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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma o XMMHU Ha YPOBHE CpeiHEero oomiero oopa3zoBaHus pazpaboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii @enepanumny,
TpeOOBaHUN K pe3yiabTaTaM OCBOSHUS (eAepalibHON 00pa3oBaTENILHOW MPOTpaMMbl CPEIHETO
obmero oo6pazoanus (DPOIl COO), mnpencraBneHHBIX B DenepanrbHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM ctangapre COO, ¢ yuérom Konuenmmu mnpenonaBaHus y4eOHOTO TMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranmzanusax Poccuiickoit denepanuu, peatn3yrInX OCHOBHBIC
o0Opa3oBaTesbHbIE TPOTPAMMBI, U OCHOBHBIX MOJOXEHHH «CTpaTreru pa3BUTHs BOCHHTAHUS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0JI0OB K pa3pabOTKe MPOrpaMMbl 10 XUMHUHU, K OMIPEACICHUIO 00IIel cTpaTeruu
oOyueHus1, BOCIIMTAHUS U Pa3BUTHsI OOYUaIOIINXCS CPEICTBAMU YyU€OHOTO IpeameTa «XUMUs IS
10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIeNTyanbHble monoxenuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIel, COJAEepKaHUsl, pe3ylbTaToB oOyuyeHUs U TpeOOBaHMM K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe  oOpa3oBaHHMe,  IOJydaeMO€  BBINYCKHHKaMH  oOuieoOpa3oBaTenbHOM
OpraHu3aIiH, SBISIETCS HEOTHEMIIEMOW YacThl0 X 00pa30BaHHOCTH. OHO CITY)KUT 3aBEpIIAIONTIM
ATAINOM pealln3allii Ha COOTBETCTBYIONIEM eMy 0a30BOM ypOBHE KITFOUEBBIX [IEHHOCTEH, TPUCYIIAX
[IEJIOCTHOM CHCTEME XMMHYECKOTO O00pa3oBaHUS. DTH IICHHOCTH KacaroTcs ITO3HaHUS 3aKOHOB
pupoIbl, (POPMUPOBAHUS MHUPOBO33PECHHUS M OOIIEH KYIBbTYphl YENIOBEKA, a TaKiKe IKOJOTHUECKH
000CHOBAHHOTO OTHOUIEHHSI K CBOEMY 3/I0pPOBBIO M MPUPOIHON cpene. Peanusyercs xumuueckoe
oOpa3zoBaHue OOy4alONIMXCS HAa YPOBHE CpeAHEero oOmiero oOpa3oBaHHUsI CPEICTBAMH Y4€OHOTO
npeaMera «XUMHUSY, COJEpKaHUE U TIOCTPOEHUE KOTOPOTO OMpEeNieHbl B MporpaMme Mo XUMHH C
y4€ToM crenu(pUKd HAyKH XUMUH, €€ 3Ha4eHHs B TIO3HAHUU MPUPOAbI U B MaTEpPUATBHOU KU3HU
oOmiecTBa, a Takke C Y4€TOM OOLIUX Iesied U MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeIHeTo o011iero oopazoBanus B Poccuiickoit deaepanuu.

XUMHUS KaK 3JI€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0ocoOYyI0 poJib B COBPEMEHHOM
LUMBUIIU3AIMK, B CO3JIJaHUM HOBOM 0a3bl MarepualibHOM KyiabTypbl. OHa BHOCHT CBOW BKJaa B
(dbopMHpOBaHKE PALIMOHAILHOTO HAYYHOTO MBIIIJICHHS], B CO3/IJaHUE LIEJIOCTHOTO MPEACTaBICHUS 00
OKPY)KaIOIlleM MHUpE KaKk O €AMHCTBE MPHUPOJbI U YelloBeKa, KOTopoe (opMUPYETCsl B XUMUU Ha
OCHOBE MMOHMUMAaHMUSI BEIIECTBEHHOTO0 COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, X CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYS C IPYTMMH €CTECTBEHHBIMM HAYKaMH, XUMHsI CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *KU3HU KaKJOTO 4JIeHa
obmiectBa. CoBpeMEHHass XMMHUsI KaKk HayKa CO3UJaTeNbHasi, KaK HayKa BBICOKHX TEXHOJOTHUI
HaIpaBJieHa Ha pellleHne TM00aIbHBIX MPOOIeM YCTOWYHBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBO, SKOJIOTHUECKO 0€30MaCHOCTH U OXPaHbI 310POBbS.

B cooTBercTBMM ¢ OOmMMHM LEIIMH M MPHUHIMUIIAMU CpelHEero ooumiero oOpa3oBaHUsS
conepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb M3Y4€HHUS]) OPHUEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 UM JUIs
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCIEHIHOIO BKIIOYEHHMS B JKU3Hb COLIMYMA,
NIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBisIomMUMU NpeMeTa «XUMUs) ABIAIOTCA 0a30Bble Kypchl — «OpraHuyecKkas XUMHs»
u «OO0miast 1 HeopraHuyeckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHHUsI KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOIl HayKH: cHCTeMa 3HAHUN MO HEOPraHMYECKOW XMMMHU (C BKIIOYCHHEM 3HaHUM U3
oOmielt XuMUM) U opranuyeckod xumun. @opMHUpPOBaHUE JAHHOM CUCTEMbI 3HAHUH MPH U3Yy4EHUH



npenMera o0ecredrnBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCErO MHOTO00Opa3usl BEIIECTB Ha OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOImas u HeopraHmueckKas
XuMus» cHopMUpoBaHa B MPOrpaMMe MO XMMHH HAa OCHOBE CHCTEMHOTO MOJAXOJa K H3YYCHHIO
ydqeOHOTO MaTepuaga W OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWM Ha
OTNpeNeNEHHBIX TEOPETUYECKUX YpPOBHX. Tak, B Kypce OpraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCS Ha YPOBHE KJIACCHYECKOW TEOPUM CTPOEHUS OPraHWYECKUX COCIWHEHUH, a
Takk€ HAa YPOBHE CTEPCOXMMUUYECKMX M DJIEKTPOHHBIX MPEACTABICHUM O CTPOCHHUU BEIIECTB.
CBenennsi 00 M3ydaeMblX B Kypce BEIECTBAX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB IO
CIIOXKHBIX OHMOJIOTMYECKH aKTUBHBIX COCAMHCHHMH. B Kypce OpraHMYecKOW XWMHH TIOTYYar0T
pazBuTue CcGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TNEpBOHAYATILHBIE
MPEACTABICHUSI O XMMHYECKON CBS3M, KJIACCU(DHUKAIMOHHBIX MpPHU3HAKAX BEIIECTB, 3aBHCHUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Ton HOBBIM yriioM 3peHHsT B mpeamere «XuMus» 0a30BOr0 YpOBHS paccMaTpPHBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIeEro o0Opa3oBaHUsI TEOPETUUYECKUM MaTepual |
(haKkTOJIOTHYECKHE CBEJEHUS O BEMIECTBAX M XUMHUYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHWYecKas XHMHS» OOYJarOIIUMCS TPEIOCTABISIECTCS BO3MOXKHOCTH OCO3HATH
3HAYEHHE TEPUOIUUECKOTO 3aKOHA ¢ OOIETEOPETUYECKUX U METOI0JIOTHUECKUX TO3HITUH, TITy0Ke
MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONIeH 10 0OBSICHSIOMENH 1
MPOTHO3UPYIOLIEH.

Ennnas cucteMa 3HaHUN O BaXHEWIHMX BEIIECTBaX, UX COCTABE, CTPOEHUHU, CBOWCTBAX W
MPUMEHEHHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 kmaccoB smeMeHTaMHM  COACP)KAHUSA, HMMEIOIIUMU
KYJIbTYpOJOTHYECKUA ¥ TPHUKIAJTHOW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT TIOHUMAaHHUIO
B3aMMOCBSI3M XUMHUHM C JIPYTMMHM HayKaMH, pPAacKpbIBalOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAKCHHSI K MPOIECCY
TBOpYECTBA B 00JIACTH TEOPHHM M TMPAKTHYCCKUX IMPUIOKCHHA XUMHUHU, MOMOTAIOT BBIMTYCKHUKY
OPHEHTHPOBATHCS B OOINECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpOOJIeMaX, CBA3aHHBIX C XHMHEH,
KPUTUYECKH OCMBICIUBATh MH(POPMAIUIO M TMPUMEHITH €€ IJIA IOIOJIHCHHsI 3HAHWUW, PEIICHHS
MHTEJUICKTYAJIbHBIX M JKCIEPUMEHTAJbHBIX HCCIEI0BATEILCKUX 3a7ady. B 1einoM coaepxkaHue
y4eOHOro mpenMera «XuUMHUsS» JAHHOTO YPOBHS HM3y4Y€HHUsS OPUEHTHPOBAHO HAa (OpMUpOBAHUE Y
00yJaroIMXCsi MHUPOBO33PEHUECKOW OCHOBBI I MOHMUMaHUSA (PUIOCO(CKUX HACH, TaKMX Kak:
MaTepHUaIbHOE EJUHCTBO HEOPraHWYEeCKOTO0 W OPraHu4ecKoro Mupa, oOyCIOBJIEHHOCTh CBOWCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh IIPUPOJHBIX SIBJICHUH IyTEM 3KCIEPUMEHTA U
pelleHus TMPOTUBOPEUMH MeEXAy HOBBIMU (DaKTaMH M TEOPETUYECKUMHU MPEINOChUIKaAMHU,
OCO3HAaHUE POJM XMMHH B PEUICHUH HKOJOTHYCCKUX IMPOoOJIeM, a Takke MpoliemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B nmnane pemieHus 3a1a4 BOCIHUTAHUSA, Pa3BUTH U COIHAIM3AINUA OOYyUAIOUTUXCS TPUHSTHIE
MporpaMMoON MO XUMHHM MOJAXOJbl K OINPEAENECHUIO COAEpKaHUS U TOCTPOEHHUS IpeaMera
npeaycMaTpuBaoT (OPMUPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JEHCTBHM, HMEIOMMX 0a30BOe
3HAYEHUE I PA3TUYHBIX BUJIOB JAESITENLHOCTH: pelIeHHs MpobaeM, oMcKa, aHanu3a u o0paboTku
uHdopMaluyd, HEOOXOAUMBIX Ui MPHOOPETEHUs] OMbITa MPAKTHUUYECKOW M HCCIeN0BaTEeNbCKON
NIESATeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke mpenoiaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 00111ero o6pa3oBaHus, Tak 1 Ha
ypOBHE cpeaHero ofmiero oOpa3oBaHMs, NpPU OMpPEAETCHUH COAEPKATEIbHOM XapaKTePUCTHUKU
nened M3ydeHUs IpeaMeTa HalpaBJIE€HUEM TIEPBOCTENIEHHOW 3HAYMMOCTH  TPATUIMOHHO
npu3Haércss  GopMupoBaHHE OCHOB XUMHUYECKOH HayKd Kak OOJIaCTH  COBPEMEHHOTO



€CTECTBO3HAHMS, MPAKTHYECKOMN JIEATEIbHOCTH YeJI0BEKAa U KaK OJTHOTO U3 KOMIOHEHTOB MHPOBOI
KynbTypbl. C METOJAMYECKOW TOUKH 3PEHHUS TAKOW MOJXOJ K ONPEICICHHUIO Ielell H3ydeHus
MpeAMETa SIBISIETCS BIIOJIHE ONPAB/IaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUs TJIABHBIMHU LIEISIMU H3Y4YCHHUS NpeaMera «XuMus» Ha
6azoBom ypoHe (10 —11 xJ1.) sBASIOTCS:

e (QopMUpOBaHHWE CHUCTEMBl XHMHYCCKUX 3HAHUH KaK BaXHEHIICH COCTABJISIOIICH
€CTECTBEHHO-HAyYHOW KapTHUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIFOUEBHIC IOHSATHUS,
(dbyHIaMEHTaJIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHC S3bIKa HAyKH, YCBOCHUE H
MMOHMMAHHWE CYIIHOCTH JOCTYINHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (opMuUpOBaHHE W DPA3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS BEIIECTB U
XUMUYECKUX PEaKIMii, HEOOXOJAUMBIX ISl TMPUOOPETEHUS] YMEHHH OPHEHTHUPOBATHCS B
MHpE BEMIECTB U XUMHUYECKHUX SIBIICHUU, UMEIOIIMX MECTO B MPUPOJE, B MPAKTUUYECKOU U
MMOBCETHEBHOMN JKU3HU;

e DPa3BUTHE YMEHHI U CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U OOBSICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJIEHUEM TPaBWI OE30MacHOTO OOpameHust ¢
BEIIIECTBaMHU.

Hapsiny ¢ stuM, comepkatrenbHas XapaKTepHUCTHKA IIeJIed W 3aJad M3ydeHus TpenMera B
porpaMMe Mo XMMHUH YTOUYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU MPHUOPUTETAMHU B
cucteMe cpemHero oomero oopazoBaHus. CerojHsi B MPEMOJaBaHUM XHUMHUHU B OOJIBIIEH CTENEHU
OTAAETCS MPEMOYTCHUE TPAKTHICCKON KOMIIOHEHTE COJIEp>KaHMs 00yUeHUs, OPUESHTUPOBAHHON HA
MOATOTOBKY BBIMTYCKHHMKA 00111€00pa30BaTEIbHON OpraHU3aluy, BIaICIOero He Habopom 3HaHHIA,
a (QYHKUMOHAIBHON TI'PAaMOTHOCTHIO, TO €CThb CHOCOOAMHM W YMEHHMSIMH AaKTHBHOTO MOJYYEHHS
3HaHUHM U NPUMEHEHUS UX B PEAIbHOM KM3HU JJIsS pEICHUs MPAKTUYECKHUX 3a/1a4.

B cBs13u ¢ aTUM npu U3ydYeHHH MpeaMeTa « XUMUs TOMUHUPYIOIlee 3HaueHue MpruoOpeTaoT
TaKue LEeNH U 337a4, Kak:

ajanrtanusi 00yJarluxcs K yCIOBUSAM JUHAMHYHO pa3BHUBAIONIETOCs MHpa, GOpMUPOBAHUE
WHTEJUJICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY IPHUHSATHIO T'PAMOTHBIX PEIICHUA B KOHKPETHBIX JKMU3HEHHBIX CHUTyalusX,
CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(dbopMupoBaHHe Yy 00y4arOmUXCs KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH ), UMEIOIINUX
YHHUBEpPCaJbHOE 3HAUEHUE Ui Pa3IMYHBIX BUAOB JAEATEIbHOCTU: pPEUIeHHs MpoOieM, IMOUCKa,
aHanu3a u o0paboTku wuHpOpManMK, HEOOXOTUMBIX JUIsI MPUOOPETEHHS OMbITa ACSTEIbHOCTH,
KOTOpas 3aHMMaeT Ba)XHOE MECTO B IMO3HAHUMU XHMHUHM, a TakXke Uil OLEHKU C MO3ULUN
9KOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEUIECTB W XUMHUYECKHX IPOILIECCOB Ha
OpraHu3M Y€JIOBEKA U MPUPOJHYIO CPENY;

pa3BUTHE IMO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH
oOydaronuxcs: CIHOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHHWS 1O XUMHH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUTsl TIOWCKA W aHalu3a y4eOHON M Hay4YHO-MOMYISIpHON MH(OpPMAIMM XUMHYECKOTO
COJICpXKaHUS;

(dbopMHUpOBaHHE U PA3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHUS,
HaO0IaTeIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B YACTHOCTH,
MIpU TUIAHUPOBAHUU U MPOBEJCHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Y oOydaromuxcs yOeKIEHHOCTH B TYMaHUCTHUECKON HAIMpPaBJIEHHOCTH XUMUH,
e€ BaXHOH pONM B pEIICHUH TIOOATBHBIX MpoOJIeM paIMOHATBFHOTO MPUPOAOIOIB30BaAHNS,
MOTOJIHEHUSI DHEPreTHUYECKUX PECYpCOB M COXPAHEHUS NPHUPOJHOTO PABHOBECHS, OCO3HAHUS



HE00X0AMMOCTH OEPEeKHOTO OTHOLIEHHS K MPUPOJIE M CBOEMY 3/I0POBBIO, a TAaKXKE MPUOOPETCHHS
OIIbITa HMCIOJIB30BAHUA TMOJIYYCHHBIX 3HAHUM I OPUHATUA T'PaMOTHBIX pemeHHﬁ B CUTyallMiX,
CBA3AaHHBIX C XUMHWYCCKHMMHU ABJICHUSAMU.

B yueGHOM IulaHe cpenHero oOmero oOpa3zoBaHus MpeaMeT «XuUMHs» 0a30BOr0 YpOBHS
BXOOUT B COCTaB HpeﬂMeTHOfI oOiactu ((ECTGCTBGHHO-HayLIHBIC MpEeaAMCETBID).

B MBOY Jluxosckas COI Ha nzydyenue xumuu B 10 kinacce orBoaurcs 68 yacoB (2 yaca B
Hezeno -1 gac (enepanbHbIii KOMIIOHEHT, 2-0i 4ac —3a C4eT 4acTH, (GOpMUpPyeMOil ydaCTHUKaMU
00pa3oBaTeIbHBIX OTHOIICHUH ).

COAEPKAHUE OBYYEHMUS. 10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHUYeCKON XUMUH

[Ipeamer opranudeckoil XUMUU: €€ BOSHUKHOBEHME, Pa3BUTHE W 3HAYCHUE B IMOJIYYCHUU
HOBBIX BEUIECTB U MaTepHasioB. Teopus cTpoeHus: opraHudeckux coequnennii A. M. byrneposa, eé
OCHOBHBIE TOJIOKEHUSI. CTPYKTYpHBIE (DOPMYIBI OPraHMYECKUX BEHIECTB. [ OMOJIOTHS, U30MEpHS.
XuUMHUYecKasi CBSI3b B OPraHUYECKUX COCTMHEHHSIX — OJIMHAPHBIE ¥ KPAaTHBIC CBSI3U.

[IpencraBnenune o knaccupuKaMK OpraHUYECKUX BemecTB. HoMeHKIaTypa opraHWYecKux
COCTMHEHUH (CUCTEMATHYeCKasi) U TPUBHAJIbHBIC HAa3BaHUS BAXHEHIITUX MPECTABUTENCH KIIaCCOB
OPraHUYECKUX BEIIECTB.

DKCHEepPUMEHTATBHBIE METOJBI WM3YYCHHUS BEIIECTB W WX MPEBpAICHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYeCKUX BEUIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIUPOBAHHUE MOJIEKYI
OpraHMYECKUX BEUIECTB, HAONIO/IEHUE U OMHCAHHUE IEMOHCTPALMOHHBIX OMBITOB MO MPEBPALICHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuH (IJIaBJIeHUE, OOYrIMBAaHNUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMH psig. MeTraH W 3TaH — mOpocTeuinme
MIPE/ICTAaBUTENN aJKAHOB: (PU3UUYECKHE U XHUMHUUYECKUE CBOICTBA (peaKiy 3aMelleHusl U TOpeHus),
HaX0XJIeHHUE B IPUPOJIe, MOJIYYCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUI psAll. DTUIIEH M MPOMWIEH — MPOCTEUIINe
MPE/ICTAaBUTENIM AJIKEHOB: (U3MYECKMe M XMMHUYECKHE CBOWCTBA (peakuuu THAPUPOBAHUA,
raJIOr€HUPOBAHUS, THIPATALUU, OKUCIICHUS U TOJMMEPHU3allu1), TOTy4eHUuEe U IPUMEHEHHE.

Ankamuensl: OyramueH-1,3 u MertunOyragueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYECKHC
cBOICTBa (peakius noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJIKMHBI: COCTaB U 0COOCHHOCTH CTPOCHHUSI, TOMOJIOTUYECKUH psil. ALIETUIICH — MPOCTEHIIUI
MPEJICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3NYECKMe U XMMHYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THAPATAIINH, TOPSHHSI ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benszon: cocra, crpoeHue, (usMUeckne M XMMHYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), MOJIydeHHUE U TpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuuecKue C80UCMBA (PeaKyuu 2ai02eHUpPOSanus U HUMpPOBAHUs), NOAyYeHue U
npumenenue.  TOKCHUYHOCTH  apeHOB. ['eHeTHueckas CBA3b  MEXAY  YIJIEBOAOPOJAMHU,
MPUHAUISKAITUME K Pa3IMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKK YIIIeBOIOpoAOB. IIpupomHslii ra3 U momyTHble HE(TSHBIE Ta3bl.
Hedts u e€ mpoucxoxaenue. CriocoOsl nepepadoTku HeTH: MEeperoHka, KPeKUHT (TEPMHUUECKUH,
KaTaquTHYeCKuil), muponu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH
1 B ObITy. KaMeHHBII yroyib U MPOYKTHI €T0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOJIbl M3Y4YEHHUS! BEIIECTB M UX MPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3liamu MjaacTMace, KaydykoB M pe3uHbl, Koiiekiuu «Hedtb» u «Yromp», MoaenupoBaHue



MOJIEKYJI  YIJIEBOJOPOJOB M TaJIOTEHONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKOW pabOThI:

MOJTy4YECHUE STUIICHA M U3YYEHHUE €r0 CBOMCTB.

Pacuérnsble 3amaum.

Bbraucnenus no ypaBHEHHIO XUMUYECKOHM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO
BEIIECTBA WM TPOJIYKTA PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJTHOTO M3 HCXOIHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

Kuciiopoaconep:kauue opranuueckue coeInHeHus

[IpenenpHBIEe OMHOATOMHBIC CHHUPTHL. MeETaHON ¥ OSTaHON: CTPOCHHE, (U3HYECKHe U
XMUMUYECKHE CBOMCTBAa (pEeakUWu C AaKTHBHBIMH METAJNIAMH, TaJOr€HOBOJOPOJAMH, TOPEHHE),
npuMeHeHne. BogopoiHbIe CBA3M MEXIly MOJIEKYJIaMU CIIHUPTOB. JlelCTBHE MEeTaHOJIa U STaHOJIa Ha
OpraHu3M 4YeJI0BeKa.

MHOroaToMHBIE CHHPTHI. ODTHUJICHTJIMKOJNb W TJHWLEPUH: CTpOeHHWe, (Qu3ndeckue u
XAMUYECKHE CBOWCTBA (B3aWMOJICHCTBHE CO IIEIIOYHBIMU METAJIaMH, Ka4eCTBEHHAs PEaKius Ha
MHOTOATOMHbIE cnupThl). JlelicTBMe Ha oOpraHu3M uejoBeka. l[IpumeHeHHWe TIMIEpUHA U
ATHIICHTJTUKOJISL.

@deHo: CTpoeHHE MOJIEKYJbl, (PU3NUYECKHe U XUMUYecKhe cBoiicTBa. TOKCHYHOCTH (heHoa.
[Ipumenenue denona.

Anbrerunpl U kemownvl. DopManbleru, aneTaibAerHa: CTPOCHUE, (QU3NYECKHe U
XAMUYECKAE CBOWCTBA (pEaKkIMW OKHUCICHHWS W BOCCTAHOBIICHHS, KAa4eCTBEHHBIC pEaKIUH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHCIOTHI. MypaBbWHas M YKCYCHAsi KHCJIOTBI:
CTpoeHue, GU3NUECKHEe U XUMHYECKHE CBOMCTBA (CBOMCTBa, OOIME IS Ki1acca KUCIOT, PEaKIUs
sTepuduKalnum), TOJIydeHHe U mpuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHCIOT. Mbljla KaK COJM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOIIlEE IEHCTBHUE.

CrnosxxHble >QUpbl KaKk MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['MAPONN3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne >xupoB. buonorudeckas posb KUPOB.

VYrneBopl: coCTaB, KiIacCH(PHUKAIUSA YTIeBOAOB (MOHO-, M- U Mojucaxapuabl). [noko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYNbI, (QU3NYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumojeiicteue ¢ ruapokcuaom meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJA
cepeopa(l), BoccraHoBiIeHHE, OpPOKEHHE TJIIOKO3bI), HAXOXICHHUE B NPHUPOJAE, INPUMEHEHHUE,
o6uosnoruydeckas poiib. Dotocunres. PpykTo3a KaKk U30Mep IIIFOKO3BI.

Kpaxman u memmtono3a kak NpupoaHble monuMepbl. CTpoeHue Kpaxmala U IEIJUTHOJIO3BI.
duznyecKkue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAUYeCTBEHHAs PEAKIIHS C HOJ0M).

DKCIIepUMEHTAIbHBIE METOAbl HW3YUEHHUS BEIIECTB W MX [MPEeBpalleHHUIl: MpOBEACHUE,
HaOII0/ICHUE U ONMCaHUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIC PEaKLIUU
OJIHOATOMHBIX CIUPTOB (OKHCJIEHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX CIUPTOB
(B3aumozpeiicTBue ruiepuHa ¢ ruapokcuaoM Mmeau(ll)), anpaeruaoB (OKHCIEHHE aMMUAYHBIM
pactBopoM okcuga cepedpa(l) u ruapoxcunom memu(ll), B3aumopeiicTBHe Kpaxmaia ¢ HOIOM),
MIPOBEICHUE MPAKTHUECKOM paboThl: CBOMCTBA PacTBOpa YKCYCHOW KHUCIIOTHI.

Pacuérnpie 3amaun.

Brruncnenus mo ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJTMUECTBA UCXOJHOTO
BEIIIECTBA WM MPOJIyKTa PeaKkuy 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJJTHOTO M3 HCXOJHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A30Tcozaepikalye OpraHn4ecKue CoeMHEHMS.



AMHHOKHCIIOTH KaKk aM(OTepHbIe OpraHuveckue coequHeHus. OU3NUecKue U XUMHUECKHUE
CBOMCTBA AMHUHOKHUCIIOT (Ha @pUMepe TIJulIMHA). buonormyeckoe 3Ha4Y€HHWE AMHUHOKHCIIOT.
[TenTuaer.

benku kak npUpoAHBIE BBICOKOMOJIEKYJISIPHBIE cOoeAMHEHHUd. llepBuuHas, BTOpUYHAs H
TpeTUYHAsE CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBa OENKOB: THIPOJIN3, JCHATYpalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl W3YYEHHs BEIECTB M HX IMpPEBpalleHUil: HaOIIOJEHHE U
OTHMCaHHWE AEMOHCTPALMOHHBIX ONBITOB: JACHATYpalusi OCNKOB MpPU HArPEBAaHWH, [IBETHBIC PEAKIHH
OEJKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHHS

OcCHOBHbIE TIOHATUS XHMHUU BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BEHO, CTENEHb NOJUMEPHU3ALNH, CPEIHAS MOJIeKylsapHas Macca. OCHOBHbBIE METOIbI
CHHTE3a BICOKOMOJIEKYJISIPHBIX COEAMHEHUN — TOJIMMEpPU3alitsl ¥ OJUKOHACHC Al

DKClepUMEHTANIbHBIE METOJbl M3YYEHHs BEIIECTB M MX MNPEBPALICHUI: O3HAKOMIIEHHE C
oOpa31amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAydyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmusanus MexnpeaMeTHBIX CBA3EH NPU M3y4YEHMM OpraHudecko xumuu B 10 kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIO0JIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAay4YHBIX MOHATUH, TaKk u
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU I OTJIENBbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO011ue ecrecTBEHHO-HAYYHbIE TOHATHS: SBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHallu3, CUHTE3, KiaccuuKalus, MEepUOJTUYHOCTh, HAONIOJEHNUE, H3MEpPEHHE, AKCIEPHUMEHT,
MOJETUPOBAHUE.

®uznka: MaTepusi, JHEpPrus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa, SHEPreTUUYEeCKUI YpPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEIIeCcTBa, (PU3HUECKHUE BEIMYMHBI U €AMHMIIBI UX
H3MEpEeHUsI.

buonorus: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHusMe, (HOTOCUHTES,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIICBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnosorusi: muiIeBble MPOIAYKTHI, OCHOBBI PALIMOHAILHOTO MUTAHMS, MOIOIIHME CPENCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMpenapaTrhl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWNU HA BFA30OBOM
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJlbTaTaM OCBOEHHUS OO0yYaroLUIMMHCA
nporpaMM cpenHero oOmero o0pa3oBaHHs (JIMYHOCTHBIM, METAIPEIMETHBIM W MPEIMETHBIM).
HayuHo-meToan4eckoit OCHOBOM Uil pa3pabOTKU MUIAHUPYEMBIX Pe3yabTaTOB OCBOEHHSI IIPOrPaMM
cpeaHero o01iero o0pa3oBaHus ABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO.

B cootBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOJOM B CTPYKTYp€ JIMUHOCTHBIX
pe3yabTaTOB OCBOEHUS IMpenMeTa «XHUMUsS» Ha YPOBHE CpeJHEro oOIIero o0pa3oBaHMs BbIJIEIEHBI
CJIEYIOIHE COCTABIISAIOIINE:

OCO3HaHME OOYYAIOIMIMMHUCA POCCHUMCKONW TpakJaHCKONW HIAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIENIEHHUIO;

HaJIMYMe MOTUBAIUH K 00YyUEHHIO;



LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUHU JIMUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEW M MCTOPUYECKUX TPAIULUN 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JIEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIMMHU LEJIOCTHOM CHCTEME XMMHUYECKOIO
oOpa3oBaHus;

HaJIM4Yue MPaBOCO3HAHUS SKOJIOIMUECKON KyJIbTYpbhl U CIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
YKU3HEHHBIE IUIaHBbI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMSI MpeAMETa «XHUMHUSD» JTIOCTUTal0TCA B €AMHCTBE y4eOHOMU
U BOCHHUTATEJIbHOW JEATEIIBHOCTH B COOTBETCTBHUM C T'YMAaHHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH,
TYyXOBHO-HPAaBCTBEHHBIMH IEHHOCTSIMH M HJ€AJIaMU POCCHICKOTO TPakKIaHCKOTO OOIIEecTBa,
MNPUHATHIMU B OOIIECTBE HOPMaMH W TpaBUJIAMM [OBEAEHHUS, CHOCOOCTBYIOIIMMHU Ipolieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HPABCTBEHHOTO CTAHOBJIEHMSI TMYHOCTH 00Y4arOIIUXCS.

JIMYHOCTHBIE pEe3yNIbTAaThl OCBOECHMS IpenMeTa «XUMHUS» OTpaxalT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIbHON U MPAKTUYECKOH JEATEIbHOCTH 00yJaroIMXCsl 10 pealnn3aliy NPUHITHIX B
oOLIeCTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUS O00Y4YaIOIIUMHUCA CBOMX KOHCTUTYLHMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAJIBHBIX HOPMax M TMpaBWJIaX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATENBHOCTH MPU CO3JAaHUHM Y4€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MMO3HABATENbHBIX 3a/1a4, BHITOJTHEHNH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMAaTh U NPUHUMATh MOTUBBI, HAMEPEHHUS, JOTHKY U apryMEHThl JPYTrUX
MIPH aHAJN3€ PA3INYHBIX BUJIOB YUeOHOM AEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOLIEHHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIUI0 OTEUECTBEHHOU XUMUU;

YBa)KeHHsI K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO IPUMEHEHUSI XUMHUH,
OCO3HAHHUS TOTO, YTO AOCTM)KEHUS HAYKU €CTh PE3ybTaT AJIUTEIbHBIX HAOIIOACHUN, KPOTIOTIUBBIX
9KCIIEPUMEHTAIIbHBIX IOUCKOB, IOCTOSIHHOTO TPYZAa YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJyYEHUH U MOCIEAYIOLIEM aHanu3e nH(opManuu
0 MEePEOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllH, CBS3aHHBIC C XMMHUYECKUMHU SIBICHUSIMH, U TPUHUMATh
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTU OLIEHMBaTh CBO€ IIOBEJACHHE U IIOCTYNIKM CBOMX TOBAapHIUEd C MO3ULUN
HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHMMaHUs LIEHHOCTeW 370poBOT0 M Oe3omacHOro oo6pasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOUII0IeHNs TTpaBMJl 0€30MacHOr0 0OpalleHHs ¢ BELIECTBaMU B OBITY, TOBCEHEBHOM KHU3HU
U B TPYIOBOH IEATENBHOCTH;

MOHMMAaHUS [IEHHOCTHU MPAaBUJ MHIUBUAYAJIBHOTO U KOJUIEKTUBHOTO O€301aCHOTO MOBEACHUS
B CUTYallUsIX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEN;

OCO3HAHMS TMOCJIEJICTBUM W HENPHUATUS BPEIHBIX NPUBBIYEK (YIOTPEOJCHHs aJIKOTOJIs,
HapKOTUKOB, KYpEHHS);

5) Tpy10BOr0 BOCHIUTAHUA:



KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  Yy4eOHO-UCCIEIOBATEIbCKONH  JIEATEIbHOCTH,
0O0IIeCTBEHHO MOJIE3HOH, TBOPUYECKOH U JPYruX BUAAX JNESITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEIICHUH MPAKTUYECKUX 337ad COLMAIBHOU
HaIIPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3Y4EHUIO POQecCuii pa3IMyHOro Poja, B TOM YUCIIC HA OCHOBE
MIPUMEHCHHSI TPEIMETHBIX 3HAHUH TI0 XHUMHH,

YBa)XEHUSI K TPy, JHOASIM TPYyJia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BHIOOpPY MHAMBHIyaTbHON TpaeKTOpHH oOpa3oBaHusi, Oyaymiei
npodeccun U peanu3anuu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEN 00IIecTBa;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKH I1€JIECO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHMUS
’KH3HHU Ha 3emiie;

MOHUMaHMs TJ00AlIbHOTO XapakTepa 3KOJOTUYECKUX MpOoOJIeM, BIMSHHUS 3KOHOMHUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATIBHOM CPEIBI;

OCO3HAHHS HEOOXOJAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN XUMHUH JUIsI PELIEHUS BOIPOCOB
PaIMOHAIBLHOTO MPUPOAOTIOIB30BAHNUS;

AKTUBHOTO HETPHUATHS JEMCTBHI, NPUHOCIIIUX Bpea OKpYyXKarolled NpUpoaHON cpeje,
YMEHHSI MPOTHO3UPOBATH HEONArOMpUATHBIE SKOJIOTMYECKHE MOCIEACTBUS MpeapUHUMAEMbIX
JNENUCTBUN U MPEAOTBPAILATh UX;

HaJIM4Yus Pa3BUTOTO HSKOJOTUYECKOTO MBIIIIEHHUS, 3KOJOTHYECKOH KYJIbTYpbl, OIbITa
NEeSITeIbHOCTH ~ AKOJIOTUYECKOW  HAmpaBlI€HHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCS MMM B
M03HABATEIbHON, KOMMYHUKATUBHON U COLIMAIbHOW MPAaKTUKE, CIIOCOOHOCTH M YMEHUS aKTHBHO
MPOTHUBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHMS CHeUMPUKA XUMUU KaK HayKd, OCO3HaHuUA €€ poiau B (OPMUPOBAHUU
palMOHaJILHOTO HAYYHOI'O MBIIUICHHUS, CO3JaHHM IEJIOCTHOTO MPEACTaBICHUS 00 OKpY)KaroleM
MUpE KaK O eIMHCTBE MPUPOJIbl U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U peleHun
po0sieM COXpaHEeHUsI PUPOJTHOTO PABHOBECHS,

yOeKIEHHOCTH B 0CO00I 3HAUMMOCTH XMMHH JUI COBPEMEHHOM LMBWIM3alUU: B e
T'YMaHUCTHUYECKOW HAMpaBICHHOCTH U BAXXHOW pOJIM B CO3JaHUM HOBOWM 0a3bl MaTepuanibHON
KYJIBTYpPbI, PEIICHUU TIO0ANbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS 4YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MUIIEBON U SKOJOTMYEeCKON 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00eCTIeYeHUN
YCIOBUHM YCHEIIHOTO TPY/la U IKOJIOTUYECKU KOM(POPTHOM KU3HU KaXJI0TO YjieHa 00I1IecTBa;

€CTECTBEHHO-HAYYHONH TIpaMOTHOCTU: TOHUMAHHsS  CYHIIHOCTH METOJOB  IO3HAHUA,
UCTOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHaJM3a U 00BSCHEHUS SIBICHUM OKPYXKAIOIIEro MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS
nenaTb 000CHOBAaHHbBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIMXCS JAHHBIX C LIEJIbI0
MIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIBHO UCHOJIb30BaTh XUMUUECKUE 3HAHUS JJIsl pelIeHHs TpoOeM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpECca K MO3HAHUIO U MCCIIEN0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpPEephIBHOMY O0pa3oBaHMIO M C€amMooOpa30BaHHIO, K
aKTUBHOMY MOJTy4€HHIO HOBBIX 3HAHUH 10 XUMHU B COOTBETCTBHH C )KU3HEHHBIMU MMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax NpophecCHOHATBLHON eI TeTbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS y4eOHOTO npenMeTa « XUMHUS» Ha YPOBHE CPEIHETO
o0m1ero o0pa3oBaHUs BKJIIOYAIOT:

3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHSI OOYUYAIOMMXCS MEXAUCIUILUTUHAPHBIC
(Mex1peAMeTHbIE) OOIIEHayYHbIE OHSTHSI, OTPAXKAIOLIUE 1IETOCTHOCTh HAYYHON KapTHUHBI MUpa U
CHGIII/I(i)I/IKy METOOAO0B IIO3HAHMHA, I/ICHOJ'II)3y€MI>IX B C€CTCCTBCHHBIX HaYKaX (MaTepI/ISI, BCUICCTBO,
SHEPTHs, SBIIEHHE, TPOLECC, CHCTEMa, HAyYHBIA (HaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCIICPUMEHT U JIPYTHE);

YHHUBEpCcaJbHbIE yueOHbIE JEMCTBUS (I1I03HABATEIbHbIE, KOMMYHUKATUBHBIE, PErYISATHBHbIE),
obecneunBaroiue GopmupoBaHue (QPyHKIIMOHAIBHOW TPAMOTHOCTH M COIMAIBHONW KOMIIETEHIIUU
00yJaroImXcs;

CIIOCOOHOCTE 00yJaronmxcst HCIIOJIb30BaTh OCBOCHHEIE MEXIUCITUTITHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUSI W YHHMBEpCalbHble Yy4yeOHbIE JEHCTBUS B IO3HABATEIbHOU U
COLIMAIBHON ITPAKTHKE.

MeramnpeaMeTHbIe  pe3yabTaThl  OTPAKAIOT OBJIAJICHWE YHUBEPCAIbHBIMHU  Y4eOHBIMU
II03HAaBaTCJIbHBIMU, KOMMyHI/IKaTI/IBHI)IMI/I 158 pel"y.]'IﬂTI/IBHI)IMI/I HeﬁCTBHﬂMH.

OBJIaI[eHI/Ie yHHBepcaHbeIMl/l y‘lCﬁHI)IMI/l MoO3HABaATCJIbHBIMHA HeﬁCTBHﬂMH:

1) 6a3oBble JJorMUYeCKHUE AeHCTBUS:

CaMOCTOSITCNIEHO  (pOpMYJIMpOBaTh W  aKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOpPOHHE o€
paccMaTpuBaTh;

OTNpeNeNsATh 1IN JICITEIbHOCTH, 3aJaBas MapaMeTphl W KPUTEPUU WX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIHHOCTH C MTOCTABICHHBIMH IICIISIMH;

WCIIOJb30BaTh TPH OCBOCHUHM 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATH
XapaKkTepHbIC TPU3HAKKM TIOHATHH W  yCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE TIOHITHS 11 0ObSICHEHUS OTNICIBHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIY U3YYaEeMbIMU SIBJICHUSMU,

CTPOMTD JIOTHYECKHE PaCCyXJCHUS (MHIyKTUBHBIC, NEAYKTUBHBIC, TI0 aHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMaTPUBAEMBIX SIBICHHUAX, (POPMYIUPOBATH BBIBOJIBI U
3aKJIIOUEHUS;

MIPUMEHATh B IPOILIECCE IMO3HAHMS, HCIOJIb3yeMble B XMMHU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENIH, TTPEOOPa30BhIBATh MOJICILHBIC MPEACTABICHUS — XMMHUYECKUH 3HAK (CHMMBOJI) 2JICMEHTA,
xuMuueckas (Qopmyna, ypaBHEHHE XHMHUYECKOM peaklud — TPU PElIeHHH Y4eOHBIX
MMO3HABATENIBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHITh Ha3BaHHBIC MOJCIbHBIC MPEACTABICHUS IS
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIUI;

dbopMynupoBaTh LEeTM U 3aJa4d  WCCJIEJOBAHHs, HCIOJb30BaTh TMOCTAaBIECHHBIE U
CaMOCTOSITENIEHO c(hOpMyNIMpPOBaHHBIE BOMIPOCH! B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(hopMHUpOBaHMSI TUTIOTE3BI TI0 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHUN;

BIIQJIETh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEIACHHS yUYEHUYECKHX
HKCMEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 3a XOJIOM TMIPOIEcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3yiabTar, (OPMyIUpOBaTh O0OOOIIEHUS ¥ BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEIOBAHUS, COCTaBISATh OOOCHOBAHHBIM OTUET O MPOJETaHHOU
pabore;



npuoOpeTaTh ONBIT YYCHHYECKOW HCCIEIOBATENIbCKOM W TMPOEKTHOW JIeATENIbHOCTH,
MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY TIIOMCKY METOJIOB DEIICHHUs
MIPaKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUSL.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IIMUHBIX CTOUYHUKAX WH(GOpMAIMK (HAYIHO-TIOMYJIsIpHAs JIUTEpaTypa
XAMUYECKOTO COJAEP)KaHUs, CIpaBOYHBIC TIOCOOMs, pecypcbl MHTepHeTa), aHaIM3UPOBATH
WHOOPMAIMIO PA3NIUYHBIX BHUJAOB W (OPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh ¢
JIOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dbopMynHpoBaTh 3ampockl M TPUMEHSTH pa3IMYHbIE METOABl NpU IOWCKE H OTOOpe
nHbopManKy, HeOOXOIMMO IS BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEICIEHHOTO THIIA;

MpHOOpETaTh OMBIT KCMOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMAJIbHYIO (OpMYy MpeACcTaBlieHUs HHPOpPMalMH (CXEMBbI,
rpaduku, 1uarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCIOJIb30BAaTh HAyYHbIH A3BIK B KayecTBe CpeAcTBa Mpu paboTe ¢ XUMHYECKOU
nHpopmanren: TPUMEHATh MEXINpeaMETHbIE ((prU3nuecKkue U MaTeMaTU4YeCcKHe) 3HaKU U CUMBOJIBI,
(dbopmyibl, a0OpeBUaTyphl, HOMEHKIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBiajgeHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOIIPOCHI MO CYILECTBY OOCYKIaeMoil TeMbl B XOJ€ Iuaiora WWid TUCKYCCUH,
BBICKa3bIBaTh  HJieH, (OpMynupoBaTb CBOM MPEIIOKEHUS OTHOCUTENBHO  BBIMIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpE3CHTalUeil pPe3ylbTaTOB II03HABATEIbHOU JEATEIbHOCTH, IMOIy4CHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUM XMMHUYECKOTO SKCIIEPUMEHTA,
IIPAKTUYECKON PAabOTHI MO MCCIEJOBAHUIO CBOMCTB M3y4yaeMbIX BELIECTB, peaau3allyd y4yeOHOTO
npoekrta U (OpMYIMpPOBAaTh BBIBOJBI 10 pe3yJbTaTaM IMPOBEIEHHBIX HCCIEAOBAHUN MyTEM
COIJIaCOBAHUS MO3ULIUI B X01€ 00CYKIEHUS U 0OMEHAa MHEHUSMHU.

OsgJiajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSITEJIBHO IUIAHUPOBaTh M OCYILECTBJIATH CBOKO IO3HABATENBHYIO JAEATEIbHOCTD,
ompenenss e€ LeIM M 3aJadyd, KOHTPOJMPOBAaTh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeMplii aqropuT™M ACUCTBUI IpU BBINOJHEHUM YYE€OHBIX M MCCIEIOBAaTEIbCKHX 3ajad,
BBIOMpaTh Hanbosee d3(PpPeKTUBHBINA CITOCOO UX PEHICHUS C YIETOM IMOJTYyYCHHUS HOBBIX 3HAHHH O
BELIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIEe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN O XWMUYECKON COCTaBISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBl MUpPA, POJHM XUMHUHU B TIO3HAHWM SIBJICHHM MPHUPOABI, B (DOPMUPOBAHMU MBIILICHUS H
KYIbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBBIO U
MIPUPOIHOM CpEE;

BJIaJICHUE CUCTEMOW XUMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOIArat0IINe MOHATUS
(XMMUYECKHI DIIEMEHT, aToM, OJEKTpPOHHAas o000JoYka aroma, MOJEKysa, BaJEeHTHOCTD,



AIIEKTPOOTPHUIIATEIBHOCTh, XMMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyras U
COKpaI€HHasi), MOJIb, MOJIIpHAsi Macca, MOJIIPHBIN 00BEM, YrIIEpOAHbIN CKeNeT, (PyHKIMOHAIbHAS
IpyIIa, paaukai, U30MepUs, U30MEPbl, TOMOJIOTMUECKUI Psijl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPO/
U a30TCOJEpPIKAILINE COCTUHEHHS,, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEJIMHEHMS); TEOPUU M 3aKOHBI (TeopHsi cTpoeHHs opraHumdeckux semectB A. M. bytieposa,
3aKOH COXpPaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKHI SI3bIK XUMUU;
MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIMe B OCHOBE IOHMMAaHUS NPUYMHHOCTH U CHUCTEMHOCTHU
XUMHMUYECKUX SIBJIEHUHM, (DAKTOJIOTUUECKUE CBEJEHMSI O CBOWMCTBAX, COCTaBe, IOJYyYEHUU U
0€3011aCHOM HCIIOJIb30BAaHUN BAXKHEHIIMX OPraHWYECKUX BEHIECTB B OBITY M MPAKTHUYECKON
JeSITEIbHOCTH YEJIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUM BBISBIIATH XapaKTEpHbIE MPU3HAKU NMOHATUN, YCTaHABIMBATh UX
B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME IOHATUS IMPH OMMCAHUU COCTaBa, CTPOCHUS U
MPEBPAIIECHUN OPTAHUYECKUX COCIMHEHU;

c(OpPMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XMMUYECKYIO CHMBOJIMKY JJIi COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, cOKpal€HHOM) (GopMysl OpraHu4ecKUX BEUIECTB U
YpaBHEHUH XMMHUYECKUX PEAKIUi, U3roTaBIMBAaTh MOJIEIH MOJIEKYJl OpPraHMYEeCKUX BEIECTB AJIs
WJUTIOCTPAIMK UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIMBATh IMPHUHAUIEKHOCTh H3YyYEHHBIX OpPraHHUYECKHUX
BEIIECTB IO MX COCTaBy U CTPOCHHIO K ONPENeNIEHHOMY KiacCy/Tpylie CoeIuHEeHUIN
(YyrneBoJopo/ibl, KUCIOPO U a30TCOAEpKAIle COEAUHEHHUS, BHICOKOMOJIEKYISIPHbIE COSIUHEHHUS),
JIaBaTh WM Ha3BaHWsA 10 cucremarnmueckoi HomeHknatype (IUPAC), a Taxke mnpuBOIuTH
TPUBHAJIbHBIC HAa3BaHUs OTIEJbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, MPONMIICH, AalleTUJIEH,
STUJICHIVIMKOJb, [NIMIEPUH, (PEeHOJI, GOpMabAET I, alleTaIbJET U, MypaBbUHAasI KUCIOTA, YKCYCHas
KHCJIOTa, OJIEMHOBAs KHUCJIOTa, CTEApHHOBAsl KHUCJIOTA, IUIIOK03a, (PpYyKTO3a, Kpaxmal, LEJUII003a,
TJIAITAH);

C(OPMHUPOBAHHOCTb yMEHHs OMNpPENEeNATh BUABI XUMHUYECKOM CBS3M B OpraHMYECKUX
COEIMHEHUX (OJMHAPHBIC U KPaTHBIE);

C(OPMHUPOBAHHOCTb YMEHHUs TNPUMEHSTH IOJI0KEHUSI TEOPUM CTPOEHUS] OPraHUYECKUX
BeniectB A. M. BytnepoBa [y 0ObsCHEHHMsSI 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPAaHEHHs MAaCChl BEILIECTB;

c(OpMHPOBAHHOCTb YMEHHH XapaKTepu30BaTh COCTaB, CTPOEHHE, (PU3NUYECKHE U XUMUYECKUE
CBOMCTBA THUIHMYHBIX MPEACTaBUTENIEH Pa3IMUHBIX KIACCOB OPraHMYECKUX BEILECTB (METaH, 3TaH,
STUJICH, MPOIWIEH, aleTuwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ, 3TaHOI,
STUJICHIVIMKOJb, [VIMLEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCYCHas KHCJIOTHI, TJIHOKO3a,
Kpaxmall, LeJIJIF0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIIOCTPUPOBATh MEHETUYECKYIO CBSI3b MEXKIY
HUMH YpaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIMH C HCIOJIb30BAHUEM CTPYKTYPHBIX
opmyur;

c(OpMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh UCTOYHUKH YIJIEBOJOPOJHOTO ChIphs (HEPTB,
IPUPOJHBIN Ta3, yrojib), CIOCOOBI MX MepepadOoTKM M IMPaKTHYECKOE MPUMEHEHHE IMPOIYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHHS M0 XUMUYECKUM YpPaBHEHUSIM (Macchl,
00BbEMa, KOJIMUYECTBA MCXOJHOTO BELIECTBA MIIM MPOAYKTa PEAKLUHU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXO/IHBIX BEIECTB UM MPOAYKTOB PEAKIINHN);

c(OPMHUPOBAHHOCTh YMEHHUH BIIAZIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/aX HAyYHOI'O
MO3HAHMUS, UCTIOJIb3YEMbIX B XMMHHU TP U3YYEHHH BEILECTB U XMMHUUYECKHX SIBJICHUN (HaO0IeHue,
U3MEpEHUe, SKCIEPUMEHT, MOJECTUPOBAHNE), UCIOIb30BAaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS



IPUHATHUS PELIEHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C BELIECTBAMM U HX
IIPUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUW COONOJATh MPABHUJIA TOJIB30BAHHUS XUMUYECKOW TMOCYI0N U
nabopaTopHBIM 000PYAOBAHHEM, a TAKXKE MpaBWJIa OOPAIEHUSI C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIIBITOB;

C(OPMHUPOBAHHOCTh yMEHHWH IIJIAHUPOBATH M BBHIMOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpalieHusl OpraHUMYECKUX BELIECTB IPU HArpeBaHUM, IMOJYyYEHHE STHIIEHA U H3YyYEHHE €ro
CBOMCTB, KaUE€CTBEHHBIE PEAKI[UU OPTaHUYECKUX BEILECTB, JE€HATYypalus OEIKOB IIPU HAarpEeBaHUHU,
LBETHBIE PEAKI[MU OEJIKOB) B COOTBETCTBHUM C MpPAaBUIAMH TEXHUKH O€30MACHOCTH IPH 0OpalleHun
C BeulecTBaMM M Ja0OpaTOpHbIM OOOpPYIOBAaHUEM, IPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (opMe 3amiCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid U (GopMynHpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIM3UPOBaTh XUMHUUYECKYI0 HWH(OpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM HHpopMaruu, HTEpHET U IpYyTrux);

cOpPMUPOBAHHOCTh yYMEHUH COONMIOJaTh NpaBHJIa SKOJOTMYECKH IeJ1eCO00pa3HOTo
MOBEACHUA B OBITY U TPYIOBOM [EATENHHOCTH B LENAX COXPAaHEHUS CBOEro 3JI0pOBbI U
OKpY)Kalollle MPUPOJHOW Cpeibl, OCO3HABaTh OINACHOCTb BO3ACWCTBUS Ha >KUBBIE OPraHU3MBbI
OTpeIeIEHHBIX OPTraHUYECKUX BELECTB, MoHUMas cMblicia nokaszarens [1IK, noscHaTe Ha npumepax
CHOCOOBI YMEHBIICHUS U MPEJIOTBPALIEHUS UX BPEITHOTO BO3ICHCTBHS Ha OpraHU3M YEJIOBEKa;

Uis OOy4yaroUuXcs C OTPAaHHMYEHHBIMH BO3MOKHOCTSIMHM 3/I0OPOBBS: YMEHHE MPUMEHSThH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUIS CJETIBIX M CIAa0OBHUIAUINX OOy4alOUIMXCS: YMEHHE HCIO0JIb30BaTh Pebe(hHO-TOUECUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xumudeckux Gopmyd.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KomnunuectBo yacos
DJIEKTPOHHBIE
No HaumeHnoBaHue pa3aeinoB u TeM Kontp |  Ilpakt (mudpoBsIe)
/T | TPOTPaMMBbI Bceero OJIBHBL | H9ECK 00pa3zoBaTebHbBIC
© ne pecypchl
pabotr | pabor
Bl Bl
Paznen 1. Teopetnyeckue OCHOBBI OPraHHUECKONH XUMHUHU
[IpenMer opraHMYeCKON XUMUHU. https:/Awww.vakl
1.1 Teopus CTpOCHUST OPraHUIECKUX 7 0 0
o ass.ru/
coenunenuii A. M. byrnepoa
Hroro no pazneny 7
Paznen 2. Yranesogopoasl
21 [IpenenbHBIE YTIEBOIOPOABI — 5 0 0 https://www.yakl|
' aJKaHbl ass.ru/
29 HenpenenbHble yrieBo10pOIbL: 10 0 1 https://www.yakl|
' AJIKEHBI, AJIKAJUEHb], aJIKHHBI ass.ru/
2.3 ApoMaTndecKkue yrieBoAaoposl 5 0 0 https:/fwww.yakl
ass.ru/
24 [IpupoiHBIE HCTOUHUKHU 5 1 0 https://www.yakl
' YTJIEBOJOPOIOB U UX MepepadoTka ass.ru/
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Uroro mo paznueny 25
Pazgen 3. Kucnopopcoiepkaiiiue OpraHn4ecKue CoeIMHEHUs
https://www.yakl|
3.1 Crniuptel. @enon 6 0 0 ass ru/
Anbrerunbl. KapOOHOBBIE KUCIIOTHI. https://www.yakl
3.2 11 0 1
CroxHbie 3hUpbI ass.ru/
33 S 6 1 0 https://www.yakl
ass.ru/
Wroro mo pazueny 23
Paznen 4. AzoTcoaepxaririe OpraHM4ecKue COeTMHECHUS
4.1 AMUHBI. AMUHOKHUCIIOTBL. benku 6 0 0 https: /. yakl
ass.ru/
Wroro mo pazueny 6
Paznen 5. BeICOKOMOJIEKYISIPHBIE COSTUHEHUS
5.1 ITnactmaccel. Kayayku. Boiokaa 7 0 0 https://www.yakl
ass.ru/
Hroro no pazneny 7
OBUIEE KOJIMYECTBO YACOB I10 68 5 9
[MTPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KousmnuecTBo yacos
IIpa
Ne IT?OH xtiy | [Mara EIJ/IIE)I;TOF; (;Iem’le
b
n/ | Tema ypoka Bcer cmpy | S nu3yue oBpasoBaTebH
II 0 e HUA
e BIE PECYPCHI
pabo
pabo
TBI
TBI
[IpenMeT opraHrmyecKoi XuMuu, eé https://www.yak

1 1 0 0
BO3HMKHOBCHHUE, PA3BUTHE U 3HAYCHUEC 05.09. | lass.ru/

, | Teomememramean L sk

A - V. bYTTIEpoBa, 07.09. | lass.ru/
OCHOBHBIE TTOJIOKEHUS
Teopust CTpOCHHS OPraHUIECKHX https://www.yakl

3 coequnenuii A. M. byrieposa, eé 1 0 0 12.09 | ass.ru/
OCHOBHBIE TTOJIO’KEHUS

4 CocrostHHE JIEKTPOHOB B aTOME 1 0 0 14.09 https:/fwww. yakl

ass.ru/

5 DNEKTpOHHAS IPHUPOJIa XUMUISCKUX 1 0 0 19.09 https://www.yakl
CBsI3eH B OPraHMYECKUX COCIMHCHUSX ' ass.ru/
[IpencraBnenne o KiaccuHuKaIum
OpraHUYeCcKUX BEIICCTB. .

6 Homenknarypa (cucremMaruueckasi) u 1 0 0 21.09 r;;gsr.éllwww.vak
TPUBHAJbHBIC Ha3BaHUS OPTaHHUECKUX B
BeniecTB. CTapToBasi AMArHOCTHKA
O6o0maromuii ypok 1o Teme:

«[Ipeamer opraHMYecKOi XUMHH. https://www.yak

7 1 0 0 26.09
Teopust cTpOEHHS OPraHUYECKUX lass.ru/
coequuenuit A. M. bytieposa»

8 AJIKaHBI: COCTaB U CTPOCHHE 1 0 0 28.09 https://www.yak

lass.ru/

9 I'omonoru 1 M30Mepsl AIKAaHOB 1 0 0 03.10 https://www.yakl

ass.ru/

10 MertaH U 3TaH — IPOCTEUIIIHE 1 0 0 05.10 https://www.yakl
MIPEJICTABUTENIN AIKAHOB ass.ru/

Perrenne pacyeTHBIX 3a/1a4 Ha BBIBOI https://www.yakl

11 (hopMyITbl OPraHUYECcKOTO BEIIECTBA O 1 0 0 10.10 | ass.ru/

MacCOBO¥ JI0JIe XMMHYECKOTO DJIEMEHTA
PerieHne pacueTHBIX 3a/1a4 Ha BBIBOT https://www.yakl

12 (opMyIbl OPraHMYECKOro BEIIECTBA 10 1 0 0 12.10 | ass.ru/
MPOJYKTaM CTOpaHHS

13 AJKeHBI: COCTaB U CTPOECHUE 1 0 0 17.10 https:/Mwww. yak

lass.ru/

14 AJIKEeHBI: CBOMCTBA U PUMEHEHHE 19.10

15 OTHIIEH U MPONHIIEH — MPOCTEHIINe 1 0 0 24.10 https://www.yak
MIPEJICTAaBUTENH aTKEHOB lass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

IIpakTnueckas padora Ne 1.

16 «[lonydyeHnue sTHIIEHA U U3yYEHHUE €TO 26.10 Ihat;gsnﬁllwwwvak
CBOMCTB» e

17 Ankanuensl. byraguen-1,3 u 0711 https://www.yak
metwiOyraauen-1,3. ' lass.ru/

18 [TomydeHne CHHTETHYECKOTO KaydyKa U 0911 https://www.yak
PE3UHBI ' lass.ru/

19 AJIKMHBI: COCTaB U 0COOEHHOCTH 1411 https://www.yak
CTPOCHHSI, TOMOJIOTHYECKUH PSJI. ' lass.ru/

20 AneTHIIeH — TIPOCTEHIINI 16.11 https://www.yakl
MPE/ICTABUTEIb ATKHHOB ' ass.ru/

21 Brraucienus o ypaBHEHUIO 2111 https://www.yakl|
XUMHUYECKON peaKiuu ' ass.ru/
O06o06mIarmuil ypok 1o Teme https://www.yakl

22 23.11
«HenpenensHbie yriieBOI0POIbDY ass.ru/

23 ApeHbl. BeH301I: cocTaB U cTpoeHue 28.11 Ih;;gsr:éllwww.vak

24 ApeHbl. beH3our: cBolcTBA H 3011 https://www.yakl
MPUMEHEHUE ass.ru/

25 benzon u Tomyosr. TOKCHYHOCTH apEHOB 05.12 https:/Aww. yakl

ass.ru/
I'eneTHuecKas CBSI3b YIIACBOI0PO/IOB, https://www.yakl
26 MIPUHAUISKANUX K PA3TUIHBIM 07.12 | ass.ru/
KJ1accam
I'eneTrueckas cBsI3b YIIEBOIOPOJIOB, https:/Awww.vak

27 MPUHAJISKANTUX K PA3TUIHBIM 12.12 lass.ru/

KJ1IaccaM -
[TpupoHBIE HCTOUHUKU § https:/Awww.vak

28 YIJI€BOIOPOJIOB: IPUPOAHBIN T'a3 U 14.12 lass.ru/
MOITYTHBIC He(PTSIHBIC Ta3bl =
Hed1h 1 mpoayKThl iepepaboTKu https://www.yak

29 19.12
HedTH lass.ru/

30 Pewtenue 3amay 21.12 https://www.yak

lass.ru/

31 O0o0maromui ypok 1o Teme 26.12 https://www.yak
«YTIJIEBOOPOIBI» ' lass.ru/

32 KonTpoasHas padora Ne 1 o 98.12 https://www.yak
paszzaeny «YTIeBOIOPOIbD» ' lass.ru/

33 [IpenenpHBIC 0JTHOATOMHBIC CITUPTHI: 09.01 https://www.yak
METaHOJI ¥ 3TaHoJ1. BogopoiHas cBs3b ' lass.ru/
[Tonmy4yeHne, XUMHUYECKHE CBOMCTBA U https:/Awww.vak

34 MIPUMEHEHHE OJHOATOMHBIX 11.01 lass.ru/
MPEICIBHBIX CIIUPTOB =

35 MHOT0aTOMHBIE CITUPTHI: 16.01 https://www.yak
STHJICHTJIMKOJb U TIUIIEPUH ' lass.ru/
®deHOJI: CTPOCHUE MOJICKYJIBI, § https://www.vak

36 ¢u3nyeckre 1 XUMHUYECKHE CBOICTBA, 18.01 lass.ru/

IIPUMCHCHUC
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https://www.yakl

37 Pemrenne pacyeTHbIX 3a/1a4 MO TeEMeE 23.01 ass ru/
O06o006mmarmuil ypok 1o Teme https://www.yakl

38 25.01
«Cruptbl. DeHom ass.ru/

39 AJberuasl 30.01 Ihttps://www.vak

ass.ru/

40 CBoiicTBa U MPUMEHEHHE AJIbJICTUIOB 01.02 https:/fwww.yaK

lass.ru/
OIHOOCHOBHEIE TIPE/ICIIEHEIC https://www.yak

41 KapOOHOBBIC KHCIIOTHI: MypPaBbHHAS 06.02 lass.ru/
YKCyCHast E—

42 XUMHUYECKUE CBOMCTBA U IPUMEHEHHE 08.02 https://www.yak
0JTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT ' lass.ru/
HpaKUTI/I'-IeCKaﬂ paGora Ne 2.0 https://www.yak

43 «CBo¥icTBa pacTBOpa YKCYCHOM 13.02 lass.ru/
KUCIIOTBI» -
CreaprHOBas ¥ OJIEMHOBAS KMCIIOTHI, https://www.yak

44 KaK TPEJICTaBUTENH BBICIIIUX 15.02

lass.ru/
KapOOHOBBIX KHCIIOT

45 MBpI1a Kak COJIM BBICHIMX KapOOHOBBIX 20.02 https://www.yak
KHCJIOT, UX MOJOIIIEE JIEHCTBIE ' lass.ru/
CroxHbIe 3)UPHI KaK MPOU3BOIHbIC https://www.yak

46 22.02
KapOOHOBBIX KHCIIOT. lass.ru/

https://www.yak

47 IMaaponus cnoxubIX 3(UpoB 27.02 lass.ru/

JXKupsr: ruaposn3, npruMeHEeHNE, https://www.yak

48 29.02
OnoJIOTHYeCKast POJib KUPOB lass.ru/
Oo6o06maromuil ypok Mo TemMe https://www.yakl

49 «Anpneruapl. KapOoHOBBIE KUCTOTHI. 05.03 | ass.ru/

CrnosxHbie 3QUPBDY
50 VYrieBoapl: COCTaB, KiIacCU(pUKAITHSI. 07.03 hitps://www.yak|
ass.ru/
Bakneiiiie npeacTaBUTEIIN: TIOK03a, https://www.yakl

51 12.03
bpykTO3a, caxapo3a ass.ru/

52 [Tonucaxapus 14.03 https:/www.yak|

ass.ru/

53 Kpaxmair u 1euiroi103a Kak mpHpoTHbIE 10.03 https://www.yakl
OJIUMEPBI ' ass.ru/
O0o0marmui ypok 1o TemMe https://www.yakl

54 «Kucnopozcoaepxaiiye oOpraHuuecKme 21.03 | ass.ru/
COEMHEHUS
KonTpoabsnas padora Ne 2 o hitps:/Aww.vak

55 pazneny «Kucnoponaconepxaiue 02.04 lass.ru/
OpPraHUYeCKUe COCIMHEHHSDY e

56 AMUHEBI: METUJIAMUH U aHUJINH 04.04 https://www.yak

lass.ru/

57 AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE 09.04 https://www.yak
OpPraHMYECKUe COSTMHEHUS, NX ' lass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

ouosiornyeckoe 3Hauenue. Ilenruapt

benku kak mpupoIHbIC https://www.yak
58 1 11.04
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS lass.ru/
59 A30TCOIepIKaINe TeTEPOITUKINICCKIE 1 16.04 https://www.yakl
COCTMHCHUS ass.ru/
60 HyknenHoBbIe KHCIOTHI 1 18.04 https://www. yakl
ass.ru/
61 XuUMHS ¥ 3I0pOBbE YEIIOBEKA 1 23.04 https://www.yakl
ass.ru/
OcHOBHBIC IOHATHS XHMHH https://www.yakl
62 . 1 25.04
BbICOKOMOJICKYJISIDHBIX COCAMHCHUM ass.ru/
OCHOBHBIE METOJIBI CHHTE3a https://www.yaka
63 . 1 02.05
BBICOKOMOJICKYJISIDHBIX COCJIMHCHHUM. ss.ru/
64 CuHTeTHYEeCKHE TIOJTMMEPHI 1 07.05 https:/fwww. yakl
ass.ru/
65 KonneHcannoHHbIE TOJUMEPHI 1 14.05 https://www.yak]
ass.ru/
66 HatypanbHbIil 1 CHHTETHYECKU I 1 16.05 https://www.yakl|
Kay4JyK ass.ru/
67 CuHTEeTHYECKHE BOJIOKHA 1 21.05 https:/Aww. yakl
ass.ru/
68 O6o0matomiee MOBTOPEHUE 1 23.05
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
Xumus, 10 knace/ I'abpuensa O.C., Octpoymon WU.T"., Cnaakos C.A., AKIMOHEpHOE OOIIECTBO
«M3narenbctBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

-Xumust, 10-11 ximacesl/ Xypun A.A., AkunonepHoe o6miectBo «M3marensctBo «IIpocBemennes

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/
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