


INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo XMMHH Ha YpOBHE CpeaHero obuiero odpa3oBaHusi paspaboTaHa Ha OCHOBE
®deaepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanuny,
TpeOOBaHUIl K pe3yJbTaTaM OCBOEHHUs (eaepaabHON 00pa30BaTeIbHONW IMPOTPAMMBI CPEIHETO
obmero oo6pazoanus (POII COO), mnpencraBieHHBIX B DenepaqbHOM ToOCyIAapPCTBEHHOM
obpazoBatensHOM cTtangapre COO, ¢ yuérom Konuenmum mnpernonaBaHus y4eOHOro HpeaMera
«Xumus» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit denepamuu, pearn3yonux OCHOBHBIC
o0pa3oBaTelbHbIE MPOrPAMMBbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUS BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa a0 2025 rona» (Pacnopsxenue [IpaButenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0JI0B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OIPEICIICHUIO O0IIEeH CTpaTeruu
00yueHMsI, BOCOUTAHUSA U pa3BUTHUS 00ydaroIIMUXCs CPEACTBAMH yU4eOHOro npeamera « XuMush» 1Jis
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTAaBMJIM KOHLENTyanbHble nonoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH II€JIeH, COJepKaHus, Pe3ylbTaToB OOyueHHUs M TpeOOBAHUN K YPOBHIO
HOJrOTOBKH BBIITYyCKHUKOB.

Xumuueckoe  oOpa3oBaHHE, TOJy4aeMO€  BBIMMYCKHUKAMH  00111e00pa3oBaTeIbHON
OpraHu3alliy, SBJISIETCS HEOThEMIIEMOW YacThl0 MX 00pa3oBaHHOCTH. OHO CIYXKHT 3aBEpLIAIOIIUM
ATAINOM pean3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM YPOBHE KITIOUEBBIX IEHHOCTEH, IPUCYIITHX
LIEJIOCTHOM CHCTEME XHMMHUYECKOro 00pa3oBaHMs. OTH LIEHHOCTH KacaroTCs IO3HAaHUS 3aKOHOB
npupozsl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphbl YEIOBEKA, a TAKKE HKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U MPHUPOJHOHN cpene. Peamusyercs xumuyeckoe
oOpa3oBaHHe OOYyYarOIIMXCS HA YPOBHE CpPEAHEro 0OIero o0pa3oBaHHs CPEICTBAMU Y4eOHOTO
npeamera « XUMHA», COAEpKAHUE U TIOCTPOCHNUE KOTOPOrO ONpPEJeNeHbl B IPOrpaMMe 10 XUMHUU C
y4€TOM crneuu(UKH HayKH XUMMHM, €€ 3Hau€HHs B MO3HAHUM MPHUPOJbl U B MaTepUAIbHON KU3HU
o0miecTBa, a Takke C Y4ETOM OOIIMX IeJed M NPHHLHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit ®enepannu.

XUMHsI KaK JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0co0YyI0 pojib B COBPEMEHHOMN
[IMBWJIM3AIIMH, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyJbTyphl. OHa BHOCHUT CBOW BKJIaJa B
(dopMHpOBaHKE PAIMOHATILHOTO HAYYHOTO MBIIIJICHHUS, B CO3/JaHHUE LIEJIOCTHOTO MPEICTaBICHHS 00
OKpY’KalollleM MHUpe Kak O €IWHCTBE MPHUPOIBI M YelloBeKa, KOTopoe (GopMupyeTcs B XMMUU Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIEro MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKAY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJECHCTBYS ¢ IPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMHs CTajla HEOTheMIIeMOM

qaCTbIO MI/IpOBOI\/'I KYJBbTYPBHI, H€O6XO,Z[I/IMI:IM YCJIOBUECM YCIICHIHOTO TpyAa U JXKU3HU KAXKIOI'0 WICHA



oOmiectBa. CoBpeMEHHass XMMHS KaK HayKa CO3MJaTelbHasg, KaK HayKa BBICOKUX TEXHOJIOTHMM
HaIpaBlieHA Ha pelIeHUe TI00aTbHBIX TPOOJIEM YCTOWYHBOTO Pa3BUTHS Y€JIOBEUECTBA — CHIPHEBO,
HHEPTeTUYECKOM, MUILEBOM, IKOJOTHUECKON OE30MaCHOCTH U OXPaHBbI 370POBBSI.

B coorBercTBHMM ¢ OOmMMMH LEISIMH M TPUHIUIIAMU CPETHEro oO0IIero oOpa3oBaHUs
comepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb M3YYCHHS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO IMOATOTOBKY OOYYarOIIMXCsl, HEOOXOAUMYIO UM s
BBIPA0OTKM MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEIIHOTO BKIIOYECHHUS B KU3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBngomuMu rpeaMera «XUMHsD SBISI0TCA 0a30Bble Kypchl — « Opranuyeckas XUMUs»
u «O01as ¥ HeopraHu4eckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPIKAHUSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHWI MO HEOPTaHMYECKON XMMHHU (C BKIIOUECHUEM 3HAHUU U3
o0melt XuMUM) U opraindeckorl xumun. GopMUpPOBaHUE JAHHOW CHUCTEMBI 3HAHUW TIPH HU3YYCHUH
npeaMeTa o0ecreunBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCErO MHOT0OOOpas3usl BEIIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMUHU.

CrtpykTypa comepxkanusi KypcoB — «Opranuueckas xuMus» U «OO0Ias 1 HeoOpraHUudecKas
XUMUSD» cPOpMHUpPOBaHA B MPOTrpaMME MO XMMHHM Ha OCHOBE CHUCTEMHOIO IMOAXO0Aa K H3YUYEHHUIO
y4eOHOrOo MaTepuaiia ¥ OO0yCIIOBJI€HA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUNA Ha
ONpENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUH BEILECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHHM, a
TaK’)K€ Ha YPOBHE CTEPEOXMMHYECKMX M JJIEKTPOHHBIX IPEACTABICHHN O CTPOECHUU BELIECTB.
Cenenusi 00 HM3yyaeMbIX B Kypce BeEUIECTBaxX MAAlOTCSl B PAa3sBUTUU — OT YIJIEBOJAOPOIOB IO
CIIOKHBIX OHMOJIOTUYECKH AaKTHUBHBIX COCAMHEHHW. B Kypce OpraHMYecKod XUMHH MOJIydYaroT
pazBuTHe CHOPMUPOBAHHBIE HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs MEpPBOHAYAIBHEIC
MPEJICTABICHUSI O XMMHUYECKON CBsI3U, KJIAcCU(UMKAIIMOHHBIX NMPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, 0 XUMUYECKOW PEAKIHH.

[Ton HOBBIM yrioMm 3peHUst B mpeaMmeTe «XuMus» 0a30BOro YpOBHS paccCMaTpHBACTCS
W3YYCHHBII Ha YpOBHE OCHOBHOTO OOMIETO OOpa3oBaHHs TEOPSTHUECKUNM Marepual u
dakTosornuecKkrue CBEJEHUS O BEIIECTBaX M XMMHMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OOuas 1 HeopraHumyeckas XUMHsS» OOydYalOIIUMCS TMPEAOCTABISIETCS BO3MOKHOCTH OCO3HATH
3HAUEHUE MEePUOIUIECKOr0 3aKOHA ¢ OOMIETEOPETUUECKUX U METOAOJIOTHIECKIX TO3HIIHMA, TIy0xKe
MOHSITh UCTOPUYECKOE M3MEHEHUE (DYHKIUN 3TOTO 3aKOHA — OT 0000Mmaromneil 10 00bICHSIOMEH 1
MPOTHO3UPYIOILIEH.

Enunas cucrema 3HaHMM O BaKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U

IMPUMCHCHHUH, @ TAKKC O XUMHUUYCCKUX PCAKNUAX, UX CYHIHOCTH U 3aKOHOMCPHOCTAX IMPOTCKAHUA



JononHsieTcss B Kypcax 10 w11  kjaccoB  siieMEHTaMHM — COAEp)KaHUSA, HMEIOLIUMU
KYJIbTYpOJIOTHUECKUI M MNPUKIAJAHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TMOHUMAHUIO
B3aMMOCBSA3M XUMHMHM C JpPYIMMH HayKaMH, pacKpblBalOT €€ pOJb B II03HABaTEIbHON U
MPAKTUYECKON JESITeTbHOCTH 4YeJIOBEKa, CHOCOOCTBYIOT BOCHHUTAHHMIO YBaXKEHHUS K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUM U MPAKTUUYECKUX MNPUIIOKEHUN XUMUHU, TTOMOTAIOT BBIMYCKHHUKY
OPUEHTHPOBATHCSI B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX MPOOJieMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIUBATh WH(POPMAIMIO W TNPUMEHATh € Ui TONOJHEHUs 3HAHWH, pelIeHus
WHTEJUIEKTYAJIbHBIX M JKCIEPUMEHTAIBHBIX HCCIENOBAaTENbCKUX 3a1ad. B menom copepkaHue
yueOHOro npeamera «XUMHS» JAHHOTO YPOBHS M3Y4YEHHsS] OPHUEHTHPOBAHO Ha (OPMUPOBAHUE Yy
00yYaromuxcss MUPOBO33PEHUECKOW OCHOBBI JJIsi NOHUMaHHUS (QHIOCOPCKUX HJICH, TaKUX Kak:
MaTepHaJIbHOE E€IUHCTBO HEOPIaHMYECKOTO U OPraHMYeCKOro MHpa, OOyCIOBICHHOCTh CBOWMCTB
BEIL[ECTB UX COCTABOM U CTPOECHHUEM, TO3HABAEMOCTh IIPUPOJHBIX SIBICHUN MYTEM HKCIIEPUMEHTA U
pelleHHus TPOTUBOPEUMH MeEXAy HOBBIMH (aKTaMH M TEOPETUYECKMMHU MPEANnoChlIKaMH,
OCO3HAHHE POJIM XUMHUH B PEIICHUH SKOJIOTMYECKHX MpOOJIEM, a Takke MpodiieM cOepexeHus
HEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B nutane penienust 3a7ja4 BOCIIUTaHUS, Pa3BUTUS U COLUATM3AIMHN O0yYaIOIIUXCSl TPUHSTHIE
IporpaMMoil MO XHMMHHM IOAXOJAbl K OIPEACICHUIO COAECPKAaHUS W TOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (OPMHUPOBAHHE YHHBEpPCAIBHBIX Y4YeOHBIX JeMCTBUM, HMemux 0azoBoe
3HaYeHHE IS Pa3IMYHBIX BUJOB JIEATEIBHOCTH: PEIICHUs TPoOIeM, MOKMCKa, aHAIn3a U 00paboTKH
uH(poOpMalii, HEOOXOAUMBIX I MPHOOPETEHUs OIbITa MPAKTUYECKOW U HCCIIEI0BaTENbCKON
JIeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUN XUMUHU.

B npaktuke npenogaBaHus XMMUHU KaKk Ha yPOBHE OCHOBHOTO 00IIero oopa3oBaHusi, Tak U
Ha YPOBHE CPEJHEro oOImero o0pa3oBaHUs, MPHU OMpPEIEICHUHN COEePKATEIbHON XapaKTepUCTUKU
Hejael M3ydyeHus [peaMeTa HalpaBICHUEM IEPBOCTENIEHHOM 3HAYMMOCTH  TPAJULIMOHHO
npusHaércss  (GOpPMHUPOBAHME OCHOB XMUMHYECKOM HayKd Kak oO0JIacTH  COBPEMEHHOIO
€CTECTBO3HAHMSI, IPAKTUUECKOMN EATEIbHOCTH YEJI0BEKA U KAaK OJHOIO U3 KOMIIOHEHTOB MHPOBOM
KylabTypbl. C METOAMYECKOM TOUKM 3pEHHUS TAKOW MOIAXOJ K ONPEICIICHUIO LEeNed H3ydeHHus
IIpEeAMETA SIBJISIETCS BITIOJIHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pEHHs TJABHBIMU LEISIMH HM3Yy4YEHHUs IpeameTra «XuMus» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:

e dbopMUPOBaHHE CHUCTEMBI XUMHUYECKUX 3HAHUA KaK BaKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYyYHOW KAapTUHBI MHpAa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIE IIOHATHS,

q)yH,Z[aMeHTaJIBHBIG 3aKOHbBI U TCOpUHU XUMHUH, OCBOCHHUC $A3bIKa HAYKH, YCBOCHHC W IIOHHMAHUC



CYILIIHOCTH JOCTYIHBIX 0000IIEHNNH MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMIICHUE C HCTOpUEH MX
Pa3BHUTHS U CTAHOBIICHUS;

J dbopMUpOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX TTO3HAHMSI BEIIECTB
U XUMUYECKUX PEaKIUi, HEOOXOMUMBIX I NMPUOOpPETEHUS YMEHUN OpPHEHTHPOBATHCS B MHUPE
BEIIECTB U XMMHUYECKUX SIBICHUN, UMEIOIINX MECTO B MPUPOJE, B MPAKTUUECKON U MOBCEIHEBHOM
KU3HU;

J pa3BUTHE YMEHHUH M CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HAOJIOJAEHUEM U
OOBSICHCHMEM XHUMHUYECKOTO JKCIEPUMEHTA, COOJIOJCHHEM MpaBui OE30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.

Hapsimy ¢ sTtuMm, comepxaTenbHas XapaKTePUCTHKA IENiel W 3aJa4d M3ydeHUs MpeaMeTa B
IporpaMMe Mo XMMHHM YyTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMHU B
cucTeMe cpenHero oomero oopasoBanus. CeronHs B MPENoOJaBaHUU XWMUH B OOJIBIIEH CTETICHU
0THaéTCsl MPEANOYTEHUE MPAKTHUECKOM KOMIIOHEHTE COJIepKaHHsI 00y4YeHuUs, OpHEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMTYCKHUKA 0011€00pa30oBaTeIbHON OpraHu3aIuy, BIaICIONIEro He Ha0OpOM 3HAHUIA,
a (YHKIMOHANIBHON TPaMOTHOCTHIO, TO €CThb CHOCOOAMHM W YMEHHUSMU AaKTHUBHOTO IMOJIyYEHUs
3HAHUU U PUMEHEHUS UX B PEaJIbHOM KU3HHU ISl PEIlIeHUs] TPAKTUUECKHX 3a7ay.

B cBs3u Cc OSTUM Tpu U3yYEHUH TpeaMeTa «XUMHUS» JTOMHHHUPYIOIIEe 3HA4YCHHE
MPHOOPETAIOT TaKWe IeNN U 3a7a4uH, KakK:

ajanranus o0y4arommxcsl K yCIOBUSAM JUHAMHYHO Pa3BUBAIOLIErocss Mupa, GopMupoBaHue
UHTEJJICKTyaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITENILHOMY TPUHSATUIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX >KU3HEHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHKe Yy OOYyYalONIUXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMITETCHIIHH ),
UMEIOUINX YHUBEPCAJIbHOE 3HAYEHHE NJISl Pa3IMYHBbIX BHJIOB JEATEIHOCTH: PELIECHUS MPOoOieM,
NOWCKa, aHaiau3a u 00paboTku wuH(pOpMAIMK, HEOOXOIUMBIX [UIs MPHOOPETEHUs OIbITa
NESTENIbHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MECTO B IMO3HAHUU XUMHUH, a TaKXkKe ISl OIEHKU C
MO3HMILIMN HKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHHS BELIECTB U XMMUYECKHUX IPOIIECCOB Ha
OpraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, WHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIHOCOOHOCTEH
00yYaromuxcs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPHOOpeTaTh HOBBIE 3HAHUSA 10 XHMHU B
COOTBETCTBUHM C >KU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHbIE MH(OPMALMOHHBIC
TEXHOJOTHH JUIsl IOMCKa U aHajiu3a y4eOHON M Hay4YHO-TOMYJISIpHOM MHGOpMaluu XUMUYECKOTO

COJICPIKAHUS;



(dbopMHpOBaHHE U PA3BUTHE y OOYYAIOIIUXCS ACCOI[MATHBHOTO M JIOTHYECKOTO MBINUICHUS,
HAOJI0IATEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE 0COOCHHO HEOOXOAUMBI, B YaCTHOCTH,
IPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yJaronuxcsi yOekIEHHOCTH B TYMaHUCTUYCCKON HANPaBICHHOCTH XUMHH,
e€ BaXHOW pOJNM B pEIICHUH TJIOOANBHBIX TMPOOJIEM palMOHAIBHOTO MPHPOIOIIOBE30BAHHMS,
MIOTIOJTHEHHUSI DHEPIreTHUECKUX PECYpPCOB M COXPAaHEHHMsS NPUPOAHOTO PABHOBECHS, OCO3HAHUS
HE0O0XOIMMOCTH OEpeKHOT0 OTHOLIEHHS K MPUPOJE U CBOEMY 3JI0POBbBIO, a TaKXkKe MPHOOpPETEHHUs
OTIBITa WCIOJIh30BAHUS TOJYUYCHHBIX 3HAHWH JUIS MPHHSTHS TPAMOTHBIX PEIICHUH B CHUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBIICHUSMH.

B yuebHOM 1utane cpemnero oOmiero oOpa3oBaHus MpeaMeT «XHUMHS» 0a30BOro ypOBHS
BXOJMT B COCTaB MpeIMETHOM 00nacTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OOmiee 4uCIIO YacoB, OTBEAEHHBIX [UIS M3YYCHUs XMMHHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopazoBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 yaca (1 yac B Henenio), B 11 kiacce —

34 yaca (1 gac B HenemIo).



COJEPXAHUE OBYYEHUSA
OPTAHUYECKASA XUMUSA

TeopeTrudeckne 0OCHOBbI OPraHU4eCKO XUMHUHU

[IpenMer opraHnuyeckoil XuMuu: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B TMOIYYCHHUH
HOBBIX BEIIIECTB U MaTepuajoB. Teopus cTpoeHus opranndeckux coenuHenud A. M. bytneposa, eé
OCHOBHBIE TIONIOKeHUsA. CTPYKTypHBIE (hOPMYJIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHS, U30MEPHSL.
XuMu4deckasi CBA3b B OPraHUUECKUX COSAMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kinaccupuKaluyd opraHMYecKux BemnlecTB. HomeHkIaTypa opraHnyeckux
coeIuHEHUH (cucreMaTH4ecKas) U TpUBHAJIbHbIE HA3BaHMs BaKHEWUIINX NpEACTaBUTENCH KIaccoB
OpPTraHUYECKUX BEIIECTB.

DKCHepUMEHTAIbHBIE METOAbl U3YUYEHHUS BEUIECTB M HMX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKUX BEUIECTB M MaTepuajaMH Ha MX OCHOBE, MOJCIUPOBAHHE MOJEKYJI
OpPraHMYECKUX BEILECTB, HAOIIOACHNE U OMHCAHHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUIO
OpPTaHMYECKUX BEIIECTB NP HarpeBaHuH (TUIaBIICHUE, OOYTIIMBAHUE U TOPEHUE).

Yraesonopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHUU psaa. MeTraH W 3TaH — MNOpOCTEUIIne
MPEJICTAaBUTENIN ANKaHOB: (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaklUy 3aMEelIeHHs] U TOPEHHUS),
HaxXOJIEHUE B MPUPO/JIE, OJyUCHUE U MPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN Psifl. DTUIEH U MPOMHIIEH — MPOCTEHIINE
IPEJICTABUTENIN AJIKEHOB: (U3NYECKHEe M XHUMUYECKHME CBOMCTBA (peakluu TUAPUPOBAHUSA,
raJIorTeHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEpU3allin ), OJIyYeHHe U TPUMEHEHHUE.

Anxanuensl: OyrtanueHn-1,3 u MetwiOyraaueH-1,3: cTpoeHue, BaKHEWIINE XHUMHYECKHE
cBoMcTBA (peakuus noaumepusauun). [lonyyeHne CHHTETHYECKOTO KayyyKa U pEe3UHBI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKHH psl. AINCTHICH —
MIPOCTEHUININNA TPEICTABUTENh aJKHHOB: COCTAaB, CTPOCHHE, (PU3MUECKHEe M XMMHUYECKHUE CBOWMCTBA
(peakuuu THAPUPOBAHUS, TAIOTCHUPOBAHMS, THAPATAIINH, TOPSHHS ), TOTyYeHUE U IPUMEHEHHE.

Apensl. beHson: cocrtaB, cTpoeHHe, (U3MUECKHE W XUMHYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHUST W HUTPOBaHUA), IMOJIY4YEHHE U MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue c80UCMBA (PeaKyuu 2al02eHUPOSAHUS U HUMPOBAHUS), NOJYYEHUe U
npumenenue.  TOKCHMYHOCTb  apeHOB. I'eHeTmdeckas  CBsSI3b  MEXIy  YIJIEBOJOPOAAMH,
MPUHAUISKALMMHU K Pa3IMYHBIM KJaccaM.

[IpupoaHble WCTOUYHUKH YTIIEBOAOPOOB. [IpupoaHbIi ra3 U MOMyTHBIE HEPTSHBIE Ta3bl.

Hedtp u e€ nmpoucxoxaenue. CrocoObl nepepaboTky He(DTH: MEPErOHKA, KPEKUHT (TEPMHYECKHUH,



KaTaJUTHYeCKuil), muponu3. [IpoaykTsl nepepaboTku HEPTH, X MPUMEHEHUE B MPOMBIIUIEHHOCTH
U B ObITy. KaMeHHBIH yTroyib U POAYKTHI €T0 MepepadoOTKH.

DKCHEepUMEHTAIbHBIE METOAbl MU3YUYEHHUS BEUIECTB M MX NPEBPALICHUN: O3HAKOMIICHHE C
oOpa3uamu MjaacTMacc, KayduykoB M pe3uHbl, koiekuuu «HedTts» u «Yrompy», mMoaenupoBaHue

MOJIEKYJI YIJIEBOAOPOJOB M TaJlOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW paboThI:

NIOJy4Y€HHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Borlunicnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 0OBbEMa, KOJIWYECTBA
MCXOJHOIO BELIECTBA WM MPOAYKTA PEaKlMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO
U3 HUCXOJHBIX BEILECTB WM IIPOTYKTOB PEAKIIUN).

Kucnopoacoaepxamnue oprannyeckue coeANHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON U 3TAHON: CTPOEHHE, (PU3UUECKHe U
XUMHYECKHE CBOWCTBA (pEaKkIMU C aKTUBHBIMH METaJUlaMH, TaJIOI€HOBOJAOPOIAaMH, TOpEHue),
npuMeHeHne. BogopoaHbie cBs3u MeXy MOJIEKYJIaMU CIIUPTOB. [[eficTBUE METaHOIA U 3TaHOJIa Ha
OpraHM3M 4YeJIOBEKa.

MHoOroaTroMHble CIHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOCHUE, (U3HUECKUE U
XMMHYECKHE CBOICTBa (B3aMMOJEICTBHE CO ILIEJIOYHBIMU METajUlaMH, KaUeCTBEHHAs peakius Ha
MHOrOaTOMHbIE CcHUpThl). JlelicTBue Ha opraHu3M 4enoBeka. [IpumeHeHHe mMMLEepUHA U
TUJICHTJIUKOJISL.

®DeHoJI: CTPOCHHUE MOJIEKYJIbI, ((U3NYECKUEe U XUMHUUECKHE CBOKWCTBA. TOKCHUYHOCTH (peHoIa.
[Ipumenenue denomna.

Anpnerunsl U kemownvl. DopManbleTuia, aneTaldbAETHI: CTpOCHHUE, (u3nueckue Hu
XMMHYECKHE CBONCTBA (pEakUMM OKHUCICHUS M BOCCTAHOBJICHHS, KAaueCTBEHHBIE pEaKLUn),
MOJIyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOTHL. MypaBbHHasi U YKCYCHasi KHCIIOTBI:
CTpoeHue, pU3NUYecKue U XUMHUYECKUEe CBOWCTBA (CBOMCTBA, 0OIIME s Kjacca KHCIOT, PeaKLus
TepudUKanMM), ToNydyeHHne | npuMeHeHue. CTeapuHOBass W OJEUHOBAas KHUCIOTHI Kak
MPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mblila KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX
MOIOIIIeE IEHCTBUE.

CrnoxHble >QHUpPHl KaK MPOU3BOAHbIE KapOOHOBBIX KHCIOT. ['MAPOIHM3 CIOXHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [Ipumenenune xupoB. buonorudeckas poiib KUpPOB.

VYrieBonbl: cocTaB, KiaacCU(pUKAIUS yTIEBOAOB (MOHO-, IU- U TOJIMCAaxapuabl). [ moko3a —
IpOCTEHIINKA MOHOCaxapua: OCOOCHHOCTHM CTPOCHUS MOJIEKYJbl, (U3NYECKHE U XHUMHUYECKHE

cBo¥icTBa (B3auMoaeicTBue ¢ ruapokcuaom meau(ll), okucieHne aMMuauHbIM PacTBOPOM OKCHJIA



cepedpa(l), BoccraHOBjCHHME, OpOKEHHE TIIFOKO3BI), HAXOXJIECHHE B TPHUPOJE, NPHUMEHEHHE,
ounonoruveckas poiib. @otocunres. PpykTo3a Kak H30Mep TIHOKO3HI.

Kpaxman u nemmono3a Kak mpupojHbie moiauMmepbl. CTpoeHHe KpaxMmana H IeJITIOI036I.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaYeCTBEHHAs peaklus ¢ HOJ0M).

DKCriepuMEHTAIbHbIE METOJbl HM3yUEHHUs BEIIECTB W HX MPEeBpaILEeHUIl: MpOoBeIcHHE,
HaOJI0/IEHUE U OMMCAaHUE JEMOHCTPAMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIINH
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHe dTaHola okcuaoM wenu(ll)), MHOTOaTOMHBIX CHUPTOB
(B3aumogerictBue riuiepuHa ¢ ruapokcuaom meau(ll)), ampnerugoB (OKMcIeHHE aMMHAYHBIM
pactBopoMm oxcuma cepebpa(l) u ruppoxcumom menu(ll), B3auMozeiicTBUe Kpaxmayia C HOIOM),
IPOBE/ICHUE NMPAKTHUECKONU PabOTHI: CBOMCTBA PACTBOPA YKCYCHOW KHUCIIOTHI.

Pacué€rnpie 3amaun.

Borunicnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 0OBbEMa, KOJIWYECTBA
MCXOJHOIO BELIECTBA WM MPOAYKTa PEaKMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OHOTO
U3 UCXOJIHBIX BEIIECTB WJIH MPOTYKTOB PEAKIIUH ).

A30TcoaepKalliie OpraHnyecKre COeTUHEHHUS.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHnyeckue coeAuHeHus. PU3nYecKue U XUMHUYECKHe
CBOMCTBAa aMHMHOKHCIOT (Ha NpUMepe TJMIKHA). buoiornyeckoe 3HaYeHHE aMHHOKHCIIOT.
Ilentusr.

benku kak mpUpOIHBIE BHICOKOMOJICKYJISIPHBIE coeAnHEHHs. [lepBUdYHAas, BTOpWUYHAS H
TpeTU4YHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa OEIKOB: THJPOJU3, JeHATypalus,
KaueCTBEHHbIE PEeaKINK Ha OENKHU.

DKCIepUMEHTANIbHBIE METOJbI W3YYCHHUS BEIIECTB M WX MPEeBpAlICHUI: HAOIIOJIECHUE U
OTHMCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JIEHATYpaIlis OCIKOB IMPU HATPEBAHWUH, IIBETHBIC PEAKIIMH
OenKoB.

BbicokomosiekysipHble coeJUHeHHs

OcCHOBHbBIE TIOHATHS XWMHH BBICOKOMOJICKYJISIDHBIX COCJIMHECHUN: MOHOMEp, MOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb MOJIMMEPHU3AIUH, CPEIHSS MOJIEKYJsipHas Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJMMEpU3alysl U MOJMKOHACHC ALK

DKcriepuMEHTAIbHbIE METOJIbl M3Y4YEeHMsI BEUIECTB W HMX MpEBpallleHUH: O3HAKOMIIEHUE C
o0pa3iaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpenMeTHbIe CBS3U.

Peanuzanust MexnpeaIMeTHBIX CBS3€H NMPU M3YYEHUU OpraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIOIb30BaHHE KaK OOIIUX €CTeCTBEHHO-HAyYHbIX MOHSATHH, Tak H

HOHHTHﬁ, ABJIIIOINUXCA CUCTCMHBIMU I OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.



OOmrre ecTecTBEHHO-HAYYHbIC TOHSITHS: SBJICHNUE, HAYYHBIN ()aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, Kiaccu(uKauus, MNEePHOAMYHOCTb, HAOIIOACHUE, H3MEPEHHUe, HKCIEPUMEHT,
MOJICIIUPOBAHUE.

®dwusmka: Marepus, YHEPTUs, Macca, aTOM, DJIEKTPOH, MOJICKYJa, JHEPTETHUECKUI YPOBEHb,
BEIIIECTBO, TEJIO, 00BbEM, arperaTHOEe COCTOSIHHE BEIIECTBa, (PM3MYCCKHE BETMYMHBI M SAMHUIBI UX
U3MEpEHUsl.

buonorusi: kinerka, opranusM, Ouocdepa, oOMeH BemIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIEeCTBA (OCIKH, YTIEBOABL, KUPHI, DEPMEHTHI).

['eorpadus: MuHEpabI, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nuIEBbIe MPOIYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHMS, MOIOIIME CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHUE Ipernaparhbl, MaTepHaabl U3 MCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA

BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYyYaroIIUMUCS
nporpaMM CpeaHero ooImero oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM).
Hayuno-MeTonnyeckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MTPOTrPaMM
cpeaHero odmiero 06pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM € CHUCTEMHO-ACSATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHUS MpeaMeTa « XUMHUS» Ha YPOBHE CPEIHEro 00Imero oopa3oBaHus BBIICIICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUMCKOW TpakIaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIPEACIICHHIO;

HaJIM4YMe MOTHUBALIUU K O0YYCHHIO;

L[EJICHANIPABICHHOE DPA3BUTHE BHYTPEHHUX YOEKACHUH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TPAJAHUIINKI 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalomuXCsi PYKOBOJCTBOBATHCS B CBOCH JCSATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPHUCYLUIUMHU  IEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIM4ue TPABOCO3HAHMUSA HKOJIOTMUYECKOM KyJIbTYphl M CHOCOOHOCTH CTaBUTh ILENU H

CTPOUTH KU3HCHHBIC IJIAHBI.



JlnuHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeETa « XUMHUS» JOCTUTAIOTCS B €MHCTBE Y4eOHOM
U BOCHHUTATEIbHOU ACATCIIBHOCTU B COOTBCTCTBHU C T'YMaHHUCTHYCCKUMH, COLUOKYJIBTYPHBIMHU,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH W HJI€AIaMU POCCHICKOTO TPa)KTaHCKOTO OOIIeCcTBa,
OPUHATHIMU B OOIIECTBE HOPMAMHM W TpaBUJIaAMHU TOBEICHHS, CHOCOOCTBYIOIIMMHU MpoOIleccaM
CaMOIIO3HaHUs, CAMOPAa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS INYHOCTH 00YYaIOIINXCS.

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS INpeaMeTa «XUMHS» OTpaxaroT c(HOPMHPOBAHHOCTD
OIIBITA II03HABATCILHOU U HpaKTquCKOﬁ ACATECIIbHOCTHU 06yan0mec;1 o pcajin3alilul IPUHATHIX B
oOmiecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxxaaHCcKOro BOCIMTAHMS:

OCO3HaHUuA 06y‘-IaIOH_II/IMI/ICSI CBOMX KOHCTUTYLIMOHHBIX IIpaB U O6$I33.HHOCTCI>1, YBaAXCHUA K
3aKOHY U MPABOMOPSIIKY;

MPEJICTaBICHUs] O COLUANbHBIX HOPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOLICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENBHOCTH MPHU CO3JAaHUU YUEOHBIX MPOEKTOB,
pCHICHUN y‘-I€6HI>IX 1 NIO3HABATCJIbHBIX 3a1a4, BBIIIOJJHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB;,

CIIOCOOHOCTH MOHHMMATh W MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThI IPYTrHX
IIPU aHaJIM3€ Pa3INYHBIX BUIOB YUEOHOMN AESITEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

HEHHOCTHOI'O OTHOLICHUSA K HCTOPUICCKOMY U HAYYHOMY HACJICIUIO OTEUECTBEHHOU XUMHU,

yBaXEHHsI K MpollecCy TBOPUECTBA B OO0JIACTH TEOPUM U TMPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JIOCTHXKEHUS HAyKH €CThb pe3yJbTaT JIUTENbHBIX HaOII0JeHU,
KPOMOTJIMUBLIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, TIOCTOAHHOI'O TPpyda y‘-IéHBIX U MMPAKTUKOB;

HHTCpCCa MW IO3HABATCIIbHBIX MOTHUBOB B TMOJNYYCHHU U TMOCICAYIOIICM aHaJIu3¢C
nH(}OpPMaLIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CHOCOGHOCTI/I OLCHUBATh CUTyalluU, CBA3AHHBIC C XUMHWUYCCKUMU ABJICHUAMU, U [IPUHUMATDH
OCO3HAHHBIE PEeIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE TMOBEACHHE U TOCTYNKH CBOMX TOBapHIIEH ¢ MO3UIMIL
HPAaBCTBCHHLIX WU IMPABOBLIX HOPM U OCO3HAHHC HOCJIG,Z[CTBI/Iﬁ 9TUX IMOCTYIIKOB,

4) popmMupoBaHMS KYJIbTYPHI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3I0pOBOrO0 M 0Oe3omacHoro obOpas3a JKW3HH, HEO0OXOJAMMOCTH

OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;



coOIO/IeHHsT TpaBWJI O€30MacHOTO OOpaIeHusi C BEHIECTBAMU B OBITY, ITOBCEIHEBHOMU
KU3HU U B TPYJAOBOU JIEATEIBHOCTH;

MOHUMAHUS IICHHOCTH TIPaBUJI WHIWBUAYAIHHOTO U KOJUIGKTHBHOTO O€30MacHOrO
MOBE/ICHUS B CUTYAIIUAX, YITPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCJIEICTBUN W HENPUSTHUS BPEIHBIX HpPHUBBIYEK (YNMOTPEOIEHUs alKoroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIEIOBAaTEIbCKOW  JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JESITEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE B PEIICHUUM TMPAKTUYSCKUX 3a7ad  COIHAIBLHOMN
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUYECKOMY H3yUeHHUIO Mpodeccuil pa3inuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH M0 XUMUH;

YBaXCHHUSI K TPYY, JIOJSM TPyAa U pe3yJabTaTaM TPYI0BOU JAESTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MHIUBUAYAILHOW TpaeKTopun oOpa3oBaHus, Oyayiei
npodeccuu U peanu3aluu COOCTBEHHBIX XHU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0J10rMYeCKOr0 BOCTIUTAHUS

HKOJIOTUYECKHU IIeJIECO00Pa3HOTO OTHOIICHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMaHUsI TJI00aIbHOIO XapakTepa 3KOJOTHYECKHX MpoOeM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATIBHOM CPEBL,;

OCO3HaHUs HEOOXOJUMOCTH HUCIOJIB30BAHUS JOCTIKEHUN XWMHUU AJI PELICHUS BOIPOCOB
PaILMOHATILHOTO MPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUATHS ACHCTBUH, MPUHOCAIIMX BpEI OKPYXAIOIIEH NPUPOIHOU Ccpene,
YMEHHS TMPOTHO3UPOBATH HEOIArONMPUATHBIE ASKOJOTHMYECKHUE TOCIEACTBUS MPEeANPHHIMAESMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIM4YUs Pa3BUTOTO HKOJIOTMUYECKOTO MBILIUICHUS, SKOJIOTMYECKON KYyJIbTYpbI, OIbITa
NESATENIbHOCTH  DKOJIOTUYECKOM  HAmpaBJIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCS UMH B
MO3HABATEILHON, KOMMYHUKATUBHON M COLMATBHOW MPAKTHKE, CMIOCOOHOCTH M YMEHHS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOpOOHH;

7) HIEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS

HaYKH U OOIIECTBEHHOW MPAKTUKH;



MOHMMaHMs CHeuM(UKH XUMHMHM Kak HayKHM, OCO3HaHUs €€ poiu B (OPMHPOBAHUU
palMOHAIFHOTO HAayYHOT'O MBIIUICHHUS, CO3/IaHUM IIEIOCTHOTO IPEACTaBICHUS 00 OKpYXKaromem
MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKA, B TIO3HAHUM NIPUPOAHBIX 3aKOHOMEPHOCTEHN U pelIeHUN
Ipo0JIeM COXpaHEeHHsI IPUPOTHOIO PABHOBECHS;

yOex1EHHOCTH B 0COOOM 3HAYUMOCTH XUMHMM [UId COBPEMEHHOH LMBMIM3ALMU: B €€
TYMaHHCTUYECKOH HANpaBICHHOCTH M BaKHOM pOJIM B CO3JaHMM HOBOM 0a3bl MaTepUalbHOU
KYJIbTYpBI, PEIICHHH TI00aNbHBIX MPOOJIeM YCTOWYMBOIO pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
9HEPreTU4eCcKoi, MUIEBON U HKOJIOTMYECKON 0€30MacHOCTH, B pa3BUTHH MEAMLIMHBL, 00eCIIeUeHUH
YCIIOBHH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(MOPTHOM JKU3HU KaXK0T0 4IeHa 00I1eCTBa;

€CTECTBEHHO-HAYYHOH TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTHM METOJOB  IIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIONIb30BaTh MOJy4daeMble 3HAHHS IS
aHaIu3a U OObACHEHUs SIBICHUM OKPYXKAIOIIEro MUpa U MPOUCXOAALINX B HEM U3MEHEHUH, yMEHUs
JienaTb 0OOCHOBAaHHBIE 3aK/IIOUEHHsS] HA OCHOBE Hay4HbIX ()aKTOB M MMEIOIIUXCS JAAHHBIX C LEIBIO
IIOJIyY€HUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaAMOCTOSITETILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJISl PELICHUs MTPOoOieM B
pEaJIbHBIX KU3HECHHBIX CUTYallUsAX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY I1OJTyYEHHIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUH C )KU3HEHHBIMU OTPEOHOCTIIMH;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3M4YHBIX chepax mpodhecCuoHaIbHOM NeITeTbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHS Y4yeOHOro mpeamera «XUMHS» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HAUUMBbIE I (DOPMHUPOBAHUS MHPOBO33PECHUS OOYYAIONIMXCS MEKAMCIUIIIMHAPHBIC
(MeXTIpeAMETHBIE) OOIIeHaYYHbIE TOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTHHBI MUPA U
cneun(uKy METONOB IO3HAHMS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEILECTBO,
SHEprusi, SBICHHE, IMPOLECC, CHCTEMa, HAay4HbIH (akT, MPUHIUI, TUIMOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsI, HCCIEA0BaHNE, HAOII0ICHUE, N3MEPEHHE, SKCIICPUMEHT U IpyTHUE);

YHHBEpCaJIbHBIC YUeOHbIE AeHCTBUS (TT03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIISTUBHBIC),
oOecnieunBaromue (GopMUpoBaHHE (PYHKIIMOHAIBHOW TPaMOTHOCTH W COLMAIBHON KOMIIETEHIIMU

00y4armuxcs;



CIIOCOOHOCTh ~ OOYYaloOIUXCS  KMCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILIUHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHWS W YHUBEpCalIbHbIC Y4YeOHBIE JCHCTBHS B TO3HABATEIBHOU U
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl  OTPAXKAIOT OBJIAJICHWE YHUBEPCATHLHBIMH  yYEOHBIMHU
M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JEHCTBUSIMM.

OBJaieHHe YHUBEPCAIbHBIMYU YUeOHBIMHU MMO3HABATEIbHBIMU AeHCTBUAMM:

1) 6a3oBble JIOTUYeCKHUeE TeiiCTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBaTh M  aKTyaIM3UpOBaTh NPOOIEMy, BCECTOPOHHE €&
paccMmaTpuBarh;

OMpeNeNsaTh LENu JeATEeTbHOCTH, 3aJlaBas HapameTpbl U KPUTEPUM HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YNbTAThl AEATEIHLHOCTH C MOCTABJIEHHBIMU LEISIMU;

WCMOJIb30BaTh MPH OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKA TOHSATUH W  yCTAHABJIMBAaTh MX B3aWMMOCBA3b, HCIOJb30BAThH
COOTBETCTBYIOIINE MOHITHS JUIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPHUH TS KIIACCU(DUKAIIMY BEIIECTB U XUMHUYECKHIX PEAKIIHIA,

YCTaHaBJIUBATh IPUUYUHHO-CIEACTBEHHBIE CBA3U MEXKY N3y4aeMbIMU SBJICHUAMU;

CTPOUTD JIOTHYECKUE PACCYkKICHHS (MHIyKTUBHBIC, IETyKTUBHBIC, 10 AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M TMPOTUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOILI U
3aKJIFOYCHUSI;

MPUMEHATHh B TPOIECCE MO3HAHUS, MCIOJIb3yEeMble B XMMHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNIH, TIPEOOPa30BLIBATH MOJICIBHBIE MPEJICTABICHUS — XUMUYCCKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHYeckass Qopmylia, ypaBHEHHE XHMHUYECKOH pEakIuu — TpH PEHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUUECKUX 3aJ]a4, MPUMEHITh HAa3BaHHbIE MOJEIbHbIC MPEACTABICHUS IS
BBISBJIICHUS XapaKTEPHBIX MPU3HAKOB N3yYaE€MbIX BEIIECTB U XUMHUYECKUX PEAKIUM.

2) 0a30Bble HCCIeA0BaTEIbCKHE TeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIU;

dbopMynupoBaTh [ENW W 3a7a4d  UCCICNOBAaHUS, WCIOIL30BaTh IOCTABIECHHBIC U
CaMOCTOSITENIbHO COPMYTUPOBAHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA TMO3HAHUS M OCHOBBI IS
(GhopMHUpPOBaHMSI TUIIOTE3HI TIO MMPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIQJIETh HABbIKAMH CAMOCTOSITEJIbHOTO TUIAHHUPOBAHUS U MPOBEACHUS YUEHUUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHsI HAONIOAATH 3a XOJOM MPOIECcCca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €ro pe3ynbTar, (popmynupoBaTh OOOOIIEHHWS ¥ BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEIOBAHUSA, COCTABJIATH OOOCHOBAaHHBIM OTUYET O MPOJCIIAHHON

pabore;



MpuoOpeTaTh OMNBIT YYCHUYECKOM MCCIIENOBATEIbCKOM ¢ TPOEKTHOW JEeSTEIHHOCTH,
MPOSIBIISATE  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIPHOMY IOMCKY METOJIOB PEIIeHUs
MPAKTUYECKUX 337124, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUSI.

3) padora c unopmaunmeii:

OPUEHTHPOBATHCS B  Pa3IMYHBIX HCTOYHMKAX HMHpopManuu (Hay4HO-TIOMYJIsIpHAs
aUTepaTypa XUMHUYECKOTO COJEp)KaHWs, CHOpaBOYHBIe mocobus, pecypcel HHTepHeTa),
AHATM3UPOBATH MHPOPMAIIMIO PA3IUIHBIX BHIOB U (OPM MPEACTABICHUS, KPUTUYECKU OLICHHUBATH
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl UM NPUMEHATh pa3IMYHbIE METOJbl MpU TIOUCKE U O0TOOpe
uH(pOpMaIUK, HEOOXOAUMOM JIJIsl BBIMIOTHEHUS YIeOHBIX 3aa4 ONPeAeNEHHOTO THTIA;

MpUOOPETaTh OMBIT KCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHA M
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHUMAIBHYIO (hopmy mpeacTaBieHHs HHPOPMAIHMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYyTHE);

UCIONIb30BAaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBa MpH paboTe C XUMHUYECKOU
nHpopMaIyen: MPUMEHATh MEXKIpeAMETHBIC ((HPU3NIECKHE U MaTEeMaTHYCCKUE) 3HAKU U CHMBOJIHI,
dbopmyel, a0OpeBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPe0Opa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH.

OBiajieHHe YHMBEPCAJILHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

3aJlaBaTh BOIMPOCHI MO CYIIECTBY 00CYKJaeMOil TeMbl B XOJ€ IUaNora W/Wid IUCKYCCHH,
BbICKa3bIBaTh HJeH, (OPMYIHpPOBaTH CBOM MPEMAJIOKEHHUS OTHOCUTEIBHO  BBIMOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTAIMe pe3yJIbTaTOB IMO3HABATEIHHON JESITEIbHOCTH, MOTYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHIMOJIHEHUH XUMHYECKOI0 SKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIIEJOBAHUIO CBOMCTB M3yYaeMbIX BELIECTB, pealu3aldd yueOHOro
npoekta W (HOpPMYIHpPOBATh BBIBOJBI IO pe3yJdbTaTaM MPOBEAEHHBIX HCCICIOBAaHUN MyTEM
COTJIACOBaHUs MO3UINI B X0/1e 00CYKIEeHUS 1 OOMEHA MHEHUSIMHU.

OBnajeHne YHMBePCAJIbHBIMH PeryJ/siTUBHBIMU AeiiCTBUSMM:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYIIECTBISITh CBOI MO3HABATENIbHYIO JESTENbHOCTD,
ompezenss e€¢ MeTu W 3aadd, KOHTPOJIHPOBATh M IO Mepe HEOOXOAUMOCTH KOPPEKTUPOBATH
npeyiaraeMblii aTOPUTM JCHCTBHI TPHU BBIMOJHEHUU YYEOHBIX M HMCCIEAOBATEIbCKUX 3aJad,
BBIOMpAaTh Hanbosee dPPEKTUBHBIA CIIOCOO MX pelieHUs ¢ y4ETOM TOJYyYCHHs] HOBBIX 3HAHUU O
BEIIECTBaX U XUMUYECKUX PEaKLUAX;

OCYHICCTBIIATL CAMOKOHTPOJIb cBoeH ACATCIIBHOCTH HAa OCHOBEC CaMOaHalIn3a U CaMOOILICHKH.



INPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsD> OTPAKAIOT:

c(hOPMUPOBAHHOCTH MPEICTABICHUA O XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpA, POJIM XUMHUHU B TIO3HAHWM SIBICHUH NPUPOABI, B (HOPMHPOBAHUHM MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAaMOTHOCTH, HEOOXOAUMOW /Jisi pelIeHUS
MPAKTUYECKUX 3aad M D3KOJOTHYECKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0pPOBBIO HU
MIPUPOJHOM CpeliE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJIAraroliue
MOHSTHUS (XUMHUYECKHIA 3JIEMEHT, aToM, 3JIEKTPOHHAs 000J0YKa aToMa, MOJIEKYJa, BaJIEHTHOCTb,
3NEKTPOOTPHULIATENILHOCTh, XUMHUYECKasl CBS3b, CTPYKTypHas Qopmyina (pa3BépHyTas H
COKpaléHHas1), MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIIepOIHbIN ckeneT, GyHKIHOHAIbHAs
rpyIa, paauKai, U30MEpUsi, U30MEPbI, TOMOJIOTHUYECKUHN Psil, TOMOJIOTH, YTIIEBOAOPOAbI, KUCIOPO
U a30TCOoAEpkallue COEIUHEHHS, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE
COCIMHCHMS); TCOPUU M 3aKOHBI (TEOpUsl CTPOCHHS OpraHudeckux BemecTB A. M. Bytieposa,
3aKOH COXpAaHEHMsSI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHUMHUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIekKAllUe B OCHOBE IOHMMAaHUS NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SIBICHUH, (AKTOJIOTMYECKUE CBEIEHUS O CBOWCTBAaX, COCTaBe, IMOJYYCHUHU H
0€30MacHOM HCIOJIb30BaHUM BAXKHEUIINX OPraHMYECKHUX BEIIECTB B OBITY M MPaKTHYECKOU
JIeATEIbHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUW BBISBISATh XapaKTepPHBIC MPHU3HAKU TMOHSITHH, YCTaHABINBATH
UX B3aUMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSATUS MPHU OMUCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPraHUYECKUX COCTMHEHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaLIEHHOM) (HhOpMyNT OPraHMYECKUX BELIECTB U
YpaBHEHUN XUMHUYECKUX PEAKIMi, U3rOoTaBIMBAaTh MOJEIN MOJEKYJ OPraHMYEeCKUX BEIECTB IS
WJUTFOCTPALIMM X XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAAJIE)KHOCTh M3YUEHHBIX OPraHUYECKHX
BEIIECTB 10 HUX COCTaBy M CTPOGHUIO K OINpeNeNéHHOMY KIaccy/TpyIme COeTUHEHUN
(YyraeBoZopobl, KUCIOPOJ U a30TCO/AEPIKAIINE COSAUHEHUS, BHICOKOMOJIEKYIISIPHBIE COSIUHEHMS),
JaBaTb WM Ha3BaHUs 1o cucreMarnueckod HomeHkiatype (IUPAC), a Takke NpPUBOIUTH
TPUBHAJIbHbIE Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIEeCTB (PTUJICH, MPOMUJIEH, AalleTUJICH,

STUJICHIJIMKOJIb, TIUIEPUH, (peHo, popMabaerull, aneTalbIerua, MypaBbuHas KHCI0Ta, YKCyCHas



KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTeapUHOBas KUCJIOTA, INII0K03a, PpyKTO3a, Kpaxmall, LeJUI003a,
TJTUIMH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICNIATh BUABl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHEIC),

c(OPMUPOBAHHOCTh YMEHUSI MPUMEHATH TOJOXKEHUS TEOPUM CTPOEHHUS OPraHWYecKUX
BemecTB A. M. BytnepoBa nnsi 0ObSCHEHUS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHMs MacChl BEILIECTB;

cOpPMUPOBAHHOCTh YMEHHUI XapakTepu30BaTh COCTaB, CTpoeHHe, (U3MUecCKue U
XMMHYECKHE CBOWCTBA TUIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKHX BEIIECTB
(MeTaH, TaH, STWICH, MPOIMUJIIEH, alleTHIIeH, OyTanueH-1,3, metunOyraauen-1,3, 6eH30J1, METaHOII,
9TaHOJ, JTUICHIJIMKOIb, TIUIEPHUH, (DEHOJN, aleTalbJIeru/l, MypaBbUHAs U YKCYCHas KHCIOTHI,
[II0KO03a, KpaxMall, IeJIJTI0103a, aMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh F€HETUUECKYIO CBS3b
MEXIy HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XHUMHUYECKHMX pEaKIMid C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO ChIPhs (HE(DTh,
IPUPOJHBIN Ta3, Yroip), crnocoObl UX MepepabOTKH K TMPAKTUYECKOE MPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(hOpPMUPOBAHHOCTh YMEHUI TIPOBOJAUTH BEIYUCICHUS TI0 XUMHYECKUM YPABHEHHUSIM (MAaCCHI,
00BEMa, KOJTMYECTBA HCXOIHOTO BEIIECTBA MU MPOIYKTA PEaKIUU 1O U3BECTHBIM Macce, 00bhEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB HJIK MPOJYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUHN BIIQJIETh CUCTEMOM 3HAHWUU 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHUS, UCTIOIh3yEeMbIX B XUMUU MIPH U3yUEHUH BEIIECTB U XUMUYECKUX sIBIICHUH (HaOII0eHHE,
U3MEpPEHHE, FKCIEPUMEHT, MOJACIUPOBAHKE), UCIIOJIb30BaTh CUCTEMHbIE XUMUUYECKHE 3HAHUS IS
NPUHATHUST PELIEHUl B KOHKPETHBIX >KM3HEHHBIX CHUTYallUAX, CBA3aHHBIX C BEIIECTBAMH U MX
MPUMEHEHUEM;

c(hOpPMUPOBAHHOCTh YMEHHU COOIOAATh MPaBHJIA IMOJH30BAHUS XUMHYECKOW IMOCYION U
71a00paTOpHBIM O00OPYJOBAaHUEM, a TAaK)Ke MpaBHJia OOpalleHHsI C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHUIO JTA00PAaTOPHBIX XUMUUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW IMJIAHUPOBATh M BBHIMNOJIHATH XUMHUYECKUN HKCIIEPUMEHT
(mpeBpaleHusi OPraHUYECKUX BEIIECTB MPU HArpeBaHHUM, IMOJyYCHHUE JITUJICHA U U3YYCHHUE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIIMU OPTAaHMYECKUX BEIECTB, JCHATypalus OCIKOB MPU HATPEBAHHH,
IIBETHBIC PEAKIIMN OCJIKOB) B COOTBETCTBHH C MPaBUJIaMU TEXHUKH O€30MaCHOCTH MPHU OOpaIIeHHH

C BemiecTBaMH M Ja0OpaTOPHBIM OOOpPYAOBAaHUEM, NPEICTABISATh PE3YyIbTaThl XHUMHYECKOIO



JKCIlepuMeHTa B (GopMe 3amucH YPaBHEHHMH COOTBETCTBYIOIIMX peakuuid U (HOpMyIHpOBaTh
BBIBO/Ibl HA OCHOBE 3THUX PE3YJIbTATOB;

chOPMUPOBAHHOCTh YMEHHUN KPUTUYECKH aHAIM3UPOBATh XHUMHUYECKYIO HWH(pOpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpelICTBAa MaccoBoil nHpopmaiuu, IHTepHeT U ApyTUX);

c(hOPMHUPOBAHHOCTh YMEHHUH COONIOAATh TMpaBUjia OSKOJOTHYECKH IeJIeCO00pa3HOro
MOBEICHUS B OBITY M TPYIOBOW JEATEIHHOCTH B IMEIAX COXPAaHEHUS CBOETO 3/0POBBS U
OKpYXKarolllell MPUPOJHOM Cpenbl, OCO3HABATh OIACHOCTb BO3JCWCTBUS HA YKUBBIE OPraHU3MBbI
ONpeeNEHHBIX OPraHNYECKUX BEIECTB, MOHMMas cMblica nokasarens [1/IK, noscHaTs Ha nmpuMepax
CIOoCcOoObl YMEHBIICHUS U MPEIOTBPAILIEHUSI UX BPEAHOIO BO3ICHCTBHS Ha OpraHU3M YeJIOBEKa;

Ui OOYYaOIIUXCS ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SBIICHUM;

JUIS CIIeTBIX U cIab0BUIAIIMX O0Y4YalOIIUXCs: YMEHUE UCIOIb30BaTh PeIbe(hHO-TOUCUHYIO

cucreMy o6o3Hauenuii JI. bpaitns nis 3anucu XxumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No KoimnuecTBo yacoB
11/-11 Pa3nesibl 4 TeMbI Beero | K/P | IIP/P DJIeKTPOHHbBIE pecypchl
Pa3nea 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMUH

[Ipenmet oprannyeckoil Xumuu. Teopust CTpOEHUS OPraHUYECKUX

t coequuennit A. M. bytieposa 3
Hroro mo pazneny 3
Pasznen 2. YrieBoaopoanbl
2.1  IlpenenpHBIC YTIIEBOAOPOIBI — AJTKAHBI 2
2.2  HemnpenenbHbIC yIII€BOIOPOIBI: AIKSHBI, AJTKATUEHBI, AIKMHBI 6 1
2.3  ApomaTH4ecKue yrieBOAOPOIbI 2
2.4  TlpupomHble HCTOYHHUKH YTJIICBOJOPOJIOB U UX MepepadoTKa 3 1
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:xkaniue oprannyecKue coeTUHEeHNs
3.1  Cnuptsl. Oenon 3
3.2  Anpnerunsl. Kap6onosbsie KUCTOTHI. CroxHBIE 3(DUPHI 7 1
3.3  Yraeoasl 3 1
HWroro no pazneny 13




Pasnen 4. A3oTconepxaime opraHudeckue coeJMHeHus1

41 AMUHBI. AMUHOKUCIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY IS PHBIE COCAUHEHUSA

5.1 ITnactmaccel. Kayuayku. Boiokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosau4vecTBO 4acoB
/i Tema ypoka K/P | IIP/P Jara | DjeKkTpoHHbIE
Bcero pecypcbl
1 [IpenmMeT oprannyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE 1
2 Teopus crpoeHust oprannueckux coequnenuii A. M. bytneposa, e€ 1
OCHOBHBIE MTOJIOKEHHUS
[IpencraBienue o k1accUPUKAIUN OPTaHUYECKUX BELIECTB.
3 Homenknarypa (cuctemarndeckas) ¥ TPUBHAJIbHBIC Ha3BaHUS 1
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psif 1
5 MertaH 1 3TaH — TPOCTEUIITNE TTPEACTABUTENH AJTKAHOB 1
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOMCTBA 1
7 DOTUIICH W TPOIMUIICH — MPOCTEHUINNE MPEACTABUTETHN AIKEHOB 1
8 HpauKTqucxa;I pabota Ne 1. «IlomydeHue sTHIIEHA U U3yUYEHHE €TI0 1 1
CBOMCTB»
9 Ankanuensl. byraguen-1,3 u metmnnOyraauen-1,3. [Tonyuenue 1
CUHTETHUYECKOTO KayuyyKa U pE3UHbI
10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOSHHSI, TOMOJIOTMYECKHH Pl 1
ALIETUJIEH — MPOCTEUIINI TPEACTABUTENb AJTKUHOB
11 BpluncieHus 1o ypaBHEHUIO XUMUYECKOU peaKkiuu 1
12 Apenbl: 6eH30J1 ¥ TOJIYOJI. TOKCHYHOCTh apEHOB 1
13 I'eneTnueckas cBsi3b YIJI€BOJOPOIOB, IPUHAIESKAIINX K Pa3THIYHBIM 1
KJlaccam
14 [IpupoaHbIe HCTOYHHUKH YTJIEBOJAOPOIOB: MPUPOJHBIN T'a3 U MOMYTHHIE 1
He(TsIHbIE ra3bl, HePTh U MPOIYKTHI €€ epepadoTKU
15 [TpupoHbIE HICTOYHUKHU YTJICBOZIOPOTIOB! NPUPOIHBIH ra3 v MOMyTHbIE 1
HedTsiHBIC Ta3bl, HETh U TPOIYKTHI €€ mepepaboTKH
16 KonTpomnpHas paboTa mo pazaeny «YTIeBoI0pOabD) 1 1




Hpe;[eanble OIHOATOMHBIC CITUPTHI: MCTAHOJI U 3TAHOJIL. BOI[OpOI[HaSI

17 1
CBSI3b

18 MHOroaToMHbIE CITUPTHI: ATHICHTIUKOIb U TIUIEPHH 1

19 ®DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, 1
MIpUMEHEHHE

20 Anpaerupl: GopMambACTU U alleTAIbICTHI. AIICTOH 1

21 OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS U 1
YKCyCHasl

22 [TpakTuyeckas padora Ne 2. «CBolCTBa pacTBOpa YKCYCHOM KHUCIIOTBI) 1

23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEACTaBUTENH BBICIIMX 1
KapOOHOBBIX KHUCJIOT

24 MpbU1a Kak COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEee JeiCTBUE 1

o5 CrnosxHble 3(Upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['naponus 1
CJIO’KHBIX 3(hupoB

26 Kupsl: ruaposnns, mpuMeHeHne, OMOJIOTHYECcKast pOJib )KUPOB 1

27 VYrieBopl: cocTaB, Kinaccudukaius. BaxHelme mpeacTaBuTen: 1
TJII0K033, PPYKTO3a, caxaposa

28 Kpaxman u memmtosno3a Kak TpupoIHBIC TOTUMEDPHI 1

29 KonTponbnas pabota no pazaeny «Kuciopoaconepskaiiie opraHu4ecKie 1
COCIMHEHUS»

30 AMUHBI: METUJIAMHUH U aHUJINH 1

31 AMUHOKHCIIOTHI KaKk aM(pOTepHbIE OPraHUYECKHE COSAMHEHUS, UX 1
Ouosnoruueckoe 3Hadenue. Ilentuapt

32 benku xak mpupoHBIC BEICOKOMOJICKYJISIPHBIC COSTUHEHUS 1

33 OcHOBHbBIE TOHATHSI XUMHH BEICOKOMOJIEKYJISIPHBIX COCTUHEHUN 1

34 OcHOBHBIE METObI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHHM. 1
IInacTmaccel, KaydyKH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* Xumus, 10 kmacc/ 'abpuensua O.C., Octpoymos WU.T"., Cnaakos C.A., AKnroHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue

* Xumus, 11 xnacce/ I'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A., AKimonepHoe

obmmectBo «M3narenscTBo «lIpocBenienne»

METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumust Meroaudeckoe mocodue — 6a30BbIi ypoBEeHb)» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0mmas XuMus B TeCTax, 3a1a4ax, ynpakHeHusX. 11
kiace» — M.: Jlpocda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmace: KontponbHbie 1
MPOBEPOYHBIEC PAaOOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuemnsn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas kHura s
yaurensi». Yacts 1 — M.: JIpoda, 2019 rogx.

5. 0.C.I'abpuensu, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 xnacc: HacronbHnas kaura ams
yuurtens». Yacts 2 — M.: lpoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OctpoymoBa «3agaun Mo XMMUU U CIIOCOOBI X
pewmenus» - M.: «Zlpodar, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 kiacc noypounsie miansl no yueOnuky O.C.I'abpuensina,
I'.I".JIeicoBoit» - Bonrorpam» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 ximaccy, - M.: Dk3ameH,
20109r.

9.9. O.C.I'abpuensn, U.I".octpoymoB «XuMu4eckuii sKkcriepuMenT B mmkose 11 kmacey; - M.:

Hpoda. —2019 rox.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru I"azeta «XuMus» U CalT A1 yIUTENS «5 My HA YPOK XHUMHUN
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpeameTHast KOMIEKIUS « XHUMHESD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayUHBIC YKCIICPUMEHTHI:

xumus. Komneknus Poccuiickoro o0mieo0pa3oBarenbHOT0 mopraina

http://experiment.edu.ru AJIXUMMUMK: caiit JI.}O. AnukbepoBoii



http://www alhimik.ru Becepoccuiickast omummuaia NKOJIbHHKOB [0 XMMUN
http://chem.rusolymp.ru Opranuueckast XUMUS: SIEKTPOHHBIA YYEOHHK ISl CPEIHEHN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JCKTPOHHBIH yu4eOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUAMHUSI

http://www.chemistry.ru JlucranunonHas OJMMITHAAA 10 XUMHUH: TEJICKOMMYHHUKAIIMOHHBIH

00pa30BaTEeNbHBIA TPOCKT






