MYHUINITAJIIBHOE BIOJZKETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEKJIEHUE
«Cpennsisi 001eodpa3zoBaresibHas mkoJa Ne 3 r. HoBo3bio0koBa»

AHHOTaIUs K padoyeil mporpamme
y4eOHOro npeamera « XMMHs»
10 xaacc. ba3oBbiil ypoBeHb

Pabouas nporpamma yue6HOTO mpeameTa « Xumush» 00s3aTeIbHON IPeIMETHON 00J1acTH
«OO011ecTBEHHO-HAYYHbIE MTPEeIMEThI» pa3paboTaHa B COOTBETCTBHH ¢ MyHKTOM 18.2.2 ®I'OC COO,
DOOIT COO, mxomsubM [To0KEHNEM 0 paboueit mporpaMme yaeOHOTo IpeaMeTa, yaeOHOTo
Kypca, yaeOHOro MOJIyJIsl, Kypca BHEYPOUHOHU AeATENFHOCTH 1 peanusyercs 1 rox ¢ 10 kiace.

Pabouas nporpamma pa3paboTaHa yuuTeNeM XUMHUH U OIPEIEISeT OPraHU3aIuIo
00pa3oBaTeIbHOM JESATEIBHOCTU YUUTEIN B IIKOJIE IO Y4EOHOMY IIpeaMeTy «XUMUs.

PabGouas mporpamma yuebHOro nmpeamera « Xumus» sisercsa yacteto OOIT COO
onpeesIoIEeH:

- COJIepKaHue;

- IJITAHUPYEMbIE pe3yJIbTaThl (JINYHOCTHBIE, METAIIPEIMETHBIE U MPEAMETHBIC);

- TEMaTHYECKOE TUIAHUPOBAHUE C YUETOM paboueii mporpaMMbl BOCITUTAHHS U BO3MOXKHOCTBIO
ucnois3oBanus JOP/LIOP.

Pabouas mporpamma o0CyKaeHa M IPUHATA PEHICHUEM [IKOJBLHOI'O METOIUYECKOTO
00BbEMHEHUS YUHUTEIICH MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX AUCIUILINH, COrllacoBaHa
3aMECTUTEIIEM JIUPEKTOpa M0 Y4eOHO-BOCIIUTATEIbHOM paboTe U yTBEPIKICHA JUPEKTOPOM LIKOJIBI.

Jara:31.08.2023



MynununanbsHoe 0roKeTHOE 00111e00pa3oBaTeNbHOE YUPEXKICHUE
Cpennss obmeodpazoBarenpHas mkona Ne 3 r. HoBo3b10koBa»

BBITTNCKA
13 OCHOBHOM 00111€00pa30BaTeIbHON IPOrpaMMbl
PACCMOTPEHO COI'NTACOBAHO
IMO yuuTenelr MaTeMaTUYECKUX U 3aMECTHTENb TUpeKTopa o YBP
€CTECTBEHHOHAYYHbBIX TUCIUILTUH Wponra H.A.
npotokoa Ne 1 ot 31.08.2023 r. 31.08.2023 r.
PABOYAS NTIPOTPAMMA

y4eOHOro npeameTa « XuMush»
JUIsl CpEIHEro 001ero o0pa3oBaHMs
cpok ocBoenus: 1 roga 10 kmacc

CocTaBUTEIb:

HIMO

yuuTenen
MaremMaTH4ecKux

Y €CTECTBEHHOHAYYHBIX
MUCLIUILINH

- Brimioxa epfta! 31480023
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MUWHUCTEPCTBO ITPOCBEILIEH A POCCHUMKOU OEJEPALIMN
JenapramenTt o0pazoBaHus Hayku bpsHckoii o0macTu
Otnen oOpazoBanusi HOBO3BIOKOBCKOM TOPOACKON aIMUHUCTPALIAN
MBOY «Cpennss obmeobpazoBatenbHas mkoia Ne 3 r. HoBo3biOk Ba»

PABOYAS IPOTPAMMA
y4e0HOTO TIpeaMeTa « XUMHUSD)
Ju1st oOydarommxcst 10 kiacca

CocraBuTensb:

HHIMO

yUUTEIEH
MaTeMaTHYeCKUX

U €CTECTBECHHOHAYYHBIX
JIUCIIATUINH

2023-2024 yuebHnsblii ron



MOACHUTEJIbHAS 3AIIMCKA

[IporpaMmMa o XMMHH Ha YPOBHE CpeHero oduiero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa o1 29.12.2012 Ne 273-d3 «O6 ob6pazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUIl K pe3ynbTaTaM OCBOCHHUs (penepaibHOM 00pa3oBaTeIbHONW MPOTPAMMBI CPETHETO
obmero o6pazoBanus (DOII COO), npencraBieHHbix B DenepalbHOM TOCYJIapCTBEHHOM
obpazoBarensHoM cTtangapre COO, ¢ yuérom Konuenmuu npemnogaBaHusi yueOHOTO MpeaMeTra
«Xumus» B 00pa3zoBaTeNbHBIX oOpranumzanusx Poccuiickoit ®denepanuu, pean3yONUX
OCHOBHBIE 00pa30BaTENIbHBIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruui pa3BUTHA
Bocnutanus B Poccuiickoit @enepanuu Ha mnepuon a0 2025 roma» (Pacmopspkenue
IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOAXOIOB K pa3paboTKe MNpOrpaMMbl MO XHMHH, K OIpEAeICHHIO OOIIei
CTpaTeruu OOyYeHUs, BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4€OHOTO MpeaMera
«Xumus» 15 10 kaccoB Ha 6a30BOM YpOBHE COCTaBWIIM KOHIleNTyanbHble nonoxerus GI'OC
COO o B3anMO00YCIIOBICHHOCTH IIETICH, COJepKaHUs, PE3yTbTaTOB O0YUYEeHHUSI B TPeOOBAaHUI K
YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

B cooTBeTCTBUU C TaHHBIMU TOJOKEHUSIMHU MPOrpaMmMa Mo XuMuu (6a30BbIM YPOBEHB) Ha
YPOBHE CpeIHEro 00111ero 00pa3oBaHuUs:

yCTaHABIWBAET 00s3aTeIbHOE (MHBAPUAHTHOE) TMPEIMETHOE COJIECp)KaHUE, OIpPEACsieT
KOJIMYECTBEHHBIC U KAUECTBEHHBIC €r0 XapaKTEPUCTUKU Ha KaXJIOM dTarie U3ydeHUs MpeaMeTa,
MpeAyCMaTPUBAET TPHUHITUIBI CTPYKTYPUPOBAHUS COJEPKAHHUS M PACTHpPEIEICHUsT €ro 1o
KJIaccaM, OCHOBHBIM pa3jiejiaM U TeMaM Kypca;

na€T TpUMEpHOE pachpeiesieHHe Y4YeOHbIX YacoB IO TEMAaTUYECKUM pasleram,
PEKOMEHIyeT TPHUMEPHYIO TMOCIEAOBATEIIbHOCTh M3YUYEHUS OTICIBHBIX TEM Kypca € y4E€TOM
MEXIMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKM Y4eOHOro mpolecca, BO3PACTHBIX
ocobeHHocTe# oOydarommxcs 10 kimaccos;

IaéT METOIMYECKYIO MHTEPIPETAIUIO LIeIel U3ydeHHsI TpeIMEeTa Ha YPOBHE COBPEMEHHBIX
MIPUOPUTETOB B CHCTEME CpEJHEero o0Iero oOpa3oBaHMs, COAEPKATEIbHOW XapaKTEPUCTUKH
IUTAHUPYEMBIX Pe3yJlbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl CpPEIHETO
obmiero oOpa3oBaHMs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHIOB
y4e0HO-TI03HABATENbHOM JIEATEIBHOCTH OOYYArOMIeTrocsi M0 OCBOCHHIO COACPXAaHHs MPEaAMETa.
[To BceM Ha3BaHHBIM NO3MIMSIM B MpOrpaMMe IO XUMHH COOJIOJEHAa MPEeMCTBEHHOCTb C
denepanpHOl pabodeil mporpamMmoil OCHOBHOTO oO0Imiero oOpa3oBaHusl Mo XuMuu (it 8-9
KJIaCCOB 00pa30oBaTENbHBIX OpraHu3aiuii, 0a30Bblil YPOBEHB).

Xumuueckoe o0pa3oBaHME, IOJy4aeMoO€ BBITYCKHHKaMU  00I1e00pa3oBaTeIbHOM
OpraHM3alliM, SBIAETCS HEOThEMJIEMOW 4YacThlo UuX o0Opa3oBaHHOCTH. OHO  CIIYXHT
3aBEpIIAIOIIMM JTAlOM pealu3alliii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOYEBBIX
[IEHHOCTEH, MPUCYIIUX [EJOCTHOM CHUCTEME XHUMHUYECKOro o0Opa3oBaHUs. OTH IIEHHOCTH
KacalTcs TIO3HAHUS 3aKOHOB TPHUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHHUS M OOIICH KYyJIbTYPHI
YellOBeKa, a TakKKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
MPUPOHON cpene. Peanusyercst xumuueckoe 00pa3oBaHue 00ydYarOIIMXCA Ha YPOBHE CPEAHETO
obmiero obpa3zoBaHUs CpEeACTBAMH yUeOHOTO TpeaMeTa «XHMHS», COACPKAHUE U MOCTPOCHHE

KOTOpPOTO ONPEJENIEHbl B MPOrpaMMe IO XUMHUU C y4€TOM creuu(puKd HayKd XHUMUHU, €€



3HAYEHUS B MMO3HAHWHU MPHUPOJIBI U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM 00X
1esiel ¥ MPUHIIUIIOB, XapaKTePU3YIONUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPEIHETO OOIIero
obpaszoBanust B Poccuiickoit ®eneparyu. Tak, Hanpumep, npu (OPMHPOBAHUU COAEPIKAHUS
npeaMera « XMMUsD YYTECHBI CIEYIONINe ITOJIOKEHHS O CTIeU(UKE H 3HAYCHUU HAYKH XUMUH.

XUMUS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK MTPaeT 0coO0YyI0 pOjb B COBPEMEHHOMN
LUMBUJIN3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHOM KyibTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHKE PAIIMOHATFHOTO HAYYHOTO MBIIUICHHS, B CO3JJaHHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe Kak O €JUHCTBE MPHUPOJbI U YeJOBEKa, KOTOpoe POPMHUPYETCSI B XUMHH
Ha OCHOBE IOHHMMAaHUS BEUIECTBEHHOI'O COCTAaBa OKPYKAIOLIEr0 MHpAa, OCO3HAHUS B3aMMOCBS3U
MEX]y CTPOCHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMHU IPUMEHEHHSL.

TecHo B3auMOAEHCTBYS C JIpYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHs —cTajia
HEOThEMJIEMOI 4YacTblI0 MHUPOBOHM KyJIbTypbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOIO TpyJaa M
KHU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMMs Kak HayKa cO3MJaTelibHas, KaKk HayKa
BBICOKMX TEXHOJIOIMH HAIIpaBJieHAa Ha pelIeHHe INI0OANbHBIX MPO0JIeM yCTOHYMBOIO pa3BUTHUS
YEJIOBEUECTBA - CHIPHEBOM, DHEPTETUIECKOM, MTUIIIEBOM, YKOJIOTHUECKONW 0€30MMaCHOCTH U OXPaHbI
3I0pOBBA.

B cooTrBercTBHM ¢ 00IIMMHU LEISIMH U NPUHIUIAMH CpeIHEero oOiero oOpa3oBaHMS
conepxkanue npeamera «Xumus» (10 kmaccel, 6a30BbI YpOBEHb M3YyUEHHS) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJATrOTOBKY OOyyaroIiuxcs, HEOOXOAMMYIO UM MJIs
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOUEHHS B JKU3Hb COLUYMA,
MIPOOIDKEHHs 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBisioluMH  IpeaMeTa «XUMUs» SBISAIOTCA 0a30Bble Kypchbl - «OpraHuuyeckas
xuMus» 1 «O011ast 1 HeOpraHWYecKass XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUH 110 HEOPraHWYECKOH XMMUH (C BKIIOYCHHUEM
3HaHUU KU3 OoOUIeN XMMHK) U OpraHu4ecKol Xumuu. @OpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHUM
P M3Y4YEHHH NpeaMeTa 00ecleYMBAeT BO3MOXHOCTh PAaCCMOTPEHHMSI BCETO MHOT00Opas3us
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUN XUMHUH.

Crpykrypa coaepxkanus KypcoB - «Opranuyeckas Xumusi» U «OO0Ias 1 Heopranuyeckas
XUMHS» c(HOPMUPOBAHA B MPOTrpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOTO MOJXOa K U3yUYEHHUIO
y4eOHOTO Marepuania W OO0YyCJIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHUW Ha
ONpENENEHHBIX TEOPETHUUECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHU BELIECTBA
paccMaTpuBaIOTC HAa YPOBHE KJIACCHYECKOW TEOPHUH CTPOEHHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEICTABICHUN O CTPOCHHM BEILECTB.
CBeneHust 00 M3ydaeMblX B Kypce BEIIECTBaxX JAIOTCA B PAa3BUTUU - OT YIJIEBOJOPOOB J0
CJIO)KHBIX OHMOJOrMYEeCKH aKTUBHBIX COEIUHEHUH. B Kypce opraHMueckoid XHMHUU IMOTy4YaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTIO 0OIIero oOpa3oBaHUsl MEepBOHAYATIHLHBIC
MPECTAaBICHUS O XUMUYECKOH CBS3H, KJIACCH(PHUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHMSI, O XMMUYECKOM pPEaKI1H.

[Ton HOBBIM YIJIOM 3peHMsI B IpeaMere «XuMus» 0a30BOro ypoOBHSA paccMaTpHUBAaeTCs
M3YYECHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs TEOPETUYECKUH Marepual |
(dakTosIOrHYeCKUe CBEJCHHS O BEUIECTBaX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce

«0611[35[ U HCOPraHU4YCCKasA XUMU» O6y‘IaIOH_[I/IMCH MMpEaAOCTABIACTCA BO3MOXHOCTE OCO3HATH



3HAYEHUE MEPHOAMUYECKOr0 3aKOHa C OOIIETeOPeTHYECKHMX U METOJOJOTHYECKUX IMO3HUIUH,
riny0e MOHATh HCTOPUYECKOE H3MEHEHHE (QYHKLHUI 3TOro 3akoHa - OT oOoOImaromen 1o
OOBSICHSAIOICH U POTHO3UPYIOLICH.

Enunas cucrema 3HaHMK O BaXHEWIIHMX BELIECTBAX, UX COCTaBE, CTPOCHHH, CBOWCTBAX U
IIPUMEHEHUH, a TAKKE O XUMUUECKUX PEaKIHsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nonoJHseTcs: B Kypcax 10 Ki1accoB a1eMeHTaMU COJIEpKaHUs, UMEIOIIUMHE KYJIbTYPOJIOTHIECKUN
U TIPUKIAIHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IMOHMMAHHWIO B3aMMOCBSI3U XUMHH C
IPYTUMH HAayKaMH, PacKpbhIBaIOT €€ poJib B MMO3HABATEIHHON M TMPAKTUYECKOH JEATEIHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKECHHUS K MPOIIECCY TBOPUECTBA B OOJACTH TEOPHH U
IPAKTUYECKUX MPUIIOKEHUH XUMHHM, IOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX HpoOJeMax, CBS3aHHBIX C XHMHEH, KPUTUYECKU OCMBICINBATh
MHPOPMALIMIO U TPUMEHATh €€ NJs TOMOJHEHUs 3HAaHUM, pelCHUs WHTEUICKTYyaJbHBIX W
HKCHEPUMEHTANIbHBIX MCCIEI0BATENbCKUX 3a/ad. B memom conepxaHue yyeOHOro mpeamera
«XUMUS» JTaHHOTO YPOBHS H3YyY€HHUs OPUEHTHPOBAHO Ha (OPMHUpPOBAHHE Y OOYHYAIOLIMXCS
MHUPOBO33PEHUYECKON OCHOBBI JIsi MOHUMAaHUS (QUIOCOPCKUX HJIeH, TaKuX Kak: MaTepHajbHOe
€IMHCTBO HEOPTraHMYECKOTr0 M OPraHMYecKoro Mupa, o0yCIOBICHHOCTb CBOMCTB BELIECTB HX
COCTaBOM U CTPOCHHEM, [TO3HABAEMOCTh MPHUPOIHBIX SBICHUH MyTEM SKCIEPUMEHTA U PEIICHHS
MPOTHBOPEYH MEKIY HOBBIMHU (DaKTaMH U TEOPETUYECKUMH MPEANOCHUTKAMHU, OCO3HAHHUE POJTU
XMMUHU B PEHICHUH SKOJIOTUYECKUX MPoOJeM, a Takke MpoOieM cOepeXeHUs] SHEPreTUIECKHX
PECYpPCOB, CHIPBSI, CO3TaHUST HOBBIX TEXHOJIOTUH ¥ MaTEPUAIIOB.

B mmaHe pemieHust 3ajad  BOCIHMTAHHS, PA3BUTHS W COIMAIH3AIMHA  OOYYarOIIUXCS
NPUHATBIE MPOrpPaMMON MO XUMHM MOJIXOABI K ONPEAETICHUI0 COJEPXKAHUS U IOCTPOSHMS
npeaMera npeaycMaTpuBaroT (OpMUPOBAaHHE YHMBEPCAIbHBIX Y4YE€OHBIX NEMCTBUI, MMEIOIIMX
0a30Bo€ 3HaYECHME Ul PA3INYHBIX BUJOB JICATEIBHOCTH: pEeIIeHHs Mpo0ieM, IOUCKa, aHaIu3a U
o0paboTku wuHOpMAIMK, HEOOXOAUMBIX [UIsi TMPHOOPETEHHUs OMbITa MPAKTHUYECKOH W
HCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUHM XUMHUH.

B nmpakTuke nmpernojaBaHusi XMMUHU Kak Ha YPOBHE OCHOBHOI'O 00IIero o0Opa3oBaHMs Tak U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMs, TPH  ONPEACICHUU  COJEp)KATeIbHON
XapaKTepUCTUKH IIeNIel W3ydeHHsl MpeaMeTa HaIlpaBICHHEM IEPBOCTENICHHOW 3HAYMMOCTH
TPagUIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XHUMHUECKOW HAyKH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTUYECKON MAEATEIIbHOCTH 4YeJOBEeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyJbTyphl. C METOJMYECKOW TOYKH 3pEHHs] TaKOH MOIXOa K
OTIPEICIICHUIO TIeTICH N3yYeHUs TIPeIMETa SBISICTCS BITOJTHE OTIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3pEHMs IVIABHBIMM LEISIMM M3Y4EHHUs IpeaMmera «XUMHA» Ha
6a30BoM ypoBHE (10 KJ1.) SIBISIOTCS:

dbopMHpOBaHHE CUCTEMBbl XHUMHUYECKMX 3HAaHMH Kak BaKHEHIIeH cocTaBisromei
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOUEBbIE MOHATHS,
(byHIaMEeHTaJIbHbIE 3aKOHBl U TEOPUU XUMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHUE M ITOHUMaHHE
CYIIHOCTH JJOCTYITHBIX 0000IIEHHIH MUPOBO33PEHYECKOT0 XapaKTepa, 03HaKOMJICHHE C UCTOpUei
UX Pa3BUTHUS U CTAHOBJICHHUS;

(dbopmMHpoBaHHE W Pa3BUTHE NPEACTABICHUI O HAYYHBIX METOJAaX IMO3HAHUS BEIIECTB U

XUMHUYECKUX peaklui, HeOOXOIUMBIX ISl MPUOOPETEHUs YMEHUN OpPUEHTHUPOBATHCS B MHpE



BEIIECTB W XUMHYECKHUX SBIICHHH, HWMEIONMX MECTO B TPUPOJE, B MPAKTUUYECKOU H
MMOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHI U CIIOCOOOB JICATEIHHOCTH, CBS3aHHBIX C HAOIIOIEHUEM U O0BSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII O€30MIaCHOTO OOPAIICHHSI C BEIIECTBAMH.

Hapsiny ¢ atum conepxkaTesibHasi XapakTepUCTHKA IeJIed W 3a7a4 U3ydeHHUs mpeaMera B
rporpamMme Mo XMMHUH YTOUHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU

C HOBBIMH TIPHOPUTETAMU B CHCTeME CpeaHero ooOmiero obpa3oBanus. CerogHs B
MIPENOIaBaHUM XUMHUHU B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE TPAKTUIECKON KOMITOHEHTE
cojiepkaHusl 00y4eHHsI, OPUCHTUPOBAHHOM Ha TOJITOTOBKY BBIMTYCKHHUKA 00II€00pa30BaTEIHHOM
OpraHM3alliy, BIAJCIONIEr0 He Ha0OpOM 3HAaHUM, a (YHKIIMOHAIBHONW IPaMOTHOCTHIO, TO €CTh
crocobaMy U YMEHHSIMH aKTUBHOTO TOJYYEHHs] 3HAHUN U NPUMEHEHUS WX B PEabHOU >KU3HU
JUTS pelieHus] MPaKTUYECKUX 3a/1a4.

B 9701 cBS3M npu U3ydeHuu npeamMeTa « XuMus JOMHUHHUPYIOIIee 3HaYeHHE TPUOOPETaI0T
Takue UeNH U 33]a41, KaK:

amanranus  OOyYaromMXCS K  YCIOBHSIM  JUHAMHYHO  Pa3BUBAIOILIETOCS  MHPA,
dbopMUpOBaHWE WHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSATEIHHOMY TIPUHSATHIO TPAMOTHBIX pEIICHUH B KOHKPETHBIX
KU3HECHHBIX CHTYAIIVsIX, CBS3aHHBIX C BEIICCTBAMH U UX IPUMCHCHUEM;

¢dopmupoBaHne y O0OydYarOMMXCs KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIUN),
MMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JJI PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPOoOeM,
MOWCKa, aHanmm3a W 00paboTKM WHGOPMAIMK, HEOOXOAUMBIX I TPHOOPETEHHUS OIbITa
NEesITeIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XUMHH, a TAaK)Ke JIJIS OLEHKHU C
MO3UINI KOJIOTHYECKON 0€30IaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX MPOIECCOB
Ha OpPTaHU3M YeJIOBeKa U MPUPOJIHYIO CPEy;

pa3BUTHE MO3HABATENBHBIX MHTEPECOB, MHTEJUICKTYATIbHBIX U TBOPUYECKUX CHOCOOHOCTEM
oOydaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPEeTaTh HOBBIE 3HAHUS MO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMHU TOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE
TEXHOJOTHH JUIsl TOWCKAa W aHamu3a ydeOHOW W HAy4yHO - TMOMyJSIpHOW WHGOpMAIUU
XUMHUYECKOTO COJICPKAHUS;

(hOopMHPOBaHHE U PA3BUTHE Y O0YUAIOIIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBINUICHHUS,
HAOJIOTATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUTAHUPOBAHUU U TTPOBEACHUHN XUMHUECKOTO KCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydYarommxcsi yOSKIEHHOCTH B TYMaHHCTHYECKOW HAMpPaBICHHOCTH
XUMHHM, €€ BaXHOHM poOJNM B  pEUIeHHWH IIOOAJbHBIX MpoOJieM  palMOHAIBHOTO
MPUPOJIONIONIB30BAHUS, TOMOJHEHUSI SHEPreTHUYEeCKUX PECYypCOB M COXPAHEHHUS MPHUPOJIHOTO
paBHOBECHsI, OCO3HAHHS HEOOXOAUMOCTH OEpeKHOTO OTHOLIEHHS K TMPUPOAE U CBOEMY
3I0POBBIO, a TaKkKe MPUOOPETEHUS OMbITA MCIOIB30BAHUS MOMYUYEHHBIX 3HAHUUN I MPUHSITUS
TPaMOTHBIX PEIICHUN B CUTYaIUSIX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

lenn u 3amaum u3ydeHHs NpeaMera «XUMHs» TOMYyYWIH MOAPOOHYI0 METOIHYECKYIO
UHTepIpeTanuio B pasaene «llimaHupyembie pe3ynbTaThl OCBOCHHS MPOTPAMMBI 1O XHMHWY,
Omarogapst yemy oOecreueHO 4YE€TKOE IMPEICTABICHHE O TOM, KaKWUE 3HAHWS M YMEHHUS WMEIOT

npsAMO€ OTHOLICHUEC K p€ajin3alun KOHKpCTHOﬁ Oen.



B yueGHOM m1aHe cpeHero ooiero oopa3oBanus npeaMer «XuMush» 6a30BOro ypoBHS
BXOJIUT B COCTaB peaMeTHON o0acTu «EcTecTBeHHO-HAayUHbIE IPEAMETHI.
OO6m1ee yncI0 YacoB, PEKOMEHI0BAHHBIX JIJI U3ydeHus XuMuu - 34 gaca: B 10 kmacce - 34

yaca (1 yac B Henemo).

COJIEP)KAHVE OBYUYEHU '
10 KITACC

TeopeTnyeckne 0CHOBBI OPraHU4eCKO XMMHH

IIpenMer opraHMuYecKON XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUYECHUE B MOIYYEHHH
HOBBIX BELIECTB U MaTepuasoB. Teopus cTpoeHUsI opraHudeckux coequHeHuit A.M. bytneposa,
e¢ ocHOBHbIe mTONOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHMYECKUX BemiecTB. [ omororus,
nzoMepus. XuMudeckasi CBsI3b B OpraHMUECKUX COCTUHEHMSIX - OJMHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o kiaccu(UKaUU OpraHMYECKUX BemiecTB. HoMeHKaTypa opraHndecKux
COEIUHEHHMH (cUcTeMaTudeckas) M TpPUBHMAJIbHBIE HA3BaHUSA BAaXKHEHIINX IpeacTaBUTENeH
KJIACCOB OPTraHMYECKHUX BEIIECTB.

IKCNEePUMEHTAJIbHbIE METOAbI H3y4YeHHUs BEIEeCTB H UX NpeBpalleHuil

O3HakoMyeHHe ¢ oOpa3llaMd OpPraHMYECKUX BELIECTB U MaTepHajaMM Ha UX OCHOBE,
MOJICJIMPOBAaHME  MOJEKYJd  OpPraHMYeCKHX  BEIIeCTB,  HAOMIOJEHHEe U OIHUCAaHue
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO OPraHUYECKUMX BEIECTB IPU HArpeBaHUU
(mnaBneHue, 0OyrITUBAaHUE W TOPEHHE).

Yraesoaoponbl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKMM pAn. MeraH M 3TaH - mpocTeline
NPEJCTaBUTENIN QAJIIKAHOB: (HU3MUECKME M XHUMHYECKHE CBOICTBa (peakiuy 3aMeUIeHUs |
TOpPEHMSI), HAX0KJIEHUE B IIPUPO/JIE, MOIYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUHN psiA. DTHIEH U MPONUJIEH - MPOCTEHUIINe
MIPEJICTaBUTENIN AJIKEHOB: (PU3MYECKHEe M XUMHUYECKHE CBOMCTBa (peakuuM T'HIPUPOBAHUS,
raJloreHUPOBaHUs, TUPATALlMU, OKUCICHHS U MOJIMMEPHU3aIiN), TOJIy4eHHE U IPUMEHEHHE.

AJKaTueHsbl: OyrtamueH -1,3 u meTmiOyTaauen-1,3: CTpOEHUE,
BAKHEUIINE

XMMHUYECKHEe CBOMCTBA (peakius nonumepusanun). [loaydyeHne CMHTETHUECKOro Kaydyka
U PE3VHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTMUYECKUH psf. ALETWIEeH -
NPOCTEHIINI MPeICTABUTENb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu ruIpUpOBaHUs, FaIOr€HUPOBAHMSI, TUAPATALlUM, TOPEHMSI), IOJTyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (pu3MUECKHME M XMMHUYECKHE CBOMCTBA (peakiuu
raJIoreHUPOBAaHUSl U HUTPOBAHMA), IOJIyY€HUE U TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuieckue ceolUcmea (peaKyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOTyHeHUe U
npumernenue. TOKCUYHOCTb apeHOB. ['eHeTnueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,

MIPUHAICKAIIMMHU K pPa3IMYHbIM KJIaccaM.

" Kypcusom B TEKCTE BBIIEIICHBI DIIEMEHTHI COJIEPKaHKs y4eOHOTO MaTepuasa, KOTOpbie
M3Yy4al0TCsl B 03HAKOMUTEIBHOM IUIAHE U HE BKJIFOYAIOTCS B COCTAB IMPEAMETHBIX PE3YJIBTATOB
ocoeruss POIT COO Ha 6a30BOM ypOBHE.



[IpupoaHble UCTOYHUKU YTIAEBOAOPOAOB. [IpupoaHblii Ta3 U MOMyTHBIE He(TAHbBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOoTku He(PTH: MEpPEeroHKa, KPEKHHT
(TepMHUYECKH, KaTaTUTUYEeCKHii), muponus. [IpoxykTsl nepepaboTku He(YTH, UX TPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yTroJib ¥ MPOAYKTHI €ro nepepaboTKu.

JKCcNnepuMeHTAlbHbIE MeTObl H3y4YeHHsl BellleCTB M MX NMpeBpalieHnii

O3HakomyieHHE ¢ OOpaslamMH IUIACTMACC, KayuyyKOB M pe3uHbl, Kojulekuuu «Hedtb» u
«YTonpy», MOJIEIHPOBAHUE MOJEKYJ YIJIEBOJOPOIOB M TallOT€HOMPOU3BOAHBIX, IMPOBEICHHUE
NPAaKTHYeCKOI padoThl: MONyYeHNE STHIIEHA U U3yYEHHE €T0 CBOMCTB.

Pacuéruble 3agaun

Bblunciienust mo ypaBHEHHIO XMMHUYECKOH peakiuu (Maccbl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB MM MPOTYKTOB PEAKLIUH).

Kucjiopoaconep:kauue opranuueckue coeJuHeHus

[IpenensHble OMHOATOMHBIE CHUPTHI. METaHONI M 3TAaHON: CTPOCHHUE, (U3UYECKUEe U
XMMUYECKHE CBOICTBA (PEaKIWU C aKTHBHBIMH METaNIaMH, TaJIOT€HOBOJOPOIaMH, TOPEHHE),
npuMeHeHre. BomopoIHbIe B3 MEXTy MOJIEKYJIaMu CIUPTOB. [leiicTBMEe MeTaHOa M 3TaHOJIa
Ha OpTaHMU3M YeJIOBEKa.

MHoroaromMuble CHUPTHL. DTUJICHIJIMKOIb M TJIUIEPUH: CTpOEHHue, (U3NYecKue Hu
XUMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LICIOYHBIMU METAJUIaMH, KaueCTBEHHAs PEeaKIIHs Ha
MHOTOaTOMHBIE CIUpTHI). JleficTBMe Ha opraHu3M uyenoBeka. [IpuMeHeHue TIiMIEepHHA H
STUIICHTIIUKOJIS.

@deHOoN: CTpPOCHHWE MOJIEKYJbl, (U3UYECKHMEe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [Ipumenenue geHomna.

Anpneruasl U kemownwvl. DopManbaeruia, aneTa’dbAETHI: CTPOCHUE, (QHU3HUYECKHE H
XMMUYECKHE CBOMCTBA (pEaklUH OKUCICHUS W BOCCTAaHOBJICHHUS, KayeCTBEHHBIC pEAKIUH),
MOJTyYeHUE U IPUMEHEHHE.

Ayemon: cmpoenue, ¢usuueckue u xumuueckue ceoUCmMea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUS), NOTIYYEeHUEe U NPUMEHEHUE.

OMHOOCHOBHBIC TIpe/iebHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAS M YKCYCHAasi KHUCIIOTHI:
cTpoeHue, (pu3ndecKkne U XUMHIECKHEe CBOMCTBA (CBOMCTBA, OOIIHE /IS KJ1acca KUCIIOT, PEaKIIHs
sTepuduKanmu), moidyuyeHue u npuMeHeHue. (CrTeapuHOBas U OJICMHOBAs KHCIOTHI Kak
MIPEJICTAaBUTENIN BBICHINX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
WX MOIOIIee IeHCTBUE.

CrnoxHble 3QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIpONU3 CIIOKHBIX 3(UPOB.
Kupst. I uaponus xxupos. [Ipumenenue xxupoB. bronornueckas posib KHUPOB.

VYraeBopl: cocTaB, Kilaccu(uKaus yrieBoaoB (MOHO-, M- U Mojucaxapuabl). [oko3a -
NPOCTEUIINKA MOHOCAaXapHuI: OCOOEHHOCTH CTPOCHHS MOJEKYJbI, (pU3MYEeCKHe W XUMHUECKHUE
cBoiicTBa (B3ammojeiictBue c rugpokcugoMm menu(ll), okucieHne aMMHuayHBIM PacTBOPOM
okcuna cepedpa(l), BoccTaHOBICHHE, OPOKCHHE TIIFOKO3BI),

HaxX0XJIEHUE B MPUPOJE, IPUMEHEHHE, Ouonoruyeckas poib. @orocunre3. Opykrosa Kak
M30Mep TITFOKO3HI.

Caxaposza - npedcmasumend Oucaxapuoos, 2uopoau3, HAXoMHCoeHue 6 npupooe u



npumeHeHue.

Kpaxman u nemnrono3a kak npupojHbie moiuMmepbl. CTpoeHue Kpaxmajia U LEJUIH0JI03bI.
dusnuecKkre U XMMUUYECKHE CBOICTBA Kpaxmaila (THAPOJIN3, KaUeCTBEHHAs! PEAKIMs C HOJIOM).

JKcnepuMeHTATbHbIE METOAbl H3y4YeHHsl BelIeCTB H UX NpeBpalleHn i

[TpoBenenue, HaOMIOEHUE U OMHMCAHUE AEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CHHPTOB,
KaueCTBEHHBIE PEAKLMHU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHona okcuaoMm menu(Il)),
MHOTOATOMHBIX CIUPTOB (B3ammojelcTBue riuiepuna ¢ ruapokcuaom menu(Il)), anpaernaon
(okHMcneHHMEe aMMHAayHBIM pacTBopoM okcujga cepebpa(l) wu  ruzpokcunom  meau(Il),
B3aUMOJICHCTBUE KpaxMaja ¢ WOJO0M), ITPOBEACHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

Pacuérnbie 3agaun

Boluncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccbl, 00BbEMa, KOIUYECTBa
MCXOJHOTO BEIIeCTBA WJIM TMPOAYKTAa pEaKlUWd MO HM3BECTHBIM Macce, 00bEMY, KOJIHUECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB UJIU MPOJYKTOB PEAKIIUN).

A3oTcoaepkaniue OpraHnyecKne coeANHeHus!

Amunol. Memunamun u aHUIUH: COCMA8, CMpoeHue, guzuyeckue U XumuyecKue ceolucmea
(copenue, 83aumoodelicmsue ¢ 6000 U KUCTIOMAMUL).

AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHudecKre coenHeHNs. OU3NUECKue 1 XUMUIECKHE
CBOMCTBa aMHMHOKHMCIOT (Ha HpuUMepe IMMLuHA). buonornueckoe 3HauyeHHME aMUHOKHUCIIOT.
[TenTumasl.

benku kak mpupoJHBIE BBHICOKOMOJIEKYJISIpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTpPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: TUAPOJIN3, JACHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEIKHU.

JKcnepUMeHTAJIbHbIE MeTO/IbI H3y4YeHHUsl BellleCTB M UX MpeBpalleHuii

Habntonenne u onucaHue JAEMOHCTPAllMOHHBIX OIBITOB: JEHaTypauus OelIKOB IpH
HarpeBaHuy, LIBETHBIE PEAKIIUU OEJIKOB.

BbicokomouiekyIsipHbIe cOeJUHEHUS

OcCHOBHbBIE TOHSTHS XHMHUHU BBICOKOMOJIEKYJISPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb NOJUMEpU3ALNH, CpPeAHss MoJyieKyispHas wmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH - MOJMMEPH3AIIHs U MOJTUKOHICHCAIIHS.

IInacmmaccol  (nonusmuner,  NOAUNPONUNEH,  NOAUBUHUIXIOPUO,  NOJUCHUPOTL).
Hamypanenoiti u cunmemuyeckue xayuyku (6ymaouerosbvlii, X10pONPeHosbill U U30NPEHOBbIIL).
Bonokna: mnamypanvuvie (X10n0K, wiepcmo, WEIK), UCKYCCMBEHHble (ayemamuoe 6070KHO,
8UCK03a), cCuHmemuyiecKue (KanpoH u J1a6cam,).

JKCcNepUMEHTAJIbHbIE METO/IbI H3y4YeHHUs BelleCTB U UX NMpeBpalleHuii

O3HakomyieHHE € oOO0pa3laMH MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcc,
Kay4yKOB.

Me:xnpeamerHblie CBA3U

Peanuzanus MexnpeaMeTHbIX CBSI3€M MPU M3yUYEHUM opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS Uepe3 MCIIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO -HAyYHBIX MOHSTHUU, TaK H

HOH?ITPIIZ, ABJIAIOMNUXCA CUCTEMHBIMU JJIs1 OTACIIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIKUKIJIA.



OOmiue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHUE, HAy4yHbIM (hakT, TUmoresa, 3aKoH,
TEOpHsl, aHalM3, CUHTE3, KJIacCUPUKalLMsi, IEePUOANYHOCTh, HAOIIOJCHUE, H3MEpPEHHe,
AKCIIEPUMEHT, MOJICIIUPOBAHHE.

dusuka: Matepus, YHEPIUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUIl YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (YU3NYECKHE BEITHMYUHBI M €TUHHIIBI
UX U3MEPEHUSL.

buonorwus: KJIIETKa, Opranu3m, onocdepa, 0OMEH BEIIECTB B OPraHU3ME,

¢dboTocuHTE3, OMOJIOTUYECKU aKTUBHBIE BelllecTBa (O€IKH, YIIIeBOAbI, JKUPbI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHBIE TOPOIBI, TOJIE3HBIE UCKOMAEMbIE, TOIUTUBO, PECYPCHI.

TexHonorus: nuuieBble MPOAYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILKE CPE/CTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE IMPerapaThl, MaTepHalIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX

BOJIOKOH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMELI 110 XMMHUM HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIET'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yibTaTaM OCBOCHHS OOy4aroIUMUCS
[IporpaMM CpeAHero oOIero oopazoBaHMs (JIMUYHOCTHBIM, METAIpPEAMETHBIM M MPEIMETHBIM).
HayuHo-meTonnyeckoil OCHOBOM i pa3pabOTKU IJIAHUPYEMBIX PE3YJbTAaTOB OCBOEHUS
IIPOTrpaMM CpeHEro o01ero o0pa3oBaHus SIBISETCS CUCTEMHO-ESTEIbHOCTHBIA MOIXO.

B coorBercTBUM € CHCTEMHO-JESATENBHOCTHBIM MOJAXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yJabTaTOB OCBOGHMS MpenMeTa «XUMHs» Ha YypOBHE CpeiHero ooOmiero oOpa3zoBaHus
BbIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOM TIpakJaHCKOM HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAaMOOIPEEIIEHHUIO;

HaJIn4Me MOTUBAIMU K 00yUEHHIO;

LIeJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJEHUN JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPHUYECKUX TPAaIULIUN 0a30BOM HAyKU XMMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYy4arolIUXCsl PYKOBOJCTBOBATbCS B CBOEH JEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLUIMMU LEJIOCTHOH CHCTEME XHMHYECKOIro
o0Opa3oBaHus;

HaJIMYME TPABOCO3HAHMS HKOJOTHUECKOW KYyJIbTYpPbl M CHOCOOHOCTH CTaBUTh IETU U
CTPOUTD KU3HEHHBIE IIJIaHBbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHMS MpeaMeTa «XUMHsS» JOCTUraloTcs B €IUHCTBE
y4eOHOM M  BOCIUTATENBHOM JI€ATEIbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSAMHU U HJA€ATaMU POCCHHCKOTO
IPaXIaHCKOro O0O0IlecTBa, MPHUHATHIMU B OO0IIECTBE HOPMAaMHM M MpaBUIaMH IOBEIEHUS,
CIOCOOCTBYIOIIMMU TPOLIECCAM CAMOIO3HAHMS, CAMOPA3BUTUSI U HPABCTBEHHOT'O CTAHOBIICHHS
JIMYHOCTH 00yYaroMuXcsl.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS IMpeaMeTa «XHUMHUS» OTpakaloT c(HhOpMUPOBAHHOCTD
OMNbITa TIO3HABATEJIBHOW M TMPAKTUYECKOM JEATEIbHOCTH OOYYaIOIIMXCSl IO peanu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMSA

OCO3HAHUS O0YYAIOIUMKCS CBOUX KOHCTUTYLMOHHBIX MIPaB M 0053aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOIOPSIIKY;



IIPEJICTABICHUS O COLMAIbHBIX HOPMAaxX M NPaBUIAX MEXJIMYHOCTHBIX OTHOLICHHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTEIbHOCTH NPU CO3JJaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4yeOHbIX U MO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH OHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JTIOTUKY U apTyMEHThI IPYTHX
IIPU aHAJIM3€E PA3INYHBIX BUJIOB YUEOHOH AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYeCTBEHHOM
XUMMUY;

YBaXEHMsI K TpOIlecCy TBOpYECTBa B O0JIACTUM TEOPHUHM U IMPAKTHUYECKOIO MPUMEHEHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT JIUTEIbHBIX HAOIIOACHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U TPAKTUKOB;

UHTEpeCca M II03HABaTEIbHBIX MOTHBOB B IIOJIyYEHHU U TIOCIEAYIOIIEM aHaJIN3e
nH(pOpPMaLIUHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHMSI, 3TUYECKOTO MTOBEACHMUS;

CIOCOOHOCTH  OLICHMBATh  CUTYallMH, CBA3aHHBIE C XUMHYECKHMMHU  SIBICHHUSMHU,
U TPUHUMATh OCO3HAHHBIE PELICHHS, OPHUEHTHUPYSCh HAa MOpPaJbHO-HPaBCTBEHHBbIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIIGHHMBAaTh CBOE TOBEJEHHE M TOCTYNKH CBOUX TOBapHILEH C MO3UIMHA
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIEACTBUN ITHX MOCTYNKOB;

4) popMupoBaHus KyJbTYpPbI 310POBbS:

MOHUMaHMA 1IEHHOCTeH 310poBOoro W Oe30macHoro oOpas3a >KU3HU, HEOOXOAMMOCTHU
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMoIeHns TIpaBUi 0e30MacHOro OOpalleHus C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
KHU3HU U B TPYJIOBOU J€SATEIbHOCTH;

NOHUMaHMUA LEHHOCTH TMpaBWJI HMHIUBUAYAJbHOIO U KOJUIGKTUBHOTO 0€30MacHOro
MOBEJ/ICHNUS B CUTYALIUSAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCHEACTBUI M HENPUATUS BPEIHBIX NPUBBIYEK (YNOTPEOICHUS AJIKOIOJI,
HapKOTHKOB, KypEHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATENbCKON  JIeATEIbHOCTH,
OOILECTBEHHO I0JIE3HO, TBOPUECKOI! U Apyrux BUAax AeATeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEIIEHUH MPaKTUUECKUX 3a/Jad COIMAIbHOM
HaNpaBJIEHHOCTH (B paMKax CBOETO KJlacca, MIKOJbI);

MHTEepeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHHUsI K TPYJLy, JIOSAM Tpy/ia U pe3yibTaTaM TPYAOBOH JeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHIMBUAYAIbHOW TPAeKTOPUU OOpa3oBaHMA,
Oynyuieil mpodeccuu U peanu3alii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0JI0rMYeCcKOr0 BOCIIMTAHMSI:

HKOJIOTHUECKH 11eJIeCO00Pa3HOTr0 OTHOIIEHUS K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHMA TJI00AJBHOTO XapakTepa HKOJOTHUECKUX MPOOJIeM, BIUSHUS HKOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HAHUSI HEOOXOIMMOCTH MCIOIB30BAHUS JOCTHKCHUNA XUMUU JUISl PELICHUsS BOIPOCOB
paIoOHaIBHOIO TPUPOIONIOIB30BAHUS;

AKTUBHOT'O HENPHUATHS JEHUCTBUM, NMPUHOCAIIMX BpEA OKpYXarouled NpUpPOAHON cpere,
yYMEHHSI TPOTHO3UPOBATH HEOJIArONPHUSATHBIE KOJIOTMUYECKHE MOCIEACTBHS MPEANpUHUMAEMBIX
JEUCTBUN U IIPENOTBpaIaTh UX;



HaJU4Msl Pa3BUTOrO 3KOJOTMUYECKOTO MBIIIJIEHUS, SKOJOTUYECKOM KYJIbTYpbl, OIbITA
JNEATEIBHOCTH  JKOJIOTUYECKOW  HANpaBJIECHHOCTH, YMEHHS PpPYKOBOJICTBOBATHCS HMMHU B
MO3HABATENILHON, KOMMYHHUKATUBHOUN U COLMANBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSTH UJCOJIOTHH XeMO(DOoOuH;

7) 1IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHUS HAYKU M OOIIIECTBEHHON MPAKTUKU;

MOHUMaHUs CHeNUu(PUKA XUMUU KaK HAyKH, OCO3HaHWs €€ poiu B (POopMUpPOBAHUHU
paIOHATBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [IEJIOCTHOTO MPECTABICHUS 00 OKPYKaIOIIEM
MHpE KaK O €IUHCTBE MPUPOABI U YEIOBEKAa, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHrnr IpoodieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XHUMHUHU JUUII COBPEMEHHOW IMBWJIM3AIMHU: B €6
TYMaHUCTHYECKON HAMpaBIIEHHOCTH U BAXKHOW pPOJIM B CO3JaHUM HOBOW 0a3bl MaTepHallbHOM
KYJBTYPbI, PEIIEHUU TJIO0ATBHBIX TTPOOJIEM YCTOHYMBOTO PA3BUTHS YETIOBEYECTBA — CHIPHEBOM,
JHEPreTHUYECKOM, THUIIEBOH M JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU  METUIMHBI,
o0ecreueHnn YCIOBUN YCIICIITHOTO TPyAa U KOJIOTHYECKH KOMGOPTHON JKH3HU KaXJIOTO WICHA
oO1ecTBa;

€CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJ0OB TO3HAHMS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH UCTOJIh30BaTh MOTyYaeMble 3HAHUS JUIS
aHanu3a M OOBSICHEHUS SBJICHUN OKPYXKAIOMIEro MUpa W MPOUCXOMSIINX B HEM HM3MEHEHUH,
YMEHHUSI JIelaTh 00OCHOBAHHBIE 3aKITIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB U UMEIOITUXCS JTAaHHBIX
C LEJBIO TIOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO UCTIOIB30BaTh XUMHUUECKHUE 3HAHUS IS PELICHHs TPoOieM
B PEATbHBIX KU3HCHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOM AEATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHHIO, K
AKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUM IO XUMUU B COOTBETCTBHUM C IKU3HEHHBIMU
MOTPEOHOCTSIMU;

HHTEpeca K OCOOGHHOCTSAM Tpylda B pa3nuyHbIXx cdepax mpodeccHnoHaTbHOMI
JIESITCIIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOEHHS Y4eOHOro mnpeamera «XUMHS» Ha YpPOBHE
CpeaHero o0Iero oopazoBaHMs BKIIOYAIOT:

3HaYUMble i1 (OPMUPOBAHUS MHPOBO33PEHHSI OOYYAIOMIMXCS MEXKIUCIUITIMHAPHBIE
(MexnpeaMeTHBIE) 00LIeHayYHbIe TOHATHS, OTPaKAIOIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienupuKy METOJIOB TIO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBJICHHUE, Mpolecc, CUCTeMa, HAyYHBIH (akT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCiIel0BaHue, HaOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U JIpYTHe);

YHUBEpCaJbHbIE  ydeOHble  JeHcTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
peryisTuBHbIE), oOecreunBaronve (GopmMupoBaHHE (QYHKIMOHAIBHONM TpPaMOTHOCTH U
COLIMAJIFHON KOMITETEHIIMN 00YyYaroIuXcs;

CIIOCOOHOCTh ~ OOY4YAaIOIIMXCSl ~ HCIOJB30BaTh  OCBOEHHBbIE  MEXKIUCLHMIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMA W YHHBepcallbHble Y4eOHbIe JEHCTBHS B IIO3HABAaTEILHOW U
COIIMAJIbHOM MPAKTHUKE.

MeranpeMeTHble pe3yJIbTaThl OTPaKaloT OBJAJICHHE YHUBEPCAIbHBIMU Y4eOHBIMU
MO03HABATEIbHBIMUA, KOMMYHUKATUBHBIMHU M PETYJISITABHBIME JICHCTBUSMHU.



OB.]'IaIleHI/Ie YHUBEpPCAJAbHBIMH y‘-lCﬁHLIMI/I NO03HABATEJbHBIMHU J€HCTBUSIMM:

1) 6a3oBble JJOrMUecKUe AeHCTBUSI:

CaMOCTOSITENTbHO  (pOPMYJIMPOBAaTh M AKTYaJH3UpPOBAaTh IMpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpPENENATh LENU JAEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUU HX AOCTHXKEHHS,
COOTHOCHUTH PE3YJIbTAThI IEATEIHHOCTH C MOCTABICHHBIMH LIETSIMU;

UCIIOJIb30BaTh NPU OCBOECHHMU 3HAHUN NPUEMBI JIOTUYECKOIO MBIIIJIEHUS — BBLIEIATH
XapakTepHble TPU3HAKM TOHSATUA M YCTaHAaBIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MMOHATHUS JJIs1 00BSCHEHUS OTJCIBHBIX (PAKTOB U SBJICHHUIA;

BBIOMpATh OCHOBAHMSI U KPUTEPUH IS KJIacCU(UKALIMK BEUIECTB U XUMHUUECKHUX PEaKIIMii;

YCTaHABIMBATh IPUUYMHHO-CIIEICTBEHHBIE CBSA3H MEXAY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyXJeHUs (MHAYKTUBHBIC, [EAYKTHBHbIE, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS] B PACCMATPUBACMBIX SIBJICHUSX, (POPMYJINPOBATH
BBIBOJIbI M 3aKJIIOUEHUS;

IIPUMEHATH B MPOLIECCE TO3HAHUA, UCIOIb3yEMbIE B XMMHHM CUMBOJNYECKHE (3HAKOBBIE)
MOJIEJH, IPe0O0Pa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUM 3HAK (CHMBOJ) JIEMEHTA,
XUMUYecKas (QopMysa, ypaBHEHME XUMHMYECKOW peaklMu — TMpU peIIeHUH Y4eOHBIX
MO3HABATENIbHBIX U NMPAKTUYECKUX 3a/ay, IPUMEHSATh Ha3BaHHbBIE MOJIEIbHBIC IMPE/ICTaBICHUS
JUIS BBISIBJICHHSI XapaKTEPHBIX IIPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIU.

2) 6a30BbIe HCCJIEA0BATEIbCKUE 1eHCTBHSI:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O NTO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIU;

dbopMynupoBaTh LETM W 3aJa4d  MCCIEAOBAaHUS, HCIOJIb30BaTh IOCTABJICHHbBIE H
CaMOCTOSITENILHO c(hOpMyITUPOBaHHbBIE BOMPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
U1 OPMHUPOBAHMSI TUTIOTE3BI TIO MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIa/JIETh HaBbIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IPOBEICHUS YUYEHHYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOaTh 3a XOJOM IPOIIecca, CaMOCTOSITENBHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOIIEHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEA0BAaHNUSA, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIEIaHHOM
pabore;

nmpuoOpeTaTh OMBIT YYCHUUECKOW HCCIEOBATEIbCKON W TIPOEKTHOW JeATEIHHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOAOB peIICHUs
MPAKTUUECKUX 3aj[a4d, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUS.

3) paGora ¢ unpopmanuei:

OPUEHTHPOBATHCSI B  PA3NIMYHBIX HCTOYHMKAX HHGMopManuu (HAyYyHO-NOMYyJIsIpHAs
JaUTepaTypa XMMHYECKOTO COJEep)KaHus, CIpaBOYHbIE TocoOus, pecypcbl HHTepHera),
aHaJIM3UpOBaTh HWHGOPMAIMIO PpA3IUYHBIX BUAOB M (OpPM MpeACTaBICHUS, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3alpoChl U TMPUMEHITh pa3IWYHbIE METOJbl MpU MOHCKE U 0TOope
uHpOpMaLU, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHBIX 3aj1au ONpeIeIEHHOTO THIIA;

IpUOOpETaTh OMBIT HCIOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHMAabHYI0 (OpMY MpelCTaBiIeHUS MHPOpPMAIUHU (CXEMBI,
rpaduKu, TMarpaMMsl, TaOIUILBL, PUCYHKH U IPYTHE);

HCIIONIb30BAaTh HAy4YHBIM S3bIK B KadyecTBE CpeAcTBa MNpu paboTe ¢ XUMHUYECKOM
uHpOpMaLueil: MPUMEHSATh MEXIpeIMEeTHbIe ((QHU3MUEeCKHe W MaTeMaTH4yecKue) 3HaKu |
CUMBOJIBI, (hOpMYyIIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OBJIa[[eHI/[e YHUBEPCAJIBbHBIMA KOMMYHHKATUBHBIMU HeﬁCTBHﬂMH:



3aJaBaTh ~ BOMPOCHl 1O  CYIIECTBY OOCYXJZaeMOdW TeMbl B  XOA€ JUaiora
W/WMW JTUCKYCCHH, BBICKA3bIBaTh WJEH, (OPMYIUPOBATH CBOU TMPEHAJIONKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUSI TIPEVIOKEHHON 3a1a4U;

BBICTYIIAaTh C MPE3EHTAIMEN PE3yJIbTAaTOB IMO3HABATEIBHON NESITEIBHOCTH, MOJTYYECHHBIX
CaMOCTOSITEJIBHO HWJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUUM XUMHUYECKOTO
AKCIIEPUMEHTA, TPAKTHYECKOW pabOThl 1O WCCICIOBAHUIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanuzanuu y4eOHOro MPOEKTA u dbopMynupoBath BBIBO/JIbI
M0 pe3yJbTaraM TMPOBEAEHHBIX HCCICIOBAHUN IMYyTEM COTJJACOBAHMS TMO3UIUMHA B XOJIE
o0CyXJIeHHS 1 0OMEHa MHEHUSIMHU.

OBi1aieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBAaTh M OCYILIECTBIIATH CBOIO IO3HABATEJIBHYIO JESTEIBHOCTD,
ompezenss e€ el W 3aJadyd, KOHTPOJIHUPOBATh U MO Mepe HEOoOXOJUMOCTH KOPPEKTHPOBATH
npeJylaraéMblii alrOPUTM JICHCTBUN TPHU BBHINOJHEHUU Y4E€OHBIX M HCCIIEIAOBATENBCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEKTUBHBIN CIIOCOO UX PElIeHUsl C yYETOM MOJYyYEHHUS] HOBBIX 3HAHUI O
BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEM JESATENBHOCTM Ha OCHOBE CaMOaHalu3a |
CaMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUA Kypca «OpraHndecKkasi XUMUsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEJCTABICHUN 0 XUMUYECKOW COCTABIISAIOINIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, PO XUMHUU B MO3HAHWH SBJICHHUN MPUPOJLI, B (OPMHUPOBAHUN MBINIJICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW Il pelICHHS
MPaKTUYECKUX 3a/lad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

BJIAJICHUE CHUCTEMOM XMUMHUYECKUX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIATArOIIUe
MOHSTUS (XUMUYECKUI JIEMEHT, aTOM, DJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJia, BaICHTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUYECKast CBsI3b, CTpyKTypHas (opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIM O00BEM, YIIEPOAHBIH  CKElerT,
(yHKIMOHAMBHAS TPyTMNa, PaJuKan, W30MEpHUs, M30MEpPbl, TOMOJOTUYECKUN psij, TOMOJIOTH,
YIJIEBOJAOPOIBI, KUCIOPOA U a30TCOAEPKALIME COEAUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYpPHOE
3BEHO, BRICOKOMOJICKYJISIPHBIC COSAMHEHUS); TEOPUH M 3aKOHBI (TEOpHUS CTPOCHUST OPTaHUYECKUX
BemectB  A. M. BytnepoBa, 3akoH COXpaHEHHUsT MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUA, JIEkKAIIMEe B OCHOBE MOHUMAaHMS
MPUYUHHOCTH M CUCTEMHOCTH XHUMHUYECKUX SBIICHUH, (DaKTOJIOTHUECKUE CBEICHUSI O CBOWCTBAX,
COCTaBe, MOJYUYCHUH U 0€30TTaCHOM HCIOJIb30BAHUY BAKHEUIITNX OPTaHMYECKUX BEIICCTB B OBITY
U NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHU BBISBIISTh XapaKTepPHbIC MPU3HAKKU TOHITHH, YCTaHABINBATH
HX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHUS IIPU ONHUCAHUU COCTaBa, CTPOCHUS U
MPEBPAIICHUI OPTraHUYECKUX COETUHEHHUI;



Cc(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (GOpMyJl OPraHUYECKUX BEUIECTB
U YpPaBHEHHN XMMHUYECKHX pEaKLUi, N3roTaBIMBaTh MOJAEIN MOJIEKYJ] OPraHMYECKUX BELIECTB
JUTS. WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHUPOBAHHOCTh YMEHHH yCTAHABJIMBATh MPUHAUICKHOCTh U3YUEHHBIX OPraHMYECKHX
BEUIECTB IO MX COCTaBy U CTPOEHHUIO K OINpeAeaEHHOMY Kiaccy/Tpynmne COeIUHEHHM
(yrieBomopoapl, KHCIOPOA M  a30TCOAEPXKAIME  COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE
COeUHEeHMsI), AaBaThb MM Ha3BaHus no cuctemaruyeckoil Homenkinarype (IUPAC), a Taxxke
NPUBOJIUTh TPUBMAJIbHbIE HAa3BAaHHs OTJEIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIUIIEH,
alleTUIeH, ATWIEHIJUKONb, TIUIEpUH, (eHon, Qopmaibaeru, aneTalbIerul, MypaBbHHAS
KHCJIOTa, YKCyCHasi KUCIIOTa, OJIEMHOBAasl KUCIIOTA, CTEApPUHOBAs KHUCIIOTA, TIIIOK03a, (hpyKTo3a,
Kpaxmall, 11eJUTI0JI03a, TIUIIH);

C(OPMHPOBAHHOCTh YMEHHUSI ONPEACHATh BUABI XMUMHUYECKOH CBA3M B OPraHUYECKHUX
COEIMHEHMSIX (OJIMHAPHbIE U KpaTHbBIE);

C(OPMHUPOBAHHOCTh YMEHHS NPUMEHATH IOJIOKEHUS TEOPHUHM CTPOCHUS OPraHMYECKHX
BemecTB A. M. BytnepoBa miisi 0ObsCHEHHsI 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOEHHUE, (QU3NYECKHE U
XMMHMUYECKHE CBOMCTBA TUIIMYHBIX IPEJCTABUTENEH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BELIECTB
(meTan, 3TaH, STWIEH, MPOMWICH, ameTwieH, OytamueH-1,3, mermwnOyramuen-1,3, OeH3odm,
METaHOJI, 3TaHOJI, STUJICHTJIMKOIb, TIUIEPHH, (EHOJ, aleTalbAerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUII003a, aMHUHOYKCYCHasi KHCIIOTa), WIIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJY HUMH YPAaBHEHHUSIMH COOTBETCTBYIOIMX XMMHUYECKHX pEaKLUil C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIL;

Cc(OPMHPOBAHHOCTh YMEHHUS XapaKT€pPU30BaTh HCTOUYHUKU YTJIEBOJAOPOJHOTO ChIPbsS
(HedTb, MPUPOIHBIA Tra3, Yrojb), CIOCOOBI HMX MEpPepabOTKH M MPAKTHUECKOEe MPUMEHEHHE
MIPOIYKTOB MepepadOTKHU;

cOPMUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHHUS MO XHUMHUYECKUM YpPaBHEHUSAM
(Macchl, 00bE€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WM MPOJYKTa PEAKIHMU O H3BECTHHIM
Mmacce, 00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOHBIX BEIIECTB
WIH NIPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHWK 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUM IPU H3YYEHMM BEIIECTB U XUMHMUYECKHUX SIBJICHHUU
(HaOnrofeHue, UW3MEpEHHe, OSKCIEPUMEHT, MOJEIMPOBAHKE), HCIONb30BaTh CHCTEMHBIE
XUMHMUYECKNE 3HAHUS I IPUHSTHS PEIICHNN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBA3aHHbIX
C BEIIeCTBAaMHU U MX MPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATH MpaBHJIa MOJB30BAaHUA XUMHUYECKOM MoCynoi u
abopaTOPHBIM 000PYIOBAaHKUEM, a TAK)KEe MpaBHUia OOPAIEHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMU 10 BBIITOJHEHUIO Ja00paTOPHBIX XUMHUUECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATH XMUMHYECKUN HKCIEPUMEHT
(mpeBpallleHus1 OPraHUYECKUX BEILECTB IPH HarpeBaHUM, MOJYYEHUE ATHIEHA U U3Y4YEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEAKLUWHW OpPraHWYECKUX BEILIECTB, JeHATypauus OeJlKOB mpH
HarpeBaHUU, IIBETHBIE PEAKIMU OEJIKOB) B COOTBETCTBUU C NMpaBHJIAMH TEXHUKH 0€30MaCHOCTH
pu OOpallleHUH C BEIeCTBaMHU U JIaDOpaTOPHBIM 00OpY/IOBaHUEM, MPEICTABIATH PE3yIbTAThI
XMMUYECKOTO JKCIEpUMEHTa B (opMe 3alUCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKUuil u
(GbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHHA KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYIO WH(pOpMAIUIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOJaTh IMpaBHa SKOJOTHYECKU I1e1eco00pa3Horo
MOBE/JCHUS B OBITY M TPYIOBOM JEATEIBHOCTH B II€NIIX COXPAaHEHUS CBOETO 3I0POBbS U
OKpY>Karolllel IPUPOJHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUS Ha JKUBBIE OpraHU3MBI
OTNpeeNIEHHBIX OpPraHMYECKUX BeHIecTB, MoHuUMas cMmbichn mnokazarenss IIJIK, moscuaTe Ha



IpUMeEpax CIocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeNl0BeKa;

JJIA 06yqalomy1xc;{ C OrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBbsA: YMCHUC IMPUMCHATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHUS BCUICCTB U XUMHWYCCKUX HBHGHI/IP'I;

JJ1s CIICTIBIX U CHaGOBI/I,Z[HH_[I/IX 06yqa101u1/1xc;{: YMCHHUC HUCIIOJIB30BATh peﬂbe(bHO—TO‘-Ie‘-IHYIO
cuctemy obo3naueHuit JI. bpaiins mist 3anucu XuMu4eckux Gopmy.

TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC

Ne | HanvmeHOBaHue KonunyecTBo 4Yacos DNIeKTPOHHbIE
n/| pasnenoB n TeM |Bcer |KoHTposbH| MpakTuyec (unchposbie)

n nporpamMmmsbl 0O |ble pa60Tb| Kue paGOTbI O6pa3OBaTeJ'IbeIe
pecypchl
Pazpnen 1. TeopeTuieckue OoCHOBbl OpraHM4ecKou XuMum
1.1MpeomeT 3
opraHm4yeckomn
XxmmMunn. Teopus
CTPOEeHUns
opraHun4yeckKmnx
coefnHeHun A.
M. byTnepoBa
NobaBnTb CTPOKY
NUToro no pazgeny | 3 |
Paspen 2. Yrnesopnopopabl
2.1|NpepnenbHble 2
yrnesonoponbl —
aJIKaHbl
2.2|HenpepnenbHble 6 1
yrneBonoponbl:
aJIKEHbI,
anKagueHsl,
ANKNHbI
2.3/ApoMaTunyeckmne 2
yrneBo4oponbl
2.4|MNpunponaHsble 3 1
NCTOYHUKN
yreBo4oponoB U
nx nepepaboTka
NobaBnTb CTPOKY
Ntoro no pazgeny | 13 |

Paspen 3. Kucnopopcopep>xawime opraHm4eckue coeMmHeHunA
3.1ICnnpTbl. DeHo 3
3.2|Anbpernasl. 7 1
KapboHoBble
KUCNOTbI.
Cno>xHble a¢pumpsbl

3.3\Yrnesonabl 3 1




No
n/
n

HanmeHoBaHuMe

Konn4ecTtBoO 4Yacos

pa3nesioB N TEM |Bcer|KOHTpPOJIbH

nporpamMmmsl 0 |ble paboThl

MpakTnyec
Kne paboTbl

DNIeKTPOHHbIE

(undpossbie)
obpa3oBaTesibHble

[0obaBuUTb CTPOKY

Wtoro mo pasmeny | 13

Paspen 4. AsoTcoaep>Xaliue opraHu4Yeckme coeauHeHus

4.1

AMUHbI. 3
AMNHOKNCJIOTHI.
benkun

0obaBnTb CTPOKY

Wtoro mo pasgeny | 3 |

Paspen 5. BbicOKOMONEKyNsApHble coeauHeHus

51

MnacTmaccsol. 2
Kay4dyKwu.
BonokHa

HobaBnTb CTPOKY

NUToro no pasgeny | 2 |

HobaBuTb Moaysb

HobasuTb pasgen

OBLUEE 34 2

KOJIMYECTBO
YACOB MO
MPOIrPAMME

IHOYPOYHOE IINIAHUPOBAHUE
10 KVTIACC

No
n/
n

Tema ypoka

Kosin4yecTtBoO 4YacoB HaTa

Bcer
0

KOHTpPOJIbH
ble paboThl

MpakTn|N3y4eH
yeckue nA
paboThl

DNeKTPOH
Hble
UndgpoBsbI
e
obpa3oBa
TeNbHble

pecypchl

[[MpeomeT opraHmn4yeckomn
XUMUWN, eé BO3HUKHOBEHMNE,
pa3BuTne N 3HavyeHne]]

[[Teopusa cTpoeHuns
opraHn4yeckux coeguHeHnn
A. M. byTneposa, eé
OCHOBHble nonoXxeHus]]

[[MpencTaBsneHne o
Knaccndpukaumm
OopraHM4yecKunx BeLlecTB.
HomeHKnaTypa
(cncrtematmyeckas) n
TpUBUaJibHble Ha3BaHUA

opraHunyeckux seuiecTs]]




Ne Tema ypoka KosinyecTtBo Yacos llaTa |31eKTpoH

n/ Bcer |KoHTpobH|MpakTn|U3YyHeEH Hbl€

y 0 |ble paboThl|yeckune| WS |UNDPOBSI
paboTbl e

4 [[[AnkaHbl: coCcTaB " 1

cTpoeHune, FOMOJ‘IOFVI‘-IeCKI/II7I
pan]l

[[MeTaH n 3TaH —
npocrenwmne
npeacTtaBuTenn askaHoB]]

[[AnKeHbl: cocTaB "
CcTpoeHue, ceoncTeall

[[DTnneH n nponuneH —
npocrenumne
npeacrtaBuTeNn askeHoB]]

[[MpakTuyeckas pabota Ne
1. «[lony4yeHmne aTuneHa u
n3yyeHme ero CBONCTB»]]

[[AnkaguneHsbl. byTagneH-
1,3 n meTunbyTaaneH-1,3.
[MonyyeHne
CUHTETUYECKOro Kay4dyka U
pe3nHbl]]

10

[[ANKWHbI: COCTaB U
0COBEHHOCTU CTPOEHNs,
rOMOJIOrNYeCcKun paa.
ALeTunneH — npocTenwnin
npencrtaBnTeslb aJIKMHOB]]

11

[[Bbl4ncneHns no
YPaBHEHUNIO XMUYECKON
peakuunn]]

12

[[ApeHbl: BeH301 1 ToNyOo.
TOKCUYHOCTb apeHoB]]

13

[[TeHeTn4yeckasn cBsA3b
yrneBoaopoaos,
npuHaanexawmx K
pa3/In4yHbIM Knaccam]]

14

[[MpupoaHble NCTOYHUKN
yrneBoaopoaoB:
MPUPOLAHLIA ra3 un
MnonyTHble He(PTAHbIE rassbl,
HedTb N NPOAYKTbI €é
nepepaboTkun]]

15

[[MpupoOHbIE NCTOYHUKN
yrneBso40pPooB:




No
n/

Tema ypoka

Konun4ecTtBO 4Yacos

Bcer
0

KOHTpPOJIbH
ble paboThl

MpakTn
yeckue
paboTbl

HaTa
N3y4yeH
ns

DNEeKTPOH
Hble

UndgpoBbI
e

MNPUPOLOHbIA ra3 v
NOMyTHble HEPTHAHbIE Fas3bl,
HedPTb N NPOAYKTbI €é
nepepaboTku]]

16

[[KoHTposbHas paboTa no

pasgeny
«Yrnesonoponbi»]]

17

[[MpenenbHble
OHOATOMHbIE CMNPThI:
MeTaHOJ1 U 3TaHo.
BoooponHasa cBs3b]]

18

[[MHOroaToMHbIE CMUPTHI:
3TUNEHI JINKOJb U
rnnuepuH]]

19

[[PeHON: cTpOeHNEe
MOIEeKYibl, PU3NYECKNEe n
XNMN4yeckmne CBOMNCTBA,
npuMmeHeHunel]]

20

[[Anbpernapbi:
dopmMmanbgerng v
aueTanbaerng. AueTtoH]]

21

[[OOHOOCHOBHbIE
npenesbHble KapboHoBbIE
KWC/OTbl: MypaBbUHas U
yKcycHas]]

22

[[MpakTnyeckasa paboTa Ne
2. «CBoncTBa pacTBopa
YKCYCHOWN KNUC/OTbI»]]

23

[[CTeapunHOBas u
ONleNHOBAasA KNCNOThI, KakK
npeacTtaBuTenn BbiCLLINX
KapboHOBbLIX KNCNOT]]

24

[[Mblna Kak conm BbICLLUUNX
KapbOoOHOBbLIX KUC/OT, NX
MotLee aencrteunel]]

25

[[Cno>XHble a¢punpbl Kak
Npon3BoaHbIE KapOOHOBbLIX
KucnoT. 'mgponuns
CJTOXKHbIX 3¢hnpoB]]

26

[[XKnpbl: rngponuns,
NMPUMeHeHne,




No
n/

Tema ypoka

Konun4ecTtBO 4Yacos

Bcer
0

KOHTpPOJIbH
ble paboThl

MpakTn
yeckue
paboTbl

HaTa
N3y4yeH
ns

DNEeKTPOH
Hble

UndgpoBbI
e

brnonornyeckas posb
Xunposl]]

27

[[YrneBoabl: cocTas,
KNnaccnukaums.
Ba)kHenwne
npeacrtaBuTeNun: riKosa,
dhpyKTO3a, caxapo3al]

28

[[Kpaxman n uenntososa
KakK NpupoaHble
nonumepsol]]

29

[[KoHTponbHasa paboTa no
pasgeny
«Kncnoponcogep><atwime
opraHu4eckue
coegnHeHua»]]

30

[[AMUHbI: METUNAMUH N
AHUANH]]

31

[[AMUHOKNCNOTHI KakK
aMoTepHble
opraHmyeckue
coegnHeHuns, nx
bunonornyeckoe 3HavyeHue.
MenTnabl]]

32

[[Benkn Kak npupoaHble
BbICOKOMOJIEKYJIAPHbIE
coeanHeHunsal]]

33

[[OcHOBHbIE NOHATUA
XUMUUn

BbICOKOMOJIEKY NIAPHbIX
coegnHeHnmn]]

34

[[OcHOBHbLIE MeTOAOb
CUHTE3a

BbICOKOMOJIEKY NIAPHbIX
coegnHeHun. NMnacTmaccel,
Kay4yKku, BoJsIoOKHa]]

0obaBuUTb CTPOKY

OBLUEE KOJIMYECTBO HYACOB
Mo NMPOIrPAMME

34
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