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PABOYAS ITPOTPAMMA I10 YYEBHOMY IIPEJIMETY «XUMIST»
(BA30OBBIN YPOBEHD).

HOACHUTEJBHAS 3AIIUCKA

[Iporpamma 10 XHMMHUU Ha YPOBHE CpeAHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHOM 00pa3oBaTENbHONM MPOTPAMMBI  CpeAHEro 001iero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DeAepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
®denepany, peanu3yOMUX OCHOBHbIE 0Opa3oBaTelbHbIE MPOrpaMMBI, |
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusl BocnuTtaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3padOTKE MpPOrpaMMbl MO XUMHUH, K OINPEACIICHUIO
oOwiel crpaTeruy 00y4eHus, BOCIUTAHUS U Pa3BUTHU 00YUYarOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHnentyanpHbie ToyioxkeHuss GI'OC COO o B3anMoOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMsl, pe3yJbTaTOB OOy4deHHs: U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTebHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CHYXKHUT 3aBEpUIAIONIUMM O3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAaCaroTCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIIEH KYIbTYpPbl
YEJIOBEeKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercs xXuMuyeckoe o00Opa3oBaHUE
oOy4arommxcsi Ha YPOBHE CpeHEero 00IIero 00pa3zoBaHUs CPEACTBAMHU y4EOHOTO
npeaMera «XHUMHS», COJIEPHKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nmporpaMme N0 XUMHU C Y4ETOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmmx 1efleld W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK dJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK UTPaeT 0CoOyi0 POJb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHATbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHUpPA, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUSI.

TecHO B3aMMOJCHCTBYS C JAPYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsS CTaja
HEOTHEMJIEMOM YaCThI0O MHUPOBOH KYJIbTYpbI, HEOOXOIUMBIM yCIIOBUEM YCITEITHOTO
Tpylla W KH3HU KaXI0oro wieHa oOmiectBa. CoBpeMeHHas XUMHUSA Kak Hayka
co3ujJlaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBlieHa Ha pEIICHUE



rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
DHEPTreTUYECKOH, MUIIEBOM, YKOJIOTHIECKON 0€30IMaCHOCTH U OXPaHbI 3I0POBBSI.

B coorBercTBHMM ¢ OOHMMMH MEISIMA W TPUHIUIIAMHA CPEIHEro OOIIETo
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYCHHS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJTOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCIECIIHOTO BKIIOYEHUS B JKU3Hb COLMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JIMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocTaBnsomMMUA  1peaMeTa  «XuMUsS»  SBISAIOTCS  0a30Bble  KypCchl —
«Opranuyeckas xumuss» u «OOIas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHMsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUM MO HEOPraHWYECKOM XMMHUU (C BKIIOYEHUEM 3HaHUM U3 00IIeld XuMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUU MPU WU3YUYECHHUU
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkaHus KypcoB — «OpraHuueckas xumus» u «OOmas u
HEOpPraHU4YecKass XUMHS» CPOpMHUpOBaHa B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YUYCHHUIO Y4YeOHOro marepuajia u OOyCJIOBJIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  Pa3BUTUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YypoBHIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAaIOTCSI HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXKE€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
MpeACTaBlIeHU O CcTpoeHuu BemecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM I[OJYYarT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEJCTABICHUS] O XUMUYECKOM CBSI3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIUH.

[lonq HOBBIM YyIJIOM 3peHHUs] B MOpeaMeTe «XuUMHs» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsd W3YYEHHbIH Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
TEOpPETUYECKU Marepuan U (AKTOJOTMYECKHE CBEICHHUSI O BEIIECTBAX U
XUMHUUYECKoN peakiuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMHUS» OOyYarolmuUMCsl TMPEIOCTABIISICTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJO0JOTUYECKUX TO3HUIUH,
rIIy0oke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMI OSTOr0 3akoHa — OT
00001maroIIeii 10 OOBICHSIONMIEH U TPOTHO3ZUPYIOIIEH.

Ennnas cucreMa 3HaHUN O BOKHEMINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsgercs B Kypcax 10 u 11 kmaccos
AJIEMEHTAMH COJICPXKAHUS, HUMEIOIUMHU KYJIbTYpPOJOTHUUECKUNA W TPHUKIAJTHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IOHMMAaHHUIO B3aMMOCBS3M XUMUHU C
IPYTMMU HayKaMH, PACKPBIBAOT €€ POJb B ITO3HABATEJIBLHOW U TPAKTUYECKOU
JEATEIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCIWUTAHUIO YBAXKEHUSI K IIPOIIECCY
TBOpYECTBA B 00JIACTU TEOPUM W MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX



npo0sieMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATHL MH(POPMALUIO U
OPUMEHATh €€ U1 TONOJHEHUs 3HAaHWM, pEelmIeHUs HWHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a4a4. B 1ienomM copepxanue yueOHOTro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHSL  M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopMupoBaHrue y 0OYyYarOIIMXCS MHPOBO33PEHUECKONW OCHOBBI I MOHUMAHMS
dunocopckux umed, TaKMX Kak: MAaTepHAIbHOE €IMHCTBO HEOPTaHUYECKOTO H
OpPraHMYECKOro MHpa, OOYCIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUH IIyTEM JSKCIEPUMEHTa H
pelIeHUsT TNPOTUBOPEUMH MEXAY HOBBIMU (akTaMM M TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPbS, CO3aHUSI HOBBIX
TEXHOJIOTUA U MaTE€pHAJIOB.

B miaHe pemeHus 3amad  BOCIUTAHUSA, Pa3BUTHS U COLMAIHM3ALUU
oOy4Jaronmxcss NPHUHATHIE NPOrpaMMOM IO XUMHUHU MOJAXOJbl K OIPEACIICHUIO
COJIEp)KaHUSI M TOCTPOEHUs NpeIMeTa MpeaycCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUW, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUus MpoOJieM, IOMCKa, aHalu3a u
00paboTKu MH(POPMALIMK, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUYECKOM
M HUCCIENO0BATENBCKON AEATEIPHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUH.

B mnpakrtuke mnpenogaBaHUsl XMMHHM KaK Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHMsl, TaK U HAa YPOBHE CPEAHETO OOIIETr0 00pa30BaHuUs, [IPH ONPEACICHUH
COJICPKATEIIbHOM XApPAKTEPUCTUKHU LIEeJIed HW3y4YeHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3pPEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW H3y4YeHUs
IIpEeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUs TJABHBIMU LEIAMH W3YYEHHsS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:

« hOpMHUpPOBAHME CUCTEMBbl XUMHUYECKUX 3HAHUW Kak BakHeHIen
COCTaBJISIFOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE KOTOPOU
JeXaT KIKOYEBbIE MOHSATHS, (PYyHIAaMEHTAIbHbBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S$3bIKa HAyKH, YCBOCHHE M INOHMMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIEHNIT MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEn
UX Pa3BUTHUS U CTAHOBJICHHS,

« GOpMUpOBaHME U pa3BUTHE MPEACTABICHUN O HAay4HbIX METOJax
NO3HAHWS BELIECTB W XHWMHUYECKUX pEaKIHUi, HEOoOXOAUMBIX Jis
npuoOpeTeHUs] YMEHUI OpUEHTHUPOBATHCS B MUPE BELIECTB U XMMHUYECKHX
SABJICHUM, UMEIOIUX MECTO B MPUPOJE, B IPAKTUUYECKOM U MOBCEIHEBHOU
KU3HU;

epa3BUTHE YMEHUH U CHOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C
HaOJII0/ICHHEM U O0BSICHEHUEM XUMUUYECKOTO IKCIIEPUMEHTa, COOI0EHUEM
npaBuJ 6€30MacHOT0 OOpalleHusl C BEIIECTBAMMU.



Hapsigy ¢ atuM, copepskareibHasi XapakTEpUCTHKA LEJel U 3a/lay u3y4eHus
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
NpErnoJaBaHUM XUMUU B OOJbIIeld CTeNeHH OTAAETCA  MpeArnovYTeHUe
IPAKTHUECKOH KOMIIOHEHTE COJep)KaHHs OOyueHHUs, OpPHUEHTHPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00111€00pa30BaTeIbHON OpraHM3aliy, BIAQJCIONIEro He
HA0OpOM 3HaHWW, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMHU aKTUBHOTO TMOJIyYEHHs 3HAHUN W MPUMEHEHHS UX B PEaIbHOW >KU3HU
JUTSL pelIeHUs TPaKTUYECKUX 3a]1ay.

B cB3u ¢ 3TUM npu U3y4YEHHH TpeaMera «XUMHS» JOMHHHUPYIOLIEe
3HauYEHUE MPUOOPETAIOT TAaKKUE LIETU U 3aJa4H, KaK:

ajanTtanus 00y4aroluXcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHUE  MHTEIUICKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CHUTYAITUSAX, CBI3AHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dopmupoBaHnre y OOyYalOIIMXCS  KJIIOYEBBIX HABBHIKOB  (KJIFOUEBBIX
KOMIICTCHIINI), UMEIONINX YHHUBEPCATbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHalnu3a U 00padOTKu MH(pOpMaLUH,
HEOOXOJUMBIX I TPUOOPETEHUS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B TIO3HAHUM XUMHUH, a TakKXKe JJs OIEHKU C TO3UIUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M Y€JIOBEKA U MIPUPOJHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUYaroIMMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, UCIIOJIb30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTUH JIA TMOMCKAa U aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupoOBaHUe U pa3BUTHE y 00YUAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHHS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpH IUIAHUPOBAHUHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJalmuxcs YOSKIEHHOCTH B TyMaHHUCTUYECKOM
HAIPaBJICHHOCTU XWMHH, €€ BaXKHOW POJM B PEIICHUM TIIOOAIBHBIX MPOOJIeM
paloHaIbHOTO MPUPOIONOIB30BaHUS, TIOTIOIHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPaHEHHUSl TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[I0POBBIO, a TakXKe NPUOOPETEHUs OIbITa
WCIIOJIb30BAHUSL TOJMYUYCHHBIX 3HAHWW I TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yudeOHOM mutaHe cpegHero oOmiero oOpa3oBaHUS NPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOAWT B COCTaB MpeAMETHON 001acTh «EcTecTBeHHO-HayUYHBIC
IPEIMETHD».

OO11ee yncio 4acoB, OTBEIEHHBIX JJI U3yUEHHs] XUMUU, HA 0230BOM YPOBHE
cpeaHero oomiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefenio).



®OPMbI YUETA PABOYEN I[TPOI' PAMMAbI BOCITUTAHM S

BocnurarensHbli MOTEHIMAI PEIMETA PEATTU3YETCS YEPES:

- TpUBJICYCHHE BHHUMAaHUS OOYydYalOIIMUXCA K IEHHOCTHOMY AacHeKTy
M3Yy4YaeMbIX Ha YPOKax SIBIICHUM, OpraHU3aluio UX paboThI C MOTy4yaeMoil Ha ypoKe
COLIMAJIBHO 3HAUYUMOW HH(OpManMed — HHUIMUPOBAHUE €€ 00CYXKICHUS,
BBICKA3bIBaHUSI 00YUAIOIIMMHUCS CBOETO MHEHHS 0 €€ MOBOJY, BEIPAOOTKH CBOETO
K HEW OTHOILICHUS;

- IEMOHCTpAILMIO O0YyYaOIIMMCSI TIPUMEPOB OTBETCTBEHHOTO, TPaKIaHCKOTO
MOBE/ICHUS, TPOSIBICHUS YEJIOBEKOIIO0MS U JTOOPOCEePASCYHOCTH, 4Uepe3 IOoa00p
COOTBETCTBYIOIIMX TEKCTOB JUIsi YTEHUS, 3aJad JJIsl peuieHus, MpoOJIeMHBIX
cUTyauui Jyisi 00CyKJIeHHUsI B KJ1acce;

- MPUMEHEHNUE Ha yPOKaxX MHTEPAKTUBHBIX (hOpM pabOThl C 0OYUAIOIIMMUCS:
WHTEJUICKTYJIbHBIX ~ WUTP, CTUMYJUPYIONIUX  MO3HABATEIbHYIO  MOTHBAIIUIO
oOyyJaromumxcsi; JUJAKTUYECKOro TeaTpa, IJe MOJy4YeHHBbIC HA YPOKE 3HaHUSs
OOBITPHIBAIOTCSI B TeaTpPaJbHBIX IMOCTAHOBKAX; JAUCKYCCUM, KOTOpPbHIC JaIOT
00y4JaronMMcsi BO3MOXXHOCTh MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JMasora; TpynmnoBoil padoThl Wik pabOThl B Mapax, KOTOPbIE y4aT 00ydaroImuxcs
KOMaHTHOHM paboTe U B3aUMOJICUCTBUIO C APYTUMHU 00yUarOIIUMHUCS;

- ”HUIMUPOBAHHE W TOJJEPXKKY  HMCCIEAOBATEIbCKOM  JIEATEIBHOCTH
oOydJarommxcss B paMKax pealu3aliyd WMU WHIUBUIYAIbHBIX M TPYHIOBBIX
UCCIIEI0BATENbCKUX MIPOEKTOB, 4TO JacT oOyyJaronmmcs
BO3MOXXHOCTh IPUOOPECTH HABBIK CAMOCTOSITEJILHOTO PEIICHUS] TEOPETUYECKOM
npoOJieMbl, HAaBBIK TEHEPUPOBAHUS U O0QOPMIICHUSI COOCTBEHHBIX HJCH, HaBBIK
YBOKUTEJIBHOTO OTHOIIECHUS K YYXUM UM, 0(DOPMJIIEHHBIM B padoTax APYrux
uccieaoBareyieid, HaBBIK IMyOJMYHOTO BBICTYIUICHUS TIEpea  ayJIUTOPHUEH,
apryMEHTUPOBAHUS U OTCTAWBAHUS CBOCH TOUKH 3PEHUS.

VYcTaHoBIeHUE YBAKUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMaTbHBIX OTHOIIIECHUN
MEX]ly YUUTEJIEM U YYEHUKAaMHU, CO3/IaHiE Ha YpOKaX SMOLIMOHAIBHO-
KOM(OPTHOM Cpefbl.

COJAEPKXAHUE OBYUYEHUA
10 KJIACC
OPI'"AHUYECKASA XUMUS
Teopernueckne 0OCHOBbI OPraHUYECKON XUMUH
IIpeagMeT opraHUYECKOM XMMHUHU: €€ BOSBHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUS CTPOEHUS OPraHUYECKHX
coenuHenuid A. M. byTtiepoBa, e€ ocHOBHbIE Mo10keHUs. CTpyKTypHbIE (POPMYJIBI
OpraHWYecKuX BewecTB. ['omonorusa, wu3omepus. XHUMHYECKAas CBSI3b B
OpraHWYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIC CBS3H.
[IpencraBnenne o Kiaccuukaluy OpraHMYECKUX BelecTB. HomeHkatypa
OPraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TPUBUAIbHBIE HA3BAHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.



OKCIEPUMEHTAIBHBIE METOJAbl M3Y4YEHHUs BELIECTB M HX IPEBpALCHUMN:
O3HaKOMJIEHHE C oOpa3laMu OpPraHMYECKHUX BEIIECTB M MaTepualaMu Ha HX
OCHOBE, MOJICIIUPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOMIOJECHUE W
ONMCAHNE JEMOHCTPAILMOHHBIX ONBITOB IO MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPCHHE).

Yriaesopopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psa. MeTaH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE W XHMMUYECKHE CBOMCTBA
(peakuuu 3aMeIleHUsT M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYEHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUIN psl. DTWIECH U IPOIMIEH —
IpOCTEHIINE NPEACTABUTENN AJKEHOB: (PU3NYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyTtaaueH-1,3 u MetunOytagueH-1,3: cTpoeHue, Ba)KHEHIIHE
XUMUYECKUE CBOMCTBa (peakuus moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOCHHOCTU CTPOEHUS], TOMOJIOTUYECKUN psll. ALIETHIICH
— TMPOCTEHIIMIA NPEICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEakLUMH T'MAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHMUsI ), IOTYyYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocras, cTpoeHue, (pu3sMueckue U XMMHUYECKHUE CBOMCTBa
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJyYEHUE U NpUMEHeHue. 1oyon:
cocmae,  cmpoeHue,  Quauveckue U  XuMmuueckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUA), NONyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckas CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIUMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YTJIEBOAOPOAOB. IIpuponmHbId Ta3 W MOITyTHBIE
HedTanble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUU, KATATMTUYECKU), mTupoau3. IIpomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
yTOJIb ¥ MPOAYKTHI €r0 MepepadboTKU.

OKCIIEpUMEHTAIBHBIE METOABl HM3YYEHUs BEIIECTB M MX MPEBPALLCHUMN:
O3HaKOMJIEHHME C oO0pa3lamMu IUJIacTMacc, KaydyyKOB M pE€3UHbI, KOJUICKIHH
«Hedpte» u  «Yromp», MoIeaMpoBaHHE  MOJIEKYJ  yIJIEBOJOPOAOB U
rajJlOreHONPOU3BOIHBIX, TPOBEICHUE NPAKTHUYECKON PabOThI: MOJydYeHHUE ITHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérnsle 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuuu (Maccel, 0O0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEILIECTB WM MTPOIYKTOB PEAKIIUN).

Kucsopoacoaep:kamue opranu4ecKue coelMHeHUs

[IpenenpHple OOHOATOMHBIE CHOUPTBL. METaHON M 3TAHON: CTPOCHHE,
buznueckue M XUMHYECKHME CBOMCTBA (peakuud C AaKTUBHBIMU MeETaJlJIaMH,




raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3UM MEXKIY
MOJIEKYJIaMU CIUPTOB. JIeCTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBHL.  DTWUJICHIJIMKOJb W  TJIMIEPUH: CTPOCHHUE,
bu3nYeckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMH, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
opraHusM 4enoBeka. [[pumeHeHre riaunepruHa u STUICHTJINKOIIS.

@deHO: CTPOCHUE MOJICKYJbI, (U3UYECKHEe W XHWMHUYECKHE CBOMCTBA.
ToxcuyHocTh Penona. [Ilpumenenue gpenona.

Anpneruibel U kemonsl. DopManmplerui, aleTaNIbACTHI: CTPOEHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJIICHUS,
KaueCTBEHHbIC PEAKIIMH ), TOJyUYEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpeJEIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbUHAS U YKCYyCHAs
KHUCIIOTBI: CTpOCHUE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJlacca KHUCJOT, peakuus dTepudukanuu), TMOJIyYeHUEe U TMPUMEHEHUE.
CreapuHOBasi U OJEHMHOBAsl KHUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. Mblj1a Kak COJIU BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBUE.

Cnoxuble 3QUpPBl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrneBoawl: coctaB, Kiaccudukaius — yrieBojoB  (MOHO-, JAU- U
noyiucaxapubl). ['oko3a — nmpocTemuii MoHOcaxapul: 0COOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOWMCTBAa (B3aMMOJICUCTBHE C
ruapokcuom Meau(ll), okucnenue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHME TJIOKO3bI), HAXOXKJICHUE B TMPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. @otocuntes. pykTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u ueminono3a Kak NpupojHble nmoaumepbl. CTpoeHHe Kpaxmania U
neutoao3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W WX IMPEBpaIlCHUI:
MpOBEJICHNUE, HAOIIOJICHUE U OINUCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHHE STaHOJa
okcusioM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruaoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammopeicTBHE Kpaxmalia € HOIOM),
MIPOBEICHNUE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaumn.

Beruucnennss mo ypaBHEHHIO XUMHUYECKOW peakiuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WM MTPOTYKTOB PEAKIIUN).

A30TcoiepKalle OpraHMYECKUe COCTMHEHUS.

AMUHOKHUCIIOTHI KaKk aM(pOoTepHbIe opraHndeckue coequHenus. duznueckue u
XUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTunl.



benku Kak IpUpOAHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. IlepBuuHas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUAPOJIN3, ICHATYpAIHs, KAYECTBEHHbIE PEAKIIMU HA OEIIKH.

OKCIEpUMEHTAJIBHBIE METOJbl HM3YYEHHUS BEIIECTB M WX MPEBpAIICHUIL:
HAOJI0/ICHUE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalusi OEJIKOB MpU
HarpeBaHUM, IBETHHIC PEaKLUU OEITKOB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHBIE TOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPHU3ALUH, CPEIHSAS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHMA —
IIOJINMEPU3ALUS U IIOJTUKOHIEH AU

OKCIIEPUMEHTAIBHBIE METOJbl H3Y4YEHHUs BELIECTB M HX IPEBpPALCHUM:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peannsanus MeXnpeIMETHBIX CBSI3€U ITPU U3YYEHUN OPTaHUYECKON XUMHUH B
10 kmacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAy4YHbIX TMOHATHHA, TaK W TOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU ISl OTAECIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO011Ke ecTeCTBEHHO-HAYYHbIE TIOHATHS: SIBJICHUE, HAYYHBIA (DAaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHaJU3, CUHTE3, KiaccuuKalus, NepuoJuIHOCTb, HAaOIIOIECHNUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIIMPOBAHUE.

®usuka: Marepus, DOHEpPrus, Macca, aroM, DJJEKTPOH, MOJEKYJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHUE
BElIEeCTBa, (PU3MUECKUE BETUUMUHBI U €UHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3Me,
doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OEIKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPObI, MOJE3HbIE UCKOMAEMbIE, TOILIMBO,
peCypCHI.

TexHonorus: NHUINEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO ITHTAHMS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpPEeNapaTbl, MaTEpPUAIIBI U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIIAA U HEOPTAHNYECKASA XUMUSA
Teopernueckue 0CHOBbI XMMHH
Xumuyeckuii sieMeHT. AToMm. Sapo aroma, H30TOMBL. DJIEKTPOHHAs
000104Ka. DHEPreTUYeCKUe yPOBHU, TOAYPOBHH. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOIOB. DNEKTPOHHASI KOHPUTYpALUsi AaTOMOB.
ITepuonnueckuit 3axkoH u llepuoanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEepUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMsl
xuMmudeckux aneMeHToB JI. M. MeunneneeBa ¢ COBpEMEHHOUW TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHX DJEMEHTOB U



o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TpPYyINaM MU MepUojam.
3HaYeHue MEePUOANYECKOro 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XHUMHYECKas CBsI3b. BHIBI XMUMHUYECKOW CBS3H
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHONM XWMHYECKOW CBS3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiii). BomopogHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonaTne o AuMcCHEpPCHBIX cHCTEMax. VICTUHHBIE W KOJUIOWIIHBIE PaCTBOPHI.
MaccoBast 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIMHEHUN. Homenknarypa
HEOpPraHUYECKNX BeIIEeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIUX K PA3JIMYHBIM KJIaccaM.

Xumuyeckas  peakuusa. Kiaccudukanus  XUMUYECKHMX — peakiuid B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BEIIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUMN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3iu4HbIX (pakTopoB. OOpaTuMbie
peakuuu. XUMHYECKOEe paBHOBecue. DaKTOpbI, BIUAIOIIME HAa COCTOSHHUE
xumu4ueckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutnyeckas auccouuanus. CuiapHbie U ciaabbie anekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUs BEIIECTB M HX IMPEBpAILCHUI:
neMoHcTpanus Tadiaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos . U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHIMKATOPA, pPEAaKIMH HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3inyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON PEaKIUm.

PacuétHble 3anaumn.

Pacu€tel 10 ypaBHEHHSIM XHMHYECKMX pPEakUuMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilonoxxenne HemeramnmoB B Ilepuogudeckorl  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
®dusnyecKkue CBONWCTBA HEMETA/IOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHUCJIOpo/a, cephl, hochopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJCOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[TpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merauisl.
[Tomoxenne meraiuioB B Ilepuoandeckor cucTteMe XMMHYECKUX 3JIEMEHTOB

N.MenneneeBa.OcOOEHHOCTH CTPOCHHUS ANEKTPOHHBIX 000JI0YEK AaTOMOB METAILIIO
B. O0mue duznyeckue CBOMCTBA METAJLJIOB. CmuiaBsl METAJLJIOB.

DNEeKTPOXUMHUYECKHUI psAJT HAPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATpWUM, Kaluil, KalabIUH,
MarHui, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUM.

OO6mue cnocoObl moiayudeHus mMeTawioB. [IpuMeHeHue MeTayioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANbHBIE METOIBl M3YYEHUs BEIIECTB M HX MPEBPAILCHUI:
U3Yy4YEHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIMCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaun.

PacuéTtel mMaccel BemiecTBa WinM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHSA U KM3Hb

Ponp xumum B obecriedeHUH HKOJIOTHYECKOM, PHEPreTHYECKON U MHUIIEBON
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyyHBIX METOJAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX  POMBIILIEHHOTO
MOJTYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHUpPE BEIIECTB W MaTE€PUANIOB: BAKHEHWIINE CTPOUTEIbHbBIC
MaTepuasabl, KOHCTPYKIHMOHHBIE MAaTEpHasbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHST U 3J0pPOBbE YEJIOBEKA: MPABUJIA HCIMOJb30BAHUA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmst MeXNnpeaIMETHBIX  CBSi3ed MNMpU  U3y4deHUH  oOmed u
HEOpraHnveckori xuMuu B 11 Kilacce oCyleCTBISIETCS YE€pPE3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CUCTEMHBIMH JIJI1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIE TMOHATHS: HAay4YHBIA (DaKT, TUTIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KIacCHU(PUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusukKa: MaTepus, YHEPrus, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUIN YPOBEHD, BEIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKocucTtema, Ouocdepa, MakKpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIC MOPOBI, TIOJE3HBIE UCKOMAEMBbIE, TOILIMBO,
pecypchl.

TexHoJIOrus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTENIbHBIX MATEPUATIOB, CEIbCKOXO35UCTBEHHOE MPOU3BOJICTBO, THUILEBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
X1UMHNHN HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBI
OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOEHUS
oOy4arolmMMHUCs TpPorpaMM CpeaHero ooOmero oOpa3oBaHusi (JIMUHOCTHBIM,
METalpeIMETHBIM W TIpeaAMeTHbIM). HayyHo-MeTOoau4Yeckod OCHOBOM s
pa3pabOTKH IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHM C CHUCTEMHO-AESATENBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HaHUE OOYYaIOUUMUCS POCCUICKOM TIpakJaHCKOM HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM41€ MOTUBAIIMK K O0yYECHHUIO;

L[EJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBAaTHCA B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS 3KOJOTMYECKOW KYJIbTYpPbl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHS MpeaMeTa «XHUMHsD JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJlaMHd POCCHMCKOr0 Tpa)KIaHCKOro OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMud U TpaBWIaMH  TIOBEJEHHUS, CHOCOOCTBYIOIIMMHU  Ipolieccam
CaMOINO3HAaHUs, CaMOpPAa3BUTUS W HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS IMpeaMeTa «XUMHsS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpamIaHCKOTr0 BOCIIMTAHMS

OCO3HAaHMS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEMH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;



MPEACTABICHUS. O COLMAIbHBIX HOpPMax W NpaBUaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESATENBHOCTH NIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M TPUHUMATh MOTHUBBI, HAMEpPEHUs, JIOTHKY U
apryMeHThI IPYTUX [PU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITENbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHHUSA

LHEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACIIECIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXXEHUSI K TMpOllecCy TBOPYECTBA B OOJACTH TEOPUM MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

UHTEpeca M TO3HABATEIbHBIX MOTHBOB B TMOJYYEHHMH M TOCIEIYIOIIEM
aHanu3e WHQOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyalluH, CBSI3AHHBIE C XUMHUYECKUMHU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUMBATH CBOE IOBEICHHUE U IOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHWE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAaHUSl I[IEHHOCTEH 370poBOro W Oe30omacHOro olpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOoieHUsT mpaBwi 0€30MacHOro oOpalleHuss ¢ BEHeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU NEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTU TMPaBUJ HWHIUWBUIYAIbHOTO M  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HaHUS MOCHEACTBUM U HEMPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEJOBATEIbCKON
NEATEeTLHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W JPYrHMX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YydYacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHoro pojia, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXEHUS K TPYNy, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUMBUIYAJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oymymiedi mpodeccuu M peaym3anuu COOCTBEHHBIX IKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHUSA:

DKOJIOTUYECKU LEIECO00pa3HOro OTHOIIEHHSI K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

NOHUMAaHUsl IJI00ATBHOTO XapakTepa HKOJIOTHYECKUX NpoOiIeM, BIHMSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbLHON CPEbI;

OCO3HAHMUSI HEOOXOJUMOCTH MCMOJB30BAHUS JIOCTHXKCHUM XUMHUU  JUIs
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATUS ACHUCTBHUM, MNPHUHOCIIINX BpEd  OKPYXKaroIIeH
IPUPOJIHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSITHBIE 3KOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILAT UX;

HaJIM4YMs Pa3BUTOrO 3KOJOTHUYECKOrO MBIIUICHHS, SKOJOTUYECKON KYJIbTYPBI,
OIbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IPaKTUKE, CIOCOOHOCTH M YyMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

C()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKY;

NOHMMAaHUS ClHeUu(PUKM XUMHUM Kak HayKd, OCO3HaHHUA €€ poJid B
(GOpMHUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpyXarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodsieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeKAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUM JIJI1  COBPEMEHHOM
UMBUJIM3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W BAXXHOW pOJIM B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIIEHUH I100aIbHBIX TpodsieM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUEHHH YCIOBUI
YCHEIIHOTO0 TPpyJAa W OKOJOTMYECKH KOMQPOPTHOM IKHM3HU KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: NOHUMaHUS CYLIHOCTH METOJO0B
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJIb30BaTh
NoJlydyaeMble 3HAHUA JJI aHAIM3a U OOBSICHEHMS! SBJIICHUN OKPY’KaIOIEro MUpa U
IPOUCXOASAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKJIIOUEHHUS Ha
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJIbI0 TOTyYeHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHYECKUE 3HAHUS st
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLHSIX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON I€ATEIbHOCTH;



TOTOBHOCTH U  CIIOCOOHOCTH K  HEMpPEpbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMHA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B paslUYHBIX cdepax mpodeccrnoHaTbHOMI
JESITEBHOCTH.

METANPEJMETHBIE PE3YJIbTATDI
MetanpeameTHbIe pe3yabTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XUMUs Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble Ui (OPMHUPOBAaHMSA  MHUPOBO33PEHHUSI  OOydaromumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOIICHAYyYHbIE MOHATHS, OTpasKaloIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB I[O3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOI0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCcajabHbIe y4deOHbIe AecTBHs (TO3HABaTelbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), 00ecIeynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
IPAMOTHOCTH M COLUAJIbHON KOMIETEHIIMU 00y4arouIuXcs;
CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPaXalOT OBJIAJCHHE YHUBEPCAJIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSATHBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMU MO3HABATEJIbHBIMH
NefCTBUSMM:

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

CaMOCTOSITETIbHO  (popMyJIMpOBaTh M aKTyalIM3upoBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JACATECIBHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUH UX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIBHOCTU C MOCTABICHHBIMU LICJISIMU;

MCIMOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBIJICIISITh XapaKTEPHBIE MPU3HAKKU TMOHSATUA W yCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS JJII OOBSICHEHUS OTIAEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIAacCHU(PUKAIIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTaHaBJIMBATh IPUYMHHO-CIEJACTBEHHBIE CBSI3U MEXIAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCykIeHUd (MHIYKTHUBHBIC, JEIYKTUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SABJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B IMPOLIECCE MO3HAHMS, UCTIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKkas (opmylia, YpaBHEHHE XUMHUYECKON
peakiuy — TMpU PEHICHUH Y4eOHBIX TMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,



IPUMEHATHh HAa3BAHHBIE MOJEIIbHBIE MIPEICTABICHMSI U1l BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJETh OCHOBAMHU METOJOB HAay4YHOrO IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaxkuuu;

dbopMyIMpOBaTh LIETH U 3a]]a41 UCCIIETOBAaHMUS, UCTIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJA/JIe€Th HAaBBIKAMU CaMOCTOSATEIBHOIO IUIAHUPOBAHHUSI U IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIO0M
polecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3yJsbTaT, (pOopMyIUpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIIEIOBATEIbCKOM H  MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEHIeHUS] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PpA3JIMYHBIX HMCTOYHUKAX MHGpoOpMalu (HAy4YHO-
HOMYJISIpHAsl JUTepaTypa XHMHUYECKOTO COJIEpP)KaHHUs, CIPaBOYHBbIE MOCOOus,
pecypcel HTepHeTa), aHanu3upoBaTh UH(OOPMALMIO Pa3IMYHBIX BUJIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyJIMpOBaTh 3aMpOChl U MPUMEHTh Pa3IUYHbIE METOJAbI MPU MOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YyYeOHBIX 3ama4
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCIOJIB30BAHMUS MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPAaTh  ONTUMANIbHYIO  (GOpMy  MpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KauecTBe CpeacTBa npu padoTe ¢
XUMUYECKON uH(pOpMaIMell: NPUMEHATh MEXIpeAMETHbIe ((usmyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh U MpeoOpa3oBbIBATH 3HAKOBO-CHUMBOJMYECKHE CPEICTBA
HaIJISTHOCTH.

OBiaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1CHCTBUAMMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOI TeMbl B XOJ€ JUaora W/uiu
JTUCKYCCUM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBATb CBOU  TPEMAJIOKEHUS
OTHOCHUTEIBHO BBITTOJIHEHUS MPE/JI0KEHHOM 3a1auH;

BBICTYNATh C MpPE3CHTAlMeld pe3yJbTaTOB IO3HABATEIBHOM JESTENIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro npoexkra u (hopmMyaupoBaTh BbIBOJIbI



II0 PE3yJIbTaTaM IIPOBEAEHHBIX MCCIEAOBAHMM ITyTEM COIVIACOBAHUS IO3ULUN B
X0J1€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

OByaieHHe YHHBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILIECTBIIATh CBOIO ITO3HABATEIIBHYIO
NEATENIbHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJUPOBaTh U II0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpEIaraeMblii alrOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH IE€ATEIHOCTH HAa OCHOBE CaMOAaHaIN3a U
CaMOOILICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

IIpenMeTHble pe3yabTaTbl OCBOEHHs Kypca «OpraHudeckas XUMUS»
OTPAKAOT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBl MHPA, POJIM XUMHHM B TO3HAHWM SIBIICHUHN
OpupoAbl, B (QOPMUPOBAHMM MBINUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(yHKLIHOHATIBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pelIeHUs] TPAKTUYECKUX 3a7a
U JKOJOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3JIOPOBBIO M MPHUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAaHMM, KOTOpas  BKJIIOYACT:
OCHOBOITOJIArarOIIMe TIOHATHA (XMMHUYECKMH 3JIEMEHT, aToOM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKasl
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTas U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOJHBIN CcKeneT, (YyHKIHOHANbHAsA TpyImna,
paguKall, U30MEPHUs], U30MEPBI, TOMOJIOTUUYECKAN P, TOMOJIOTH, YTJIEBOAOPOLBI,
KHCJIOPOA, M a30TCOAEpkKAIIUE COCIAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
opranuueckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3BIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaX, COCTaBe, MOIYYEHHH U
0€30MacHOM HCIOJIb30BaHUU BAXKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

C(OPMUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEpHbIE NMPU3HAKU MOHSITHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATUA IPHU
ONMCAHNU COCTaBa, CTPOCHHUsI U MPEBPALCHUN OPTaHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCMHOJb30BaTh XWMUYECKYIO) CHMBOJIUKY JIJIsI
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalI€HHON)
bopMyn OpraHMYEeCKMX BEUIECTB W YPAaBHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETIN MOJIEKYJI OPTaHUYECKUX BEUIECTB I WILTIOCTPALMU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;



c(OpPMHPOBAHHOCTh YMEHHUI YyCTaHABIMBATh MPUHAJIEKHOCTh H3YYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIaCCy/Tpymme CcoeluHEeHUuN (yrIeBOJOpPOMAbI, KHUCIOPOJ U a30TCOAepIKallne
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematuiyeckoil HomeHknatype (IUPAC), a Takke NpuBOAUTH TPUBHUAIBHBIE
Ha3BaHMS OT/ACJIBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWJICHTJINKONb, TJHIECPUH, (eHol, (HOopMaNbIeTH I, aleTalbICTHI, MypaBbHUHASI
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHUSI ONPENEIATh BUIbl XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

cOPMHPOBAHHOCTh YMEHHUS NPUMEHSTh TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. byTiepoBa aiis o0bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ yYMEHUW  XapaKTEepu3oBaTh  COCTaB,  CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMWIICH, AalleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, ATAaHOJ, STUJICHIJUKOJb,
TIUIEpUH, (EHON, alleTalbJACTUl, MypaBbUHasi U YKCYyCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmas, [eJUTI0JI03a, AMUHOYKCYCHasl KUCIIO0Ta), WILTIOCTPUPOBATh TEHETUUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUYHUKH YTJIEBOJIOPOIHOTO
Chipbs (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OPMHPOBAHHOCTh YMEHHM TMPOBOJUTH BBIYUCICHHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa
peakiuu 1O W3BECTHBIM Macce, O00BbEMY, KOJUYECTBY OJHOTO M3 HCXOMHBIX
BEILIECTB UJIU MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUHN BIIAJIeTh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMUU NMPU U3YUECHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTyallUiX, CBS3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMEHHUI COOIIOATh MpaBHIIA MOIH30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHus: C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh U BBIMIOJHATH XUMHUYECKUM
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpEeBaHUH, MOJTyYEHUE
ATUJICHA U W3Y4YEHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MPH HarpeBaHUU, I[BETHBIC PEaKIuu OCIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TEXHUKA O€30MacHOCTH TIpU OOpallleHUH C
BEIIECTBAMU M JIAOOpPaTOPHBIM O0OpPYJIOBAaHHEM, WPEACTABISATH PE3yJbTAaThl



XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3anKucH YPAaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATH XHUMHUECKYIO
uHPOpMAIIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHbopMatuu, IHTepHET U ApyTux);

cOPMUPOBAHHOCTh ~ YMEHHM  COOMIOJaTh  MpaBujia  SKOJOTHYECKH
1EJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXpaHEHHUs] CBOETrO 3/I0POBbS U OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3MBbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mnokaszatens [IJIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W TMPENOTBpAIlleHUs] HMX BPEAHOrO BO3JACUCTBUS HA OpraHU3M
YeJI0BEKa;

Ui 00y4aroluXcsl C OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 3/I0OPOBBSI: YMEHUE
NPUMEHATH 3HaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJAX TIMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENbIX U CHa0OBUIAIIMX OOYYaIOIIMXCS: YMEHUE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anvcu XUMUYECKHUX

dbopmy.

11 KIIACC
[IpenMeTHBIe pe3yNnbTaThl OCBOCHHS Kypca «OOmas W HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHUYECKOM  COCTaBIISIOISH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XHMHUHA B TO3HAHWM SIBJICHUM
npuponabl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GyHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pEIIeHUsI MPAKTHUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, H30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAS, METAUTMYECKasi, BOJOPO/IHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUU, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHYECKAST JTUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakIMu, XUMHUYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YECHUN U 0€30MMaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa,;



C()OPMUPOBAHHOCTb YMEHHI BBIABIATh XapaKTEPHbIE IMPU3HAKU IOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHA IPHU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
cocTtaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHakK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U JIPYTHE);

c(pOpMUPOBAHHOCTh YMEHU OIPENEIATh BAIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBSI3U (KOBAJICHTHAsl, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCIUHEHUSIX, THI
KPUCTAJUIMYECKON PpEIETKM KOHKPETHOTO BEILIECTBA (ATOMHAs, MOJIEKYJSIpHasi,
VOHHAsl, METAJUIMYECKAs), XapaKTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMHPOBAHHOCTh YMEHHU YCTaHABJIUBATh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUI PACKPBHIBATH CMBICI NMEPUOANYECKOTO 3aKkoHa [l.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DyHKLUY;

C()OPMUPOBAHHOCTb YMEHUH XapaKTE€pU30BaTb 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproanueckoil CHCTEMBI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys HOHATHA «s-, P-, d-
DIIEKTPOHHBIE opouTanm, «9HEPreTUYECKue YPOBHI, OOBSICHATB
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHMX DJIEMEHTOB U UX COCAUHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cucrtemMpl XUMHUYECKHX 351eMeHTOB []. U.
Menneneena;

cOPMHPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  oOLIUE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYILECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNH COOTBETCTBYIOINX XUMUYECKUX PEAKLUI;

c(OpPMHPOBAHHOCTh YMEHUS KIIACCU(PUIIMPOBATh XMMHUYECKHE PEAKIUU IO
pa3IMYHBIM IPU3HAKaM (YUCIy M COCTaBy pEarupyroIlUX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEeHEH OKHUCIICHHsI AJIEMEHTOB, 0OpaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHUI COCTaBJISTh ypaBHEHUS PEAKUUl Ppa3IuUHbIX
TUIIOB, TIOJTHBIE U COKpPALIEHHBIC YPABHEHMSI PEAKIMi HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLIMU UAYT 10 KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TPOBOAUTH PEAKLMH, MOITBEPKIAAIOLIUE
KAUECTBEHHBII COCTAaB PAa3JIMYHbIX HEOPTraHWYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;



cOPMHUPOBAHHOCTh YMEHUH  PACKPBIBATh  CYIIHOCTh  OKHCIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMS 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEero Bo3aehctus (mpunuui Jle [latense);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEpU30BAThb XHWMUYECKUE MPOLIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C HCIOJb30BaHUEM
MOHATHUSL «MaccoBasi JI0Js BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B
IpU XMMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHMI COOJIIOAATh MIpaBUjia MOJIb30BAHUS XUMUUYECKOM
MOCy/IoOl U JTa0OpaTOPHBIM OOOpPYAOBaHUMEM, a TaKXE IpaBWiia OOpalIeHUs C
BEILIECTBAMH B COOTBETCTBHHM C MHCTPYKUHSMH IO BBIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

cOPMHUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMIOJHATH XUMHYECKUUN
AKCHEPUMEHT (pa3yIoKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONPENENICHUE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKON PEaAKIUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIC peaKIMu Ha cyibdaT-, KapOoHAT- U
XJIOpU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad MO
TeMaMm «Metamey u «Hemeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pPYIOBaHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKUHil U (HOpMyIUpOBaTh BBIBOJBI HA OCHOBE
ITUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKU aHAJIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJYYaeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKaIuu, HTepHeT u Apyrux);

chOpPMHPOBAHHOCT, ~ yMEHWH  COOMIOJaTh  MpaBuja  DKOJIOTHYECKH
1eJIecCO00pa3HOro TOBEAEHUS B OBITY W TPYAOBOH JEATENBHOCTH B IIENIAX
COXpaHEHHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTIEHHBIX BEIIECTB, IOHUMAs
cvbpicn mokasarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 00yYaroluxcsi ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHU;



JUISL CJHENBbIX W CIA0OBUIAIIMX OOYyYarOIIMXCS:

YMCHHUC HCIIOJIb30BAaTh

penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHAYECKHUX
dbopmy.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne a3/1eJI0B U TeM K 1 (winpposrie)
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11 CTPOCHHI 3 https://m.edsoo.ru/
OpraHM1eCKuX 4694650
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bytneposa
Hroro no pazneny 3
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2.3 2
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[IpupoaHbie bubnmnoreka
24 HUCTOYHUKHU 3 1 HOK
' YIJIEBOIOPOIOB U UX https://m.edsoo.ru/
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3(1)]4})],1 d69df650
3.3  VYrnemoubl 3 1 bubnmoreka
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1HOK
https://m.edsoo.ru/

d69df650
Htoro mo pazneny 13
Pa3znen 4. A3oTcoaeprkaniue opranHm4yecKkue COeIMHEeHHsI
A bubnuoreka
MUHBI.
4.1 AMUHOKHCIIOTHI. 3 HOK
Berxu https://m.edsoo.ru/
d69df650
Htoro mo pazneny 3
Pa3znea S. BbicokoMOJIEKYJISIPHBbIE COeIMNHEHU S
bubnuoreka
51 IInacTMaccel. 2 IHOK
' Kayuykn. Bonokna https://m.edsoo.ru/
d69df650
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO
YACOB I10 34 2 2
I[TPOI'PAMME
11 KUIACC
HaumeHnoBanmue p KosmnuecTBo yacoB DJIeKTPOHHbIE
n/n a3/1eJI0B M TeM Bcero KoHTpobHBI IpakTnyeck | (uudposbie)
MPOrpamMmmbl e padoThI ue padoTbl o0pa3oBaTte/ibH
ble pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
11 CrtpoeHune aTOMOB. 3 bubnuoreka [IOK
[Tepuonnueckuii https://m.edso0.ru/2
3aKOH U dd57f24
[Iepnonnueckas
cucTemMa
XUMUYECKUX
anemeHToB /1. 1.
MeHeneena
1.2 CrpoeHue BeniecTs 4 bubnuoreka
a. HOK
Mmoroo0pasue Be https://m.edsoo.ru/
IECTB 2dd57f24
1.3 XHWMHYECKUE PEAKIL 6 1 1 bubnuoreka
An HOK
https://m.edsoo.ru/
2dd57f24
Hroro mo pazneny 13
Pasnea 2. Heopranuyeckasi Xumust
2.1 Mertamibl 6 1 bubnuoreka
I[TOK
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https://m.edsoo.ru/
2dd57f24
2.2 Hemeraminl 9 bubnuoreka
HOK
https://m.edsoo.ru/
2dd57f24
2.3 CBs3b 2 Bubnuoreka
HEOPraHWYEeCKuX 1 HOK
OpraHUYECKUX https://m.edsoo.ru/
BEILIECTB 2dd57f24
Hroro no pazneny 17
Paznea 3. XumMusd u :Ku3HL
3.1 XuMus ¥ )KU3Hb 4 bubnuoreka
HOK
https://m.edsoo.ru/
2dd57f24
Hroro no pazaeny 4
OBIIEE 34
KOJIMYECTBO YACOB
I10 TTPOTPAMME
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