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IHHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma cpenHero oomiero o0pa3oBaHus MO y4eOHOMY HpeaMeTy «XHuMus
(6a30BBIH ypoBEHB)» (TpeaAMETHAs 00JIacTh « ECTeCTBEHHO-HAYyYHBIE TIPEIMETHI») COCTaBJICHA Ha
ocHoBe DenepanbHOil pabodeld mporpaMmel «Xumust (0a30Bbii ypoBeHb) (st 10-11 kimaccos
0o0pa3oBaTeNbHBIX OpraHU3aluil)», pa3paOOTaHHOW HA OCHOBE TPEeOOBaHMI K pe3yJbTaTaM
OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl  CpeIHEro oOmero oOpa3oBaHW,
npenacrasieHHbix B @I'OC COO, a rtakxke ¢enepanbHOi pabouell MporpaMMbl BOCIHUTAHUS
(yrBepxkaeHa nprukazoM Munnpocsenienus Poccun ot 18.05.2023 Ne 371).

OcHOBY TOAXO0/J0B K pa3pabOTKe MporpaMMbl MO XHMHH, K OIpeAeieHut0 oOmen
CTpaTeru 0O0y4eHMsI, BOCHUTAHUS U pa3BUTHUs 0Oy4alOIIMXCs CPEeICTBaMU yuyeOHOro ImpeaMera
«Xumusa» mns 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBHJIM KOHIETITYaJIbHBIC TMOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBICHHOCTH Ii€Jiel, COJEepXaHUs, pe3yJlbTaToB OOydyeHUs U
TpeOOBaHUIl K YPOBHIO OJATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe oOpa3oBaHME, TOJy4aeMO€ BbBITYCKHUKaMU  00I111e00pa3oBaTeIbHOM
OpraHM3aluM, SBISIETCS HEOThEMJIEMOM YacThlo HX o00Opa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIINM STalloOM peaju3aldd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJOCTHONH CHCTEME XHMHUYECKOTO O0O0pa3oBaHUs. OTH IEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJbI, (JOPMUPOBAHUS MHUPOBO33PEHHS] U OOLIEH KyJIbTypbl
YyelioBeKa, a TaKKe OHKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/J0pPOBbIO U
MpUPOAHON cpere. Peanusyercs xumuueckoe oOpazoBaHre 00yyaroOUIUXcs Ha YPOBHE CPEIHEr0
oOmiero oOpa3oBaHUsI CPEICTBAMH Y4eOHOTO MpeaMeTa «XHUMHUs», COJIEep)KaHUE U MOCTPOSHHUE
KOTOpPOTO OIpeNeieHbl B MporpaMMme MO XMMHUU C YYETOM CHEHU(PUKA HAyKH XUMHH, €€
3HAYEHUS B TIO3HAHUU MPHUPOJABI U B MaTepUATbHOMN KHU3HU OOIIECTBA, a TAKXKe C yUYETOM OOIINX
1enei ¥ MPUHIMIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CpPEeIHEro oOIero
obOpazoBanus B Poccuiickort deaepanum.

XUMHUS Kak 3JIEMEHT CHCTEMBI €CTECTBECHHBIX HayK urpaer OCO6YIO POJib B COBpeMeHHOﬁ
OUBUIIM3allUH, B CO3JaHHNN HOBOM 0a3bl MaTepI/IaJIBHOﬁ KYJIbTYPBI. Ona BHOCHUT CBOM BKJIaJ B
(bOpMI/IpOBaHI/Ie paluOHAJIBbHOI'0O HAYYHOI'O MBIINIJICHUSA, B CO3JaHUE LCJIOCTHOI'O MPEACTABIICHUSA
00 OKpYyZKaromeM MHUPE KaK 0 CAUHCTBEC IIPUPOJAbI U YCIIOBCKA, KOTOPOC (bOpMpreTCH B XUMHHU
Ha OCHOBC IMOHHUMaHUS BCHICCTBCHHOI'O COCTABa OKPYIKAOLICTO MUPA, OCO3HAHHA B3aMMOCBA3H
MCKAY CTPOCHUCM BCIICCTB, UX CBOMCTBAaMHM M BO3MOKHBIMU 00JaCTSIMHU IMPUMCHCHM.

TecHo BSaHMOﬂeﬁCTBYH ¢ JpyrumMu CCTCCTBCHHbBIMU  HayKaMu, XHUMHA  CTalla
HEOTHhEMJIEMON YacThbIO MHpOBOﬁ KYJbTYPHI, H€O6XO,Z[I/IMLIM YCJIOBUECM YCIICHIHOI'O Tpyda U
JKHU3HH KaXXJ0I'0 YJICHa 06H_IeCTBa. COBpCMeHHaH XUMHS KaK HayKa CO3UAaTcCiibHAsA, KaKk HayKa
BBICOKHX TEXHOJIOTHI HaIllpaBJICHA Ha PCHICHHUC r100aIbHBIX HpO6J’I€M yCTOﬁqHBOFO pa3BUTHUA
YCJI0oBCUCCTBA — CLIpLeBOﬁ, 3HepFeTquCKOﬁ, HI/IIJ_IeBOI\/’I, 9KOJIOTHYCCKOW OC30IMacCHOCTH U
OXpaHbI 310POBbA.

B coorBercTBMM C OOMMMHU HLENIMU M NPUHLUUIAMU CpelHero oOrmiero oOpa3oBaHUs
conepkanue npenmera «Xumus» (10—11 xnaccel, 6a30BbIil ypOBEHb M3YUYEHUs1) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOAOIDKEHHS 00pa30BaHUs B Pa3IMUHBIX 00JaCTsAX, HE CBA3aHHBIX HEMTOCPEIICTBEHHO C XUMUEH.



CocraBisiomiuMu  mpeaMera «XuMEsD SABISIOTCS 0a30Bble Kypehl — «OpraHuyeckast
XuUMus» U «O0Ias 1 HeopraHMYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX
SIBJISTFOTCSI OCHOBBI 0230BOI HAYKH: CHCTEMa 3HAHUH 10 HEOPraHUIECKOW XUMUH (C BKIFOUCHHUEM
3HaHUHM U3 00IIe XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue NaHHONH CHUCTEMBbI 3HAHUU
IpU M3YYEHUM HpeaMeTa 00ecleYMBaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOIrooOpasus
BEIIECTB HA OCHOBE OOLIUX MMOHATHUI, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa coaepkanus KypcoB — «Opranudeckas xumusi» U «OO0IIass 1 HeopraHuJecKast
XUMHS» CPOPMUPOBAHA B MPOTpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO MOJX0/a K M3YYECHUIO
y4eOHOro Marepuaja M OOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBaHHBIM pa3BUTHEM 3HAHUW Ha
ONpeAeNEHHBIX TEOPEeTUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHU BeIIeCTBa
paccMaTpuBalOTCA Ha YpPOBHE KJIACCHUECKON TEOPHH CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha yYpOBHE CTEPEOXMMHUYECKHX U 3JIEKTPOHHBIX MPEJCTaBICHUNH O CTPOCHHM BEIIECTB.
Ceenenusi 00 M3y4yaeMblX B Kypce BEIIECTBAaX HAalOTCsl B Pa3BUTUU — OT YIJVIEBOAOPOJIOB IO
CIIO)KHBIX OMOJIOTMYECKH AaKTHUBHBIX COEAMHEHMH. B Kypce opraHMueckoil XMMUU MOTy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs IepBOHAYaIbHbIE
MIPE/ICTaBICHUS] O XUMUYECKON CBS3H, KIACCU(PUKAMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKOMN pPEaKIINH.

[Toq HOBBIM yIJIOM 3peHUS B TpeaAMeTe «XUMHsS» 0a30BOTO YPOBHSI pacCMaTpUBACTCS
W3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHHS TEOPETHUYCCKHA MaTepual u
(baKTOJ'IOFI/I‘-IeCKI/Ie CBCIACHHUS O BCHICCTBAX U XI/IMI/I‘-IGCKOﬁ peaKHI/II/I. TaK, B 4aCTHOCTH, B Kypce
«OO0rmas ¥ HEOpPraHWYECKash XUMHUSD» OOYYAFOIIUMCS TIPEIOCTABIISAETCS BO3MOXHOCTh OCO3HATH
3HAYCHUE TEPUOJMYSCKOTO 3aKOHa C OOIIETEOPETUYCCKMX W METOJOJIOTHUSCKUX TIO3HIIHMT,
rIy0Ke TOHATh WCTOPUYECKOE HM3MEHEHHME (YHKIMHA ATOro 3aKoHa — OT 0000Imarome 1o
OOBSCHSIIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHHMM O BaKHEMIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHCHHH, a TAK)KE O XUMHUUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomojHsieTcs B Kypcax 10 w11 KimaccoB aneMeHTaMU  COJACpKaHUS, HWMEIOIUMU
KYJbTYPOJIOTUYECKUA ¥ TIPUKIAJAHONW XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHMMAaHHIO
B3aMMOCBSI3M XHMHUHM C JAPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABAaTEIbLHOW U
MPAKTUYECKON JIEATEILHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBaXKEHHUS K IPOIECCY
TBOpPYECTBA B 00JIACTH TEOPUH U MPAKTHYCCKUX MPHIOKEHUNH XUMHH, TIOMOTAIOT BBIMTYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBaTh MH(MOPMALIUIO U MPUMEHSTHh €€ JJIsS MOIMOJHEHUS 3HAHWUN, pelIeHUs
MHTEJUIEKTYyallbHBIX U 3KCIEPUMEHTANbHBIX HCCIEI0OBATENBLCKUX 3a7ad. B 1enom conepkanue
ydeOHOro mpeaMera « XuMUs» JAaHHOTO YPOBHS M3y4Y€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
o0yyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsl MOHUMAaHUS (PUIOCO(MCKUX HAEH, TaKHX Kak:
MaTepHuaaTbHOE €MHCTBO HEOPTaHUYECKOTO M OPTraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh MPUPOIHBIX SBJICHUHN MyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXIy HOBBIMU (aKkTaMU U TEOPETUUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH DKOJIOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHNS HOBBIX TEXHOJIIOIMI U MaTepUasoB.

B mmane pemieHus 3a7ad  BOCHHTAHUWS, Pa3BUTUS W COLMAIM3AIMA  OOYYarOIIUXCS
MPUHATHIE TPOTPAMMONM MO XUMHUHU TOIXOABI K OINPEACTCHUIO COJCPKAHUS U IMOCTPOCHUS
npeaMeTa mperycMaTpuBaiT (popMHUpOBaHHE YHUBEPCATBHBIX yUEOHBIX JCUCTBUN, UMEIOIINX
0a30BoOe 3HAUEHUE JJIs PA3IMYHBIX BHIIOB JCSITEILHOCTH: PEIICHHs MPo0IeM, TTOMCKa, aHAIHn3a U
o0paboTkn wuHPOpMANKK, HEOOXOMUMBIX JJIs TNPUOOPETEHHUs OMNbITa MPAKTUYECKOH W
HCCIEN0BATENLCKOM IEITEILHOCTH, 3aHMMAIOIIEN BaXKHOE MECTO B ITO3HAHUU XUMUU.



B mpaxTuke npenosaBaHus XMMHH Kak Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHusl, TaKk U
HAa ypOBHE cpeaHero oOmero o0Opa3oBaHUs, TpU  ONPEACICHUU  COAEP)KATEeIbHON
XapaKTePUCTUKHU LieJiell M3y4yeHUs IpeAMETa HalpaBICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJUIIMOHHO Tpu3Haércs (HOpPMUPOBAHME OCHOB XMMHUYECKOW HAyKM KakK o0jactu
COBPEMEHHOI0 E€CTECTBO3HAHHUS, IMPAKTUYECKON MIESITEIbHOCTH 4YEJIOBEKa M Kak OJHOIO U3
KOMIIOHEHTOB MMpOBOW KyJbTypbl. C METOJMYECKOW TOYKM 3pEHUsi TaKOM MOAXOd K
OTIpEETICHUIO 1IeJIel N3YUYEHUsI [IPEIMETA SBJISIETCS BIIOJIHE OIPABIAHHBIM.

Cornacno HaHHOﬁ TOYKEC 3PCHUS TJIaBHBIMH LCIIIMHU H3YUCHUS IMPECAMCTA «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) ssBISAIOTCS:

(dbopMUpOBaHME CHUCTEMBl XHWMHUYECKMX 3HAHUA KaK BaKHEHIIEH COCTaBIISIONIEH
€CTECTBEHHO-HAyUYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIFOYEBBIC TOHSATHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XUMUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TTOHMMAaHUE
CYIIIHOCTH JIOCTYITHBIX 0000IIIEeHNI MHUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIICHHE C HCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

(dhopMupoBaHUE W Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX IMO3HAHHS BEIIECTB U
XUMUYECKUX PEAKIUH, HEOOXOMUMBIX ISl MPUOOPETEHUsT YMEHUN OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M XHUMHYECKUX SIBJICHHHA, HWMEIONIUX MECTO B TMPUPOJAE, B TMPAKTHYECKON U
MMOBCEIHEBHOM KH3HU,

pa3BUTHE YMEHHA U CIIOCOOOB JCSATENHHOCTH, CBS3aHHBIX C HaOMIOACHUEM |
O0OBSCHEHHEM XHMHUYECKOTO DKCIEPUMEHTA, COOIOICHUEM TMpaBUil 0€30MacHOr0 OOpamieHus ¢
BEILIECTBAMHU.

Hapsimy ¢ 3TuM, coaeprkaTellbHas XapaKTePUCTHKA IEIeH W 3a7ad W3YUYCHHs MpeMeTa B
MpOrpaMMe 10 XUMHUHU YTOYHCHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPHTETAMU
B CHCTEeME€ cpemHero oomero ooOpazoBaHus. CerogHss B TPENOJaBaHUUW XHMHH B OOJbIIeH
CTCTIICHH OTMAETCSA TPEINOYTCHHE MPAKTUYCCKOH KOMIIOHCHTE COJCpXKaHUs OOydeHus,
OPUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIYCKHHKAa OOIICOOpa30BaTeIbHOW  OpraHu3alluy,
BJIQJICIOIIET0 He HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PAMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMCHHUSIMHU aKTUBHOTO MOJYYCHHUS 3HAHUN M MPUMEHEHUS UX B PCATbHOW JKM3HHU JJIS PEIICHUS
MPAKTUYECKHUX 3aJ1ay.

B cBa3m ¢ aTUM IIpu H3YYCHUHU MOpEAMETa «XUMUS JOMUHHPYIOIICE 3HAYCHUC
npno6peTa}0T TaxkuC LCJIK U 3aJa4M, KaK:

azarnTanus o6yqa10umxc;1 K YCIIOBUSAM JUHAMHWYHO Ppa3sBUBarOIICTOCS MuUpa,
q)OpMI/IpOBaHI/IC HUHTCJUICKTYAJIbHO pa3BHTOﬁ JINYHOCTH, rOTOBOH K caMoo6pa30BaHmo,
COTPYAHUUICCTBY, CAMOCTOATCIIBHOMY TIPHUHATHIO TI'PAaMOTHBIX pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCHICCTBAMU U UX ITPUMCHCHUCM

¢dopmupoBaHME Yy OOYYaIOUIMXCS KIIIOYEBBIX HAaBBIKOB (KIIHOUEBBIX KOMIIETEHIIUH),
UMEIOIINX YHUBEPCATbHOE 3HAYCHHE JJIS PA3IMYHbIX BUAOB JIEATEILHOCTH: PELICHUs MpooieM,
MIOMCKA, aHaInW3a M O00paboTKM WHPOpPMALKU, HEOOXOOUMBIX s HPUOOPETEHHs OIbITa
NeATeNbHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B TMO3HAHUM XMMUH, a TaKXKe Ui OLEHKH C
MO3UIMH YKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOAHYIO Cpey;

Pa3sBUTUC TMO3HABATCIIBHBIX MHTCPCCOB, MHTCIUICKTYAJIBHBIX U TBOPYCCKUX CIIOCOOHOCTEM
O6yanOIJ.[I/IXCHZ CIIOCOOHOCTH CaMOCTOSITCIILHO HpI/IO6pCTaTB HOBBIC 3HAHUA II0 XHMMHH B
COOTBCTCTBHH C ) KM3HCHHBIMU HOTpe6HOCT$IMI/I, HCIIOJIb30BATh COBPECMCHHBIC I/IH(I)OpMaI_II/IOHHBIC



TEXHOJIOTUH JIJISl TOMCKA M aHaln3a y4eOHOW U HAyYHO-TIOMYIIPHOW HHPOPMAIIMH XUMUIECKOTO
COJIEp KaHUS;

(hopMupOBaHKE U PA3BUTHE y O0YUYAIONINXCS ACCOIUATHBHOTO M JIOTMYECKOTO MBIIIIICHUS,
HAOJIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUU U MPOBEACHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCHUTaHHE Yy oOOyyarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOM HAaINpaBiICHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEHICHWH TIIOOANBHBIX  MPOOJIEM  paIlMOHAIBLHOTO
IIPUPOJIONIOIB30BAHUS, IONOJHEHHUSI DHEPreTUYECKUX PECYPCOB M COXPAHEHUS IPUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpeKHOrO OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIb30BAHUS MOJYYEHHBIX 3HAHUM Ul TIPUHSATHS
IPAMOTHBIX PELIECHUH B CUTYyalUAX, CBI3AHHBIX C XUMHUYECKUMU SIBJICHUSAMH.

B ydeOHOoM mutane cpemHero o0imiero oOpa3oBaHHs MpeaMeT «XUMUs» 0a30BOr0 ypOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ oOiactu ((ECTGCTBGHHO-HaquI)IG MpEaAMETBID).

OOmiee 4nciio 4acoB, OTBENEHHBIX TSI M3YYEHHS] XMMHUHU, HAa 0a30BOM ypOBHE CpPEIHETO
oOmiero o6pa3oBanus, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJAEP)KAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKAS XUMUA
Teopernuyeckue 0CHOBBI OPraHM4YeCKOH XHUMHH

[Ipeamer opranuveckol xuMuu: €€ BO3HMKHOBEHHE, pa3BUTHE H  3HAUYCHUE
B MMOJyUYE€HUH HOBBIX BEIIECTB U MAaTE€pUaJoB. Teopusi CTPOCHUSI OPraHUYECKUX COCTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIEe MOJOXKEHUS. CTPYKTypHBIE (HOPMYJIBI OPraHUYECKUX BEIIECTB.
l'omonorusi, mzomepusi. XuMHUUYECKasi CBSI3b B OPTraHUYECKUX COCAUMHEHUSX — OJIMHApPHBIC M
KpaTHBIE CBS3H.

[IpencraBnenue o kiaccupuKaluy opraHuyeckux BemecTs. HoMeHkiaTypa opraHMueckux
COEIMHEHMI (cucTemaruyeckas) M TpHUBHAJIbHbIE Ha3BaHHUS BaXKHEHIIMX MpeJCTaBUTENEH
KJIACCOB OPraHNYECKUX BELIECTB.

OKCHEPUMEHTAIbHBIC METOIbI M3YUYEHHUS BEIIECTB U WX TPEBPANICHUN: O3HAKOMJICHUE C
oOpa3amMu OpraHMYecKHX BEUIECTB M MaTepHajaMH Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOIeHUE ¢ ONHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MpU HarpeBaHu! (IJIaBjieHrue, O0yriIMBaHUE U TOPEHHE).

YrieBoaopoabl

AJIKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKUM psiA. MeTaH M 3TaH — MpoCTeUIne
MIPE/ICTAaBUTENIM aJIKaHOB: (pU3MUeCKHe M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus u
TOpPEHUs ), HaX0XK/ICHUE B IPUPOJIE, MOTYUYEHHE U TPUMEHEHHUE.

AJNKEHBI: COCTaB U CTpOCHHUCE, TOMOJIOTUYECKHI PAL. OTHIIeH U MPOIWIJICH — HpOCTCfII.HPIC
IpeACTAaBUTCIIM aJIKCHOB! (l)I/IBI/I‘ICCKI/IC N XUMHYCCKHE CBOMCTBA (peaKHI/H/I THAPpUPOBAHUS,
raJJOr€HUpOBaHus, ruapaTaluu, OKUCICHUA U HOHI/IMepI/ISaHI/II/I), IMOJIYUCHHEC U ITPUMEHCHUC.

Anxaauensl: OytaaueH-1,3 u merunOyrtaaueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [logyyeHre CHHTETUYECKOTO KayuyKa U Pe3UHBI.

ANKMHBI: COCTaB M OCOOEHHOCTHU CTpOCHUA, TOMOJIOTTYECKHUI P, AI_IeTI/IJ'ICH —
HpOCTCfIH.IPIﬁ MNpEACTAaBUTCIIb AJIKMHOB: COCTAaB, CTPOCHHC, (I)I/ISI/I‘IGCKI/IG U XUMHYECKHE CBOMCTBa
(peaKHI/II/I THAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THApaTalluH, FOpeHI/Iﬂ), MOJIYUYCHHEC U IPUMCHCHUC.

ApeHLI. benzoun: COCTaB, CTPOCHUC, (1)I/ISI/I‘IGCKI/IC U XMMHYECKHE CBOMCTBaA (peaKI_II/II/I
TaJIOTCHUPOBAHUA U HI/ITpOBaHI/I}I), MOJIy4YCHHUEC U TIIPUMCHCHUC. TO/ZyOJZ.' cocmases, cmpoerue,
¢M3MH€CKM€ U Xumugeckue ceoucmed (peakuuu cAJlI0CeHUPOBAHUA U HumpoeaHu}l), noaydyerHue u
NnpuUMeHerue. TokcuYHOCTH ApCHOB. I'enetnueckas CBA3b MCKAY YrieBoaopoaamMu,
MMpUHAJICIKAITUMUA K Pa3JIMYHBIM KJIaCCaM.

[IpupoHbIe UCTOYHHUKH YTIIeBOAOPOa0B. [IpupoaHbIil ra3 U MomyTHBIE HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(TH: TMEperoHkKa, KpPEeKUHT
(TepMHueCKU, KaTamuTHUECKuil), mupoiau3. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yTrosb ¥ MPOAYKTHI €ro nepepaboTKH.



OKCIIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUS BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJIEHHE C
o0paslaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTtb» u «Yroab», MoAeIrnpoBaHue
MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BO/IHBIX, IPOBEIECHUE IPAKTUYECKON palbOoTBhI:
II0JIy4E€HHE ATUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérabie 3a1a4u.

Bbruncnenuss 1o ypaBHEHHIO XHMHYECKOH peakimuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/HOTO BEIIECTBA WJIM TMPOIYKTA PEAKIHH II0 HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucnopoaconep:xkaiiue oprannyeckue coeuHeHHsI

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHOA W 3TaHON: CTPOEHHE, (PU3UYECKHE U
XMMHUYECKHE CBOWMCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIJaMH, T'aJIOr€HOBOJOPOJIaMH, TOpPEHHE),
IIpUMEHEHHE. BOIOPOIHBIE CBA3M MEXy MOJIEKYJIAMH CIIUPTOB. JleMiCTBHME METaHOIAa U 3TaHOJIA
Ha OPraHHu3M 4YeJIOBEKA.

MHoroatoMHbple CHUPTHL. OTHJIEHTJIMKOIb M TIULEPUH: CTPOCHUE, (QU3MUECKHEe WU
XMMHUYECKHE CBOMCTBA (B3aMOAEHCTBHE CO MIETOYHBIMU METalJIaMH, Ka4eCTBEHHAsI peaKkius Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBUe Ha opraHuM3M uesioBeka. lIpuMeHeHue riaulepuHa U
STUJICHTJINKOJIS.

®deHOoNI: CTPOCHHE MOJICKYJIBI, (PU3WYECKHe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ilpumenenue geHoa.

Anpneruapl U kemouwvl. Dopmanbleruj, aleTagbAeTui: CTPOeHHE, (QU3NYEecKHue |
XMMHUYECKHE CBOWCTBA (pEeaKkiMM OKHCIEHUS W BOCCTAHOBJIEHUS, KadeCTBEHHBIC PEAKIIHH),
MOJIy4€HUE U TIPUMEHEHHUE.

OHOOCHOBHBIE TIpeeIbHbIE KapOOHOBBIC KUCIOThI. MypaBbuHAs W YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NIECKHEe U XMMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME JJIs Kilacca KUCIOT, PEaKIIHs
sTepuUKaIMK), TOJy4YeHHEe U TmpuMeHeHue. CTeapuHOBass W OJEWHOBAsT KHUCIOTHI Kak
MPEACTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MbLIa KaK COJM BBICIINX KapOOHOBBIX KHCJIOT,
HX MOIOIIee JEHCTBHE.

Crnoxuble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['Maponu3 CIOKHBIX 3(pUpOB.
Kupsl. I'maponus sxxupos. [Ipumenenue xxupoB. bruonoruueckas poib KHUPOB.

VYraeBopl: cocTaB, KiaccupUKaIMs yriieBo0B (MOHO-, TU- U MoJucaxapupl). [ moko3a —
MPOCTEHUIINI MOHOCAaxXapua: OCOOEHHOCTH CTPOEHMS MOJIEKYJIbl, (U3MUECKHE W XUMHUYECKHe
cBoiicTBa (B3aumozelcTBue ¢ ruapokcunoM Menu(ll), okucieHune amMMHUaYHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIEeHHME, OpOXEHUE TIJIIOKO3bl), HAXOXAEHHE B MPUPOE,
pUMeHeHHe, bnonorudeckas posb. dorocunre3. Ppykro3a Kak H30MEp INIFOKO3bIL.

KanMaJ'I " OCJUIK0JIO3a KaK MPUPOAHBIC IMOJIMMEPHI. CTpOCHI/IC KpaxMajia U HCJIJIFOJIO3bI.
du3nyeckue U XUMUUECKHE CBOMCTBA Kpaxmalia (TI/I,I[pOJ'II/B, KauCCTBCHHAA pCaKIUs C I/IOIIOM).

OKCIEepUMEHTAIbHbBIE METOJbl M3YYEHHMs] BEIIECTB M MX MPEBpAIEHUN: MPOBEACHUE,
HaOOJIEHNEe U OINHCaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHWE CIHPTOB, Ka4eCTBEHHBIE
peaKkiuu OJHOATOMHBIX CHUPTOB (OKHcIeHHe d3TaHona okcugom wmenu(ll)), MHOTOATOMHBIX
cnupToB (B3auMmojelicTBue TimiepuHa ¢ ruapokcuaom wmemu(ll)), ampaerunoB (OKHUCICHHE




aMMMauHbIM pacTBOpoM okcuaa cepedpa(l) u ruppoxcumom wmeau(ll), B3aumopeiicTBue
Kpaxmajia ¢ HOJIOM), MPOBEICHUE MPAKTHYECKOH pabOTHI: CBONCTBA pacTBOpa YKCYyCHOMH
KHCJIOTBI.

Pacuérrbie 3a1a4u.

Bbuncnenuss 1o ypaBHEHHIO XHMHYECKOH peakinuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM TMPOIYKTA PEAKIHH IO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOT'O M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTconieprKaliie OpraHn4eckie CoeIMHEHusI.

AMHMHOKHUCIIOTHI Kak aMm(pOTEpHbIE OpraHudYecKre coennHenns. DU3ndecKkue U XUMUYECKUe
CBOMCTBAa aMHHOKHCIOT (Ha TpUMepe TJIMIMHA). buojormyeckoe 3HAYCHHE AMUHOKHUCIIOT.
TlenTuger.

benku kax TpUpOAHBIE BBICOKOMOJEKYJSIpHBIE coenuHeHHs. [lepBuuHas, BTOpHYHAs H
TPEeTUYHAsl CTPYKTypa OenKoB. XWMHUYECKHE CBOHCTBA OEIKOB: THIPOIU3, CHATYpAIlHs,
KaueCTBEHHbIE PEAKIMH Ha OENKHU.

SKCHGDI/IMGHTHJ'IBHBIQ MCTOAbLI M3YUYCHHUIA BCIIICCTB M HX HDeBDaHIeHI/II\/’IZ Ha6J'IIO}IeHI/Ie 58
OIIMCAHUC HeMOHCTpaHI/IOHHBIX OIIBITOB.: )IeHaTypaHI/ISI 6eJ'IKOB HpI/I HaneBaHI/II/I, IIBCTHHBIC
peakiuu OEIKOB.

BbicokomoiiekyasipHbIe cOeJUHEHHS

OcHOBHbIE TIOHATUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, IMOJHMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IMOJMMEpPHU3alui, CpeaHss MOoJjeKkylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MMOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

OKCIIepMMEHTAJIbHBIC METOAbI M3YYCHUS BEIICCTB M MX IPEBPAICHHUI: O3HAKOMJICHHE C
o6pa3uaMH IMPUPOAHBIX U NCKYCCTBCHHBIX BOJIOKOH, IIaCTMACC, Kay4yKOB.

MeXnpeaMeTHbIC CBSI3U.

Peanuzanus MCKIIPECAMETHBIX CBsI3EH IIpu U3y4CHUU opraHqu(:Koﬁ xumud B 10 Kacce
OCYHICCTBIIACTCA YEpPC3 HCIIOJb30BAHUC KaK O6H_II/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H
HOHHTHﬁ, ABJIAIOIUXCA CUCTEMHBIMU UIS1 OTACIIBHBIX ITPEAMCETOB €CTECCTBECHHO-HAYYHOI'O MHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATHUSA: SBJICHUC, Hay‘-IHBIfI q)aI(T, T'MII0TE3a, 3aKOH,
TCOpHA, AaHaJIM3, CHHTC3, I(J'IaCCI/I(l)I/IKaI_II/ISI, MNepuoOANYIHOCTD, Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC,
OKCIICPUMCHT, MOJACIIMPOBAHUC.

dusuka: Marepus, SHEPTUsA, MacCa, aToOM, SJICKTPOH, MOJICKYJIA, 3HepFeTquCKHﬁ YPOBCHB,
BCIICCTBO, TCIIO, O6’BéM, arperaTHoC¢ COCTOSIHUEC BCIIICCTBA, (I)I/BI/I‘IGCKI/IG BCJIIMYMHBI U €IVMHUIIbI

HUX UBMCPCHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BeLIECTB B OpraHusme, (hoTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIKH, YTIEBOIbI, )KUPHI, (DEPMEHTHI).

Feorpa(pmiz MUHCPAJIbI, TOPHBIC ITOPO/JIbI, TTOJIC3HLIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.



TexHomorus: MMUIICBBIC MPOAYKTHI, OCHOBBI PALIMOHAJIbHOI'O ITUTAaHUA, MOOIIHUEC CPCIACTBA,
JICKAPCTBCHHbBIC U KOCMCTUUYCCKUC ITPLIiapaThbl, MAaTCPUAJIbl U3 UCKYCCTBCHHbBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA
Teoperuyeckne 0CHOBBI XMMHHU

XUMHUYECKUN dJIeMEeHT. ATOM. Sapo artoma, H30TONBI. DJIEKTPOHHAs 000J0YKa.
DHepreTUYecKre YPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0- amemMenTsl. OCOOCHHOCTH
pacrpeiefieHus dJIEKTPOHOB MO OPOUTAISIM B aToMax 3JEMEHTOB MEPBBIX UETHIPEX MEPUOIOB.
DneKTpoHHas KOH(PUTYpAIIHs aTOMOB.

[lepmonnuecknit 3akoH u Ilepmoamueckass cucTtemMa XUMHUYECKHUX SIEeMEHTOB [l
N. MengeneeBa. CBsizb NEepUOAUYECKOr0 3akoHa M [leproanyeckoil CHUCTEMBI XUMHUYECKUX
anemeHToB JI. V. MeHneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BELIECTB
II0 TPYIIIAaM M NepruoaM. 3Ha4eHHE NEPUOAUYECKOT0O 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHWMHYECKash CBs3b. BUABl XUMUYECKOW CBS3M (KOBaJCHTHAs
HEMoJIsIpHasi U TOJIsipHasi, MOHHAsA, MeTajuinueckas). MexaHnusmbl 00pa3oBaHHsI KOBaJCHTHOU
XUMUYECKON CBsi3W (OOMEHHBIN M JIOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpuLaTenbHOCTh. CTeneHb OKUCIIeHNs. FIOHbI: KAaTHOHBI M aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOIO CTPOCHHs. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THIBI KPUCTAJUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTATTNYECKON PEIIETKH.

IlonsTue o AUCIICPCHBIX CUCTEMAX. HUctunHbie 1 KOJUIOMAHBIC PACTBOPLI. MaccoBas JOJIA
BCIICCTBA B paCTBOPC.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPraHU4CCKUX COCHHHGHHﬁ. HOMGHKJ’IaTypa HCOPraHUYCCKUX
BemiecTB. ['eHeTHdeckas CBS3b HCOPraHMYCCKUX BCHICCTB, IIPUHAMICKAIIUX K pPa3InYHbIM
KJj1acCaM.

XuMHu4ecKas peaKkuus. KJIaCCI/Iq)I/IKaLII/IH XUMHUYCCKHUX peaKLII/Iﬁ B HeOpFaHquCKOﬁ u
OpraHquCKOﬁ XUMUH. 3aKOH COXPAHCHUS MACChI BCIICCTB, 3dKOH COXPaHCHUA WU IPCBpPAIICHUS
OHCPTIUHU IIPpU XUMHYCCKUX PCAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pa3iIM4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHUE XMMHMUYECKOTO pPAaBHOBECHSI.

[Tpunnun Jle [laTense.

QHCKTpOJ'II/ITI/IquKaH JUuccConuanus. CunbHble U cllaOble DJICKTPOJINUTEL. Cpe;[a BOAHBIX
PacTBOPOB BCIICCTB: KHUCJIAasd, HeﬁTpaﬂBHaﬂ, mejao4dHas.

OKHCIIUTEIIBHO-BOCCTAHOBHUTEIIHHEIC pCaKkuuu.



OKCIIEpUMEHTAJILHBIE METO/bl M3YYEHMsI BEIIECTB M WX NPEBPAIICHUN: JAEMOHCTpaLus
tabnmun «[leproguueckas cuctema xumudeckmx osyeMeHToB J[. WM. MenneneeBa», u3ydeHwue
Mozenei KPUCTAJIINYECKUX PELIETOK, HabroieHne
U ONKCAaHHUE JeMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3IoKEHHE MEPOKCHIA BOJOPOIA B
MPUCYTCTBUU  KaTalu3aTopa, OIPEIENIEHUE Cpeapl pacTBOPOB BEIIECTB C  ITOMOLIbIO
YHUBEPCAJIBLHOTO MHIUKATOPA, PEAKIIMM MOHHOTO OOMEHa), MPOBEIEHUE MPAKTUUECKON pabOThI
«BnusHue pa3znuuHbIX (AKTOPOB HA CKOPOCTh XMMUYECKOM peakium.

Pacuérnbie 3a1a4u.

Pacuérel 10 ypaBHEHHMAM XMMUYECKUX PEAKLUN, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBast 10JIsI BELIECTBAY.

Heopralmqeacaﬂ XUMUsl

Hewmeranmns. [Tonoxxenue Hemerainos B [leproandeckoit cucTeMe XMMHUYECKUX JIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpoeHMsI aroMoB. Du3nueckue CBOWCTBA HEMETAJIIOB.
AnoTponusi HeMeTauIoB (Ha MpUMEpPe KUCIopoa, cepsl, hochopa u yriiepoaa).

XWMHUYECKHE CBOMCTBA BAKHEWIIMX HEMETAUIOB (TaIOTEHOB, cephl, a3ora, (ocdopa,
yIJIepo/a ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KHCIOPOACOAEPKAIINUX KUCIIOT, BOAOPOIHBIX
COETMHEHMIN).

[IpumeHeHne BaKHEUIINX HEMETAIIIIOB U UX COSAMHEHUM.

Mertamnel. [lonoxkenue MetaiuioB B llepuoandeckoi cuctreMe XUMUYECKUX 3J1eMEeHTOB /1.
N. MenneneeBa. OcOOCHHOCTH CTPOCHHsSI DJICKTPOHHBIX 000104eK aTOMOB MeTauioB. Oomue
¢duzudeckue cBoicTBa MeTtamioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HAMPSHKEHUN
METaJlJIOB.

XWMHUYECKHUE CBOMCTBA BAXHEHIIMX META/UIOB (HATpWM, KaJlMid, KaJbllMid, MarHwi,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCITUHEHU.

O6H_[I/Ie CII0COOBI MMOJIYUCHUA MCTAJLJIOB. HpI/IMeHeHI/Ie MCTAJ1lJIOB B 6LITy U TCXHHUKCE.

OKCIIepMMEHTAJbHBIC METOAbl M3YYCHHUSI BCIISCTB M WX NPEBPALLICHHN: HU3YYCHUC
KoJulekuuu «MeTamnsl U CILJIaBBI», O6p3.3].IOB HCMCTAJUIOB, PCIICHUC OJSKCIICPUMCHTAJIBbHBIX
3aja4, Ha6J'IIOI[€HI/IC u OIMKMCaHUuC JACMOHCTpPAlMOHHBIX n J'Ia60paTOpHI>IX OIIBITOB
(BSaI/IMOI[CI‘/'ICTBI/Ie I'MApOKCHUJa aJIlOMUHHA C PaCTBOPAMH KHCJIOT H I.HCJ'IO‘ICﬁ, Ka4CCTBCHHBLIC
PCaKIM Ha KATHUOHBI MeTaJIJ'IOB).

Pacuérnbie 3agaun.

Pacu€rbl Macchel BemiecTBa WM 00bEMa Ta3oB IO HU3BCCTHOMY KOJIMYCECTBY BCIICCTBA,
Macce HIIN O6’LéMy OAHOI'0O M3 Yy4YaCTBYROIIHUX B PCAKIHNU BCIICCTB, paC‘-IéTBI MacCChbl (O6’béMa,
KOJIMYECTBA BCH_ICCTBa) MMPOAYKTOB pCaKInu, €CJIN OJHO U3 BCUICCTB UMCCT ITPUMCCH.

XuMus M ;KN3Hb
Ponp xumun B o0ecrieueHUuu SKOIOTHIECKON, SHEPTreTHIEeCKON U MUIIEeBOi 0€30MacHOCTH,

pasBuTuu MeauuuHbl. [IOHATHE O HAyuyHBIX MeETOJAaxX IIO3HAHMS BEIIECTB U XUMHUUYECKUX
peaKuui.



[IpencraBnernst 00 OOMMX HAYYHBIX MPHUHIUINAX TMPOMBIIUICHHOTO  MOTYYCHHS
Ba)XHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEIIECTB M MAaTEpUAOB: Ba)KHEHIIME CTPOUTENbHBIE MaTEPHUAIbI,
KOHCTPYKLMOHHBIE MaTepHasbl, KPacCKH, CTEKJIO, KEpaMHMKa, MaTepHasbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHuallbl, OPraHU4YECKUE U MUHEPAJIbHBIE YIOOPEHMUS.

XuMHUs U 370pOBbE YEJIOBEKAa: MpaBUJa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IMPENaparos,
IIpaBUIIa 0e301acHOT0 HCIOJIb30BaHUs IIpernapaToB ObITOBOM XUMHA

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHBIE CBSA3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€d NPU M3YYEHUU OOIIEed M HEOPraHMYEeCKOW XUMHHU B
11 xnacce ocyuiecTBIS€TCS Yepe3 MCIOJb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSTHIH,
TaK W MOHATHU, SBJISIFOIIUXCS CUCTEMHBIMH JUUISL OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LHKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAy4HbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, Kiaccu(UKaIus, TNEePUOTUIHOCTh, HAOIIOJCHUE, OKCICPUMEHT, MOJACIUPOBAHUE,
U3MEpEHHE, SIBJICHHUE.

@du3nka: marepus, dHEpPrus, Macca, aroM, IEKTPOH, NMPOTOH, HEUTPOH, MOH, HM30TOII,
PavoOaKTUBHOCTb, MOJIEKYJa, SHEPIeTUYECKUI ypPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe

COCTOsSIHHEC BCIICCTBA, q)HSI/I‘ICCKI/IC BCJIMYMHBI U €AMHUIBI KX U3MEPCHH, CKOPOCTh.

buonorusi: knerka, opraHusM, 3KocucTeMma, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOIIAeMbIe, TOTLIUBO, PECYPCHI.

TexHoorus: XuMu4ecKas IMPOMBIINIJICHHOCTDb, METAJLITYPIrus, IPOU3BOJACTBO CTPOUTECIIBHBIX

MaTcpuajiosn, CEIIbCKOXO3SMCTBEHHOE IMpOU3BOJICTBO, IMUIeBas IIPpOMBIIIJICHHOCTD,
(l)apMaueBTqucxaﬂ IMPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMCTHYCCKUX npceIiapaTos,
IIpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCpHaJIOB, QJICKTPOHHAsA IIPOMBIIIJICHHOCTD,

HAaHOTCXHOJIOI'MH.



[UDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOITPAMMBI 110 XHMMHWU HA
FA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHUS OOYYArOIIHMMHUCS
IIpOrpaMM cpeiHero oOmiero oopazoBaHus (JINYHOCTHBIM, METANPEIMETHBIM U IMPEIMETHBIM).
HayuHo-mMeronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IPOrpamMM CpeHEro odmiero 00pa3oBaHus SIBISETCS CUCTEMHO-NIESTEILHOCTHBIN TTOAXO0/.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJabTaTOB OCBOEHMs IIpeAMeTa «XHMHUS» Ha YpPOBHE CpPEAHEro oOmero oOpa3oBaHMs
BBIJICJIEHBI CJIETYIOIUE COCTABIISAIOIINE!

OCO3HaHUE OOYYAIOIIUMHUCA POCCHMCKON Tpa)KTaHCKOM HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPENIETICHUIO;

HaJIn4yue MOTHBAITUHU K 06y‘—IeHI/IIO;

L[eJIeHANPaBJICHHOE Pa3BUTUE BHYTPEHHHUX YOEKACHUN JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAUIMIA 0a30BOM HayKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOACTBOBAThCS B CBOCH IESITEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHM, MPHUCYIIUMH IIEJIOCTHOH CHUCTEME XHUMHYECKOTO
o0Opa3zoBaHUs;

HaJINM4YUEC IIPaBOCO3HAHUS 9KOJIOTHYECKOM KYJIbTYpPBl H CIIOCOOHOCTH CTaBHUTh e u
CTPOUTD KU3HCHHBIC IIJIaHbI.

JImuHOCTHBIE pE3yJibTaTbhl OCBOCHHUA MPECAMETA «XUMUS» JOCTUT'Aal0TCA B CAMHCTBC
yLIe6HOI71 M BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBMUM C T'YMaHUCTUYCCKHUMH,
COMOKYJIBTYPHBIMH, AYXOBHO-HPABCTBCHHBIMKU LCHHOCTAMM MW HACATIaMU pOCCHﬁCKOFO
I'paKaaHCKOI'O 06I_HCCTBa, IIPUHATBIMHA B O6H.[CCTB€ HOpMaMHu M IIpaBHJIaMH IIOBCIACHUA,
CHOCO6CTBYIOH_[I/IMI/I nponoeccaM CaMOIIO3HAHHA, CaMOPa3BUTUA WU HPABCTBCHHOI'O CTAHOBJICHUA
JJMYHOCTH o6yqa10umxc;l.

JInuHOCTHBIC pe3yJibTaTbl OCBOCHHA IPCAMETA «XUMUS» OTpaxaroT C(bOpMI/IpOBaHHOCTB
OIbITa II03HABATEIILHONW U HpaKTquCKOﬁ JACATCIBbHOCTHU 06yqafonmxc>1 110 pcajin3aluu
IIPUHSATBIX B O6I_I_ICCTBC I_ICHHOCTGI\/’I, B TOM 4YMCJIC B HaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHUA O6yLIaIOH_II/IMI/ICH CBOUX KOHCTUTYHHWOHHBIX IIpaB 1 O6$I3aHHOCTeI\/'I, YBaXCHUS K
3dKOHY U IIPABOIIOPAIAKY,

NpCACTaBJICHUSA O COLUAJIBHBIX HOpMax H IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIGHU! B
KOJITICKTUBEC,

TOTOBHOCTU K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIbBHOCTU ITPHU CO3JaHUU yqe6HLIX ITPOCKTOB,
peuICHNN yLIC6HBIX 1 MMO3HABATCJIbHBIX 3a/1a4, BBINIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB,



CMOCOOHOCTH MOHUMATh ¥ MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apTyMEHTBI APYTUX
IIPU AaHAJIM3€ PA3JINYHBIX BUIOB yUE€OHOM JESITEIbHOCTH;

2) HNATPUOTHYECKOI0O BOCIIUTAHM S

LIEHHOCTHOTO OTHOILICHUS K HMCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEYECTBEHHOMU
XHMHH;

YBaA)XXCHUA K IMPOHCCCY TBOPUECTBA B obnactu TCOPHUU W MPAKTUYCCKOIO IMPUMCHCHHA
XUMHH, OCO3HAHUA TOro, 4TO AOCTHIKCHUA HAYKU C€CTb PE3YyJIbTAaT MAJIMTCIBbHBIX Ha6JIIOIICHI/II>'I,

KPOITIOTJIMUBBIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, ITIOCTOSAHHOI'O Tpyaa y‘{éHBIX 1 IMTPAKTUKOB;

WHTEpeCa W IIO3HABATEJIBHBIX MOTHBOB B TMOJIYYEHHH H IIOCIEAYIOLIEM aHAIU3e
MH(}OpPMALIUY O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XMUMMUU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

HPaBCTBCHHOI'O CO3HAHUA, STHYCCKOT'O ITOBEACHM,

CIIOCOOHOCTH OLICHUBATH CUTyaluunu, CBA3aHHBIC C XUMHWYECKHMMHU  SIBJICHUSMMU,
U MPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH Ha MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE TOBEJACHHE M TIOCTYNKH CBOMX TOBAapHUIICH C TO3WUIUN
HPaBCTBEHHBIX U TIPABOBBIX HOPM U OCO3HAHUE TIOCTEACTBUI ITUX MOCTYIIKOB;

4) hopMupOBaHNS KYJIbTYPbI 310POBbI:

MOHUMAaHUS IICHHOCTCH 300POBOIO0 H 0e301macHoro o6pa3a JKH3HU, HCO6XOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy (1)I/ISI/I‘IGCKOMY " IICUXUYCCKOMY 310POBbIO;

coOmro/IeHnsT MpaBuiI O€30ITaCHOT0 OOpalleHHsT ¢ BEIIECTBAaMU B OBITY, MOBCEIHEBHOMU
YKWU3HHU U B TPYJAOBOU JIEATEIHLHOCTH;

INOHUMAHUA HNCHHOCTU IIPpaBUJI HWHAUBUAYAJIBHOTO W  KOJUICKTUBHOI'O 0e30macHoOro
MOBCACHUS B CUTYyallUAX, YTPOXKAOIIUX 3JOPOBbIO U JKU3HU .]'IIOI[GI‘/'I;

OCO3HAHHUS TOCIEJICTBUNA W HEMPUSTHUS BPEIHBIX MpPUBBIYEK (YMOTpeOJCHUS alKOroJs,
HapKOTHUKOB, KYpEHHUSI);

5) Tpya0BOro BOCIIMTAHHUSI:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENIbCKOW 1S TebHOCTH,
00II1ECTBEHHO I0JIE3HON, TBOPYECKOM M IPYTUX BUJIAX JIEATENILHOCTH;

YCTAaHOBKM Ha AKTHBHOC Yy4YaCTUC B PCIICHHUU MNPAKTHYCCKHUX 3aJdaq COLIMAJIbHOM
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJ1acca, I_I_IKO.HBI);

HHTECpPCCa K IMPAKTHUYCCKOMY H3YYCHUIO HpO(I)CCCI/Iﬁ pas3sjinyHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC IIPUMCHCHU A MMPEAMCTHBIX 3HAHUM 110 XHUMHH,

YBaXXEHUs K TPYAY, JIOJIM TPyJa U pe3yJIbTaTaM TPYAOBOU NEATEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBUAYAIBHOW TpaeKTOpHUH 00pa30BaHMUS,
Oyaymei mpodeccuu U peanu3anuid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 001IeCTBa;

6) IK0JIOrHYeCKOr0 BOCIIUTAHHUS:

IKOJIOTHUYECKH IEJIECO00Pa3HOr0 OTHOMICHUS K MPUPOJC, KAK HCTOYHHUKY CYIISCTBOBAHUS
’KM3HH Ha 3eMiIe;

MOHUMAaHUs TJI00aJILHOTO XapakTepa 5KOJOIrM4CCKHUX HpO6JI€M, BIIMSAHHNUA 3KOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COILMATILHOM CPEIBI;

OCO3HaHUsA H€O6XO)II/IMOCTI/I HCIIOJIb30BaHHUA I[OCTI/DKGHI/Iﬁ XUMHUHU IJIsd pEeIICHUA BOIIPOCOB
palroOHaJIbHOI'O IPUPOAOIIOJIB30BAHU A,

AKTHUBHOTO HENPUATHSA JCUCTBUM, NMPHUHOCAIIUX BpPEJ OKPYKAIOWIEW INPUPOIHOM cCpene,
yYMEHHUSI MPOrHO3UPOBATh HEOIArOMPHUATHBIE SKOJIOTMUECKUE IMOCIEACTBHUS MPEIIPUHUMAEMBIX
JNENUCTBUN U MPENOTBPAILATh UX;

HaJIM4usg PasBUTOIO0 ISKOJIOTHYECKOI'0 MBIIIJICHUA, SKOJIOTMUECKOU KYyJbTYpbI, OIIbITA
ACATCIIbHOCTHU SKOJIOTUUECKOH HAITpaBJICHHOCTH, YMCHHSA  PYKOBOJACTBOBATHCA HWMHU B
H03HaBaTeJ'IBHOI\/'I, KOMMyHI/IKaTHBHOﬁ n COHI/I&J’IBHOﬁ ITIPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTHUBHO
MPOTHBOCTOSTH HJICOJIOTHH XeMO(POoOuu;

7) HEHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MPAKTHKH,

MOHUMAaHMs crenu(UK XUMHM KaK HayKd, OCO3HaHus e€ poiau B (opMHpOBaAHHU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHUs 00 OKpY KaroleM
MHUpE KaKk O €AMHCTBE IMPHUPOABI M YEJIIOBEKa, B MO3HAHMM MPHUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHuy mpodiieM COXpaHEeHUsI IPUPOAHOTO PABHOBECHS;

yOSKAEHHOCTH B OCO0O 3HAYUMOCTH XHMHH Ui COBPEMEHHOW IMBHUJIM3AIMH: B €€
I'YMaHUCTHYECKOW HAMPaBICHHOCTH M BKHOW POJM B CO3JaHHHM HOBOW 0a3bl MaTepHAbHOM
KyJIBTYPbI, PEIICHUH TJI00aJIbHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YETOBEUECTBA — CHIPHEBOIA,
SHEPreTUYECKOW, MHIIEBOH W HKOJOTHYECKOM O€30IMacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00€eCIeUeHUH YCIOBUHN YCIIENTHOTO TPYy/Ia U SKOJOTHIECKH KOM(DOPTHO# HKU3HU KaXKI0T0O YiICHA
o01ecTBa;

eCTeCTBeHHO'Hay‘{HOﬁ IpaMOTHOCTH: TIOHUMAHHA CYIIHOCTU MCTOAOB IIO3HAHMUA,
HCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX, CITOCOOHOCTH HCIIOJIb30BaTh MOoJIy4aCMbIC 3HAHUA IS
aHanu3a U OOBSCHEHUS SIBICHUI OKpYKarICro Mupa U IMPOUCXOAAIIHNX B HEM I/I3MCHGHI/II>'I,
YMCHUA OCIIATh 000CHOBaHHBIC 3aKIIFOYCHUS HA OCHOBE HayYYHBbIX (I)aKTOB 1 UMCIOIMXCA JaHHBIX
C ICJIBIO IMMOJIYYCHHUA JOCTOBCPHBIX BLIBOJIOB,

CIIOCOOHOCTH CaMOCTOSITEILHO MCIIOJIb30BaTh XUMHUECKHE 3HAHUS JUIsL pCHICHUS Hp06J'IeM
B PCAJIbHBIX )KU3HCHHBIX CUTYallHUAX;

HUHTEpPCCAa K NO3HAHUIO U HCCJIeI0BATEIbCKOM ACATCIIBHOCTH,;



TOTOBHOCTH M CIHOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHHWIO HOBBIX 3HAHUM 1O XHUMHH B COOTBETCTBHUM C JKU3HCHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyJa B pasIUYHbIX cdepax mnpodecCHOHATBHON
JeSTEIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS Y4YEOHOro mpeameTa «XHUMHUS» Ha YpOBHE
cpenHero o0Iiero 0opa3oBaHus BKIIOYAIOT:

3HauuMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYHAIOIIMXCS MEXIUCLIUIIIMHAPHBIE
(MexTmpeAMEeTHbIE) 001IeHAYYHbIE TOHSTHSI, OTPAXKAIOIINE [IEJTOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MTO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHeprus, SBJICHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (aKT, MPHUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCTIEPUMEHT U JIPYTHE);

yYHUBEpcallbHble  y4eOHble  JIeHCTBUSA (mo3HaBaTeNbHbIE, KOMMYHHKaTHUBHBIE,
peryisTuBHbIE), obOecreunBarouie QGopMUpOBaHHE (QYHKIMOHAIBHOW TPAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00yYaroIuxcs;

CIOCOOHOCTh ~ OOYYaloIUXCsS  UCHOJIb30BaThb  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33pDEHUYECKHE 3HAHMS W YHUBEpCaJbHble yueOHble MAEHCTBHS B IIO3HABATENBHOM U

COIIMAJIbHOM MPAKTHUKE.

MertanpeaMmeTHble pe3yibTaThl OTPAXKAIOT OBJIAJICHWE YHHUBEPCAIbHBIMU YUEOHBIMHU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JIEHCTBUSMU.

OBJIaIIEHI/Ie YHUBEPCAJIbHBIMU y‘leﬁl-lbIMl/I Imo3HaBaTeJIbHBIMU IICfICTBHﬂMH:

1) 6a3oBble JJorHYecKHue AecTBUSI:

CaMOCTOATCIIbBHO (bOpMyJ'II/IpOBaTB U aKTyaJIMu3upoBaTh HpO6HCMy, BCCCTOPOHHE eé
pacCMaTpuBaTh;

ONpCACIIATE LCIIW ACATCIBbHOCTH, 3aJiaBad IMapaMCTpbl M KPUTCPpUU HUX JOCTHIKCHMUA,
COOTHOCHUTDB PE3YJIbTAaThl ACATCIIBHOCTU C ITOCTABJICHHBIMHU LICIISIMU

HCIIOJIB30BATh IIPpU OCBOCHUU 3HaHUI HpI/IéMBI JOTHMYCCKOI'0 MBIIIJIICHUSA — BbBIIACIIATD
XapaKTCPHBIC TIPU3HAKU MOHATHH H YCTaHaBJIMBATb WX B3aUMOCBA3b, HWCIIOJb30BATH
COOTBCTCTBYIOIIUEC ITOHATHA IS 0OBSICHEHHS OTACIBbHBIX (I)aKTOB n HBHGHHﬁ;

BLI6I/IpaTB OCHOBAHUS U KPUTCPUU IJIA KHaCCI/I(I)I/IKaL[I/II/I BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;

YCTaHaBJIMBATb NPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY U3YUACMbIMU SIBJICHUSMU,

CTPOUTHL JIOTUYCCKUC PACCYKACHUA (I/IHILYKTI/IBHBIG, ACAYKTHBHBIC, II0 aHaJlOFI/II/I),

BBIABJIAATH 3aKOHOMCPHOCTHU U TPOTHUBOPCUUA B paCCMATPUBACMBIX SBJICHHUAX, (I)OpMYJ'IPIpOBaTB
BBIBO/JbI U 3aK/IIFOUYCHMU S



IIPUMEHSATh B IPOLECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMUU CUMBOJIMUECKUE (3HAKOBBIE)
MO/JIeNIH, TIPe0OpPa30BBIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKH 3HAK (CMMBOII) 3JIEMEHTAa,
XuMu4eckas (GopMmysa, YpaBHEHHE XUMHUECKOW peakuu — TPU PELHICHHH Y4eOHBIX
[I03HABATENIbHBIX U MPAKTUYECKUX 3a]a4, IIPUMEHSATh HA3BAHHBIC MOJCIIbHBIC IPEICTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHi.

2) 6a3oBbIe HCCI€eA0BaTENbCKUE €CTBUS:
BJIAJICTb OCHOBAMM MCTOAOB HAYYHOI'O MMO3HAHHWA BCUICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopmynupoBaTh LENW W 3aJa4d  WCCIEAOBAHMS, WCIOJB30BATh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Jutst POPMHUPOBAHUSI TUTIOTE3HI TI0 TPOBEPKE MPABMIBHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMH CAMOCTOATEIbHOI'O IUIAHUPOBAHUS M MPOBEICHUS YYEHHUECKUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOMIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSATEIbHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (GopMyIupoBaTh OOOOUIEHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

MPUOOpPETaTh OMBIT YYEHUYECKOW MCCIeIOBATENbCKON U TMPOEKTHOW JAESITEIbHOCTH,
MPOSBIIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIIOMCKY METOJOB pEelIeHUs
IIPAKTUYECKUX 3a]a4, IPUMEHECHUIO Pa3IMYHBIX METOA0OB ITO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCA B Pa3IMYHBIX HCTOYHUKAX HMHQOpMANMK (HAyYHO-TIOMYJISpHAs
JUTepaTypa XUMHUYECKOrO0 COJEpXKaHUs, CIOpaBOYHbIe MocoOus, pecypcbl HWHTepHera),
aHAJIM3UPOBATh HMH(MOPMALIMIO PA3IUYHBIX BUJIOB M (OPM TMPEJCTABICHUS, KPUTUUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSATh pPa3IMYHbIE METOAbI MpPHU TMOUCKE U OTOOpE
nHpopManuy, He0OXOAUMOM ISl BBIMIOJIHEHHS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUTIA;

HpI/IO6peTaTI> OIIBIT HMCIIOJIB30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHBIX TEXHOJOTUN u
PA3JIMYIHBIX IIOUCKOBBIX CUCTCM;,

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (hOpMy MpeacTaBieHUs WHGOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHE);

UCIOJb30BaTh HAy4HbIH S3bIK B KauyecTBE CpeAcTBA HpuU padoTe ¢ XHUMHYECKOM
uHpopManueil: NPUMEHATh MEeXIpeAMeTHble ((pHU3UUYecKue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (OPMYJIbI, a00peBUATYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0OpPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATJISTHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUSAMU:

3aJaBaTh  BOMPOCHI MO  CYHIECTBY  0OCyKAaeMoil  TeMbl B  XOA€ JAMaiora

W/ WIIH AUCKYCCHUH, BBICKA3bIBATbL HJICH, (I)OpMYJ'II/IpOBaTL CBOU MPCATIOKCHUSA OTHOCHUTCIBHO
BBITIOJIHCHU A Hpe,[[JIO)KCHHOf/'I 3aJa4u,



BBICTYIIaTh C MPE3EHTAIME Pe3yJbTaTOB IMO3HABATEILHON JEATEIILHOCTH, TOMYyYEHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHHUKAMU TMPU  BBHITIOJTHEHUH XUMHUYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThl IO HCCICIOBAHUIO CBONCTB HW3y4aeMbIX BEIIECTB,
peanu3aiuu y4eOHOTO MPOEKTa u (dhopMyMpoBaTh BBIBO/IBI
10 pe3yyibTaraM TIPOBEACHHBIX HCCICIOBAHUN ITyTEM COTJIACOBAHMS TO3UIMH B  XOJIE
00CYKJIeHHSI 1 OOMEHA MHEHUSIMHU.

OgBjaaaenue YHUBEPCAJIbHBIMU PEryJIATUBHBIMH JeHCTBUSIMM:

CaMOCTOSITENIHO IUIAHUPOBATh U OCYLIECTBIATh CBOIO I103HABATEIIBHYIO IEATEIBHOCTb,
onpezaenss €€ LeNu U 3a/1adyd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraéMblii aaropuT™ AEWCTBUM MPH BHIOJHEHUM Y4E€OHBIX M MCCIIENOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3((eKTUBHBIN CIOCO0 MX PEHICHUs ¢ YUETOM IOJIyYE€HHs HOBBIX 3HAHUHU O
BEILECTBAX U XMMHUYECKUX PEaAKLUAX;

OCYIIECTBIIATh CAMOKOHTPOJb CBOCH JCSATEILHOCTHM Ha OCHOBE caMOaHaliW3a W
CaMOOILIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUSI Kypca « OpraHudeckasi XuMus» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O XUMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpA, POJIM XUMUU B MO3HAHWUM SIBJICHUU MPUPOJBL, B (POPMHUPOBAHUHN MBILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOOUMOW [Jii pelieHus
MPAKTUYECKUX 3a7ad M SKOJOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/0POBBIO U
MIPUPOIHOM cpefie;

BIIQJICHUE CHCTEMOM XHMHYECKUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIMOJArarouinue
MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAss 000JI0UKa aTOMa, MOJIEKYJia, BaJIECHTHOCTD,
ANIEKTPOOTPHUIIATETILHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJIIpHAs Macca, MOJSIpHBI 00BEM, YIIEpOAHBIH  CKEleT,
(GyHKIMOHANMBHAS TPYyIIa, paauKai, U30Mepus, W30MEepbl, TOMOJOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOAbI, KHUCIOPOA M a30TCOJEpIKAIINe COCIUHEHHs, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTMHEHMS); TEOPUU U 3aKOHBI (T€OPUs CTPOCHHUS OPraHUYeCKUX
BemectB  A. M. BytnepoBa, 3aKOH COXpaHEHHMs] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMUS, JEXKalllue B OCHOBE MOHMMAaHUs
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBJICHUH, (DaKTONIOrMYecKre CBEACHUS O CBOMCTBRAX,
cocTaBe, MOJMyYeHUH U 0€30MaCHOM HCIOJb30BaHUH BAKHEUIITUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIe MPU3HAKU MOHATUH, YCTaHABIMBAThH
UX B3aHMOCBS3b, NCII0JIb30BaTh COOTBETCTBYIOINE OHATHS IIPH ONMCAHUM COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHNYECKUX COEIMHEHUN;

c(OPMHPOBAHHOCTh YMEHHUH HCMOIb30BaTh XUMHUYECKYIO CHMBOJMKY JJISI COCTABICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOI) (POPMYIT OpPraHU4YeCKUX BEIIECTB



u ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ, H3roTaBJIMBaTb MOACIN MOJICKYJ OPraHMYCCKHUX BCIICCTB
I WITFIOCTpAalMU UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOI'O CTPOCHU A,

c(OPMHPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAUICKHOCTh M3YYECHHBIX OPraHMYECKHX
BEIIECTB II0 HX COCTaBy M CTPOEHHIO K ONpENeNEHHOMY KJAcCy/TpylIe COeIUHEHUM
(yrmeBomopoasl, KHCIOpOJ M A30TCOAEPXKAIUME COEAWHEHHS, BBICOKOMOJECKYIISIPHbIC
COEMHEHM), JaBaTh UM Ha3zBaHusd o cucremarnuyeckoil Homenkiatype (IUPAC), a Ttakxke
MPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTIENIBHBIX OPIaHUYECKUX BEHIECTB (ITHJICH, MPOIUJICH,
alleTWIICH, STHJICHIJIHMKOJb, TIHIEPUH, (eHod, (GopManbIeruy, ameranbIeru], MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KHMCJIOTA, OJICMHOBAs KUCIIOTA, CTEApUHOBAsl KUCIIOTA, TJII0K03a, (PyKTO3a,
KpaxmaJ, [eJUII0103a, TIIUIHH);

c(OPMUPOBAHHOCTh YMEHHSI ONPENENATh BUAbl XUMUYECKOW CBSI3M B OPraHUYECKUX
COEMHEHUSX (OIMHAPHbBIE U KPATHBIE);

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHATH TOJIOKEHHUS TEOPUU CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTtiepoBa s 0ObSCHEHHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHUYECKUE U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJICTABUTENICH Pa3IUIHBIX KJIIACCOB OPraHUYECKHUX BEIISCTB
(meTtaH, 9TaH, ATWICH, NPONWICH, areTwieH, OyramueH-1,3, metunOyramueHn-1,3, OeHszo,
METaHOJI, STAaHOJI, STUJICHIJIMKOJIb, TJIMIEPHH, (EHOJ, aleTalbJeIH)l, MypaBbUHAs U YKCYyCHAas
KHCIIOTBI, TJIIOKO3a, KpaxMaJ, IeJUIiojI03a, aMHHOYKCYCHAas KHUCIIOTa), WJUTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MKy HUMH YPAaBHCHUSMH COOTBETCTBYIOIIMX XMMHUCCKUX PEAKIIHHA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (DOpMYIT;

C(OPMHPOBAHHOCTh yMEHHUSI XapaKTePH30BaTh HWCTOYHUKU YIIIEBOIOPOMHOTO CHIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKM M MPAKTUYECKOE NPUMEHEHHUE
MIPOIYKTOB MepepabOTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJAUTH BBIYMCICHHUS [0 XHUMHYECKUM YPaBHEHHIM
(maccbl, 00bE€Ma, KOJMYECTBA MCXOJHOIO BEUIECTBA MM MPOAYKTa PEAKIMH 0 U3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJTHOTO u3 HCXOHBIX BEIIIECTB
WJIM MIPOAYKTOB PEAKIIUH);

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BJIaACTh CHCTEMOM 3HAHUH 00 OCHOBHBIX MCTOAax HAay4YHOI'O
MO3HAHUA, MUCIIOJIB3YEMbIX B XHMHUHU IIpU HU3YUYCHUHU BCHICCTB W XUMHYCCKUX SIBJICHUI
(Ha6J’IIOI[eHI/I€, HU3MCPCHHUC, OKCIICPUMCHT, MO)IGJ'II/IpOBaHI/Ie), HUCIIOJIB30BaTb CHCTCMHBLIC
XUMHWYCCKUC 3HAHUSA IS IIPUHATUSA peH_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYAIUAX, CBA3AHHBIX
C BCIICCTBAMU U UX ITIPUMCHCHUCM

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBUJIa MOJIb30BAHHUS XMMUYECKOH Mmocynoil u
1a00paTOpPHBIM 000PYZOBaHUEM, a TAKXKe MpaBHiia OOpaIleHUs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIMSAMH TI0 BBIITOJHEHUIO Ja00PATOPHBIX XUMUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMOJIHATh XUMHUYECKUHA HSKCHEPUMEHT
(mpeBpaleHNsl OPraHNYECKUX BEIIECTB NPU HAarpEBAaHUM, MOJYUYEHUE ATHIIEHA U U3YUYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEIIECTB, JAEHATypauus OeNKoB Tpu
HarpeBaHMH, I[BETHbIE PEaKIMU OETKOB) B COOTBETCTBMM C MPAaBUJIAMU TEXHUKU 0E30IaCHOCTU
pu OOpallleHUuH C BEIIeCTBAMH M J1a0OpaTOpHBIM 00OPYAOBAaHHEM, MPEJCTABIATh PE3YbTaThl



XMMHUYECKOTO OKCIEpUMEHTa B (opMe 3alucCH YpPaBHEHHUH COOTBETCTBYIOIIUX pEAKUUH U
(opMyIHpOBATh BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIN3UPOBATh XUMHUYECKYIO WH(POPMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBor MHpopmanuu, UHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh yMEHHI COONIONATh TMpaBHJa SKOJOTUYECKU IeIeco00pa3HOro
MOBEJICHNs B OBITY W TPYJIOBOHM JAESITEIBHOCTH B IEJSIX COXPAHEHHS CBOErO 3/I0POBbS U
OKPY’KaIOIIEe MPUPOJHON CpeJlbl, 0CO3HABATH OMACHOCTH BO3JICHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeNeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cmbica mnokazarens [IJIK, mosicuate Ha
npuMepax CrocoObl YMEHBIIICHHS U TIPEAOTBPAICHUSI UX BPEIHOTO BO3JIEUCTBUS HA OpPraHuU3M
YeJ0BeKa;

JJIA 06yqa101111/1xc;1 C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBbBA. YMCHUC IMPHUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HaHUs BCIIECTB U XUMHWYCCKHUX HBJ’IGHHﬁ;

JUTSI CJIETIBIX M CTTA00BHAAIINX OOYYArOIIUXCS: YMEHHE UCIIOJIb30BATh PEIbe(hHO-TOUCTHYIO
cucteMy obo3nauenuii JI. bpaitnst ms 3anmucu xuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBO€HHUS Kypca «OOmiass W HeopraHuuyeckas XUMHUS»
OTPaXKaIOT:

c(hOpMHUPOBAHHOCTh TPEACTABJICHUI: O XHWMHYECKOH COCTaBIISIONICH €CTeCTBEHHO-
HAay4yHOM KapTUHBI MHUpPA, POJIM XMMHUU B TO3HAHWU SIBJICHUM NpUpOIbI, B (OPMUPOBAHUU
MBIIJIEHUS] U KYJbTYpbl JUYHOCTH, €€ (DYHKUIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTUYEeCKUX 3aJad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHCTEMOM XUMHYECKHUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraoIine
MOHATHSA (XUMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJICKYJIa, MOJb, MOJISIPHBIA O0BEM, BAJICHTHOCTH, AJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHUMHYECKHX  PEaKIHMi, pPacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJUTHYCCKAS JUCCOIMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOH  peaklHWH, XHMHYECKOE€ paBHOBECHE), TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJUTHYCCKON  JHMcconanum, rnepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHCHHS W TPEBpAIICHUS SHEPTHH MPH XUMHUUYCCKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHH S3bIK XUMHH, MHPOBO33PCHUECKHE 3HAHMS,
JeXalMe B OCHOBE IIOHUMAHMS MPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SBJICHHH,
(bakTonornuecKue CBEICHUS O CBOWCTBAX, COCTaBe, MOMYyUYEHUH U OE30MacCHOM HCIOIb30BAHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON JETEIbHOCTH YEIOBEKa;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BBIABIIAITH XapPAKTCPHBIC MMPHU3HAKH HOHHTHﬁ, YCTaHaBJIMBATb
HUX B3aUMOCBA3b, UCIOJIB30BATH COOTBCTCTBYIOUIHWC IMMOHATUA TPH OINMCAHWUU HCOPTaHUYCCKUX
BCIICCTB U UX HpeBpameHHﬁ;

c(OPMHPOBAHHOCTh YMEHHH HCMOIb30BaTh XUMHUYECKYIO CHMBOJMKY JJISI COCTABICHMS
(dopMyn BelIeCTB M YpaBHEHHH XHMHYECKUX pPEaKLUUH, CHCTEeMAaTHYECKyI0 HOMEHKIATYypy
(IUPAC) u TpuBHalbHBIE HA3BaHUS OTACIbHBIX HEOPraHWYECKUX BEIECTB (yrapHbIil ras,



YIJIEKUCIIBIA Ta3, aMMHUAK, Tall€Has HM3BECThb, HEram€Has HM3BECTb, NUTbEBas COJA, NMUPUT U
JpyTHe);

c(OPMHPOBAHHOCTh YMEHUH OIPENENIATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMUUYECKOU CBSI3U (KOBaJIEHTHAs, HOHHA,
MeTajyIn4yeckasi, BOJAOPOAHAs]) B COCIMHEHUSIX, TUIl KPUCTAUIMYECKOW PEHIETKH KOHKPETHOI'O
BElECTBA (ATOMHAs, MOJIEKYJIApHAsi, MOHHAs, METAJUIMYECKas), XapaKTep cpeibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUM;

c(OPMUPOBAHHOCTh YMECHHI YCTAaHABJIMBATH IMPUHAIIC)KHOCTh HEOPTraHMUECKUX BEIICCTB
M0 UX COCTaBY K OINpPEICIIEHHOMY KJIACCY/TPYIINE COeAMHEHUH (ITPOCThIE BEIIECTBA — METAILIIBI U
HEMETaJUIbl, OKCU/IbI, OCHOBAHUS, KHUCIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);

cOpPMUPOBAHHOCTh ~YMEHHMH  pacKpblBaThb CMBICI Iepuogudeckoro 3akoHa [l
W. MenneneeBa M JI€MOHCTPUPOBATH €r0 CHUCTEMATHU3HPYIONIYI0, OOBSCHUTEIBHYIO U
MIPOrHOCTUYECKYIO (PYHKIINH;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh  JAJIEKTPOHHOE CTPOEHHE  aTOMOB
XUMHYECKHUX 3JIEMEHTOB 1—4 mepuonoB lleproandeckoil cuCTEMbl XUMHUYECKHUX 3JIEMEHTOB /I,
. MenneneeBa, HCIONB3Yysl HOHITHS «S-, P-, O-2JI€KTPOHHBIE OPOWTAIM», «IHEPreTHUECKUE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHX ODIIEMEHTOB M HX
COEIMHEHMI 10 mepuojam W rpymnmnaM lleprogudeckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB /.
W. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepPHU30BaTh (ONMMCHIBATH) OOIINE XUMHUUECKHE CBONCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB, MOJATBEPKIATh CYIIECTBOBAHHWE M€HETHUECKON
CBS3M MEXJy HEOPraHMYeCKMMHU BEIECTBAMHU C IOMOIIbBI0 YPaBHEHHI COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIU;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIMPOBATH XMMHUYECKHUE PEAKIMH MO0 Pa3IHYHBIM
npu3HakaM (YMCIy M COCTaBy pEarupyrolux BEIIEeCTB, TEIIOBOMY J(PQEeKTy peakluu,
W3MEHEHUIO CTETIEHEe OKUCIECHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKlH, YYaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTAaBJISATh YPABHEHUS PEAKIMI pa3TUYHBIX TUIIOB, MOJHBIC
U COKpall€HHbIE YpaBHEHMs peaKlMii MOHHOrO OOMEHa, YUMThIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaxkuu UayT 0 KOHIIA;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPOBOJUTL PCAKIUU, IMOATBCPKIAAOIINC KauyeCTBCHHBIN
COCTaB pPa3JIMYHBIX HCOPraHUYCCKUX BCIICCTB, PACIIO3HABATL OIILITHBIM HYTéM HMOHBI,
NPUCYTCTBYIOIIUC B BOAHBIX PACTBOPAX HCOPIraHNYCCKUX BCIICCTB;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ pacKkpbIBaTh CYHIHOCTH OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ oCcpeACTBOM COCTABJICHUS DJICKTPOHHOI'O OamaHca 3TUX peaKHHfI;

c(OPMHPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiuu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PpaBHOBECHUS B 3aBUCHUMOCTH OT
BHerIHero Bo3aeictus (npunnun Jle [latense);

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCPU30BaATh XUMUYCCKUC TTPOLECCCHI, JICKAIIUC B OCHOBC
MNPOMBIINIJICHHOI'O  ITOJIYUYCHUS CCpHOfI KHUCJIIOTBI, aMMHaKa, a TaKXKeC C(I)OpMI/IpOBaHHOCTB
HpeZ[CTaBJ'IeHI/Iﬁ 00 061_LII/IX HAaYYHBIX MPUHIOHUIIAX W 3KOJOTUYCCKUX HpOGJ’IeMaX XUMHYECCKOT'O
MPpOU3BOJACTBA,



c(OPMUPOBAHHOCTh YMCHHI TPOBOJUTH BBIYHUCICHHUS C HWCIOJIb30BAHUEM TOHSTHS
«MaccoBasi 0N BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B TPU XUMHUYECKUX
peaKIusAx, MacChl BEHIECTBA MM 00BEMA ra3oB IO M3BECTHOMY KOJIUYECTBY BEIECTBA, Macce
Wi 00bEMY OIHOTO W3 YUYACTBYIOIIMX B PEAKIMU BEIECTB, TEILIOBOrO 3¢ deKTa peakiuuud Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHCHHS SHEPTUH;

c(OPMUPOBAHHOCTh YMEHUH COOTIONATh MpaBWIA TOJH30BAHUS XUMUYCCKOW MOCYION H
1a00paTOpHBIM 000PYOBAaHHEM, a TAK)KE MTPaBHUJIa OOpAIEHHsI C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMHU 1O BBITTOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OIIBITOB;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IJIAHUPOBATbL U BBIINNOJIHATH XUMHYECKUI OKCIICPUMCHT
(pa3nokeHHe TEpPOKCHJAa BOAOPOJA B NPUCYTCTBUM KaTalInW3aToOpa, ONPENIENICHHE CpeJbl
PaCTBOPOB BCUICCTB C MOMOHIIBIO YHUBEPCAJIILHOTO MHAMKATOPA, BJIUAHUC PA3JINYHBIX q)aKTOpOB
Ha CKOpPOCTH XUMHYECKON pCaKkuun, pCakuruu HOHHOTO O6MeHa, KauCCTBCHHBLIC PCAKIUN Ha
cynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIIEPUMEHTATHHBIX
3amau no TteMaM «Metamib» U «Hemeramib») B COOTBETCTBUM C IpaBUIAMHM TEXHUKU
0€e301acHOCTH MpHU 00pallleHNH ¢ BEUIECTBAMH U JJAOOPATOPHBIM 000pyAOBaHUEM, TPEJICTABIISTD
pe3ynbTaThl XMMHYECKOTO SKCIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOUIMX
peakuuii ¥ GopMyJIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3MPOBATh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CpEICTBAa MAaccOBOMl KOMMYyHUKauuu, VHTepHeT u

JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOMIOJATh TIpaBWjIa JKOJOTHYECKH I1eJIeCO00pa3HOTo
MOBEACHUS B OBITY U TpPYAOBOH [EATEIHHOCTH B LENSIX COXPAHEHUS CBOErO 370POBBS U
OKpY>Karolllel MpUpOHON Cpebl, OCO3HABATH OMACHOCTh BO3JCHCTBHS HA >KMBBIC OPTraHU3MBbI
onpeAenEHHbIX BEUIECTB, MOHMMAas cMblch nmokasarens [1JIK, moscHaTs Ha mpuMepax crocoObl
YMEHBIIIEHUS U IPEJOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa;

JJIA o6yqa}oumxc;1 C OIpaHUYCHHBIMHU BO3MOKHOCTAMH 30pPOBbiA: YMCHHUC IIPUMCHATH
3HaHUsg 00 OCHOBHBIX JOCTYIIHBIX ME€TOJaX IMO3HaHUs BCIIECCTB U XUMHUYCCKHUX HBJ'ICHI/II‘/'I;

JUIS CIIETBIX U CIIA00BUAALIMX 00YyYaroIIUXCs: YMEHUE UCII0JIb30BATh Pelibe(PHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux (opMyir.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Neo HanmeHoBaHWe pa3genos U Tem Nporpammbl
n/n

Paspen 1. TeopeTuyeckne 0OCHOBbl OPraHMYeCKOU XMMUKU

1.1 peameT opraHMYeCcKom Xummn. Teopus CTpoeHun
OopraHuyecknx coegmHeHnin A. M. bytneposa

Job6aBuUTb CTPOKY

Wtoro no pasgeny

Paspen 2. Yrnesopgopopbl

2.1 pepenbHble yrnesofopoabl — asiKaHbl

2.2 HenpeaenbHble YyrneBogopoAabl: aNKeHbl, aAKaaANEHbI,
aNIKUHbI

2.3 ApomaTu4yeckume yrnesoaopoabl

2.4 TpupogHble UCTOYHMKM YINEBOAOPOLOB U UX NepepaboTka

[06aBUTb CTPOKY
Wtoro no pasgeny

Pasaen 3. Kucnopopgcoaeprkawme opraHmyeckue coeguHeHus

3.1 Cnuptbl. DeHon

3.2 Anbgerngbl. Kapb6oHoBble KUCNOTbI. COXKHbIE 3pUpbI
3.3  V¥YrneBogpbl

[Jo6aBuTb CTPOKY

UTtoro no pasgeny

Paspen 4. AsoTcogeprKalme opraHM4eckme coeguHeHus

4.1 AMWUHbI. AMUHOKKUCNOTbI. Benku

Bcero

13

13

Konunyectso 4yacos

KOoHTpONbHbIE
paboTbl

BBeauTe 3HadyeHune

BBeauTe 3HadyeHune
BBeauTe 3HavyeHune

BBeauTe 3Ha4eHune
1

BBeauTe 3Ha4eHune
BBeauTe 3Ha4eHne
1

BBeaAuTe 3Ha4eHune

MpaKTnyeckmne
paboTbl

BBeAuTe 3HavYeHue [[]]

BBeauTe 3HavYeHue [[]]

1 ([

BBeAuTe 3HavYeHue [[]]
BBeAuTe 3HavYeHue [[]]

BBeauTe 3HadeHue [[]]

1 (1

BBeguTe 3HaYeHue [[]]

BBeAuTe 3HauYeHune [[]]

dneKTpoHHble (undposble)
obpasoBaTenibHble pecypcsbl



Neo HanmeHoBaHWe pa3genos U Tem Nporpammol
n/n

Job6aBuUTb CTPOKY

UToro no pasgeny

Paspen 5. BbicokomonekynapHblie coeguHEeHuUs
5.1 Tnactmaccbl. Kaydyku. BonokHa
Jo6aBuUTb CTPOKY

WNToro no pasaeny

JobasuTtb moaynb

JobasuTb pasaen

OBLLUEE KOJTMYECTBO YACOB MO NMPOrPAMME
11 KUIIACC

Ne HanmeHoBaHMe pa3aenos M TeEM NPOrPamMmbl
n/n

Paspgen 1. TeopeTnyeckme oCHOBbI XUMUU

1.1 CtpoeHune atomos. lNeprogmyeckmin 3akoH u MNMepmnoanyeckasn
cuctema xmmmyeckmx snemeHtos . . Mengeneesa

1.2 CrpoeHue BewecTBa. MHoroobpasmue BellecTs

1.3  Xumundyeckue peakuunm
[Jo6aBuTb CTPOKY

UTtoro no pasgeny

Paspen 2. HeopraHuyeckaa xumums
2.1 MeTtannbl

Konunyectso 4yacos

Bcero KoHTposnbHble

paboTbl

MpaKTnyeckmne
paboTbl

2 BBeauTe 3HauyeHue BBeauTe 3HadyeHue [[]]

34

Bcero

3

13

KonunyecTtso yacos

KOHTpO/bHbIE
paboTbl

BBeguTe
3Ha4YeHune

BBeguTe
3Ha4YeHune

1

BBeAUTE
3HayeHue

MpakTnyeckue
paboTbl

BBeguTe
3Ha4vyeHune

BBeguTe
3Ha4vyeHune

1

([

([

([

([

(1

IneKTpoHHble (undposble)
obpasoBaTesibHble pecypcbl

dneKTpoHHble (undposble)
obpasoBaTesibHble pecypchbl



Neo HanmeHoBaHWe pa3genos U Tem Nporpammol
n/n

2.2 Hemetannbi

2.3 (CBA3b HEOPraHUYECKUX N OPraHNYEeCKUX BELLEeCTB

Job6aBuUTb CTPOKY

WNToro no pasaeny

Pasgen 3. Xumunsa n XnsHo
3.1 XvMHA 1 XKU3HDb

Job6aBUTb CTPOKY

Wtoro no pasgeny

[Jo6aBuTb Moaynb

[Job6aBuTb pasaen

OBLUEE KOJTMYECTBO YACOB MO NMPOTPAMME

Bcero

17

34

Konunyectso 4yacos

KOHTpO/bHbIE

paboTbl
1

BBeAUTE
3HauYeHue

BpeguTe
3Ha4YeHune

MNpaKTnyeckmne

paboThbl
1

BBEAUTE
3HayeHune

BBeguTte
3Ha4vyeHune

([
([

([

([

IneKTpoHHble (undposble)
obpasoBaTesibHble pecypchbl
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