOpPEeHUA, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TTNTa-
TeJIbHBbIE BelllecTBaA.

T'eorpadusa: armocdepa, ruapochepa, MUHepaabl, TOPHbIE IIOPO-
IbI, II0JIe3HbIEe NCKOIIaeMble, TOILJINBO, BOAHBIE PECYPCHI.
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NAAHUPYEMBIE PE3VYJILTATbI OCBOEHUA
VYEBHOI0 NPEAMETA «XUMWUA» HA YPOBHE
OCHOBHOIO OBLLEI0 ObPA30BAHUA

HVsyueHre XuMHUU B OCHOBHOU IIIKOJIe HAIIPaBJEHO Ha JOCTUKEe-
HUe O0YyYarIUMUCA JUYHOCTHBIX, METAIPEIMETHBIX W IIPEeIMeT-
HBIX Pe3yJIbTaTOB OCBOEHUS YUEOHOTO IpeaMeTa.

JInyHOCTHDbIE pe3ynbraTthbl

JInuHOCTHBIE Pe3yJbTAaThl OCBOEHUS IIPOTPaMMBbI OCHOBHOTO 00-
ero oopasoBaHUs JOCTUTAIOTCA B XOJe OOyUeHUS XUMUU B €IUH-
CTBe yueOHOU U BOCIIUTATEJNbHON nesTeabHocTr OpraHusanuu B CO-
OTBETCTBUU C TPAAUINOHHBIMU POCCUNCKUMU COIIUOKYJIBTYPHBIMU
U TyXOBHO-HPABCTBEHHBLIMU IIEHHOCTAMM, IPUHATHLIMU B O0IIIECTBE
IpaBUJIAMU 1 HOPMaMU ITOBEIEHUA U CIIOCOOCTBYIOT IIPOIleccaM ca-
MOTIO3HAHUS, CAMOPA3BUTUA U COIIUAIU3AIIUYN 00y UATOTIIUXCA.

JInuHOCTHBIE PE3yJIbTATHI OTPAXKAIOT CHOPMUPOBAHHOCTDL, B TOM
YucJe B YaCTH:

nanI/IOTVIlIECKOFO BOCNUTAHUA

1) 1IeHHOCTHOTO OTHOIIIEHUWSA K OTEeUEeCTBEHHOMY KYJIbTYPHOMY,
HCTOPUUYECKOMY U HAYUYHOMY HACJIEeIUNIO, TIOHUMAHUA 3HAUCHUST XU-
MHUYECKOM HAaYKWU B JKU3HU COBPEMEHHOTO O0IlleCTBa, CIIOCOOHOCTH
BJIAZIETH JOCTOBEPHOM mH(pOpPMAIleil 0 MepeqoBbIX TOCTUMKEHUAX 1
OTKPBITUAX MUPOBOM M OTEUECTBEHHON XMMUU, 3aUHTEPECOBAHHO-
CTHU B HAYYHBIX 3HAHUAX 00 YyCTPOMCTBE MUpAa U O0IIlecTBAa;

I'pamnaHCKoro BOCNUTAHUA

2) mpeAcTaBJIeHUA O COMAJIBHBIX HOPMAaX U IIPAaBUJIAX MEMKJINU-
HOCTHBIX OTHOIIIEHUU B KOJIJIEKTHUBE, KOMMYHI/IICaTI/IBHOfI KoMIIe-
TEHTHOCTHU B OOIIECTBEHHO II0JIE3HOM, yueOHO-1CCae0BaTeIbCKOI,
TBOPYECKOM M APYTrUX BUJIAX AEATEJbHOCTH; TOTOBHOCTH K PAa3HO-
00pa3HOM COBMECTHOU JesITeJIbHOCTH HPU BBINOJHEHUU yUeOHBIX,
IIO3HaBaTeJbHBIX 3aJa4, BBIIIOJIHEHNHN XVMMHWUYECKHUX JKCIIEpHMMEH-
TOB, CO3JaHUN y‘{e6HbIX IIPOEKTOB, CTPEMJICHNA K B3aMMOIIOHMMA-
HHIIO 1 B3aXMOIIOMOIIX B IIPOIlECCe 3TON YyUeOHOI AesTeJbHOCTH; I'0-
TOBHOCTHU OIl€eHUBATh cBOé IIOBeOeHNe 1N IIOCTYIIKM CBOMX TOBapHu-
mieffi C TO3WIIUM HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HAHUA MTOCJEACTBUI TOCTYIIKOB;

U,eHHOCTM HAy4YHOro nNo3HaHusa

3) MUPOBO33PEHUYECKUX TPEACTABIEHUIN O BeIeCTBe U XUMUUe-
CKOM peakIuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BU-
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TUA HAYKHW U COCTABJISIOIINX OCHOBY IJIA IOHUMAaHUA CYIITHOCTHY Ha-
YYHOI KapTUHBI MUPA; IPEACTABIeHN 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX Pa3BUTHUA IIPUPOJBI, B3aMMOCBA3AX YeJIOBEKA C MPUPOIHOI
CPEeZIoi, O POJIM XMWY B IIO3HAHUY 3TUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeJIbHBIX MOTUBOB, HAIIPaBJIEHHBIX HA IIOJyYeHUEe HO-
BBIX 3HAHUH IO XMMHU, HEOOXOLUMBIX IJIsI O0'bACHEeHUA HaOIOLae-
MBIX ITPOILECCOB U ABJEHUH;

5) mosdHaBaTeIbHOM, MHMOPMAIIMOHHON U YUTATEIbCKON KYJIbTY-
DPBI, B TOM 4YHCJIe HABHIKOB CAMOCTOATENbHON paboThl ¢ yueOHBIMU
TeKCTaMU, CITPABOUYHOM JIUTEPATYPOH, TOCTYIHBIMU TeXHUUECKUMU
cpeacTBaMu MHMOPMAITMOHHBIX TEXHOJJOT I

6) muTepeca K OOyUYeHHWIO W MMO3HAHUIO, JIIOOO3HATEIHLHOCTU, T'O-
TOBHOCTH U CIIOCOOHOCTH K caM0O00pPa30BaHUIO, IPOEKTHOM U UCcIe-
IOBATEJbCKOI JesATeIbHOCTU, K OCO3HAHHOMY BBLIOOPY HaTpaBJIEH-
HOCTHU ¥ YPOBHSA 00yUeHUA B JaIbHEHIIeM;

®opMUpPOBaHUA KYIbTYPbI 3A0POBbA

7) ocosHAHUA IEHHOCTU KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3/IOPOBbIO, YCTAHOBKHU Ha 3MOPOBBLIA 00pas sKM3HU, OCO3HA-
HHUS IIOCJIEACTBUN M HEIIPUATUA BPeNHBLIX IIPUBBIUEK (yrmoTpebe-
HUSA aJKOT0JA, HapKOTUKOB, KyPeHUA), HeOOXOAUMOCTHU COOII0Ie-
HUSA IpaBUJ 0€30IIaCHOCTH IIPU O0OpAaIlleHNN ¢ XUMUUYECKIMU BeIle-
CTBaMU B OBITY U PeabHOMN *KU3HU;

TpymoBoro BocnutaHus

8) mHTepeca K IPaKTUUYECKOMY M3yUeHHI0 Ipodeccuil 1 Tpyaa pas-
JIUYHOTO POjia, YBaKeHUE K TPYAY U pPedyJibTaTaM TPYAOBOH AesTe/b-
HOCTH, B TOM UYHCJIe Ha OCHOBe ITPUMEHEHUs IPeIMeTHbIX 3SHaAHU 110
XUMUHT, OCOBHAHHOTO BHIOODPA MHANBUAYAIBHON TPAEKTOPUU IIPOI0JI-
JKeHUs 00pas3soBaHUA C YUETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHO-
CTH K XUMUU, O0IIeCTBEHHBIX MHTEPECOB U ITOTPEeOHOCTel; YCIIeITHOM’
npodeCCUOHAIBHOM [esTEeJbHOCTA U Pa3BUTUSA HEOOXOAMMBIX yMe-
HUI; TOTOBHOCTH aJalTUPOBATHCA B IIpo(eccCuoHaIbHOI cpefe;

JKO0NOrn4YecKoro BOCNUTAHMUSA

9) BKOJIOTHMUYECKHU I1eJIecO000PAa3HOr0 OTHOIIEHUsS K MPUPOoJe Kak
WCTOYHUKY >KM3HU Ha 3eMJe, OCHOBe €€ CYII[eCTBOBAHUSA, IOHUMA-
HUS IIEHHOCTY 3JJ0POBOr0 1 6€30IIacHOT0 00pasa JKU3HU, OTBETCTBEH-
HOTO OTHOINEHUA K COOCTBEHHOMY (PU3UUECKOMY U IICUXUUYECKOMY
3I0POBBHI0, OCO3HAHUSA I[EHHOCTU COOJIIOMeHUS IIPABUJI 0€30IIaCHOTrO
HoBeJleHUA Ipu paboTe ¢ BellleCTBaAMU, a TAaKKe B CUTyalllAX, YIPO-
JKAIOIUX 3J0POBBIO U JKUSHU JIIOIEI;
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10) coocobHOCTH TPUMEHATH 3HAHUA, IOJydaeMble IPU U3yUe-
HUU XUMUU, AJIS PEIIeHnsa 3aa4, CBA3aHHBIX C OKPYKAOIIe Ipu-
POIHOI Cpemoii, IOBBIMIEHUS YPOBHS SKOJOTHMYECKOH KYJIbTYpPHI,
0CO3HAHUA IVIO0AJIBHOTO XapaKTepa d9KOJOTUYECKUX IIPO0JIeM U IIy-
Tel UX pelleHus II0CPeJACTBOM METOJ0B XUMUH;

11) sK0IO0TUYECKOTO MBIIILIJIEHUA, YMEHUA PYKOBOJACTBOBATHCA UM
B IO3HABATEJbHO, KOMMYHUKATUBHON 1 COIUAJIILHON IPaKTHUKE.

Meranpenmeruble pe3ynbrarthl

B cocTraBe merampeaMeTHBIX PE3yJIbTATOB BBIAEJSIOT 3HAUUMbIE
nas (opMHUPOBAHUSA MUPOBO33PEHUS OOIeHayUYHbIe MOHATUS (3a-
KOH, Teopusi, IPUHIIUII, TUIIOTe3a, (PaKT, cucTeMa, IPoIlece, sSKCIe-
PUMEHT U [OpP.), KOTOPbIE HCIIOJB3YIOTCA B €CTeCTBEHHO-HAYUHBIX
y4eOHBIX IpeJMeTax U II03BOJISIOT HA OCHOBE 3HAHUN U3 3TUX IIPe.I-
MeTOB (DOPMUPOBATH IIPEICTABJIEHUE O I[€JIOCTHO HAYYHON KapTu-
He MHupa, U YHUBepcaJbHbIe yueOHble neiicTBus (IO3HABAaTEJbHbIE,
KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOPbIe o0ecmeunBaoT Gop-
MHPOBaHUE TOTOBHOCTU K CAMOCTOATEJbLHOMY ILJIAHMPOBAHUIO U
OCYIIIECTBJIEHUIO YUeOHOHI AeATeIbHOCTH.

MeramnpenMmeTHbIe Pe3yJabTAThl OCBOEHUS 00pa3soBaTeIbHOM IIPO-
rpaMMBbl II0 XMMHUY OTPasKaIoOT OBJIaIeHNe YHUBEPCAJIbHBIMHU II03HA-
BaTeJbHBIMHU AefICTBUAMU, B TOM UHUCJIE:

ba3oBbIMU OrMYECKUMU LeNCTBUAMU

1) ymMeHHEeM WHCIIOJIb30BATh IIPUEMBI JIOTMUECKOTO MBLIIIJIeHUS
IPY OCBOEHUU 3HAHUI: PACKPHIBATH CMBIC] XMMUUYECKUX IMOHATUHN
(BBIIENIATh UX XapaKTepHble IMPU3HAKMW, yCTAHABJIUBATH B3aWMMO-
CBfA3b C JPYTUMU IMOHATUSIMMT), UCIIOJIH30BATDH IOHATUS AJIA 00bsAC-
HeHUSA OTAeJbHBIX (DAKTOB U SABJEHWUN; BBIOMPATh OCHOBAHUA U
KpuTepuu A KjaccupuKaluy XUMUUYECKUX BeIecTB U XUMUUe-
CKHUX peaKIHil; yCTaHABJIMBATh IIPUUYUHHO-CJIEJ[CTBEHHBIE CBS3U
MeXAy 00beKTaMU M3yUYeHUs; CTPOUTDH JOTUUYECKUEe PACCYKICHUA
(MHAYKTUBHBIE, NeIYKTUBHBIE, 110 AaHAJOTUH); AeJiaTh BHIBOJBI 1 3a-
KJIIOUEHUS;

2) yMeHuneM NPUMEHATh B IIpoIlecce IMO3HAHUSA IMOHATHUSA (IIpes-
MEeTHBIE I MeTanpeaMeTHbIe), CUMBoOJNUYecKue (3HAKOBbIE) MOIeN!,
HWCIIOJIb3yeMble B XUMUU, IIPE00Pa30BhIBATD IITUPOKO IPUMEHsIeMbIe
B XMMUU MOJeJIbHbIE IIPeICTaBIeHUS — XUMHUUECKUi 3HAK (CUMBOJI
9JIeMeHTa), XUMuuecKas (popMyJja U ypaBHeHHe XUMUUECKOI peak-
IUu — IIPU pellleHnu y4eOHO-II03HAaBaTeJIbHBIX 3a7ad; C y4ETOM
STUX MOJEJbHBIX IIPEJACTABICHUN BLIABIATD U XapaKTePU30BaTh CY-
IIeCTBEHHbIe MPU3HAKU U3yUaeMbIX 00beKTOB — XUMUUYECKUX Be-
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IIeCTB ¥ XUMHUUECKUX PEaKIUi; BBIABJIATH O0I[e 3aKOHOMEPHO-
CTU, IPUUYNHHO-CJIe/ICTBEHHbBIE CBA3U U ITPOTUBOPEUNSA B U3yUaeMbIX
mpolleccaXx W SABJIEHUAX; MpeAjiaraTh KPUTEPUU IJIA BBHIABIEHUA
STUX 3aKOHOMEPHOCTeIl M IPOTHUBOPEUMil; CAMOCTOATEIbHO BHIOU-
paTh crmocob pelieHus yueOHOM 3amaun (CpaBHUBATH HECKOJIBKO Ba-
PUAHTOB pellleHusd, BEIOUpPaTh Hanbojee MOAXONAINNN ¢ YUETOM ca-
MOCTOSTELHO BhIIEJIeHHBIX KPUTEPHEB);

ba3oBbIMU UCCef0BaTeNbCKUMU eNCTBUAMU

3) yMeHMeM HCIIOJIb30BATh IIOCTABJIEHHBIE BOIPOCHI B KAayeCTBe
WHCTPYMEHTa MMO3HAHUA, a TaKiKe B KaueCcTBe OCHOBBI AJsa (popMuU-
poBaHUA THUIIOTE3bI IO IMPOBEPKE MPABUJIBHOCTU BBICKA3bIBAEMbIX
CYKICHUM;

4) mpuobpeTeHMe OMbITA IO MJIAHUPOBAHUIO, OPTAHUB3AIINHY U TIPO-
BeIeHUI0 YUeHNUECKUX 9KCIEePUMEHTOB: YMeHUe HaOJI0gaTh 3a X0-
IOM TIpoIiecca, CaAaMOCTOATEJIbHO IPOTrHO3MPOBATHL €ro Pe3yJabTar,
dopmyspoBaTh 0000IIIeHNS U BLIBOABI II0 Pe3yJibTaTaM IPOBEIEH-
HOI'0O OIILITA, MCCJIEMOBAHUS, COCTABISATh OTUET O IPOAEJIAHHON pa-
oore;

Pa6ortoii c uHcdopmauueit

5) ymeHueM BuIOUpATh, AaHAJIU3UPOBATh 1 NWHTEPIIPETUPOBATH UH-
dopmanuio pasIUYHBIX BUAOB U (DOPM IIpEJCTaBJIEHUS, IIOJIydae-
MYIO U3 Pa3HbIX UCTOUHUKOB (HAYUYHO-TONYJIAPHAS JUTepaTypa Xu-
MHUYECKOTO COlep:KaHUs, CIIPAaBOUYHbBIE TOcOOusA, pecypchl VIHTepHe-
Ta); KPUTHUUYECKU OI€HWBATHL NPOTUBOPEUUBYIO WM HEJOCTOBEPHYIO
uH(poOpMAaIUIio;

6) ymMeHMEM DPUMEHATHh Pa3JIUYHbIe METOILI M 3aIIPOCHI IIPU TO-
uCcKe 1 oTOope MHMPOPMAI[UYU 1 COOTBETCTBYIOINX JAHHBIX, HEO0XO0-
OUMBIX IS BBITIOJHEHUS yUeOHBIX U II03HABATEJBHBIX 3a7aU OIIpe-
IeJEHHOTO THHAa; IpuobpeTeHre OIbITa B 00JIACTU WCIIOJIb30BaAHUA
nHGOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUI, OBJaJeHU’e
KYJIbTYPOH aKTUBHOTO MCIIOJHL30BAHUSA PA3INUYHBIX ITOMCKOBBIX CU-
CcTeM; CaMOCTOSATEJbHO BBIOMPATh ONTUMAJIbHYIO (hOpMY IIpeacTaB-
JeHUuss mHMOPMAIUU ¥ WJJIIOCTPUPOBATL pelllaeMble 3aJauud He-
CIOKHBIMHU CXeMaMU, uarpaMMaMu, ApyrumMu ¢popmMmamMu rpaduKu
U UX KOMOMHAIUAMU;

7) yMeHreM HCIIOJIb30BaTh U aHAJIM3UPOBATh B IpoIlecce yueOHOM
¥ MCCJIEIOBATENbCKOM AeATEeIbHOCTY NHMOPMAIIUIO O BIUAHUYU IIPO-
MBIIIIJIEHHOCTHY, CEJIbCKOTO X03AMCTBa WM TPAHCIOPTA Ha COCTOAHUE
OKpYy:Karoleii IpPUPOISHOIL CPeabl;
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yHMBepcaﬂbelMM KOMMYHUKATUBHbIMU LeCTBUAMM

8) ymeHueM 3aJaBaTh BOOPOCHI (B XO/e AWAJIOTa U/WUJIU TUCKYC-
CHUH) TIO CYIIIECTBY 00CYKIaeMOi TeMbl, (DOPMYJIUPOBATH CBOU IIPE -
JI0XKEeHUSI OTHOCUTEIbHO BBITTOJTHEHU S IPEAJIOKeHHON 3a1aun;

9) nmpuobpeTeHMe OIIbITa IIPe3eHTAIlN PE3YyJILTATOB BbIMTOJIHEHUI
XUMUUYECKOT0 JKcIepuMeHTa (JIabopaTOpPHOTrO OIIbITa, JabopaTop-
HOII paboTHI II0 MCCJAEeLOBAHUIO CBOMCTB BEIeCTB, YUEOHOTO IIPOEK-
Ta);

10) 3anHTEPECOBAHHOCTHh B COBMECTHOM CO CBePCTHUKAMU II03HA-
BaTeJbHOI 1 MCCJIeNOBATEJIbCKOMN NeATeIbHOCTY IPU PEIIeHUN BO3-
HUKAaIOIUX IIPo0JieM Ha OCHOBe yuéTa OOIIMX MHTEPEeCOB 1 COIJIa-
coBaHusa mo3unuii (oOCy:kaeHUs, OOMEeH MHEHUAMI, «MO3TOBBIE
MITYPMBI», KOOPAMHAIIMSI COBMECTHBIX MOeHCTBUI, OIIpejelieHne
KPUTEPUEB II0 OIleHKe KaueCTBa BhIIIOJHEeHHOM PadoTh U AP.);

YHuBepcanbHbIMU PerynaTUBHLIMU AeiCTBUAMU

11) ymeHUEM CaMOCTOSITEIbHO OMPENENATh IeJn NeATeIbHOCTH,
MJIaHUPOBATDH, OCYIIECTBJIATH, KOHTPOJUPOBATL U HPU HEOOXOMU-
MOCTH KOPPEKTHPOBATh CBOIO MEeATEJbHOCTh, BLIOMpATh HamboJiee
a(PeKTUBHBIE CIIOCOOhI pPeIlleHnsd YUYeOHBbIX 1 IT03HABATEeIbHBIX 3a-
oad, CaMOCTOATEJBbHO COCTABJIATh MJINU KOPPEKTHUPOBATH IIPENJIO-
SKeHHBIN aJITOPUTM AeWCTBUHA NPU BBLIIIOJHEHUW 3aJJaHUMN C YIETOM
MOJIYUeHUA HOBBIX 3HAHUM 00 M3ydyaeMbIX 00HEeKTaX — BeIlecTBax
U peakKIusX; OIeHNBATh COOTBETCTBUE IIOJIYUeHHOTO pe3yJibTaTa 3a-
SABJIEHHOM IeJn;

12) ymeHUHEM HCIIONB30BATh U AHAJIU3UPOBATH KOHTEKCTHI, IPe-
JjaraeMble B YCJIOBUM 3aJaHUA.

MpeameTHble pesynbrathl

B cocTaBe pegMeTHBIX PE3yJbTATOB IO OCBOEHUIO 00s13aTeIbLHO-
0o cofiepsKaHus, YCTAHOBJIEHHOTO JAaHHOM IIPUMEPHOM paboueii mpo-
rpPaMMOIi, BBIAEJISIOT: OCBOGHHBIE OOyYalOIMMMCS HAYUYHBLIE 3HAa-
HHUS, YMEHHUS 1 CIOCOOBI HefiCTBUM, crenudpuiecKre O IpeaMeT-
HOU o6y1acTu « XUMUA» , BUABI JESATEJIHHOCTHU IO IIOJIYIEeHUIO0 HOBOT'O
3HAHUA, ero MHTepIpeTanni, IIpeodpasoBaHUIO0 U IIPUMEHEHUIO B
Pa3INYHBIX YUeOHBIX 1 HOBBIX CUTyaIlUAX.

IIpenmeTrHbIe pe3yJbTaThl IIPEACTABJECHBI II0 rofaM OOyUYeHUSA U
oTpakaioT CPOPMUPOBAHHOCTD y OOYUAIOMIUXCA CIEAYIOMINX yMe-
HUN:
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8 KJIACC

1) packpvieams cmbics OCHOBHBIX XUMUYECKUX TOHATUHN: aTOM,
MOJIEKYJIa, XUMUYECKUI BJIIEMEHT, IIPOCTOE BEIIleCTBO, CJIOMKHOE Be-
IIeCTBO, cMech (OZHOPOAHAA U HEOOHOPOIHAsS), BAJEHTHOCTb, OT-
HOCHUTeJbHAsA aTOMHAas U MOJIEKYJIAPHAs Macca, KOJIUUECTBO Bellle-
CTBa, MOJIb, MOJISPHAs Macca, MAaccoBas HOJIA XUMUYECKOro dJje-
MeHTa B COeIWHEHWUN, MOJAPHBIA O00BEM, OKCHI, KUCJIOTA,
OCHOBaHUE, COJIb, BJIIEKTPOOTPUIATEIHHOCTh, CTEIIeHh OKUCJIEHU,
XUMUYECKas peakiind, KiaacCuGuKanusa peakiiuii: peakIiiuu Coemu-
HEHUS, PeaKI[UU Pa3JIOMKEHUs, PEaKINU 3aMelleHnsa, PeaKIuu 00-
MeHa, 9K30- U Y9HAOTePMUYEeCKNe PeaKI[NN; TEILJIOBON 3P PeKT peax-
IUY; AP0 aToMa, SJIEKTPOHHBIN CJION aToMa, aToOMHadA OpOUTAIb,
paguyc aToMa, XUMUYeCKasi CBA3b, MOJAPHAA U HeIoJsIpHas KoBa-
JIeHTHAs CBSA3b, NOHHAS CBsA3b, MOH, KATUOH, aHWOH, PACTBOD, Mac-
coBad I0JI BelllecTBa (IPOIleHTHAA KOHIIEHTPAIINA) B PACTBODE;

2) uancmpupoéams B3aNMOCBA3b OCHOBHBIX XUMWUYECKUX II0-
HATUH (CM. I. 1) ¥ TPUMEHSATD 9TU IIOHATUSA IIPU OIIMCAHUY BEIeCTB
U X IIpPeBpaIleHnid;

3) ucnonv3oeams XUMHUUECKYIO CHUMBOJINKY MOJIA COCTaBJIEHUSA
G opMYyJI BEIlEeCTB 1 YPABHEHU XUMUUECKUX PEeaKIUil;

4) onpedenssmbsb BAJIEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COe-
OUHEHUSX; CTeIIeHb OKMCJICHUS 9JI€eMEHTOB B OMHAPHBIX COETNHEeH -
AX; IPUHAJIEKHOCTD BEIleCTB K OIPEeJIEHHOMY KJIACCY COeqUHe-
HUHA mo dopMyJiaM; BUJ XUMUYECKOH CBA3U (KOBaJIeHTHAA U MOH-
Hasl) B HEOPTaHUYECKUX COeJUHEeHUAX

5) packpuvieambs cmuica Ilepuonmnueckoro sakona [l. 1. Meunpgene-
eBa: AEeMOHCTPUPOBATH IIOHMMAHNE IIEPUOJUUECKON 3aBHUCHUMOCTHU
CBOMICTB XUMUUYECKUX BJIEMEHTOB OT UX IIOJOKeHUus B Ilepuonuue-
CKOI1 cucTeMe; 3aKOHOB COXPAHEHUsI MaCChl BEIIIeCTB, IOCTOSIHCTBA
cocTaBa, aTOMHO-MOJIEKYJIAPHOIO yYeHUs, 3aKOHA ABoOrajapo; onu-
cvieamov u xapaxkmepusosams Tabanuryio Gopmy Ilepumomsryeckoi
CHCTEMBI XUMHUECKUX DJIEMEHTOB: Pa3jinyaTh IIOHATHUA «IJIaBHAA
noxarpymnma (A-rpymnma)» u «mobouHas noxarpynmna (B-rpymma)», ma-
Jble U OOJIbINIME IMEePUOABbI; COOMHOCUMb ODO3HAUEHUSI, KOTOPbIE
umetorca B Tabnurne «Ilepumommueckas cucreMa XUMUYECKUX dJjIe-
menToB . 1. MeHZeIeeBa» ¢ YUCIOBLIMU XapPaKTEePUCTUKAMU CTPO-
eHUsA aTOMOB XMMUYECKUX 9JIEMEHTOB (COCTaB U 3apsAl Aapa, obIee
YKCJIO 9JI€KTPOHOB U PACIIPee/IeHNe UX 110 3JIEKTPOHHBIM CJIOSIM);

6) Kaaccuguyuposams XMMHUUYECKVE 3JIEMEHTBHI; HeOpraHude-
CKUe BelleCTBa; XUMUUYECKNEe peakIuu (II0 YMCJIY M COCTaBy yua-
CTBYIOIIIUX B PEAKIUU BEIeCTB, II0 TEILJIOBOMY 3 (DeKTy);
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7) xapaxmepusosambv (onucvi86ams) o0IHEe XUMUUYECKNE CBOIi-
CTBA BeIleCTB PA3JIMYHBIX KJIACCOB, MOATBEPIK 1A ONUCAHNIE ITPUMe-
paMu MOJIEKYJIAPHBIX YPABHEHUII COOTBETCTBYIOIUX XUMHUUECKUX
peaxIumii;

8) npozro3uposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka-
YEeCTBEHHOI'O COCTABA; BOBMOYKHOCTH ITPOTEKAHUS XUMUYECKUX IIpe-
BpAaIlleHUH B PA3JIUYHBIX YCIOBUAX;

9) gbluucAMb OTHOCUTEJNBHYIO MOJIEKYJIAPHYIO U MOJAPHYIO
MaccChl BEIeCTB; MACCOBYIO [OJII0 XUMUYECKOTO djieMeHTa 1mo (op-
MyJie COeQUHEHWsI; MaCCOBYIO JOJIIO BeIlleCTBA B PaCTBOPE; IPOBO-
IOUTHh PACUETHI II0 YPABHEHHUIO XMMUUYECKON PeaKI[ii;

10) npumensamsb OCHOBHBIE OIlePaAIlNM MBICIUTEIbHOMN JesATeIbHO-
CTU — aHaJIN3 U CUHTEe3, CPaBHEeHUue, 000011eH1re, CHCTeMAaTU3aInIo,
KJyaccuuKaIuio, BEIABIEHNE IPUUNHHO-CJIEeICTBeHHBIX CBA3EH —
IJI M3YUYEHUsI CBOMCTB BeIECTB M XUMHUYECKUX PeaKIuil; ecTe-
CTBEHHO-HAYyUYHbI€ METOABI II03HAHUSA — HaOJ0JeHue, N3MepPeHue,
MOJIeJIUPOBaHUE, 9KCIEPUMEHT (PeaibHbIN U MBICJIEHHBIN);

11) ciedosame mipaBuIaM II0JIb30BAHUS XUMUYECKON MOCYAON U
JabopaTopHBIM 00OpPyHOBaHMEM, a TaK:Ke IpaBuaM oOpalleHusd
C BeIlleCTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMU II0 BBIIIOJHEHUIO
1a060PATOPHBIX XUMUYECKUX OIBITOB II0 MOJYUYEHHUIO U COOMPAHUIO
rasoo0pas3HbIX BeIecTB (BOAOPOAa M KHUCJIOPOAa), IPUTOTOBIEHUIO
PacTBOPOB C OIIpeAeJEHHOI MacCOBOM MOJiell paCTBOPEHHOTO Bellle-
CTBA; ILJIAHUPOBATH W IPOBOAUTH XUMUUYECKNE SKCIIEPUMEHTHI II0
pacriosHaBaHUIO PACTBOPOB IIeJIOUei 1 KUCJIOT C IIOMOIIbI0 MHANKA-
TOpPOB (JIaKMYycC, heHOIDTATIENH, METUJIOPAHIK U ID.).

9 KJIACC

1) packpvieams cmbLic/l OCHOBHBIX XUMHUUECKUX IMMOHATUNA: XUMU-
YeCKUI dJIeMeHT, aTOM, MOJIeKyJia, MOH, KaTUOH, aHUOH, IIPOCTOE
BEIIeCTBO, CJOYKHOE BEIIeCTBO, BAJEHTHOCTD, SJI€KTPOOTPUIIATEIh-
HOCTBH, CTElleHb OKUCJIEHUA, XUMHNUYeCKasa PeaKnud, XUMHUYecKas
CBA3b, TEIJIOBOI d3(MEKT peaKkIli, MOJb, MOJAPHBIN 00BHEM, pac-
TBOD; 9JIEKTPOJUTHI, HEIJIEKTPOJIUTHI, SJIEKTPOJUTHNUYECKASA TUCCO-
nuanus, peakIuu HNOHHOTO oOMeHa, KaTaJau3aTop, XUMUYEeCKOoe
paBHOBecue, o0paTUMble M HeOOpaTUMbIe PEaKIIUU, OKUCIUTEhb-
HO-BOCCTAHOBUTEJbHBIE PEaKIMU, OKUNCJIUTEJIb, BOCCTAHOBUTEJb,
OKUCJIEHVE U BOCCTAHOBJIEHUE, aJIJIOTPONUsA, aM(pOTEePHOCTb, XMMU-
yecKkad CBA3h (KOBaJIeHTHAasI, MOHHAA, METaJJInYecKas), KPUCTa-
JndecKas penIeéTKa, KOppo3usa MeTajjaoB, CIIJIaBbl; CKOPOCTb XMMU-
YeCcKON peakIuu, mpefeiabHO monyctumasa KoHueHTparusa (ITIK)
BeIIecTBAa;
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2) uanwcmpuposams B3anMOCBA3b OCHOBHBIX XUMUYECKUX II0-
HATUH (CM. I. 1) ¥ TPUMEHATH 9TU HOHATUA IIPU OTIMUCAHUY BEIeCTB
U UX IIpeBpallleHn;

3) ucnonv3ogams XUMHUUECKYIO CHUMBOJIMKY MJIA COCTaBJIEHUSA
¢dopMyJI BEIleCTB 1 YPABHEHU XUMUUYECKUX PeaKIUuii;

4) onpedenssmbv BaJI€HTHOCTD U CTEIIEHb OKUCJIEHUA XUMUUIECKUX
5JIEMEHTOB B COEIMHEHUAX Pa3JIMUYHOrO COCTABA; IPUHAMJIEIKHOCTD
BEIIECTB K ONPeNeIéHHOMY KJIACCy COeIUHEHUH 110 (pOpMyaIamM; B
XUMUYECKOU cBA3U (KOBaJIEHTHAA, NOHHAA, MeTaJLInuecKasd) B He-
OpraHUYECKUX COeIUHEHUAX; 3apsaj] MOHA 0 XUMUUYECKOU opmy-
Je; XapaKTep cpeabl B BOOZHBIX PAaCTBOPaX HEOPTaHUUYECKUX COEeIM-
HEeHUH, TUI KPUCTAJIJINUYECKOMN PEIETKY KOHKPETHOr'O BEIIlecTBa;

5) packpvieambs cmuica Ilepuonmnueckoro sakona 1. 1. Meunpene-
€Ba U JIeMOHCTPHPOBATH €ro IIOHMMAaHNe: ONUCbL8AMb U XapaKme-
pusosamv Tabauunyio Gopmy llepmommueckoil cUCTEMBI XUMUYe-
CKUX BJJIEMEHTOB: pasjuyaTh IOHATUA <«IVIaBHAdA IOATPYIIIIa
(A-rpynmna)» u «mobouHas noarpynna (B-rpymnma)», Majibie u 60JIb-
IIre Iepuoabl; COOMHOCUMb 0003HAUEHU ST, KOTOPbIEe UMEIOTCS B IIe-
puoauUecKoii Tabauiie, C YHUCJIOBBIMM XapaKTEPUCTUKaAMU CTpPOe-
HUSA aTOMOB XNUMUYECKUX DJIEeMEHTOB (CoCTaB u 3apaAj sapa, obiee
YKCJIO 3JIEKTPOHOB U paCIIpeliesieHNe UX MO 3JIEKTPOHHBIM CJIOIM);
008ACHAMb O0IIMe 3BAKOHOMEDHOCTY B U3BMEHEHUU CBOMCTB DJIEMEH-
TOB U UX CO€IMHEHUII B IpeJeiaX MaJablX IePUOAOB U TVIABHBIX IO~
TPYIII C YYETOM CTPOEHUA UX aTOMOB;

6) xkaaccuguuyuposams XUMHUUYECKUE 3JJIeMEHTBI; HeOopraHude-
CKUe Bell[eCTBa; XMMUUYECKNe peaknuu (II0 YUCIY W COCTaBy yda-
CTBYIOIIIWIX B PEAKIIUM BEIIeCTB, II0 TeIJI0BOMY 3(PPEeKTy, IO U3Me-
HEHUIO CTeIeHel OKUCIEHUA XUMHUUECKUX 9JIEMEHTOB);

7) xapaxkmepusosambv (onuceieams) o0IIUEe U cueluUUIECKUE
XUMUYECKHUEe CBOMCTBA IPOCTBHIX U CJIOMKHBIX BEIIECTB, IIOJTBEPIK-
Iad OIMCAaHUe IPUMepPaMU MOJIEKYJAPHBIX ¥ MOHHBIX ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

8) cocmasnamv ypaBHEHUS 5JI€KTPOJUTUUYECKON TUCCOIIUAIIUN
KHCJIOT, ITeJIoueil 1 cojieil; MoJIHbIe M COKPAaIlléHHbIe YPDaBHEHUA pe-
aKI[U{l MOHHOTO OOMEeHa; YpaBHEHHUS PeaKINil, IMOATBePKIAIOIINX
CYIITeCTBOBaHNE TeHEeTUUYECKOMN CBA3U MEXKAY BeIecTBaAaMU Pa3jinmy-
HBIX KJIACCOB;

9) packpvieamds CYITHOCTH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEeNCTBOM COCTABJIEHUA JJIEKTPOHHOTO OajlaHca 9THUX
peaxkIuii;

10) npozHo3uposamsv CBOWICTBA BEHIECTB B 3aBUCHUMOCTU OT UX
CTPOEHUsI; BO3BMOXKHOCTU NPOTEKAHUA XUMUUYECKUX ITPEeBpaIleHnin
B PA3JIMYHBIX YCIOBUAX;
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11) gbluucaaMb OTHOCUTEJBHYIO MOJEKYJISAPHYIO U MOJIAPHYIO
MaccChl BEIeCTB; MACCOBYIO [OJII0 XUMUYECKOTO djieMeHTa 1mo Gop-
MyJie COeQUHEHWsI; MaCcCOBYIO JOJIIO BeIlleCTBA B PaCcTBOPE; IPOBO-
OUTHh PACUETHI II0 YPABHEHHUIO XMMUYECKON PeaKI[ii;

12) ciedosameb mpaBuIaM II0Jb30BAHUS XUMUYECKON MOCYAON U
JabopaToOpHBIM 00OpPyHOBaHMEM, a TaK:Ke IpaBuiaM oOpalleHusd
C BeIlleCTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMU II0 BBIIIOJIHEHUIO
1a00PATOPHBIX XUMUYECKUX OIBITOB II0 MOJIYUYEHHUIO M COOMPAHUIO
raso00pas3HbIX BEMIECTB (AMMUaKa 1 YIJIEKUCJIOTO ras3a);

13) nposodumos peakiuu, MOATBEPIKIAIOIINE KAUECTBEHHBIH CO-
CTaB Pa3JIMYHBIX BEIeCTB: PACIIO3HABATH OIBITHBIM IITYTEM XJIOPU/I-
opomun-, mogua-, Kapbouar-, ¢gocdar-, cuauKar-, cyab@dar-, ru-
IPOKCHUI-MOHBI, KATUOHLI AMMOHUS ¥ MOHBI U3YUEHHBIX METAJIJIOB,
IPUCYTCTBYIOIYE B BOAHBIX PACTBOPAaX HEOPraHUUECKUX BEIIeCTB;

14) npumensambsb OCHOBHBIE OIlePAIlNY MBICIUTEIbHOMN JesATEeIbHO-
CTH — aHaJIN3 U CUHTE3, CpaBHeHMte, 0000IIeHe, CUCTeMAaTHU3aIInIo,

BBISIBJIEHVE IIPUYMHHO-CJIENCTBEHHBIX CBA3€H — MJIA UIYUEHUS
CBOIICTB BEIIECTB M XUMUYECKUX PeaKIlVii; eCTeCTBEeHHO-HAyUHBIE
MeTOJIbI IIO3HAHUA — HAOJI0JeHre, M3MepeHue, MOIeJnpOBaHUeE,

SKCIIEPUMEHT (PeasibHbIN U MBICJTIEHHBIH).
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IIpu paspaboTke paboueii HporpaMMbl B TEMATUUYECKOM IIJIaHUPO-
BaHUU JOJIKHBI OBITH YUTEHBI BO3MOYKHOCTHU HCIIOJIb30BAHUS dJI€K-
TPOHHBIX (IU(POBLIX) 06pPaA30BATEIIBHBIX PECYPCOB, SBIAIOIIUXCS
yuebHO-MeTOANUYeCKUMHU MaTepuajiaMu (MyJbTUMEIUNHBIE TIPO-
rpaMMBbl, 3JI€KTPOHHbIE YUEOHUKY U 3aJauHUKU, dJIeKTPOHHbIE Ou-
0JIMOTEeKU, BUPTYyaJbHBIE JTa00PaATOPUU, UTPOBLIE IIPOrPAMMBI, KOJI-
Jexknuy Mu(POBLIX 00Pa30BaTEIbHBIX PECYPCOB), UCIIOJIb3YeMbIMU
I o0ydYeHUs] M BOCHUTAHUSA PA3JUYHBIX I'PYNI IOJb30BaTesell,
HpeCTABIEHHBIMU B 3JIEKTPOHHOM ([Iu(POBOM) BHUE U PEeaIU3yIO-
muMu augakTudeckue Bosmo:kuoctu MKT, comepskaHme KOTOPBIX
COOTBETCTBYET 3aKOHOAATEJILCTBY 00 00pa3soBaHUM.
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