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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE CpeaHEro oOIiero oopa3zoBaHus pa3zpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUs (eaepaabHOil 00pa30BaTEeNbHON IMPOTrpaMMBbl CPEIHETO
obmero obpazoBanusi (POII COO), mnpencraBneHHbix B DenepanbHOM TOCYAAPCTBEHHOM
obpazoBarenbHoM crangapte COO, ¢ yu€rom Konnenmuu mnpenogaBaHusi y4eOHOTO MpeameTa
«Xumus» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoit denepanyy, peanu3yromux OCHOBHBIC
o0Opa3oBaTelibHble MPOTrpamMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu pa3BUTHUS BOCIUTAHUS B
Poccuiickoii ®enepanuu Ha nepuon 10 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/10B K pa3pabOTKe MpOrpaMMbl [0 XMMHUH, K ONPEAEICHUIO O0IIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U Pa3BUTHUS O0yUaIOIIUXCS CPEICTBAMHU y4eOHOTo IpeameTa « XUMHUs s
10-11 kmaccoB Ha 06a30BOM YpOBHE COCTaBWJIM KOHUENTyaibHble mnonoxenus ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJied, COoepaHus, pe3ylbTaToB OOyueHUs U TpeOOBaHUH K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe — oOpazoBaHHe,  IOJIydaeMO€  BBIITYCKHMKaMH  0O0mieo0Opa3oBaTeIbHOM
OpraHu3alIiH, SBJISAETCS HEOTHEMJIEMON YacThio UX 00pa3oBaHHOCTH. OHO CITYKUT 3aBEPIUAIOLINM
ATAroOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIHUX
LIEJIOCTHOM CHUCTEME XUMHUYECKOro 00pa3oBaHMs. OJTH IEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB
pUPO/Ibl, GOPMUPOBAHUS MUPOBO33PEHUS M OOIICH KYyJbTYphl YEJIOBEKa, a TaKkKe dKOJIOTUYECKU
00OCHOBAHHOTO OTHOULICHHUSI K CBOEMY 37I0POBBIO M MPHUPOAHON cpene. Peanusyercs xummueckoe
oOpa3zoBaHue OOydYalOIIMXCA HAa YPOBHE CPEIHETO OO0mIero o0pa3oBaHUS CPEACTBAMU y4eOHOTO
npeaMera « XUMHsS», COAEpkKaHUE U IOCTPOEHHE KOTOPOrO ONPEAEIEHB! B IPOrpaMMe I10 XUMUU C
y4€TOM creuu(UKUd HAyKH XMMUH, €€ 3HAUCHUS B IMO3HAHUU MPHUPOJBI U B MaTepUATbHON KU3ZHU
o0IecTBa, a TakXke ¢ y4€ToM OOLIMX IeNiell M NPUHIMIIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeIHEeTo o01iero oopazoBanus B Poccuiickoit Deaepanum.

XUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIPAeT OCOOYI0 pojb B COBPEMEHHOMN
[MBWJIN3AIIMU, B CO3JaHUU HOBOM 0a3pl MaTepHaNbHOW KyJbTypbl. OHa BHOCHUT CBOW BKJIAJ] B
(dbopMHpOBaHKE PALIMOHATILHOIO HAYYHOT'O MBIIUICHUS, B CO3[JaHNE LIEJIOCTHOTO NPECTaBICHUs 00
OKpYXalolleM MHUpe KaK O €IMHCTBE MPHUPOJAbI U YelloBeKa, KOTopoe (opMUpYyeTCs B XMMHUU Ha
OCHOBE IIOHMMAaHU$ BELIECTBEHHOI'O COCTaBa OKPY>KAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBS3H MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS C IPYITMMH €CTECTBEHHBIMM HAyKaMH, XMMHMsI CTajla HEOThEMIIEMOM
YacTbI0 MUPOBOH KyJbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIEIIHOTO TPyJa U MKU3HU KaKJIOro 4jieHa
obmectBa. CoBpeMeHHasi XMMHS KaK HayKa CO3HWJaTelbHasl, KaK HAayKa BBICOKUX TEXHOJIOTUH
HaIpaBJlieHa Ha peleHue T00aibHbIX MPOoOJIeM YCTOHYUBOIO PA3BUTHS YEIOBEYECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMUECKON O€30MaCHOCTU U OXPaHbI 370POBBSI.

B cooTrBercTBUM ¢ OOmMMMHM LENSIMH WU TPUHIUIIAMH CpeAHEro oOmiero ooOpa3oBaHUS
cogepxkanue mpeamera «Xumus» (10-11 xmaccel, 6a30BbIi ypOBeHb HW3Yy4EHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpHYIO MOJATOTOBKY OOY4YaloIIMXCs, HEOOXOAUMYIO WM JUIS
BBIPAOOTKM MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUIHOIO BKJIIOYEHUS B KH3Hb COIMyMa,
MPOJOHKEHUS 00pa30BaHUs B PAa3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMIOCPEICTBEHHO C XMMHEH.

CocTaBIgOImMUMU TpeaMeTa «XUMHEsD SBISIOTCS 0a30Bble Kypchl — « OpraHndyecKkas XuMus»
u «O01as u HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIep>KaHUsl KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHUW MO HEOPTraHMYECKOW XMMHH (C BKIIIOUEHUEM 3HAHUU U3
o01elt XMMUM) U OpraHnYecKor XxuMuu. PopMHUpPOBaHUE JAHHOW CHCTEMbl 3HAHHWM MPU W3YYECHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMS BCETO MHOTO0Opasusi BEIIECTB HA OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepxanust KypcoB — «Opranmueckas xumusi» u «OOmmas u HeopraHuveckas
XUMHS» chopMHpOBaHa B IpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO MOAXOJa K U3YYEHHUIO
y4eOHOro MaTepuaia U OOyCIIOBJIEHa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAaHUN Ha
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ONpENEeNEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMY4eCKOM XHMHMM BEIIECTBA
paccMaTpuBalOTCA Ha YpPOBHE KIIACCUYECKOW TEOPHUHM CTPOEHHUS OPraHMYeCKHX COEAUHEHHH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX M 3JICKTPOHHBIX MPEICTABICHUNA O CTPOCHHUM BEILECTB.
Ceenenusi 00 M3y4yaeMblX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB [0
CIIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COeIMHEHUH. B Kypce opraHM4eckod XUMHUH MOIydYaroT
pazBuTHE CPOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHHsS I€pPBOHAYAIBHBIC
MPEJICTABICHUS O XMMHYECKON CBSI3U, KIACCU(PUKALIMOHHBIX MPH3HAKAX BEIIECTB, 3aBHCHUMOCTH
CBOWMCTB BEILIECTB OT UX CTPOCHHUS], O XUMHYECKON PEAKIIUU.

[Ton HOBBIM yrJIOM 3peHHS B mpeaMmere «Xumus» 0a30BOTO YPOBHS paccMaTpUBaeTCs
W3YYCHHBIII Ha YpOBHE OCHOBHOIO OOIIEro o00pa30BaHUS TEOPETUYECKUH MaTepuanl |
(bakToJIOTMYECKHEe CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0masi U HeopraHUYecKas XUMHS» OOyYarolIMMCS MPEIOCTaBIsSETCS BO3MOXHOCTh OCO3HATh
3HaYEHHUE MEPHOANYECKOTO 3aKOHA C OOIIETEOPETHIESCKIX M METOJOIOTUISCKUX TO3UIIHMA, TIy0xKe
MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKIIMI ATOTO 3aKOHA — OT 0000IIaroNIei 10 0OBSICHSIOMENH 1
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMII O BaKHEWIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUHU, CBOMCTBaX W
MIPUMEHEHHUHU, a TAKXKE O XMMUYECKUX PEAKIUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B Kypcax 10 wm 11  kjaccoB  3JeMEHTaMu  COJIEpKaHUS, HMEIOIIUMHU
KyJIbTYPOJOTHYECKHA U MPHUKIAJHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TTOHHMMAHHIO
B3aMMOCBS3M XHUMHH C JpYIrMMH HayKaMH, pPAacKpbIBalOT €€ poiib B I03HABATEJIbHOM U
MPAKTUYECKON JESATeTbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKCHUS K MPOILECCY
TBOpPUYECTBAa B O0JIACTM TEOPUM W MPAKTHUECKUX MPUIOKEHHH XUMHH, MOMOTAOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJeMaxX, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(DOpPMALMIO U MPUMEHSTHh €€ A TOIOJIHEHUS 3HAaHUM, pelIeHUs
MHTEJUICKTYaJIbHBIX M SKCIEPUMEHTAIbHBIX MCCIIEOBATEIbCKUX 3a1ad. B 1enoMm coxaepxanue
yueOHOro npeamera «XUMHs JAaHHOTO YPOBHS M3yY€HHUS OPUEHTHUPOBAHO Ha (hOPMHUpOBAHHE Y
o0ydaromuxcss MUPOBO33PEHUYECKONW OCHOBBI JUIsi TIOHMMaHUsi (PpuiocoCKux HOeH, TaKuX Kak:
MaTepUaIbHOE €IMHCTBO HEOPraHMYECKOr0 U OPraHM4ecKoro Mupa, oOyCIOBJIEHHOCTb CBOMCTB
BEILIECTB UX COCTAaBOM U CTPOEHUEM, MO3HABAEMOCTh MPUPOIHBIX ABJICHUM MyTEM SKCIEPUMEHTA U
pelleHns MPOTUBOPEUUH MEXJTy HOBBIMH (akTaMH U TEOPETHYECKUMHU IPeAroChlUIKaMHu,
OCO3HAHME POJM XMMHMU B PEIICHHHM HKOJOTMUECKUX MpoOieM, a Takke MmpolieM cOepexeHus
SHEPreTHUECKUX PECYpPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUN U MaTepUAIOB.

B nnane pemieHus 3a/a4 BOCIIUTAHUS, PA3BUTUS U COLMATU3AIUU O0YUYAIONINXCS MPUHSITHIE
IpPOrpaMMOil MO XHMHHM HOJIXOJbl K OIPEIeJICHUIO COAEpPKAHUSA U IOCTPOCHMS IpenMeTa
pelycMaTpuBaoT (OPMUPOBAHWE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUH, HUMEIONMX 0a30BoOe
3Ha4YeHHE JJISl Pa3IMYHBIX BUJOB JAESITEIbHOCTHU: PEIIeHUs MPo0ieM, IOUCKa, aHAJIU3a U 00paboTKI
uH(pOpMaIlMK, HEOOXOAUMBIX IJii TPUOOPETEHHS OMbITa MPAKTHYECKOH M HCCIIEeI0BATEIHCKON
JIeSITEIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B TIO3HAHUU XHUMHUH.

B nmpakTtuke npenojaBaHus XUMUU KaK Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHus, TaK U Ha
ypoBHE cpeaHero oOmiero oOpa3oBaHMs, IPU OIPEAEICHUH COJEP/KaTeIbHON XapaKTepUCTUKU
nejaell u3yyeHusi IpeaMeTa HaIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH  TPaJAUIIMOHHO
npusHaércss  (GOPMHUPOBAHHE OCHOB XHMHUYECKOM HAyKH Kak OOJaCTH  COBPEMEHHOIO
€CTECTBO3HAHMUSI, IPAKTUUECKON JEATEIHLHOCTH YEJIOBEKA M KaK OJHOr0 U3 KOMIOHEHTOB MHUPOBOI
KyJbTypbl. C METOJMYECKOM TOYKHM 3pPEHUS] TaKOM MOAXOJ K OINPEICICHUIO LEIEH H3YUYCHHS
MpeMETa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.

CornacHO MaHHOM TOYKE 3pEHUsl TIJIaBHBIMU IEJIIMU HM3ydeHHUs mpeamera «XUMHs» Ha
6azoBoM ypoBHe (10 -11 ki1.) ssBASIOTCS:

* (opMHpOBaHWE CHCTEMBl XUMHUYECKMX 3HAHMW KaK BaKHEWIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOW JIEXKAT KIIIOYEBBIC IMOHSTHS,
(dyHIaMEHTAIbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U



NOHMMAaHWE CYUIHOCTH JOCTYNHBIX O0O0OOLIEHHH MHPOBO33PEHYECKOr0  Xapakrepa,
O3HAKOMJIEHUE C UCTOPHUEN MX Pa3BUTHUS U CTAaHOBJIECHUS;

* (¢opMHpOBaHHE U Pa3BUTHE NPEACTABICHUI O HAYYHBIX METOJAaX IO3HAHMS BEIIECTB U
XMMHYECKHX DPEaKLUH, HEOOXOMUMBIX ISl MPUOOPETEHHs YMEHMH OpHUEHTHPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKHX SBJICHUN, UMEIOIIUX MECTO B NMPHUPOJE, B MPAKTUIECKOH U
IMOBCEAHEBHOM KH3HU,

® pa3BUTHE YMEHUH U COCOOOB AEATENBHOCTH, CBA3AHHBIX C HAOIIOJEHUEM U O0BSICHEHUEM
XUMUYECKOTO JKCIIEPUMEHTa, COONIOJICHUEM TIpaBWJI OE30IacHOTO OOpamieHus ¢
BEIIIECTBAMH.

Hapsany ¢ stum, coxeprkaTenbHas XapaKTepUCTHKA LEJed U 3a7ad U3ydeHHs MpeaMeTra B
nporpaMMe Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucteMe cpemHero obmero obpazoBanus. CerofHsi B MpenojaBaHUU XUMHH B OOJIbIIEH CTETICHH
OTAAETCS MPEANOYTECHHE TPAKTUYECKON KOMIIOHEHTE COAEp KaHUsl 00yUYeHHUsl, ODHEHTUPOBAHHOM Ha
IOJrOTOBKY BBIITYCKHHKA 00111€00pa30BaTeIbHOM OpraHu3alyy, BiIaICoUIero He HabopoM 3HaHUH,
a (YHKIMOHATBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMH aKTHBHOTO IOJIYYCHHS
3HAHUH U IPUMEHEHUS UX B PEaJIbHON XKU3HU U1 PELICHUS IPAaKTUYECKUX 3a/1ad.

B cBsA3M ¢ 3THM NP U3YYEHUU NpeaMeTa « XUMUS TOMUHHUPYIOIee 3HaueHUe PUOOPETaroT
TaKue LIEIH U 331a41, KaK:

ananTauus o0y4yaromuxcs K yCIOBHSM TUHAMUYHO Pa3BHUBAIOLIETOCS MUPA, (OPMHUPOBAHUE
UHTEJUIEKTYyaJIbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TNPHUHATHIO TPAMOTHBIX DPELICHUH B KOHKPETHBIX J>KU3HEHHBIX CHTYyallUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX IIPUMEHEHUEM;

¢dbopmHpoBaHUE y 00YHAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIUMN), MMEIOLIIX
YHHMBEpCAJIbHOE 3HAYCHHWE [JIs PA3JIMYHBIX BHJIOB JESATEIbHOCTU: PEIICHUs IMpoOJjeM, IOUCKa,
aHanu3a M 00pabOTKM MH(POPMALUHU, HEOOXOJUMBIX [UIA NPHOOPETEHHUs OMbITa JEATEIHHOCTH,
KOTOpas 3aHUMaeT Ba)XHOE MECTO B IIO3HAHMM XHUMHUH, a TaKkkKe JUIsl OLIEHKH C IO3ULMH
HKOJIOTHUECKOM Oe30MacHOCTH XapakTepa BIMSHUS BELIECTB W XMMHUYECKHX MPOIECCOB Ha
OpraHu3M 4YeJIOBeKa U IPUPOIHYIO CPELY;

pa3BUTHE I103HABATEIbHBIX HWHTEPECOB, MHTEIUIEKTYyalbHBIX M TBOPYECKHX CHOCOOHOCTEH
00ydJaromuxcsi: CHOCOOHOCTH CaMOCTOSITEIBHO TPHOOpPEeTaTh HOBBIE 3HAHUSA 110 XUMHU B
COOTBETCTBUH C XH3HEHHBIMU MOTPEOHOCTSIMH, HCIOJIB30BATH COBPEMEHHBIE HWH(POPMAIIMOHHbIE
TEXHOJIOTUH JJIs ITOMCKA M aHajlu3a y4eOHOH M Hay4yHO-NONYJISpHOW MH(OpManuu XUMHUYECKOTO
COZIep KaHUS;

(dbopMHpOBaHUE U PA3BUTHE Y OOYYArOIMXCA ACCOLMATUBHOIO U JIOTHUECKOTO MBIIUICHHUS,
HaOJII01aTEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOPble OCOOCHHO HEOOXOAUMBI, B YaCTHOCTH,
[IPY TUIAHUPOBAHUHU U NIPOBEJCHUN XUMHUYECKOT0 IKCIIEPUMEHTA;

BOCIIUTaHHE y 00ydaromuxcs yOexxIEHHOCTH B TyMaHUCTUYECKOW HANpaBICHHOCTH XUMUH,
e€ BaXHOH pOJIM B PEUICHHH INIOOATIbHBIX NPOOJIEM pPALMOHAIBHOIO IPUPOJIOINOIb30BaAHMS,
MIOTIOJTHEHUST DHEPreTHYECKUX PECYpCOB M COXPAHEHHUS MPHPOJHOTO PABHOBECHUS, OCO3HAHHS
HE0OXOAMMOCTH OEpEeHOTO OTHOLIECHHUS K MPHUPOJEC U CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOpETEHUs
OIbITAa UCIOJIb30BAHUS TOJIYYECHHBIX 3HAHUW Ui NPUHSATHS TPAMOTHBIX PELICHUH B CUTYyalMsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMH.

B yuyeOHoM 1uiane cpemHero oOmiero oOpazoBaHHs HpeaMeT «XuMHs» 0a30BOro YpOBHS
BXOJMT B COCTaB NpeIMETHOIN 00nacTu « EcTecTBEeHHO-HAay4HbIE IPEMEThD».

OOmiee 4MciIO 4YacoB, OTBENEHHBIX IS M3YUYCHUS XUMHM, Ha 0a30BOM YpPOBHE CpEIHEro
obmero oopa3oBanus, coctaBisieT B 10 kimacce — 68 yaca (2 yac B HeJenio).

COAEPXAHUE OBYUYEHUSA
OPI'AHUYECKAS XUMMUsA

TeopeTnyeckue 0CHOBBI OPraHMYECKOH XUMHH

[Tpenmer opraHvuyeckold XUMHMH: €€ BO3HUKHOBEHME, PA3BUTHE M 3HAUCHHE B IOJYYEHHUHU
HOBBIX BEIIECTB U MaTepUasoB. Teopus CTpoeHHUs opranndeckux coenunenuit A. M. bytneposa, eé
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OCHOBHbIE TOJ0XKeHUs. CTpYKTypHbIE (POPMYJIBI OPraHMYECKUX BEILECTB. | OMOJIOTHS, U30MEPHSL.
XHMHYECKas CBA3b B OPTaHUYECKUX COCTMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBS3U.

[IpencraBnenue o Kiaccu(UKaMy OpraHUYecKHX BemlecTB. HoMeHKIaTypa opraHHYecKuX
COEMHEHHH (cucTeMaTHuecKas) U TPUBHAJIbHbIE HA3BAHUS BAKHEHIINUX IpeICTaBUTENIEH KIIACCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBPAIICHUI: O3HAKOMIIEHHE C
o0pa3llaMu OpPraHUYeCKUX BELIECTB M MaTepuaJiaMd Ha HMX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHUYECKUX BEILECTB, HAOJIOIEHNE U ONHMCAHNE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO
OpPraHUYeCKUX BELIECTB IPU HarpeBaHuM (IUIaBJIeHUE, OOYTTTUBAaHUE U TOPEHHE).

YriaeBoaopoanbl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJOIMYECKMH psa. MeraH M 3TaH — mpocTeimue
MIPEJICTAaBUTENIN AJIKAHOB: (PU3MUECKHE U XUMUYECKHE CBOMCTBA (PeaKuy 3aMeIlIeHUsl U TOpeHus),
HaXO0XJIEHUE B IPUPOJIE, IOTYYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, FTOMOJIOTUYECKUN psA. DTWICH U MPONUIECH — IMPOCTeHIune
NPEJCTaBUTENIN AJKCHOB: (PU3MUYECKHE M XHMHUYECKHE CBOMCTBAa (peakuuu THIAPUPOBAHUS,
rajlor€HUPOBaHUs, TUPATALUU, OKUCIECHUS U MMOJIMMEPHU3aLUN), [TOJIy4eHHE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u metwiOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHUE
cBoiicTBa (peakius nonumepusanun). [lonydeHne CHHTETUYECKOTO KayuyyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTMYECKUH psifl. ALIETHIICH — MPOCTeHIui
MIPE/ICTAaBUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE M XHMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TAIOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (PU3NUECKHME W XHUMHYECKHE CBOMCTBA (peaKiuu
raJIOTEHUPOBAaHUS M HUTPOBAHMS), IOIY4EHHME M NpUMEHeHue. 7T0yoJI: cocTaB, CIPOCHHE,
QHzugeckHe H XHMHYECKHE CBOHCTBA (DEaKkUHH IaJIOTeHHPOBAHHA H HHTPOBAHHA), MOJTVYEHHE H
npumeHedHe.  TOKCUYHOCTb — apeHOB. ['eHeTmueckas CBA3b  MEXIy  YIVIEBOJOPOJAMH,
MIPUHAJICKANUMU K Pa3IMYHbIM KJ1accaMm.

[TpupoaHble MCTOYHUKHU YIIIeBOJOpOJ0B. [IpuponaHblii ra3 W momyTHbIE HE(QTSHBIC Ta3bl.
Hedts u e€ nmpoucxoxaenue. CriocoObl nmepepadoTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMUUYECKUMA,
KaTaJuTHUecKui), nuponus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIi yTrosib U IPOAYKTHI €0 epepadoTKH.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMs BEIIECTB U MX IPEBPALICHMI: O3HAKOMIICHHE C
oOpa3lamu I1acTMace, KaydykoB U pe3uHbl, Koyuiekuuu «HepTts» u «Yronb», MoaeaupoBaHue
MOJICKYJl YIJIEBOJOPOJIOB U TaJIOTCHONPOHM3BOJIHBIX, IPOBEACHUE NPAKTUYECKOH pPabOThI:
IIOJIyYEHUE ITUIICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnpie 3amayn.

Boruncnenus no ypaBHEHUIO XMMHUYECKON peakuu (Macchl, 00bEMa, KOJIMYecTBa UCXOAHOTO
BEIIECTBA WJIH MPOJYKTa PEAKLUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX
BELIECTB WU MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamue opranndeckue coeiMHeHNs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHOA U O3TaHON: CTpOeHHE, (U3HYECKHUE U
XMMUYECKHE CBOMCTBA (peakiyy C aKTUBHBIMU METajllaMH, Trajlor€HOBOJOPOJaMH, TOpPEHHE),
npuMeHeHne. BotopoHbie CBSA3M MEXAy MOJIEKYJIaMu CIUPTOB. J(eficTBHE METaHOJIa U 3TaHOJa Ha
OpraHM3M UeJIOBEKa.

MHoroaromMuple CHOUPTHL. OTWIEHIVIMKOAb M TJIMLEPUH: CTpoeHHEe, (U3HUecCKue U
XMMHUYECKHE CBOMCTBA (B3aMMOJAEHUCTBHE CO IIEJOYHBIMU METaJlJlaMH, KaueCTBEHHAsl peaklus Ha
MHOTOAaTOMHBIE crnHpThl). [lelicTBue Ha opraHu3Mm uejoBeka. [IpuMeHeHue TIIMIIEpUHA U
STUJICHIJIUKOJISL.

deHoJI: CTpOCHUE MOJIEKYJIbI, (U3MYECKUE U XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoIa.
[Tpumenenue penona.




Anpnerunsl U kerorsl. DopMmanbaeruj, aueTadbIeTHA: CTpPOCHHE, (QHU3UUYECKUE WU
XUMHYECKHE CBOMCTBa (peaklUWu OKHUCIEHHS U BOCCTAaHOBJICHHS, KauyeCTBEHHbIE peaKkluu),
[I0JIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE Tpe/esibHble KapOOHOBBIE KHCIOTHl. MypaBbuHAsi W YKCyCHasl KUCJIOTBI:
CTpocHHE, (PU3NYECKHEe U XMMHYECKHE CBOWCTBA (CBOMCTBA, OOIIME AJIs KiIacca KHUCIOT, peaKius
sTepuduKanmm), TMOodydyeHHue U npuMeHeHue. CTeapuHOBass M OJIGMHOBAas KHUCIOTBHI Kak
NPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHUCIOT, UX
MOIOIIEE NEUCTBHUE.

Cnoxsble 3(uUpbl Kak HTPOM3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIIOKHBIX 3(UPOB.
Kupsl. ['maponus xxupoB. [Ipumenenne sxupoB. buonorudeckas pojb KUPOB.

VYraeBopl: cocTaB, Kiaccu(uKkanus yrieBoAoB (MOHO-, TU- M Moaucaxapusl). ['mroko3a —
MPOCTEHIINKA MOHOCaxapua: OCOOCHHOCTH CTPOCHUS MOJIEKYNbl, (PU3UYECKHEe W XHUMHUYECKUE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcuoM menu(ll), okucnenne aMMHaYHBIM PaCTBOPOM OKCHAA
cepebpa(l), BoccTaHOBICHHE, OpOXEHHE TIIFOKO3bl), HAXOXKJICHHE B MPUPOJE, IPUMEHEHUE,
ouonoruueckas posb. otocunres. PpykTo3a Kak H30MEp IITIOKO3HI.

Kpaxman u neminrono3a kak NnpupojHble nojauMepbl. CTpoeHue Kpaxmala U LEJUIFOJIO3bI.
dusnyeckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THAPOIN3, KAaUeCTBEHHAs! PEAKLUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YECHHMS BEIIECTB M MX IPEBpPALICHUM: IPOBEICHUE,
HaOJI0IeHUE U ONKCAHKUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIHH
OJIHOATOMHBIX CIUPTOB (OKHUCIEHHE »5TaHoja okcugoMm wmeau(ll)), MHOroaroMHBIX CIHUPTOB
(B3aumopeicTeue riuuepuHa ¢ ruapokcugom Menu(ll)), ampaernyioB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rugpokcumom meau(ll), B3ammomeiicTBue Kpaxmajiga ¢ HOJOM),
IPOBE/ICHUE MTPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTBHI.

Pacuérhrle 3agaun.

Bbruuciienus o ypaBHEHHIO XUMUYECKOHM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BELIECTBA WU MPOAYKTa PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOIO U3 UCXOTHBIX
BELIECTB WU IPOAYKTOB PEAKIIUH).

A3oTcoaepikaliye OpraHn4ecKue COeqMHEHUS.

AMUHOKHCIIOTHI KaKk aM(OTepHble OpraHUYecKue CoeqUHEHUs. PU3NUECKUE U XUMHUYECKHE
CBOMCTBa AaMHHOKMCIOT (Ha MpuMmepe TiauiuHa). buonormueckoe 3HaueHHE AMUHOKHUCIOT.
[TenTupael.

benku kak HpUPOAHBIE BBICOKOMOJIEKYJIApHBIE coequHeHus. llepBuuHas, BTOpHUYHas |
TpeTUYHAasi CTPYKTypa OenkoB. XHMHUECKHME CBOWCTBA OEJKOB: THAPOIHU3, JEHATypauus,
KaueCTBEHHbIE PEAaKIIMH Ha OEIIKU.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpallCHUi: HaOMIoneHue Hu
ONMCAaHNE JIEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OeJIKOB IIPU HAarpeBaHUU, LIBETHbIE PEAKIIUU
O€eJIKOB.

BbicokomoieKyJIsSIpHBIE COEIMHEHUA

OCHOBHbBIE TIOHATHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUH: MOHOMEp, IOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb MOJIMMEPHU3ALNN, CPEIHAS MOJIEKYJsIpHast Macca. OCHOBHBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — ITOJIMMEpU3aliis U MOJIMKOHIEHCALUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBPAIICHUI: O3HAKOMIICHHE C
o0pa3uamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuszanus MeXIpeIMETHBIX CBS3€M NpPU HM3YyYEeHUM opraHumdeckod xumuu B 10 kiacce
OCYUIECTBIIIETCS. 4epe3 HCIIOJIb30BAHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX TOHSATUH, TaK U
MIOHSITUM, ABJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJENBHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01ue ecTecTBEHHO-HAYUYHbIE TIOHATHUSA: SIBJICHHE, HAYYHBIN (PAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHauu3, CUHTE3, Kiaccu(uKalus, NEePUOJUYHOCTb, HAONIOJCHHE, H3MEpEHHE, SKCIIEPHUMEHT,
MOJICJINPOBAHUE.



dusuka: MaTepusi, YJHEPTUs, Macca, aToM, HJIEKTPOH, MOJIEKyJia, YHEPreTHUECKUIl ypOBEHb,
BEILIECTBO, TEJO0, 00BEM, arperaTHOE COCTOSHHE BELIECTBA, (PM3MUCCKUE BEITMUMHBI U €HHULBI UX
U3MEpEHUsl.

buonorus: knerka, opranusMm, Ouwocdepa, oOMEH BemecTB B oOpranusMe, (OTOCHHTE3,
OMOJIOTMYECKU aKTHUBHBIE BelecTBa (O€IKH, YIIIeBOAbI, XKHUPbI, PEPMEHTBHI).

['eorpadust: MUHEpAJIBI, TOPHBIE TIOPOIBI, ITOJIE3HBIE HCKOMIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHOoNOrHs: MUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBHOIO MHUTAHUS, MOIOLIME CPE/ICTBa,
JIEKapCTBEHHBIE M KOCMETHYECKUE Ipenaparbl, MaTephabl U3 UCKYCCTBEHHBIX M CHHTETHUCCKHX
BOJIOKOH.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMEBI 110 XMMUU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUWA
JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYy4YarOLIUMUCS
IporpaMM CpeaHero oomero oO0pa3oBaHUs (JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM).
Hay4Ho-mMeTonn4eckoil 0CHOBOH 1Sl pa3pabOTKH TNIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MTPOrpaMM
cpeaHero o01ero oopazoBaHus ABISAETCA CUCTEMHO-AEATEIbHOCTHBIA OJXO0I.

B cooTtBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXO0AOM B CTPYKTYPEC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IMpeaMeTa «XUMUS» Ha YPOBHE CPEAHEro 00Iero oopa3oBaHUs BbIJEIEHBI
CIICAYIOIINE COCTABIISIONIHE:

OCO3HaHHE OOYYAIOUIMMUCA POCCUICKON TIpakJaHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BHUTHUIO, CAMOCTOSTEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJINYME MOTUBAIMM K 00yUEHHIO;

LIEeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMUHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPaIULIUN 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIMXCS PYKOBOJICTBOBATbCS B CBOCH JESTEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMM, THPUCYLUIMMH LEJIOCTHOM CHUCTEME XHUMHUYECKOro
oOpa3zoBaHus;

HaJINYME [IPABOCO3HAHUS IKOJOTMUECKON KyJIbTYphl U CIIOCOOHOCTU CTaBUTh LIEJIH U CTPOUTH
JKU3HCHHBIC ITJIaHBI.

JIMuyHOCTHBIE pe3yNbTaThl OCBOEHU MpeaMeTa « XUMUs JOCTUralOTCA B €IMHCTBE y4eOHOM
W BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBHMU C T'YMAaHUCTHYCCKHUMH, COLHMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU M HJI€aJlaMH POCCHHMCKOTO TIpakJaHCKOro OOLIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMHM M TPAaBUIAMHU IOBEACHUS, CIHOCOOCTBYIOUIMMH IIPOILIECCaM
CaMOIIO3HaHUs, CAMOPa3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH OOYYaIOIIUXCS.

JlngHOCTHBIE PE3yNbTaThl OCBOCHMS TMpeaMeTa «XUMHUsS» OTpaxkaroT CHOPMHPOBAHHOCTH
OIIbITA IO3HABATEJILHOM U MPAKTUUECKOM JesTeIbHOCTH 00yUarOIMUXCs [0 peau3aliy IPUHATHIX B
o0I1ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xkaaHCcKoOro BOCIMTAHUSA:

OCO3HAHMS OOYYAIOUIMMHUCS CBOWX KOHCTHTYIMOHHBIX IPaB M OO0S3aHHOCTEU, YBaXCHHUS K
3aKOHY U NPaBOIOPSAAKY;

MNpEaACTaBJICHHUA O COHHUAJIBHBIX HOPMAX MW IIpaBHJIaX MECKIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOquCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUHA y‘-I€6HBIX ITPOCKTOB,
peleHrH yuyeOHBIX U [T03HABATEIbHbIX 33/1a4, BHITOJTHEHUN XUMUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYTUX
IIPY aHAJIN3€ Pa3IMYHbIX BUJOB yUEOHOM NesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K MICTOPUYECKOMY M HAyYHOMY HACJIEMIO OTEYECTBEHHOW XUMUH;
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YBa)KEHUS K IIPOIEcCy TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUUECKOTO NMPUMEHEHUS XUMUH,
OCO3HAHHUSA TOTO, YTO JOCTH)KEHUS HAYKU €CTh PE3yJIbTaT JJIMTENbHBIX HAOMIOACHUN, KPOIOTIUBBIX
AKCIIEPUMEHTAJIbHBIX [IOMCKOB, IIOCTOSIHHOTO TPY/AA YUYEHBIX U MPAKTUKOB;

MHTEpeca U NM03HaBaTEIbHBIX MOTHBOB B MOJYYEHUH U MOCIEAYIOLIEM aHAIN3e HHPOpMAUU
0 IIEPEIOBBIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYallMH, CBSI3aHHbIE C XMMHUYECKUMHU SIBICHUSAMU, U MPUHUMATh
OCO3HAHHBIE PEILIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJEHUME M IIOCTYIKM CBOMX TOBapHIled ¢ TMO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX IIOCTYIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

NOHUMaHMUA LEHHOCTeH 370poBoro u Oe3zomacHoro oOpas3a KHU3HHM, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOJTIOICHUs TTpaBuil 0€30MacHOT0 OOpAaIEHUs C BEIIECTBAMH B OBITY, TTOBCETHEBHOM JKU3HH
U B TPY/AOBOI1 1€ATEIbHOCTH;

MOHUMAaHMS LIEHHOCTH MPaBUJI MHIUBHIyaJbHOTO U KOJJIEKTUBHOTO 0€30IaCHOTO TOBEIACHHUS
B CUTYalIUAX, YTPOKAIOLIUX 3I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBHA M HENPUATHS BPEAHBIX NPUBBIYCK (YIOTPEOICHHUS aAJIKOTOJI,
HapKOTUKOB, KYpEHHs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEOBATENbLCKON  JEeSTeIbHOCTH,
OOLLECTBEHHO IOJIE3HOM, TBOPUECKOI! U IpyTruX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B pPEIICHUH MPAKTHUECKUX 3a7ad COLMAJIbHOM
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJbI);

MHTEepeca K MPaKTUUECKOMY U3YUYEHHIO Podeccil pa3IuuHOro poja, B TOM YUCIIE HA OCHOBE
IIPUMEHEHNUS [IPEIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUsI K TPYLy, JIOSAM Tpyia ¥ pe3yibTaTaM TPYyAOBOH NeATeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOpPY MHAMBHUIYaJbHOH TpaeKTopuu oOpazoBaHMs, Oymyrien
npodeccun U peaau3aluuu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB,
CIIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00I1eCTBa;

6) 3K0J10rM4ecKOro BOCIIMTAHMS:

HKOJIOTHUECKHU L€JIeCO00pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK MCTOUYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMaHMA TJI00ATBHOTO XapaKTepa SKOJIOTMYECKUX NpOoOJIeM, BIMSAHUS HKOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOJTHOM M COLIMATIBHOM CPEbI;

OCO3HAHMS HEOOXOIMMOCTH MCIIONB30BaHMS JOCTHKECHUN XUMHU JUIS PEIICHUS BOIPOCOB
paloHaIbHOIO MPUPOIONOIB30BAHNUS;

AKTUBHOI'O HENPUATUA JEUCTBUM, NPUHOCALIMX BPEL OKPYKAIOUIEH NPUPOIHOW CpeEXE,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPHUATHBIE HKOJIOTUYECKUE TOCIEICTBUS MPEAIPUHUMAEMBIX
JICUCTBUN U NIPENOTBPALLATD UX;

HAJIMYUSl PA3BUTOTO OSKOJOTMYECKOI'O MBIIIICHHS, SKOJIOTMYECKOM KYyJbTYpbI, OIBbITa
JIEATEIIBHOCTH ~ DKOJIOTMYECKOM  HAalpaBIE€HHOCTH, YMEHMsS  PYKOBOJACTBOBAaTbCi HMMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIBHON NMPAKTHUKE, CIOCOOHOCTH W YMEHHUS aKTUBHO
IPOTUBOCTOATH UJCOJIOTHU XeMOPOOHH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILIECTBEHHOW MTPAKTUKU;

NOHUMaHMUA CHeIM(PUKM XMMHUM Kak HayKd, OCO3HaHUS e€ poiau B (HOPMUPOBAHHUU
paloOHAIbHOIO HAYYHOI'O MBIIUIEHUS, CO3JAaHMM IIEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaroleM



MHUpE KaK O €JUHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUY MPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUN
po0JieM COXpaHEeHUs TPUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCOO0OM 3HAYUMOCTH XHWMHUHU JJIsi COBPEMEHHOW IMBWIM3AINH: B €€
T'YMaHUCTHYECKOW HAIPaBIEHHOCTH M Ba)XKHON pOJIM B CO3JaHWW HOBOM 0a3bl MaTepuaabHOMN
KyJbTYpPbl, PEIICHUU TI00AIBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS UYEIOBEYECTBA — CHIPHEBOM,
HHEPreTHYECKOM, MUILEBON U HKOJIOIMYECKOI 6€30MacHOCTH, B pa3BUTHH MEIULMHBI, 00eCTIeYeHUH
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKU KOM(POPTHOM KUZHU KaXKJIO0T0 WieHa 00IIeCcTBa;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: [OHMUMaHMsSI CYHUIHOCTM METOJOB  IIO3HAHUS,
UCIIONIb3YEMBIX B ©CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJTydYaeMble 3HAHUS IS
aHaJIn3a U 00BACHEHUS SBJICHUI OKPY’KaIOIIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUs
nenath 000CHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (JAKTOB M MMEIOLIUXCS JAaHHBIX C LEIbI0
MOJTyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOIh30BaTh XUMUYECKHUE 3HAHUS AJI PElIeHUs mpobieM B
peaNIbHBIX KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATEIbCKON AESTEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO W CaMOOOpa30BaHHIO, K
AKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSM TPY/la B pa3audHbIX chepax mpodhecCuoHaATBHOU eATeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yIbTaThl OCBOCHUS yUeOHOTro NnpeaMeTa « XUMHUs Ha YPOBHE CPETHETO
0011ero 06pa3oBaHus BKIIOYAIOT:

3HaYuMble i1 (HOPMHUPOBAHMS MHPOBO33PEHHSI OOYYAIOMIMXCS MEXKIUCIUILIMHAPHBIC
(MeXIpeIMETHBIE) 00IIEHAayYHbIE TIOHATHUS, OTPaXKAIOIIUE [IEJIOCTHOCTh HAy4YHON KapTUHBI MUpa U
CHelu(pUKy METOJOB IMO3HAHUS, MCIOJb3YeMbIX B €CTECTBEHHBIX HayKax (MarTepus, BEIIeCTBO,
OHEpTruid, ABJICHUC, NPOLECCC, CUCTEMA, HaYQHLIﬁ q)aKT, IMPpUHLOUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOPHsl, UCCIIeI0BAaHUE, HAOI0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe yueOHbIE AEHCTBUS (IT03HABATEIIbHBIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
obecrneunBaromue GopmMupoBaHue (QyHKIMOHAIBHON T'PAMOTHOCTH M COLMAIBHOW KOMIIETEHIIUU
00yyJaroImuxcs;

CHOCOOHOCTh ~ OOy4YaloIIMXCsl ~ HUCHOJB30BAaTh  OCBOCHHBIE  MEXIAUCUUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMS U YyHHUBEpCajbHble YdeOHble JAEHCTBUS B II03HABATEIBHOW W
COLIMATbHON MPAKTHKE.

MeranpeaMeTHbIE  pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIBHBIMH  y4E€OHBIMHU
MO03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

Ogi1ajieHHe YHHBEPCAJbLHBIMU YU€OHBIMHU NMO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JJorHYecKue AeHcTBHS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh U aKTyaIM3UPOBaTh MPOOJIEMYy, BCECTOpPOHHE e&
paccMmaTpuBarth;

OTIPECIIATh TeNIM JCATCIBbHOCTH, 3aJaBas IapamMeTpbl W KPUTEPUU WX JIOCTHDKCHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEIHLHOCTHU C MIOCTABICHHBIMH LIETISIMU;

HCIIOJIB30BAaTh IIpU OCBOCHHU 3HAHUU HpI/IéMLI JJIOTUYCCKOI'O MBIIIJICHUA — BBIACIATH
XapakTepHble TMPU3HAKHM TIOHATUA M  YyCTaHABIMBaTh WX B3aMMOCBSA3b, HCIOJIb30BaTh
COOTBCTCTBYIOIINEC NOHATHUSA JJIA 00BsICHEHUSA OTACJIBHBIX (1)aKTOB n ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHMS U KPUTEPUH I KIACCU(PUKALIMU BEIIECTB U XMMHUECKUX PEaKIIUi;

YCTaHaBJIMBATb NPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY U3YUACMBIMU SIBJICHUSIMU,

CTPOUTDH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIC, NEAYKTUBHbIC, IO AHAJIOTHH), BBISBIISTDH
3aKOHOMEPHOCTH U IPOTUBOPEUHUS B PAacCMATPUBAEMBIX SIBJIEHUSX, (HOPMYIMpPOBaTh BBIBOABI U
3aKIIIOUCHUS;



NPUMEHATh B MpoOIlecce IMO3HAHUS, HUCHOJIb3yeMble B XMMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIM, TIPeoOpa3oBbIBaTh MOJIEIbHBIEC MPEACTABICHUS — XUMHUUECKHI 3HAK (CMMBOJ) 3JIEMEHTA,
XUMu4eckas (opMyna, ypaBHEHHE XHMHYECKOW pEaKUMd — NpU PEUICHHH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHSATh HA3BaHHbBIE MOJICIbHbBIE MPEJICTABICHUS IS
BBISIBIICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4aEeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a30BbI€e HCCIEN0BATEIbCKHE AeHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAYYHOI'O IIO3HAHUS BELIECTB U XUMHUECKUX PEAKIINH;

dbopMynupoBaTh LEIM W 3aJa4d  HUCCJIEJOBAHMS, HCIOJb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(POPMYJIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JUIS
(bopMHPOBaHUS TMIIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYXKACHUM;

BJaJIeTh HAaBBIKAMU CAMOCTOSTENBHOIO IUJJAHUPOBAHUS W MPOBEACHUS YUYCHHMUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaONI0/aTh 3a XOJIOM IpoIlecca, CaMOCTOSTENIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYIMPOBaTH OOOOLIEHUS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PpE3yJIbTaTOB HCCIEAOBAHUS, COCTaBIATh OOOCHOBaHHBIM OTYET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATEICKOM W MPOEKTHOW JIeATEITbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOATEIBHOMY IIOMCKY METOIOB pEIICHHs
MIPAKTUYECKUX 3a7[a4, IPUMEHEHUIO PA3INYHBIX METOAOB [TO3HAHUS.

3) paGora ¢ unpopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaluu (HayyHO-MOMyJIsIpHas TUTepaTypa
XMUMUYECKOTO COJIEp)KaHMs, CIpaBOYHBIE IocoOus, pecypcbl MHTepHeTa), aHATU3UPOBAThH
uHGOpMaLIMI0O pa3IUYHBIX BHJAOB U (OpM mMpeAcTaBlieHUs, KPUTHUYECKH OLEHUBATh €&
JIOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

dbopMyMpoBaTh 3ampochl U MPUMEHSTh pAa3JIMYHbIE METOAbI IPH IOHCKE U OTOOpe
uHpOpMaLnu, HeOOXOAMMOM [T BBIIOJIHEHHS YU€OHbIX 3aa4 ONpeaeIEHHOTO THIIA;

npUOOpeTaTh OMBIT HKCIOJIb30BAHUA HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMpaTh ONTUMaIbHYIO (GopMy mpeacTaBieHHs HHPOpMauud (CXEMBI,
rpaduKu, TUarpaMMsl, TaOJIULBL, PUCYHKH U IPYTHE);

UCIIONIb30BAaTh HAy4HbI $3bIK B KauyecTBE CpEACTBA MpH paboTe C XUMHUYECKOH
uHpOpMaLKei: MPUMEHATh MEXIpeIMEeTHbIE ((PU3NUEeCKUe U MaTeMaTHUECKUE) 3HAKU U CHMBOJIBI,
dhopmyIibl, a00peBUATYPHI, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MIPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIISTHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BONPOCHI MO CYIIECTBY OOCY>KJaeMOW TeMbl B XOJi€ AMAIOra W/WIM TUCKYCCHUH,
BbICKa3bIBaTh  UJeH, (OPMYyJIHUPOBATh CBOM  HIPEJIOKEHHS OTHOCUTENIbHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C TpPE3CHTalMell pe3yJIbTaTOB IO3HABATEIbHON JEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IMPH BBHIIIOJIHEHUH XUMHUUECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HMCCIEAOBAHUIO CBOWCTB M3y4YaeMbIX BEIIECTB, pealiu3alluid y4eOHOro
npoekTa M (OPMYJIMPOBATH BBIBOJBI IO PpE3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COIJIACOBAHUS MO3UIIMIA B X01€ 00CYKAeHUS U 00MEHa MHEHUSIMH.

OBJiaieHHe YHUBEPCAJIBLHBIMH PeryIsTUBHBIMM 1€l CTBHSIMU:

CaMOCTOSITEJIbHO IIJIAHUPOBaTh M OCYLIECTBIIATH CBOKO II03HABATEIBHYIO JI€ATEIbHOCTD,
ompenensas e€ LeNu W 3a7ayd, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aifOPUTM JACUCTBUI NpU BHIOJHEHUH YUYeOHBIX M HCCIENOBATENbCKUX 3ajlad,
BbIOMpaTh HambOosee 3(pPeKTUBHBIN CIOCOO UX pElIeHUS C Y4ETOM IOJIyYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILLECTBIISATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH Ha OCHOBE CaMOAHaJIN3a U CAMOOILICHKH
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HNPEAMETHBIE PE3YJIbTATDI

[IpenMeTHbIe pe3ybTaThl OCBOEHUS Kypca «OpraHuueckas XUMUsD OTpa)aroT:

c(hOPMUPOBAHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-HAYYHOUN
KapTUHBl MHUpA, POJIM XMMHUU B MO3HAHUU SIBJICHUA HPUPOJbI, B (OPMUPOBAHUU MBILIUICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOIMMOW Ui pelIeHUsS
MPAKTUYECKUX 3aJad M SKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/0POBBIO H
MIPUPOJHOM CpelE;

BJIa/ICHUE CUCTEMOM XMMUYECKUX 3HAHUH, KOTOpas BKJIIOUAET: OCHOBOIOJIATAIOIINE TOHATHS
(XMMHYECKUI 3JIEMEHT, aTroM, OJJEKTpOHHAs O0O0OJOYKa aToMa, MOJIEKYJa, BaJIEHTHOCTH,
AIIEKTPOOTPHUIIATETILHOCTh, XMMHYECKasi CBs3b, CTPyKTypHas ¢opmyna (pa3BépHyTas U
COKpaIéHHas), MOJib, MOJISIpHAsE Macca, MOJISIPHBIM 00BEM, YITIEpOIHBINA CKeNeT, (yHKINOHATIbHAS
rpymmna, pajukai, U30Mepusi, K30MEPbl, TOMOJIOTUYECKUH PsAJl, TOMOJIOTH, YTIIIEBOJAOPOIbI, KHCIOPO
U a30TcojepKallliue COETUHEHMs, MOHOMED, MOJINMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE
COEIMHEHMs); TEOPUH U 3aKOHBI (Teopusi CTpoeHHs opraHudeckux BemectB A. M. byrtieposna,
3aKOH COXPAaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK  XUMHH;
MHUPOBO33PEHYECKUE 3HAHUA, JIeXKAllie B OCHOBE IOHUMAHHUS MPUUYUHHOCTU M CHUCTEMHOCTH
XMMUYECKUX SBJICHUH, (PAKTONIOTHYECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, NOJIYYCHUU U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIUX OPraHMYeCKUX BEUIECTB B OBITY M MPAKTUYECKOM
JIESITEIIbBHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTEpHbIC MPU3HAKU MMOHSATHI, yCTaHABINBATh UX
B3alMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS IPU ONMCAHUU COCTaBa, CTPOCHUS M
MPEeBpaLICHUI OpraHNYeCKUX COCTUHEHHI;

c(OPMHPOBAHHOCTh YMEHHUH HCIIOIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHO) HOpMYIT OpraHUYeCKUX BEIIECTB U
YpaBHEHUH XMMHUYECKUX PEaKLUil, N3rOTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BELIECTB JUIS
WUTIOCTPAIIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUH yCTaHABIWBATh MPHHAJIC)KHOCTh H3YyUYEHHBIX OPTaHHYECKUX
BEUIECTB [0 HX COCTaBy U CTPOCHHUIO K ONpEIeNEHHOMY Kjaccy/Tpylmne CcoeluHEeHUN
(yryieBogopo/bl, KUCIOPOJ U a30TCOAEPIKALE COEANHEHNUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS),
JlaBaTh WM Ha3BaHWs 1o cuctematudeckoir HoMeHkmarype (IUPAC), a Takxke mnpuBOIUTH
TPUBUAJIBHBIE HA3BAaHUS OTJENbHBIX OPraHMYECKUX BELIECTB (3TUJIEH, IPOINMUJIEH, alleTUIIEH,
STUJICHTJIMKOJIb, MIHLEPUH, (peHo, popmanbaerus, aneraibAeri, MypaBbHHAs KUCIIOTa, YKCyCHAs
KHCJIOTa, OJEMHOBAsi KUCJIOTa, CTEAPUHOBAsl KUCIIOTA, TJII0K03a, (PyKTO3a, Kpaxmal, HeJUIIII03a,
TJIMIIVH);

c(OPMUPOBAHHOCTh YMEHHUS ONPEICNIATh BHUJIBI XHUMHYECKOH CBSI3M B OPraHUYECKUX
COeMHEHMIX (OJUHAPHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh yMEHHS TPHUMEHSATH TIOJOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemiectB A. M. BytnepoBa 111 00bsACHEHHUS 3aBUCMMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPAHEHHS MAaCcChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UUECKUE U XUMUYECKUE
CBOMCTBA TUIHMYHBIX MPEACTABUTENEH Pa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH,
STHJIEH, MPOMNWIEH, aueTwieH, OyramueH-1,3, merunOyranueH-1,3, OeH30i1, METaHOJ, STaHOI,
STUJICHIJIMKOJb, TIUIEpUH, (PEHOJ, ameTanbIeru, MypaBbUHas M YKCYCHasi KHUCIOTHI, TJIIOKO03a,
Kpaxmall, [eJTI003a, aMUHOYKCYCHAsl KHUCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIUN C HMCIOJIB30BAHHEM CTPYKTYPHBIX
(opmyur;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOYHUKU YTJIEBOJIOPOIHOTO CHIPbs (HEPTBD,
MPUPOJIHBIN Ta3, Yrojb), COCOObI MX MEepepabOTKH M MPAKTHUECKOE MPUMEHEHHE IMPOIyKTOB
nepepaboTKu;
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c(OPMHUPOBAHHOCTh YMEHHUN MPOBOAUTH BHIYMCICHUS M0 XUMHUUECKUM YpaBHEHHSIM (MacChl,
00BEMa, KOJIMYECTBA UCXO/IHOTO BEIECTBA UM MPOIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO U3 MCXO/HBIX BEILECTB UM MPOAYKTOB PEAKIIHHN);

c(hOPMHUPOBAHHOCTh YMEHUM BJIAJIETh CHCTEMOW 3HAHWK 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEeMbIX B XMMUU TPU U3yYEHHH BEIIECTB U XUMUUECKUX ABICHUN (HaOm01eHue,
U3MEepeHHe, HKCIEPUMEHT, MOJCIUPOBAHKE), UCIIOIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JUIS
MPUHATUSL PEIICHUM B KOHKPETHBIX >KM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMU M HUX
IIPUMEHEHUEM;

c(OpMHPOBAHHOCTh YMEHHUI COOMIOJATh IMpaBHia TOJb30BAHUS XMMUYECKOH MOCYIOH u
Ja00paTOPHBIM O0OpPYJOBaHUEM, a TaK)Ke MpaBmiia OOpaIleHUs] ¢ BEUECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATh U BBINOJHATH XUMHUYECKHH SKCIIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BEILIECTB IPU HATrPEBAHMM, IOJYUYEHHE STWJIEHA U HU3YUEHHE €ro
CBOMCTB, KaueCTBEHHbIE PEAKIIMM OPraHUYECKHX BELIECTB, JeHATypalus OeJIKOB MPU HarpeBaHHH,
I[BETHBIC PEAKLUU OCJIKOB) B COOTBETCTBUH C MPABUIAMH TEXHHKH O€30MIACHOCTH IpU OOpaIeHuH
C BeUIeCTBAaMHM M JIaDOpaTOPHBIM O0OPYIOBaHHEM, MPEACTABIATh PE3yJbTaThl XUMUYECKOTO
SKCIIepUMeHTa B (opMe 3almUCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuil u (popMynupoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMy0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil uHopmaruu, HTEepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOMIOAATh MpaBUiIa SKOJOTMYECKH —LEIeco0Opa3HOro
MOBEJCHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAaHEHHs] CBOETO 3I0POBbsl U
OKpY>Karolllel MPUPOAHON Cpelbl, OCO3HABAaThb ONACHOCTb BO3JCHCTBUS Ha JKHMBBIE OPraHU3MBI
ONpEIENEHHBIX OPraHNYECKUX BEIECTB, TOHMUMAas cMbIci nokazatens [IJIK, noscHaTe Ha npumepax
CIOCOOBI YMEHBIIIEHUS U MPEJOTBPALICHHUS UX BPETHOTO BO3ACHCTBHS Ha OPraHU3M UEJIOBEKa,;

JUIsi 00y4aroluXcsi C OTrpaHUYEHHBIMU BO3MOXKHOCTSMHM 30POBbSl: YMEHHE MPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUA;

JUISL CHETBIX M CIAaOOBUIAMIMX OOYYaIOUIMXCSA: YMEHHUE HCIOJIb30BaTh PEbe(pHO-TOUCUHYIO
cucreMy o0o3HaueHuii JI. bpaiis 11 3anucu XuMuueckux Gopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4vecTBo 4acoB JJIeKTPOHHbIE
Ne o/ HanmeHoBaHMe pa3/ie/ioB U TeM Kontpoanaiie | IIpaxTideckie (uudposrbie)
) NPOrpamMMsl Bcero 6 p 1)6 o0pa3oBaTe/bHbIE
padoTbI padoTbI pecype
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHMYecKON XUMHHU
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPraHUYECKUX COCTUHEHUN A. 6
M. bytneposa
Hroro no pazneny 6
Pasznea 2. YrieBoaopoanbl
2.1 IIpenenpHbIE yIIIEBOAOPOABI — AJKAHbI 4
29 HemnpenenbHbie yriaeBog0pOIbI: aJTKEHBI, 12 1
' AJIKaJIMEHBbI, AIKHUHbI
23 ApoMaTn4ecKue yriieBoAaopobl 4
24 [IpupoaHbIe HICTOYHUKH YTIIEBOJAOPOIOB U 6 1
) uX nepepadoTka
Hroro no pazneny 26
Pasznea 3. Kucaopoaconepxamue oprannyeckue coeIuHeHus
3.1 Cnuptel. Genon 6
39 Anpaeruabl. KapOoHOBBIE KUCTOTHI. 14 1
' CroxHbIe A(UPBI
33 YrneBoasl 6 |
Uroro mo pazneny 26

Pasznea 4. A3oTconepxainiue opranHnyecKkue coeIuHeHust
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4.1 AMUHBI. AMUHOKHCIIOTBL. benku 6
Hroro no pazneny 6
Pasznea S. BbicokoMOJIEKYJISIPHBIE COeIMHEHN S

5.1 [Tnactmaccel. Kayuyku. Bonokna 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsn4yecTBo 4yacoB DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka
n/n yp Bcero KOH;pOHbHM Tip ;‘KTM%CK"e U3Y4YCHUSA oOpa3oBaTe/ibHbIE
e padoThI padoThI pecype

[IpenmeT opraHnuecKkoOr XUMHUH, €€

1 PEIMET Op ' 1 01.09.202
BO3HHKHOBEHHWE, PA3BUTHE U 3HAUCHUE 3
[IpenmeT opraHnuecKkor XUMUH, €€

2 PEIMET Op ’ 1 07.09.202
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE 3
Teopust cTpoeHUs OpraHnYeCKuX

3 coenuHeHuii A. M. BytnepoBa, €€ oCHOBHBIE 1 08.09.202
MTOJIOKEHUS 3
Teopust cTpoeHUs OPraHNnYECKUuX

4 coenuHeHuniit A. M. BytnepoBa, €€ oCHOBHBIE 1 14.09.202
MTOJIOKEHUS 3
[IpencraBnenue o kiaccupuranuu

5 opraHnyeckux BeuiectB. Homenknatypa 1 15.09.202
(cuctemaruyeckasi) U TPUBHAJIbHBIE Ha3BaHUS 3 o
OpraHUYECKUX BEUIECTB
[IpencraBnenue o kiaccuuKaum

6 opranuveckux BemniecTB. Homenknatypa 1 21.09.202
(cuctemaruyeckas) U TPUBHAILHBIC HA3BAHUS 3 o
OpPTaHUYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOEHUE

7 1 CTPOCHHE, 1 22.09.202
TOMOJIOTHUECKUHN PsijT 3

8 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUH PsijL 28.09.202
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Mertan u 3TaH — OpocTenme

9 29.09.202
MPEICTAaBUTENN ATKAaHOB 3
MertaH u 3TaH — IIPOCTSHUIITIE

10 P 05.10.202
MPEICTABUTENIN ATKAHOB 3
OTHUJIEH U IPOIWIEH — MPOCTEHIIIHE

11 P p 06.10.202
MPEJICTABUTENHN AJIKEHOB 3
OTHIICH U TIPONHJICH — IIPOCTEHIITIE

12 P p 12.10.202
MPEICTABUTENN AJIKEHOB 3
IIpakTuyeckas padora Ne 1. «Ilonydenue

13 p P oty 13.10.202
ATUJICHA U U3YUYEHHUE €r0 CBOMCTBY 3
Ankanuensl. bytaauen-1,3 u

14 meTmiOytaguen-1,3. Ilomyuenue 19.10.202
CHHTETHYECKOTO KayuyKa ¥ PEe3HHbI 3
Ankanuensl. bytaauen-1,3 u

15 MeTunoyrtaaueH-1,3. [lomydenne 20.10.202
CUHTETHUYECKOTO KayuyKa 1 PEe3HHbI 3
Ankanuensl. bytaauen-1,3 u

16 meTmioytaauen-1,3. Ilomyuenue 26.10.202
CHHTETUYECKOI0 KayuyyKa U PE3UHBI 3
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI,

17 TOMOJIOTUYECKUH PSAll. ALIETHIEH — 27.10.202
NPOCTEUIINI TPEACTABUTEND AJIKMHOB 3
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHSI,

18 TOMOJIOTUYECKUH PAll. ALIETHIEH — 09.11.202
NPOCTEUIINI TPEACTABUTEND AJIKMHOB 3

19 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA
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10.11.202
3

20 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 16.11.202
3
Bolunicnienus o ypaBHEHUIO XMMHUYECKON

21 P 17.11.202
peakuuu 3
Bolunicnenus o ypaBHEHUIO XUMHUYECKON

22 P 23.11.202
peakuuu 3
Brlunicnenus no ypaBHEHUIO XMMHUYECKON

23 P 24.11.202
peakuuu 3
Brluucnenus 1o ypaBHEHHUIO XUMUYECKOU

24 P 30.11.202
peaxkuuu 3
r Ka

25 €HETHYECKas CBS3b YIVIEBOJOPOJIOB, 01.12.202
NPUHAAIEKAIINX K pa3IMYHbIM KJlaccam 3
I'eneTnueckas CBs3b yIriIeBOJOPOAOB

26 YHICBOAOPOAOB, 07.12.202
NPUHAIEKAIINX K pa3IMYHbIM KJlaccam 3
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

27 HOPUPOAHBIH ra3 v MOMyTHbIE HE(PTIHBIC ra3bl, 08.12.202
He(Th U NPOJIYKTHI €€ nepepaboTKu 3
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:

28 HOPUPOAHBIH ra3 v MOMyTHbIE HE(TIHBIE ra3bl, 14.12.202
He(Th U IPOJIYKTHI €€ nepepaboTKu 3
[TpupoiHbIE HCTOUHUKH YTIEBOIOPOAOB:

29 HOPUPOAHBIN ra3 v MOMyTHbIE HE(PTIHBIC Ta3bl, 15.12.202
He(Th M POJYKTHI €€ nepepaboTKu 3
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[TpupoHbIEe HCTOUHUKH YTIEBOIOPOAOB:

30 NPUPOIHBII ra3 v MOMyTHbIE HE(QTIHBIE ra3bl, 21.12.202
He(Th U MPOYKTHI €€ mepepadOTKu 3
K

31 OHTpOJIbHAsS paboTa 1o pasueny 2212200
«YTIeBOOPOIBD) 3

3 [IpenenbHBIC 0JTHOATOMHBIC CITUPTHI: 78.12.202
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b 3
IIpene € 0JHOaTO ec :

33 peaenbHbIe OJTHOATOMHBIC CITUPTHI 29.12.202
METaHOJ 1 3TaHoJ. BomopoaHas cBs3b 3

34 [TpenenbHBIC OTHOATOMHBIC CITUPTHI: 11.01.202
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b 4
MHoroato ec : OTHIIE o

35 HOTOATOMHBIE CITUPTHI: ATHJICHTJIUKOJIb U 12.01.202
TIIALEPUH 4
MHOroaToMHbBIE CIIUPTHI: dTUJIEHTIIUKOIb U

36 p 18.01.202
TIIALEPUH 4
dDeHoir: CTpOoeHNE MOJIEKYJIBI, GU3HUECKUE U

37 POCHHE YL § 19.01.202
XUMHYECKHE CBOMCTBA, MPUMCHEHHE 4
dDeHoir: CTPOEHUE MOJIEKYJIBL, (GU3UUECKUE U

38 POCHHe YL, 25.01.202
XUMHYECKHE CBOICTBA, MPUMCHEHHE 4
Anbnerunsl: GopMalIbAETUI U all€TaIbIETHIL.

39 ACTHJIBL: (pOPMATTHACTHAL M AIICTATLICTHA 26.01.202
Aueron

4

40 Anpaeruapl: GopMaIbACTHA U AlleTaIbICT U],

AneroHn 01.02.202
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OaHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE

41 02.02.202
KHCJIOTBI: MypaBbHHAs M YKCYCHAsI 4
OHOOCHOBHBIE ITPEEIIbHBIE KAPOOHOBBIE

42 o peil p 08.02.202
KHCJIOTBI: MypPaBbHHAs M YKCYCHAs 4
ITpakTrnueckasa padora Ne 2. «CBoiicTBa

43 P pabe 09.02.202
pacTBOpa YKCYCHOM KHCIIOThD» 4
CTea HMHOBAAg U OJICHMHOBAsA KUCJIOTHI, KaK

44 b ’ 15.02.202
NPE/ICTAaBUTEIIN BBICIIUX KAPOOHOBBIX KUCIIOT 4
CreaprHOBAsA U OJIEMHOBASA KUCIOTHI, KaK

45 p ’ 16.02.202
HpeILCTaBI/ITCHI/I BBICIITNX Kap60HOBBIX KHCJIOT 4
CreaprHOBAsA U OJIEMHOBASA KUCIOTHI, KaK

46 p : 22.02.202
HpCILCTaBI/ITCHI/I BBICIITUX Kap60HOBBIX KHCJIOT 4
MbsLu1a KaK COJIM BBICIIAX KapOOHOBBIX

47 X kap 23.02.202
KHCJIOT, UX MOIOIIIEE AEHCTBUE 4
MbiLu1a KaK COJIM BBICIIUX KapOOHOBBIX

48 X kap 29.02.202
KHUCJIOT, UX MOIOIIEE AEHCTBUE 4
CroxHble 3(UpPbI KaK MPOU3BOIHbIC

49 KapOOHOBBIX KUCTOT. [ MAPOIH3 CIOKHBIX 01.03.202
3¢upoB 4
CrnoxHbie 3(UpPbI KaK MPOU3BOIHbIC

50 KapOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX 07.03.202
3¢upoB 4

51 Kupsl: ruIpoan3, NPUMEHEHHE,
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Ouos0ruuecKas pojb )KUpOB

14.03.202
4

Kupsl: ruIpoan3, NPUMEHEHHE,

52 15.03.202
Ouos0ruuecKas pojb )KUpPOB 4
YrneBoabl: cocTaB, KiaccupuKaIus.

53 Baxnerive npencTaBuTeNu: rioK03a, 21.03.202
bpykTo3a, caxaposa 4
YTrneBosl: cocTaB, KiaccuuKarus.

54 Baxnerive npencTaBuTeNu: rioK03a, 22.03.202
bpykTo3a, caxaposa 4
Kpaxman u 1emntoi103a Kak IpUpOIHBI

55 p HEILHOTO3 PHPOHBIC 28.03.202
MOJIUMEPHI 4
Kpaxman a Kak

56 paxmMai ¥ LeJUTI0I03 MIPUPOIHBIC 29.03.202
MOJINMEPHI 4
KontponbHas paboTa mo pazaeny

57 «Kucnopoacoaep:xaiiue opraHn4ecKue 04.04.202
COCIMHEHHUS 4

58 AMUHBI: METWJIAMUH Y aHWINH 05.04.202

4
59 AMUHBI: METWJIAMUH U aHWIWH 25.04.202
4
AMHMHOKHUCIIOTHI KaKk aM(pOTEepHBIE

60 OPraHUYECKHE COCIMHEHUS, UX 26.04.202
ononornyeckoe 3HaueHue. Ilemruanl 4
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE

61 OpPraHMYECKUE COETMHEHUS, UX 02.05.202
ononornuyeckoe 3Hauenue. Ilemruanl 4

20




AMUHOKHUCIIOTHI KaK aM(QOTepHbIE

62 OpraHMYECKHUE COETMHEHUS, UX 1 03.05.202
Onosrornyeckoe 3HaueHue. [lernruasl 4
benkn xak mpupoHLBIe

63 PP 1 03.05.202
BBICOKOMOJIEKYJISIPHBIE COSIUHEHUS 4
benku kak nmpupogHbie

64 pHUpOX 1 16.05.202
BBICOKOMOJIEKYJISIPHBIE COESIUHEHUS 4
OCHOBHBIE TTOHATHSI XUMHUHU

65 . 1 17.05.202
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI 4
OCHOBHBIE TTOHATHUS XUMHUH

66 . 1 23.05.202
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI 4
OcHOBHBIE METO/IbI CHHTE32

67 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUIA. 1 24.05.202
[TnacTMacchl, KayqykH, BOJIOKHA 4
OcHOBHBIE METO/IBI CHHTE3A

68 BBICOKOMOJIEKYJISIPHBIX COEIMHEHMUIA. 1 24.05.202
[TnacTmacchl, KayqykH, BOJIOKHA 4

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus / I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A., AKITMOHEpHOE 00IIECTBO

«3narenscTBO «IIpocBeienne»
» Xumus / Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlyaun B.B.; on

penakiueii Jlyanna B.B., O0miecTBO ¢ orpaHHueHHON OTBETCTBEHHOCTHIO «/I[PODAY;

AxunonepHoe ob6mectBo «M3narensctBo «IIpocBemenue»
* Xumus, 10-11 kmacesl/ XKypun A.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
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