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HHOSICHUTEJIbHAS 3AIMICKA

Iporpamma 1m0  xumum ng YPOBHE cpenHero o6miero o0pa3zoBanus
Paspaborana Ha ochope DezepanbHoro 3akoma o 29.12.2012 Ne 273-®3 «O6
00pasoBannu B Poccuiickoi Denepanuuy, TpeboBaumit k pesysnsraram OCBOEHHS
(enepansHoii obpaszoBarensHOM IIpOTpaMMEl - cpenHero o6mero oOpazoBanus
(®OI1  COO0), MPeJCTaBIeHHBIX B Denepanpraom FOCY1apCTBEHHOM
obpa3zoBarensHoM cranpapre  COO, ¢ yuérom Konnenmu npernoaaBaHust
y4eOHoro mpeamera «Xumusiy B 00pasoBaTenpHpIx Opranmsanusx Poccuiickoii
Denepanumy, PCANM3YIOIMIMX  OCHOBHbIE obpasoBarenpHbIe IIPOrPaMMEI, |
OCHOBHBIX  IOJIO>KEHM I «Ctpaterun passurus BOCIiuTanus B Poccwuiickoii

Denepanun Ha nepuon mo 2025 ropay (Pacriopsnxenue IlpaBurenscrea P® or
29.05. 2015 Ne 996 - pLl;

2

COZNCpXKaHUSA, pe3y/bTaToB o0yuenus wu TpeboBanuil K yposHiO IOJIrOTOBKH
BBIITYCKHUKOB,

Xumuueckoe oOpa3oBanue, noJiyyaeMoe BBIIY CKHUKaMHU
obmeobpazoBarespHOI OPTAHM3ALNH, SIBIAETCS HEOTheMIeMOt YacTbI0 HX
oOpasoBanHOCTH. OHo CIYXHT  3aBEpLIAIOIUM  3TaoM peanusanuu  Ha
COOTBETCTBYIOLIEM emy 6a30BoM YPOBHE KIIOYEBBIX IIEHHOCTEH, MIPUCYIIUX
LEJIOCTHOM cHCcTeme XHMHYECKOro ob0pasoBanus. Dty IEHHOCTA KacaroTcs
[IO3HAHHUS 3aKOHOB MIPUPOIbI, GopmupoBanws MHUPOBO33peHUs U 061 KYJIBTYpEI
UCIIOBEKA, a TakiKe 9KOJNOIMYECKH 000CHOBAHHOTO  OTHOIEHES K CBOeMy
340pOBBIO U IIPUPOJIHOH cpene. PeaJHdByeTCH XAMHAYeckoe obpasosanme
O0y4aIOLIMXCsl HA YPOBHE CpenHero obuiero o6pazoBanmus CPeACTBaMu yueOGHOro
peaMera  «Xumusm», conepxanue u [IOCTpOCHHE KOTOPOro ompemeneHEl B
[IporpaMMe mo xumuu c Y4€roM criemuduru HayKH XUMHH, e€ 3HaYeHus B
TOSHAHHK TIDUPOABI W B MaTePHANTBHON HKUIHK olmecTBa, a Takke c y4érom
o0mux ueneit u PUHLUHMIIOB, XapaKTepU3YyOLIIX COBPEMEHHOE COCTOSHHUE
CHCTEMBI CpeNIHero o61iero o6pasosanus & Poccutickoii Deneparnym.

XUMHS KaK 3eMeHT CHCTeME] CCTECTBEHHBIX HAYK MIpaeT 0co0y10 poiss B
COBPEMEHHOH LIMBUNM3ALUN, B CO3MAHUM HOBOH 0a3sel MarepuanbHoif KYJIBTYpEI.
Ona BHOCHT CcBOI BKNay B (opmupoBanue panuonansHoro Hay49HOro MBIIUTEHHS,
B CO3MIaHHE LENOCTHOrO MpeacTaBneHus o OKpYKaloIlleM MHpe Kak O eIMHCTRe
TIPHPOZBI U 4eloBeKa, KOTOpoe (opmupyercs B xumun ua OCHOBE IOHHMAHUSI
BEIIECTBEHHOIO COCTaBa OKPYIKAOLIEro MHPa, OCO3HAHUS B3aUMOCBS3H MEX Iy
CTPOCHHEM BEIUECTB, NX CBOMCTBAMU U BOSMOXHBIMU 00JIACTSIMU TPUMEHEeHMS..



Tecno B38.HMOL[6ﬁCTBySI C IpYrumu CCTECTBEHHBIMU HayKaMu, XUMHs cTaia

COSMIATCIIbHAs, KaK HAaykd BBICOKHX TEXHOJOTMH HampaBieHa Ha pellieHne
rI00aNeHBIX  MpoGIiem YCTOHYUBOrO pa3BuUTHS HCIIOBEYECTBA —  CHIPLEBO,
SHEPIeTHYECKOMH, MUILEBOM, S5Kooruyeckoli GesonacHocTy u OXPaHbI 3[0POBBS.

B cootBercTBHM obmuME uensmu u HUPHHIMIIAMHE  CpefiHero obuero
oOpasoBaHus cosepskanue peamera «Xumusy (1011 KJTacchl, 0a30BbIil ypoBeHs
M3YYEHHUS) OPUEHTUPOBAHO IPEUMYLIECTBEHHO Ha O0IIEKYIETY pHYTO IIOJITOTOBKY
obyuaromuxcs, HEOOXomuMylo um g BBIPaOOTKH MHPOBO33pEHYECKHX
OPHEHTHPOB, YCIIELUIHOIO BKIIOYEHHsS] B KHU3HB  COLIMYMa, IPONOIDKEHUS
00pasoBaHKS B Pa3TUUHbBIX 0051acTAX, He CBSI3AHHDIX HEIIOCPEACTBEHHO ¢ XUMHUEI,

Cocrasnsronymu MpeaMera  «XUMHUA» SBITIOTCS  Ga30BBIe KypCcsl —
«Opranndeckas xumusy u «Obwas u Heopranmyeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COACPIKAHMS KOTOPBIX SBJISIOTCS OCHOBEI 0a30BOi HayKu: cucTema
3HaHWH 110 HEOPTraHUYECKOH XUMUM (¢ BKIIOUEHHEM 3HAHUH U3 obmelt xumum) u
OPTraHUYECKON XUMHUH, DopmupoBanue manHoOi CHCTCMBI 3HaHUW IIPH U3ydEeHHH
IpeaMeTa 00eCIevYuBAET BO3MOIKHOCTL PACCMOTPCHHUS  BCEro MHOroo6pasus
BOIIECTB Ha OCHOBE 00LIMX MOHATHH, 3aKOHOB U TCOPHU XUMUH.

Crpykrypa conepxanus KypcoB — «Opranudeckas xumusy m «Obmas u
HEOpranuieckas xumus» chopMuposana B [IpOrpaMMe 1o XMMHH Ha OCHOBE
CUCTEMHOTO IOJXOJa K H3YYEeHHIO y4eOHOro wMmarepuana wu oOycrosneHa
MCTOPUYECKH  OOOCHOBAHHBIM  pasBUTHEM SHAaHUH  Ha  ONpenenéHHBIX
TCOPETHIECKUX ypoBHsX. Tak, B Kypce opranmyeckod XuMmMuMH BeliecTBa
PacCMaTpUBAIOTCS HAa YpPOBHE KJIACCHYECKOM TEOPUU CTPOCHHS OPraHUYECKUX
COCNIMHEHHM, a Takxe Ha YPOBHE  CTEPEOXHUMHYECKHX U SJIEKTPOHHBIX
[IPEAICTABNIEHUH O CTpoeHUH BemiecTs. Csenennst 06 wu3ydaemprx B Kypce
BCIIECTBAX AAIOTCS B PA3BUTHH — OT YTIIEBOZIOPOZIOB IO CIIOMKHBIX OHOIOrHYEeCcKH
dKTHBHBIX COeIMHeHMH. B Kypce opramuueckoi XUMHH TIOJIyYalOT pPa3BUTHE
COPMHUPOBaHHBIE Ha YPOBHE OCHOBHOro 061ero o6pa3oBanms IIEPBOHAYATBHBIE
TIPENICTABICHUs O XUMHYECKOH CBsI3M, KITaCCH(UKAIMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOVCTE BEIECTB OT UX CTPOCHH, O XUMUYECKOM peaKiuy.

Iox HOBeIM yriom 3peHMs B npenmere «XUMHS» 6a30BOro YPOBHS
PAaCCMaTpUBACTCA M3y4EeHHLI HA YPOBHE OCHOBHOIO obmero o6pazoBanus
TCOPETUHECKME  MatepHan M (akToNorHdecKkue CBEJIEHUS O BeIecTBaX U
XUMHYECKOH peakuuu. Tak, B 1acTHOCTH, B Kypce «OOmias u HeopraHuveckas
XHMASD»  00Y4aIOLMMCSl  [IpeaoCTaBIIseTes BO3SMOXXHOCTB OCO3HATH 3HAYCHHE
LICPUOAMHECKOrO 3aKOHa ¢ OOLIETEOPETUYECKUX K METO/IOJIOTMYECKUX TTO3UIIHIA,



IIy0Xe TOHSTH MCTOPUYECCKOE M3MeHeHHe (GYHKUHH 5Toro 3aKOHa — OT
obobraromeit 1o 00bsICHSIOLIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3uanmi O BaXXHEHIIUX BCILICCTBAX, HX COCTaBe, CTPOCHHUH,
CBOMCTBax u [IPUMCHEHUH, a TAKKe O XUMHYECKHX PCaKIUsiX, X CYIHOCTH M
3AKOHOMEPHOCTAX [pOTeKaHHs MOTOMHACTCS B Kypcax 10 u 11 xnaccos
SJIEMCHTAMH  COIEPIKaHUS, HMEIOIUMU KYJIBTYPOJIOTHYECKUM ¥ MpPHUKIanHOM
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT MOHMMAaHUIO B3aHMOCBS3H XHMHH C
APYTMMH HayKaMH, PaCKphIBAIOT €& pojb B [I03HABAaTeIbHON M NPaKTHYECKOM
ACATENIBHOCTH 4eJIOBEKa, CHOCOBCTBYIOT BOCIHTAHMIO YBOXKEHUS K IIpoleccy
TBOPHECTBA B O0JIACTH TEOPHU U PaKTHIECKHX [IPUTIOKEHUH XUMUH, TOMOTAIOT
BBITYCKHHUKY OPMEHTHPOBATBCS B  OGINECTBEHHO JHYHOCTHO 3HAYMMBIX
npobieMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATE HHQOPMAIUIO H
IPUMEHATE €€ [/ MONOJHEHUs 3HAHMWIA, PCLICHWS HUHTEJUIEKTYalNbHEIX MU
SKCIIEPUMEHTAJILHEIX UCCNENOBATEIECKHX 3aay. B LieJIoM comepikanue yuyebHOTo
npenMera  «XuMHS»  JaHHOTO YPOBHA  M3y4YEHHs  OpPHEHTHPOBAHO Ha
(opmupoBanme y o0yuaroLmxcst MHPOBO33pDEHYECKON OCHOBHI VIS TOHUMAHHS
unocodekux umel, Takux Kak: MAaTCPHAIbHOE EJIMHCTBO HEOPraHHMYeCKOro u
OPraHMYeCKOro Mupa, o0yCIIOBIEHHOCT: CROMCTR BEIECTB HX COCTABOM U
CTPOCHHEM, TMO3HABAEMOCTb TIPUPOJHBIX SIBICHHUI MyTE€M OSKCIEepHMEHTa W
PCIICHUS  TIPOTUBOPEUMH  MEXIY HOBBLIMH (aktamu  u  TeopeTHueckmMuU
[IPEANOCEIIKAMY, OCO3HAHUE PONIM XUMMH B PELICHUH SKOJIOTUYECKHX Tpobiiem, a
TaKoKe MpobiieM cOepekeHus SHepreTHyeckux PECYPCOB, CBIPBSl, CO3JAaHUST HOBBIX
TEXHOJIOTHH U MaTepUaos.

B nmame pewenns samay BOCITUTAHVS, DPasBHTHUS U  COLUANH3ALMH
00y4aromuUXCs NpUHSTLIE MPOTPAMMOH IO XHMHH IOIXOMBI K OIIpECIIEH U0
CONEPXaHUA W [OCTPOGHMS npeaMera IPEAYyCMaTpUBAIOT  (hOPMHUpPOBaHHE
YHHUBEPCATTBHBIX  yueOHLIX  geifcTBuiA, UMCIOLMX  6a30BO€  3HAYEHUe IS
PA3/IMYHBIX BUJOB [€ATENBHOCTH: peLIeHys npobsiem, IOHCKa, aHAmM3a wu
00paboTKH HH(BOPMALKMK, HEOBXOIHUMbIX AUIS IPHOOPETEHNS OIBITA PAKTHYECKOI
W UCCJICNOBATENIbCKON NEATENEHOCTH, 3aHUMAIONIEH BAsKHOE MECTO B IO3HAHUHU
XUMUH.,

B npakTuke npenojasanms xumum Kax Ha ypOBHE OCHOBHOIO O06IIero
o0pa3zoBanus, Tak u Ha YPOBHE CpefiHero obiero o6pazopanus, IIPY OIIpeeNIeHur
COLCPXKATEIIBHON XapaKTEPUCTUKH Lefel M3YYeHHUS IpelMeTa HalpaBiIeHUEM
TIEPBOCTETICHHOM 3HAYNMOCTH TPAIULUOMHO NpuU3HAETCsi HOPMHUPOBAHHE OCHOB
XUMHIECKOH HAayKH Kak 06GJacTH COBPEMEHHOro CCTECTBO3HAHMSI, MPAKTUYECKOM
ACATCIILHOCTH 4e/IOBEKa M KaK OJHOTO M3 KOMIIOHEHTOR MHPOBOU KyJIbTypbl. C
METOIMYECKOH TOYKM 3PeHUs TaKoOH MOIXO[ K OIPENCIICHUIO IIeNel Hu3ydyeHus
[IpeAMeTa ABNIACTCS BIOJIHE ONPaBAaHHBIM.



CornacHo [anHOM TOYKE 3pEeHMs] MNABHBIMU IENSMH U3YYEeHHUsl TIpeaMeTa
«Xumust» Ha 6a3oBoM yposue (10 1 ki) sisasirores:

* (OpMHpOBaHME CHCTEMBI XUMHUYECKHX 3HAHHH KAk  BakHeuiest
COCTaBJIAIOIICH eCTECTBEHHO-HAYUHOM KapTHHBI MHpPA, B OCHOBE KOTOpO#
JIeKAT KIIOHUCBBIC MOHATHA, QyHAaMEHTANbHbIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHE f3bIKA HAYKH, YCBOCHHE W TMOHMMAaHHE CYIIHOCTH MOCTYIIHBIX
00001eHnH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UcCTOpHeHn
UX PasBUTHs U CTAHOBJIEHUS;

* (opmupoBanue U pa3BUTHE NPEACTABNCHHUI O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB W XWMMYECKHX peaKuud, HeOOXOAMMBIX [UIs MPHOOpeTeHH s
YMEHUH OpPHEHTUPOBATHCSI B MHPE BEILIECTB M XHMHUYECKUX SIBJICHUM,
UMEIOLLIMX MECTO B [IPUPOAE, B MPAKTHHYECKON U TIOBCEAHEBHOM HKU3HMU,

° Pa3sBUTHE yMEHUH M CIIOCOOOB AESTETLHOCTH, CBA3AHHBIX C HAGIIONCHUEM U
OOBSICHEHHEM  XMMHMYECKOr0 93KCHEpPUMMEHTa, COBIIOAeHHEM IIPaBUII
Ge3omnacHoro obpalleHuns ¢ BeLecTBAMH.

Hapsiny ¢ aTum, cozepikaTensHas xapaKTepuCTHKa Lielieil ¥ 3a1ad U3yUYeHUS
NpEeAMETa B IIPOrpaMMe 110 XUMUK yTOYHEHA ¥ CKOPPEKTHPOBAaHA B COOTBETCTBHH
C HOBBIMH IIPHOPUTETAMH B CHCTEME CpelHero obero oopaszosanusa. CeromHs B
MperojaBaHuy  XMMMU B OOJbIIEH  CcTeneHH OTHAaéTcs  NpeArnodTeHHe
NPaKTHYECKOH KOMIIOHEHTe ColepKaHus OOydeHMs, OpHEHTHPOBAHHOH Ha
IOATOTOBKY BBIMYCKHMKa 00111e00pa3oBaTeIbHOM OpPraHMW3aIUy, BIIAJEIOINEro He
HabopoMm 3HaHuH, a (DYHKUHOHAILHOH TPAMOTHOCTBIO, TO €CTh CIIOCOGAMH H
YMEHHUAMH aKTMBHOI'O [10JIy4Y€HHs 3HAHMH W NPUMEHEHHs] WX B PEalbHOM XU3HU
JUISL pELLIEHUS TPAaKTUHeCKUX 3a/1ay.

B cBasu ¢ stum npu m3yueHumu mpeamera «XUMHS» TOMHHHPYIOIIEe
3HaYEHHE MTPUOOPETAIOT TaKKe LETH U 3a0a4H, KaK;

azanrauusa ofy4arouxcs K yCAOBHAM AMHAMUYHO Pa3sBUBAIOIIEroCs mupa,
(GopmMMpOBaHHE  HHTE/IEKTYyalbHO  pasBMTOM  JIMYHOCTH, TIOTOBOHM K
caMo00pasoBaHuIO, COTPYAHUYECTBY, CAMOCTOSTENLHOMY MPUHATHIO IPAMOTHBIX
pelLIeH!H B KOHKPETHbIX JKU3HEHHBIX CHUTYalUIX, CBI3AHHEIX C BELIECTBAMH M KX
IIPAMEHEHHUEM;

(popmupoBanKe y  OOYJAIOIIMXCSL —KJIFOYEBBIX HABHIKOB  (KJIIOYEBBIX
KOMIIETEHIIUH), MMEIOLIMX YHHBEPCAIbHOE 3HAYeHWe IS DA3THYHBIX BH/IOB
ACATENBHOCTYU: pelleHust npobiiemM, 110ucKa, aHanusa u o0paboTku MH(OpMAaLUH,
HeOOXOAMMBIX JUIsl NPUOOpPEeTeHuUs OmbITa AESITENBHOCTH, KOTOpas 3aHUMAeT
BaXXHOE€ MECTO B [103HAHWM XUMHH, @ TaKXKe JUIsl OLEHKA C IO3ULMH
OKOJIOTHYECKOH 0e30MacHOCTH XapakTepa BIMSHHS BEIIECTB U XUMHYECKHX
IIPOLIECCOB Ha OPraHM3M 4YeJlOBEKa U LIPUPOHYIO CPey;



PasBUTHE [I03HABATENLHBIX WHTEPECOB, MHTEJICKTYaIBHBIX M TBOPYECKHX
CrocoOHOCTel 0Byualomxes: crocobioe CaMOCTOSATENIEHO NPHOOPETATh HOBBIE
SHAHMS 1TO XHMHM B COOTBETCTBUH C KM IZEHHBIMU NOTPeOHOCTSIMH, HCITOIB30BaTh
COBPEMEHHBIC MH(OPMALMOHHBIE TEXHONOIMY IS HOMCKa W aHalu3a y4eOHOU u
HayqHO-NOIYNAPHOH HH(DOPMALUY XUMHYECKOTO COZIePIKAHUS;

hopmupoBaHue u passuTHe y 00yHaroLIMXCst ACCOLUUATHBHOIO U JIOTMYECKOro
MBIILINCHASA, HAOJIOAaTeNIbHOCTH, COGPaHHOCTH, AKKyPaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXONMMBI, B 4aCTHOCTH, Mpu IUTAHWPOBAHUN M TIPOBENEHMH XHUMHYECKOTO
3KCIIEpUMEHTA;

BOCIIMTaHWE y  oOyuaromuxcs yOexIEHHOCTH B TYMaHHCTHYECKOM
HATIPaBIICHHOCTH XUMUH, €€ BKHON DONM B peleHMH [IOGATLHEIX pobem
PalHOHAIBHOIO MPHUPOIOIT0b30BAHUS, TIOMNOJHEHHS SHEPIeTHYECKUX PEeCypCcoB H
COXpaHEHHS MPUPOJHOTO DPABHOBECHS, OCO3HAHMS HEOGXOTHMOCTH OepexxHOro
OTHOIICHKUA K [PHPOJC H CBOEMY 310POBBIO, a TaKiKe IPHOOPETeHUsI OIBITA
UCIONb30BAHMS [10JIyHCHHDBIX 3HAHHMA 751 NPHHATHS PAMOTHBIX peIIeHHd B
CUTyallMsX, CBSI3AHHLIX ¢ XUMHYECKUMH SIBJIEHUSIMU.

B yuebuom rmuane cpenHero obiero obpasoBaHus IIpeAMET «XHUMHUS)
0a30BOro ypoBHs BXOAWT B COCTaR NpeAMETHON obnacTu «EcTecTBeHHO-Hay4HEIe
IPEAMETEI.

Ob1iiee YnCno 4acoB, OTBENEHHBIX s U3YUCHUS XUMUH, Ha 6a30BOM ypoBHe
cpeauero obuiero obpasosanusi, cocTaBiseT 68 4acos: B 10 Kracce — 34 gaca (1
4ac B Hezlemo), B 11 knacce — 34 yaca (1 gac B HEeIelto),



COAEPXAHUE OBYUEHMS
10 KJIACC
OPTAHUYECKASI XMUMU S

Teopernueckne 0cHOBLI Opranuyeckoii Xumuu

Ilpenmer opranuueckoit xummy: eé BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHHE B
TIOTYICHAM HOBBIX BELUECTB M MarepuanoB. Teopwus CTPOCHHSA OpPraHUYECKHX
coenuHeHud A. M. ByTtieposa, €8 0CHOBHBIE MOJIOKEHMUS. CrpyxTtypHbie hopmyitbt
OPTaHM¥eckux — BeiwlecTs. ['omonorus, wusomepms. Xumuueckas CBs3E B
OPraHHYecKUX COSAMHEHMUSIX — OMHAPHbIE U KPATHBIE CBSI3M.

Ilpencrasnenue o wkiaccupukanmy Opranuveckux BeulectB. Homenknarypa
OPraHW¥eCKUX —COSAMHEHMH (CHUCTeMATHYeCKas) M TPUBUANBHBIE HA3BAHMS
BXHEWIIIMX [PEeICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIepUMEHTANILHbIE METOJIb] M3ydeHMs] BEILECTB W HUX IpeBpalleHHi:
O3HaKOMIIeHME ¢ 00pa3suaMM OpraHWYeCKHX BELIeCTB U MarepuaramMu Ha HX
OCHOBE, MOJCIMPOBAHME MOJICKY]l OPraHWYECKUX BEINECTB, HAGMONCHHE U
OITMCAHUE IEMOHCTPALHOHHBIX OIBITOB IO MPEBPAIIEHHIO OPraHUYECKHX BEILECTB
TIpH HArpeBaHuH (Masnenue, o6y riMBaHUe | ropeHue),

Yraesogopoanl

AJIKaHBI: COCTAB M CTPOEHHE, IOMOJOrHYECKHI psa. MeraH u stam —
MPOCTEHINHE [PEACTABUTENMN ANKAHOB: (DH3MYECKHE M XHMHYECKUe CBOMCTBa
(peakuun 3amelneHus: u TOPEHUS), HAXOKIEHHE B TPUPOIE, IIOIYyYEeHUEe u
IIPUMEHEHHE.,

AJIKEHBI: COCTAB U CTPOEHHE, FOMOIOrUYECKHiL psifi. DTUIIEH W MPOINMIIEH —
IPOCTEHIINE [PE/CTABUTENH aNKEHOB: (DH3MYECKHEe U XAMUYECKHe CBOMCTBa
(PeaKLMn  TIWAPUPOBAHMS, raJOreHUPOBAHU, TUpaTaiiy, OKHCIEHHUS U
TIOJIMMEPH3ALIMHI ), [10JlyYeHUE U NIPUMEHEHMUE,

AnkanueHsl: Oyraauen-1,3 u merunOyramuen-1,3: crpoeHue, BaxkHeHIue
XUMHUYECKUE CBOWCTBA (peakuus MOTUMEPH3ALIH). [Tomyyenue cuHTeTHUECKOrO
Kay4dyKa U pe3uHBl.

AJIKHHBL: COCTaB U OCOGEHHOCTH CTPOEHHUS, FOMOJIOrHYeCK Ui psn. Auetunex
— TMPOCTEHIIMH [Ipe/CTABATENIb ANKUHOB: COCTAB, CTPOEHHUE, (UIUYECKUE U
XUMHUYECKME CBONCTBA (peaKudu I'WIpUpOBAHHS, rajlor€eHUPOBaHuUs, THAPATALINY,
FOPeHUsL), TIONYUeHHE U PUMEHEHHE, .

Apensl. beH30m: cocTas, cTpoeHHe, (usmueckue W XUMHMuUeCKue CBOMCTBA
(peakuuym ramoreHUpoOBaHUs U HUTPOBAHHST), [OTyYeHHE W HpUMeHeHue. Tonyon:
cocmas,  cmpoenue,  Qusuveckue U  Xumuueckue  ceoiicmeq (peaxyuu
ealloceHuposarua U HZH’!?])OGCZHH}Z), nomyuenue u npumeHeHue. TOKCHYHOCTE



apeHoB. I['enetnueckas cBs3b MexIy YrIeBOJOPOAaMH, NPUHAICKAINIUMU K
Pa3IMYHBIM KJIaccam.

Ipupontbie ucrounukm yriieBogoponos. Ilpuponusiii raz wu IIOITy THEIE
He(TsHple Ta3el. HedTh u ed poucxosxienue. Criocobrl mepepaboTkn HedyTH:
TCPETrOHKa, KPeKUHI (TePMUYCCKHH, KATaTUTHYECKUH), IHpONHUs. IlpomyxTsr
nepepaboTku HedTH, UX PUMEHEHHEe B [IPOMBINIIEHHOCTH U B OBITYy. KaMeHHEIH
YTOJIb ¥ IPOAYKTbL €ro nepepaboTKH.

OKCIEPUMEHTANILHbIE METO/bl W3YYeHHS BEIIECTE H HX IIPEeBpalIeHHUI:
O3HakOMIIeHHEe ¢ O0pasuamu [1aCTMAcc, KaydyKOB ¥ pE3HHEL KOJIIeKITMH
«Hepte» 1 «Yroab», Momenuposanue MOJIEKYJI ~ yIJIEeBOAOPOAOB U
FaJIOTCHONPOU3BOAHEIX, IPOBENECHHE IPAKTHYECKOH paboThl: MOyYeHre STHIIeHA
U U3YYEHHE €ro CBOMCTB.

Pacuérnrie 3anaun.

BbluncneHus: 1o ypaBHEHHIO XUMWYECKOH peakuum (Maccel, 00BEMA,
KOJIMMECTBA MCXOIHOTO BELUECTBA WM NPOMYKTA PEaKLHy 110 U3BECTHBIM Macce,
00BEMY, KOJMUECTBY O/[HOrO U3 UCXOAHBIX BEIIECTB MU IIPOYKTOB PEaKIIH).

Kucaopoacoaep:ammue oprannyeckue coeqnnennst

Ilpenenbrble  ojHOATOMHBIE CcOMPTH.. MeTaHON ¥ STAHOL: CTpOEeHHe,
(usuyeckue U XMMHYECKHe CBOHCTBa (peakuum ¢ aKTHBHBIMH MeTaJUIaMHu,
FaJIOrCHOBOAOPO/IAMH, I'OpeHue), TpuMeHeHHne. BojopoaHsle cBs3u MEX Iy
MOJIeKy/1aMu CIMPTOB. JIeHCTBIEe METaHONA U 3TAHOIIA Ha OPraHU3M JeJI0BeKa.

MHOrOaTOMHbIE  COMPTBL.  DTHICHIJIMKONL U IIIMLEPUH:  CTPOEHHE,
husHuecKHe M XMMHYECKHE CBOMCTBA (B3aMMOENCTBHE CO IIEJI0YHBIMU
METajllaMH, Ka4decTBEHHAsl peaklds Ha MHOroaToMHble ChupThl). JleiicTBue Ha
OpraHusMm 4enoBexa. lIpumenenue riuLeprna u 3TUICHIIMKOJIS.

QeHox:  cTpoeHMe MOJEKYNbl, (MIMUECKHE U XUMHUYECKHE CBONHCTEA.
Toxenunocts ¢enona. [lpumenenune denona.

ANBOETUALl W Kemowol. QopMmanbaerus, aleTaabIeru: CTpOCHHE,
(usnUeCKHe U XUMUYECKHe CBOWCTBA (pEeaklLMd OKUCICHHS W BOCCTaHOBJICHHUS,
Ka4€CTBEHHBIC peaKiiniu), N0Jy4eH1e U IPUMeHEHHe.

OpHoocHOBHBIE  [IpefenbHble  KAPGOHOBBIE KHCIIOTEL MypaBbuHas u
YKCyCHad KHUCIOTBL: CTPOGHME, (PU3HYECKHE U XHUMUYECKHE CBOWCTBa (CBOICTBA,
obIie Ay Kiaacca KHCJIOT, peakius TepuduKarun), MOJIy4eHHE U MPUMEHEHHE.
CreapuHOBasl 1 ONleMHOBAs KHCIOTBI Kak NPEACTABUTENN BBICIIUX KapOOHOBBIX
KACJIOT. MBLj1a KaK CONM BICIIMX KapGOHOBBIX KHCIOT, KX MOIOIIEe NeiicTRHE.

Cnoxuble 3(QUpbl Kak [POU3BOIHbIE KapOOHOBBIX KHCIOT. ['maponms
CIIOXKHEBIX 3(upos. JKupsbl. ['naponus xupos. [Ipumenernue XupoB. bronornyeckas
pOJIb JKUPOB.



YrneBozbl:  cocras,  knaccubuKaims yIIeBOJOB  (MOHO-, JH- W
rosmcaxapuipl). [iokosa — npocreifumit MoROCaxapu1: 0CO6EHHOCTH CTpOEHUs
MONEKYNBl, (U3MYECKHE M  XHMHYECKHE CBOMCTBA (B3aumozeHCTBHE ¢
TUApokcuaoM Mmenu(ll), oxucienne amMmuavHBIM pacTBOpoM OKcHAa cepeodpa(l),
BOCCTAHOBIIEHHE, OpOKCHHME [IIIOKO3bI), HAXOXKIEHWE B IIPUPOJE, IIPUMEHEHHeE,
buonoruyeckas poins. Gorocuntes. OpyKTosa Kak H30Mep TIFOKO3BI.

Kpaxman u nensosnosa kak mpupomsble nonumepsl. CTpoeHne Kpaxmana u
Le/OoN03el.  Dusuueckue M XUMUUYECKHe CBOMCTBA Kpaxmana (ruaposus,
KaueCTBEHHAsl PEeaKL1si ¢ HOOM).

OKCIIEPUMEHTAIbHbIE METO/bl M3Y4eHHS. BEIIECTB H KX NpeBpalleHui:
NPOBEACHHE, HAOIIONEHHE K ONMCAHKE JEMOHCTPALIHOHHBIX OITBITOB: ropeHue
CIIMPTOB, Ka4€CTBEHHbIC PEAKIMH OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJA
okcuzoMm Menu(ll)), mHoroaToMHbIX crEpTOB (B3auMoeicTBHE IIIULEpHHa C
rufpoxcuioM meau(ll)), anpnerunos (okucieHre aMMHUAYHBIM pacTBOpPOM OKCHAA
cepebpa(l) m ruapoxcunom meau(ll), B3aumomeiicTBue Kpaxmajla C HOIOM),
NPOBEACHHUE NPAKTHHUECKOH PabOThI: CBOACTBA PACTBOPA YKCYCHOM KHCIIOTHL

PacuérHbie 3agaun.

Beruucnenuss 1o ypaBHeHHIO XWUMHYECKOH peakuuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOAHOrO BELIECTBA WM IPOMYKTa PEaKLHU [0 M3BECTHBIM Macce,
00BEMY, KOITMYECTBY O/IHOrO M3 UCXOJ[HBIX BELIECTB MK POJIyKTOB PEaKLIUK).

A30TCozEpIKALIME OPraHHYECKHE COSIUHEHHUS.

AMVHOKHCIIOTBl KaKk aM(pOTepHble OpraHMuecKye CoeauHeHus. DU3MIecKie
M XUMHYECKHE CBOKCTBA AMUHOKMCIOT (Ha IpUMepe INMIMHA). Bromormdeckoe
3HAYCHHE aMUHOKUCIOT. [lenTumapl.

benku xax npuposmbie BBICOKOMONEKYISPHEIE COETUHEHHS. IlepBuynas,
BTOpHYHAS M TPEeTH4Has CTPyKTypa OenkoB. XHWMHUYUECKHE CBOWCTBA OEJKOB:
TUAPOIIN3, ICHATYpallisl, KAYeCTBeHHbIEe PeaKLHH Ha Oe/IKu.

OKCIIepUMEHTALHbIE METOAbI H3YYeHHs BEIIECTB M HX MpEeBpAIEHUI:
HAOJIIOICHHE W OMMCAHHUE JEMOHCTPALHOHHBIX OIBITOB: JAEHATYPALKs GENKOB npu
HarpeBaHuy, LBETHbIC peakiny OeIKoB.

Bricokomouiexysipibie coequHeH s

OCHOBHBIE MOHATUS XHMUH BbICOKOMONEKYJISIPHBIX COETHHEHMI: MOHOMep,
MONMMEP, CTPYKTYPHOE 3BEHO, CTeNEeHb NOJIUMEPU3ALNM, CPEAHSs MOIEKYISpHas
macca. OCHOBHble METO/BI CHHTE3d BbICOKOMOJIEKYNSPHBIX COENUHEHHH —
MOJTUMEPU3ALIMS] U 110JIMKOHAEHCALHSL.

OKCIIEPUMEHTANLHBIE METOAbl M3Yd4eHHs BEWIECTB M HX MPEeBPALleHHH:
O3HaKOMJIEHHE C 00pa3suamMu PUPOIHBIX ¥ UCKYCCTBEHHBIX BOJNOKOH, IIACTMACC,
Kay4yKOB.

MexmnpeameTHbie CBSI3H.



Peanusanus MexcnpenMerssix cpsseit IpH U3Y4YCHUH OPraHUYECKON XUMHUHU B
10 kmacce ocywiecTsisercs depes WMCHONB30BAHHME Kak O0IIUX eCcTeCTBEHHO-
Hay4HBIX [OHATHH, TAK M MOHATUMH, SRIMIOIMXCS CHCTEMHBIMH AU OTAEIBHBIX
IPEAMETOB €CTECCTBEHHO-HAYYHOTO LIMKJIA.

O61me ecrecTBeHHO-Hay  HBIC TIOHSTUS: SBIEHMUE, HayYHBIA (akT, rumnoresa,
3aKOH, TCOpHs, aHalu3, CUHTE3, KJIACCU(DUKALHUS, MEPHOJUYHOCTS, HabJIr0/IeHHE,
H3MEPEHHE, OKCIIEPUMEHT, MOJIEIHPOBAHMUE.

Qusuka: MaTepus, SHeprus, Macca, aToM, DIICKTPOH,  MOJIEKYJIa,
OHEPreTHYECKUH YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3HUECKUE BEJTUUMHB] U eQHHALLL HX U3MEpeHusl,

Buonorus: knerka, opranusm, Ouocdepa, obMeH BewecTs B opranusme,
doTocuHTe3, GHOJIOrMYECKH aKTHBHBIE BelECTBA (Genku, yrmeBomsl, >KHpBL,
(GepMeHTEI).

['eorpadus: Munepansl, ropusie noposl, monesHbe HCKOIIaeMble, TOILIUBO,
pecypchil.

TexHomorusi: nuUIEBble MPOXYKTBL, OCHOBEI PaLMOHAIBHOIO IIMTAHUS,
MOIOLIAE CPE/ICTBA, JIEKAPCTBEHHDbIE 1 KOCMETHYECKHE IIPEIapaThl, MATEpHAILI H3
HUCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.



INIAHUPYEMBIE PE3VJIbTATHI OCBOEHMS [TPOI'PAMMEBI 10 XUMUU
HA BA3OBOM VYPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUS

JMYHOCTHBIE PE3YJbTATHI

®I'OC COO ycTaHaBIHBaEeT TpeOOBaHMS K pe3yNbTaTaM OCBOGHHUS
00yYaIOLHMHUCST  TTPOrpaMMm CpeaHero o0iero 06pa3oBaHKs (IMYHOCTHBIM,
METallpEAMETHBIM W NpeAMEeTHBIM). HayyHo-MeToauueckold  OCHOBOM JULSt
Pa3pabOoTKK MIAHUPYEMBIX PE3YILTATOB OCBOSHUS [IPOrpaMM CpeaHero 0OIIero
00pa3oBaHus SBISETCS CUCTEMHO-IEATENbHOCTHELH IIOJIXO]I.

B cooTBeTcTBHM ¢ cHCTEMHO-mEsTENBHOCTHBIM IIOJXOZAOM B CTPYKTYpe
JIMIHOCTHBIX PE3yJIbTATOB OCBOEHMS Ipeamera «XWMHUS» Ha YPOBHE CpeIIHEro
001ero 06pazoBaHus BblAENCHBI CIEAYIONIME COCTaBIISIOIIHUE:

OCO3HaHHE O0y4aroLIMMHUCs pPOCCUNCKOMN TPa)XTaHCKOW WIEHTHYHOCTH —
FOTOBHOCTH K CaMOpa3sBUTHIO, CAMOCTOSITENLHOCTH U CAMOOIIPEEIIEHHUIO;

HaJlnuye MOTHBALIMYU K 00YUYEHHUIO;

LeJICHallpaBICHHOE pa3sBUTHE BHYTPEHHUX YOEKIEHUN JTHUHOCTH HA OCHOBE
KIIFOYEBBIX [IEHHOCTEN M HCTOPUYECKUX TpaIuLi 6a30B0ii HAYKHA XUMUH;

FOTOBHOCTb W CII0OCOOHOCTL OOYUAIOIIMXCS PYKOBOACTBOBATECS B CBOEH
ACATENBHOCTH  LICHHOCTHO-CMBIC/IOBEIMM  YCTAHOBKAMH, MPUCYIUME LENOCTHORN
CHCTEME XMMHYECKOI0 00pasoBaHus;

HAIMIHUE TPaBOCO3HAHMS SKOJOTUYECKOH KyIbTYpPBl M CIIOCOOHOCTH CTABUTH
LeJId U CTPOUTD KU3HEHHBIE I1JIaHbl.

JIMYHOCTHBIE pe3ysbTaThl OCBOGHHS MpeAMeTa <« XUMHS JOCTUTAKOTCS B
CAMHCTBE Y4eOHOM W BOCIMTATENBHOH JEATEIbHOCTH B COOTBETCTBHE C
TYManuCTHIECKMMHI, COLMOKYIBTYPHBIMU, JyXOBHO-HPABCTBEHHBIMY LIEHHOCTSIMA
U HIealaMU POCCUMHCKOIrO Ipa)aHCKOro o6INecTBa, MPUHATHIME B OBMmecTme
HOpMamu M MpaBuaMM  [OBEJCHHS,  CIOCOOCTBYIOLIMMU  IIPOLECCAM
CaMONO3HAaHKsA, CaMOpasBUTUs M HPABCTBEHHOIO CTAHOBJIEHHUS JIMYHOCTH
00y4aromuxcsl. ;

JInuHOCTHBIE  pe3ynbTaThl  OCBOeHMS Ipeamera  «XHMHUSY OTpa)karoT
C(hOPMUPOBAHHOCTL OINbITA [103HABATENHHON U NIPaKTHYECKON JIeSITebHOCTH
00yYaromuxcst M0 peasu3alyy IPUHSTEHIX B OBLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaskaancKoro BOCHUTAHHUS:

OCO3HAaHHMs OOYUAIOLIUMACS CBOMX KOHCTHTYLMOHHBIX IIPaB K 00s13aHHOCTEH,
YBAXEHHS K 3aKOHY M [1PaBOIOPSIKY;

OPEACTaBICHHUs O COULMAIbHBIX HOpPMAax W MPaBUIaX MEXIHUYHOCTHBIX
OTHOLUEHHUH B KOJIIEKTHBE;



FOTOBHOCTM K COBMECTHOH TBOPYECKOH JEATEIbHOCTH IMPU CO3MaHUHU
y4eOHBIX MPOEKTOB, peLIeHNM YyueOHbIX W M03HABATENBHEIX 33724, BHITOJHEHUH
XUMHUHYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH MOHWMATL M MPUHUMATL MOTHBBI, HAMEDEHWS, JIOTHUKY U
apryMeHTBI APYTHX [PHU aHaNK3€e Pa3IMuHbIX BUIOB Y4eOHOM eI TebHOCTH;

2) NaTPHOTHYECKOTO BOCHHTAHHS

LEHHOCTHOIO OTHOLLUEHHMSI K HMCTOPHUYECKOMY ¥ HAyYHOMY HACJIEIHIO
OTEYECTBEHHOW XUMMUHU,

YB&KEHHsI K [POLIECCY TBOPYECTBA B O0JACTU TEOPUH M IIPAKTUYECKOIO
INPUMEHEHHUST XUMHHK, OCO3HAHMs TOTO, YTO JOCTHIKEHUS HAyKH €CTh pe3yJIbTaT
JUIMTENBHBIX  HAaOMOJAEHMH, KpPONOTIMBBIX  OKCIIEPUMEHTAJBHBIX  ITOMCKOB,
TOCTOSIHHOI'O TPyAd YHEHBIX U [IPAKTUKOB;

UHTEPECA M [O3HABATE/NbHLIX MOTHBOB B I[OJYYEHHUH M IOCIEHOYIOIIEM
aHanuse MHGOPMALKU O MEpPeIOBLIX JOCTIKEHUSIX COBPEMEHHOM OTEYeCTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOTO BOCTIMTAHHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOrO TTOBEEHHUS;

CrocoOHOCTH OLIEHUBATL CUTYaLWU, CBSI3aHHBIE C XMMUYECKUMU SIBJIEHUSIMH,
U [IPUHUMATH OCO3HAHHbIE PELUeHUsl, OPUEHTUPYSICh HA MOpPaJIbHO-HPaBCTBEHHBIE
HOPMbI U LIEHHOCTH;

FOTOBHOCTH OLIEHWBATh CBOE IMOBEASHUE U IOCTYIKM CBOUX TOBApHUILEH C
MO3ULUN HPaBCTBEHHbIX M [PaBOBBIX HOPM U OCO3HAHUE IIOCIEICTBUU ITHX
MOCTYIKOB;

4) popmuposatins KyJibTypbl 310P0OBbi:

NOHUMAHUS  LeHHOCTelH 3J10poBOoro M Oe3omacHoro o0pa3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLLUGHUSI K COOCTBEHHOMY (PU3UYECKOMY H
IICUXHYCCKOMY 310pP0OBbIO;

cobiromenust npasun Oe3onacHoro oOpallleHus ¢ BellecTBaMu B OBITY,
MOBCEIHEBHOM KM3HU M B TPYAOBOU €S TENILHOCTH;

MOHUMAHUS LEHHOCTH [paBUJl WHJMBHUIYaIBHOIO MW  KOJUIEKTUBHOIO
0e301macHOro noBeAeH sl B CUTYalMsX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHMUsI IMOCJIEJCTBUI ¥ HEMPUsiTUs BPEAHbIX NMpHUBbIYEK (yrnoTpebieHus
AJIKOT0JIsl, HAPKOTUKOB, KYPEeHU );

S) TpyaoBOIro BOCHIHTAHMS:

KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCIIel0BaTEIbCKOH
JESTENbHOCTH, OOLUECTBCHHO  (101€3HOM, TBOpPYECKOM U ApYyruX BHJAX
NEesATEeIbHOCTH;

VCTAHOBKYM HA aKTUBHOE Yy4acTHe€ B pELIeHWW [IpakTHYeCKUX 3aaay
COLIMATILHOM HAlpaB/IeHHOCTH (B paMKax CBOEro Kjacca, IKOJIb);



MHTEPECA K [PAKTHHECKOMY M3YUEHUIO MPO(GECCUH PasIHIHOro poza, B TOM
HHCIIC Ha OCHOBE MPUMEHEHHSI NPeAMETHLIX 3HAHUH 110 XUMUM,

YBAXCHHUS KK TPYLY, IOASM TPYJa U pe3yIbTaTaM TPy 0B ACATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY —HWHIMBHAYaJIbHOM TPaeKTOPUHU
oOpasoBanus, Oyayuleil npodeccun u peanusalnu COOCTBEHHBIX IKU3HEHHBIX
TIAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CrIOCOBHOCTEN K XUMUH, HHTEPECOB U
noTpedHOCTEN 06LIecTBA;

6) 2KO0/IOTHYECKOIo BOCIIHTAHUS:

OKOJIOTHHECKH LENeCO00PasHOro OTHOLIEHHSI K TPHPOJE, Kak HCTOYHHKY
CYILIECTBOBaHMS JKU3HH Ha 3eMile;

MOHUMAHUs TINOOANLHOrO XapakTepa SKOMOrHYECKUX mpobJieM, BIUSHUS
SKOHOMMYECKHUX MPOLECCOB Ha COCTOSHUE NPUPOAHON U COLMATBHOM Cpebl;

OCO3HaHHA HEOOXOAMMOCTH HCNONb30BAHUS JOCTIIKCHHH XHMUH IUTSE
PEILICHUS BOIPOCOB PallMOHAIILHOIO IPUPOAOTIOIb30BAHNISL;

AKTHBHOTO  HENpHUSATHS  NCHCTBUA, IPUHOCAIMX  Bpen OKpYy’Karoliei
MPUPOIHOH Cpe/le, yMEHHsS! MPOTHO3UPOBATL HEGNArONPUSTHBIE KOIOIHUECKHE
OCNCACTBUS IPEANIPUHMMACMbIX A€HUCTEUH 1 IPENOTBpAIIATE HX,

Halu4usl pasBUTOrO 9KOJOTHYECKOI0 MBILIUIEHHS, SKOJOTHYECKOM KYJbTYpHI,
OIlbITa JEeATE/IbHOCTH IKONOTUYECKOH HaIIpaBJIEHHOCTH, YMEHHUS
PYKOBOICTBOBATLCSl MU B 1103HABATENLHOH, KOMMYHHKATHBHOW M COIMAIBHOMN
MPaKTUKe, CHOCOOHOCTH M YMEHHs aKTMBHO IIPOTHBOCTOSTH HIE0JIOTUU
xeMmohobuu;

7) UEHHOCTH HAYYHOIO MO3HAHHSI:

COOPMHUPOBAHHOCTH MHMpPOBO33PEH S, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOLIECTBEHHOM MPAKTUKH;

MOHUMAHUs  CHCLM(PUKM XUMHM KaK HayKM, OCO3HAHHS ed poii B
bopmupoBaHHE pauronanbEHOro Hay*HOI'0 MbILIEHUs, CO3JaHHU LEJIOCTHOIO
MPE/CTaBIeHUs 00 OKPYIKAIOLIEM MHpe Kak O eIMHCTBE IIPUPO/LI U 4elloBeKa, B
HOSHAHMM NPHPOJHBIX 34KOHOMEPHOCTEH M pPElIeHMH HpoGieM COXpaHEeHHs
MIPUPOJHOIO PaBHOBECHSI;

yOexn€HHocTH B 0cOGOM  3HAYUMOCTH XUMMH  JUIs COBPEMEHHOU
LMBHIM3ALMK: B €€ IyManuCTHYECKOH HANPAaBIEHHOCTH U BaYKHOM poiud B
CO3JAaHMHU HOBOH 0a3bl MATEPUANBLHON KyNbLTYpPhI, PELICHHN [T06aNBHBIX npobJem
YCTOMYMBOTO Pa3BHTHsl HEJOBEUECTBA — ChIPHEBOI, SHEPreTHYECKON, MUIIEBOU U
BKOJIOrMYECKOH 0e30MacHOCTH, B pPasBUTHM MEAULUHBL, 00ecleueHHH YCIIOBUH
YCICLIHOro TpyAa K 9SKOJOTMYECKH KOMGOPTHOW >KM3HH KaXKIOT0 WiIeHa
o01recTna;

CCTECTBEHHO-HAYUHOH TPAMOTHOCTH: I[TOHHMAHMS CYL[HOCTH METOJOB
NIO3HAHUs, MCIIOJIL3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIONb30BATh



MPOUCXOJSLIUX B HEM M3MCHEHUH, yMeHus nenary 00OCHOBaHHEIe 3aKTrOYeHs Ha
OCHOBE HAay4yHbIX (hakTOB i MMEIOIMXCSl  NaHHBIX ¢ nefpio NOJTy9eHUS
AOCTOBEPHBIX BbIBOJOB;

CIIOCOOHOCTH  caMOCTOSITENLHG HUCITONIb30BATh  XUMHYECKHE 3HAHMS JULS
PCLICHHUS IPOONIEM B peanbHbIX KH3HEHHEX CUTYalIUsX;

MHTEpeca K MO3HAHUIO U UCCJIeTOBATEIIbCKON AeSTeIbHOCTH,

FOTOBHOCTM W criocoBHocty g HETIPEPBIBHOMY  00pasoBammio
camoobpazoBanuio, AKTUBHOMY MOJIyYeHHIO HOBBIX 3HaH 00 XUMHH B
COOTBETCTBUH C YHU3HEHHBIMHY NOTpedHOCTAMM;

HHTEpeca K ocobeHHoCTSM Tpyna B PasiM4HbIX chepax npodeccronasuoi
JCATENILHOCTH.,

METAIIPEAMETHBIE PE3 YJIbTATLI

Meranpenmerapie PE3Y/IbTaThl 0CBOEHUS yueGHOTO Ipenmera «XuMmusy Ha
YPOBHE cpenHero obuiero 00pasoBaHus BKIIOYAIOT:

3HaYuMBle g5 (bopmuporanus MHPOBO33peHUsT  06yuaromuxcs
MEXTUCLHUIIIMHAPHBlE (MexnpenmerHEe) obuieHayyHEre IIOHATHS, OTpaXkaroriye
HETOCTHOCTL  Hay4yHOH KapTuHbI MHpa ¥ crneuMpuKy MeTonos [IO3HAHHS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BeImecTso, SHEPrus, sBleHue,
Tpouece, cucrema, HayudHbii (akr, NIPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTS, 3aKOH,
Teopusl, ncenenosanue, Habionenue, H3MEpeHUe, SKCIIepUMEHT U apyrue);

YHHUBEpCanbHble yuyeGHble nelcTBuS (No3HaBaTesbHEIe, KOMMYHHKaTHBHEIe,

PEryisTUBHbBIE), obecrneunBaroine (bopmupoBanme (GyHKIMOHATEHO]
T'PAMOTHOCTH U COLMAJILHO] KOMIETCHUMH 0byuaroiuxcs;
CITOCOOHOCTH 00yuarommxcs UCITOJIE30BATE OCBOEHHBIE

MEXIUCLUIITHHAPHEIC, MHPOBO23pEHYECKHE 3HAHUN KU YHHUBEpCaJbHbIE yYeGHbIe
AEHCTBUS! B MO3HABATENBHO ¥ COLIMaNbHON NnpakTuke.,

Meranpenmerunie PE3YIIBTATBI  OTPaXKalOT OBJIafeHMe YHUBEPCAIBEHBIMH
y4ueOHbIMU NO3HABATEIbHBIMMY, KOMMYHUKATUBHBIMH H PEeTYJIATUBHBIMU
JIEHCTBUSAMH,

OBnagenune YHUBEPCAJILHBIM YK y4eOHbIMU MO3HABATEIbHLIMHU
NeHCTBHSIMHU:

1) 6azoBbie oruyeckue AelCTBH:

CaMOCTOATENILHO  hopmynuposars g AKTYaJTU3UPOBAaTh npobnemy,
BCECTOpPOHHE eé paccmarTpuBars:

ONpeNeNnsiTh wuenu NESTeNIBHOCTH, 3amaBas [apaMeTpbl U KpUTepuH wux
AOCTHIKEHUSI, COOTHOCUTD PE3YJIbTATBI AESATENBLHOCTH C [IOCTaBJICHHBIMH LIENISIMH;

HCIONBb30BATH TIPH OCBOCHHH 3HAHMU] MPUEMBI JIOTHYECKOro MBIIILICHUS —
BBIACNIATE XapaKTepHble MpU3HAKH MOHATHH M yCTAHABIMBATE ux B3aHMOCBS3b,



MCHOJIL30BATE COOTBETCTBYIOIIME TOHSTHS /LIS OOBSICHEHHS OTHEIBHEIX (PaKTOB U
SABJICHUH;

BbIOUpPATh OCHOBAHUSI W KpuTepuu A1 KIacCUQUKAIMU  BEIECTB W
XUMHYECKHX peaKkLuii;

YCTAHaBIMBATL  NPUYUHHO-CIAEACTBEHHBIE  CBS3H MEXIY H3ydaeMbIMH
SABIIEHUSIMU;

CTPOHTE  JIOrWYECKUE PAacCymaeHHs (MHIYKTHBHBIE, JeTyKTUBHBIE, II0
QHAIIOTHH), BBIABIATH 3aKOHOMEPHOCTH M [IPOTHBOPEYUS B pPaccMATPHUBAEMBIX
ABICHUAX, POPMYITUPOBATL BHIBOJLI U 3AKIIOYCHHS,

NPUMEHATE B MPOLECCE MO3HAHHS, UCIIONB3YEMbIE B XUMUH CHMBOJIMYECKHE
(3HaKoBbIE) MOJIEIH, npeobpa3oBLIBATE MOJEILHBIE MIPEACTaBIIEHUS] — XUMHYECKUH
3HAaK (CMMBOJI) 3JIeMEHTa, XUMHYecKas (opmyna, ypaBHeHue XumUYecKoi
PeaKklM — IIPU pelIeHHH Y4YeOHBIX [03HABATEIbHBIX M NPaKTHYECKUX 3a1ady,
IIPUMCHSTE Ha3BaHHbIC MOJEIIbHbIE MPE/CTABICHHUS IS BBISBIEHMS XapaKTepHBIX
TIPU3HAKOB U3YHacMblX BELUECTB U XUMUYECKMX PeaKLHil.

2) 6a30BbIe HCC/IEA0BATENbCKUE 1EHCTBHUSI:

BIAACTE OCHOBAMH METOLOB HAY4HOI'O MO3HAHMS BEIIECTB U XUMHYECKUX
peakuui;

(GopMynupoBaTh Ueau 1 3axauu HCCIIe/IOBaHUsI, MCIIOJIB30BaTh ITOCTABIEHHEIE
M CaMOCTOATENBHO C(OPMYJHPOBAHHLIE BOMPOCH! B KadecTBe HHCTpYMEHTA
[IO3HAHUA U OCHOBbI JIJIsl (DOPMUPOBAHUS TMITOTE3BI 110 IIPOBEPKE IPaBUILHOCTH
BBICKa3bIBAEMBIX CYIKIACHHUMN;

BIIAICTE  HaBbIKAMH  CAMOCTOSITEIBHOIO I[UIAHUPOBAHUS MU IIPOBEACHUS
YHCHHHUECKHX OKCIIEPUMEHTOB, COBEPLICHCTBOBATE YMEHHUS HAGIIOAATh 34 X0I0M
fpoLecca, CaMOCTOSATENbHO [POrHO3UPOBATL €r0 pe3yIsbTar, (bopmynupoBats
0000ILEHNS U BBIBOJbI OTHOCHTENBHO AOCTOBEPHOCTH PE3yJIbTATOB UCCIIEN0BAHUS,
COCTaBISITE OOOCHOBAHHLIH OTUYST O npoaenanHomn pabore;

MPUOOPETaTh  OlLIT  yYEeHHYECKOH  HCCIeoBATENBCKON M [IPOEKTHOH
ACATEIILHOCTH, [IPOSIBJISITL CIOCOOHOCTE W TOTOBHOCTD K CaMOCTOATEIIBHOMY
TIOUCKY  METOMOB  PELUCHMs [PAKTHYECKMX 381a4, NPUMEHEHHIO Pa3IuYHBIX
METOJI0B IIO3HAHKS,

3) paGora ¢ undopmanmeii:

OPHUECHTHPOBATLCS B Pa3sIMYHBIX WCTOYHMKAX HWHMOpPMAIHH (Hay4yHO-
TNOMyJSIpHAd  JINTepaTypa XHMHMUECKOro COJEpKaHHsl, CIPaBOYHBIE rnocoous,
pecypcel MuTepuera), aHanusupoBarth MH(GOPMALKIO PasIMYIHBIX BUIOB U GopM
IIpeICTaBICHUS, KPUTHYECKH OLICHUBATE eé JIOCTOBEPHOCTE 51
HEMPOTHBOPEYHBOCTD,



(opmymuposats 3anpock! u MPUMEHATDL pasIMYHble METO/ABI HNPH IOHMCKe U
orbope mHGOpMaLMK, HEOOXOUMOT AJIL - BBINIONHEHMS  y4eOHBIX 3amay
ONpenesN€HHOIO THIIA;

MPUOOPETaTh OMNBIT MCIONL30BAHMS HHPOPMALHOHHO-KOMMYHUKATHBHEIX
TEXHONIOrMH U PasIIUYHBIX [I0MCKOBBIX CHCTEM:

CAMOCTOATENIBHO  BRIOMpaTh  ONTUMANIBHYIO dbopmy  mpencrasienus
MH(pOpMAIHHU (CXeMbl, rpa(uKy, Anarpammsl, TaGiuLpl, PHUCYHKH U IpyTue);

HCIIOJIb30BaTh  HAYYHbLIH SI3bIK B  KadyecTBe Cpencrtsa mnpu pabore ¢
XUMHYECKOH  HH(OpMaLHeil: TpuMensTs, MEXIPEAMETHBIE (busudeckue u
MaTeMaTUIeCKUe) 3HAKH U CHMBOJIbL, hopmyuil, a66peBuaTypsr, HOMEHKIIATypy;

MCMOJIB30BATE M Mpe0Opa3OBBIBATL  3HAKOBO-CHMBOIHYECKHE cpencTaa
HaTJISAHOCTH.

Osaagenne ynupepeaabupivu KOMMYHHKATHBHBIMH JeHCTBUSIMU:

3allaBaTh BOMPOCHI 110 CYLIECTBY 06CYIKAAEMON TEMbI B X0[e auanora u/wim
AUCKYCCHM,  BBICKAa3blBATL  MJieH, (opmyuposats  cBom NPeNI0KEeHUS
OTHOCHUTEINLHO BBITIOJIHEHMS! [IPEIOKEHHON 3a1auu;

BBICTYIIaTE C NPE3CHTALMEll pe3y/ibTaToB MO3HABATEIBHON AEATEeNIbHOCTH,
MOITYHYCHHBIX CAMOCTOSTE/LHO UM COBMECTHO CO CBEPCTHUKAMH IIPH BBIIIOTHEHHH
XHUMHHECKOrO SKCIEPUMEHTA, NPAKTHYECKOH paboTHl M0 HCCieI0BAHIIO CBOMCTB
U3YHAaCMbIX BELIECTB, pealin3aluy y4eGHOro IpoexTa u (GopMympoBaTh BEIBOEI
1O pesy/ibTaTaM NPOBEASHHBIX MCCIENOBAHMIT MyTEM COrNACOBAHUS IIO3ULHI B
XoJie 00CYMICHUS U 0OMeHa MHEeHHSIMA.

OBnagenne ynusepealibubivu PeryasiTHBHLIMM NEeHCTBHSIMH:

CAMOCTOATCNIBHO [JIaHMPOBaTh W OCYIIECTBISTH CBOIO MO3HABATEIbHYIO
ACATCIILHOCTD, Ompelesisisi e Ueid M 3ajaum, KOHTPOJIMPOBaTE M II0 Mepe
HEOOXOAMMOCTH  KOPPeKTHpOBaTD NIpEMVIaraeMblil  aNropuT™  JelcTuit mpw
BBIMIOITHEHUU y4yeOHEBIX M  MCC/Eeq0BATE/bCKHX 3ana4, BblOMpaTh HauOoliee
3QEKTUBHEIN crocod x PeLICHHsT C Y4YCTOM IIONyYeHMs] HOBBIX 3HAHHH O
BELIECTBAX U XUMHUYECKUX PEaKLIMsIX;

OCYIECTBIATE CAMOKOHTPOIIb CBOEH JeSTelbHOCTH Ha OCHOBE CAMOAHATH3a
M CaMOOLEHKH,



INIPEAMETHBIE PE3YJIbTATHI
10 KIIACC

IMpeameTHele  pesynbTaThl OCBOeHMst Kypca «OpraHudeckas XuMESL»
OTpaXkaroT:

C()OPMHUPOBAHHOCTh  INPEACTABIEHUHA O XHUMHYECKOH COCTABIISIOIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, pOJM XHUMHHM B IIO3HAHUU SIBICHHH
NPUPOALI, B  (DOPMHPOBAHUM MBIIUIEHMsT W KYJIBTYPhl JIAYHOCTH, €&
(yHKLMOHANBHOH TPaMOTHOCTH, HEOOXOMMOIT ISl PELICHNUS IPAKTHYECKHX 33124
1 9KOJIOIHYECKH O0OOCHOBAHHOIO OTHOIIEHHMSI K CBOEMY 3/{0POBBIO M MPUPOIHOH
cpene;

BIaJICHUE  CHCTEMOW  XMMHMYECKHMX  3HAaHWUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATalOIINE IOHATHS (XMMHYECKMH 3JIeMEHT, aroM, 3JIeKTpOHHAs
000J104Ka aTOMa, MOJIeKYyJla, BaJleHTHOCTb, 3JIeKTPOOTPHLIATENILHOCTh, XUMUUECKAs
CBsI3b, CTPYKTypHas (opmyna (pa3sépHyTass U COKpall€HHAs), MOJb, MOJSIpPHAs
macca, MOJIApHBIA 00BEM, yriIepoAHbld cKener, (yHKUMOHAIbHAs TpyIINa,
paguKal, U30MEpHs, U30MEPEI, TOMOJIOIMYECKUH PsiJl, TOMOJIOTH, YTJIEBOJOPO/IBL,
KHCIIOPOJI M a30TCOJepiKalllie COEeIUHEHMs, MOHOMEpP, IOJIUMep, CTPYKTYPHOe
3BEHO, BBICOKOMOJIEKYJIAPHbIE COEJIMHEHNUS); TEOPUU U 3aKOHBI (TEOPUsl CTPOECHHS
opraHuueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHs] MacChl BELIECTB);
3aKOHOMEPHOCTHU, CHMBOJIMYECKUH S3BIK XHMHH; MHPOBO33pPEHUYECKHE 3HAHUS,
Je)Kalue B OCHOBE IIOHMMAHHUSl IPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX
SIBJIeHUH, (aKTOJIOrMYECKUe CBeJeHHsT O CBOMCTBax, COCTaBe, IIOJyYEHHH U
0e30macHOM HCIOJIB30BaHWM Ba)KHEHIIMX OpPraHUYeCKHUX BEIIECTB B OBITY U
IIPaKTUYECKOU ESTeJIbHOCTH YeJI0BEKa;

c(hOPMUPOBAHHOCTL YMEHHMH BBISBISITE XapaKTepHBIE IPU3HAKU TMOHSITHH,
YyCTaHaB/IMBATh UX B3aMMOCBA3b, MCIOIbL30BATH COOTBETCTBYIOLIUE TOHSATUS IIPH
ONMCAaHUHU COCTaBa, CTPOEHMUsI U MPEBPAIEHUH OpraHUYeCKUX COeIUHEeHHH;

c(hOPMHUPOBAHHOCTL YMEHUH HKCIONB30BaTh XUMHUECKYIO0 CUMBOJIMKY MAJIS
COCTaB/ICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKpalléHHOMN)
(opMys1  OpraHUYEeCcKHX BELIECTB U ypaBHEHHMH XUMHYECKHUX peaKilui,
M3rOoTaBIMUBATh MOAEIM MOJIEKYJ OpraHMYeCKHX BEUIECTB IJIsl WIIIOCTPALMH UX
XUMHUYECKOT0 U IIPOCTPAHCTBEHHOIO CTPOEHMS;

c(hOpPMUPOBAHHOCTb YMEHMH yCTaHaB/IMBaTh MPUHAMJIEKHOCTh H3Yy4EHHBIX
OpraHWYeCKUX BELIECTB 110 MX COCTaBy © CTPOEHHIO K OINpeAenEHHOMY
Kiaccy/rpynme coeAuMHeHWH (yriaeBOAOpO/ibl, KUCIOPOJ U a30TcojepiKallue
COEJIMHEHHs, BbICOKOMOJIEKYJISipHble COEAMHEHMsI), JaBaTb KM Ha3BaHUA IO
cucremaruueckoi HomeHwiatype (IUPAC), a Takke NpHUBOAWTH TPUBHAILHBIE
Ha3BaHUs OTOCJIBEHLIX OpraHHYeCKHX BelUeCcTB (BTI/I.]'IBT-I, NPpOINHUIEH, aleTHIIEH,



ITUJICHTIMKONb, [IHUEPHH, (eHon, PopMabIeril, aueTanbIeru, MypaBbUHAS
KMCJIOTa, YKCYCHAs KMCIIOTa, OJCHHOBAA KACIIOTA, CTEAaPHUHOBAS KUCIIOTA, [VIFOK034,
(GpykTo3a, Kpaxmai, Ue/uTioI03a, INIULIHH);

ChOPMUPOBAHHOCTh YMEHUSI ONpEAe/ITh BUABl XUMHYECKON CBS3H B
OPraHUYECKUX COENMHEHUAX (OAMHAPHBIC H KPaTHBIE);

C(hOPMUPOBAHHOCTE YMEHHUs TPUMEHSITh MOJIOKEHUS! TEOPUHM CTPOEHHUS
opraHu4eckux BeriecTB A. M. bytiiepoBa st 00bsiCHEHHST 3aBUCHUMOCTH CBOWCTB
BELIECTB OT MX COCTABA ¥ CTPOEHHUs; 3aKOH COXPaHEHMUSI MacChl BEIIIECTB;

cHOPMHUPOBAHHOCTb ~ YMEHMH  XapakTepH30BaTh  COCTaB, CTPOEHHE,
(usnueckue M XMMHUUYECKME CBOMCTBA TUIIMYHBIX [PEACTABUTEIEH pPa3IHYHBIX
KJIACCOB OPraHMYeCKUX BellecTs (MeTaH, HTaH, 3THIEH, IIPOTIUIIEH, ALIETUJIEH,
Oyranuen-1,3, metunOyranuen-1,3, GeH30/1, METAHOJN, 3TAHON, ATHUJIECHTIIHKOJE,
rIMUepus, GeHo, aleTanbjerk/l, MypaBbMHas W YKCYCHAs KHCJIOTBI, TIIFOKO3a,
Kpaxmaj, LeJlIH0J103a, aMUHOYKCYCHAss KHC/I0Ta), UILOCTPUPOBATh MeHETHYECKYIO
CBsA3b MEXIY HHUMHW YPaBHEHMSMHM COOTBETCTBYIOLLUMX XHMUYECKHX pEaKIui ¢
UCII0JIb30BAHUEM CTPYKTYpPHBIX (POPMY.JI;

C(pOPMHMPOBAaHHOCTE YMEHHUsl XapaKTepH30BaTh HCTOYHUKHU YTIIEBOJOPOIHOTO
ChIpbsl (HedTh, MNPUPOIHBIA Ta3, Yrojis), CHocodbl WX MepepaboTKd U
IPaKTUYECKOE IPUMEHEHUE NPOYKTOB nepepaboTKy;

c()OPMUPOBAHHOCTb YMEHHH [POBOAMTH BBLIYMCIEHHS [0 XMMHYECKHM
ypaBHEHHAM (Macchl, 00bEMa, KOIMYECTBa MCXOAHOrO BEIIecTBA WJIM IPOAYKTa
peakLUUHu I10 H3BECTHbIM Macce, O0BEMY, KOIHUYECTBY OIHOIO M3 HCXOIHBIX
BEILIECTB WIIY ITPOJLYKTOB PEaKLUHK);

COPMUPOBAHHOCTb YMEHHWIl BIaJeTh CHCTeMOW 3HAaHHM 00 OCHOBHBIX
METOAAaX HAay4YHOI'O I103HAHMUS, UCMONB3YEMbIX B XMMMHU NIPU U3YUCHUM BEIIECTB B
XMUMHYECKUX SBJIEHUH (HalJoleHue, U3MepeHue, SKCIIepUMEeHT, MOJEIUPOBaHuUE),
HCIIOJIB30BaTb CHCTCMHDbLIC XHMHWYCCKHC 3HaHWA 51 TIPHHIATHA pE:LL[CHHf:I B
KOHKPETHBIX JKM3HEHHBIX CHUTyalMsAX, CBS3aHHBIX C BelleCTBAMHM MU UX
[IPUMEHEHHUEM;

c(hOPMUPOBAHHOCTH YMEHUH cOOMOAaTh MpaBua MOJb30BaAHUI XUMUYECKOH
nocynoi u naboparopHbiM 00OpyAOBaHMeM, a TakKe IpaBuja oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU [0 BBLIIIOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OITBITOB;

C(hOPMUPOBAHHOCTL YMEHHH [UIAHUPOBATh W  BBINOJHITH XHUMHYECKUA
3KCIIEPUMEHT (NPEBpaLIEHNs] OPraHUIeCKUX BeLIEeCTB [P HarpeBaHUH, MOJyUYCHHE
TUJIEHA M H3Yy4YEHHWE €0 CBOMCTB, KauyCCTBEHHbIE peakUUWd OpraHUuYecKux
BELIECTB, AeHarypauusi Oe/IKOB [pu HarpeBaHWM, LIBETHbIE peakiuu OelKkoB) B
COOTBETCTBMHM C [IpaBUjIaMH TEeXHUKM O€30MacHOCTH Npu OOpalleHUuH C
BeleCTBAMU U J1aDOpaTOpHbIM 00OpYAOBaHUEM, TMPEACTABIIATh PE3YIbTAThI



XUMHIECKOro SKCrepuMeHTa B (pOpMe 3allUCH ypaBHEHMIT COOTBETCTBYIOIIUX
PeaKkL1i U (OPMYNTHPOBATH BEIBOALI HA OCHOBE 3THX Pe3yIbTaTOB;

C(OPMUPOBAHHOCTE  yMEHUt KPUTHHUCCKH  aHAIIM3UPOBATL XUMHYECKYIO
UH(OpMALKIO, [OJTydaemMyio u3 PasHBIX HMCTOUHHKOB (CPEICTBA MAaCCOBOM
urdopmanuu, UnrtepHer i IPYrux);

C(HOPMHPOBAHHOCTE  yMeHHit cob/0AaTh  IpaBuila  HKOJOMMYECKH
LIeIECO00PA3HOTO [I0BEJCHUS B OBITY ¥ TPYAOBOW JESTENBHOCTH B LeJIsX
COXpaHEHHsA CBOCTO 30pOBBSI M OKpyKaloiueil npupomHoit CpeJibl, OCO3HaBaTh
ONACHOCTh BO3LEHCTBHS HA JKUBbIE OPraHH3MBbI OMpENesIEHHBIX OpPraHUYeCKUX
BCLICCTB, MOHMMAs cMblci mokasatess ITJIK, mosicusTs Ha [puMepax CIocoOBI
YMEHBLICHUSL W NPEJOTBPAIUEHHs HX BPEAHOTO BO3JCHCTBHS Ha OpraHu3m
4eJlIOBeKa,

Ans 00ydYalommxces ¢ OrpaHMYeHHBIMM BO3MOYKHOCTSIMH 3/I0POBBS: YMEHHE
MPUMEHATE 3HAHUS OO OCHOBHBIX JOCTYMHBIX METONAX TO3HAHMS BEILIECTB H
XUMHYECKUX SIBIEHUH;

AT CHCTBIX W CIAOOBHAAIIMX OOYy4alOMMXCS: yMEHHE HCIONb30BATE
penbedHO-ToueUHYIO cucTteMy 0Go3HaueHuit J1. Bpaiing mnst sanucu xumuyeckux

(popmy.r.



YUYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

* Xumus / Tabpuensu O.C., Octpoymos U.T"., Ciiankos C.A., Axunoneproe

obmectBo «M3natenscTBo «IIpocBemenney

METOAUYECKUE MATEPHAJIBI JJISI YYUTEJIA

Meroaudeckoe nocobue no yuebHuKy «Xumus / Fabpuensn O.C., Octpoymos WU.T., Cnamkos CA.,

AKUHOHEpHOE 061ecTBo «M3aaTebeTBo «IlpocsemieHueny

OUPPOBBIE OBPA30OBATEJILHBIE PECYPCEI U PECYPCBI CETH

HUHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru
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HOSACHUTEJBHAS 3AITHA CKA

Ilporpamma 1m0  xummu pa YPOBHE cpenHero o6rero obpazoBanus
pa3paboTana Ha ochose DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «06
obpasoBanuy B Poccuiickoi Deneparuny, TpeGopanuil K PE3yJIbTaTaM OCBOEHUS
benepansHoii obpazoBarenbHOM HPOrpaMMBI  CpefHero obiero 00pa3zoBaHus
(®OIT  COO0), NPCACTABICHHEIX B DexepaisHOM rOCYIapCTBEHHOM
obpasoBarenLHOM cranpapre COO, ¢ yuyérom Konnenmmu NpenogaBaHus
y4e0HOro mpenmera «Xumusy B 00pa3oBarenbHBIX Opranmsanmax Poccutickoii
OQenepanun, peanmusyromux OCHOBHBIE  00pa3oBaTe/ILHbIE IIPOrPaMMBI, |
OCHOBHBIX ~nonoxenuit «Crpateruu PasBUTHS BOCHHTAaHUS B Poccuiickoii
Qeznepanun Ha mepuon mo 2025 roga» (Pacropsxenue IIpaBurenscrea PO or
29.05. 2015 Ne 996 - p.).

OcHOBY momxomos x paspaboTke mporpamMmel 1o XHMWH, K OIpeesIeHnI0
o01e cTpareruu 00y4eHus, BOCIIUTaHUS PasBHUTHA O0yYarOIIUXCs CpencTBaAMM
y4e6Horo npeamera «Xumusy s 1011 KI1accoB Ha 6a30BOM YPOBHE COCTaBHIH
KOoHIeNTyanbHble monoxerus OI'OC COO o B3aMMOO00YCIIOBIEHHOCTH LeTeH,
COACpIKaHUs, pPe3yNbTaTOB OGyYeHHs u TpebOBaHMH K yYPOBHIO MONTOTOBKH
BBIITYCKHHUKOB.

XuMudeckoe oOpazoBanue, TIOJIy4aemMoe BBIITYCKHUKaMH
o0wmeobpasoBarenbHOiL OpTaHU3alliK, SBISETCS HEOTHEMIEMOM HACTBIO X
oOpasoBanHOoCcTH. OHO CAYKHT — 3aBEPIIAIOIMM  BTAIlOM  PEANH3alUHd  Ha
COOTBETCTBYIOIEM eMy 0a30BOM YpOBHE KITIOUEBDIX LUEHHOCTEH, IPUCYIUX
[CJIOCTHOM CHUCTEME XHMMHYECKOTO 00pasoBaHus. DTH IEHHOCTH KacaroTcs
TIO3HAHMS 3aKOHOB NPUPOJIEI, (POPMUPOBAHKS MHPOBO33peHMS U 00IIeil KyabTyph
dCNIOBeKa, a TaKXKe OKONOTHYECKH 0GOCHOBAHHOIO OTHOIIGHHSI K CBOEMy
3H0POBBIO M NpUpOnHOHM cpeme. Peammsyercs xummueckoe obpazoranue
00y4aIONIUXCs HA YPOBHE CPEIHEro 06IIero obpasoBaHus cpencTBaMu y4eOHoro
npeaMera «XuMHS», COUEPKAHHE U HIOCTPOCHHE KOTOPOIO OIpe/ieNieHsl B
[poTpaMMe 110 XMMHH C y4ETOM CHeLM(HKY HAayKH XWMHH, €€ 3HAYEHHs B
MOSHaHWK TIDUPOIBI W B MATEPHAIBHOM IKU3HH obIecTsa, a Takke ¢ yuérom
o0mmx ueneifl u NpPMHIHUIOR, XapPaKTCPU3YIOLINX COBPEMEHHOE COCTOSHIE
CHCTEMBI CpeiHero obiero obpasosanus B Poccuiickoii Denepaiuu.

XHMUS KaK 5IEMEHT CHCTEMBI eCTeCTBEHHEIX HayK UIrpaeT ocobyro ponb B
COBPEMEHHOH LIMBUIIM3ALUHN, B CO3MAHHU HOBOH 6a3ns MAaTepHaNbHOH KyJIbTYpEL
Ona BHOCHT cBOM BkIiaj B (GopmupoBanue panuoHanEHOro HayYHOI'O MBINUIEHHUS,
B COSMaHHME LEIOCTHOTO NPE/CTAaBIeHUsS 06 OKpyIKaroIeMm MHpPE KaK O eIHHCTBE
TIPUPOZIEI W YeyloBeKa, KOTOpoe (GOPMHpPYeTCS B XUMHUM Ha OCHOBE ITOHHMAHUS
BCIICCTBEHHOTO COCTaBa OKPYXKAIOLIET0 MHPA, OCO3HAHMS B3aUMOCBSA3H MEXIy
CTPOCHUEM BEINECTB, UX CBOMCTBAMMU U BOZMOXKHEIMHU O6IaCTSIMII PUMEHEeHHS].



Tecno B3aUMOZCHCTBYS ¢ npyrumu CCTECTBEHHBIMH HAaYKaMH, XHUMHS CTala

COSHIATEeNbHAS, KaK HAyKa BBICOKHX TeXHOIOTMH HamnpaBieHa Ha pelleHue
TI00AIBHEIX  TIpo6Giiem YCTOHYHBOIO pasBUTHs HCJIOBEYECTBA —  CHIPHEBOIA,
SHEPIeTHYECKOMH, MUINEBOH, 5KONOrHYecKkol Oesonachnocty u OXPpaHbI 310POBBSI.

B coorserctBin ¢ 06mmMK HSUIME W NIPUHOUIIAMA  CpefHero ob1mero
obpazoBanus COACpXKaHue mpeamera « XuMusy (10-11 xmaccer, 6a30Bbrii YPOBEHE
U3YHYEHUS) OPUEHTUPOBAHO IIPEUMYIIECTBEHHO Ha OOIIEKYNBTYpHYIO IIO/ITOTOBKY
o0y4Jaronmxcs, HEOOXOMUMYIO WM  fix BEIpabOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, yCIELIHOIO BKIIOYEHHS B KU3Hb  COLIUYMa, TIPOMOJIKEHUS
00pa3oBaHus B pasMuHbIX 001acTsX, He CBS3AHHBIX HEMOCPEICTBEHHO C XHUMHUEIL,

Cocrassrommmu Ipeamera  «XUMHS»  SBISIOTCH 0a3oBbIe KYypChl —
«Opranudeckas Xumusy wu «Obmwas u Heopranmyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COAEPKAHUS KOTOPBIX SBIISIOTCS OCHOBEI 0a30BO¥ HayKH: chHcTema
3HaHMH 110 HEOPraHUYECKOH XUMUU (C BKIIOYEHMEM 3HAHMIT 13 obmeit xumun) u
OPTaHMYeCKOH XuMuu. DOPMUPOBaHHE NAHHOMN CHCTeMBI 3HAHWH NIPH U3y4YeHHH
IpeAMETa OOECIIeYrBAET BO3MOKHOCTE PaCCMOTPCHUS BCEro MHOroo6pasmus
BEILECTB HAa OCHOBE OOIMX MOHATHIH, 3aKOHOB U TEOPHH XUMHH.

Crpyxrypa conepxanus KypcoB — «Opranudeckas xumusy u «O06mras u
HCOpraHH+ecKas XuMmus» chopMHpoBaHa B [IPOrpaMMe 10 XUMHH Ha OCHOBe
CHCTEMHOIO IOIXOAa K W3YYeHHIO y4eOHOro MaTepuana u o0ycioBieHa
HCTOPUIECKH ~ ODOCHOBAHHBIM  pasBUTHEM  3HAH Ha  OIpenenéHHBIX
TCOPCTHIECKNX ypoBHsIX. Tak, B Kypce opraHmyeckod XWMHMH BeliecTBa
PacCMaTpUBAIOTCS HA YPOBHE KIIACCHYECKOMH TCOPHH CTPOEHUS OPraHUYECKUX
COCIMHEHMH, a TaKKe Ha ypoBHe CTCPCOXNMHUYECKUX M  3JIEKTPOHHBIX
[IPEICTABIICHUNH O CTPOEHHWH BelIecTs. Ceenenusn 06 wu3ygyaemerx B Kypce
BCILECTBAX NAIOTCS B PA3BUTHU — OT YTIIEBOIOPOZIOB IO CIIOKHEBIX GHOJIOIMYecKH
AKTHBHBIX COeNMHeHHH. B Kypce opraHuueckodl xmwumm [IOJIyYaroT pa3BUTHE
C)OPMUPOBAHHEIE HA YPOBHE OCHOBHOIO obImero o6pa3oBanus MepBoHAYATLHEE
TIPEAICTaBIEHUA O XUMHYECKOH CBSI3H, KIacCH(DUKAITMOHHBIX TIPH3HAKAX BEIIECTB,
3aBHCHMOCTH CBOHCTB BEWIECTB OT MX CTPOEHHMS, O XUMHUYECKOHR peakiuu.

ITon HOBBIM yriOM SpeHHA B mpenmere «Xumua» 6a30Boro YPOBHS
PacCMaTpHBACTCA M3yYEeHHBIH Ha ypOBHE OCHOBHOIO obmiero o6pasoBanmus
TCOPETUHECKUI MaTepral M  (haKTONOIHUYECKHe CBEACHHUS O BeIIECTBAX K
XUMHIECKOH peakimu. Tak, B wacTHOCTH, B Kypce «OOmas u Heopranwyeckas
XUMHD)  00y4arolluMCs  [peoCTaRIseTes BO3MOJXHOCTh OCO3HA4TH 3HAYeHHe
TICPHONIMIECKOTO 32KOHA C OOIIETEOPETHYECKHX W METO/OIOTHYECKHX TTO3UITHIA,



rIy0xXKe MoHSTE HCTOPHYECKOE H3MeHEeHHe byHKIMH  5TOro 3akoma — oT
oboburarommeii 1o 00BACHSIOMIEH 1 IIPOTHO3UPYIOLIEH,

Envnas cucrema smanmit o BOKHEHIINX BEIIECTBAX, X COCTaBe, CTpOeHHH,
CBOMCTBax u IPUMCHEHNH, & TAKKE O XUMHYECKHX PCAKIMSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TIPOTEKAHHS [OTONHSeTCs B Kypcax 10 uw 11 xkjaccos
STCMEHTAMHU  CONEPIKAHUS, HUMEOIIHMU KYJIBTYpPONOTMYeCKUE W NIpukmanmoi
XapakTep. OTH 3HaHHS CIIOCOOCTBYIOT TOHHUMAaHMIO B3aMMOCBS3U XHMHU C
APYTUMH HayKaMH, PacKpHIBAIOT e POJIIb B II03HABATENBHON W TNpakTHUECKO
ACATENIBHOCTH YeJloBeKa, CIIOCOOCTBYIOT BOCTIHTaHHIO YBOXEHUS K IIpoleccy
TBOPUECTBA B OOJIACTH TEOPUH M MPAKTHUECKHX IPUITOKEHUN XUMHUH, ITOMOTAIOT
BBIITyCKHUKY ~OPHEHTHpPOBATBCS B OOLIECTBEHHO ¥ NWYHOCTHO 3HAYUMEIX
npobieMax, CBA3aHHBIX ¢ XUMHCH, KPUTHYECKH OCMBICITUBATE HHOOpMauo u
[IPUMEHATE €€ Ui IONOJIHEeHwHs SHaHWH, peleHus HHTEJUIEKTYalbHEIX W
SKCIICPUMEHTAJILHBIX HCCIIEI0BATEIhCKIX 3ama4. B memom coneprxane y4e6GHoro
Ipeamera «XUMHsS»  maHHOTO YPOBHA — U3YyYCHHS  ODHEHTHPOBAHO Ha
dopmuposanme y obyuarommxcs MHMPOBO33PEHYECKON OCHOBEI ISl MOHUMAHIS
bunocodekux wneil, Takux Kak: MaTEpHANBHOE GIUHCTBO HEOPraHWYECKOrO K
OPTaHHIECKOr0 MHpa, OOYCIOBICHHOCTh CBOHCTR BCIIECTB HX COCTABOM M
CTPOCHHEM, I03HABAEMOCTb TNPHPOLHBIX SBICHHI OyTéM OKCHEPUMEHTa U
PCUICHHA  NPOTHBOpEYHMiI MeXIYy HOBBIMHU baxramu u TEOPETUYECKUMU
TIPEAMOCEIIKAMH, OCO3HAHUE POJIH XUMUH B PCIICHUH SKOJIOTUYECKHUX Mpobiiem, a
TaKke 1npobiem cOepeskenus SHCPTETHYECKUX PECYPCOB, CHIPhS, CO3MAHMUS HOBLIX
TEXHOJIOT'WH M MaTepUaos.

B nmmame pemenns samgag BOCIMTAHUS, pPasBUTHS W CONMANM3AINU
00yyaomuXCst PUHSTHIE IPOrpaMMOH 110 XMMHH MOIXOHBI K OIIPENEIIEHHIO
CONEPXaHU W IIOCTPOGHHMS MpeaMeTa TIpelyCMaTpUBaOT  (hopMUpOBaHUe
YHUBEPCAIIBHBIX yuebHLIX ASHCTBHH, HMEIOLINX Ga30BOoe 3Hayenpe IS
PasIUIHEIX BHIOB JIEATENBHOCTH: pelIeH s Npo0JieM, NOWCKa, aHalu3a u
06paboTku nHbOpMaruy, HEOOXOAUMEBIX st MPHOOPETEHHS OMBITa MPAaKTHYECKOl
¥ MCCIIEIOBATENLCKON JesTeNbHOCTH, 3aHMMAOMIeH BaXHOE MECTO B ITO3HAHHU
XUMUH,

B mpaxtuke npenopmaanms xummm Kax Ha YpOBHE OCHOBHOIO 06I1ero
o0pasoBaHus, Tak U Ha ypoBHe Cpeznero obuiero 06pazoBanus, IIPY OIIpeJIeIEHUuH
COACPKATENIEHON XapaKTEePUCTHKH Iejeif M3ydCHHS IIpeMeTa HalpaBlIeHHEM
TICPBOCTEIICHHON 3HAYHMOCTH TpPaIUI[HOHHO NIpU3HAETCST (POPMUPOBAHHUE OCHOB
XHMUYECKOH HAYKH KaK OOJIACTHM COBPEMEHHOro €CTECTBO3HAHMSI, TIPAKTUYECKOMH
ACATENEHOCTH YE/IOBEKA U KaK OJIHOTO M3 KOMIIOHEHTOR MHPOBO# KynbTypsl. C
METOIMYECKOR TOYKM 3peHHMsI Takoil Ioaxon K ONpPENeNICHNIO 1eNell u3ydyeHus
TIPEIMETA SIBIIAETCS BIIOJIHE ONPABIAHHBIM.



CornacHo nanmO# TOYKe SPCHHS TJIABHBIMH IEJISIMH U3yYeHHUs IpenMerTa
«XuMHs» Ha 6a30BoM yposHe (10 ~11 kun.) sBnsrores:

* (opMHpPOBaHHE  cHCTEME] XUMHYECKUX  3HAHWH  Kak Ba)KHeUIIeH
COCTaBIISIOIIE CCTCCTBEHHO-HAYYHOM KapTHHBI MHpa, B OCHOBe KOTOpOit
JICHAT KIFOYEBEIC MOHATHS, (YHIAMEHTAILHEE 3aKOHBI ¥ TEOPHH XHMHH,
OCBOCHHE 5I3BIKA HAYKH, YCBOEHHE M TOHHMAHE CYIIHOCTH JOCTYIIHBIX
00o01enuit MHPOBO33PEHIECKOI0 XapaKTepa, 03HAKOMJICHHE C HCTOpHel
MX PasBUTHS U CTAHOBJICHHSI;

¢ (dopMupoBaHHe i pasBHTHE TIPEICTABICHUH O HAYYHBIX METONAX [O3HAHMS
BEIICCTB M XMMHUYECKHX peaKiui, HEOOXOMUMBIX is npHOOpeTeHwUs
YMEHUH OpHEHTHpPOBATHCS B MHPE BEIECTB U XHUMUYECKUX SIBIICHUH,
UMEIOIIIX MECTO B IPUPOJIE, B IPAKTHYECKOH 1 IIOBCETHEBHOM YKH3HU;

° PasBUTHE YMEHUH U CIIOCOGOR ACHTCIIBHOCTH, CBA3AHHEIX ¢ HAOIOCHUEM 1
OOBSCHEHHEM  XHMHYECKOro OKCIICPUMEHTa, — CcOOMONeHHeM  mpasmi
Oe3omacHoro oOpallieHus! ¢ BellecTRAMIL,

Hapsiny ¢ stim, conepxarensuas XdPAKTCPUCTHKA Lieel ¥ 3a/a9 H3ydeHus
TIpENIMETa B IIPOrpaMMe T10 XUMHH YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUH
¢ HOBBIMH IIPHOPHTETAMHU B CHCTEME CpeIHEro ob1ero o6pasosanns. Ceromus B
MPCTIO/IaBaiik  XUMHHM B Gojbluedl  cremeHy OTHA€TCs  mpearoYTeHHe
[IPaKTUYECKOM KOMIIOHEHTE comepkaHust  o0ydeHus, OPHEHTHPOBAaHHOM Ha
TIONITOTOBKY BBIIYCKHUKA 0OIIE06pa30BaTeIbHOMN OpPraHu3alliy, BIAJECIOLIEr0 He
HabopoM 3HaHWii, a GyHKIMOHATEHOM I'PaMOTHOCTBIO, TO €CTh CHOCOOAMH U
YMECHUAMH AKTHUBHOTO IOJYYEHHS 3HAHUY W IIDUMCHEHUS MX B PeaJbHOM KH3HU
AL PELIEHUsSI TPAKTHYECKUX 337134,

B cBisu ¢ stum mpm M3YdCHHN npenmeTa «XUMHS» IOMHHHDYFOIee
3HAYCHHE NIPHOOPETAIOT TaKHe ey u 3a/1a4u, Kak:

ananTanus obyJalomHxca K yeIoBHAM AUHAMUYHO Pa3sBUBAIOIIErOCsS MUpa,
(bopmuposanme MHTCIUICKTYallbHO  pasBUTOM  JIMYHOCTH, roTOBOH K
caMoo0pa3oBanHIo, COTPYAHHYCCTBY, CaAMOCTOSTEILHOMY IHIPUHATHIO I'PaMOTHEIX
PEIIEeHNH B KOHKPETHBIX JKM3HEHHBIX CHTyallusiX, CBA3aHHBIX C BEIIECTBAMHI U HX
IIPHUMEHEHHUEM;

(opMupoBanue y OOy4YarOIMXCsl  KIIFOYEBBIX  HABBIKOR (KmIo9eBBIX
KOMIICTCHIH), WUMEIOIMX YHUBEPCATbHOE 3HAYEHHME Ui PasiUYHBIX BUIOB
ACATCIIPHOCTH: PEIICHUs IPOBJIEM, TOHCKA, aHAIM3A I 00paboTku uHGOPMAarHH,
HEOOXOMUMBIX IS NPHOGPETEHHs OmEBITa ACATEIIBHOCTH, KOTOpas 3aHUMAaer
BaXHOC MECTO B IIO3HAHWM XHMHH, a TaKke IJI1  OLEHKHM C IO3UIHM
OKOIIOTHIECKOH  O€30IIACHOCTH  XapaKTepa BITUSHUS BEIIECTB M XHUMHUYECKHX
TIPOLECCOB Ha OPraHM3M 4eJoBeKa U IIPUPOIHYIO cpeny;



PasBUTUE I03HABATENILHBIX MHTEPECOB, UHTEIIEKTYalbHBIX W TBOPYECKHX
CMOCOOHOCTEH 06YYAIOIIUXCS: CIOCOGHOCTH CaMOCTOSATENBHO IIPHOOPETATH HOBEIE
SHaHMS 10 XUMHHU B COOTBETCTBUH C KH3HEHHBIMHU NO0TPeGHOCTAMH, HCIIOTB30BATh
COBPEMEHHBIE HH(DOPMAIMOHHbIE TEXHOJIOTMH IS IOMCKA aHajn3a y4eOHOM U
HAyqHO-TIONYISPHONH MHYOPMALMU XUMHYECKOTO CONePIKAHHS,

hopmupoBaHHe U pasBuTHe y 06yYArOIIXCS aCCOLMATHBHOI'O M JIOTHYECKOTO
MBIIIICHHS, HA0JI0AATeIbHOCTH, COGPaHHOCTH, aKKypaTHOCTH, KOTOpPbIE 0COOEHHO
HEOOXO/MMEI, B YaCTHOCTH, IpH IUIAHUPOBAaHUK W IIPOBEHEHUH XUMHYECKOTO
9KCIIEpUMEHTA;

BocnuTankue y oOydaromuxcs yOexIéHHOCTH B TYMaHHCTUYECKOM
HAlIPABIICHHOCTH XUMMH, €€ BaXHOH pOJM B pELICHHH II0GATBHEIX npobiem
PallOHAIEHOTO NPUPO/IOTIONE30BAHHS, IOTIOIHEHUS SHEPreTHYECKHX PECypcoB u
COXPaHCHMS IPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOGXOIUMOCTH OepexxHoro
OTHOILCHUS K IPHPOLE M CBOEMY 3[0POBBIO, a Takke MPHOOPETEHHS OIBITA
HCIIOJIb3OBAHUA TIOMYICHHBIX 3HAHMHA [N TIPMHATHS TPAMOTHBIX pElICHWH B
CUTYyallusX, CBA3AHHBIX C XUMHYECKUMHU SBJICHUIMH.

B yue6HOM mame cpemsero o6mero oOpa3oBaHus TmpenMeT «XHUMUD»
0a30BOr0 YpOBHS BXOMMT B COCTAB MPEAMETHOH 061aCTH «EcrecrBeHHO-HayuUHEIE
IIPEIMETHI».

Ob1ee 4nCI0 TaCOB, OTBEAEHHBIX [T H3ydeHHs XUMHUH, Ha 6a30BOM ypoBHE
cpeaHero obiero obpasoBaHust, cocTaBiseT 68 yacos: B 10 kiacce — 34 yaca (1
4ac B Heslelmo), B 11 knacce — 34 yaca (1 gac B HEEmO).



COAEP)KAHWUE OBYUYEHUS
11 KJIACC

OBIIASI M HEOPTAHUYECKASI XMW ST

Teopernueckne ocHOBBI XUMUH

XuMuueckuit sneMeHT. AToM. Snpo aroma, M30TOIEL OnexTpoHHas
oGosouka. DHepreTuyeckue ypoBHH, MONypOBHH. ATOMHEBIE opbutany, s-, p-, d-
snemeHTsl. OCoGEHHOCTH pacIpeeeHus 9JIEKTPOHOB II0 OpOUTAISIM B aToMax
SJICMCHTOB IICPBBIX HETRIPEX MEPHOAOB. DJIEKTPOHHAS KOH(DHUTYpPaIUst ATOMOB.

Hepronuyeckuii 3akoH u [lepuonuaeckas crcTeMa XAMHIECKIX 3JIEMEHTOB
H. Y. Menneneesa. CBs3b MepHONHUECKOrO 3aKOHA 1 Ilepronuveckoii cucTeMsr
XuMueckux snementos [I. M. Menjeneesa ¢ coBpeMeHHO# Teopreil CTPOEHHUs
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHMs CBOMCTB XMMMYECKHX 3IIEMEHTOB K
00pasyeMBIX MMM IPOCTHIX M CIOKHBIX BEIIECTB IO I'pyniaM W IepPHOIaM.
3HAYEHHUE NIEPHOUIECKOTO 3aKOHA B PA3BHTHH HayKH.

Crpoenne BemiectBa. Xumudeckas CBs3b. BHIBI XUMHYECKOH CBS3H
(KoBaNeHTHas HEHOspHAas M IONSPHAS, WOHHA, MeTaJlTH4ecKasi). MexaHu3MBbI
00pa3oBaHMS KOBAJIEHTHON XMMHUYECKOH CBS3H (obMmeHHBI ¥ OHOpHO-
aKkuenTopHbIi). BomoponHas cBs3b. BameHTHOCTS. ONeKTPOOTPHUIIATENEHOCTE.
Crenens oxucnenus. MOHbBI: KATHOHBI W aHHOHBL.

BemectBa  MONEKYIAPHOrO U HEMONEKYISPHOTO CTpOEHMs. 3aKOH
[TOCTOAHCTBA COCTaBA BELIECTBA. THIIbI KPHCTAIHYECKUX PEIIETOK. 3aBUCHMOCTD
CBOHCTBA BELLECTB OT THIIA KPHCTAILIMYECKON PELIETKH.

Ionsitne o nucmepcHeIX cucremax. VICTMHHBIE W KOJJIOMIHBIE PacTBOPEI.
MaccoBas nons BeliecTBa B pacTBOpE.

Knaccudukarus HEOPraHUYeCcKux COEAUHEHUH. Howmenknarypa
HEOPraHM4eCKUX BEILECTB. I'eHeTHveckas CBA3b HEOPraHUYECKMX BEIECTB,
NpUHAJJIEKAIIUX K Pa3IMYHBIM KlaccaM.

Xumuyeckas — peakuus. Knaccubukarms — XUMHUECKHX peakiuii B
HCOPraHW4IeCKOH M OPraHWYecKOH XUMMH. 3aKOH COXPaHEHMs] MAacChl BELIECTB,
3aKOH COXPaHEHWS U NPEBPAIICHHs SHEPIUM [IPH XUMUYECKUX PEAKITHSX.

CxopocTh peaknuu, e 3aBUCHMOCTB OT Pa3IHYHBIX daktopoB. OGparumble
peaxkiui. XHUMU4YecKoe paBHOBecHe. MakTOphl, BIMSIONIAE HA COCTOSHHE
Xumudeckoro paBHoBecus. [Ipunmun Jle [llatense.

OnekTponurryeckas aucconuanys. CUIbHbIE U c1abbie anekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIas, HEUTPaIbHAas, [eI0YHAs.

OKHUCITHTENEHO-BOCCTAHOBUTENbHEIE PEAKIIHH.



OKCIEPUMEHTANIBHBIE METOIbI M3y9CHUs BEIIECTB U MX MPEBpaIleHHUil:
ACMOHCTpanus Tabiul «llepuonndeckas cucTeMa XMMHYECKHX 3EMEHTOR A N
MenneneeBa», usyuyenue momeneit KPUCTANINIECKUX PEINETOK, HaOJIOAeHHe U
OIMCAHUE NEMOHCTPAMOHHBIX 1 JIA0OPATOPHBIX ONBITOB (Pa3IoKeHHe IIEpOKCUIa
BOAOpOLa B IPUCYTCTBUU KATAIU3aTOPa, ONPEeTeHHE CPEIBl PACTBOPOB BEIECTB
C TIOMOIIBIO  YHUBEPCAIBHOIO HWHAUKATOpA, PEAaKIMH HOHHOIO oOMeHa),
[IpOBE/ICHIE NMPAKTHYECKON paboThl «BiusHue paznuunbix (bakTopoB Ha CKOPOCTH
XUMHYECKOU peaKiiim.

Pacuérnrie 3aaun.

PacuéTel 1m0 ypaBHeHMSM XUMMUECKHX peakmuii, B TOM YHcie
TCPMOXHUMUYECKUE DACUCThl, PAacu&THl C HCIONB30BAHUEM IOHATHS «MAaCcCOBAS
JIOJIs1 BEIL[ECTBAY.

Heoprannyeckas xumus

Hemeramnsl. [lonoxkeHue HemeTamioB B [lepuommdeckoii  cucreme
XUMAYECKUX 37eMeHTOB J[. M. MenneneeBa u 0cobeHHOCTH CTPOEHHUSI ATOMOB.
Du3nuyecKre CBOMCTBA HEMETAJLIOB. AnnoTpornus HeMeTaluioB (Ha mHpEMepe
KHCIIOpOAa, cepsl, (pocdopa u yriaepoaa).

XYMHWYECKHE CBOMCTBA BaKHEHMIIMX HEMETAJIIOB (rajmoreHos, Cepel, a3orTa,
dochopa, yrmepoma M KpeMHHA) W UX  COeIMHEHHIt (oxcumoB,
KHCJIOPOACONEPKAIIMX KUCIOT, BOAOPOJHBIX COeIHHEHHH).

IIpumeHeHre BaXKHEHIIMX HEMETAIIOB U HX COEIUHEHMIL.

Meraisl. TTonoxxenue MeTannoB B [lepuomnueckoii cucTeMe XUMUYECKHUX
anementoB Jl. M. MenpeneeBa. OcoGEHHOCTH CTPOEHHS 9JIEKTPOHHBIX 000J109eK
aromoB MetauioB. O6mue ¢dusnydeckue cBoiicTBa Metamios. CIUIaBEI METaUIOB.
DJIEeKTPOXUMUYECKHHN Psifl HATPSKEHH METaIIoB.

XUMHUYECKHUE CBOMCTBA BaXHEHIMUX META/LIOB (HaTpui, Kayud, KaabI[Hi,
MAarHUl, aTIOMUHHEHN, [IHHK, XPOM, YKelIe30, Meab) U UX COCAMHCHMHA.

O6ume crocobbl monydeHus: Meramios. [IpUMeHeHHe MeTAIIOB B OBITY U
TEXHHKE.

OKCIIepUMEHTAIBHBIE METO[bl M3YYEHHS BEIIECTB U HX IIpEeBpAaILeHHUIA:
M3yYCHHE KOJUIEKUMH «Metamibl u craBbl», 06pa3loB HEMETAIOB, pelleHHe
SKCICPUMEHTANIBHBIX 3a7lad, HaOJIONEHWe M OIHCAHHE JEMOHCTPAIIMOHHBIX U
1a00pPaTOPHBIX OMBITOB (B3aUMOJIEHCTBIE IMAPOKCUIA ATIOMUHHS C pacTBopaMu
KHCIOT U INEN0YeH, Ka4UeCTBEHHBIE PEaKI[UH Ha KaTHOHBI METAJLIOB).

PacuérHrle 3amaumn.

Pacu€rel Macchl BelecTsa WM 06BEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce MM OOBEMY OJHOrO M3 YYaCTBYIOUIMX B PEaKIHH BELIECTB,
pacu€rel Macchl (00bEMa, KONTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIHH, eCIU OIHO
U3 BEIIECTB UMEET IMPUMECH.



XHMHS ¥ KU3HB

Pone xumun B obecnevenun SKOJIOTHYECKOM, SHEePreTUYeckod W MHUINEBO
OesomacHocTH, passutum Memuimubl IloHsTHE O HAy4YHBIX METOJaX IO3HAHUS
BCIECTB U XUMHUYECKUX PEaKIIU.

Ipencrasnenust 06  o6mmx Hay4HBIX IIPUHIHUINEX POMBIILIEHHOTO
TIOJIYYCHUS BaXKHEUIIUX BEIIECTB.

Henosex B Mupe BemecTs wu MAaTepHaNIOB: BAXHEHIIME CTPOUTENbHbIE
MaTepHalbl, KOHCTPYKIMOHHbIE MaTepHallbl, KpAackd, CTEKIIO, KepaMuKa,
MaTephajkl UL 3JIEKTPOHHKH, HAHOMATEPHAIIbl, OPraHUYECKHE U MHUHEpaJIbHEIE
ynoOperus.

XuMUsL ¥ 370pOBBE HEOBEKA: paBUjla HCIOIb30BAHUS JIEKAPCTBEHHBIX
NPENaparos, mpaBuia 0€30MacHOr0 HCIOIb30BAHMS IpernaparoB ObITOBOW XUMUU
B [TOBCETHEBHOM XHU3HHU.

MexmpeqMeTHbIe CBSI3H.

Peanuszanuss  mexnpenMeTHbIX — cBs3eii DU HU3Y4YEHUH OOIed u
HCOPTraHW4YECKOH XUMHUH B 11 Ki1acce OCYIIECTBIAETCS Yepes HCMOMB30BAHHE KaK
OOIMX  eCTECTBEHHO-HAYYHBIX [OHSATUH, TaK wu TOHATHH,  SIBIISIOLIUAXCS
CHCTEMHBIMH AT OTAENBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO [UKIIA.

OOwye ecTecTBEeHHO-HAyUHbBIE MOHSTHUS: Hay4HBIH ()aKT, THIIOTE3a, 3aKOH,
Teopus, — aHamM3, CHHTE3, KIaCCH(HKALMs, IePUOLMIHOCT, HAGIIOIEHHE,
OKCIIEPUMEHT, MOAEIHPOBAHUE, U3MEPEHHUE, SBJICHUE.

DusuKa: MaTepHs, SHEPTHs, Macca, aToM, SJIEKTPOH, MMPOTOH, HEUTPOH, HOH,
HM30TOIl, pa/IMOaKTUBHOCTb, MOJIEKYJIa, S9HEPIeTHYECKUH YPOBEHb, BELIECTBO, TENO,
00BEM, arperaTHOE COCTOSHHE BEILIECTBA, (bU3HYecKHe BeJMYMHBI M eHHHUIBI HX
U3MEPEHNUsI, CKOPOCTE.

buonorus:  knerka, oprauusM, skocucTema, Ouocepa, wmakpo- u
MHUKPOB3JIeMeHTEI, BHTaMHHEI, OGMGH BCILICCTB B OpraHHu3Me.

['eorpadums: MuHepaibl, ropHble TOPOIEI, MOJIE3HbIE HCKOTIaeMble, TOILIUBO,
PECYpPCBHI.

Texuomorus: XuMUIECKass TPOMBILIIEHHOCTS, METAJLIIYyPIHsi, IPOU3BOICTBO
CTPOUTCILHBIX MATEPUAJIOB, CEIbCKOXO3AHCTBEHHOE NPOM3BOACTBO, IMIIEBAS
TPOMBIMIIEHHOCTD,  (apMaleBTHYecKas — IPOMBIIUIEHHOCTh,  [POH3BOJACTBO
KOCMETHIECKHX  TIPerapatos, TMPOU3BOACTBO KOHCTPYKIHOHHBIX MaTepHasoB,
SJIEKTPOHHAs! TPOMBILIIIEHHOCTD, HAHOTEXHOJIOTHH.



IUVIAHVPYEMBIE PE3YJIbTATBI OCBOEHUS TTPOI'PAMMUEI 11O XMM1HA
HA BA3OBOM YPOBHE CPEJIHEI'O OBILET'O OBPA3OBAHMS

JUYHOCTHBIE PE3YJbTATHI

@®I'OC COO ycranasnusaer TpeGOBaHHS K pe3ylbTaraM  OCBOEHUS
00y4JalOUMMHUCS  TIPOTPaMM  CPEIHEro  OBIIero 00pa3oBaHus (JIMYHOCTHBIM,
MCTAlpE/IMETHBIM M NpeAMETHEIM). HayuHo-Merommueckoif ocHoBo#t st
pa3paboTKi MIaHUPYEMBIX PE3yJIbTATOB OCBOEHHMS NIpOrpamMM CpeaHero of1ero
00pa3oBaHKs ABISETCS CUCTEMHO-IESTebHOCTHDII [IOZIXO/I.

B cooTBeTcTBHM C CcHCTEMHO-IESITENBHOCTHBIM IIOZXOMOM B CTPYKType
JTATHOCTHBIX pE3yNBTATOB OCBOGHUs NpeaMeTa «XHUMHS» Ha yPOBHE CPEIHErO
0o01ero 06pa3oBaHms BBLAEIEHBI CIIEYIOLIUE COCTABIISIONIME:

OCO3HaHHE OOYYAIOIIMMHCS POCCHACKOH TPaXTAHCKOW MICHTHIHOCTH —
FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIFHOCTH ¥ CAMOOIPE/IEIEHHUIO;

HaJIM91ie MOTHUBALUU K 00YYEHHUIO;

[I@JICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXIeHHHM JTHYHOCTH HA OCHOBE
KIIOICBBIX EHHOCTEH ¥ HCTOPHYECKUX TPANUIUH 6a30B0H HAYKU XHMUK,

FOTOBHOCTh M CIIOCOOHOCTH OOYHalOIIMXCS PYKOBOACTBOBATHCS B CBOEH
ACATCIIEHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIAMM LIEJOCTHON
CUCTEeME XMMHYECKOr0 00pa3oBaHus;

HaJIN9He ITPaBOCO3HAHMSA SKOIOTHYECKON KYIbTYPBl ¥ CIIOCOOHOCTH CTABHTE
LEJIA U CTPOUTD KU3HEHHBIE IIIAHBI.

JINYHOCTHBIE pE3yNbTAaThl OCBOEHHS MpeaMeTa «XHUMHS» JOCTHTAIOTCS B
CAMHCTBE y4eOHOH M BOCIIUTATENHHON JEATEIBHOCTH B COOTBETCTBHH G
IYMaHUCTHIECKUMH, COLIMOKYIBTYPHBIMH, [[yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U WJiealaMi POCCHMCKOro TIpaKTaHCKOIO OOIIEeCTBa, MPUHSTEIMH B OBmIecTBe
HOpMamMW ¥ [paBUJIaMM  TIOBEJEHMS,  CIOCOOCTBYIOIIMMH  IIPOLECCAM
CaMOITO3HAHMsA, CaMOpa3sBUTHUS W HPABCTBEHHOI'O CTAHOBJEHHS JIMYHOCTH
o0ydaromuxcs.

JIMYHOCTHBIE pE3YNBTATHl OCBOEHHS TIpeaMeTa  « XUMHUSY OTpaXkaroT
C(hOPMHPOBAaHHOCTH OIIBITAa I103HABATENBHOW U IIPAKTHYECKON HeSITENIbHOCTH
00y4aromuxcs o peaausaliy IPHHATHIX B 00LIECTBe IIEHHOCTEH, B TOM 4YHCIIE B
4acTH:

1) rpaaaHCKOro BOCIIMTAHMUS:

OCO3HaHHMs 00YHArOIIMMHUCS CBOMX KOHCTHTYLMOHHBIX TIPaB H 00S3aHHOCTEH,
YBKCHUS K 3aKOHY ¥ IIPABOIOPSIKY;

[IPEACTABICHUS O COLMANBHBIX HOPMAaxX M NPaBUIAX MEKITMIHOCTHBIX
OTHOILIEHUN B KOJLJIEKTHUBE;



TOTOBHOCTH K COBMECTHOIl TBOpueCKoi ACATCTPHOCTH IIPH  CO3JaHUHU
Y4eOHBIX IPOEKTOB, PCLICHHN Y4eOHBIX W IO3HABATEIHHEIX 3aa4, BBIIIOJIHEHUH
XHMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IIOHHUMATh | NIPHHAMATD MOTHBBI, HaMepeHHUd, JOTUKY W
aprYMEHTEL IPYTUX IIPH aHAIM3e PasiHaHBIX BUIOB Y4eOHOH fesTenbHOCTH;

2) NATPHOTHYECKOT0 BOCIIHTAHHS:

[OEHHOCTHOI'0 OTHOIUEHUS K HCTOPHYECKOMY W HAyYHOMY HACIeIHo
OTE€YECTBEHHON XUMUHU;

YBOXCHHUS K IIpOLlECCYy TBOpPYECTBA B 0OIACTH TCOPUU U IIPaKTHYECKOIO
IPUMCHEHUST XUMHH, OCO3HAHMS TOIO, YTO MOCTHIKEHMUS HayKH €CTh pe3ysbTar
ATMTENBHBIX  HAOMIONEHUH, KPOIOTIMBEIX SKCIICPUMEHTANBHEIX  [TOUCKOB,
TOCTOAHHOTO TPy/Ja Y4€HEIX U [PAKTUKOB;

HHTCpECa M II03HABaTEIBbHBIX MOTHBOB B IOJYYEHUH H IOCIEMYIOIIEeM
aHaJIN3e UHMOPMAIMK O MEPENOBIX JOCTHKEHHISIX COBPEMEHHOW OTE€YeCTBEHHOH’
XUMUY;

3) NIyX0BHO-HPABCTBEHHOI0 BOCHHTAHHSL:

HPABCTBEHHOTO CO3HAHMUSI, STHYECKOTO ITOBECHUS;

CIIOCOOHOCTH OIIEHUBATH CHTYyalllH, CBA3AHHBIC C XUMUIECKUMHU SIBIICHHUSIMH,
Y NIPUHMMATh OCO3HAHHEIE PEIIeHHUS, OPHUCHTHUPYACh HA MOPAIbHO-HPABCTBEHHEIE
HOPMBI U [IEHHOCTH;

TFOTOBHOCTH OLIEHMBATh CBOE IIOBEIEHHE W [IOCTYIIKA CBOMX TOBApHIIEH c
TMO3ULMA HPABCTBEHHBIX M IIPABOBBIX HOPM H OCO3HaHHE ITOCHEACTBHH HTUX
IIOCTYTIKOB;

4) hpopmupoBanus KYJbTYPbI 30pPOBbA:

[IOHMMaHHS I[IEHHOCTEH 3H0pOBOI0 M  GE30IaCHOIo obpaza ku3HH,
HEOOXOAMMOCTH OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY ¢usmyeckomy u
ICUXUYECKOMY 30POBEIO;

COOITIO e IS IIpaBuil 0e30I1aCHOro oOpallleHHsI C BemecTRaMH B ObITY,
TIOBCEIHEBHOM YKHM3HU U B TPYLOBO HAEATEbHOCTH;

TIOHUMAHKsA  [ICHHOCTH MpaBMJl HHAMBHIYAIBHOIO 1 KOJIJIEKTUBHOT'O
Oe3omacHoro noseeHys B CUTYAIlUAX, yTPOXKAIONIUX 3/[0POBBIO U JKU3HH JIEOJIEH;

OCOSHaHMS IOCJEACTBUN W HETPHUSITHSA BPETHBIX IIPUBBIYEK (YIIOTpeOIeHus
aJIKOTOJIsl, HAPKOTUKOB, KypeHus);

S) TpyaoBoro BocnuTaHus:

KOMMYHUKaTUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIe [0BaTeIbCKOM
ACATEJIIBHOCTH, OOIECTBEHHO [I0JIE3HOM, TBOPYECKOW W APYTHX  BHIax
JEeATEIbHOCTH;

YCTAHOBKHM Ha AaKTHBHOC y4acTHE B pelIeHHH NIPaKTHYECKUX 3ajay
COLMANLHOK HANIPABIEHHOCTH (B pAMKaX CBOEr0 KJ1acca, IIKOJIBI);



MHTEpECa K NPAKTUIECKOMY M3YYEHHIO NPOGECCU PasInyHOro poja, B TOM
IHCIIE Ha OCHOBE IPUMEHEHHSI [IPEIMETHBIX 3HAHUMN 110 XUMMUH;

YBOXCHHS K TPYIY, JIFOIIM TPy/la U pe3ysibTaTaM TPYZAOBOU JeSATEILHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY HMHIMBHAYalbHOW TPAeKTOPUM
obpaszosanusi, Oymymiell mpodeccud W peanu3alUi COOCTBEHHBIX >KM3HEHHBIX
[IIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMMUM, HHTEPECOB U
norpedHOCTEH 001IIeCTBE;

6) 3K0JI0rHYecKOro BOCIIUTAHHUS :

OKOJIOTHYECKH LeJIeCO00pasHOro OTHOLIEHUS K IPHPOJE, KaK HCTOUHHKY
CYIIIECTBOBaHMS XKU3HU Ha 3eMIIe;

TIOHUMaHUsl II00ANBHOIO XapaKTepa O9KOJOTHYECKUX Mpo6IeM, BIUSHHUS
SKOHOMHYECKHUX IIPOLIECCOB Ha COCTOSHUE IIPUPOJHON U COLUATBHOMN CpeJibl;

OCO3HAHMS HEOOXOAMMOCTH WCIHOJNb30BAHUS JOCTIDKEHUH XUMHH JUIs
PEUICHUST BOIIPOCOB PALTHOHAIBHOTO IPUPOAOITOIB30BAHHUS;

aKTHBHOIO  HENPHSTUS  JEeUCTBUH, IPHHOCSAIIUX BpeX OKPYKarollen
MPUPOJIHON Cpelie, YMEHHsI NIPOTHO3UPOBATH HEOIArONPHSITHBIE JKOJIOTHYECKUE
[OCIEJCTBUS NPEANPHHUMAEMBIX JEHCTBUN U MPeI0TBpAIlATh UX;

HaIM49KA Pa3BUTOrO 3KOJIIOTHYECKOIO MBILIIEHHS, SKOJIOTHYECKOM KyJIBTYPBI,
OIIBITA JIeATEIILHOCTA 9KOJIOTHYECKOH HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMK B IIO3HABATEIbHOW, KOMMYHUKATUBHOW W COLIMAIBHOMN
NPaKTHKe, CIOCOOHOCTH UM YMEHHs aKTHBHO [POTHBOCTOATh HIEONOTHH
xemo(oOumu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHHS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS], COOTBETCTBYIOIEI0 COBPEMEHHOMY
YPOBHIO Pa3sBUTHs HayKH U OOIIECTBEHHOH MPaKTHKH,

MIOHMMaHHUs CHeUUM(DUKK XUMMH KaK HayKH, OCO3HAaHHS e€ pomu B
CbOpMHpOBaHHH pPalHOHaIBLHOT O Hay"YHOI'0O MBINIJIEHWA, CO30aHHH LCJIOCTHOI'O
IpEJICTaBIeHUs 00 OKpyJKarollleM MHpe KaK O eIMHCTBE NMPHPOJBI U YeloBeKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHUuH Npo0JIeM COXpaHEHHS
[IPUPOJIHOIO PAaBHOBECHS,;

yOeXKOEHHOCTH B 0CO0OH 3HAYMMOCTH XUMHUH  JUIS COBPEMEHHOU
OUBUNTH3AIMKA: B €€ TyMaHHCTHYECKOH HANpaBIEHHOCTH M BaYKHOH pOIM B
CO3/IaHUU HOBOM 0a3bl MaTepUaNIbHON KyIbTYpEI, PEIICHUH II00aNBHBIX MPobieM
YCTOWYHBOTO PA3sBUTHUS YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUYEeCKOM, MHUILIEBOH U
5KOJIOrMYECKOH O€30II1aCHOCTH, B Pa3BUTHH MEIHLUHEI, 00ECIIEUEHUH YCIOBHM
YCIEIIHOIO TpyJa M DOKOJOTUYECKH KOMMOPTHOM IKM3HM KaXKIOTO dYieHa
o01iecTBa;

€CTECTBEHHO-HayYHOI I'PaMOTHOCTH: IIOHMMAHMs CYIIHOCTH METOJOB
MO3HAHMsI, MCII0JIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIH30BAThH



HOTy9aeMbIC SHAHUS [JIsl aHANMM3a M OOBACHEHHS SBJICHAN OKpYIKAIOLIEro MHpa U
TIPOMCXOMIIINX B HEM M3MEHEHUH, YMEHUS JIe]IaTh 000CHOBAHHBIE 3aKTIOUCHMS Ha
OCHOBE HAYYHBIX ()aKTOB M WMEIOLIMXCS MJAHHBIX C  IeJIBIO TIOJTY e HHST
JOOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH  CAMOCTOATENBHO HCIIONB30BaTh XMMUYECKHE 3HAHHS UL
peleHns po0eM B pealbHBIX JKU3HEHHBIX CUTYALHSX,

MHTEPECa K MO3HAHUIO U UCCIIEA0BATENBCKOM EATELHOCTH,

FOTOBHOCTH M CIOCOOHOCTH K  HEMpepslBHOMY — 0OpasOBaHMio u
caMO00pa3oBaHMIO, K aKTHBHOMY TONYYEHHIO HOBBIX 3HAHHN [0 XUMHH B
COOTBETCTBHUH C )KM3HEHHBIMH MOTPEGHOCTIMHE,

HHTEpeca K 0COOCHHOCTSM TpyJa B paslduHbIX chepax MpodecCHOHATBHOM
JEATETBHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATHI

MertanpeMeTHEIE Pe3yIbTaThl OCBOSHHUS yueGHOro npeaMera «XUMUS) Ha
YPOBHE CpeHero ob1ero o6pa3oBaHus BKIIOYAIOT:

SHAYMMBIE I (OPMUPOBAHHS  MHPOBO33DPEHHS  0GYHarOLIHXCs
MEXIAUCLHUIIHHAPHEIS (MEKIPEAMETHBIE) 0OIIeHay HbIE MOHATHS, OTPAXKAIOLIUE
LeJIOCTHOCTh HAy4YHOH KapTHHBl MHMpa M CHEHUGUKY METOINOB IIO3HAHHS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIeCTBO, SHEPIHs, SBICHHE,
MPOLECC, CUCTEMA, HAYYHBINA (aKT, IPHHIMI, THIIOTE3a, 38KOHOMEPHOCTD, 3aKOH,
TCOpHs, UCCIIeJOBaHNe, HAaOII0IEHNE, H3MEPEHNE, SKCIIEPUMEHT U JPyTHe);

YHUBEpCAbHbIe y4eOHble NeHCTBHA (II03HABATENbHbIE, KOMMYHHKATHBHEIE,

PETYJISITUBHEIE), obecrieqnBaroue (popmupoBaHue GyHKIHOHAIBHON
IPaMOTHOCTH ¥ COLIUATILHOM KOMIIETEHIIMH 00YYaroIIuXCs;
CIIOCOOHOCTH oOyuaroiuxcst HCIIOJIb30BaTh OCBOEHHEBIE

Me)K,I[HCLIHHJIHHapI—IBIe, MHPOBO33pPEHYECKHE 3HaAHHA H YHHBCPCAJbHEIC }"‘-166HB]€
JIeHCTBUS B II03HABATEIbHON U COLMAIBEHOM MpaKkTHKe.

MeranpeiMeTHbIE pe3ylbTaThl OTPAXAlOT OBJALCHHE YHUBEPCAITBHBIMH
y4eOHBIMH  TO3HABATENBHBIMH, KOMMYHUKATHBHBIMH U PEryJIATHBHBIMU
JIEUCTBUSIMH.

Osaanenne YHHBepCcalbHbIMH y4eOHbIMH NO3HABATEJIbHBIMH
JAEHCTBUSIMMH:

1) GazoBble Jiornyeckue AefcTBUN:

CaMOCTOATENIBHO  (DOPMYJIMPOBaTE M aKTYyalM3HpPOBATh npobaemy,
BCECTOPOHHE €€ paccMaTpHUBATh;

ONpENessiTh LENM [esITeNBHOCTH, 3afaBas IapaMeTpbl U KPUTEPHH MX
AOCTH)XEHUSA, COOTHOCUTD PE3yJIbTAThI JEATEIBHOCTH C IIOCTABIEHHLIMH LENISIMY;

HCIIONB30BaTh MPH OCBOEHHH 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUIEHHS —
BBIOACIATD XapaKTCpHBIC Hpi’l:‘.HaKH OOHATUH M YCTaHaBJIMBATE HX B3aHUMOCBA3EG,



HCIONB30BATE COOTBETCTBYIOIME IMOHATHS ISl OOBSCHEHHUS OT/ENBHBIX (HAaKTOB 1
SIBJIEHUH;

BBIOMPATh OCHOBAHUS W KPHTEPUH IS KIIaCCH(UKAIUK BEIIECTB U
XMMHYECKUX peaKiuii;

yCTaHaBIMBaTh NPUYMHHO-CIIENCTBEHHBIE CBS3H MEXIy H3ydaeMbIMH
SBIICHUSIMH;

CTPOUTB JIOTHHYECKHE paCCyXJCHHs (MHIyKTHBHBIE, JeIyKTHUBHbBIE, II0
QHAJIOTMH), BBUIBIATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B paccMaTpuBaeMbIX
SIBIIEHUSAX, QOPMYITUPOBATE BBIBOIbI M 3aKIIOUEHHUS,

NPUMEHATh B IIPOLECCE MO3HAHUSA, UCIIONB3YEMBIE B XUMUU CHMBOJIMYECKHE
(3HaKoBbIE) MOJIENH, IPE0GPA30BEIBATH MOJENBHEIE IIPECTABICHNS — XUMUTECKHUIA
3HAaK (CHMBOJI) OJIEMEHTa, XHMHUUecKas (OpMyna, ypaBHEHHE XHUMHUECKOM
peaKuuu — IpH PElICHUH Y4YeOHBIX I103HAaBATENBHBIX U IPAKTHUECKMX 3a/ad,
NPUMCHATH Ha3BaHHBIC MOJICNIbHbIE IPE/ICTABICHN)S UL BBIIBICHHUS XapaKTEePHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB ¥ XUMUYECKUX PEaKIHid,

2) 6asoBble HecleI0BaTe/IbCKHE AelicTBHM:

BIIaJIETb OCHOBaMH METOLOB HAYYHOI'O TO3HAHMS BEIIECTB U XUMUYECKHX
peaxiuii;

(hbOpMyYITHpPOBATE LIeJTH U 3a[a4K UCCIIeI0BAHMs, UCTIONIb30BATh [IOCTABJICHHEIE
W CaMOCTOATETBHO C(OPMyJIMPOBAHHBIE BOIPOCHI B KayecTBe HHCTPYMEHTA
TNIO3HAHUA W OCHOBBL [UIss ()OPMMPOBAHMS THIIOTE3bI [0 IPOBEPKE MPaBUIBHOCTHU
BBICKA3bIBAEMBIX CYKICHHIA;

BIQJIETh HABBIKAMM CaMOCTOSTENBHOIO IUIAHUPOBAHHUS U IPOBEJCHUS
YUEHUYECKUX SKCICPUMEHTOB, COBEPILIEHCTBOBATE YMEHMs HAOIIOLATh 332 XOJIOM
TMpoLEeCcca, CaMOCTOATENIBHO MPOTHO3HPOBATh €ro pe3yJbTaT, (OpMyJIMpOBATh

0606H.[€HH5{ H BBIBOJIBI OTHOCHTEJIIBHO JOCTOBEPHOCTH PE3YIIbTAaTOB HCCJIEJOBAHU,
COCTaBJIATE OOOCHOBAHHEIH OTYET O NpoaenanHoi paboTe;

NpUOOpeTaTh OMBIT y4YEHHYECKOH HCCIIeNOBATENbCKOM U HPOEKTHOM
N€ATeNbHOCTH, MpPOSBIATE CIOCOOHOCTE M TOTOBHOCTH K CaMOCTOSTEILHOMY
MIOUCKY METOJOB pPELUCHUST MPAaKTHYECKUX 3a1ad, MIPUMEHEHUIO pPa3iIHYHbIX
METO/IOB ITO3HAHMSI.

3) paGora ¢ undopmauueii:

OPHEHTUPOBATECS B PpA3NUYHBIX MCTOYHMKAX WHpoOpMaImu (HaydHO-
TMONyNIApHAs JIMTEpaTypa XUMHYECKOIO COIEpIKaHHs, CIpPAaBOYHBIE IOCOOMS,
pecypcel MHTepHET?), aHAIM3UPOBATE MHPOPMAIIAIO Pa3IMYHBIX BHJO0B U (HopM
IIpeCTaBIEeHHUS, KPUTHUYECKU OLIEHUBATh eé JIOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTE;



(hOpMyIMPOBATE 3AMPOCHl U MIPUMEHSTE PasiMuHbIC METOMBI NPHU IMOUCKE U
oTbope wMHObOpPMALMM, HEOOXODUMOM i  BHIIOMHEHHUS y4eOHBIX 3amay
OTIPENIEIEHHOTO THUIIA;

NpUOOPETATh OMBIT HCIIONIH30BAHMS MH(OPMALIIOHHO-KOMMYHHKATHBHEIX
TEXHOJIOTHH U PAa3IMYHBIX TOMCKOBLIX CHCTEM,

CaMOCTOSTENBHO  BBIOUPaTh  ONTUMANBHYIO  (GOpPMy  IIpelCTaBIeHHS
“HQOpManuK (CXeMBL, rpaduK, IUArPaMMBL, TaGIIHIIEL, PHCYHKH U ApYyTHe);

HCIIOJB30BaTh HAY9IHBIH S3BIK B KadecTBE CpeACTBA IpH pabore c
XMMUYECKOW HH(OpMAanued: INpUMEHSTh MeXIIpeIMeTHbIe (puzmyeckue wu
MaTeMaTHIeCKHIe) 3HAKK U CUMBOJIBL, (JOPMyJIbl, a66peBHATYPBL, HOMEHKJIaTypy;

MCTIOIB30BAaTh ¥ IPe0Opa3’OBBIBATE  3HAKOBO-CHMBOJMYECKHE CPECTBA
HarJIsiJHOCTH.

Osnajnenne ynuBepcajJbHBIMH KOMMYHHKATHBHBIMH el CTBHSIMH:

3a/1aBaTh BOIIPOCHI MO CYINECTBY OOCYK1aeMOii TEMBI B XOJe THAora W/ wid
JAUCKYCCHM,  BBICKa3plBaThb  HMJEH, (GOPMyIHpOBATH CBOM  IPENOKEHUS
OTHOCHUTEJIBHO BBINOJIHEHUS IIPEAJIOKEHHOM 3a1a4u;

BBICTYIIaTh C IPE3CHTALMCHd DEe3yIbTAaTOB I0O3HABATENHHOMN JEATEIbHOCTH,
MOJIyIE€HHBIX CAMOCTOSATEIBHO UIIH COBMECTHO CO CBEPCTHUKAMY TP BHITTOIHEHHN
XMMHUYECKOI0 3KCIIePHMEHTa, IIPaKTU4eCKONM pabOoThI [0 MCCIIENOBAHUIO CBOMCTB
M3YYaEeMBIX BEIIECTB, peaiu3alnu yueOHOro mpoeKkTa u (GopMyJIUPOBATh BEIBOIBI
10 pe3ynbTaTaM MPOBEAEHHBIX HMCCIEJOBAHUN IMyTEM COTJIACOBAHUS IO3UIMH B
xoJie o0cyxIeHusT 1 0OMEeHa MHEHUSIMH.

OsJaeHne yHHBePCAIbHBIMHE PETyJIsITHBHBIMH JeCTBHSIMHE:

CaMOCTOSATENIBHO IJIaHUPOBAaTh M OCYIIECTBIATH CBOI I03HABATEIBLHYIO
ACATCNIBHOCT, ONpeensds e€ Mesid M 3aj]a4d, KOHTPOIMPOBATH M [0 Mepe
HeoOXOMMOCTH KOPPEKTHPOBATH IIPEIAraeMbIi  alrOPUTM AeHCTBUM Ipu
BBITIOJTHEHHH yqeGﬁblx W HCCIENOBATC/IbCKMX 3ajad, BbplOMpaTh HauboJiee
5(QGhEKTUBHBINA CIIOCOO6 MX pEmIeHHs ¢ y4ETOM IIOIyUeHHS HOBBIX 3HAHUHA O
BEIIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOEH AESITENIbHOCTH Ha OCHOBE CaMOaHaIM3a
1 CaMOOIICHKH.



NPEIMETHBIE PE3YJIbTATHI
11 KJIACC

IIpenMeTHbie pesynbTaThl OCBOGHHs Kypca «OOmas ¥ HeopraHudeckas
XUMHUSD) OTPaXKaIOT:

c(OPMUPOBAHHOCTh  IPEACTABICHHH: O XMMHMYECKOH COCTaBJISIOIEH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpa, POJIM XUMHUM B I[IO3HAHWH SIBIICHHUU
NpUpOAEl, B (OPMHUPOBAHMM MBIIUIEHHS W  KYJIBTYpHl JIMYHOCTH, €&
(QyHKIIHOHATBHOHN rPaMOTHOCTH, HEOOXO MO JITsl PEIIEHHs IPAKTHIECKUX 3a1a4
¥ 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHHSI K CBOEMY 3JOPOBBIO U INPHPOIHOM
cpeze;

BIaJICHHE  CHCTEMOM  XHMHYECKMX  3HAHWUM, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIArarolye MOHATUS (XUMUYECKUH 3JIeMEHT, aToM, W30TOom, S-, p-, d-
3JIEKTPOHHBIE OpOUTANM aTOMOB, HOH, MOJEKyJa, MOJIb, MOJISIPHBIA OO0BEM,
BaJIEHTHOCTD, JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIEHHUsI, XUMUYeCKas CBS3b
(KoBasyieHTHasl, MOHHAs!, METAININYECKast, BOJOPOAHAs ), KPUCTAINIMYECKas peIérka,
TUIIBl ~ XUMUYECKUX  peakiui, pacTBOpP, OIIEKTPOJUTHI, HEJIEKTPOJIUTEHI,
DIIEKTPONUTHYECKAsT JUCCOLMAIUs, OKHCIIMTENb, BOCCTAHOBUTEH, CKOPOCTh
XMUMHYECKON peaklid, XMMHUYECKOe PpaBHOBECHE); TEOPHUH M 3aKOHBI (Teopus
9JIEKTPOJIUTHYECKON aucconuanuu, nepuoauuveckuit zakon JI. M. Menneneesa,
3aKOH COXpaHEHMs MacChl BEIIECTB, 3aKOH COXPaHEHUs U NPeBpallleHus JHEpruu
IpU XUMUYECKUX Ppeaklusx), 3aKOHOMEPHOCTH, CHUMBOJIHYECKHUH S3BIK XHMUH,
MHPOBO33peHYECKHEe 3HaHUS, JIeKal[de B OCHOBE IIOHUMAaHUS NPUYUHHOCTU U
CHCTEMHOCTH XUMMUYECKHX SBJIEHUH, (PAKTOIOTHUYECKHE CBEIEHHS O CBOMCTBaX,
COCTaBe, TMOJYyUYEeHUH U 0€301acHOM HUCIOIb30BaHUU BaXHEHIIINX HEOPraHHYECKUX
BellIeCTB B OBITY U NPaKTUYECKOH AEATEIILHOCTU YEII0BEKA;

chOpPMUPOBAHHOCTE YMEHUU BEBISBISTE XapaKTepHble IIPHU3HAKU IIOHSTUM,
yCTaHaBIMBaTh MX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIME IOHATUS IIPH
OTMCAHUM HEOPraHUYECKUX BEIIEeCTB U UX IIPEeBpallEHUN;

chOpMUPOBAaHHOCTh YMEHHUH HCIIOIb30BATE XUMHYECKYIO CHMBOJIHKY IS
coctaBieHdss (GOpMYJ BELIECTB W  YpPaBHEHMW XMMHYECKHMX  pEaKilui,
cucrematudeckyro HomeHkIaTypy (IUPAC) u TpuBuanpHble Ha3BaHUS OTAEIIBHBIX
HEOpPraHWYeCKUX BeIlecTB (yrapHbd ras, yIJIEKUCIBIH TIa3, aMMHaK, raméHas
M3BECTh, HEralléHas U3BECTh, TUThEBAs COMla, MUPUT U JIpYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHH ONPENeNsITh BAJIEHTHOCTh U CTEIIEHb OKUCIIEHUS
XAMHYECKHX 3JIEMEHTOB B COCIMHEHUSX Pa3jIMYHOrO COCTaBa, BUI XUMHUYECKOU
CBsI3U (KOBaJIeHTHAs, HOHHAs, MeTaJlJIMuecKas, BOJOPOJHAas) B COEAUHEHUAX, THII
KPUCTAZIMYECKON pemETKA KOHKPETHOro BellecTBa (aTOMHAs, MOJIEKYIApHasd,
HOHHAsI, MeTaJUTM4ecKas), XapakTep Cpe/bl B BOAHBIX pacTBOpax HEOPraHUYECKUX
COENHHEHHH;



copMHpPOBaHHOCTE YMEHHUH yCTaHaB/IMBATh IPUHAIIIEKHOCTD
HEOPraHW4EeCKUX BELIECTB II0 MX COCTABY K OIIpPE/IeIEHHOMY KJIacCy/TpyIire
COeIMHEHHN (MIPOCThIE BELECTBA — METAJUIEI | HEMETaJLIIBI, OKCHJIbI, OCHOBAHMSI,
KHCJIOTBI, aM(OTEpHBIE THAPOKCHIBI, COJH);

C(OPMUPOBAHHOCTH YMEHUN PaCKPHIBATH CMbICH IIEPUOIMYECKOro 3akoHa /.
W. Menyieneepa u IeMOHCTPEPOBAT €r0 CHCTEMATU3UPYIOLIYIO, O0OBSICHUTEIBHYIO
1 IPOIHOCTHYECKYIO (DYHKIINK;

c(hOpPMUPOBAHHOCTE  yMEHHUit XapakTepu30BaTh JIIEKTPOHHOE CTPOEHHE
aTOMOB XWMHYECKHMX OJIEMEHTOB 1—4 mepromos [lepuommnueckoit cucTeMEI
XUMuIeckux osyneMeHToB . V. MenzeneeBa, WCIONB3ys MOHSATHS «s-, p-, d-
9JIEKTPOHHBIE opOuTammy, «3HEPreTUIeCcKHe YPOBHEY, 00BACHATE
3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XMMHYECKHX 3JIEMEHTOB U MX COeIuHEHMI
[10 IeprOAaM U rpynmam Ileprogudeckoll CHCTeMB! XUMUIecKUX 31eMeHToB [, U,
Menpeneesa;

C(hOPMHUPOBAHHOCTE  yMEHUH XapakTepu3oBaTh  (OMUCHIBATE)  OOIIME
XMMHYECKHE CBOWCTBA HEOPraHUYECKHX  BELIECTB Pa3IUYHBIX  KJIacCOB,
MOATBEPXKAATE CYNIECTBOBAHWE TI'CHETUYECKOM CBA3HM MEXIY HEOPraHWYeCKUMH
BEIIECTBAMH C IIOMOIIBIO yPaBHEHUH COOTBETCTBYIONIMX XUMUYECKUX PEaKIIHii;

chOpMHPOBAHHOCTE YMEHHMS KJIaCCUQUIMPOBATE XUMHUYECKHE DPEAKIMH II0
Pas/MYHBIM NPU3HAKaM (YHCIy M COCTaBy PEardpyloIMX BEIECTB, TEIJIOBOMY
5(QdeKTy peaxiyu, U3MEHEHUIO CTereHeld OKHCICHHUS 3JIEMEHTOB, 00pPaTHMOCTH
peaKuy, y4acTHIO KaTalu3aTropa);

chopMUPOBAHHOCTE YMEHHH COCTABIATH YPaBHEHHS peakUuid pasIuyHBIX
THIIOB, ITOJIHBIEC ¥ COKPAIIEHHBIC yPaBHEHHUs PeaKIMii HOHHOrO 0OMeHA, YYHTHIBAS
YCIIOBHUS, IIPH KOTOPBIX 3THU PEAKIIUH UIYT O KOHIA;

c(OPMUPOBAHHOCTE yMEHMIl IPOBOAHUTH peaKlyy, IOATBEPXKIAIOIINE
KadeCTBeHHBIH COCTaB pa3IHYHBIX HEOPraHWYIEeCKHX BEIECTB, pacmno3HaBaThb
ONBITHBIM MyTEM HOHBI, IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHWYECKHUX
BEIIECTB;

CHOPMUPOBAHHOCTH ~ YMEHHM  pPACKpBIBATH  CYI[HOCTH  OKMUCIHTEIbHO-
BOCCTaHOBUTEJILHBIX PEAKIUM [IOCPENCTBOM COCTABIICHHS 3JIEKTPOHHOTO Oananca
3THUX peaKiuii;

c(hOpMHPOBAHHOCTE YMEHUH 0OBSICHATE 3aBUCHMOCTD CKOPOCTH XUMHUYECKOU
peaxiuy OT pasIMYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMHUECKOTO paBHOBeCHs
B 3aBHCUMOCTH OT BHEIIIHEro Bo3newcTBus (npunnun Jle [arense);

C(hOPMHUPOBAHHOCTh YMEHHHM XapaKTepu30BaTh XHMHYECKHE IIPOLIECCHI,
JeXalyue B OCHOBE ITPOMBIIIIEHHOIO IOJyYeHUs] CEpHON KHCIOTHI, aMMHaKa, a
TakKe COOPMUPOBAHHOCTH IIPEACTABIECHUN 06 OOIIHX HAy4YHBIX MPUHIUIIAX U
5KOJIOTHYECKUX TpodIieMax XMMHYECKOro IIPOU3BOICTRA;



C)OPMUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYMCIEHHS C HCIOIB3OBAHMEM
ITOHATHA «MaccoBas 10/ BEIECTBA B PAcTBOPE», OOBEMHBEIX OTHOIUIEHUH Tr'a30B
[Ipy XUMHUYECKUX PEaKIIMsAX, MacChl BEIIECTBA WU 00BEMA I'a3oB IO U3BECTHOMY
KOJIMIECTBY BEILCCTBA, Macce Uik 00BEMY OJHOrO M3 yYacTBYIOIIHX B peaxiuu
BEIICCTB, TEIUIOBOTO 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMS MAcChI
BELIECTB, IPEBPALIEHHUS U COXPAHEHUSI SHEPTUH;

COPMHUPOBAHHOCT yMEHMUH COOMIONATh [PABUIIA TIOIB30BAHNS XUMUYECKOH
nocyodH u 11abopaTOpPHEIM 0GOpY/IOBaHHEM, a TaKkKe mpaBuna oOpamieHus ¢
BCIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH T10 BBINOJHEHHIO JaGOPATOPHBIX
XMMWYECKUX OIIBITOB;

COPMUPOBAHHOCTh YMEHHH ILUIAHMPOBATH W  BBIIONHATD XHMHUCCKHL
KCIEPUMEHT (PasiioxKeHue NEePOKCHIA BOJOPOAA B IPHUCYTCTBHH KaTaau3aTopa,
ONPE/CICHUE  CPEIBl  PacTBOPOB  BEIIECTB C IIOMOINBIO YHHUBEPCATBHOLO
MH/IMKATOPA, BIMSHHE PA3IUIHBIX (AKTOPOB HA CKOPOCTH XUMMYECKOH peaKiii,
PeakiMK MOHHOTO OOMEHa, KaYeCTBEHHBIE PeaklMH Ha cyiboar-, kapGoHaT- U
XJIOpU/I-aHHOHBI, HA KaTHOH aMMOHMs, PELICHHE JKCIIEPUMEHTAIBHBIX 33134 110
TeMam «Metawisy u «HemeTanis») B COOTBETCTBHM C TpPaBWIAMH TEXHUKHU
OesomacHoCTH Mpy 0GpAlIEHHH C BEIECTBAME M Ta60paTOPHEIM 0bopynoBaHHEM,
NpeNCTABIATE PE3YNbTaThl XHUMUYECKOTO OSKCIEpHAMEHTa B (opMe 3aIicH
YPaBHEHHH COOTBETCTBYIOMIUX PeaKiuii ¥ (hOPMYIHPOBATH BHIBOJBI HA OCHOBE
3THUX pe3yIbTaToB;

C(OPMUPOBAHHOCTL YMEHHH KPUTHYECKH aHAIH3HPOBATH XUMHUYECKYIO
MH(OPMALIMIO, TIOTyYaeMyl0 K3 pasHBIX MCTOYHHKOB (CPEACTBA MACCOBOI
KoMMyHUKaIuK, IHTepHeT u qpyrux);

COpPMHUPOBAHHOCTE ~ yMEHHH  COOMIONATH  NpaBHIA  SKOJOTMHYECKH
L1e/IecO00pasHOro MOBeJeHHS B OBITY W TPYNOBOH JEATENHHOCTH B IENSX
COXpaHeHHs CBOEro 3[0POBbA H OKPYIKalOIUEH INPHPOAHOH Cpelbl, 0OCO3HABATH
OIIACHOCTH BO3JEHCTBHUS HA )KUBBIE OPraHU3MBI OIIPEEEHHBIX BEIIECTB, MTOHUMAs
cmpicn nokasarens IIJIK, moscHATe Ha mnpuMepax crnocoGbl yMEHBIICHHS W
NPEOTBPALICHUS UX BPEAHOTO BO3AEUCTBUS Ha OPraHU3M YeJIOBeKa;

AN 00Y9arOmMUXCsl ¢ OTPaHUYEHHBIMU BO3MOXHOCTSMH 3HO0POBBS: YMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX MOCTYIHBIX METOJAX IO3HAHWS BEIIECTB H
XUMUYECKUX SIBJICHHI;

UL CHENbIX ¥ CIabOBHIAIIMX OOy4YalommMxcs: yMEHHE HCIIONb30BaTh
penbeHO-TOYeuHYI0 cucteMy o6o3Hauenumit JI. Bpaiiins mist 3amucu XUMHYeCKHX

bopmy..



YUYEBHO-METOAWYECKOE OBECITEYEHIE
OBPA3OBATEJBHOT'O ITPOIIECCA
OBSIBATEJIbHBIE YUEBHBIE MATEPHATBI JJIS1I YHEHUKA

* Xumus / I'abpuensu O.C., Octpoywmos U.I"., Cnamkos C.A., AxumonepHoe

obiectBo «M3natensctso «IIpocsenenue

METOJIUYECKUE MATEPHUAJIBI HJISA YYUTEJIA

Meroauyeckoe nocobue o yueOHuKy «Xumus /Cabpuensu O.C., OctpoymoB U.T'., Cnamxos C.A.,

AxunonepHoe o6uecTso «M3aaTenscTro «ITpocBetuenuen»

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

UHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru
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