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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma 1o XUMHUH I y4dallUuXCsd 10-11 kmacca cocTaBlieHa C YUCTOM CICAYIOIHUX

HOPMAaTUBHO-IIPABOBLIX JOKYMCHTOB:

®enepanbHblif 3akoH oT 29.12.2012 N 273-03 (pen. ot 25.12.2023) "O6 obpazoBanuu B Poccuiickoit
®enepanun” (¢ U3M. U A0I., BCTYI. B cuity ¢ 01.01.2024)

noctaHoByieHre ['nmaBHOro canurapHoro Bpauda Poccuiickoit ®@enepamuu ot 28.09.2020 Ne 28 «O06
yTBepxkacHuN caHuTapHbIX npaBui CII 2.4 3648-20 «CaHUTapHO-3TTHIEMHUOTIOTHIECKAE TPEOOBAaHUS K
OpraHU3aIsIM BOCIIUTAHUS U O0YUYEHHS, OTAbIXA U 03/JOPOBJICHHUS AETEH U MOJIOJCIKIY;

Canllun 1.2.3685-21 «['uruennueckre HOpMaTUBbI U TpeOOBaHUS K 00ecreYeHNI0 0€30aCHOCTH U (WJIH)
0e3BpeIHOCTH JJIsl uejoBeka (DaKTOpPOB Cpeau OOMTaHHWs», YTBEPKACHHBIX MOCTAaHOBIIEHHWEM [ J1aBHOrO
rocynapcteHHoro Bpaua P® ot 28.01.2021r. Ne 2;

npuka3 mMuHuctepcTBa npocpemnieHus PO or 11.02.2022 Ne 69 «O BHecenuu uzmeHeHuid B Ilopsmok
OpraHM3alMK U OCYIIECTBICHUS 00pa30BaTeNbHOM AESITENFHOCTH IO OCHOBHBIM 00IIe00pa30BaTeIbHBIM
IporpaMMaM — 00pa3oBaTeIbHBIM MPOrpaMMaM HA4yajlbHOTO OOIIEro, OCHOBHOTO OOIIET0 W CPEAHETO
obmrero oopazoBanus ot 22 mapra 2021 No 442,

npuka3 Munnpocsemenuss Poccun ot 12.08.2022 N 732 "O BHeceHuMM W3MEHEHHMU B (heaepasibHbIN
rOCYJapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CpeaHEero oOOIIero OO0pa3oBaHMs, YTBEP)KACHHBIN
npukazoM MuHucTepcTBa 0Opa3zoBaHusi u Hayku Poccuiickoit ®enepamuu ot 17 mas 2012 r. N 413"
(3apeructpuposano B Muntocte Poccuu 12.09.2022 N 70034);

npuka3 MuHuctepcTBa npocsemnienus Poccuiickoit @enepamuu ot 18.05.2023 Ne 371 «O06 yTBepKIeHUH
benepanbHOit 00pazoBaTEIbLHON MPOrPaMMbl CPEAHETO OOIIEro 00pa30BaHMY;

MpUKa3 MUHUCTEPCTBA MpocBemieHus poccuiickon ®enepanuu ot 19.03.2024 r. Ne 171 «O BHeceHnuu
M3MEHEHUN B HEKOTOPBIE MPHUKa3bl MUHUCTEPCTBA NpocBemeHns Poccniickoit denepanum, Kacaromuecs
benepanbHBIX 00pa30BaTEIbHBIX IMPOrPaMM HAyalbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M CpEeIHEero
o01ero 00pa3oBaHUs»;

npuka3 Munnpocsemenust Poccun ot 21.09.2022 N 858 (pen. ot 21.02.2024) "OO6 yTBepxaeHUU
benepanbHOrO MepevyHs Y4YeOHHKOB, OIMYIIEHHBIX K HCIOJB30BAaHUIO NPU peaau3alMd HMEIOINX
rOCy/IapCTBEHHYIO aKKpEeIUTAlUI0 00pa30BaTENIbHBIX MPOrpaMM HayaJlbHOTO OOIIEro, OCHOBHOIO
obmiero, cpeaHero oOmero oOpa3oBaHUS OpPraHU3ALMSAMH, OCYIIECTBISIONIMMU 00pa30BaTENbHYIO
NeSITeIbHOCTh U YCTAHOBJIEHMS TPEAETBHOTO CpPOKa MCIONb30BAHMS HMCKIIOUEHHBIX Y4eOHHMKOB" (C
MMEHUSIMU U TonoJIHeHUsIMU ). Penakuus ¢ usmenenusimu Ne347 ot 21.05.2024;

MpHUKa3 MUHUCTEPCTBA 000poHbI PO 1 MunuctepcTBa oopazoBanus u Hayku PO ot 24.02.2010 Ne96/134
«O0 yTBEepXKIECHUW HWHCTPYKIIMU 00 opraHu3amuu oOydeHust rpaxnaH Poccuiickoit ®Depepanun
HayYaJIbHBIM 3HAHUAM B 00JIACTH 0OOPOHBI TOCYApCTBA M X MOJATOTOBKH [0 OCHOBAM BOCHHOM CITY>KOBI
B 00pa30BaTeIbHBIX YUPEKICHUSIM cpeaHero (MoJHOro) obmiero oOpa3oBaHMs, 0Opa30BaTeIbHBIX
YUPESKACHUAX HAYAIBHOTO NPO(PECCHOHATBHOTO M CPEeJHEro  MpogecCHOHAIBHOTO O00pa3oBaHHS U
y4eOHBIX MYHKTax»;

3akon KpacHospckoro kpast oT 26.06.2014 Ne 6-2519 «O6 obpazoBanuu B KpacHospckoM Kpaey;

ITocranoBnenue IlpaBurenscrBa KpacHospckoro kpas or 15 uronst 2014 r. n 298-n (B penakuuu
noctaHoByieHuit ot 21.12.2021 n 909-n, ot 30.05.2023 n 465-n1 «O0 yTBEpKICHUM MOPSIKA U CITydaeB
OpraHu3all WHAMBUAYAJIBHOTO OTOOpa NHpHU mpuemMe JubO0 TepeBoJe B TIOCYJapCTBEHHbIE U
myHununagpbHele OO A7 MOMy4eHHs OCHOBHOIO OOIIEr0o M CpelHero ooumero ooOpa3oBaHus ¢
yIIyOJIeHHBIM U3YYEeHHUEM OT/AEIbHBIX YUYEOHBIX MPEAMETOB WIIH AJIS MPO(PUIBLHOTO 00YUEeHUsY;

Yeras MBOY Spuesckas COLI Nel2;

JlokanbHBIC aKTHI IIKOJIBI:

. «ITomokeHre O CHCTEME OIICHOK, Mopsiake, (GopmMax M NEPHOTUIHOCTH MPOMEKYTOUHOU
arrectaniuu B MBOY Spuesckass COL No 12,

. «Ilonoxenne o ToOpsAKe OOY4YEHHS MO HWHAMBUAyaTbHOMY ydeOHOMy miaHy B MBOY
Spuesckas COIL Ne 12y,

. «ITonmokeHre O COIMANTBHBIX MPAKTUKAX U TPO(PECCHOHATBHBIX MPOOax»,

. «ITonmoxxerne 00 MHAMBUAYATLHON MpoekTHOH aesTenbHOCcTH B MBOY fApnesckas COILL Ne
12»,

. «Ilonoxenue 06 opranuzanuu BHeypouHoi nesitenbHocT B MBOY Spuesckas COLL Ne 12y.
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— TonoBoii kaneHaapHbId yueOHbIH rpaduk Ha 2024-2025 yueOHbIH rox;

—  YwueOnsrii mian quis yuammxces 10 kmaccoB MBOY Spuesckas COL Ne 12.

[Iporpamma mO XUMHMM Ha YPOBHE cpenHero oOmiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 ob6pasoBanuu B Poccuiickoii ®enepanumn»,
TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (QelepaabHON 00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHEro OOILIero
oopazoBanust (POIlI COQO), npencraBieHHbix B dDenepasbHOM TroCyAapCTBEHHOM 00pa30BaTeIbHOM
crangapte COO, ¢ yuérom KoHuenuuu npenofaBaHus yueOHOTo mpeaMera « XuMus» B 00pa3oBaTeIbHBIX
opranmzanmsix Poccuiickoit ®Denepanuu, peaM3yrONMX OCHOBHBIE O00pa30BaTEeNbHBIC MTPOTPAMMBI, U
OCHOBHBIX MojokeHu «Ctpareruu pa3Butusa BocnuTaHusi B Poccuiickoit @eaepauun Ha nepuoa ao 2025
roga» (Pacnopsikenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY OJIXOZIOB K pa3padOoTKe NpOrpaMMbl 110 XUMHH, K ONPEAEICHUI0 00IIel CTpaTeruu o0y4eHus,
BOCIUTAHUS U Pa3BUTHUs O0y4arOUIMXCs CpeicTBaMU ydueOHoro mpeamera «Xumus» aias 10—11 kimaccoB Ha
6a30BOM ypoBHE cocTaBmWIM KOoHLeNTyanbHble nojoxenus @I'OC COO o B3anuM00OyCIIOBIEHHOCTH LIENEH,
CoJiepKaHusl, pe3yIbTaToOB 00yUeHHUs U TPEOOBAHUIN K YPOBHIO OJITOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHUE, NOJIy4aeMoOe BBIMYCKHHUKaMH 00I1e00pa30oBaTeNbHON OpraHu3alum,
SBJIETCS. HEOTHEMIIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIIy’KHUT 3aBEpLIAIOIIUM ATAlOM pealu3alii Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX IIEHHOCTEH, MpPHUCYIIUX LEJIOCTHON cucteme
XUMHUYECKOr0 00pa3oBaHUs. OTH LEHHOCTH KacaroTCsl IO3HAHHWS 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS
MHUPOBO33PEHUS U 001IeH KyIbTyphl YelIOBEKa, & TAK)KE IKOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHSI K CBOEMY
3JI0pPOBBIO M IPUPOJIHOI cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00ydarolUXcs Ha YPOBHE CPEIHETO
ob1iero obpa3oBaHUsl CpelCTBAMHM Y4eOHOro mpeaMera «XHMHUsS», COAEp)KaHHE M MOCTPOCHHE KOTOPOTO
olpesiefieHbl B MpOrpaMMe IO XUMHUHU C y4€TOM CHeUU(PUKU HAYKHM XHUMHUHU, €€ 3HAa4YeHHs B IO3HAHUU
OpUPOABl M B MaTepUAIbHOM JKM3HM OOIIECTBa, a Takke ¢ Y4YETOM OOLMX Ielel W NPUHIIMIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpelHero ooumiero ooOpazoBanusi B Poccuiickoit
denepauuu.

XuMUsi Kak DdJEMEHT CHCTeMbl €CTECTBEHHBIX HAyK HIrpaeT ocoOyi poOjb B COBPEMEHHOM
LUBWIN3ALUY, B CO3JaHUU HOBOM 0a3bl MaTepuanbHOM KyabTypbl. OHAa BHOCUT CBOM BKJaJ B (hOpMUpPOBaHHE
palOHAIbHOIO HAYYHOTO MBIIIEHUS, B CO3/IaHUE 1IEIOCTHOTO IPEJCTABIECHUS 00 OKPYXkKAIOIIeM MUPE KakK O
€IMHCTBE MPUPOBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE NMOHUMAaHMs BEIIECTBEHHOI'O
COCTaBa OKpPYXAaIOIIEro MHpa, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOEHHEM BEIIECTB, UX CBONCTBAMHU U
BO3MOKHBIMHU 00J1aCTSMU IPUMEHEHUS.

TecHO B3aMMOAEWUCTBYSl C JPYIMMU €CTECTBEHHBIMU HayKaMHU, XUMUS CTaja HEOThEMJIEMOW YacThIO
MHUPOBOU KyJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO0 TpyJa M KU3HM KaXJOro dYieHa OOIIecTBa.
CoBpeMeHHas XMMHsI KaK HayKa CO3uAaTebHasl, KaKk HayKa BBICOKMX TEXHOJIOTWH HalpaBlieHa Ha pelleHue
r00abHBIX TMPOOJIEM YCTOWYMBOIO Ppa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOH, MUIEBO,
AKOJIOTMYECKOI 0€30I1aCHOCTU U OXPaHbl 310POBbSL.

B cootBercTBMM ¢ OOmMMMHU LEIIMM M HPUHIUIIAMU CpeIHEro oOmiero oO0pa3oBaHMs COJIEpIKAHUE
npenmera «Xumus» (10-11 kiaccel, 6a30BbI YPOBEHb M3YUYEHMs) OPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha
OOIEKYJIBTYpHYIO TOATOTOBKY OOYyYaloIIMXCsl, HEOOXOTUMYI0O MM JJIsi BBIPAOOTKH MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOIO BKJIIOUEHUS B KHU3Hb COLIMYMa, MPOJOJDKEHUS oOpa3oBaHUs B PAa3IUYHBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBigomUMU  NIpeAMeTa «XUMUS» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHS» U
«O01mas U HeopraHuyeckas: XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHHs KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CHCT€Ma 3HAaHUU MO HEOPraHMYECKONW XMMHUHU (C BKIIOYEHHEM 3HAHMM W3 OO0Ied XUMHU) U
opranuueckoil xumuu. GopMUpOBaHME JAHHOW CHCTEMBbl 3HAHMM NpPU U3YyYEHHM HpeaMeTa o0ecreduBaeT
BO3MO>XHOCTh PACCMOTPEHHSI BCETO MHOT0OOpa3usl BEILIECTB HAa OCHOBE OOLIMX MOHATUMN, 3aKOHOB U TEOPHid
XUMHH.

CrpykTypa comepkanusi KypcoB — «Oprannyeckas xumus» u «OOImas 1 HeOpraHW4YecKass XUMUS
copMHpOBaHa B IPOrpaMMe 10 XMMUU Ha OCHOBE CUCTEMHOT'0 MOJX0/a K U3YYEHHUI0 y4eOHOro MaTepuala
u 0OyCIIOBJI€HA MCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha ONpPENElNEHHBIX TEOPETUYECKUX
ypoBH:X. Tak, B Kypce opraHM4ecKoi XMMHMH BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KIIACCUYECKON TEOpUU
CTPOCHMSI OpPraHWYECKUX COEAUHEHHUH, a TakkKe Ha YpPOBHE CTEPEOXMMHUYECKHMX U 3JIEKTPOHHBIX
NPEeJCTaBICHUN O CTpOeHUH BeliecTB. CBeieHus 00 U3y4aeMbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTHH — OT
YIJIEBOJIOPOAOB JIO0 CJOXHBIX OHMOJOTMYECKH AaKTUBHBIX cOeAMHEHHH. B Kypce opranmyeckoil Xumuu
MOJy4aroT pa3BUTHE CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIEro 00pa3oBaHMs IEpBOHAYAJIbHBIC
MIPEJICTABICHUSI O XMMHUYECKON CBSI3M, KJIACCU(UKALMOHHBIX MPHU3HAKaX BELIECTB, 3aBHCHUMOCTH CBOMCTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKON PEaKLUu.



[Ton HOBBIM yTJIOM 3peHUsl B mpeaMeTe « XUMus» 0a30BOTO YPOBHS paccMaTpUBAeTCs U3YUEHHBIN Ha
YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS TEOPETUYCCKHA Marepuayl W (PAKTOJOTUICCKUE CBEACHHS O
BEIIECTBAX M XMMHUYECKOW peaknuu. Tak, B YaCTHOCTHU, B Kypce «OOmas U HeopraHudeckas XUMHD»
O0yYaromuMcsi TPEJIOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE MEPUOJNYECKOTO 3aKOHa ¢
OOIIETEeOPETUYECKUX U METOAOJOTHUECKHUX MO3UIIUN, TTy0kKe MOHSTh UCTOPHUYECKOe H3MeHeHHe (DyHKUIUN
3TOT0 3aKOHA — OT 0000MIArOIIeH 1O OOBSICHSIONIEH 1 MPOTHO3UPYIOMICH.

Enunas cucrema 3HaHUHN 0 BaKHEUIINX BELIECTBAX, UX COCTaBe, CTPOCHHUHU, CBOICTBAX U MPUMEHEHUH,
a TaKKe 0 XUMHUECKUX PEAKIHIX, X CYITHOCTH M 3aKOHOMEPHOCTSIX NMPOTEKAHMs TOMOIHAETCS B Kypcax 10
u 11 xmaccoB anmeMeHTaMH COJIEp:KaHus, UMEIOIIUMHU KYJIbTYpPOJIOTUYECKUI U MPUKIAJAHON Xapaktep. OTu
3HAHUS CIIOCOOCTBYIOT NMOHMMAHHMIO B3aMMOCBS3M XUMHH C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poib B
MO3HABATEIILHON M TPAKTHUYECKON JEATENIbHOCTH YeNOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHS K
IpoIeccy TBOPUYECTBA B OOJACTH TEOPHM W MPAKTUYECKUX MPUIOKEHUH XUMHUH, MMOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKU
OCMBICIMBATh MH()OPMAIMIO W MPHUMEHATh €€ Ui TONOJHEHUS 3HAHWH, PEUICHUsS HHTEIJICKTYaIbHBIX U
AKCIIEPUMEHTAJIBbHBIX HCCIENOBATENIbCKUX 3a7ady. B 1menom coxaepikaHue ydeOHOro mpenmera «XUMHSD)
JAHHOTO YPOBHS M3yY€HHUS OPHEHTHPOBAHO Ha (POpMHUpPOBAHHE y OOYyHaIOUIUXCS MHUPOBO33PEHUYECKON
OCHOBBI Ui MOHMMaHUA (UIOCOPCKUX HJEeH, TaKUX Kak: MaTepuajibHOE €IMHCTBO HEOPTraHUYECKOro U
OpPTaHUYECKOTr0 MHpa, OOYCIOBIECHHOCTh CBOMCTB BEIIECTB MX COCTaBOM M CTPOEHHEM, IMO3HABAEMOCTH
MPUPOJIHBIX SBJICHUM NyTEM OJKCHEPUMEHTAa M pELICHUS TMPOTUBOPEUMH MEXIy HOBBIMU (paKTaMu H
TEOPETUYECKHMHU MPEANOChIIIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH KOJIOTMYECKHX MpOOJeM, a TaKkxke
po0iieM cOepeKeHHs SHEPTeTUUECKUX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX TEXHOJIOTHI U MaTEpHUasOB.

B mmane pemneHuss 3amad  BOCIMTAHMSA, Pa3BUTHS W COLMAIM3ALMU OOYYAIONIMXCS TPUHSTHIC
MPOrpaMMOil M0 XMMHH TOJIXObI K OMPEEICHUIO COJIEPKaHusl U TOCTPOCHHUS MpeMeTa IpeyCMaTpUBAIOT
(dbopMHpOBaHUE YHHBEPCAIBHBIX YYEOHBIX ACHCTBUI, MMEIOMMX 0a30BOE 3HAYCHHE JUIS PAa3IMYHBIX BUIOB
JEeSTeNbHOCTU: pEeIIeHUs MpoOiieM, MOWCKa, aHanu3a W o0paboTku HH(OpMAIMH, HEOOXOAMMBIX s
nprOOPETEHUs OMBITa MPAKTHUECKOW M MCCIEI0BATENBCKON JESITEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B
MO3HAHUH XUMUHU.

B mpakTuke mpenonaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHusl, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs, MPU OMPEICIICHUU COJEP)KATEIbHOW XapaKTePUCTHKHU IeNed H3ydeHUs
npeMeTa HarpaBICHUEM TEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (OPMHPOBAHUE OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOM NEATEIbHOCTH YelOBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHpPOBOH KynbTypbl. C METOIMYECKON TOYKM 3peHHUs] TaKOW MOIXOH K
OTIpe/IeTICHUIO TIeNiel N3yUeHHUs MTpeIMeTa SIBJISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TIABHBIMH LEISIMU U3yYSHHS ITpeaMeTa « XuMUsh» Ha 6a30BOM YpOBHE
(10 =11 xu1.) ABNISIFOTCS:

e (QopmupoBaHUE CHUCTEMbl XHUMHUYECKUX 3HAHMM KaKk Ba)KHEWIIEH COCTaBIAIOIIEH €CTeCTBEHHO-
HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKAT KIIFOUYEBBIC TIOHATHS, (PYHIAMEHTAILHBIC 3aKOHBI
U TEOpUU XHUMHUH, OCBOEHHE s3bIKa HAyKHM, YCBOCHME M TIOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIEHNT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C WCTOPHEH WX pa3BUTHSA W
CTaHOBJICHUS;

e (opMupoBaHME M Pa3BUTUE MPEICTABICHUNA O HAyYHBIX METO/aX MO3HAHUS BEUIECTB U XUMHUUECKUX
peakiuii, HEOOXOIUMBIX UId TPUOOpPETeHHs] YMEHUU OPHEHTUPOBAThCS B MHPE BELIECTB U
XUMHUYECKHX SIBICHUH, UMEIOIINX MECTO B PUPOJIE, B MPAKTHYECKON M MOBCETHEBHOM JKU3HU;

® Dpa3BUTHE YMEHUH H CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAONIONEHHEM W OOBSICHEHUEM
XMMUYECKOT'0 3KCIIEPUMEHTa, COOJIIOICHEM IPaBUII O€30MacHOr0 OOpAIeHNUs C BEIECTBAMHU.

Hapsiny ¢ aTuM, comeprkaTenbHasi XapaKTepUCTUKa TeNiel U 3a/1a4 U3y4eHUs TpeMeTa B IporpaMMme
[0 XMMHUHU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU NPUOPUTETAMH B CHCTEME CPEIHErO
obmero oOpazoBanus. CerogHs B NPEMOAaBAHUM XWMHUH B OOJBIICH CTENEHH OTHAETCS TMPEANOUTCHHE
NPAaKTUYECKOH KOMIIOHEHTE COJep)KaHusl OOy4YeHHs, OPHUEHTHPOBAHHOW Ha TIOATOTOBKY BBITYCKHHMKA
o0mieoOpa3oBarelbHOM  OpraHW3allid, BIAJCIONIEr0 HE HAa0OpoM 3HaHUM, a (YHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CHOCOOAaMU M YMEHMSMU AKTUBHOI'O MOJYYCHHMS 3HAHUH M NPUMEHEHUS HX B
peanbHOM JKU3HU JIJIS pEIICHUS MPAKTHYECKUX 3a1a4.

B cBsi3M ¢ 3TUM IpU M3y4YEeHUH IpeaMera «XHUMUsS» JTOMHUHHUpYIOIIee 3HaYeHHE MPUOOpEeTaloT Takue
ENW M 3a]1a9H, KaK:

ananTanus oOyyaromuxcs K YCIOBHSM JUHAMHYHO pa3BHUBAIOLIErocs MUpa, (OpMHpPOBAHUE
WHTEJUICKTYalIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caM000pa30BaHUIO, COTPYAHUIECCTBY, CAMOCTOSTEILHOMY



HNPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BELIECTBAMHU M UX
MMPUMCHCHHUCM,

dopmHpoBaHHe Yy OOYYarOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLUH), HMMEIOIINX
YHUBCPCAJIbHOC 3HAYCHHUC JISA PA3JIMYHBIX BHUAOB ACATCIBHOCTU: PCIICHUA HpO6HeM, IIOHUCKa, aHajiu3a Hu
00paboTku HMH(OpMaIK, HEOOXOIUMBIX Uil HPUOOPETEHHUs OIbITa JESATEIbHOCTH, KOTOpas 3aHUMAET
Ba)XHOE MECTO B TIO3HAHUH XUMHH, a TAKXKe [ OIIEHKHU C TO3UINI SKOJIOTUIECKOH 0€301MacHOCTH XapaKkTepa
BJIMSIHUS BEIECTB U XMMHUYECKHX MPOLIECCOB Ha OPraHU3M YeJIOBeKa U IMPUPOAHYIO Cpeny;

Pa3sBUTHE IIO3HaBaTCJIIbHBIX HHTCPECCOB, HMHTCJUICKTYaJIbHBIX u TBOPUYCCKUX cnocoOHoCTEH
o0yyaromuxcs: CIHOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBbIE 3HAHUS MO XMMUU B COOTBETCTBHM C
KHN3HCHHBIMH HOTpC6HOCT$IMI/I, HCII0JIb30BAaTh COBPCMCHHBIC I/IH(bOpMaI_II/IOHHI)IC TEXHOJIOIUHU AJId IIOHUCKa U
aHaIM3a y4eOHON M HayYHO-TIOMYJISIPHOW MHPOPMALIUU XUMHUECKOTO COJIePKAHUS;

dbopMUpOBaHHEe W pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATUBHOTO W JIOTHYECKOTO MBIIIJICHHS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpPble OCOOEHHO HEOOXOJUMBbI, B YAaCTHOCTH, IpH
IJIAaHUPOBAHWHA U IPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCEHTA,

BOCIIUTaHHUE y 00y4YaIOUIMXCs YOSKAEHHOCTH B TYMaHUCTUYECKON HANPaBIEHHOCTH XUMMHU, €€ BaXKHON
poiin B peICHUU rI100aIbHBIX HpO6JICM panroOHAJIBHOTO MpUpOa0II0JIb30BaHMA, ITOITIOJIHCHU A
HHEPreTUYECKUX PECYPCOB M COXPaHEHHsI IPUPOAHOTO PaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpesKHOrO
OTHOIICHHA K INPUPOAC U CBOCMY 3JO0POBBIO, a4 TAKIKC HpI/IO6p€TCHI/I$I OIbITa MCIIOJB30BAHUA IOJTYUYCHHBIX
3HAHUM JUI OPUHATHS TPaMOTHBIX PEIIEHUH B CUTYaIUsIX, CBSI3aHHBIX C XUMUUYECKUMH SIBJICHUSMHU.

B ydebHOM miaHe cpenHero oOmero oOpazoBaHHs MpenMeT «XUMHsS» 0a30BOr0 YpOBHS BXOAUT B
COCTaB NMpeaMeTHOH obnacTu «EcTecTBeHHO-HAy4HbIE IPEIMETHD».

[IpoMexyTouHas arrecTanMsi NMPOXOAUT B 4 4YETBEpTH HocienHero Mecsaua .Popma M MHOPSAOK
nposezenus I1A omnpenensercs «llonoxxenneM o ¢popmax NEPUOIUYHOCTH U MOPSAAKE TEKYIIETO0 KOHTPOJIS
ycrieBaemoctd U [IA  oOyuwaromxcss MynununansHoM bromketHoMm OO0pa3oBaTeinbHOM  yUPEkKACHUU
SIpueBckas obueoOpazoBaTenbHast cpeHss mkosa Nel2y. Mcnons3yercs cneaytomas ¢popma arTecTaiui : 8-
9 knacc rectupoBanue, 10-11 kinacc — TecTUpoBaHUE.

OOmiee yMcaO 4YacoB, OTBEAEHHBIX AN M3Y4YEHUS XHUMHUHM, Ha 0a30BOM YPOBHE CpEJHEro o0Ilero
oOpasoBanwusi, coctanister 68 gacos: B 10 kimacce — 34 yaca (1 gac B Hezpenro), B 11 kmacce — 34 vaca (1 gac B
HEJIENI0).

[leproIMYHOCTD TEKYIIETO KOHTPOJIS 3HAHHWH ydYallUXCs: BXOJHOW KOHTPOJIb B Hadaie y4eOHOTO
rojia, TeKyIUil KOHTPOIb (TEeMAaTHYEeCKUii), MPOMEXyTOUHas arTectanus (Mo rpaguky): Kypc 3aBeplaercs
WUTOTOBOM KOHTPOJBHON pabOTOM, COCTABICHHOW COTJIAaCHO TPEOOBAHMSIM YPOBHIO MOATOTOBKU YUaIl[UXCS.
@opMbl KOHTPOJIS 3HAHUH ydamuxcs: (pOHTaJIbHBbIC, UHAMBUAyaJIbHBIEC, IPYNIOBbIe, napHble. CpeacTaa
KOHTPOJIA: XUMHUYCCKUEC IOUKTAHTHI, HHHHBHHY&HBHLIﬁ OIpoC, MPOBCPOYHBIC, KOHTPOJIBHBIC, TPAKTUYCCKUC,
TECTbI, CAMOKOHTPOJIb 1 B3aUMOKOHTPOJIb.

KonTpospHbIe 1 1TabopaTopHbIe pabOTHI
YyeOHasi 4eTBEpPTh
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B Teuenue y4ueGHOTO Toja BO3MOXHA KOPPEKTHPOBKA pACHpeieeHHs 4acoB: B clydae
BBINIAJICHNS J1aThl YpoKa Ha Ipa3fgHuuHble IHH, nepeHoca [IpaBurensctBom P® nHell otabixa,
BBEJICHUE KapaHTHHa (MpUKa3 HAa OCHOBAHMM PACHOPAIUTENIHOTO akTa yupenutens). [IpoxoxxneHue
porpamMMbl 00eCHeuMBaeTCs 3a CuUeT YIUIOTHEHHWs HPOrpaMMHOr0 MaTepHuaa, yBEIHYEHUsS J10JIU
CaMOCTOSITEJIbHOTO M3y4Y€HUs, AMCTAaHIMOHHOIO OOy4EHHs 4epe3 caiThbl, JIMOO Ha JOMOIHUTEIbHBIX
3aHATHUAX U UHIUBUYaJIbHBIX KOHCYJIbTALHAX.
@®opMbI U TIOPSAOK TPOBEICHHUS MPOMEXKYTOUHOU arrectanuu ompenensiorcs «l[lomoxernnem o dopmax,
NEPUOAVYHOCTH M TMOPSAJKE TEKYLIEr0 KOHTPOJISL YCIIEBAEMOCTH M IPOMEXKYTOYHOM aTTECTAlMH,
00yYaromuxcss MYHHUIUITAIHLHOTO OIO/PKETHOTO 00IIe00pa3oBaTebHOTO yUpexkaeHus "SpueBckas cpemHss
obmeobpaszoBarenbHast mkoja Ne 12",



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOl XUMUH

[Ipenmer opranmueckoil XUMHUM: €€ BO3HUKHOBEHHE, PAa3BUTHE M 3HAUCHHE B IOJYYEHUU HOBBIX
BEUIECTB M MarepuasioB. Teopus cTpoeHus opraHmdeckux coeauHeHuid A. M. bytiepoBa, €€ OCHOBHBIE
nojoxenus. CTpyKTypHbIe (OPMYIIbI OpraHWYEeCKHX BemiecTB. ['oMomnorus, n3omepus. XUMHUYECKas CBSI3b B
OpPraHMYECKUX COCAVHEHUAX — OJIMHAPHBIE U KPATHBIEC CBS3H.

[IpencraBnenne o KiIacCUpUKALMM OpPraHMYECKUX BemecTB. HoMeHkmatypa opraHM4ecKHX
COEIMHEHUI (cucTeMaTHueckas) M TpHUBHMAJIbHbIC HAa3BaHMA BAXKHEWIIMX NpeACTaBUTENICH KJIaccoB
OpraHMYECKUX BEILIECTB.

OKcIepUMEHTAIbHbIE METO/bl U3YyUCHMs BEIIECTB M MX MPEBPALICHUI: O3HAKOMIIEHHE ¢ 0Opa3lamu
OpraHMYECKHX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIHPOBAHHE MOJIEKYJ OPraHUYECKUX BEILECTB,
HaOJII0/IEHUEe M OIMCaHHWE JEeMOHCTPALMOHHBIX OMBITOB [0 NPEBPALLCHUIO OPraHMYECKUX BELIECTB INpHU
HarpeBaHu (MJaBjieHUEe, OOyTIMBaHUE U TOPEHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOECHME, TOMOJIOTUYECKUH psil. MeTaH M 3TaH — IpocTeiline npeacTaBUTeNn
QJIKAHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA (peaklUH 3aMEeLIeHUs] U FOPEHHUs), HaX0XKJICHUE B MPUPOJIE,
MOJTyYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHN psf. OTWIEH W MPONMIEH — MpOCTEHIIne
IPEJICTaBUTENIN AJIKEHOB: (PU3MUECKHe U XUMUYECKUE CBOMCTBA (peaKklMy THAPUPOBAHUS, TaJlOr€HUPOBaHMS,
THJIpaTaliK, OKMCICHUS U MOJIMMEPU3ALINH ), IOTy4YEeHHE U TPUMEHEHHE.

Ankanguensl: OyraaueH-1,3 u mMerunOyrtanueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOWCTBA
(peaxuus nonumepuzanun). [lonydeHne CHHTETUYECKOTO KayuyKa U PEe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMUECKMH psA. ALETWIeH — IpocTeHIIni
IpeJCTaBUTEIb aJKUHOB: COCTaB, CTPOCHHE, (PU3NUeCcKre U XUMUYECKHEe CBOMCTBA (peakluu rUIpUpOBAHNS,
raJIorTeHUPOBAHUS, THIpaTallli, TOPEHNUS), TOTYYEHHE U IPUMEHEHUE.

Apensl. benson: cocras, cTpoeHue, GU3NUECKUe U XUMUUYECKHE CBOMCTBA (peaKK TajJoreHupOBaHUs
¥ HHUTPOBaHUS), IOJNydYeHHE W TpHUMEHEHHe. Toayon: cocmas, cmpoeHue, pusuueckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUpPO8AHUs U HUMPOBAHUS), NOnyueHue u npumeHnerue. TOKCUYHOCTb apeHOB.
I'enernueckas cBSA3b MEXKAY YIJIE€BOJOPOIaMHU, IPUHAIEKAIINMHU K Pa3IMUHbIM KJIaccaM.

[TpupoaHble HCTOUHUKH YIIIeBOOpOooB. [IprpoaHblil a3 u nomyTHble HeTsHbIe ra3pl. HedTs u eé
npoucxoxaeHne. CrocoOsl mepepaboTku He(TH: TEPETrOHKA, KPEKWHT (TePMUYECKHH, KaTaTUTHYCCKHIA),
nuponu3. IlponykTsl nepepaboTku He(TH, UX MTPUMEHEHUE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHbIH yroib
Y IIPOYKTHI €T0 NMepepadOTKHU.

OKcIepUMEHTAIbHbIE METO/bl U3YyUCHMs BEIIECTB M MX MPEBPALICHUI: O3HAKOMIIEHHE ¢ 0Opa3namu
IJIACTMACC, KayuyyKOB U pe3uHbl, Koyuiekuuu «Hed1b» u «Yroaby, MogeTupoBaHue MOJIEKYJT YTIIIEBOAOPOIOB
Y TaJIOr€HONIPOU3BO/IHBIX, IPOBEJICHNE NPAKTUYECKON paboThI: MOTydYeHUE STHIICHA U U3yYEHHE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bbruncnenus no ypaBHeHUIO XUMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBAa UCXOIHOTO BEIIECTBA
WINM TPOJIYKTa PEAKIUM MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX BELIECTB WIH
IPOIYKTOB PEAKIIUN).

Kucnopoacoaep:xaniue oprannyeckne coeANHeHUs!

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON M 3TAHON: CTPOECHHE, (U3NYECKHE U XUMHUYECKHUE
CBOICTBa (peakuK ¢ aKTUBHBIMHM METajlllaMH, raJOreHOBOAOPOJaMH, FrOpeHue), IpuMeHenue. Bogoponneie
CBSI3M MEXKIY MOJIEKYJIAMH CIIUPTOB. J[eliCTBUE METAHOIIA U ATAHOJIA HA OPTaHMU3M UYEJIOBEKa.

MHoOroaTOMHBIE CIHPTHL. DTWICHTIIMKONb M TIHLEPUH: CTpOEHHE, (U3NYECKHe U XUMHUYECKHUE
CBOMCTBA (B3aMMO/ICHCTBHE CO LIETOYHBIMU METAJIJIaMH, KaU€CTBEHHAsl PEAaKLMs HAa MHOTOATOMHBIE CITUPTHI).
[eiictBue Ha opranusm 4denoBeka. [I[puMeHeHne rmIeprHa U STUICHTIIUKOJIS.

@deHoN: CTpOEHHE MOJIEKYNbl, (HU3NYECKHe W XHUMHYECKHe CBOHCTBA. TOKCHMYHOCTH (heHoa.
[Tpumenenue peHoma.

Anpnerunpl U kemowusi. DopManbierua, auneTanbIeruia: CTpPOeHHE, (U3MUeCKHMe U XUMHUYECKHUE
CBOICTBa (peaKMU OKUCICHHS U BOCCTAHOBJICHUS], KAUECTBEHHBIE PEAKIUH), TOJyY€HUE U IPUMEHEHHE.




OaHOOCHOBHBIE TpeNeNbHbIE KapOOHOBBIE KHCIOTHl. MypaBbUHAs M YKCYCHAas KHUCIOTBI: CTPOCHUE,
¢u3uUeckne U XMMHUYECKHE CBOWCTBa (CBOWCTBA, OOIIME Al Kiacca KHCIOT, Peakius STepU(HKAINN),
noiyueHue U npuMeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPECTAaBUTENN BBICIIUX KapOOHOBBIX
KUCJIOT. MBLIa Kak COJTM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHE.

Crnoxuble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['Maponu3 cioXHbBIX 3¢upoB. Kupsl
I'mpponus xupos. [Ipumenenne xupoB. bruosornueckas posb KUPOB.

VYrneBoabl: coctaB, KiaccuuKanMs YIJIEBOAOB (MOHO-, AM- U TonMcaxapunisl). [mokoza —
NPOCTEHIINK MOHOCAaXapHuI: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE W XHMHUYECKHE CBOWCTBA
(B3ammopetictBue ¢ ruapokcunom Menu(Il), okucnenwme amMMuayHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXJCHHWE B TMPHPOJE, NPUMEHEHHE, OHMOJIOTHYeCKas poib.
®orocunTte3. PpyKTO3a Kak H30MEp TIIOKO3bI.

Kpaxman u nesuttonosa kak npupogasie monuMepbl. CTpoeHre KpaxMala U 1eJuTioa036l. Pusndeckue u
XMMHYECKHE CBOICTBA Kpaxmaina (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHsI C HOJIOM).

DKcrepUMeHTaIbHbIE METObl M3YUYCHHs BEIECTB W HMX IMPEBpAIICHUI: MpOBeACHUE, HAOIIOACHUE U
ONMCaHUE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE PEAKIIUH OJJHOATOMHBIX CIIUPTOB
(oxucnenue »stanHosna okcuaoM wmeau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJEHCTBUE TIUIEPUHA C
ruapokcuaoM Meau(Il)), ampmeruoB (OKHCIIGHME aMMHAYHBIM pacTBOpoM okcuga cepebpa(l) u
ruapokcunom meau(Il), B3aumoaeiicTBue kpaxmana ¢ HOAOM), IPOBEACHNUE MTPAKTUUECKON pabOThI: CBOMCTBA
pacTBopa YKCYCHOM KHCIOTHI.

Pacuérnble 3anaum.

Brruncnenus o ypaBHEHHIO XMUMHUECKOHN peakiuu (Macchl, 00bEMa, KOIMYECTBA HCXOIHOTO BEIIECTBA
WIN TIPOAYKTa PEaKUH 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOTO M3 MCXOJIHBIX BEIIECTB HIIU
MPOAYKTOB PEAKIIHH).

A3zoTcozepikane OpraHuuecKue CoeTMHeHHUS.

AMUHOKHUCIIOTHI KaKk aM(oTepHble opraHndyeckue coequHeHus. Ou3nyeckue U XMMHYECKHe CBOMCTBA
AMHHOKHUCIIOT (Ha puMepe TulrHa). bruonornyeckoe 3HaueHHEe aMHUHOKUCIOT. [lenTupl.

benku kak TpUpOIIHBIE BBICOKOMOJEKYISpHBbIE coenuHeHus. llepBuuHas, BTOpUYHAS U TpPETHYHAS
CTPYKTypa OenkoB. XMMHUECKHE CBOWCTBA OENKOB: THIPOJIN3, JEHATYpaIysl, KaueCTBCHHbIC pEakiuu Ha
OeNKH.

DKcIepUMEeHTaIbHbBIE METO/bl M3Y4YCHHs BEIIECTB W MX MPEBpAIleHW: HaOIIOJeHHE W OINHCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATYypalus OCJIKOB MIPH HarPEBaHUU, I[BETHBIC PEAKIIH OCIKOB.

BbicokoMo1eKyIIpHbIE COeIMHEHUs

OcHOBHbBIE TOHSTHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHMI: MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, CTENEHb TIOJMMEPU3ALNHU, CpeaHssl MoJieKylsipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHUI — MOTUMEpU3alis U MOJTUKOHICHCAIIUS.

DKcIepUMEeHTaIbHBIE METObI M3yUYCHHs BEIIECTB M MX MPEBPALICHUN: O3HAKOMIIEHHE C 0Opa3namu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexnpeameTHbIE CBSI3H.

Peanmzanusi MeXIpeIMETHBIX CBsi3ed TNpU M3yUYEHUH oOpraHudeckoi xumuu B 10 Kiacce
OCYILECTBIISICTCSI Yepe3 HMCIIONB30BaHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX MOHATHH, TaKk WM MOHATHH,
SBIISIOIUXCSI CHCTEMHBIMU IS OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAYYHbIE TOHATHA: SBICHHE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH, TEOpHs, aHaJIH3,
CUHTE3, KJ1accu(uKalus, MepruoJUIHOCTb, HAOII0IeHNE, U3MEPEHUE, SKCTIEPUMEHT, MOACITNPOBAaHNE.

dwusnKka: MaTepusi, SHEPTHs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUIECKHI YPOBEHB, BEUIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHUE BELIECTBa, (PU3NUECKHe BETUYUHBI U TUHUIIBI UX U3MEPEHUSI.

Buonorus: knerka, opranusm, 6uochepa, oOMeH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OHOIOTUYECKH
aKTHBHBIC BellecTBa (O€IKH, YTrIAEBOAB, )KUPHI, PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NHIIEBBIE MPOAYKTHl, OCHOBBI pAIMOHAJIHLHOTO THUTAHMS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE MPeTapaThbl, MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TCOPCTI/I'{eCKI/Ie OCHOBbI XUMHUH



XuMudeckuil sieMeHT. AToM. fapo aTroma, M30TOMBL. JJEKTpOHHas 000J04YKa. DHepreTHYecKue
YPOBHH, MIOAYPOBHHU. ATOMHBIE OpOUTANH, S-, P-, d- 3meMeHTsI. OCOOEHHOCTH pacIpeIeTICHHISI SJICKTPOHOB 110
OpOHTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpAIHsI aTOMOB.

[lepnoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux aieMeHnToB Jl. . Mennaeneesa. Csi3b
nepuoanyeckoro 3akoHa u llepuogmdeckoil cucrembl xuMuueckux sneMeHToB J[. M. MeHnneneeBa c
COBPEMEHHOU Teopueil CTPOCHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB XUMHMUYECKUX JJIEMEHTOB U
o0pa3yeMbIX UMHU TMPOCTHIX U CIOKHBIX BEIIECTB MO TPYMIaM U IMepuojaM. 3Hau€HUE MEePUOTUYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHUMHUYecKas CBsI3b. BHIbI XUMUYeCcKOW CBA3M (KOBaJICHTHAsl HETMOJSpHAs U
NoJIsipHAsi, HWOHHAs, MeTaJin4yeckas). MexaHu3Mbl O00pa30oBaHUs KOBAJIEHTHOM XHWMHMUYECKOW CBSI3U
(oOMeHHBIH M JOHOPHO-aKLENTOpHBIN). BomoponHas cBs3b. BaleHTHOCTB. DNEKTPOOTPHUIIATEIHHOCTS.
Crenens okucieHus. VIOHbI: KATUOHBI U AHHUOHBI.

BemectBa MOJEKYJISIPHOIO M HEMOJEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa BELIECTBA.
Tunel KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue 0 AucnepcHbIX cucteMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 10151 BelllecTBa B
pacTBope.

Knaccudukanuss HeopraHmdeckux coequHeHui. HoMeHkaTypa HEOpPraHMYeCKHX  BEIIECTB.
['eneTndeckas cBsi3b HEOPraHUYECKHUX BEIIECTB, MPUHAIICKAITUX K PA3TTMUHBIM KIIACCaM.

Xumuyeckas peakius. Knaccudukamus XMMHUECKUX peakUil B HEOpraHMYEeCKOW W OpraHMYecKon
XUMHUHU. 3aKOH COXPaHEHUS! MACChl BEIIECTB, 3aKOH COXPAHEHMS M MPEBPAIECHUS SHEPTUH MPU XUMUYECKUX
peakumsX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMuyHbIX (akTopoB. OOpaTUMble peakiuu. XUMHUYECKOE
paBHOBecue. PaKTOPHI, BIUSAIOIINE HA COCTOSIHUE XUMHUecKoro paBHoBecHs. [Ipunnun Jle [larense.

Dnekrponutrueckas auccoruanus. CuwibHble W ciadbie 31eKTposuThl. Cpesa BOJHBIX PacTBOPOB
BEILECTB: KUCNAasl, HEUTpaabHas, IIeIOYHAs.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCepUMEHTANIbHBIE METOAbl W3YYEHHs BEIIECTB M MX MPEeBpALCHUI: JeMOHCTpanus TaOIull
«llepuoguyeckas cucremMa xumudeckux oanemeHtoB [JI. WM. MengeneeBay, wu3ydeHHME MOJENEH
KPUCTAIUTMUECKUX PEIIETOK, HAOMIOJEHUE U OMNHCAHHME JIEMOHCTPAI[MOHHBIX M JIaOOpaTOPHBIX OIBITOB
(paznoxeHue nmepokcuaa BoA0PoO/ia B MPUCYTCTBUU KaTaau3aTopa, ONpeesieHue Cpebl paCTBOPOB BEIIECTB C
MOMOIIbI0 YHHUBEPCAIBHOTO MHAMKATOPA, PEaKIMM MOHHOTO OOMEHa), MPOBEACHHUE MPAKTHUECKOH paboThI
«Bnusiare pa3nuuHBIX (AKTOPOB HA CKOPOCTh XUMHUSCKON peaKIumy.

PacuérHbie 3agaun.

Pacuérel nmo ypaBHEHHSIM XUMUUYECKUX PEAKIIUN, B TOM YHCIIe TEPMOXUMUYECKHUE PACUEThI, pacUEThI C
MCIIOJIb30BAHUEM TMTOHATHUS «MACCOBasi JOJIs1 BEILIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. [lonoxenue HemeramioB B llepmonnueckoil cucreMe xumuyeckux snemeHToB /I, U.
MenzeneeBa U OCOOEHHOCTH CTPOEHHMsS aToMOB. (DPU3NMYECKHE CBOICTBA HEMETAUIOB. AJIOTPOIUs
HEMeTaJUIOB (Ha MpUMEpPe KUCI0poaa, cephl, hochopa u yriiepoaa).

XVWMUYECKUE CBOWMCTBA BAXKHEHIIMX HEMETAJUIOB (TaJlOTEHOB, cephl, a3oTa, (ocdopa, yriepoma u
KPEMHUS) U UX COETUHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIIUX KHUCIOT, BOAOPOTHBIX COSAMHEHUN).

[IprMeHeHne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenune wmeramwioB B Ilepuoanueckoil cucrteme xumuueckux snemento JI. .
MenpeneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX O00O0JIOYEK aTOMOB MeTauioB. OOmme ¢Guzndeckue
cBoMcTBa MeTa/u0B. CIUTaBbl METAIJIOB. DIEKTPOXUMUYECKUN sl HAPSHKEHUN METAILIOB.

XUMHYECKUE CBOMCTBA BaXKHEMIIIMX METAUIOB (HATpUM, Kamui, KalblUid, MarHui, aJlOMUHUM, [TUHK,
XpoM, KeJe30, Me/ib) U UX COeTMHEHUH.

O6mme ciocoObl oyyeHus MeTauioB. [IpruMeneHe MeTayuioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOAbl H3YYEHHs BEIIECTB M MX MPEBPAIICHUI: H3yYeHHE KOJUICKIIMH
«Mertamibl M CIUIaBB», OOpaslloB HEMETAJLIOB, PEIICHHE OSKCICPUMEHTABHBIX 3a/ad, HaOJIOJCHHWE W
OMMCaHUE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHAA AalFOMUHHUSA C
pacTBOpamMu KUCIOT U IeJI0uYei, KaueCTBEHHbIE PEAKIIMK Ha KATHOHBI METAJLJIOB).

PacuérHbie 3agaun.

Pacuérer maccel BemiecTBa WiM 00bEMa Ta30B MO HM3BECTHOMY KOJIMUYECTBY BEIECTBA, MAcce WIHU
00BEMY OJHOTO U3 YUYaCTBYIOIIMX B PEAKIMM BEIIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIyKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb



Ponp xumun B obecriedeHHH IKOJIOTUYECKOM, YPHEPreTUYeCKOM M MUIIeBOW 0e30MacHOCTH, Pa3BUTUU
MeauiuHbl. [IoHATHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKIIUil.

[IpencraBienus 06 00X HAYYHBIX TPUHIIAIIAX POMBIIIIEHHOTO MOJIYYeHHUS BaKHEHIIINX BEIIECTB.

YenoBek B MUpE BEIIECTB U MAaTEPUATIOB: BAKHEUIIINE CTPOUTEIbHBIE MATEPHUANIbl, KOHCTPYKIIMOHHbIE
MaTepHuabl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl A 3JIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKUE U
MUHEpATbHBIC yI0OpEHUS.

XuMHS M 30pOBbE YEJIOBEKa: IpPaBHUJIA HCIIOJNb30BAaHUS JIEKAPCTBEHHBIX IIPENaparoB, IpaBuia
0€30MacHOTO UCIOJIb30BAHUS MIPENapaToB OBITOBOM XUMHUHU B MOBCETHEBHON KU3HH.

MexnpeaAMETHBIE CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€ NMpHU M3ydyeHuHu oOllel u HeopraHudeckod xumuu B 11 kiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHHE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX TOHATHUH, TaK WU TOHSTHH,
SIBJISTFOIIUXCSL CHCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TOHATHS: HAy4YHBIM (DaKT, THMOTE3a, 3aKOH, TEOPUs, aHAINU3, CUHTE3,
KJaccu(uKaIys, NepuoINnIHOCTb, HAOIIOIeHNEe, IKCTIEPUMEHT, MOICITMPOBAHNE, U3MEPEHNUE, SBIICHHE.

®dusnka: Mmarepus, DSHEpPrus, Macca, aToM, DOJEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOI,
PaZMOaKTUBHOCTb, MOJIEKYJIa, PHEPTeTHUECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe COCTOSHHE
BelIecTBa, (PU3MUECKUe BEITMUMUHBI U €UHUIIBI KX U3MEPEHHSI, CKOPOCTb.

Buonorus: xierka, opraHu3M, 3KOcHCcTeMa, Ouocdepa, MaKpo- U MUKPOIJIIEMEHThI, BATAMUHBI, 0OMEH
BEILECTB B OPraHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIE MTOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonmorug: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYprusi, MPOU3BOJICTBO  CTPOUTENIBHBIX
MaTepUasoB, CEIbCKOXO3IHCTBEHHOE IPOU3BOACTBO, NHINEBAsl MPOMBIIUIEHHOCTb, (papMaleBTHUYECKast
MPOMBIIUIEHHOCTh, IPOU3BOJACTBO KOCMETHUYECKMX NPEenaparoB, MPOU3BOJACTBO KOHCTPYKIHMOHHBIX
MaTepHaJIOB, YJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI II0 XMMHWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHS OOYYAIOIIUMUCS TPOTPaMM
cpenHero odiero oopazoBaHusi (JIMYHOCTHBIM, METANpEAMETHBIM U MpeAMeTHhIM). HayduHo-meToanueckoit
OCHOBOM JIJIs1 pa3pabOTKH IIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEIHEro OOIIero oOpa3oBaHMsI
SBIISIETCS] CUCTEMHO-/I€ATEIbHOCTHBINA TTOJIXO].

B cooTBeTcTBHHM ¢ CHCTEMHO-ACSITEILHOCTHBIM TIOIXOJOM B CTPYKTYpE JHWYHOCTHBIX pPE3yJIhTaTOB
OCBOGHHUSI TpeaMmeTa «XHUMHS» Ha YPOBHE CpeaHero obmiero oOpa3oBaHHS BbBIJCIEHBI CIEIYIOIIHe
COCTaBJISIOIITHE:

OCO3HaHHE 00YYAIOIIMMUCS POCCUNCKOM TpaskJaHCKOIM UIEHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEIILHOCTH U CAaMOOTIPE/ICIICHHUIO;

HaJIMYUE MOTUBAIUU K O0yUEHHUIO;

I[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUHN JTUYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPaTUINii 0a30BOI1 HAYKU XHUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCs PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH IEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAaMH, MPUCYIIUMU IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYUE TIPABOCO3HAHMSI JKOJOTHYECKOW KYJIbTYPhl U CIOCOOHOCTH CTaBUTh II€TH WU CTPOUTH
YKU3HEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeAMeTa «XUMHUs» IOCTUTAIOTCS B CIUHCTBE YYCOHOW U
BOCIUTATEIbHONU MAESTENFHOCTH B COOTBETCTBUU C TyMAaHHUCTUYECKHUMH, COLUOKYIBTYPHBIMU, HTYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH U UJI€aJIaMU POCCHICKOTO TPaXKIaHCKOTO OOIIeCTBa, MPUHSATHIMEA B OOIIECTBE
HOpPMaMU M TPaBUJIAMHU TMOBEICHHsS, CHOCOOCTBYIOUIMMH IIpOllecCaM CaMOMO3HAHMS, CaMOPa3BUTUS H
HPABCTBCHHOTO CTAHOBJICHUS INYHOCTH O0YUAIOIIIXCS.

JIM4HOCTHBIE pe3ylbTaThl OCBOCHMS MpeaMeTa «XHUMHUS» OTpakaloT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATCIILHON W TMPAKTUYECKOW CSITENLHOCTH OOYYAIOIIUXCS 10 pPeaTu3allid TMPUHSATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro0 BOCIUTAHUS:

OCO3HaHHUs O0YYaIOUIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaXKEHUS K 3aKOHY U
TIPABOIIOPSIKY;

MPEJICTABICHUS O COIUANBHBIX HOPMax M MPaBUIIaAX MEKIUYHOCTHBIX OTHOILIECHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEIHHOCTH MPHU CO3JaHUU YUCOHBIX MPOCKTOB, PEIICHUU
y4eOHBIX M MO3HABATEIbHBIX 33/1a4, BHITTOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI JPYTHX TIPU aHATH3e
pa3IMYHBIX BUIOB YUeOHOM NEeSTENbHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACJIeJIUI0 OT€YECTBEHHON XUMUU;

YBOKCHHUS K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPUU M TPAKTHUYECKOTO TMPUMCHCHHS XHMHH,
OCO3HaHHUS TOT0, YTO JOCTHMKEHHMS HAayKd €CThb pe3yibTaT JUINTEIbHBIX HAONIOJACHUN, KPOIOTIHBBIX
IKCIIEPUMEHTAIBLHBIX TIOMCKOB, TIOCTOSIHHOTO TPYAa YYEHBIX U TPAKTHKOB,

UHTEpeca M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHHUM U TOCIEAYIOUIEM aHaiu3e HH(pOpMaluu o
MIEPEIOBBIX IOCTIKEHUSX COBPEMEHHON OTEUCCTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPABCTBCHHOTO CO3HAHMSI, STHYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallMH, CBS3aHHBIE C XHUMHUYECKUMHU SIBICHHSIMH, W TPUHUMATh
OCO3HAHHBIC PEIICHUs, OPUCHTHPYSICh HA MOPATbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTHU OIICHMBATh CBOE MOBEACHHUE U MOCTYMKHU CBOMX TOBApHILEH C MO3UIMI HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX TIOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

MOHUMAaHUsI LIEHHOCTEH 3JI0pOBOr0 U 0e30MacHOro odpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3MUECKOMY U MCUXUUYECKOMY 3/I0POBBIO;

coOroficHUST TIPaBUII Oe30MacHOro oOpallleHus C BEUIECTBAMH B OBITY, TOBCETHEBHOW KH3HU U B
TPYJIOBOH AESITETbHOCTH;

MOHUMAHUS T[CHHOCTH TMPaBWI HWHIAVNBUAYATHHOTO M KOJUIGKTHBHOTO O€30MacHOTO TIOBEJACHUS B
CUTYalIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMA IOCIEACTBUI M HENPUATHUS BPEIHBIX MPUBBIUEK (YNOTPEOJIEHHS alKOIrojsl, HAapKOTHKOB,
KypEHHUs);

5) TpyaoBoro BocnuTaHus:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEI0BATENbCKON esITeIbHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPUECKOHN U IPYTUX BUAAX ACSITEIBbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4acTHE€ B PEIICHUHU MPAKTUYECKUX 3a]ady COLMAIbHON HAINpaBIEHHOCTH (B
paMKax CBOEro KJjacca, HIKOJIbl);

UHTEpeca K TPAKTHUYECKOMY M3YYCHHIO TpodeccHil pasiuyHOro poja, B TOM 4YHCIE Ha OCHOBE
IIPUMEHEHNUS IPEIMETHBIX 3HAaHUH 110 XUMHUH;

YBa)X€HUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYI0BOH NEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBHIyaJbHOM TpaeKTOpHUM oOpa3oBaHus, Oynymiei
npodeccud W peanu3alud COOCTBEHHBIX IKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CHOCOOHOCTEHM K XMMUHU, MHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0J1I0rMYeCKOT0 BOCTIUTAHMSI:

9KOJIOTUYECKHU 11€7€CO00pa3HOro OTHOLIEHUs K MPHUPOJE, KaK MCTOYHHMKY CYIIECTBOBAHUS YKU3HU Ha
3emie;

NOHUMAaHMA TJI00aJTBHOTO XapaKTepa SKOJIOTMYECKUX MPOOJeM, BIHSHUS SKOHOMHUYECKUX MPOLIECCOB
Ha COCTOSIHHE MPUPOJTHON U COUUAIIBHON CPEJIbL;

OCO3HaHMA HEOOXOJUMOCTH HCIIOJIb30BAaHUS JOCTHXKEHMM XUMHUM [ pELIeHHs BOIPOCOB
PalMOHAIBHOTO PUPOIOIIONIB30BAHNS;

AKTUBHOTO HENPHUATHS JEHCTBUM, NPHHOCAIIMX BpEJ OKPYKAIOWEH NPUPOAHON Ccpene, yMEHUus
IIPOrHO3MPOBAaTh HEOJIAronpUATHBIE OSKOJOTMYECKHE TIIOCIEACTBUS NPEINPUHUMAEMbIX JEHCTBUH U
IIpeIOoTBpallaTh UX;

HaJIM4Msl Pa3BUTOrO 3KOJIOTMYECKOIO0 MBILNUICHUS, dKOJOTHMYECKOW KYJbTYpBI, OIBbITA JIEATEIbHOCTH
9KOJIOTMYECKOH HANPaBICHHOCTH, YMEHHUS PyKOBOJICTBOBAaTHCS MMH B II03HABATEIbHONW, KOMMYHHUKATUBHON U
COLMAJIHOW MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO IPOTHBOCTOSTH UJCOJIOTHU XeMo(poonu;

7) HEHHOCTH HAYYHOI0 NIO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKU U
00I11eCTBEHHOH NMPaKTHKH;

NOHUMAaHMA CIIEHU(PHUKN XUMHUH KaK HAyKH, OCO3HaHUS €€ poiu B (hOpMUPOBAHHM paIOHAIBEHOTO
Hay4YHOTO MBILIUICHUs, CO3[JaHUM LIEJIOCTHOTO NpEICTaBICHUS 00 OKpY’XKarolleM MHUpPE KaKk O €IMHCTBE
OPUPOJbI M YEJIOBEKa, B IO3HAHUU HPHUPOJIHBIX 3aKOHOMEPHOCTEM M pEIIEHHH MpOoOJIEM COXpaHEHMs
IIPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COO0M 3HAYMMOCTU XMMMH ISl COBPEMEHHON IUBUIIM3ALMH: B €€ TYMaHUCTHYECKOMN
HaNpaBJIEHHOCTH U BaYKHOM POJIM B CO3JaHUU HOBOMW 0a3bl MaTepHaIbHOM KyJIbTYpBhl, PEIIEHUH TTI00aIbHBIX
npo0JeM YCTOHYHMBOTO Pa3BHUTHUSI YEIOBEUECTBA — CHIPHEBOM, DHEPTETHUECKON, MUIIEBOW M SKOJIOTUIECKOM
0€30IaCHOCTH, B PAa3BUTUU MEAULUHBI, OOECIEYEHUH YCIOBHHM YCHEIIHOrOo TpyJa M 3KOJOTHMYECKH
KOM(OPTHOM KHU3HHU KAKIAOTO WIeHA O0IECTBa;

€CTECTBECHHO-HAYYHON I'DAMOTHOCTH: TOHUMAaHUS CYLIIHOCTH METOJOB IO3HAHHUA, UCIOJIB3YEMBIX B
€CTECTBEHHbIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IIOJIy4aeMble 3HAHUS U1 aHajdu3a U OOBSCHEHUS
SBJICHUH OKPYXAIOIIEro MHUpa M IPOUCXOAALIMX B HEM M3MEHEHUI, yMeHHs JAenaTb OOOCHOBaHHBIE
3aKJIIOYEHUST Ha OCHOBE Hay4HbIX (PAKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIHHO MCIIOJIb30BaTh XUMUYECKUE 3HAHUS TSI pEIICHUs TIPOOJIeM B peaibHBIX
YKU3HEHHBIX CUTyalUsX;

MHTEpeca K TO3HAHUIO U MCCIIEI0BATEIbCKOM AEATEIBHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpPEpPBIBHOMY OOpPa30BaHHIO M CaMOOOpPA30BaHMIO, K aKTHBHOMY
MOJIyYEHHUIO HOBBIX 3HAHUI 110 XUMUHU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax MpoPecCHOHANbHOMN 1eATeIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIe pe3yIbTaThl OCBOCHUS YU€OHOTO mpeaMeTa «XUMHUs Ha YPOBHE CPEITHEro 0OIIero
00pa30BaHMs BKIIIOYAIOT:

3HaYMMble  JUII  (OPMHMPOBAaHUS ~ MHUPOBO33PEHHUS  OOyYarOIIMXCS  MEXIUCIHUILTMHAPHBIC
(MexnpeaMeTHbIE) OOLICHAayuyHble IOHATHS, OTpaXKarollde LEJIOCTHOCTh HAy4YHOH KapTHHBI MHpa U
cnenu(uKy METOJIOB TO3HAHUS, UCIONB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs,



SBJICHHE, IPOLIECC, CUCTEMA, HAyuyHbId (HaKT, MPHUHLMUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHd,
UcclIeIOBaHKe, HAaOJI0IeHUE, N3MEPEHUE, SKCIIEPUMEHT U ApYyTHE);

YHHUBEpCaJbHblE yuyeOHble JeHcTBHUA  (ITO3HABaTelbHblE, KOMMYHUKATUBHBIC, DETYJISATHUBHBIE),
oOecrieunBaromue  (GopmMupoBaHue (QYHKIHMOHAIBHOW TI'PaMOTHOCTH UM COLMAIBHOM  KOMITETCHIIUH
00y4Jaromuxcs;

CIOCOOHOCTh OOYYAIOUIMXCSl HCIOJIB30BATh OCBOCHHBIE MEXKIMCUUIUIMHAPHBIC, MUPOBO33PEHUECKHUE
3HaHUS U YHUBEPCAJIbHbIC YUeOHbIE IeHCTBHS B IO3HABATEIBHOM U COLMAIbHON MPAKTHKE.

MertanpenmeTHbie pe3yJIbTaThl OTpaXkaroT OBJIaJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU M PETYJIATUBHBIMU JEHCTBUAMHU.

Ogi1ageHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE TeCTBUSA:

CaMOCTOSITENILHO (hOPMYITUPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNeNIATh LEIH AEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPHUM HUX JOCTUKEHHUS, COOTHOCHUTb
pe3yNbTaThl JEATEIBHOCTH C TOCTABIEHHBIMU LIENSIMH;

UCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUM NPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBLAEATH XapaKTEepHbIE
IpU3HAKU TOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIME IOHATHS JUIS
00BSICHEHUS OT/ENbHBIX (PAKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH ISl KIaCCU(UKAIINH BEIIECTB M XUMHUYECKUX PEaKIUi;

yCTaHaBJIMBATh PUUNHHO-CIIEACTBEHHBIE CBSI3U MEXK/ly U3y4aeMbIMU SIBICHUSIMU;

CTPOUTb JIOTMUECKHUE pacCyX AeHHUS (MHIOYKTUBHBIC, JENyKTUBHbBIE, [0 aHAJOIMH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUNS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIMPOBAThH BHIBO/IBI U 3aKIIIOUYEHUS;

IPUMEHATh B IpOLIECCE MO3HAHMSI, HCIOJIb3YyEeMble B XMMHUHU CHMBOJUYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHUS — XHMHYECKHH 3HAaK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
dopmyna, ypaBHEHHE XUMHUYECKOW PEAKUWU — MPHU PEIICHUH yYeOHBIX MO3HABATENbHBIX U MPAKTHYECKUX
3aja4, NPUMEHATh HAa3BaHHbIE MOJICNbHBIE NPEICTABICHUS MJS BBIABICHUS XapaKTEpPHBIX HPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUUECKHUX PEaKIIHM.

2) 0a30BbIe UCCIeA0BaATENbCKUE TeCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIUi;

(GopMynMpoBaTh LEJNM W 33aJa4d HCCIIEAOBAHMS, MCIOJIb30BaTh IOCTABICHHbIE M CaMOCTOSTEIbHO
chopMyIHpPOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHHS U OCHOBBI JJIs1 (POPMUPOBAHUS THIIOTE3HI
10 IPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYKACHUM;

BJIa/IETh HABBIKAMM CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U IPOBEJCHUS YUEHHYECKUX IKCIEPUMEHTOB,
COBEPILIEHCTBOBAaTh YMEHHUS HaOMI0JaTh 3a XOJOM IpOLEcca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €ro
pesynbpTar, (opMynupoBaTh OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH pPE3YJIbTAaTOB
UCCIIEI0BaHMs, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJIETaHHON paboTe;

npuoOpeTaTh OMBIT YYEHHYECKOH WCCIeIOBaTeIbCKOW W TMPOEKTHOW JEeSTEIbHOCTH, IPOSBISATH
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB pELICHHMs IpakTHYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOIOB IO3HAHUS.

3) pabora ¢ ungopmaumeii:

OpUEHTHPOBATbCS B Ppa3IMYHBIX HCTOYHMKAX HMHPoOpManUK (HAy4YHO-TIIOMYJIIpHAs JHUTepaTypa
XMMHUYECKOTO COJEpKaHMsl, CIIpaBOYHbIEe MOcoOus, pecypchl VHTepHeTa), aHaIU3upoBaThb HH(POPMALUIO
pa3IMYHBIX BUAOB M (GOpM IPEACTAaBICHUS, KPUTHUECKH OLEHUBaTh €€ JIOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTb;

(dbopMyIHpOBaTH 3ampoChl UM MPHUMEHSATh Pa3IMYHbIE METOABI MPH TOUCKE M OTOOpe HH(OpMaIuu,
HE0OXO0IMMOM /17151 BBIIOJHEHUS YUEOHBIX 3a/1a4 ONpeAeIEHHOr0 TUIIa;

npruoOpeTaTh OMBIT UCMOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA M Pa3IMYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJbHYI0 (OpMY MpeacTaBleHHS HH(pOpMaIuu (CXembl, TpaguKH,
JarpaMMBbl, TaOJIULbl, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAay4YHBIH $3bIK B KAauecTBE CpEACTBA NpU paboTe ¢ XUMHUYECKON HH(OpMaluein:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue W MaTeMaTH4eCcKWe) 3HAKW M CHUMBOJBL,  (OpMYJIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCII0JIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA HATIAAHOCTH.

OgBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMHM A€ CTBUSIMU:

3aJaBaTh BOIIPOCHI MO CYIECTBY 00CYKIaeMOM TeMbl B X0/1€ AMAJIOra /UM IUCKYCCUH, BBICKA3bIBATh
uzeu, GopMyIMpoBaTh CBOM MPEIOKEHUSI OTHOCUTENIFHO BBITTOJIHEHUS MTPEIOKEHHON 3a/1auu;



BBICTYIaTh ~C  NpPE3CHTAUMed  pe3yNbTaTOB  IO3HABATEIbHOM  JESATENBHOCTH,  MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHMKaMH IIPH BBINOJIHEHHH XHMHUYECKOTO HKCIEPUMEHTA,
MPAaKTHYECKON padOThl MO MCCIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peau3allii yueOHOro MPOeKTa U
(GopMyIHpOBaTH BBIBOABI 1O PE3yJbTaTaM IMPOBEACHHBIX HCCIECIOBAHUN IMyTEM COTJIACOBAHMS IMO3UIMHA B
xoJie 00CykaeHus: 1 00OMeHa MHEHHSIMH.

OBJjajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO JAEATEIbHOCTD, ONpEAEIss e€
LEeNIU U 3a7aud, KOHTPOJIMPOBATh U MO MEpPe HEOOXOAMMOCTH KOPPEKTHUPOBAThH IPEAIaraeMblil aJlrOpuT™M
NEHCTBUI MPHU BBIMOJIHEHUU Y4YEOHBIX U HCCIEAOBAaTENbCKUX 3a/lad, BbIOMpaTh HauOonee 3(PQPeKTUBHBIH
CIOC00 MX pelIeHUsl ¢ yUETOM MOJIy4EHHS HOBBIX 3HAHUH O BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

INNPEAMETHBIE PE3YJIBTATDI
10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUsD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XMMHYECKON COCTABIISIIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MUPA, POJIM XUMHUH B TMIO3HAHUU SBJICHUH MPUPOABI, B POPMUPOBAHUYU MBIIUICHUS U KyJIbTYPbl TUYHOCTH, €€
(YHKIIMOHATBHOW T'PAMOTHOCTH, HEOOXOIMMOW [UIsl PEIICHHS] TPAKTHYSCKUX 3a7ad U OSKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOM cperie;

BIIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOUIUEe TMOHITHS
(XMMUYecKUll ~ 9SJeMeHT,  aToM, OJJIGKTpOHHass  o0oJiouka  aToMa,  MOJEKyJla,  BaJeHTHOCTb,
3JIEKTPOOTPHUIIATEIHLHOCTD, XUMHUECKas CBSI3b, CTPYKTYpHast popMyiia (pa3BEpHyTast U COKpaIEHHAsA), MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN O00BEM, YTIIepOJHBIM cKeneT, (pyHKIHOHAlbHAs TPYMIa, paguKal, U30MepHs,
M30MEphI, TOMOJIOTUUECKHUI psiJl, TOMOJOTH, YTJIEBOAOPOJbI, KUCIOPOA M a30TCOAEPKAIIME COCAMHEHUS,
MOHOMEp, MOJTUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJISPHBIE COSAMHEHHS); TEOPHH U 3aKOHBI (TEOpHs
CTpPOEHHUsSI OpraHndeckux BemecTB A. M. byTiepoBa, 3ak0OH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHUW; MUPOBO33PEHUECKHUE 3HAHUS, JIE)KAIINE B OCHOBE MOHUMAHUS IPUUUHHOCTU U
CUCTEMHOCTH XWMHUYECKHUX SIBIICHUH, ()aKTOJIOTHUYECKHUE CBEJCHHUS O CBOWCTBAX, COCTaBE, IMOJYYCHHHU H
0€30MacHOM HCIIOJIb30BAHUM BaXKHEHIIIUX OPraHUYEeCKHX BEIIECTB B OBITY W MPAKTHUECKON NEATEIbHOCTH
YEJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHble TMPU3HAKU TMOHATHH, yCTaHABIMBaTh HX
B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIONINE TOHITHS MPU OMUCAHUU COCTaBa, CTPOSHUS U MPEBpAICHUI
OpPTaHMYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUN HCIIOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJISl COCTABJICHUSI MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (POpMyT OpraHMYECKUX BEIIECTB U YPaBHEHHH XUMUYECKUX
peakiuii, U3roTaBIMBaTh MOJENIN MOJIEKYJ OPTraHMYECKUX BEIIECTB ISl WUTFOCTPAIIMM UX XHMHUUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHNUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIECTB IO
UX COCTaBy M CTPOCHHIO K ONpPEAeIEHHOMY Kiaccy/Tpylie COoelIWHEHUHN (yriaeBOIOpPOAbI, KHCIOPOA U
a30TCO/ICpXKAIIUE COCAMHEHHS, BBICOKOMOJICKYJIIPHBIE COCIMHEHMs), JaBaTh KM Ha3BaHUS [0
cucremarnueckoii Homenkiarype (IUPAC), a Takke NpUBOAWTH TPHUBHAJIBHBIE Ha3BaHUS OTAEIbHBIX
OpPTaHHYECKUX BEIICCTB (ITHIICH, MPOIHIICH, alleTUIICH, dTHIICHTIIMKOMb, TIHIepUH, Geron, Gopmansaerus,
alneTalbJeru]l, MypaBbUHas KHUCJIOTa, YKCYyCHas KHUCJIOTAa, OJIEMHOBAas KHCIOTa, CTEapHUHOBas KHUCIOTA,
TIII0K03a, PPyKTO3a, KpaxMall, IeJUTI0I03a, TJIUINH);

c(OpPMHUPOBAHHOCTh YMEHHUS OMNpPEAENATh BUIbl XMMHUYECKON CBSI3M B OPraHMUYECKHUX COCIUHEHMSIX
(onuHapHBIE U KpaTHBIE);

c(OpMHUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIOKEHUS TEOPHH CTPOSHUSI OpraHUYecKuX BemecTs A. M.
BbytnepoBa st 00bsICHEHHs 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXpaHEHUS
Macchl BEIIECTB;

c()OPMHUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh COCTaB, CTPOCHHE, (U3MYSCKHE U XUMHUYCCKUE
CBOICTBa TUIMUYHBIX MPEACTABUTEICH Pa3IMUHBIX KJIACCOB OPraHMYECKHX BEIIeCTB (METaH, 3TaH, HTHIIEH,
NPOMWJICH, aleTWwieH, OyrtaaueH-1,3, mermnOyraawen-1,3, OCEH307, METAaHOJ, ATAHOJ, OSTUJICHIJIHKOIb,
TIIMLEepUH, (EeHoJ, aleTanbleru]l, MypaBbHHas M YKCyCHas KHCIOTBHI, TJIIOKO3a, Kpaxmal, IeJUII0I03a,
AMUHOYKCyCHasi KUCIIOTa), WUIIOCTPUPOBATh TEHETHYECKYI0 CBS3b MEXKJAY HUMH ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;



c(OPMHPOBAHHOCTh YMEHHs XapaKTepu30BaTb HCTOYHMKHM YIJIIEBOAOPOAHOTO ChIphs (HE(TH,
IPUPOIHBIH ra3, yroib), CocoObl UX MepepaboTKH U MPAKTHUECKOE MPUMEHEHHE IPOTYKTOB NMEpepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUI NMPOBOANUTH BBIUUCICHHS 110 XUMHUECKUM YPAaBHEHUSM (Macchl, 00bEMa,
KOJINYECTBAa HMCXOJIHOTO BEUIECTBA WJIM MPOAYKTa PEAKIUH 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 UCXOJHBIX BELIECTB WM MPOTYKTOB PEAKLIUN);

c(OpMUPOBAHHOCTh YMEHHUH BIIAJETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOJIaX HAYYHOI'O MO3HAHUS,
UCIIONIb3YEeMbIX B XHMHUHU IPH H3YyYEHUM BEIIECTB M XMMHUYECKHUX SBICHMH (HaOJIOJeHHEe, HU3MEpEHHE,
9KCIIEPUMEHT, MOJIETUPOBAHUE), UCIIOIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJI MPUHATHUS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEHIECTBAMU U UX IPUMEHEHHUEM;

chOpMUPOBAHHOCTh yMEHUM COONIOJATh MpaBWIa TOJIB30BAHUS XHUMHUYECKOM TMOCyaod U
1a0opaTOpHbIM 00OpYJOBAaHMEM, a TakXe IpaBuUia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIHUSMHU T10 BBITIOJTHEHUIO JTA00PATOPHBIX XUMHUUECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBIMNOJHATE XMMHUYECKMH SKCHEPUMEHT (IIpeBpalleHHs
OpPraHMYECKUX BEILECTB MpPU HATrPEBaHHMM, MOJYUYEHHE STHIEHA M H3Y4YEHHME €ro CBOWCTB, Kau€CTBEHHBIE
peaKkuMyu OpraHUYeCcKUX BEUIECTB, JEHATypauus OEJKOB NMpPHM HArpeBaHWHU, LIBETHbIE PEaKkLUUu OeNKOoB) B
COOTBETCTBUHM C TpaBWJIAMH TEXHHKH O€30MacHOCTH TpU OOpalleHHH ¢ BEIIeCTBAaMH M J1aOOpaTOPHBIM
000pyI0BaHUEM, NPEACTABIATh PE3yJibTaThl XMMHUYECKOTO HSKCHEpUMEHTa B (opMe 3amucHu ypaBHEHUH
COOTBETCTBYIOIIUX PEeaKUUil ¥ (HOpMyTUPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKH aHAJIM3MPOBATH XMMUYECKYI0 MH(POPMALUIO, MOIy4aeMylo
U3 pa3HbIX UICTOYHHUKOB (CpeicTBa MacCOBOM MH(popMauu, IHTepHET u ApyTux);

c(OpPMHPOBAHHOCTh YMEHUH COOIII0OIaTh MPaBUIIa SKOJIOTHYECKHU 11E1€CO00pa3HOro MOBEIECHUS B OBITY
U TPYAOBOI NEATENbHOCTH B IIEJIAX COXPAHEHHUS CBOETO 370POBbsl M OKPY’KAIOLIEH NPUPOJHOW Cpelibl,
OCO3HaBaTh ONACHOCTb BO3JCHCTBUS Ha >KMBBIC OPraHU3MBbl OIPEACICHHBIX OPraHUYECKUX BEILECTB,
noHumMas cmblica nokazatens I1JIK, noscHATs Ha npuMepax crocoObl YMEHBUIECHUS! U MPEIOTBPALLEHUS UX
BPEIHOTO BO3ACHCTBHS HA OPraHU3M UYEJIOBEKa,

Uil O0YYaroIuXcsi C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHE TNPHUMEHSTh 3HAHUSA 00
OCHOBHBIX JOCTYIIHBIX METOJIaX ITO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUN;

JUISL CIIETBIX M CIa0OBHIAMINX OOYUYAIOMIMXCS: YMEHUE HCIOJB30BATh PElbe(HO-TOUCUHYIO CUCTEMY
o6o3HaueHuii JI. bpaiiis 11 3anucu XuMHYecKuX GopMyI.

11 KJIACC

[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0IIas 1 HeopraHuuecKast XUMHsD OTPakaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: 0 XUMUUYECKOU COCTABJISIFOIIEH €CTECTBEHHO-HAYYHOU KapTHUHBI
MUPA, POJIM XUMHUH B MO3HAHUU SBJICHUH MPUPOABI, B POPMUPOBAHUYU MBIIUICHUS U KyJIbTYPbl TUYHOCTH, €€
(YHKIIMOHATBHOW T'PAMOTHOCTH, HEOOXOAMMOW JUIsl PEIICHHSI TPAKTHYSCKUX 3a7ad U OKOJIOTHYCCKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM cpere;

BIIAJICHUE CHCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATAIONIUE TMOHITHS
(XMMUYECKUI 3JIEMEHT, aToM, H30TOI, S-, pP-, d- 3JEKTPOHHBIE OpPOUTANIM aTOMOB, MOH, MOJEKYJ]a, MOIb,
MOJIIPHBIA  00BEM, BaJICHTHOCTB, JJICKTPOOTPUIATEILHOCTh, CTCIICHb OKWCIICHHS, XHMHYECKas CBS3b
(KoBasleHTHAsi, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs), KPUCTAIUIMUECKas pEemETKA, TUIBl XUMHUYECKUX
peakuui, pacTBOp, 3JEKTPOJIMUTHI, HEDJIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT AMCCOLMAINS, OKHCIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XMMHUYECKON peakIi, XUMUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TeOpus
3JIEKTPOJUTUYECKON auccouranuu, nepuoauyeckuil 3akon . M. MenneneeBa, 3aKOH COXpaHEHUSI MacChl
BEIIECTB, 3aKOH COXpPAaHEHHsS W MPEBPAILlEHUS SHEPTrUU IMPU XUMHUYECKHX pPEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIME B OCHOBE MOHUMAHUS IPUUMHHOCTU U
CUCTEMHOCTH XHMHUYECKUX SIBIICHUH, (aKTOIIOTWUYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIIOJIb30BAHUH BAKHEUIIIMX HEOPTAHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOMN J1EATETbHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTEpHbIC NPHU3HAKU TOHATHUM, YCTaHABIMBATh WX
B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IMOHATUS NPH OMHCAHUU HEOPTaHMYECKUX BEIIECTB U HX
IIPEBPAILCHMUI;

c(OpPMHUPOBAHHOCTh YMEHHM HCIHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJICHUS (GopMyl
BEIIIECTB M YPaBHEHUN XUMHUYECKHUX PEAKIIMI, CUCTEMAaKTHUeCt0 COMepKpDTypau ypUIUAIbHOE



c(hOpMHUPOBAHHOCTh YMEHHM OMpPEAEIATh BAJIEHTHOCTh M CTENEHb OKUCICHUS XUMUYECKUX AJIIEMEHTOB
B COCIMHECHHSIX Pa3IUYHOTO COCTaBa, BUJ XUMHUYECKOW CBsi3W (KOBaJEHTHas, MOHHAs, MeTauIMuecKas,
BOJIOPOJHAs) B COCQUHEHMSX, THUIl KPUCTAJUIMUECKON pEemETKH KOHKPETHOrO BellecTBa (aToMHas,
MOJICKYJIIpHasi, HOHHAsl, MeETa/UIMuecKas), XapakTep Cpelbl B BOJHBIX pAacTBOpaX HEOPTaHUYECKUX
COEIUHEHHI,

c(hOpMUPOBAHHOCTh yYMEHUMN YCTAaHABIMBATh TMPUHAJIC)KHOCTh HEOPTraHWYECKUX BEHIECTB MO UX
COCTaBy K ONPENEIEHHOMY KIIAcCy/TpyIlie COEIWHEHUH (MpOCThle BEIIeCTBA — METAJUIbl U HEMETalllbl,
OKCH/JIbI, OCHOBAHHSI, KHCIIOTHI, aM(DOTEPHBIC TUAPOKCHUJIBI, COITH);

c(OpMHUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICI Tepuoanyeckoro 3akoHa J[. M. MengeneeBa u
JIEMOHCTPHUPOBATH €T0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO U TPOTHOCTUIECKYIO (PyHKIINM;

c(OpPMHUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XUMHYECKHX
anemeHToB 1—4 nepuonoB [lepuoanueckoit cucteMbl xumMuueckux 3reMenToB J{. . Menneneesa, ucnonb3ys
MOHATUSA «S-, P-, d-2JEKTPOHHBIE OPOUTANIN», «IHEPreTUYECKUE YPOBHH», OOBICHITH 3aKOHOMEPHOCTH
W3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M MX COCIMHEHUM MO mepuoiaM W rpynnam llepumoamueckoi
cHUCTeMBl XUMHUYECKUX dieMeHTOB /1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUH XapakTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
HEOPTraHWYECKHUX BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXY
HEOPTaHWYECKUMH BEIIECTBAMU C TTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIINiA;

c(OpMHUPOBAHHOCTh YMEHUS KIacCU(PUIHUPOBATh XUMHUYECKHE PEAKIUH IO Pa3IUYHBIM MpU3HAKAM
(duciny U coCTaBy pearupyrolyx BEImIeCTB, TEIIOBOMY 3()(eKTy peakinu, U3MEHEHUIO CTEeTICHEH OKUCIICHHUS
3JIEMEHTOB, 00OPaTUMOCTH PEAKINH, YIaCTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh yMEHHUN COCTaBIATH YpPaBHEHUS pEAKIUH pa3IMYHBIX THUIIOB, IIOJHBIE U
COKpaIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YUYUTHIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIUU HIIYT
JI0 KOHIIA;

c(OpPMHUPOBAHHOCTh YMEHUH TPOBOJUTH pEAKIMH, TMOATBEPKIAIONIME KAYECTBEHHBI COCTaB
Pa3IMYHBIX HEOPTAHMUYECKUX BEIIECTB, PACMO3HABATH OIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHWYECKUX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH paCKpPbIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpPEAKIIHI
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca ATHX PEaKIIHif;

c(OpPMHUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCIMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT Pa3IMYHbIX
(bakTOpoB; XapakTep CMEIICHHS XMMHYECKOTO PABHOBECHS B 3aBHUCHUMOCTH OT BHEIIHEro BO3ACHCTBUSA
(npuniun Jle HlaTense);

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE IMPOLIECCH, JIeXKallhue B OCHOBE
MPOMBINIICHHOTO MOJIYYCHHUSI CEPHOW KUCIOTHI, aMMHaKa, a TaKke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00
OOIIMX HAYYHBIX MPUHIHUIIAX U HKOJIOTUYECKUX MPOoOIeMax XUMUUYECKOTO MPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS C HCIOJIB30BAaHUEM MOHSTHS «MaccoBas JOJIS
BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHUN Ta30B MPU XUMHUYECKUX PEAKLHUAX, MACChl BEIIECTBA WIH
00b€Ma Tra30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM OOBEMY OJHOIO M3 YYACTBYIOIIMX B
pEeaKIuu BEIIeCTB, TemIoBoro 3(d@exkTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHsSI MAacChl BEIECTB,
MPEBPAIICHUS U COXPAHEHUS YHEPTUU;

c(OpMHUPOBAHHOCTh yYMEHHMH COONIOAATh TMpaBuja TMOJB30BaHUS XHMHUYECKOW TOCYyAoH U
1a00paTOpHEIM 00OPYJIOBaHMEM, a TAaKKe WpaBHJIa OOpANIEHUS C BEHMIECTBAMH B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBIMOIHATH XUMUYECKUM IKCIEPUMEHT (pa3iioKeHHE
NepoKCcuaa BOAOPOAA B MPUCYTCTBUU KaTalIM3aTOpa, OMPEAEIICHUE CPEbl PACTBOPOB BEIIECTB C IMOMOIIBIO
YHUBEPCATHLHOTO WHANKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peaKkiluy, peakiuu
HMOHHOTO OOMEHa, KaUeCTBEHHbIE PEaKkIMi Ha Ccynb(ar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHHUS,
pelieHne SKCIepUMEHTANIBHBIX 33j1a4 110 TeMaM «MeTtamibl»y 1 «Hemerasnisi») B COOTBETCTBUH C MIpaBUIaMU
TEXHUKH 0€30MacHOCTH MpHU OOpaIleHUH C BEUIeCTBAMH U JIa0OpaTOPHBIM 000pYAOBaHUEM, MPEACTABIATH
pe3yNbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (OpMe 3allMCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKIUNd H
(dbopMynIpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHUM KPUTHUYECKU AHATU3UPOBATH XUMHUYECKYI0O MH(POPMAIHIO, TOIYYaeMYIO
U3 pa3HbIX HICTOYHHUKOB (CPE/ICTBA MAaCCOBOM KOMMYHUKauU, THTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHIA COOJIIO/IATh MPABUIIA SKOJIOTHIECKH I€JIeCO00Pa3HOr0 MOBECHUS B OBITY
U TPYJIOBOH JAEATENBHOCTH B ILEJAX COXPAHEHUS CBOETO 3J0POBbS M OKpPYXKAOIIEW MPUPOIHON Cpenbl,
OCO3HAaBaTh OMACHOCTh BO3JICMCTBUS Ha >KHUBBIC OpPraHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAsl CMBICIT



nokazatenss [1JIK, mosicHaTe Ha mpuMepax crmocoObl YMEHBIIECHHS W MPEAOTBPAILCHHS WX BPEIHOTO
BO3/ICHUCTBHS HAa OPTaHU3M UYEJIOBEKA;

U1t 00yYaroNMXCsl ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBbS: YMEHHE IMPUMEHATh 3HAHHUA 00
OCHOBHBIX JOCTYITHBIX METO/]aX TTO3HAHUS BEIECTB U XUMUYECKUX SBICHHIA;

JUISL CIIETIBIX M CJIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOIBb30BaTh PEIbe(h)HO-TOUCUHYIO CHCTEMY
obo3HaueHnii JI. bpaiiist i 3armuc XUMHYECKUX (GOpMyI.
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’ Teopus crpoeHus opraHnndeckux coequHennii A. M. bytiepoBa, €€ OCHOBHBIE |
MI0JIO’KEHUS
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10 AJIKVHBL: COCTaB M 0COOEHHOCTH CTPOCHUS, TOMOJIOTUYECKHUH psill. AlleTUiIeH 1
— NPOCTEHIINH NTPEICTABUTEND AJIKHHOB
11 BbluncieHus 1o ypaBHEHUIO XUMHUYECKON PEaKIMK 1
12 ApeHbl: 6eH30J1 U TOJIyO0JI. TOKCHYHOCTh APEHOB 1
13 ['eHeTnyeckas CBsI3b YIJI€BOIOPOA0OB, IPUHAUISKAIINUX K PA3JIMYHBIM KJIaccam 1
14 [TpupoHbIE HCTOUHUKH YTIIEBOIOPOAOB: IPUPOAHBIN a3 U NOMyTHbIE 1
HeTsHbIE ra3bl, HePTh M MPOAYKTHI €€ nepepaboTKH
15 [TpuposHbIE HCTOYHUKH YTIIEBOJOPOAOB: IPUPOAHBIN a3 U NOIyTHBIE 1
He(dTsIHBIC Ta3bl, HEPTh M MPOAYKTHI €€ epepaboTKu
16 KoHnTtponbHas pabota 1o pazaeny «YTaeBogopOoab» 1 1
17 IIpenenbHbIe OHOATOMHBIE CIUPTHI: METAHOJ U 3TaHoJ. BojmopoaHas cBsI3b 1
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20 Anpaerupl: (oOpMabACTUA U alleTATLICTH. AIIETOH 1
21 OIHOOCHOBHEBIE MPEeIbHBIC KAPOOHOBBIE KHCIOTHI: MypaBbUHAS M YKCYCHAs 1
22 [TpakTuyeckas padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHCIIOTBDY 1 1




CTeapI/IHOBaﬂ H OJICMHOBAs KUCJIOTHI, KaK NPCACTABUTCIIN BBICIIUX

23 1
KapOOHOBBIX KHCIIOT

24 MpbL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIJIOT, X MOIOLIee JeiicTBUe 1

75 CrnoxHble 3(hupbl Kak MPOU3BOHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 1
7¢upoB

26 Kupbl: rupoan3, npuMeHeHue, OMoJoruyecKasi poJib JKUPOB 1

27 YrneBonpl: coctas, Kinaccuukamus. BaxxHen e npeIcTaBuTeNn: TIF0K03a, 1
¢bpykTO3a, caxaposa

28 Kpaxman u 11eu1r0103a Kak NpUpOAHbIE TOTUMEPDI 1

29 Konrtponbnas pabdora no paszaeny «Kucnopoacoaepxaiiye opraHndeckue 1
COEJIMHEHUS»

30 AMUHBI: METUJIAMUH W AHWUJINH 1

31 AMMHOKHUCIIOTHI KaK aM(OTEpHbIE OPraHNUECKUE COETMHEHUS, NX 1
ounonorndeckoe 3Hauenue. [lentuasl

32 beJlku Kak pUpoIHbIE BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS 1

33 OcHOBHbIE IOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1

34 OcHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX coequHeHn. [1macTmaccsl, 1
Kay4yKH, BOJIOKHA
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11 KJIACC

KosmmuecTBo 4acoB JIeKTPOHHbIE
Jara
Ne Tema ypoka K I n3yue UHppoBbIe
n/n yp Bcero OHT%OHBH pax;nqecx H“);l o0pa3oBaTe/bHbIE
ble padoThl | Me padoThI pecype
1 XUAMUYICCKUH 3JIEMEHT. ATOM. DIIEKTPOHHASI KOH(MUTYpAIHsi aTOMOB 1
> Ilepnonnueckuii 3akoH U [lepuonnueckas cucreMa XUMHYECKUX 311€MEHTOB /J1. 1
N. MenpeneeBa, UX CBsI3b C COBDEMEHHON TEOPUEN CTPOEHHUsI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX
3 COCIMHEHUH TI0 TPYIINaM U TepruoiaM. 3HAYCHHUE MEePUOIUISCKOTO 3aKOHA U |
cucteMbl XumMuueckux 3aemMeHToB JI.M. MeHeneeBa B pa3BUTHH HAYKH
4 CtpoeHue BemiecTBa. XUMUIECKasl CBs3b, €€ BHUJIbI; MEXaHU3MbI 00pa30BaHuUs 1
KOBAJICHTHOM CBsA3U. BogopoiHas cBs3b
5 BaneHntHOCTB. DnexrpoorpunatenbHocTh. CTeneHb okuciaeHus. Bemecrsa 1
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS
6 [TonsTue o nucnepcHbIx cuctemMax. ICTUHHBIE U KOJUTOMIHBIE PACTBOPHI. 1
MaccoBas 10Js1 BEIIECTBa B paCTBOPE
7 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX coequHeHni. [ eneTnueckas 1
CBSI3b HEOPTraHWYECKHUX BEIECTB, PA3JTUYHBIX KJIACCOB
Knaccudukanus XuMHuecKux peakiuii B HEOpraHM4ecKor 1 OpraHndecKoi
8 XUMUU. 3aKOH COXPAHEHUS MACChI BEIIECTB; 3aKOH COXPAaHEHHUSI U NPEBPALCHUS 1
HSHEPTUU MPU XUMHUUYECKUX PEAKITUSIX
9 CkopocTb peakiui. OOpaTuMble peakinu. XUMHIECKOE PABHOBECHE 1
10 [Ipaxtuyeckas padora Ne 1. «BrnusiHue pa3nuvHbIX (GaKTOPOB HA CKOPOCTh | 1
XUMUYECKON PEAKIIUN)
DnekTpoautuyeckas auccoruanys. [lonstue o Bonopoanom nokaszarene (pH)
11 pacTtBopa. Peakiiuu noHHoro oomena. ' uipoian3 opraHuueckux u 1
HEOPraHWYECKUX BEUIECTB
12 OKHCIUTENbHO-BOCCTAaHOBUTEIIbHBIE peakiuu. [loHsTHE 00 AmekTponnse 1
pacIIaBOB U PACTBOPOB COJIEH
13 KontposbHas padota no paznaeny «TeopeTndeckre OCHOBBI XUMHUM) 1 1
Mertauibl, ux noyioxeHue B [leproauyeckoil cuCTeMe XUMHUYECKHUX 3JIEMEHTOB
14 1. . MenneneeBa 1 0COOEHHOCTH CTpoeHHsI aToMOB. O01ue huznueckue 1
CBOMCTBA METAJUIOB
15 CrnnaBbl MeTaJIOB. DJIEKTPOXUMUYECKUH sl HAPSKEHUH METaJJIOB 1
16 XUMHYECKHE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPHA, KAJIWA, KaJIBITHH, 1

MarHui, aJIIOMUHUN) U MX COCTMHCHUI




17 XHWMHYECKUE CBOMCTBA XpOMa, MEAU U UX COCTMHEHUI 1

18 XHMHUUYECKHE CBOICTBA ITUHKA, KeJIe3a U MX COCIMHCHUM 1

19 [TpakTrueckas padota Ne 2. "Pemienune skcriepuMeHTaIbHBIX 33]1a4 110 TEME 1
«MeTtayby"

20 Hewmerannsl, ux nonoxxenue B [leproanyeckoit cucteMe XMMHUYECKUX 1
anemeHnToB JI. 1. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

1 ®dusnyuecKkre CBOMCTBAa HEMETAUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe 1
KHCIIOpOJIa, cephl, hocdopa u yriaepoaa)

22 XHUMHYECKUE CBOMCTBA rAJIOTEHOB, CEPhl U UX COECTUHEHUM 1

23 XUMHUECKUE CBOICTBA a30Ta, ochopa U X COSTUHEHUI 1

24 XHUMHUUYECKUE CBOMCTBA YIIEPOo1a, KPEMHUS U UX COCIUHECHUN 1

25 [IpriMeHeHNE BaKHEUIIMX HEMETAJUIOB U UX COCIMHEHUI 1

26 O0o001IeHre U cHCTeMaTU3aIus 3HaH1:H?1 o teme «Hemetais. E}LI‘II/ICHGHI/IH 1
110 YPABHEHUSIM XUMHUYECKUX PEAKIMI U TEPMOXUMHYECKUE PACUETHI

27 {[paKTH‘IeCKaH pabota Ne 3. «PemieHne skciepruMeHTaNbHbBIX 3a/1a4 110 TeMe 1

Hemerasmibi"y

28 KoHnTponbHas padbora no Temam «Metains» 1 «HemeTamisy 1

29 Heopranunueckue n oprannueckue KuciaoTel. Heopraumueckue u oprannyeckue 1
OCHOBaHUs

30 AMoTepHbIe HeoOpraHU4ecKHe U OpraHnyeckrue coequHeHus. ['enernueckas 1
CBSI3b HEOPraHUYECKUX M OPTaHUYECKUX BELIECTB

31 Ponp xumuu B o0ecrieueHnr SKOJIOTHIECKOM, YDHEPTETUIECKOM 1 MHUIIEBOM 1
0€30MaCHOCTH, PA3BUTUU MEIUIINHBI

3 HpeI[C:l:aBJ'IeHI/ISI 00 OOIIMX HAYYHBIX MPUHIIUIAX TPOMBIIIJICHHOTO MOTyYeHHUs 1
BOKHEUIIINX BEIICCTB

33 YenoBek B MUpE BENMIECTB U MATEPUAJIOB 1

34 XUMUS U 310POBbE YEJIOBEKA 1
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